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2014
FDA’s 2nd Response – March 19,
2014
FDA’s 3rd Response – March 19,
2014
Soy isoflavone extract

GRN-35

Hempseed oil

GRN-36

GRN-59

Chromium picolinate; Ginkgo
biloba leaf extract; and Ginseng
extract
Whey protein isolate and dairy
product solids
Hydrogenated starch hydrolysate

GRN-66

Milk thistle extract

GRN-150

GRN-224

Glucosamine hydrochloride
prepared from chitin obtained
from Aspergillus niger
trans-Resveratrol

GRN-225

Catechins from green tea extract

GRN-257

gamma-Amino butyric acid

GRN-37

FDA’s Disposition of GRN

Total
Pages
2
9

Nov 3, 1998
At notifier's request, FDA ceased
to evaluate the notice
Aug 24, 2000
Notice does not provide a basis for
a GRAS determination
Apr 10, 2000
At notifier's request, FDA ceased
to evaluate the notice
Apr 21, 2000
FDA has no questions
Sep 24, 2001
At notifier's request, FDA ceased
to evaluate the notice
Apr 23, 2001
Notice does not provide a basis for
a GRAS determination
Sep 9, 2004
At notifier's request, FDA ceased
to evaluate the notice.
Aug 1, 2007
At notifier's request, FDA ceased
to evaluate the notice
Nov 26, 2007
At notifier's request, FDA ceased
to evaluate the notice /
Resubmitted as GRN No. 259
Dec 22, 2008
At notifier's request, FDA ceased
to evaluate the notice
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GRN No.1

Description

GRN-262/
GRN-263/
GRN-264

Sweet lupin protein /
Sweet lupin fiber /
Sweet lupin flour

GRN-295

Aqueous extract of Emblica
officinalis

GRN-322

Aqueous extract of Emblica
officinalis

GRN-324

Heat-killed Lactobacillus
plantarum

GRN-340

Theobromine

GRN-362

Levocarnitine

GRN-378

Cultured [dairy sources, sugars,
wheat, malt, and fruit- and
vegetable-based sources]
fermented by [Streptococcus
thermophilus, Bacillus coagulans,
Lactobacillus acidophilus,
Lactobacillus paracasei subsp.
paracasei, Lactobacillus
plantarum, Lactobacillus sakei,
Lactobacillus bulgaricus and
Proprionibacterium
freudenreichii subsp. shermanii
or mixtures of these strains]
Milk protein concentrate and milk
protein isolate

GRN-444

FDA’s Disposition of GRN

Total
Pages

Dec 16, 2008 At notifier's request,
FDA ceased to evaluate the notice
Dec 16, 2008 At notifier's request,
FDA ceased to evaluate the notice
Dec 16, 2008 At notifier's request,
FDA ceased to evaluate the notice
Nov 23, 2009
At notifier's request, FDA ceased
to evaluate the notice.
Resubmitted as GRN-322
Jun 16, 2010
At notifier's request, FDA ceased
to evaluate the notice /
Resubmission of GRN-295,
resubmitted as GRN-483 (which is
pending)
July 7, 2010
At notifier's request, FDA ceased
to evaluate the notice
Nov 10, 2010
At notifier's request, FDA ceased
to evaluate the notice
Mar 9, 2011
At notifier's request, FDA ceased
to evaluate the notice
Mar 26, 2012
FDA has no questions

Mar 18, 2013
At notifier's request, FDA ceased
to evaluate the notice
1
Posted at www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=grasListing.
2
See file labelled “chemicals-in-food-FOIA-1.pdf”
3
See file labelled “chemicals-in-food-FOIA-59.pdf”
4
See file labelled “chemicals-in-food-FOIA-340.pdf”
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NATURAL RESOURCES DEFENSE COUNCIL

October 11, 2013
VIA FAX AND CERTIFIED MAIL
Food and Drug Administration
Division of Freedom of Information
Office of Shared Services
Office of Public Information and Library Services
12420 Parklawn Drive
ELEM-1029
Rockville, MD 20857
FAX: (301) 827-9267
Re:

FOIA Request for Records Regarding Generally Recognized as Safe Notices Received
by the Agency

Dear FOIA Officer:
I write on behalf of the Natural Resources Defense Council (NRDC) to request disclosure of records
pursuant to the Freedom of Information Act (“FOIA”), 5 U.S.C. § 552, and applicable Food and Drug
Administration (“FDA”) regulations, 21 C.F.R. Part 20.
I.

Description of Records Sought

Please produce records1 in FDA’s possession, custody or control on or before September 30,
2013 associated with the Generally Recognized as Safe (GRAS) notices described in Appendix A.
We are specifically seeking the following records:
(a)
Communications between FDA and the individual or firm that submitted the GRAS
notice to the agency as well as the additive manufacturer or their representative;
(b)
Comments received from other persons outside the agency regarding the GRAS
notice;
(c)
Communications between FDA and the European Food Safety Authority regarding
the substance or substances described in the GRAS notice; and

1 “Records” means anything denoted by the use of that word or its singular form in the text of FOIA and
includes correspondence, minutes of meetings, memoranda, notes, emails, notices, facsimiles, charts, tables,
presentations, orders, filings, and other writings (handwritten, typed, electronic, or otherwise produced,
reproduced, or stored). This request seeks responsive records in the custody of any FDA office, including, but
not limited to, FDA Headquarters offices, and specifically including FDA offices in possession of records
regarding the GRAS notifications described in Appendix A.
1152 15th Street, N.W. Suite 300
NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO * BEIJING
www.nrdc.org
Washington, D.C. 20005
1
TEL 202 289-6868
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(d)

Memo from FDA’s scientific staff describing the preliminary or final results of their
evaluation of the GRAS notices exposure assessment, toxicity assessment, safety
assessment, or environmental impact.

We are not seeking:
(a)
Copies of the notices and agency decisions FDA posted at
http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=grasListing as of
October 10, 2013.
II.

Request for a Fee Waiver

NRDC requests that FDA waive the fee that it would otherwise charge for search and
production of the records described above. FOIA dictates that requested records be provided without
charge “if disclosure of the information is in the public interest because it is likely to contribute
significantly to public understanding of the operations or activities of the government and is not
primarily in the commercial interest of the requester.” 5 U.S.C. § 552(a)(4)(A)(iii); see also 21 C.F.R.
§ 20.46. The requested disclosure would meet both of these requirements. In addition, NRDC
qualifies as “a representative of the news media” entitled to a reduction of fees under FOIA. 5 U.S.C.
§ 552(a)(4)(A)(ii)(II).

A.

NRDC Satisfies the First Fee Waiver Requirement

The disclosure requested here would be “likely to contribute significantly to public
understanding of the operations or activities of the government.” 5 U.S.C. § 552(a)(4)(A)(iii); 21
C.F.R. § 20.46(a)(1). Each of the four factors used by FDA to evaluate the first fee waiver
requirement indicates that a fee waiver is appropriate for this request. See 21 C.F.R. § 20.46(b).
1.

Subject of the request

The records requested here were either received by the agency or generated by the agency as
it evaluated the GRAS notice. The requested records thus directly concern “the Government’s
operations or activities.” 21 C.F.R. § 20.46(b).
2.

Informative value of the information to be disclosed

The requested records are “likely to contribute significantly to public understanding of
operations and activities of the Government.” 21 C.F.R. § 20.46(a)(1). The public does not currently
possess comprehensive information regarding the government’s role in addressing public health
issues related to the potential use of the listed GRAS substances in food.
We believe that the records requested are not currently in the public domain. Their disclosure
would thus meaningfully inform public understanding with respect to food safety, as further discussed
below. However, if FDA were to conclude that some of the requested records are publicly available,
NRDC would like to discuss that conclusion and might agree to exclude such records from this
request.
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3.

Contribution to an understanding of the subject by the public is likely to result
from disclosure.

Because NRDC is a “representative of the news media,” as explained in Part II.C below,
FDA must presume that this disclosure is likely to contribute to public understanding of its subject.
21 C.F.R. § 20.45(a)(2).
However, even if NRDC were not a media requester, NRDC’s expertise in food safety,
extensive communications capabilities, and proven history of dissemination of information of public
interest—including information obtained from FOIA records requests—indicate that NRDC has the
ability and will to use disclosed records to reach a broad audience of interested persons with any
relevant and newsworthy information the records reveal.
NRDC intends to disseminate any newsworthy information in the released records and its
analysis of such records to its member base and to the broader public, through one or more of the
many communications channels referenced below. NRDC frequently disseminates newsworthy
information to the public for free, and does not intend to resell the information requested here.
NRDC’s more than one million members and online activists are a broad audience of persons
interested in the subject of GRAS notices, and when combined with NRDC’s communications to the
public at large, the likely audience of interested persons to be reached is certainly reasonably broad.
As NRDC’s long history of incorporating information obtained through FOIA into reports, articles
and other communications illustrates, NRDC is well prepared to convey to the public any relevant
information it obtains through this records request.
NRDC has the ability to disseminate information on GRAS notices through many channels.
As of September 2013, these include, but are not limited to the following:









NRDC’s website, available at http://www.nrdc.org , which is updated daily and draws
approximately 1,142,700 page views and 478,000 unique visitors per month.
OnEarth magazine, which is distributed to approximately 130,000 subscribers, for sale at
newsstands and bookstores, and available free of charge at http://www.onearth.org (a site
that itself has about 33,700 email subscribers and receives more than 45,600 unique
visitors per month).
Nature’s Voice newsletter on current environmental issues, which is distributed five times
a year to NRDC’s more than one million members and online activists, and is available
online at http://www.nrdc.org/naturesvoice/default.asp.
Earth Action email list which has more than 179,000 subscribers who receive biweekly
information on urgent environmental issues. This information is also made available
through NRDC’s online Action Center at http://www.nrdc.org/action/default.asp.
This Green Life, which is an electronic newsletter on environmentally sustainable living.
It is distributed by email to 52,000 subscribers and made available online at
http://www.nrdc.org/thisgreenlife/default.asp.
NRDC Online, which is a semimonthly electronic environmental newsletter distributed
by e-mail to more than 50,400 subscribers, at http://www.nrdc.org/newsletter.
“Switchboard,” available at http://switchboard.nrdc.org , which is a staff blogging site
that is updated daily and features more than 130 bloggers writing about current
environmental issues. The blogs draw approximately 175,00 page views and 109,200
unique visitors per month; Switchboard’s RSS feeds have approximately 7,500
subscribers; and Switchboard posts appear on websites of other major internet media
outlets, such as “The Huffington Post,” at http://www.huffingtonpost.com.
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NRDC’s profiles on “Facebook,” at http://www.facebook.com/nrdc.org, and “Twitter,” at
http://www.twitter.com/nrdc, are updated daily and have approximately 210,000 fans and
105,900 followers, respectively.

NRDC issues press releases, issue papers, and reports; directs and produces movies, such as
Stories from the Gulf, narrated by Robert Redford and Acid Test, narrated by Sigourney Weaver;
participates in press conferences and interviews with reporters and editorial writers; and has
approximately thirty staff members dedicated to communications work, see list of select
communications staff at http://www.nrdc.org/about/staff.asp.
NRDC employees provide Congressional testimony; appear on television, radio and web
broadcasts and at conferences; and contribute to numerous national newspapers, magazines, academic
journals, other periodicals, and books.
NRDC routinely uses FOIA to obtain information from federal agencies that NRDC legal and
scientific experts analyze in order to inform the public about a variety of issues, including energy
policy, climate change, wildlife protection, nuclear weapons, pesticides, drinking water safety, and air
quality. Some specific examples are provided below:
(1)

In October 2008, NRDC issued a report assessing the degree of enforcement of
California’s environmental and public health laws. This report, An Uneven Shield:
The Record of Enforcement and Violations Under California’s Environmental,
Health, and Workplace Safety Laws, examined data on known violations and law
enforcement responses under six critical pollution, health, and workplace safety
programs. Much of the data analyzed in the study was obtained through formal FOIA
requests; some of it was synthesized from other sources. See id. at pp. 4, 16.

(2)

NRDC obtained, through a court-enforced FOIA request, records of the operations of
the Bush administration’s Energy Task Force, headed by Vice President Dick
Cheney. It made those records available, along with analysis of selected excerpts and
links to the administration’s index of withheld documents, on NRDC’s website at
http://www.nrdc.org/air/energy/taskforce/tfinx.asp. NRDC’s efforts helped to inform
the public about an issue that, even before the records’ release, had attracted
considerable attention. See, e.g., Elizabeth Shogren, “Bush Gets One-Two Punch on
Energy,” L.A. Times, Mar. 28, 2002, at A22; Bennett Roth, “Houston Energy-Drilling
Firm Appears in Documents from Energy Department,” Houston Chronicle, Apr. 12,
2002.

(3)

NRDC obtained, through a FOIA request, a memorandum by ExxonMobil
advocating the replacement of a highly respected atmospheric scientist, Dr. Robert
Watson, as the head of the Intergovernmental Panel on Climate Change. NRDC used
this memorandum to help inform the public about what may have been behind the
decision by the Bush administration to replace Dr. Watson. See NRDC Press Release
and attached Exxon memorandum, “Confidential Papers Show Exxon Hand in White
House Move to Oust Top Scientist from International Global Warming Panel,” Apr.
3, 2002; Elizabeth Shogren, “Charges Fly Over Science Panel Pick,” L.A. Times, Apr.
4, 2002, at A19.

(4)

NRDC incorporated information obtained through FOIA into a 2005 report,
published and provided free of charge at NRDC’s website, see
http://www.nrdc.org/wildlife/marine/sound/contents.asp, on the impacts of military
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sonar and other industrial noise pollution on marine life. See Sounding the Depths II:
The Rising Toll of Sonar, Shipping and Industrial Ocean Noise on Marine Life (Nov.
2005) (update to 1999 report). The report also relied upon and synthesized
information from other sources. Since the report’s publication, the sonar issue has
continued to attract widespread public attention. See, e.g., “Protest Raised over New
Tests of Naval Sonar,” National Public Radio, All Things Considered, July 24, 2007.
(5)

NRDC scientists have used information obtained through FOIA to publish analyses
of the United States’ and other nations’ nuclear weapons programs. In 2004, for
example, NRDC scientists incorporated information obtained through FOIA into a
feature article on the United States’ plans to deploy a ballistic missile system and the
implications for global security. See Hans M. Kristensen, Matthew G. McKinzie, and
Robert S. Norris, “The Protection Paradox,” Bulletin of Atomic Scientists, Mar./Apr.
2004.

(6)

NRDC has used White House documents obtained through FOIA and from other
sources to inform the public about EPA’s failures to protect wildlife and workers
from the pesticide atrazine in the face of industry pressure to keep atrazine on the
market. See http://www.nrdc.org/health/atrazine/files/atrazine10.pdf; see also
William Souder, “It’s Not Easy Being Green: Are Weed-Killers Turning Frogs Into
Hermaphrodites?” Harper’s Bazaar, Aug. 1, 2006 (referencing documents obtained
and posted online by NRDC).

(7)

NRDC has obtained, through FOIA and other sources, information on the levels of
arsenic in drinking water supplies across the country. NRDC synthesized that
information into a report, Arsenic and Old Laws (2000), printed and made available
online through NRDC’s website, see
http://www.nrdc.org/water/drinking/arsenic/aolinx.asp, and provided analysis
describing its significance and guiding interested members of the public on how to
learn more about arsenic in their own drinking water supplies. Id.; see also Steve
LaRue, “EPA Aims to Cut Levels of Arsenic in Well Water,” San Diego UnionTribune, June 5, 2000, at B1 (referencing NRDC report).

(8)

In 2000, NRDC used information obtained through FOIA to publish a report
analyzing the impacts of manure pollution from large livestock feedlots on human
health, fish and wildlife. See NRDC, Spills & Kills, Aug. 2000.

(9)

In 1999, NRDC obtained, through FOIA, a Defense Department document, History
of the Custody and Deployment of Nuclear Weapons: July 1945 through September
1977. The document attracted significant press attention once it was disclosed. See,
e.g., Walter Pincus, “Study Says U.S. Secretly Placed Bombs; Cold War
Deployments Affected Mostly Allies,” Washington Post (Oct. 20, 1999) at A3. One
of NRDC’s nuclear scientists, Robert Norris, published a detailed analysis of this
document explaining its significance to the public. See Robert S. Norris, William M.
Arkin, and William Burr, “Where They Were,” Bulletin of Atomic Scientists,
Nov./Dec. 1999.

(10)

In 1996, NRDC obtained, through FOIA, test results regarding lead levels in the
District of Columbia’s drinking water supplies. NRDC made the test results public
along with analysis explaining the significance of the results. See D’Vera Cohn, “Tap
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Water Safeguards Still Stalled; City Failed to Tell Some Residents of Excess Lead
Contamination,” Washington Post, Apr. 18, 1996, at J1.
(11)

In 1989, NRDC obtained, through FOIA, testimony, previously suppressed by the
first Bush administration, by federal experts who opposed oil drilling off the coasts of
California and Florida. See Larry Liebert, “Oil Testimony Reportedly Quashed;
Environmentalists say Federal Experts Pressured by Bush,” Orange County Register,
Oct. 5, 1989, at A6.

(12)

In 1988, NRDC obtained, through FOIA, a report by the U.S. Fish and Wildlife
Service that declared that the government’s review of offshore oil drilling in
Northern California was incomplete and overly optimistic. Reagan administration
officials had tried to keep the report secret and then repudiated it upon its release. See
Eric Lichtblau, “Federal Report Blasts Offshore Oil Studies,” L.A. Times, June 4,
1988, at A32.

(13)

In 1982, NRDC obtained, through a FOIA request, an EPA memorandum stating that
most air pollution monitors have repeatedly underestimated levels of toxic lead in the
air. NRDC used the memorandum to inform the public about the consequences of
EPA’s proposal to relax restrictions on lead in gasoline. See Sandra Sugawara, “Lead
in Air is Undermeasured, EPA Section Chief’s Memo Says,” Washington Post, July
11, 1982, at A6.2

As these examples demonstrate, NRDC has a proven ability to digest, synthesize, and quickly
disseminate information gleaned from FOIA requests to a broad audience of interested persons.
Therefore, the requested records disclosure is likely to contribute to the public’s understanding of the
subject.
4.

Significance of the contribution to public understanding

The records requested shed light on a matter of considerable public interest and concern:
GRAS notices for additives use in food.
Public understanding of food safety would be significantly enhanced by disclosure of the
requested records concerning GRAS notices. Disclosure would help the public to more effectively
evaluate food safety. Disclosure would also help the public to better understand and evaluate FDA’s
actions (or inaction) on GRAS notices.

B.

NRDC Satisfies the Second Fee Waiver Requirement

Disclosure in this case would also satisfy the second prerequisite of a fee waiver request
because NRDC does not have any commercial interest that would be furthered by the requested
disclosure. 5 U.S.C. § 552(a)(4)(A)(iii); 21 C.F.R. § 20.46(c). NRDC is a not-for-profit organization
and does not act as a middleman to resell information obtained under FOIA. “Congress amended
FOIA to ensure that it be ‘liberally construed in favor of waivers for noncommercial requesters.’”
2 Information NRDC obtained through FOIA requests resulted in other articles, in addition to those referenced
above, see, e.g., Felicity Barringer, “Science Panel Issues Report on Exposure to Pollutant,” N.Y. Times, Jan. 11,
2005; Katharine Q. Seelye, “Draft of Air Rule is Said to Exempt Many Old Plants,” N.Y. Times, Aug. 22, 2003;
Don Van Natta, Jr., “E-Mail Suggests Energy Official Encouraged Lobbyist on Policy,” N.Y. Times, Apr. 27,
2002.
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Judicial Watch, Inc. v. Rossotti, 326 F.3d 1309, 1312 (D.C. Cir. 2003) (internal citation omitted); see
Natural Res. Def. Council v. United States Envtl. Prot. Agency, 581 F. Supp. 2d 491, 498 (S.D.N.Y.
2008). NRDC wishes to serve the public by reviewing, analyzing and disclosing newsworthy and
presently non-public information about GRAS notices. As noted at Part II.A, any work done by FDA
on GRAS notices relates to a matter of considerable public interest and concern. Disclosure of the
requested records will contribute significantly to public understanding of GRAS notices and
associated threats to human health and the environment.

C.

NRDC Is a Media Requester

Even if FDA denies a public interest waiver of all costs and fees, NRDC is a representative of
the news media entitled to a reduction of fees under FOIA, 5 U.S.C. § 552(a)(4)(A)(ii), and FDA’s
FOIA regulations, 21 C.F.R. § 20.45(a)(2). See Elec. Privacy Info. Ctr. v. Dep’t of Def., 241 F. Supp.
2d 5, 6, 11-15 (D.D.C. 2003) (a “non-profit public interest organization” qualifies as a representative
of the news media under FOIA where it publishes books and newsletters on issues of current interest
to the public); Letter from Alexander C. Morris, FOIA Officer, United States Dep’t of Energy, to
Joshua Berman, NRDC (Feb. 10, 2011) (granting NRDC media requester status).
NRDC is in part organized and operated to publish or transmit news to the public. As
described earlier in this request, NRDC publishes a quarterly magazine, OnEarth, which has
approximately 150,000 subscribers, is available at newsstands and bookstores, and has won numerous
news media awards, including the Independent Press Award for Best Environmental Coverage and
for General Excellence, a Gold Eddie Award for editorial excellence among magazines, and the
Phillip D. Reed Memorial Award for Outstanding Writing on the Southern Environment. NRDC also
publishes a regular newsletter for its more than one million members and online activists; issues other
electronic newsletters, action alerts, public reports and analyses; and maintains free online libraries of
these publications. NRDC maintains a significant additional communications presence on the internet
through its staff blogging site, “Switchboard,” which is updated daily and features more than 130
bloggers writing about current environmental issues, and through daily news messaging on “Twitter”
and “Facebook.” See OPEN Government Act of 2007, Pub. L. No. 110-175, § 3, 121 Stat. 2524
(2007) (codified at 5 U.S.C. § 552(a)(4)(A)(ii)) (clarifying that “as methods of news delivery evolve .
. . such alternative media shall be considered to be news-media entities”). The aforementioned
publications and media sources routinely include information about current events of interest to the
readership and the public. To publish and transmit this news content, NRDC employs approximately
thirty staff dedicated full-time to communications with the public, including accomplished journalists
and editors, see list of select communications staff at http://www.nrdc.org/about/staff.asp. These staff
rely on information acquired under FOIA and through other means. That NRDC is a public interest
advocacy organization is inconsequential so long as “its activities qualify as those of a representative
of news media,” and NRDC’s do. Elec. Privacy Info. Ctr., 241 F. Supp. 2d at 12. Public interest
organizations meeting the requirements “are regularly granted news representative status.” Serv.
Women’s Action Network v. Dep’t of Def., 888 F. Supp. 2d 282, 287-88 (D. Conn. 2012) (according
media requester status to the American Civil Liberties Union).3
Information obtained as a result of this request will, if appropriately newsworthy, be
synthesized with information from other sources and used by NRDC to create and disseminate unique
articles, reports, analyses, blogs, tweets, emails, and/or other distinct informational works through one
or more of NRDC’s publications or other suitable media channels. NRDC staff gather information
3 To be a representative of the news media, an organization need not exclusively perform news gathering
functions. If that were required, major news and entertainment entities like the National Broadcasting Company
(NBC) would not qualify as representatives of the news media. This country has a long history, dating back to
its founding, of news organizations engaging in public advocacy.
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from a variety of sources—including documents provided pursuant to FOIA requests—to write
original articles and reports that are featured in its OnEarth magazine, newsletters, blogs, and other
NRDC-operated media outlets. NRDC seeks the requested records to aid its own news-disseminating
activities by obtaining, analyzing, and distributing information likely to contribute significantly to
public understanding, not to resell the information to other media organizations.
III.

Willingness to Pay Fees Under Protest

Please provide the records requested above irrespective of the status and outcome of your
evaluation of NRDC’s fee category status and fee waiver request. In order to prevent delay in FDA’s
provision of the requested records, NRDC states that it will, if necessary and under protest, pay fees
in accordance with FDA’s FOIA regulations at 21 C.F.R. § 20.45 for all or a portion of the requested
records. Please consult with NRDC, however, before undertaking any action that would cause the fee
to exceed $500. Such payment will not constitute any waiver of NRDC’s right to seek administrative
or judicial review of any denial of its fee waiver request and/or rejection of its fee category assertion.
IV.

Conclusion

We trust that, in responding to this request, FDA will comply with all relevant deadlines and
other obligations set forth in FOIA and FDA’s FOIA regulations. See, e.g., 21 C.F.R. Part 20.
Please produce the records above by emailing or mailing them to me at the NRDC office
address listed below. Please produce them on a rolling basis; at no point should FDA’s search for—or
deliberations concerning—certain records delay the production of others that FDA has already
retrieved and elected to produce. In the event that FDA concludes that some of the records requested
above may already be publicly available, we will be happy to discuss those conclusions. Please do not
hesitate to call or email with questions.
Please do not hesitate to call or email with questions. I can be reached at 202-513-6252 and
tneltner@nrdc.org.
Thank you for your prompt attention to this request.
Sincerely,

Tom Neltner, Senior Attorney
Natural Resources Defense Council, Inc.
1152 15th Street NW, Suite 300
Washington, DC 20005
202-513-6252
(202) 289-1060 FAX
tneltner@nrdc.org
Appendix A: Generally Recognized as Safe (GRAS) Notices and Agency Actions
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APPENDIX A
GENERALLY RECOGNIZED AS SAFE (GRAS) NOTICES AND AGENCY ACTIONS1
GRN #
1
35
36
37
59
66
150
224
225
257
262
263
264
295
322

Title
Soy isoflavone extract
Hempseed oil
Chromium picolinate; Ginkgo biloba leaf extract; and Ginseng extract
Whey protein isolate and dairy product solids
Hydrogenated starch hydrolysate
Milk thistle extract
Glucosamine hydrochloride prepared from chitin obtained from Aspergillus niger
trans-Resveratrol
Catechins from green tea extract
gamma-Amino butyric acid
Sweet lupin protein
Sweet lupin fiber
Sweet lupin flour
Aqueous extract of Emblica officinalis
Aqueous extract of Emblica officinalis

Heat-killed Lactobacillus plantarum
Theobromine
Levocarnitine
Cultured [dairy sources, sugars, wheat, malt, and fruit- and vegetable-based sources]
fermented by [Streptococcus thermophilus, Bacillus coagulans, Lactobacillus
acidophilus, Lactobacillus paracasei subsp. paracasei, Lactobacillus plantarum,
Lactobacillus sakei, Lactobacillus bulgaricus and Proprionibacterium freudenreichii
subsp. shermanii or mixtures of these strains]
444 Milk protein concentrate and milk protein isolate
1
Posted at http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=grasListing.
324
340
362
378
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Silver Spri ng MD 20993

tneltner@nrdc.org

In Reply Refer To: FOI 2013-8042
Dear Requester:
This is in partial response to your October 11 , 2013, request to the Food and Drug Adm inistration (FDA)
pursuant to the Freedom of Information Act for records regarding:
GRN 1,35,36 ETC
A search of the Office of the Commissioner, Office of the Executive Secretariat f iles did not reveal any
responsive records to your request.
If you wish to appeal from this determination , please submit your appeal within 30 days to Director, News
Division , 7700 Wisconsin Avenue, Suite 920, Bethesda, MD 20857 (by U.S. Post), or 7700 Wisconsin
Avenue, Suite 920, Bethesda, MD 20814 (by private courier, such as UPS or FedEx) . Please mark your
envelope FDA FOIA Appeal and please include your control number.

Sincerely,

Martina H. Varnado
Director
Office of the Commissioner
Office of the Executive Secretariat
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(...,:/-DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Food and Drug Administration
College Park, MD 20740
January 16, 2014
Tom Neltner
Natural Resources Defense Council
1152 15th Street, N.W. Suite 300
Washington, DC 20005
Re: FOI Request No. 2013-8042
Dear Mr. Neltner:
This is in response to your request of October 21 , 2013, requesting records related to GRAS Notices 1,
35, 36, 37, 59, 66, 150, 224, 225, 257, 262, 263, 264, 295, 322, 324, 340, 362, 378, and 444. In this
response, we have provided responsive records for 19 of the 20 GRAS Notices you requested. We are
compiling responsive records for GRAS Notice 1 and will provide these at a later date. Per your request,
we do not include copies of the notices and agency letters posted at
:http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=graslisttng in our response. We do,
however, include in our response documents available in the Federal Register or Docket FDA-1997-N0020 to ensure completeness of the responsive records. Your request was forwarded to the Office of
Food Additive Safety in the Center for Food Safety and Applied Nutrition.
_X
__ Enclosed is a partial response of the records you requested (with the exception of responsive
records for GRAS Notice 1).

_ X_ Certain material has been deleted from the records furnished to you because a preliminary review
of the- records indicated that the deleted information is not required to be publicly disclosed and that
disclosure is not appropriate. FDA has taken this approach to facilitate the process of responding to you.
If you dispute FDA's preliminary determination with respect to these records and would like FDA to
reconsider any particular deletion, please let us know in writing at the following address: Food and Drug
Administration, Division of Freedom of Information, HFI-35i 5600 Fishers Lane, Rockville, MD 20857 ·
within 30 days from the date of this letter. If we do not receive a response in that time period, we will
consider the matter closed with respect to these records. If you do request further consideration and if the
agency then formally denies your request for any or all of the previously-withheld information, you will
have the right to appeal that decision Any letter of denial will explain how to make this appeal.
The following charges for this request to date may be included in a monthly invoice:
Reproduction$ 0.00

Search $0.00 Review m,QQ.Other $0.00 CCD>

Total $0.00

THE ABOVE TOTAL MAY NOT REFLECT THE FINAL CHARGES FOR THIS REQUEST PLEASE DO
NOT SEND PAYMENT UNTIL YOU RECEIVE AN INVOICE FOR THE TOTAL MONTHLY FEE.
Sincerely Yours,
Sharon ll Dodson S

=---:--_:--=-=...
-·-

Sharon R Dodson
Program Analyst
Office of Food Additive Safety
Center for Food Safety
and Applied Nutrition
Enclosure
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DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service

<:j

Food and Drug Administration
College Park, MD 20740
March 19, 2014
Tom Neltner
Natural Resources Defense Council
1152 15th Street, N.W. Suite 300
Washington, DC 20005
Re: FOI Request No. 2013-8042
Dear Mr. Neltner:
This completes our response to your request of October 21, 2013, requesting records related to GRAS
Notices 1, 35, 36, 37, 59, 66, 150, 224, 225, 257, 262, 263, 264, 295, 322, 324, 340, 362, 378, and 444.
Per your request, we do not include copies of the notice and agency letter posted at
http:/lwww.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rot=graslisting in our response. We do,
however, include in our response documents available in Docket FDA-1997-N-0020 to ensure
completeness of the responsive records Your request was forwarded to the Office of Food Additive Safety
in the Center for Food Safety and Applied Nutrition.
In this response, we provide Part 1 of 2 of the responsive records for GRAS Notice 1, thus completing our
response for this notice.
X

Enclosed is Part 1-GRAS Notice 1 of the records you requested.

_x_ Certain material has been deleted from the records furnished to you because a preliminary review
of the records indicated that the deleted information is not required to be publicly disclosed and that
disclosure is not appropriate. FDA has taken this approach to facilitate the process of responding to you.
If you dispute FDA's preliminary determination with respect to these records and would like FDA to
reconsider any particular deletion, please let us know in writing at the following address: Food and Drug
Administration, Division of Freedom of Information, HFI-35, 5600 Fishers Lane, Rockville, MD 20857
within 30 days from the date of this letter. If we do not receive a response in that time period, we will
consider the matter closed with respect to these records. If you do request further consideration and if the
agency then formally denies your request for any or all of the previously-withheld information, you will
have the right to appeal that decision. Any letter of denial will explain how to make this appeal.
The following charges for this request to date may be included in a monthly invoice:
Reproduction $ 0.00

Search ~ Review $0.00 Other $0.00 (CO)

Total $0.00

THE ABOVE TOTAL MAY NOT REFLECT THE FINAL CHARGES FOR THIS REQUEST. PLEASE DO
NOT SEND PAYMENT UNTIL YOU RECEIVE AN INVOICE FOR THE TOTAL MONTHLY FEE.
Sincerely Yours,

. , .,_. ._

Sharon R. Dodson

:::-:..~-::::::::.."::.-

. .s

-·-~~~~·--

= :=~ -

Sharon R. Dodson
Program Analyst
Office of Food Additive Safety
Center for Food Safety
and Applied Nutrition

Enclosure

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 14 of 469

( ..11
~..-a\lf"ll· .. ~

.

DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service

~~ ~'!.,)(1~
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Food and Drug Administration
College Park, MD 20740
March 19, 2014
Tom Neltner
Natural Resources Defense Council
1152 15th Street, N.W. Suite 300
Washington, DC 20005
Re: FOI Request No. 2013-8042
Dear Mr. Neltner:
This completes our response to your request of October 21 , 2013, requesting records related to GRAS
Notices 1, 35, 36, 37, 59, 66, 150, 224, 225, 257, 262, 263, 264,295, 322, 324, 340, 362, 378, and 444.
Per your request, we do not include copies of the notice and agency letter posted at
http://WWW_accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=grasllsting in our response. We do,
however, include in our response documents available in Docket FDA-1997-N-0020 to ensure
completeness of the responsive records Your request was forwarded to the Office of Food Additive Safety
In the Center for Food Safety and Applied Nutrition.
In this response, we provide Part 2 of 2 of the responsive records for GRAS Notice 1, thus completing our
response for this notice.

_x_ Enclosed is Part 1-GRAS Notice 1 of the records you requested.
_X_ Certain material has been deleted from the records furnished to you because a preliminary review
of the records indicated that the deleted information is not required to be publicly disclosed and that
disclosure Is not appropriate. FDA has taken this approach to facilitate the process of responding to you.
If you dispute FDA's preliminary determination with respect to these records and would like FDA to
reconsider any particular deletion, please let us know in writing at the following address: Food and Drug
Administration, Division of Freedom of Information, HFI-35, 5600 Fishers Lane, Rockville, MD 20857
within 30 days from the date of this letter. If we do not receive a response in that time period, we will
consider the matter closed with respect to these records. If you do request further consideration and if the
agency then formally denies your request for any or all of the previously-withheld information, you will
have the right to appeal that decision. Any letter of denial will explain how to make this appeal.

The following charges for this request to date may be included in a monthly Invoice:
Reproduction l.Q..QQ

Search m.QQ Review $0.00 Other $0.00 (CO)

Total $0.00

THE ABOVE TOTAL MAY NOT REFLECT THE FINAL CHARGES FOR THIS REQUEST. PLEASE DO
NOT SEND PAYMENT UNTIL YOU RECEIVE AN INVOICE FOR THE TOTAL MONTHLY FEE.
Sincerely Yours,
Shiron R.
Dodson ·S

..

=~-:~-:::::

...
Sharon R. Dodson
Program Analyst
Office of Food Additive Safety
Center for Food Safety
and Applied Nutrition
~~=..

Enclosure
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

[ FD I111111111111 111 1111 -I

December 7,1999
Slavik Dushenkov, Ph.D.
Consolidated Growers and Processors, Inc.
P.O. Box 2228
Monterey, CA 93942-2228
Re: G U S Notice (GRN)No. 000035
Dear Dr. Dushenkov:
The Food and Drug Administration(FDA) has received the notice, dated November 16, 1999, that
you submitted in accordancewith the agency's proposed regulation,proposed 21 CFR 170.36 (62
FR 18938; April 17, 1997;Substances Generally Recognizedas Safe (GRAS)). FDA received
this notice on November17, 1999 and designated it asGRN No. 000035.
The subject of your noticeis hempseed oil, The notice informsFDA of the view of Consolidated
Growers and Processors, Inc.
that hempseed oil is GRAS, through experience based on common
use in food, for use
~s a flavoring agent, adjuvant solvent, vehicle,stabilizer, thickener, emulsifier,
or texturizer in food atthe minimum amountrequired to produce theintended technical effect.

In accordance with proposed0 170.36(f), a copy of the informationin your notice that conforms to
the information described inproposed 0 170.36(c)(1) is available forpublic review and copying on
the Office of Premarket
Approval's homepage onthe World Wide Web.lf you have any questions
about your notice, please feelfree to contact me at(202) 41 8-3079.
Sincerely yours,
Paulette M. Gaynor, Ph.D.
Division of PetitionControl, HFS-2 15
Office of Premarket
Approval
Center for FoodSafety
and AppliedNutrition

(b) (5)

(b) (5)
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DePARTMENT OFWEALTH A N D HUMANrSERWC-

Memorandum of Telephone Conversation
Dates:

January 7,2000

Between:

Paulette Gaynor, Ph.D. (HFS-215)
and

.

Subject:

Slavik Dushenkov, Ph.D. (732)-932-8165 extension 110

GRN 000035 - References cited by the notifier

On January 7,2000 I telephoned Dr. Dushenkov to request that he send us a copy offour of the
references in this GRN. [I telephoned him at the number that he provided in a‘messagethat he
left for Dr. Linda Kahl.] I:explained:to,Dr,;Dushe&ov that:these,
. , .references:.yere
for
., clarification
and then informed him which of the four references that we would like him to send us a copy.
Three of the references are listed on the reference list on the notifier’s page 12 and the fourth is
cited in the text discussion on the notifier’s page 8.
,>..*.

I . U C L

The three references as listed on the reference list on the notifier’s page 12 are:
(1) Executive Order 10480, (1953). The provisions of Executive Order 10480 of Aug. 14, 1953.

0

18 FR 4939, 3 CFR, 1949-1953 Comp. 1999. httu://www.nara.gov.fedrerr/eos/e10480.html.

(2) Letter (1995). Department of Agriculture Office of the Secretary, Mr. Dan Glickman, June
19, 1995, re: Ms. Debby Moore president, Kansas Environmentalists for Commerce in Hemp.
(3) Letter (1999). Office of Consumer Education, FDA, CFSAN, Lyn Goosens, MPH, R D ,
September 9, 1999, re: Hempseed Oil Safety as Food.
The reference as cited in thetext discussion’on theaotifier’s page 8 is Hicks,(-1986);
Dr. Dushenkov told me he would send a copy of each of these references. OPA received these
copies on January 19,2000.
Paulette M. Gaynor, Ph.D.

(b) (5)

(b) (5)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Memorandum of Telephone Conversation

Dates:

Apnl 7, June 9, June 12, and August 18, 2000

Between:

Linda Kahl, Ph.D. (HFS-206)
and
Slavik Dushenkov, Ph.D., Consolidated Growers and Processors, Inc. (CGP)
(917)748-6071

Subject:

GRAS Notice GRN 000035 (Hempseed Otl)

On April 7, 2000, Dr. Dushenkov called me to ask about the status of FDA's review of GRN 000035. I
informed Dr. Dushenkov that it was my view that the information presented in GRN 000035 appeared to
demonstrate limited food use of hempseed oil before January 1, 1958, but dtd not demonstrate a broad
use that would meet the criteria for common use in food as defined in 21 CFR 170.3(f) (substantial
history of consumption of a substance for food use by a significant number of consumers). For example,
some of the cited references addressed the use of hemp seed rather than hempseed ml. In addition, the
references that addressed the use of hempseed ml appeared to limit the evtdence of use of hemp seed otl
to a single geographic location - i.e., the Ukraine. Given these facts, I informed Dr. Dushenkov that I
would recommend that FDA respond that GRN 000035 does not provide a basis that the intended use of
hempseed oil is GRAS through experience based on common use in food.

•

Dr. Dushenkov expressed his view that the intended use ofhempseed oil is safe. He asked about other
options to engage with FDA about the use ofhempseed oil in food. I descnbed the processes for a food
additive petition and for a GRAS notice based on scientific procedures. I also described general
components of a safety evaluation for an oil that would be used in food. These included the composition
of the oil and a comparison of the components of the oil to the components of commonly consumed
food; constituents of the source; contaminants that could be introduced by the method of manufacture;
and specifications, particularly for any contaminatmg lead. I also stated that it was my understanding
that products derived from hemp could be subject to regulation by the Drug Enforcement Admmistration
and suggested that he investigate this possibility and address it in any amendments to GRN 000035 or m
any new submissiOn to FDA.
Dr. Dushenkov stated that he would like to determine whether there are additional references to support
his view that the use ofhempseed oil had been widespread before 1958 before dec1dmg how to proceed.
He indicated that he would get back to me in about one month.
On June 9, 2000, I telephoned Dr. Dushenkov because two months had elapsed since our telephone

conversation on April 7. I asked Dr. Dushenkov what he had decided to do regarding GRN 000035. Dr.
Dushenkov replied that he had not found additional support for his view that the GRAS status of
hempseed oil could be established through common use in food but maintamed h1s v1ew that the use of
hempseed oil is safe. Dr. Dushenkov then informed me that he mtended to write to FDA and request that
we cease to evaluate GRN 000035. I requested that he send such a letter by June 16, 2000, and suggested
that he transmit the letter by telefax, with a hard copy to follow.

•

000053
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Page 2 -Telephone conversation between L inda Kahl and Dr. Dushenkov

On June 12, 2000, 1 received a telephone message (rom Dr. Dushenkov. In his message, Dr. Dushenkov
informed me that CGP had decided to take no action at tlus time and would await a response from FDA.
On August 16, 2000, I receJved a telephone can from an ind!VIdual who asked whether the mtended use
of hempseed oil "in food" included meat products. As a result of that call, [ realtzed that OPA should
have contacted Dr. Dusbenkov early m the review process to determme the answer to that question, and
send a copy of GRN 000035 to the Food Safety and Inspecuon Service (FSIS) of the U.S. Department of
Agriculture if the intended use did indeed include use in meat or poul!Ty products. 1 contacted Dr.
Robert Post of FSIS ((202)205-0279) and explained that my recommendation that OPA conclude that
GRN 000035 does n ot provide a basis for a GRAS determmation was with Dr. Ruhs, but 1 did not know
whether he would accept my recommendatJOn . Dr. Post and J agreed that, under the circumstances, Jt
would be appropriate for OPA to refrain from sendtng the notice for FSIS ' revtew, even 1fthe noufier
intended that hempseed oil be used in meat or poultry products.

•

On August 18, 2000, I received a second phone call from the individual who was interested in using
hempseed oil in meat products. This individual was trying to ascertam whether he should proceed on his
own to submit a GRAS notice for the use ofhempseed oil in meat products. I suggested that he dtscuss
the nature of his request with the notifier. Given that l had referred the this individual to Dr. Dushenkov,
I called Dr. D ushenkov and asked whether he intended to use hempseed oil in meat or poultry products.
Dr. Dushenkov replied that he considered the use "m fo od" to include m eat or p oultry products. I
explained that I had spoken with Dr. Post and would not send the notice for FSIS ' rev1ew at this t1me. I
stated that I would send the notice to ESIS if Dr. Rulis disagreed w1th my recommendatiOn to conclude
that the notice does not provide a basis for a GRAS determinatwn. 1 also stated that, i fDr. Rulis
disagreed with my current recommendation, 1 would not delay our response 1f FSIS required more time
to evaluate the notice than we needed to re-draft our lener responding to the nouce .

-

..:tJ, Jo £\
Linda S. Kahl
9/1/00

s 1

p

----

•
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Serv1ce
Food and Drug Adm1n1stration

Memorandum
August 25, 2000

Date

11111111111111111111

FD
From

Consumer Safety Officer and GRAS Team Coordinator

Subject

GRN 000035

To

Administrative File, GRN 000035
This memorandum summarizes the notice dated November 16, 1999, that Consohdated Growers
and Processors, Inc. (CGP) submitted in accordance with the agency's proposed regulation,
proposed 21 CFR 170.36 (62 FR 18938; Apri117, 1997; Substances Generally Recognized as
Safe (GRAS)). This memorandum also includes regulatory policy recommendatiOns and, thus, is
signed by the GRAS Team Coordinator in addition to the Consumer Safety Officer who chaired
this notice.
The Office ofPremarket Approval (OPA) received the notice on November 17, 1999, and
designated it as GRN 000035. The subject of the notice is hempseed ml. The notice informs FDA
of the view of CGP that hempseed oil is GRAS, through expenence based on common use m food,
for use as a flavoring agent, adjuvant solvent, vehicle, stabilizer, thickener, emulsifier, or texturizer
in food at the minimum amount required to produce the intended technical effect.

Data and information that CGP presents to support its GRAS determination
We summarize below the information that CGP presents to support its posit10n that the use of
hempseed oil in food is GRAS through experience based on common use in food.

Item

Reference

Description

1

Markevich,
1860

Two examples ofhempseed oil used in Ukranian recipes
(i.e., Borshch and Kutia)

2

Plotnikov, 1931

Hempseed oil poured over buckwheat porridge was eaten by
lumberJacks in the Ukraine in 1931

3

Ivanoff, 1938

Hempseed oil was used in the fish-canmng industry and in the
confectionery industry during the 1930's m the Ukraine

4

Goloborod'ko
1995

Hempseed oil was used in the Ukraine for food and technical
purposes.

5

Hicks, 1896

1

1895 Yearbook of the United States Department of Agnculture
(USDA). This reference states, in part, that hempseed oil
s.ametimes was used as an illuminant and rarely was used for food.

1

In response to a telephone request from Dr. Paulette Gaynor on January 7, 2000, CGP provided a
copy of this reference. Although the notice describes the date of this reference as "1986," the copy that
CGP provided indicates that this reference dates from 1896 rather than 1986.

000055
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Item

Reference

Description

6

Dewey, 1913

According to ancient Chinese writings, hemp seeds were used for a
variety of uses including fiber, oil and as a medicine

7

Clarke and Gu,
1998

Hmong people of the China/Vietnam border region preserved the
ancient tradition of hemp use (e.g., use of hemp seed)

8

Li, 1974

Hemp seeds remained a staple of the Chmese diet through the 1O'h
century

9

Bretschneider,
1893

Hemp ("rna") seeds used for food in Chma

10

Birrenbach
(Internet)

Hemp seed was cooked with barley and other grains and eaten.

11

Executive Order
(EO) 10480

EO 10480 defines "food" for the purpose of the Executive Order.
That definition of food includes hemp.

12

Letter dated
June 19, 1995,
from the
Secretary of
USDA

References section 901(e) of an Executive order (i.e., Executive
Order 12919).

13

Electronic mail
message from
the Consumer
Education Staff

Hempseed oil is an eatable oil

Evaluation of the data and information in GRN 000035
Under section 20l(s) of the Federal Food, Drug, and Cosmetic Act (the FFDCA), a substance that
is added to food is not subject to the requirement for premarket approval as a food additive if its
safety is generally recognized, among qualified experts, through experience based on common use
m food. Under 21 .CFR 170.3(f), "common use in food" requires a substantial history of
consumption for food use by a significant number of consumers. Thus, the fact that something
may be used as a food does not, in itself, demonstrate that such use is safe, unless that use is
sufficiently broad to demonstrate to qualified experts that the use in food demonstrates safety.
Accordingly, we evaluated COP's submission m this context.
We evaluated Items 1 through 4 (in the table above) under the standard set forth in 21 CFR
170.3(f). In our view, the limited use ofhempseed oil that these references describe does not
constitute evidence of a substantial history of consumption for food use that 1s required under 21
CFR 170.3(f) to demonstrate safety.
We also evaluated Item 5 under the standard set forth in 21 CFR 170.3(f). In our view, the
referenced statement that hempseed oil rarely was used for food undermines COP's position that
hempseed oil was commonly used in food prior to 1958.
Under section 20l(s) of the FFDCA, a GRAS substance must be generally recognized as safe
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"under the conditions of its intended use." Because Items 6 through 10 desc1ibe the use of hemp
seeds rather than hempseed oil, we did not consider these references to be relevant to the intended
use that CGP describes in its notice.
We obtained a copy of Executive Order 12919 (see attachment!, which supersedes Executive
Order 10480. Executive Order 12919 delegates authorities and addresses natiOnal defense
industrial resource policies and programs under the Defense Production Act of 1950. Executive
Order 12919 defines "food resources'' for the purpose of the Executive Order as a variety of
agricultural commodities, including wool, tobacco, mohair and other materials. Given this
context, it is our view that this Executive Order does not provtde evidence of experience based on
common use in food within the meaning of section 201 (s) of the FFDCA.
The electronic mail message from the Consumer Education Staff in FDA's Center for Food Safety
and Applied Nutrition answered a question from a consumer. That question was whether
hempseed oil has been approved by FDA for use as a food or as a food additive. The response
from the Consumer Education Staff does not address the question, ra1sed by CGP's notice,
whether there was a substantial history of consumption for food use by a sjgnificant number of
consumers prior to 1958. Moreover, under 21 CFR 10.85(1<), the opinion expressed in that
electronic mail message that hempseed oil is an eatable oil is an informal opinion that represents
the best judgment of the Consumer Education Staff at that time; that electronic mail message does
not necessarily represent the formal position of FDA and does not bind or otherwise obligate or
commit the agency to the views expressed.
On April 7, 2000, Dr. Dushenkov. telephoned Dr, Linda Kahl to ask about the status of FDA's
review ofGRN 000035. As discussed more thoroughly in a memorandum of this telephone
conversation, and of subsequent te1ephone conversations on June 9, 2000, and June 12, 2000,
Dr. Kahl informed Dr. Dushenkov that it was .her view that the information presented in
GRN 000035 appeared to demonstrate limited food use ofhempseed oil before January 1, 1958,
but did not demonstrate a broad use that would meet the cnteria for common use in food as
defined in 21 CFR l70.3(t).

Conclusions
CGP's notice describes some use ofhempseed oil within one foreign country. COP's notice also
cites a reference that hempseed oil rarely was used for food; describes uses of the related
substance, hemp seed; references an Executive Order that includes hemp and several other
inedible products-in its definition of food resources for the purposes of that Executive Order; and
cites an electronic mail message of an FDA employee in response to a question from a consumer
about whether h empseed oil has been approved by FDA.
We have evaluated the information that CGP discusses in its GRAS notice as well as other data
and information that are available to the agency. In our view, the infonnation that CGP dlscusses
in its notice does not provide evidence of a substantial history of consumptiOn for food use by a
significant number of consumers. Given that CGP based its GRAS determination on common use
in food, rather than through scientific procedures, we did not request a scientific evaluation of
whether there are any issues that would contradict the view of CGP IS safe under the conditions of
its intended use.

~

.

Paulette M. Gaynor, Ph. .

I
Linda S, Kahl, Ph.D.

I

-
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Attachment: Executive Order 12919

(b) (5)
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Federal Kegister

Presidential Documents

Vol. 59. No. 108

Tuesday. June 7, 1994

Title 3-

Executive Order 12919 of June 3. 1994

The President

National Defense Industrial Resources Preparedness
By the authority _vested in me as President by the Constitution and the
laws of the United States of America. including the Defense Production
Act ·of 1950. as amended (64 Stat. 798; 50 U.S.C. App. 2061. et seq.).
and section 301 of title 3. United States Code. and as Commander in Chief
of the Armed Forces of the United States. it is hereby ordered as follows:
PART I-PURPOSE, POLICY AND IMPLEMENTATION

Section 101. Purpose. This order delegates authorities and addresses national
defense ind~strial resource policies and programs under the Defense Production Act of 1950, as amended ("the Act"), except for the amendments to
Title III of the Act in the Energy Security Act of 1980 and telecommunication
authorities under E>.ecutive Order No. 12472.
Sec. 102. Policy. The United States must have an industrial and technology
base capable of meeting national defense requirements. and capable of contributing to the technological superiority of its defense equipment in peacetime and in times of national emergency. The domestic industrial and technological base is the foundation for national defense preparedness. The authorities provided in the Act shall be used to strengthen this base and to ensure
it is capable of responding· to all threats to the national security of the
United States.
Sec. 103. General Functions. Federal departments and agencies responsible
for defense acquisition (or for industrial resources needed to support defense
acquisition) shall:
(a) Identify requirements for the full spectrum of national security emergencies. including military. industrial, and essential civilian demand;
(b) Assess continually the capability of the domestic industrial and technological base to satisfy requirements in peacetime and times of national
emergency, specifically evaluating the availability of adequate industrial
resource and production sources. including subcontractors and suppliers.
materials, skilled labor. and professional and technical personnel;
(c) Be prepared, in the event of a potential threat to the security of
the United States, to take actions necessa-ry to ensure the availability of
adequate industrial resources and production capability. including services
and critical technology for national defense requirements:
(d) Improve the efficiency and responsiveness. to defense requirements.
of the domestic industrial base; and
(e) Foster cooperation between the defense and commercial sectors for
research and development and for acquisition of materials. components.
and equipment to enhance industrial base efficiency and responsiveness.
Sec. 104. Implementation. \a) The National Security Council is the principal
forum for consideration and resolution of national security resource prepared000059
ness policy.
(b) The Director. Federal Emergenc~' Management Agency ("Director.
FEMA ") shall:
(1) Serve as an advisor to the National Securitv Council on issues
of national security resource preparedness and on the use of the
authorities and functions delegated by this order;
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(2) Provide for the central coordination of the plans and programs
incident to authorities and functions delegated under this order,
and provide guidance and procedures approved by the Assistant
to the President for National Security Affairs to the Federal departments and agencies under this order;
(3) Establish procedures. in consultation with Federal departments
and agencies assigned functions under this order, to resolve in
a timely and effective manner conflicts and issues that may arise
in implementing the authorities and functions delegated under this
order; and
(4) Report to.the President periodically concerning all program activities conducted pursuant to this order.
{c} The head or every Federal department and agency assigned functions
under this order shall ensure that the performance of these functions is
consistent with National Security Council policy and guidelines.
PART II-PRIORITIES AND ALLOCATIONS

Sec. 201. Delegations of Priorities and Allocations. (a) The authority of
the President conferred by section 101 of the Act to require acceptance
and priority· performance of contracts or orders (other than contracts of
employment) to promote the national defense over performance of any other
contracts or orders, and to allocate material~. services. and facilities as
deemed necessary or appropriate to promote the national defense, is delegated
to the following agency heads:
(1) The Secretary of Agriculture with respect to food resources.
food .resource facilities, and the domestic distribution of farm equipment and commercial fertilizer:
(2) The Secretary of Energy with respect to all forms of energy;
(3} The Secretary of Health and Human Services with respect to
health resources;
(4) The Secretary of Transportation with respect to all forms of
civil transportation:
(5) The Secretary of Defense with respect to water resources; and
(6) The Secretary of Commerce for all other materials, services.
and facilities. including construction materials.
(b) The Secretary of Commerce, in consultation with the heads of those
departments and. agencies specified in subsection 201(a) of this order, shall
administer the Defense Priorities and Allocations System ("DPAS") regulations that will be used to implement the authority of the President conferred
by section 101 of the Act as delegated to the Secretary of Commerce in
subsection 201(a)(6) of this order. The Secretary of Commerce will redelegate
to the Secretary of Defense, and the heads of other departments and agencies
as appropriate, authority for the priority rating of contracts and orders for
all materials, services. and facilities needed in support of programs approved
under seclio:1 202 pf this order. The Secretarv of Commerce shall act as
appropriate upon Special Priorities Assistance requests in a time frame
consistent with the urgency of the need &t hand.
(c) The Director, FEMA. shall attempt to resolve issues or disagreements
on priorities or allocations between Federal departments or agencies in
a time frame consistent with the urgency of the issue at hand and. if
not resolved, such issues will be referred to the Assistant to the President
for National Security Affairs for final determination.
(d) The head of each Federal department or r.gency assigned functions
under subsection 201(a) of this order. when necessary. shall make the finding
required under subsection 101 (b) of the Act. This finding shall be submitted
for the President's approval through the Assistant to the President for National Security Affairs. Upon such approval the head of the Federal depart-
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ment or agency that made the finding may use the authority of subsection
101(a) of the Act to control the general distribution of any material (including
applicable services) in the civilian market.
(e) The Assistant to the President for National Security Affairs is hereby
delegated the authority under subsection 101(c)(3) of the Act. and will
be assisted by the Director, FEMA. in ensuring the coordinated administration
of the Act.
Sec. 202. Determinations. The authority delegated by section 201 of this
order may be used only to support programs that have been determined
in writing as necessary or appropriate to promote the national defense:
(a) By the Secretary of Defense with respect to military production and
construction. military assistance to foreign nations, stockpiling, outer space,
and directly related activities;
(b) By the Secretary of Energy with respect to energy production and
construction, distribution and use, and directly related activities; and
(c) By the Director, FEMA. with respect to essential civilian needs supporting national defense, including civil defense and continuity of government
and directly related activities.
Sec. 203. Maximizing Domestic Energy Supplies. The authority of the President to perform the functions provided by subsection 101(c) of the Act
is delegated to the Secretary of Commerce. who shall redelegate to the
Secretary of Energy the authority to make the findings described in subsection
101(c)(2)(A) that the materials (including equipment). services, and facilities
are critical and essential. The Secretary of Commerce shall make the finding
described in subsection 101(c)(2)(A) of the Act that the materials (including
equipment), services, or facilities are scarce, and the finding described in
subsection 101(c)(2)(B) that it is necessary to ·use the authority provided
by subsection 101(c)(l).
Sec. 204. Chemical and Biological Warfare. The authority of the President
conferred by subsection 104(b} of the Act is delegated to the Secretary
of Defense. This authority may not be further delegated by the Secretary.
PART Ill-EXPANSION OF PRODUCTIVE CAPACITY AND SUPPLY

Sec. 301. (a) Financing Institution Guarantees. To expedite or expand production and deliveries or services under government contracts for the procure. ment of industrial resources or critical technology items essential to the
national defense. the head of each Federal department or agency engaged
in procurement for the national defense (referred to as "agency head" in
this part) and the President and Chairman of the Export-Import Bank of
the United States (in cases involving capacity expansion, technological development. or production in foreign countries) are authorized to guarantee
in whole or in part any public or private financing institution. subject
to provisions of section 301 of the Act. Guarantees shall be made in consultation with the Department of the Treasury as to the terms and conditions
thereof. The Director of the Office of Management and Budget ("OMB")
shall be informed when such guarantees are to be made.
(b) Direct Loan "Guarantees. To expedite or expand production and deliveries or services under government contracts for the procurement of industrial
resources or critical technology items ess8ntial to the national defense, each
agency head is authorized to make direct loan guarantees from funds appropriated to their agency for Title III.
QCXX){p 1
(c) Fiscal Agent. Each Federal Reserve Bank is designated and authorized
to act. on behalf of any guaranteeing agency. as fiscal agent in the making
of guarantee contracts and in otherwise carrying out the purposes of section
301 of the Act.
(d) Regulations. The Board of Governors of the Federal Reserve System
is authorized. after consultation with heads of guaranteeing departments
and agencies, the Secretary of the Treasury. and the Director. OMB. to
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prescribe regulations governing procedures, forms. rates of interest. and fees
for such guarantee contracts.
Sec. 302. Loans. (a) To expedite production and deliveries or services to
aid in carrying out government contracts for the procurement of industrial
resources or a critical technology item for the national defense. an agency
head is authorized. subject to the provisions of section 302 of the Act.
to submit to the Secretary of the Treasury or the President and Chairman
of the Export-Import Bank of the United States (in cases involving capacity
expansion, technological development. or production in foreign countries)
applications for loans.
(b) To expedite or expand production and deliveries or services under
government contracts for the procurement of industrial resources or critical
technology items essential to the national defense. each agency head may
make direct loans· from funds appropriated to their agency for Title III.
(c) After receiving a loan application and determining that financial assistance is not otherwise available on reasonable terms, the Secretary of the
Treasury or the· President and Chairman of the Export-Import Bank of the
United States (in cases involving capacity expansion, technological development, or production in foreign countries) may make loans. subject to provi~
sions of section 302 of the Act.
Sec. 303. Purchase Commitments. {a) In order to carry out the objectives
of the Act. and subject to the provisions of section 303 thereof. an agency
head is authorized to make provision for purchases of, or commitments
to purchase. an industrial resource or a critical technology item for govern~
ment use or resale.
(b) Materials acquired under section 303 of the Act that exceed the needs
of the programs under the Act may be transferred to the National Defense
Stockpile. if such transfer is determined by th~ Secretary of Defense as
the National Defense Stockpile Manager to be in the public interest.
Sec. 304. Subsidy Payments. In order to ensure the supply of raw or nonprocessed materials from high~cost sources, an agency head is authorized
to make subsidy payments, after consultation with the Secretary of the
Treasury and the Director. OMB. and subject to the provisions of section
303(c) of the Act.
Sec. 305. Detenninations and Findings. When carrying out the authorities
in sections 301 through 303 of this order, an agency head is authorized
to make the required determinations, judgments. statements. certification!:,
and findings. in consultation with the Secretary of Defense, Secretary of
Energy or Director. FEMA. as appropriate. The agency head shall provide
a copy of the determination. judgment, statement, certification. or finding
to the Director. OMB. to the Director, FEMA. and. when appropriate, to
the Secretary of the Treasury.
Sec. 306. Strategic and Critical Materials. ('8} The Secretary of the Interior.
in consultation with the Secretary of Defense as the National Defense Stock·
pile Manager and subject to the provisions of section 303 of the Act. is
authorized to encourage the exploration, development. and mining of critical
and strategic materials and other materials.
(b) An agency head is authorized. pursuant to section 303(g} of the Act.
to make provision for the development of substitutes for strategic and critical
materials, critical components, critical technology items, and other industrial
resources to aid the national defense.
(c) An agency head is authorized. pursu:mt to section 303(a)(1 )(B) of
the Acr. to make provisions to encourage the exploration. development.
and mining of critical and strategic materials and other materials.
Sec. 307. Government~owned Equipment. An agency head is authorized.
pursuant to section 303(e) of the Act. to install additional equirrnent. facilities. processes. or improvements to facilities owned by the government and
to install government-owned equipment in industrial facilities owned by
private persons.
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Sec. 308. Identification of Shortfalls. Except during periods of national emergency or after a Presidential determination in accordance with sections
301(e)(l)(D)(ii), 302(c)(4)(B), or 303(a)(7)(B) of the Act, no guarantee. loan
or other· action pursuant to sections 301, 302. and 303 of the Act to correct
an industrial shortfall shall be taken unless the shortfall has been identified
in the Budget of the United States or amendments thereto.
Sec. 309. Defense Production Act Fund Manager. The Secretary of Defense
is designated the Defense Production Act Fund Manager, in accordance
with section 304(0 of the Act, and shall carry out the duties specified
in that section, in consultation with the agency heads having approved
Title III projects and appropriated Title III funds.
Se~. 310. Critical Items List. (a) Pursuant to section 107(b)(1)(A) of the
Act, the Secreta1y of Defense shall identify critical components and critical
. technology items for each item on the Critical Items List of the Commandersin-Chief of the Unified and Specified Commands and other items within
the inventory of weapon systems and defense equipment.
(b) Each agency head shall take appropriate action to ensure that critical
components or critical technology items are available from reliable sources
when needed to meet defense requirements during peacetime, graduated
mobilization, and national emergency. "Appropriate action" may include
restrictiqg contract solicitations to reliable sources. restricting contract solicitations to domestic sources (pursuant to statutory authority). stockpiling
critical components. and developing substitutes for critical components or
critical technology items.
Sec. 311. Strengthening Domestic Capability. An agency head, in accordance
with section 107(a) of the Act. may utilize the authority of Title III of
the Act or any other provision of law, in consultation with the Secretary
of Defense, to provide appropriate incentives to develop. maintain, modernize, and expand the productive capacities of domestic sources for critical
components, critical technology items, and industrial resources essential
for the execution of the national security strategy of the United States.
Sec. 312. Modernization of Equipment. An agency head, in accordance with
section 108(b) of the Act, may utilize the authority of Title III of the Act
to guarantee the purchase or lease of advar;.ce manufacturing equipment
and any related services with respect to any such equipment for purposes
of the Act.
PART IV-IMPACT OF OFFSETS

Sec. 401. Offsets. (a) The responsibilities and authority conferred upon the
President by section 309 of the Act with respect to offsets are delegated
to the Secretary of Commerce, who shall function as the President's Executive
Agent for carrying out this authority.
(b) The Secretary of Commerce shall pr~are the annual report required
by section 309(a) of the Act in consultation with the Secretaries of Defense,
Treasmy. Labor, St1:1te. the United States Trade Representative. the Arms
Control and Disarmament Agency. the Director of Central Intelligence. and
the heads of other departments and agencies as required. The heads of
Federal departments and agencies shall provide the Secretary of Commerce
with such information as may be necessary for the effective performance
of this function.
(c) The offset report shall be subject to the normal interagency clearance
process conducted by the Director, OMB. prior to the report's submission
by the President to Congress.
PART V-VOLUNTARY AGREEMENTS AND ADVISORY COMMITTEES

000063

Sec. 501. Appointments. The authority of the President under sections 708(c)
and (d) of the Act is delegated to the heads of each Federal department
or agency. except that. insofar as that authority relates to section 101 of
the Act. it is delegated only to the heads of each Federal department or
agency assigned functions under section 201(a) of this order. The authority
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delegated under this section shall be exercised pursuant to the provisions
of section 708 of the Act, and copies and the status of the use of such
delegations shall be furnished to the Director. FEMA.
. Sec. 502. Advisory Comm~tte~s. The authority of the President under section
708(d) of the Act and delegated in section 501 of this order (relating to
establishment of advisory committees) shall be exercised only after consultation with, and in accordance with, guidelines and procedures established
by the Administrator of General Services.
PART VI-EMPLOYMENT OF

PERSON~EL

Sec. 6~1: National Defense Executive Reserve. (a) In accordance with section
710(e) of the Act, there is established in the Executive Branch a National
Defense Executive Reserve ("NDER") composed of persons of recognized
expertise from various segments of the private sector and from government
(except full-time federal employees) for training for employment in executive
positions in the Federal Government in the event of an emergency that
requires such employment.
(b) _The head of any department or agency may establish a unit of the
NDER in the department or agency and train members of that unit.
(c) The head of each department or agency with an NDER unit is authorized
to exercise the President's authority to employ civilian personnel in accordance with section 703(a) of the Act when activating all or a part of its
NDER unit. The exercise of this authority shall be subject to the provisions
of subsections 601(d) and (e) of this order and shall not be redelegated.
(d) The head of a department or agency may activate an NDER unit,
in whole or in part, upon. the written determination that an emergency
affecting the national security or defense preparedness of the United States
exists and that the activation of the unit is necessary to carry out the
emergency program functions of the department or agency.
(e) At least 72 hours prior to activating the NDER unit. the head of
the department or agency shall notify, in writing, the Assistant to the Presi. dent for National Security Affairs of the impending activation and provide
a copy of the determination required under subsection 601(d) of this order.
(0 The Director, FEMA, shall coordinate the NDER program activities
of departments and agencies in establishing units of the Reserve; provide
for appropriate guidance for recruitment, training, and activation; and issue
necessary rules and guidance in connection with the program.
(g) This order suspends any delegated authority. regulation. or other requirement or condition with respect to the activation of any NDER unit,
in whole or in part, or appointment of any NDER member that is inconsistent
with the authorities delegated herein. provided that the aforesaid suspension
applie~ only as long as sections 703(a) and 710(e} of the Act are in effect.
Sec. 602. Consultants. The head of each department or agency assigned
functions under this order is delegated authority under sections 710(b) and
(c) of the Act ·to employ persons of outstanding experience and ability
without compensation and to employ experts. consultants. or organizations.
The authority delegated by this section shall not be redelegated.
PART VII-LABOR SUPPLY

000064

Sec. 701. Secretary of Labor. The Secretary of Labor. identified in this
section as the Secretary. shall:
(a) Collect. analyze. and maintain data needed to make a continuing appraisal of the nation's labor requirements and the supply of workers for
purposes of national defense. All agencies of the government shall cooperate
with the Secretary in furnishing information necessary for this purpose.
to the extent permitted by law;
(b) In response to requests from the head of a Federal department or
agency engaged in the procurement for national defense. consult with and
advise that department or agency with respect to (1) the effect of contemplated
Ver0a!e2NAAV·94
Jkt150257 FOIA
POOOOOO
Frm00007
Fmt4705 Sfmt470S
EIFRIFM\E07JN5004
plrmC
Index to FDA1717Jun06.1994
Response to NRDC's
Request
No. 2013-8042
for all but
GRN-1, 59, and
340

Page 29 of 469

Federal Register I Vol. 59, No. 108 I Tuesday. June 7. 1994 I Presidential Documents

29531

actions on· labor supply and utilization, (2) the relation of labor supply
to materials and facilities .requirements, and (3) such other matters as will
assist in making the exercise of priority and allocations functions consistent
with effective utilization and distribution of labor:
(c) Formulate plans. programs. and policies for meeting defense and essential civilian labor requirements;
(d) Project skill shortages to facilitate meeting defense and essential civilian
needs and establish training programs;
(e) Determine the occupations and skills critical to meeting the labor
requirements of defense and essential civilian activities and, with the assistance of the Secretary of Defense, the Director of Selective Service, and
such other persons as the Director. FEMA. may designate. develop policies
regulating the induction and deferment of personnel for the armed services.
except for civilian personnel in the reserves; and

(fl Administer an effective labor-management relations policy to support
the activities and programs under this order with the cooperation of other
Federal agencies, including the National Labor Relations Board and the
Federal Mediation and Conciliation Service.
PART VIII-DEFENSE INDUSTRIAL BASE INFORMATION AND REPORTS

Sec. 801. Foreign Acquisition of Companies. The Secretary of the Treasury,
in cooperation with the Department of State, the Department of Defense,
the Department of Commerce, the Department of Energy, the Department
of Agriculture. the Attorney General. and the Director of Central Intelligence.
shall complete and furnish a report to the President and then to Congress
in accordance with the requirements of section 721(k) of the Act concerning
foreign efforts to acquire United States companies involved in research.
development, or proriuction of critical technologies and industrial espionage
activities directed by foreign governments against private U.S. companies.
Sec. 802. Defense Industrial Base Information System. (a) The Secretary
of Defense and the heads of other appropriate Federal departments and
agencies. as determined by the Secretary of Defense. shall establish an information system on the domestic defense industrial base in accordance with
the requirements of section 722 of the Act.
(b) In establishing the information system required by subsection (a) of
this order. the Secretary of Defense. the Secretary of Commerce. and the
heads of other appropriate Federal departments and agencies. as determined
by the Secretary of Defense in consultation with the Secretary of Commerce.
shall consult with each other for the purposes of performing the duties
listed in section 722(d)(1) of the Act.
(c) The Secretary of Defense shall convene a task force consisting of
the Secretary of Commerce and the Secretary of each military department
and the heads of other appropriate Federal departments and agencies. as
determined by the Secretary of Defense in consultation with the Secretary
of Commerce, to carry out the duties under section 722(d)(2) of the Act.
(d) The Secretary of Defense shall report to Congress on a strategic plan
for developing. a cost-effective. comprehensive information system capable
of identifying on a timely. ongoing basis vulnerability in critical components
and critical technology items. The plans shall include an assessment of
the performance and cost-effectiveness of procedures specified in section
000065
722(b) of the Act.
(e) The Secretary of Commerce. acting through the Bureau of the Census.
shall consult with the Secretary of Defense and the Director. FEMA. to
improve the usefulness of informal ion derived from the Census of Manufacturers in carrying out section 722 of the Act.
(0 The Secretary of Defense shall perform an analysis of the production
base for not more than two major weapons systems of each military dPpartVer0ate22·MAV-94
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ment in establishing the information system under section 722 of the Act.
Each analysis shall identify the critical components of each system.
(g) The Secretary of Defense. in consultation with the Secretary of Commerce. and the heads of other Federal departments and agencies as appropriate. shall issue a biennial report on critical components and technology
in accordance with section 722(e) of the Act.
PART IX-GENERAL PROVISIONS

Sec. 901. Definitions. In addition to the definitions in section 702 of the
Act, the following definitions apply throughout this order:
(a) "Civil transportation" includes movement of persons and property
by all modes of transportation in interstate. intrastate. or foreign commerce
within the United States, its territories and possessions. and the District
of Columbia. and. without limitation. related public storage and warehousing.
ports. services, equipment and facilities. such as transportation carrier shop
and repair facilities. However. "civil transportation" shall not include transportation owned or controlled by the Department of Defense. use of petroleum
and gas pipelines, and coal slurry pipelines used only to supply energy
production facilities directly. As applied herein. "civil transportation" shall
include direction. control. and coordination of civil transportation capacity
regardless of ownership.
(b) "Energy" means all forms of energy including petroleum, gas (hath
natural and manufactured). electricity. solid fuels (including all forms of
coal. coke. coal chemicals. coal liquification, and coal gasification). and
atomic energy. and the production. conservation. use. control. and distribution (including pipelines) of all of these forms of energy.
(c) "Farm equipment" means equipment. machinery. and repair parts manufactured for use on farms in connection with the production or preparation
for market use of food resources.
(d) "Fertilizer" means any product or cumuiuaiiun of products that contain
one or m:ore of the elements-nitrogen. phosphorus. and potassium-for
use as a plant nuttient.
(e) "Food resources"' means all commodities and products. simple, mixed.
or compound. or complements to such commodities or products. that are
capable of being ingested by either human beings or animals. irrespective
of other uses to which such commodities or products may be put. at all
stages of processing from the raw commodity to the products thereof in
vendible form for human or animal consumption. "Food resources" also
means all starches. sugars. vegetable and animal or marine fats and oils.
cott&n. tobacco. wool. mohair. hemp. flax fiber. and naval stores. but does
not mean any such material after it loses its identity as an agricultural
commodity or agricultural product.
(f) "Food resource facilities" means plants. machinery. vehicles (including
on-farm). and other facilities required for the production. processing. distribution. and storage (including cold storage) of food resources. livestock and
poultry feed and seed. and for tha domestic distribution of farm equipment
and fertilizer (excluding transportation thereof).
(g) "Functions" include powers, duties. authority. responsibilities. and
discrotion.
(h) "Head of each Federal department or agency engaged in procurement
for the national defense" means the heads of 1he Departments of Defense.
Energy. and Commerce. as well as those departments and agencies listed
in Executive Order No. 10789.
(il "Heads of other appropnatc Federal departments and agencies" as
used in part VIII .of this order means the heads of such other Federal
agencies and departments that acquire information or need information with
respect to making anv determination to exercise an~· authority under 1hn
Act.
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(j) "Health resources" means materials. facilities. health supplies, and
equipment (including pharmaceutical, blood collecting and dispensing sup·
plies. biological. surgical textiles. and emergency surgical instruments and
supplies) required to prevent the impairment of. improve. or restore the
_ physical and mental health conditions of the popuLation.

(k) "Metals and minerals" means all raw materials of mineral origin (excluding energy) including their refining. smelting. or processing, but excluding their fabrication.
(I) "Strategic and Critical Materials" means materials (including energy)
that (1) would be needed to supply the military. industrial. and essential
civilian needs of the United States during a national security emergency.
and (2) are not found or produced in the United States in sufficient quantities
to meet such need and are vulnerable to the termination or reduction of
the availability of the material.
(m) "Water resources" means all usable water. from all sources. within
the jurisdiction of the United States. which can be managed. controlled.
and allocated to meet emergency requirements.
Sec. 902. General. (a) Except as otherwise provided in subsection 902(c)
of this order. the authorities vested in the President by title VII of the
Act may be exercised and performed by the head of each department and
agency in carrying out the delegated authorities under the Act and this
order.
{b) The authorities which may be exercised and performed pursuant to
subsection 902(a) of this order shall include (1) the power to redelegate
authorities. and to authorize the successive redelegation of authorities. to
depar~ments and agencies, officers. and employees of the government. and
(2) the power of subpoena with respect to authorities delegated in parts
II. III. and IV of this order. provided that the subpoena power shall be
utilized only after the scope and purpose of the investigation, inspection.
or inquiry to which the subpoena relates have been defined either by the
appropriate officer identified in subsection 902(a) of this order or by such
other person or persons as the officer shall designate.
(c) Excluded from the authorities delegated by subsection 902(a) of this
order are authorities delegated by parts V. VJ. and VIII of this order and
the authority with respect to fixing compensation under section 703(a) of
the Act.
Sec. 903. Authority. All previously issued orders. regulations. rulings. certificates. directives. and other actions relating to any function affected by this
order shall remain in effect except as they are inconsistent with this order
or are subsequently amended or revoked under proper authority. Nothing
in this order shall affect the validity or force of anything done under previous
delegations or other assignment of authorit¥ under the Act.
Sec. 904. Effect on other Orders. (a) The following are superseded or revoked:
(1) Section 3. Executive Order No. 8248 of September 8. 1!139.
(4 FR 3864).

(2) Executive Order No. 10222 of March 8. 1951 (16 FR 2247)
(3) Executive Order No. 10480 of August 14. 1953 (18 FR 493\l).
(4) Executive Order No. 10647 of November 28. 1955 (20 FR 8769).
(5) Executive Order No. 11179 of September 22. 1964 (29 F'R 13239).
(6) Executive Order No. 11355 of May 26. 1967 (32 FR 7803).

(7} Sections 7 and 8. Executive Order No. 11912 of April 13. 1!J76
(41 FR 15825. 15826-27).

Section 3. Executive Order No. 12148 of ]ulv 20. Hl79 (44

(8)

FR 43239, ·4324 l ).

.

Executive Order No. 12521 of June 24. 1985 (50 FR 26335).
(10) Executive Order No. 12649 of t\ugust 11. 1988 (53 FR 3063H).
(9)
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(11) Executive Order No. 12773 of September 26. 1991 (56 FR
49387). except that part of the order that amends section 604 of
Executive Order 10480.
(b) Executive Order No. 10789 of November 14. 1958, is amended by
deleting "and in view of the existing national emergency declared by Proclamation No. 2914 of December 16. 1950.'' as it appears in the first sentence.
(c) Executive Order No. 11790. as amended. relating to the Federal Energy
Administration Act of 1974. is amended by deleting ''Executive Order No.
10480" where it appears in section 4 and substituting this order's number.
(d) Subject to subsection 904(c) of this order. to the extent that any
provision of any prior Executive order is inconsistent with the provisions
of thi~ order. thi~ order ~hilll control Bnd ~uch prior provh:ion i§ aqllmdod
accordingly.
Sec. 905. judicial Review. This order is not intended to create any right
or benefit, substantive or procedural. enforceable <1t law by a party against
the United States. its agencies, its officers, or any person.

THE WHITE HOUSE.
fune 3, 1994.
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VANCOL INDUSTRIES, IN.C.
P.O. BOX 11037, DENVER, CO 80211
1700 EAST 68TH AVE. DENVER, CO 80229
303-289-8655
FAX 303-287-7947

-

November 19, 1999
Office ofPremarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C St. SW.,
Washington, DC 20204

GRAS Exemption claim for Ginseng used as an ingredient in a non-carbonated beverage
or tea.
The information which forms the basis of this claim may be obtained by the FDA n·om
V ancol Industries, Inc at the address on the letterhead of this document.

Notified substance
Ginseng Extract of the dried main and lateral root and root hairs ofPanax Ginseng
C.A. Meyer (Fam. Araliaceae)

Proposed condition of use
Extract is proposed as an ingredient in a non-carbonated fruit beverage or tea
marketed under the brand name ORA. Distribution will achieve the widest consumer
availability possible. Distribution channels will include but not be limited to grocery
stores, convenience stores, mass merchandisers and drug store chains.
The extract is an alcohol and water extract produced from the root of Panax
Ginseng. 1 gram of Ginseng root yields 5.57 grams of Ginseng extract. The source of
the root is the US.
150 milligrams of Ginseng extract is used per 8 oz serving in a container that
contains 20 fl. oz. or 2.5 servings. It is reasonable to expect that a consumer may drink 1
or more containers per day.
'
Ginseng extract is added to ORA beverages because it is widely recognized as a
"tonic for invigoration and fortification in times of fatigue and debility, for declining
capacity for work and concentration" to quote the German Commission E Monograph.
Consumers are strongly interested in consuming products which improve energy and
stamina. Ginseng safely meets those needs.

000001.
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Scientific basis for GRAS determination
Professor Varro E. Tyler, Ph.D., Sc.D., Dean and Distinguished Professor of
Pharmacognosy Emeritus, School of Pharmacy and Pharmacal Sciences, Purdue
University has called the German Commission E Monographs "the most accurate
information available in the entire world on the safety and efficacy of herbs and
phytomedicines."
In 1978, the German Bundesgesundheitsamt (Federal Health Agency), now called
the Federal Institute for Drugs and Medical Devices, established an expert committ·ee on
herbal remedies, composed principally of members proposed by a~sociations of the health
professions, to evaluate the safety and efficacy of phytomedicines. This so-called
"Commission E" included physicians, pharmacists, pharmacologists, toxicologists,
representatives of the pharmaceutical industry, and lay persons.
In its assessments, Commission E actively checks so-called bibliographic data
independently. Such data include information obtained from clinical trials, field studies,
collections of single cases, scientific literature, including facts published in the standard
reference works and expertise of medical associations. If controlled clinical data are
lacking, safety and efficacy can still be determined on the basis of information in the
literature, the presence of supplemental data supporting clinical results, and significant
experimental studies supporting traditional use.
·
Application of this kind of evaluation process results in the establishment of
"reasonable certainty" of the safety and efficacy of the herb being evaluated.
The Monograph for Ginseng root, published January 17, 1991, shows:
Composition:
Ginseng root consists of the dried main and, later~l root and root
hairs of Panax ginseng as well as their preparations.· The root
Contains at least 1.5 percent ginsenosides, calculated as
Ginsenoside Rgl.
Dosage:
Unless otherwise prescribed:
Daily dosage: 1-2 grams of root or equivalent preparations.
Side Effects:
None known.
Interactions with Other Drugs
None known
Contraindications:
None known.

000002
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In other words, Ginseng is completely safe. No wonder there are centuries of
Ginseng use in everything from teas to brandies and wines to candies.

Potential for overconsumption
It is unlikely that a consumer would or could consume enough ORA beverage to
create an overdose of Ginseng. Each 20 oz. bottle of ORA contains the equivalent of
67.32 mg. of Ginseng root. A consumer would need to consume nearly 15 bottles to
ingest 1 gram equivalent of Ginseng root. Even ifthe consumer were taking a typical
Ginseng supplement of 500 mg. per day, a reasonable level of ORA consumption ( 1 to 2
bottles) would not create potential for toxicity.
Source of information:
The Complete German Commission E Monographs
Therapeutic Guide to Herbal Medicines
Published by: American Botanical Council
Austin, Texas
1998

Submitted by: Vancol Industries, Inc.
JJO,O E. 68th. Ave.
/ / Defiver, CO 80229
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VANCOL INDUSTRIES, INC.

•
P.O. BOX 11037, DENVER, CO 80211
1700 EAST 68TH AVE. DENVER, CO 80229
303-289-8655
FAX 303-287-7947

-

November 19, 1999
Office of Premarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C St. SW.,
Washington, DC 20204
GRAS Exemption claim for Ginkgo Biloba Leaf Extract used as an ingredient in a noncarbonated beverage or tea.
The information which forms the basis of this claim may be obtained by the FDA tl:om
V ancol Industries, Inc at the address on the letterhead of this document. ·
Notified substance
Ginkgo Biloba Leaf Extract of the dried leaf of Ginkgo biloba L.
Proposed condition of use
Extract is proposed as an ingredient in a non-carbonated fruit beverage or tea
marketed under the brand name ORA. Distribution will achieve the widest consun1er
availability possible. Distribution channels will include but not be limited to grocery
stores, convenience stores, mass merchandisers and drug store chains.
The extract is an alcohol and water extract produced from the leaf of Ginkgo
Biloba. 1 gram of Ginkgo leaf yields 4.0 grams of Ginkgo Biloba extract.
30 milligrams of Ginkgo Biloba extract is used per 8 oz serving in a container that
contains 20 fl. oz. or 2.5 servings. It is reasonable to expect that a consumer may drink 1
or more containers per day.
Ginkgo Biloba extract is added to ORA beverages because ·it is widely known that
Ginkgo Biloba enhances memory and improves cardio vascular function. ·Consumers
have a tremendous interest in consuming products which can help them achieve higher
levels of daily performance in their work and play and which can contribute to their
overall health and wellbeing. Ginkgo Biloba safely meets those needs.
Scientific basis for GRAS determination

000004

Professor Varro E. Tyler, Ph.D., Sc.D., Dean and Distinguished Professor of
Pharmacognosy Emeritus, School of Pharmacy and Pharmacal Sciences, Purdue
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information available in the entire world on the safety and efficacy of herbs and
phytomedicines."
In 1978, the German Bundesgesundheitsamt (Federal Health Agency), now called
the Federal Institute for Drugs and Medical Devices, established an expert committee on
herbal remedies, composed principally of members proposed by associations of the health
professions, to evaluate the safety and efficacy of ph)1omedicines. This so-called
"Commission E" included physicians, pharmacists, pharmacologists, toxicologists,
representatives ofthe pharmaceutical industry, and lay persons.
In its assessments, Commission E actively checks so-called bibliographic data
independently. Such data include information obtained from clinical trials, field studies,
collections of single cases, scientific literature, including facts published in the standard
reference works and expertise of medical associations. If controlled clinical data are
lacking, safety and efficacy can still be determined on the basis of information in the
literature, the presence of supplemental data supporting clinical results, and significant
experimental studies supporting traditional use.
Application of this kind of evaluation process results in the establishment of
"reasonable certainty" of the safety and efficacy of the herb being eval~ated.
The Monograph for Ginkgo Biloba LeafExtract, published July 19, 1994, shows:
Composition:
A dry extract (35-67:1) from Ginkgo Biloba L. leaf
(Fam. Ginkgoaceae), extracted with acetone/water.
Drug/extract ratio on average 50:1.
Dosage:
Daily dosage: 120-240 mg native dry extract.
Side Effects:
Very seldom stomach or intestinal upsets, headaches or allergic
skin reaction.
Interactions with Other Drugs
None known
Contraindications:
Hypersensitivity to Ginkgo Biloba preparations.

Special Cautions in Use:
None known.
Use During Pregnancy and Lactation
No restrictions known

000005
Overdosage:
None known
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Special Warnings
None.
Effects on Operators of Vehicles and Machinery:
None known
In other words, Ginkgo Biloba is completely safe.
Potential for overconsumption

It is unlikely that a consumer would or could consume enough ORA beverage to
create an overdose of Ginkgo Biloba. The two factors which negate potential for
overconsumption are the fact that there is no known level at which one can overdose on
Ginkgo Biloba The second factor is the low level of Ginkgo Biloba iri each serving of
product. Each 20 oz. bottle of ORA contains the equivalent of 18.75 mg. of Ginkgo
Biloba leaf equal to 0.375 mg of 50:1 extract used as the standard by Commission E. A
consumer would need to consume 320 bottles to ingest a 120 mg daily dosage of 50:1
extract used as the standard by Commission E. Even if the consumer were taking a
typical Ginkgo Biloba supplement of200 mg. per day, a reasonable level of ORA
consumption (1 to 2 bottles) would not create potential for toxicity.
Source of information:
The Complete German Commission E Monographs
Therapeutic Guide to Herbal Medicines
Published by: American Botanical Council
Austin, Texas
1998
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VANCOL INDUSTRIES, INC.

.

P.0. BOX 11 037, DENVER, CO 80211
1700 EAST 68TH AVE. DENVER, CO 80229
303-289-8655
FAX 303-287-7947

November 30, 1999
Office of Premarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C St. SW.,
Washington. DC 20204

w

GRAS Exemption claim for Chromium Picolinate used as an ingredient in a non~
carbonated beverage.
,~'
The information which forms the basis of this claim may be obtained by the FDA fi·om
Vancol Industries, Inc at the address on the letterhead of this document.
Notified substance
Chromium Picolinate (98.0

100.0% by weight).

Proposed condition of use
Chromium Picolinate is proposed as an ingredient in a non-carbonated fruit
beverage marketed under the brand name ORA. Distribution will achieve the widest
consumer availability possible. Distribution channels will include but not be limited to
grocery stores, convenience stores, mass merchandisers and drug store chains.
In ORA Citrus Punch 10 meg of Chromium Picolinate is used per 8 oz. serving in
a bottle that contains 20 fl. oz. or 2.5 servings. It is reasonable to expect that a consumer
may drink 1 or more containers per day.
Chromium Picolinate is added to ORA Citrus Punch flavor because Chromium
Picolinate enhances the bodies ability to generate energy .. Consumers have a tremendous
interest in consuming products which can help them achieve higher levels of daily
performance in their work and play and which can contribute to their overall health and
wellbeing. Chromium Picolinate at the level of 10 meg per serving safely helps meet
those needs.
Scientific basis for GRAS determination
Material Safety Data Sheet as provided by Ashland Chemical Co .• shows the
following information:

---
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HAZARDS IDENTIFICATION
Swallowing
Swallowing small amounts of this material during normal handling
is not likely to cause harmful effects. Swallowing large amounts
may be harmful.

Target Organ Effects
Overexposure to this material (or its components) has been
suggested as a cause of the following effects in humans: anemia.

Developmental Information
There are no data available for assessing risk to the fetus from
maternal exposure to this material.

Cancer Information
There is no information available. The chance of this material
causing cancer is unknown. This material is not listed as a
carcinogen by the International Agency for Research on Cancer,
the National Toxicology Program, or the Occupational Safety and
Health Administration.

Exposure Guidelines
No exposure limits established.

Potential for overconsumption
It is unlikely that a consumer would or could consume enough ORA Citrus Punch
beverage to create an overdose of Chromium Picolinate. The two factors which negate
potential for overconsumption are the fact that the MSDS indicates that the dosage
required to create an adverse condition is quite high.. The second factor is the low level
ofChromium Picolinate in each serving of product. Each 20 oz. bottle of ORA contains
25 meg of Chromium Picolinate. The RDI for chromium is 120 meg per day. A
consumer would need to consume 4.8 bottles to ingest a 120 meg daily dosage of
Chromium Picolinate. Since the RDI tends to be a minimum level of consumption
required to maintain adequate health the probable maximum level of ORA consumption
(1 to 2 bottles daily) would not create potential for toxicity.

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340
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Source of information:
Ashland Chemical Co.
I Industries, Inc.

E. 68th. Ave.
80229
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

January 18,2000

Robert E. Yates, Jr.
President
Vancol Industries, Inc.
1700 E. 68th Avenue
Denver, CO 80229

FD
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\

Re: GRAS Notice (GRN) No. 000036
Dear Mr. Yates:
The Food and Drug Administration (FDA) has received the notice,' dated Dec5,mber 20,1999,
that you submitted in accordance with the agency's proposed regulation, proposed
21 CFR 170.36 (62 FR 18938; April 17, 1997; Substances Generally Recognized as Safe.
(GRAS)). FDA received this notice on January 3,2000 and designated it as GRN No. 000036.
The subjects o f your notice are chromium picolinate, Ginkgo biloba leaf extract,.and Panax
ginseng root extract. The notice informs FDA of the view of Vancol Industries, Inc. that
chromium picolinate, Ginkgo biZoba leaf extract, and Panax ginseng root extract are GRAS,
through scientific procedures, for use as ingredients in a non-carbonated beverage or tea.
In accordance with proposed 0 170.36(f), a copy of the information in your notice that conforms
to the information described in proposed !j 170.36(c)(1) is available for public review and
copying on the Office of Premarket Approval's homepage on the World Wide Web. If you have
any questions about your notice, please feel free to contact me at 202-418-3 103.
,

.

Sincerely yours,
Lawrence J. Lin, P~.D.
Division of Petition Control, HFS-2 15
Office of Premarket Approval
Center for Food Safety
and Applied Nutrition
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

#36, Chrorm'umpicobate, Gingko biIoba
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ned M r . Yates and was tdd by his staff thathe was not available.
k to returned my call the next day. Iindicated to him that we would
infomation that are the basis oftheir GRAS determinationi for
Gingko biloba leaf extract, and P a n a x ginseqg root extract. M r . Ravnik
resijed that they w d d gravide the infomation to us ,assoon as possible.

Lawrence J. Lin, Ph.D.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
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Memorandum of Telephone Conversations
Date:

December 2, 1999 and December 14, 1999

Between:

Paulette Gaynor, Ph.D. (HFS-215)
and
Robert E. Yates, Jr. and John Ra~ Vancol Industries, [nc., (303)289-8655

Subject:

GRAS notice for ginseng extract and GRAS notice for Gingko biloba extract

On December 2, 1999, I telephoned Mr. Yates regarding a GRAS notice for ginseng extt:act and a
GRAS notice for Gingko biloba leaf extract that he sent to the Office of Premarket Approval

(OPA). I explained to Mr. Yates that OPA could not accept either submission as each lacked
statements or information that distinguish a GRAS notice from a GRAS affirmation petition, and
that these elements are in proposed 21 CFR 170.36(c)(l). I further explained that a di·fference
between a GRAS notice and a GRAS a.ffumation petition is that for a GRAS notice a notifier
takes responsibility for the GRAS determinatiop, while for a GRAS affirmation petition a
petitioner asks the Food and Drug Administration (FDA) to take responsibility for the GRAS
determination. I then explained that we could not accept a GRAS notice unless a noti:fier takes
responsibility for the GRAS determination and this statement would need to be in active voice
and should read like the GRAS proposed rule (proposed 21 CFR 170.36(c)(1) which may be
found on page 18961 of the proposed rule; 62 FR 18937; April 17, 1997).
Mr. Yates asked Mr. Ravnik to join in this telephone conversation. 1 then explained to Mr. Yates
and Mr. Ravnik that proposed 2 1 CFR 170.36(c)(I), the GRAS exemption claim, would not be

the appropriate place for detailed information or summary that is described under proposed 21
CFR 1 70.3 6(c)(2~). I also explained that this particular telephone conversation would focus on
the elements in the GRAS exemption claim, rather than on the detailed information or summary.
Our focus on the detailed information or summary would occur later in this process (i.e., during
our evaluation, which would occur after we file a notice).
For the GRAS exemption claim, we suggest that you follow proposed 21 CFR 170.36(c)(l ). I
explained that these elements (i.e., proposed 21 CFR 170.36(c)(l)(i-v)) generallY. are short
statements. I then briefly explained the five elements under proposed 2 1 CFR 170.36(c)(l).
Proposed 2 1 CFR 170.36(c)(l)(i) is the name and address of the notifier. Proposed 21 CFR

I O!'F1C.Q
(b) (5)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Memorandum of Telephone Conversation
Dates:

March 13, 2000; March 27, 2000; and March 29, 2000

Between:

Linda Kahl, Ph.D. (HFS-206)
and
Richard Mann, Keller and Heckman (202)434-4229

Subject:

GRAS Notice GRN No. 000037- Conversion of GRAS Petition GRP 1G0371
(Whey Protein Isolate and Dairy Product Solids)

I telephoned Mr. Mann regarding the view of the notifier, American Dairy Products Institute
(ADPI), that both whey protein isolate and dairy product solids are GRAS for use "in foods." I
asked Mr. Mann whether we should consider the use of these ingredients "in foods" to include foods
subject to the statutes that the Food Safety and Inspection Service (FSIS) implements. Mr. Mann
indicated that the notice for use in food should be as broad as possible and authorized me to send a copy
of the notice to FSIS. Mr. Mann did qualify his authorization, however, by noting that he might
reconsider if it appeared that the evaluation by FSIS would delay the response to his conversion
request.
On March 27, 2000, I left a voice mail message for Mr. Mann regarding the statutory basis for
the ADPI's view that both whey protein isolate and dairy product solids are GRAS. In both GRP
1G0371 and GRN 000037, ADPI states that the statutory basis is through experience based on
common use in food. Given that the petition makes clear that both ingredients are prepared by
processes that were not common in 1958, I told Mr. Mann that it appeared to FDA that his client
had selected "common use in food" as the basis for the GRAS determination because both
ingredients are components of food that was commonly consumed before 1958. I explained that
FDA currently views the history of consumption of a food substance as a component of
commonly consumed food to be an element of a scientific evaluation of safety. I also explained
that the correspondence between ADPI and FDA during FDA's evaluation ofGRP 1G0371
focused on a scientific evaluation of safety rather than on whether the ingredients had been
consumed as such prior to 958. Given these facts, I asked whether Mr. Mann would object to our
evaluation ofGRN 000037 on the basis of scientific procedures.
On March 29, 2000, Mr. Mann returned my call and concurred that the ingredients in question
had been consumed as components of food prior to January 1, 1958, but had not been consumed
as isolated components prior to that date. Therefore, he agreed that it would be appropriate to
consider the consumption of these ingredients prior to 1958 as scientific evidence regarding their
procedures .
safety, and to have the agency evaluate AJ

\

___,

.

r.Y. ~ i Cvi..J

Linaa

s. Kahl

Dated:

3/&ilou
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Public Health Service
Food and Drug Administration

Memorandum
Date

March 13, 2000

From

Linda S. Kahl, Ph.D., Office ofPremarket Approval (HFS-206), Center for Food Safety and
Applied Nutntion (CFSAN), Food and Drug Administration (FDA), 200 C Street, S.W.,
Washington, DC 20204

Subject

GRAS Notice No. GRN 000037; Use of Whey Protein Isolate and Dairy Product Solids "in
Food," including at least one identified use in meat products

To

Robert Post, Ph.D., Labeling and Additives Policy Division (LAPD), Office of Policy,
Program Development and Evaluation, Food Safety and Inspection Service, (FSIS) 300 12th
Street, SW, Room 602, Washington, DC 20250-3700.

As per the draft Memorandum of Understanding between FDA/CFSAN and FSIS/LAPD, I am
requesting consultation on GRAS Notice No. GRN 00003 7 for the use of whey protein isolate and
dairy product solids. The notifier, American Dairy Products Institute (ADPI), has determined that
these food ingredients are GRAS for use in foods. ADPI explicitly identifies one use of whey
protein isolate in products subJect to the Federal Meat Inspection Act- i.e., the use of whey protein
isolate as a water binder in meat and sausage. On March 13, 2000, I spoke with the notifier's agent,
Richard Mann of Keller and Heckman and asked whether we should consider the use of dairy
product solids "in food" to include foods subject to the statutes that FSIS implements. Mr. Mann
indicated that the notice for use m food should be as broad as possible and authorized me to send a
copy of the notice to you.
The use of whey protein isolate and dairy product solids was originally the subject of a GRAS
affirmation petition (GRP lG0371). Consistent with FDA's proposal to replace the GRAS
affirmation petition process with a notification procedure, ADPI has requested that FDA convert
GRP 1G03 71 to a GRAS notice.
I have enclosed the following materials:
1. A letter dated January 13, 2000, from Keller and Heckman (on behalf of ADPI), requesting that
FDA convert GRP 1G03 71 to a GRAS notice. This letter includes a "GRAS exemption claim" for
whey protein isolate and dairy product solids. The GRAS exemption claim describes the conditions
of use.
2. A letter dated January I 0, 1995, from Keller and Heckman on behalf of ADPI regarding GRP
1G03 71. In this letter, ADPI makes clear that they are requesting that FDA affirm the GRAS status
of two food ingredients - whey protein isolate and dairy product solids.
3. The original GRAS affirmation petition, which included a total of three food ingredients. As
explained in the Jetter dated January 10, 1995, ADPI considers that one of these original ingredients
(i.e., lactose product) is subsumed within the ingredient "dairy product solids." The original
petition lays out the petitioner's ratiOnale for requesting GRAS affirmation.

000010
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I am requesting that FSISILAPD provide advice to FDA, in writing, on any criteria, restrictions,
conditions of use, or prohibitions that FSIS/LAPD believes necessary concerning use of the
substance in products subject to the Federal Meat Inspection Act or the Poultry Products Inspection
Act.
P1ease direct your written response to my attention. If you have any questions, I can be reached by
telephone at (202)418-310 l ; by telefax at (202)418-3131 ; or by electronic mail at
LKAHL@BANGATE.FDA.GOV
Thank you.
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March 17, 2000
Richard F. Mann
Keller and Heckman, LLP
1001 G Street N.W.
Suite 500 West
Washington, DC 20001
Re: GRAS Notice (GRN) No. 000037

Dear Mr. Mann:
The Food and Drug Administration (FDA) has received the letter, dated January 13, 2000, that
you submitted on behalf ofthe American Dairy Products Institute (ADPI). Your letter requests
that FDA convert the filed GRAS affirmation petition GRP 1G0371 to a GRAS notice in
accordance w1th the agency's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938; April
17, 1997; Substances Generally Recognized as Safe (GRAS)). FDA received this conversion
request on January 14,2000 and designated it as GRN No. 000037.
Your conversion request relates to two direct human food ingredten,ts: whey protein isolate and
dairy product solids. Your conversion request infonns FDA of the view of ADPI that whey
protein isolate and dairy product solids are GRAS, through experience based on common use in
food, for use in food. According to your conversion request, whey protein isolate would be used
for nutritional purposes as a source of high quality protein in a wide variety of high-energy food
and beverage products. Whey protein isolate would also be used for a variety of functional
effects that are associated with proteins, e.g., as a gelation atd in yogurts and pudding, as a water
binder in meat and sausage, as a foaming or whipping aid in toppings and fi ll ings, and as an
emulsifier in ice cream, margarine, and mayonnaise. According to your conversion request, dairy
product solids would be used in a wide variety of foods in the production of alcohol,
fermentation to organic chemicals, hydrolysis to galactose and glucose syrups, and sugar and
com syrup replacers.
As we discussed by telephone on March 13,2000, you consider the intended use of whey protein
isolate and dairy product solids ''in foods " to include use in products that would be subject to
statutes implemented by the U.S. Department of Agriculture, Food Safety and Inspection Service
(FSIS). Consistent with that telephone conversation, we have sent a copy of GRN No. 000037,
together with a copy ofGRP 1G0371, to the Labeling and Additives Policy Division of FSIS.
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Page 2 - Mr. Mann
In accordance with proposed 0 170.36(f), a copy of the information in your notice that conforms
to the information described in proposed 0 170.36(~)(1)is available for public review and
copying on the Office of Premarket Approval's homepage on the World Wide Web. If youhave
any questions about the notice, please feel free to contact me at (202)418-3101.
Sincerely yours,
Linda S. Kahl, Ph.D.
Division of Product Policy, HFS-206
Office of Premarket Approval
Center for Food Safety
and Applied Nutrition
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Justin Garrett Hill
26216 Alizia Canyon Driv
Calabasas, CA, 91302
213-840-0432

OFFICE OF
PREMARKETAPPROVAL

GRAS Notification and Premarket Approval
Exemption
This notification is offered to show exemption from premarket approval for
the use of the botanical extract Milk Thistle (Silybum marianum) as an
ingredient in a malt based beverage and prove its status as "Generally
Recognized As Safe."
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The milk thistle of commerce is a standardized
preparation extracted from the fruits (seeds) of
Silybwn marianum (L.) Gaertn., Asteraceae (syn.
Carduus marianus L. ), a plant native to the
Mediterranean. The leaves have been used since
Greco-Roman times as an herbal remedy for a
variety of ailments, particularly liver problems.
Eclectic physicians in the United States in the
latter nineteenth and early twentieth centuries
acknowledged the clinical benefits of
preparations from the milk thistle seeds
(technically the fruits) for "Congestion of the
liver, spleen, and kidneys ... " (Felter and Lloyd,
1983). It is widely used in German phytotherapy
for "chronic hepatitis of all types," and especially
for fatty liver (cirrhosis) associated with
alcoholics (Weiss, 1988).
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Milk thistle is an example of a preparation that is
required to be in the standardized, concentrated
form in order to fully convey the desired, in this
case, hepatoprotectant, effects. Milk thistle
preparations are usually standardized to a
concentration of70 to 80% of three
flavonolignans (silibinin, silychristin, and
silydianin), co11ectively known as silymarin.
According to research conducted by the original
manufacturer and primary researcher of milk
thistle extract, Madaus AG of Cologne, Germany,
this level of concentration of silymarin is required
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order to enter into the bloodstream via the
intestinal wall. Silymarin is poorly absorbed (2050%) from the gastrointestinal tract· thus the
.
'
'
concentrated extract IS recommended (Foster and
Tyler, 1999; Robbers and Tyler, 1999).
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The original product in Germany contains 70 mg
silymarin. The Commission E approved uses and
the subsequent use of milk thistle standardized
extracts in the United States are based on a
significant amount of chemical, phannacological,
and clinical research. There have been an
estimated 120 clinicar studies carried out on the
proprietary milk thistle preparation from Madaus,
known in Germany as Legalon®_ A
comprehensive and detailed review of the
pharmacokinetics and clinical pharmacology of
Legalon® has been published in English by the
manufacturer (Anon., 1989).
Clinical studies suggest or confirm the efficacy of
milk thistle extract for various hepatic disorders,
including hepatitis A, alcoholic cirrhosis, and
exposure to hazardous chemicals. Another
relatively esoteric use is as a preventive and/or
antidote to poisoning by the deathcap mushroom,
Amanita phalloides. A preparation of the silibinin
fraction is available in Germany as an intravenous
(i. v.) drip for such acute cases.

•

A primary use for silymarin is in the treatment of
liver damage due to ingestion of alcohol. An early
double-blind study examined 66 patients. most
with alcohol-induced toxic liver disease
(Fintelmann and Albert, 1980). The 31 patients
who received 420 mg/day ofLegalon® showed a
significant influence on serum levels of glutamicoxalacetic transaminase (GOT), glutamic-pyruvic
transaminase (GPT), and Gamma-GT over those
35 patients receiving placebo, with levels
returning to normal more quickly in the treated
group than placebo. Another double-blind study
with 36 patients suffering from alcohol-induced
liver disease found that pathological liver
parameters (GOT, GPT, Gamma-GT, and
bilirubin) were significantly reduced in the
patients receiving silymarin (Legalon®) after six
months of treatment compared to the placebo
group (Feher et al., 1990). However, a multicenter
study conducted in Spain from 1986 to 1989
found no effect for silymarin on the survival of
patients or the clinical course of alcohol-induced
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340
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randomized, controlled trial was performed to
determine the effect of silymarin in the treatment
of patients with alcohol- and non-alcohol-induced
cirrhosis (Ferenci et al., 1989). Of the 170
patients, 87 received 420 mg of silymarin daily,
compared with 83 placebo patients. The mean
observation period was 41 months, with I 0
dropouts in the placebo group and 14 in the
treatment group. The four-year survival rate was
58+/-9% in the silymarin-treated patients, and
39+/-9% in the placebo group (p=0.036). No
adverse side effects of drug treatment were
observed.

Pj:!vP.1 of 14

In another double-blind, controlled study, the
effects of silymarin on chemical, functional, and
morphological alterations of the liver were
examined (Salmi and Sarna, 1982). The 106
patients with liver disease in the study were
selected on the basis of elevated serum
transaminase levels. A total of 97 patients
completed the four-week trial (47 treated and 50
placebo). A dose of 420 mg a day of silymarin
produced a statistically significant greater
decrease of GPT and GOT liver enzymes in the
treated group than in the control. Serum total and
bilirubin decreased more in the treated than in the
control group, but the differences were not
statistically significant.
Some forms of hepatitis have responded to
silymarin treatment. A study reported on 67
subjects treated as outpatients for toxic metabolic
liver damage, chronic hepatitis, and bile duct
inflammation (Poser, 1971). After three months
of treatment (525 mg/day of silymarin), chronic
hepatitis was found to be significantly improved
bioptically. Conditions associated with bile duct
inflammation also responded particularly well.
Another double-blind study looked at the effect of
silymarin in the treatment of acute viral hepatitis
(Magliulo et al., 1978). A daily dose of 420 mg
therapeutically influenced the increased serum
levels ofbilirubin, GOT, and GPT
characteristically associated with acute viral
hepatitis. After five days of treatment, the
laboratory parameters regressed more in the
treated group than for the placebo group. After
three weeks, more patients in the treated group
had attained normal values than in the placebo
group. A statistical analysis showed a difference

between GOT and bilirubin values in the
silyrnarin and placebo groups, with a regression
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340
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report of chronic infection by hepatitis B virus
and hepatitis C virus demonstrated potential
efficacy of treatment with milk thistle ( 10 g
ground-up seeds in oatmeal with standardized
(70%) milk thistle extract capsules three times
daily) in combination with another herb known
for its hepatoprotectant activity, Phyllanthus
amarus (200 mg, three-times daily) (McPartland,
1996).

In a review of important European clinical studies
ranging from 1971 to 1988 (including those
summarized above). the authors found the data
suggests the effectiveness of silymarin not only in
toxic and metabolic liver damage, but also in
acute and chronic hepatitis (Hikino and Kiso,
·· -1988)~ Silymarin's ability to stabilize the cell
membrane and stimulate protein synthesis, while
accelerating the process of regeneration in
damaged liver tissue, was found to be important
in its therapeutic efficacy.

The hepatoprotectant effect of milk thistle
fractions (silymarin) is documented in other
studies: these compounds can produce both a
protective and curative effect on liver damage
resulting from the highly toxic compounds
phalloidin and alpha-amanitin (from the deathcap
mushroom, A. phalloides). A multicenter trial
conducted from 1979 to 1982 involved 220 cases
of Amanita poisoning treated in German, Swiss,
and Austrian hospitals (Hruby, 1984 ). Silibinin
(administered i v.) in supportive treatment was
used. The mortality rate was 12.8%, compared to
a mortality rate of22.4% in a study where only 16
of the 205 patients were treated with 20 to 50
mglkg/day of silibinin (Floersheim et al., 1982).
Hruby concluded that the use of silibinin in
addition to current methods of treating Amanita
poisoning could lower mortality rates below any
previously achieved.
A literature review noted that Legal on® is the
best documented agent for the treatment of toxic
liver impairment (Morazzani and Bombardelli,
1995). These authors also reviewed studies which
suggest future use in dermatological and cosmetic
products, based on a number of activities
including promoting healing at wound sites.
improved burn healing, and counteracting skin
degeneration and aging via ann-inflammatory and
free radical scavenging mechanisms. A more

recent review concluded that despite some flaws
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Legal on® has not demonstrated adverse side
effects and it "may be effective in improving the
clinical courses of both acute and chronic viral,
drug- and toxin-induced and alcoholic
hepatitis" (Flora et al., 1998).
Because the well-documented antioxidant activity
of silymarin has been shown to prevent
lipopero:xidative hepatic damage by xenobiotic
compounds (e.g., alcohol and certain
pharmaceutical drugs), researchers attempted to
determine whether milk thistle would be helpful
for patients being administered psychotropic
drugs. In a double-blind, placebo-controlled
study, the efficacy of silymarin was evaluated in
__patients_receiving psychotropic drugs as longterm therapy (Palasciano et al., 1994). Sixty
women in the psychiatric ward of an Italian
hospital were selected for the trial. all having
been treated with either phenothiazines and/or
butyrophenones for at least five years. They were
randomly divided into four groups, with the
silymarin patients receiving 800 mg a day for 90
days. Results showed that 800 mg/day of
silymarin may be useful in the treatment of some
instances of lipoperoxidative hepatic damage,
such as the damage that may occur during longterm treatment with the psychotropic drugs.
Milk thistle extract has become increasingly
popular in the United States as a dietary
supplement for people with livers compromised
by alcohol or exposure to toxic chemicals. Based
on the increasing number of clinical studies
indicating its safety and suggesting efficacy,
consumers are also using this preparation as a
means to ensure proper liver function and to assist
in "detoxification" measures. Given this
phytomedicine's well established safety and its
reasonable documentation of efficacy, future
clinical use of milk thistle extract should be
explored as an adjunct therapy in chemotherapy
to help offset the effects of powerful and
potentially hepatotoxic conventional drugs.
U.S. pharmacopeia! grade milk thistle consists of
the dried ripe fruit of S. marianum with its pappus
removed. It must contain not less than 2% of
silymarin, calculated as silybin, as determined by

a USP spectrophotometric assay method.

OOG007

Botanical identification must be confirmed by

thin-layer chromatography (TLC) and
macroscopic and microscopic examinations (USP
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24-NF 19, 1999). German pharmacopeia! grade
milk thistle also consists of the ripe fruit with the
pappus removed. However, it must contain not
less than 1.5% silymarin, calculated as silybin
with reference to the dried drug. Total silymarin
must be determined by a liquid chromatagraphic
method (DAB method V.6.20.4). Botanical
identity must be confirmed by TLC, macroscopic
and microscopic examinations, and organoleptic
evaluations. For example, the seed husk should
have a bitter taste while the seed has an
oleaginous taste, and it may not smell or taste
rancid (DAB, 1997). The German Homeopathic
Pharmacopoeia monograph requires that it
contain not less than 1% of silymarin, calculated
as silybin (GHP, 1993).
Description

Milk thistle fruit consists of ripe seed of S.
marianum (L.) Gaertner [Fam. Asteraceae], freed
from the pappus, and its preparations in effective
dosage. The preparation contains silibinin,
silydianin, and silychristin.
Chemistry and Pharmacology

Milk thistle seed contains 1.5-3% flavone
lignans, collectively referred to as silymarin
(Bruneton, 1995; Wichtl and Bisset, 1994); 2030% fixed oil, of which approximately 60% is
linoleic acid, approximately 30% is oleic acid,
and approximately 9% is palmitic acid; 25-30%
protein; 0.038% tocopherol; 0.63% sterols,
including cholesterol, campesterol, stigmasterol,
and sitosterol; and some mucilage (MeyerBuchtela, 1999; Wichtl and Bisset, 1994). The
three principle components of silymarin are the
flavanolignans silybin, silychristin, and silidianin
(Bruneton, 1995; Leung and Foster, 1996; Wichtl
and Bisset, 1994).
The Commission E reported that silymarin acts as
an antagonist in many experimental liver-damage
models: phalloidin and amanitin (deathcap
toxins), lanthanides, carbon tetrachloride,
galactosamine, thioacetamide, and the
hepatotoxic virus FV3 of cold-blooded
vertebrates.

000008

The therapeutic activity of silymarin is based on
two sites or mechanisms of action:
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(a) It alters the structure oftbe outer cell
membrane of the hepatocytes in such a way as to
prevent penetration of the liver toxin into the
interior of the cell.
(b) It stimulates the action of nucleolar
polymerase A, resulting in an increase in
ribosomal protein synthesis, and thus stimulates
the regenerative ability of the liver and the
formation of new hepatocytes.
Milk thistle extract provides hepatocellular
protection by stabilizing hepatic cell membranes
(McPartland, 1996). Other actions include
interruption of enterohepatic recirculation of
~toxins,-stimulation of protein synthesis and
regeneration of damaged hepatocytes, as well as
antioxidant activity (McPartland, 1996).
Recent research on silibinin and silichristin to
promote faster regeneration of diseased liver
-tissue has focused on the ability of silibinin to
stimulate the activity of the DNA-dependent
RNA-polymerase I, causing an increase in rRNA
synthesis and an accelerated formation of intact
ribosomes. This results in a general increase in
the rate of synthesis of all cellular proteins. In
vivo and in vitro molecular modeling experiments
indicate that silibinin may imitate a steroid
hormone by binding specifically to polymerase I,
thus stimulating enzyme activity (SonnenbichJer
etal., 1998).

Uses

The Commission E approved the internal use of
crude milk thistle fruit preparations for dyspeptic
complaints. Formulations* are approved for toxic
liver damage and for supportive treatment in
chronic inflammatory liver disease and hepatic
cirrhosis.
*[Ed. note: A "formulation" refers to
an extract standardized to at least 7080% silymarin, the collective name
for the three compounds listed in the
Description section.]
The German Standard License for milk thistle
seed tea infusion indicates its use for digestive

disorders, particularly for functional disturbances
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Contraindications

None known.

Side Effects

Crude preparation: None known.
Formulations: A mild laxative effect has been
observed in occasional instances.

Use During Pregnancy and Lactation

No restrictions known.

Interactions with Other Drugs

None known.

Dosage and Administration

Unless otherwise prescribed: 12-15 g per day of
powdered seed for making infusions and other
galenical formulations to be taken by mouth.
Formulations (e.g., dry extract noted below)
equivalent to 200-400 mg per day of silymarin,
calculated as silibinin.
For liver diseases:
Dry extract 40--70:1 (w/w), 70--80% silymarin:
Swallow one capsule containing 100--200 mg of
silymarin, twice daily in the morning and evening.
Swallow with sufficient amounts of fluid; or, take
one capsule containing approximately 140 mg of
silymarin, two to three times daily (Brown, 1996).
For digestive disorders:
Decoction: Place approximately 3.0 g seed in 150
ml cold water, bring to a boil and simmer for 20
to 30 minutes, three to four times daily (Wichtl
and Bisset, 1994).

00001.0

Infusion: Steep approximately 3.5 g seed in 150
ml boiled water for 10 to 15 minutes, three to four
times daily one half-hour before meals (Braun et
al., 1997; Meyer-Buchtela, 1999; Wichtl and
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Bisset, 1994).
[Note: Silymarin is poorly soluble in
water~ teas have been analyzed with
only about 10% of the originalleve1s
of silymarin from the fruits. Thus, for
hepatic benefits, the concentrated
extract is recommended (Foster and
Tyler, 1999).]

Tincture: 15-25 drops, four to five times daily
(Lust, 1974); 1-2 ml, three times daily
(Hoffmann, 1992).
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Note
This material was adapted from The Complete German Commission E
Monographs-Therapeutic Guide to Herbal Medicines. M. Blumenthal,
W.R. Busse, A. Goldberg, J. Gruenwald, T. Hall, C.W. Riggins, R.S.
Rister (eds.} S. Klein and R.S. Rister (trans.). 1998. Austin: American
Botanical Council; Boston: Integrative Medicine Communications.
1) The Overview section is new information.
2) Description, Chemistry and Pharmacology, Uses, Contraindications,
Side Effects, Interactions with other Drugs, and Dosage sections have
been drawn from the original work. Additional information has been
added in some or all of these sections, as noted with references.
'3} The dos~ for equi'lalent preparation~> (tea infu&ion, flui<lexttact,
and tincture} have been provided based on the following example:
Unless otherwise prescribed: 2 g per day of [powdered, crushed, cut or
whole] {plant part]
Infusion: 2 gin 150 ml of water
Fluidextract 1:1 (glml): 2 ml
Tincture 1:5 (glml): 10 ml
4) The References and Additional Resources sections are nfN.I sections.
Additional Resources are not cited in the monograph but are included
for research purposes.
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Excerpt from Herbal Medicine: Expanded Commission E Monographs
Copyright 0 2000 American Botanical Council
Published by Integrative Medicine Communications
Thi'i mat(ffial i5 not intenaed as a guide to self med\cation by
consumers. The lay reeder is advised to discuss the information
contained herein with a doctor, pharmacist, nurse or other authorized
health care practitioner. Neither the editors nor the publisher accepts
any responsibility for the accuracy of the information itself or the
consequences from the use or misuse ofthe Information contained
herein.
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Milk Thistle: Nature's Liver Protector

•

By Michael Castleman

Mainstream medicine has little to offer those with disease of the liver. "Most liver treatment," says herbal medicine
authority Varro Tyler, Ph.D., the Lily distinguished professor of pharmacognosy (natural product medicine) at Purdue
University, is simply supportive." Doctors keep patients comfortable and away from liver-damaging drugs, alcohol, and
viruses until the organ can heal itself (if it can).
However, liver healing could be significantly spurred by a remarkable herb that has been hiding in plain sight for almost
2,000 years. It's milk thistle (Silybum marianum). This common herb's value against liver disease has been demonstrated
in more than 100 rigorous scientific experiments. Unfortunately, the vast majority of these studies have been European,
mostly German, and few mainstream American physicians read German botanical medicine journals. As a result, they
are in the dark about milk thistle's astonishing liver-protective powers.

Mary's Milk
Milk thistle is native to the Kashmir region of India and Pakistan, but now grows throughout the temperate world. The
plant grows from five to ten feet tall, and has large prickly leaves and reddish purple flowers with sharp spines that
resemble artichokes. When de-spined, milk thistle leaves are edible. and some vegetable gardeners cultivate the plant as
a substitute for spinach. When broken or crushed. the stems and !eaves exude a milky white juice. hence this herbs's
name. Milk thistle's specific name, marian urn, comes from an ancient legend that its leaf veins turned white after being
touched by a drop of the Virgin Mary's breast milk.

•

Milk thistle has been used in traditional herbal medicine since the first century, when the Roman naturalist, Pliny the
Elder (AD. 23-79), wrote that the plant's milky juice was good for "carrying off bile." (Today "bile" denotes a product of
the gall bladder, part of the liver, which assists in the digestion offats. but in ancient times, bile was used more generally
to describe any internal fluid.) The noted 16th century British herbalist, John Gerard, was the first to recommend milk
thistle for liver problems, though his prescription was oblique. He acrually suggested the herb for "expelling
melancholy," which physicians at the time considered a liver ailment. Haifa century later, Britain's most famous
herbalist, Nicholas Culpepper, was the first to recommend milk thistle specifically for liver disorders. By the 19th
century, German physicians were using a tincture prepared from milk thistle seeds (actually the plants seed like fruits) to
treat jaundice and other liver diseases. America's 19th century eclectic physicians, who specialized in botanical
medicines, adopted the herb for liver ailments and for intestinal cleansing.
With the rise of the modem pharmaceutical industry, U.S. research of herbal medicines declined considerably.
Fortunately, this did not happen in Germany, where in 1949, scientists noticed that milk thistle seemed to protect animal
livers from poisoning with highly toxic carbon tetrachloride. In I 968, scientists isolated the three specific liver-protective
molecules in milk thistle- silibinin, silidianin, and silicristin -now known collectively as sil;marin [milk thistle extract].

Studies Galore
More than 100 studies have confirmed silymarin's [milk thistle extract] liver-protective value. Here is a brief overview of
what researches have discovered:

0000:16

•
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* Alcoholic Cirrhosis. A 1989 report in the Journal of Hepatology (study of the liver) described a study involving 170
people with advanced alcoholic cirrhosis, an often fatal condition, and the nation's II th leading cause of death, claiming
25,000 lives each year. The study participants were divided into two groups. One received 200 mg of milk thistle extract
( !40 mg ofsilymarin [milk thistle extract]) three times a day. the other received a medically inactive look-alike placebo.
Both groups were followed for four years. During that time. the death rate in the placebo group was about 60 percent, but
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among those taking silymarin [milk thistle extract], only 40 percent died, a highly statistically significant difference.
Other studies have shown that silymarin [milk thistle extract} provides similar benefits for people suffering from
cirrhosis.

•

* Death cap mushroom poisoning. The common wild mushroom, Amanita phalloides, is known as the "death cap" for a
good reason. It takes only a handful of this widely distributed fungus to kill an adult, less to kill a child. Standard
medical treatment- activated charcoal- is not particularly effective. Amanita mushroom ingestion proves fatal in about
half of the cases. Twenty years ago, pilot studies showed that silymarin [milk thistle extract] treatment substantially
reduced amanita-poisoning deaths in animals fed the mushroom. Subsequently, several human studies were launched. In
one German hospital-test, 60 consecutive people with amanita poisoning were given intravenous silymarin [milk thistle
extract]. None died. Other studies have produced results that are similar, though not as spectacular. (However, the
success of silymarin [milk thistle extract} in treating amanita poisoning should not encourage anyone to go mushroom
hunting without training in amanita avoidance. Unless your an experienced hunter, the only place to pick mushrooms is
at a produce market.)
* Hepatitis. Hepatitis means liver inflammation. It is not one disease, but several, most of which are caused by different
viruses that attack liver cells. The three most common forms are hepatitis A, B, and C. Hepatitis A is food borne.
Hepatitis B and C are blood borne and sexually transmitted. Mainstream medicine treats all forms of hepatitis with rest
and avoidance of alcohol and other drugs and toxins that tax the liver.
However, silymarin [milk thistle extract] is a more effective approach. In one study, 77 people with hepatitis were
divided into to groups, one treated with silymarin [milk thistle extract], the other with a placebo. Average recovery time
for the placebo-takers was 43 days, but those who took silymarin [milk thistle extract] recovered in an average ofjust 29
days.

•

* Gallstones. Up to I 0 percent of Americans are estimated to have gallstones, little pebbles that develop in the
gallbladder. Some cause no symptoms, but many cause abdominal pain, sometimes severe enough to require surgical
removal of the gallbladder. Most gallstones are formed from cholesterol, and then precipitates out as stones. A low-fat,
· low-cholesterol diet helps prevent gallstones. So does silymarin [milk thistle extract]. In one study, people with
gallstones were given 420 mg of silymarin [milk thistle extract] a day. Without diet changes, after several weeks, they
showed significant reductions in the cholesterol concentration of their bile, which minimized the risk of stone formation .
*Liver Function Tests. The liver metabolizes all drugs, and powerful medications often stress the liver, producing
abnormal liver function tests that sometimes require physicians to stop drug treatment people need. Silymarin [milk
thistle extract] helps normalize liver function, allowing those who must take liver-harming medications to do so with less
risk ofliver damage. In one study, 66 women taking anticonvulsant or psychiatric medications showed abnormal liverfunction tests. They began taking silymarin [milk thistle extract] in addition to their medication, and 52 of them showed
significant improvements in liver function.
*Occupational Toxic Chemical Exposure. Like drugs, toxic chemicals also stress the liver, causing liver-function tests
to register abnormal results. European studies show that silymarin [milk thistle extract] renormalizes liver-function tests
in workers who produce pesticides, and in those exposed to toxic heavy metals, for example, lead and cadmium.
*Psoriasis. A few European studies suggest that silymarin [milk thistle extract] may even help treat the scaly skin
patches of psoriasis.

How Silymarin [milk thistle extract] works
Silymarin [milk thistle extract] works in three ways. It strengthens the outer membranes of liver cells, preventing
penetration by liver-damaging substances. This accounts for its effectiveness against amanita mushroom poisoning. Both
silymarin [milk thistle extract} and the mushroom toxins bind to the same sites on liver cell membranes. As silymarin
[milk thistle extract] blood levels increase, the milk thistle extract occupies the cell-membrane receptor sites, displacing
the amanita toxins.
.:"':101")0,, j_l-1
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Silymarin [milk thistle extract] also protects liver cells because of its powerful antioxidant action. Antioxidants
neutralize cell damage caused by chemically unstable oxygen molecules formed by high-fat diets, smoking, and other
toxic substances. The best known antioxidants are Vitamin A (beta-carotene), Vitamin C, Vitamin E, and the mineral
selenium. However, in the liver, silymarin [milk thistle extract] is more than lO times as potent an antioxidant as
Vitamin E.
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Finally, silymarin [milk thistle extract] inhibits the action of the enzyme largely responsible for inflammation in
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hepatitis.
As far as scientists know, silymarin [milk thistle extract] does not interfere with the liver's metabolism of drugs, so it
does not interfere with the action of medications .

•

Preventive Medicine?
You don't have to munch amanita mushrooms to stress your liver. Every day we're exposed to pollutants, pesticides, food
additives, and other substances that the liver must detoxify. In addition, anyone who drinks alcohol or :.akes any
medication - either prescription or over-the-counter drugs - boosts the liver's workload, and damages some liver cells in
the process. Fortunately for all of us, the liver is quite large. Its the second largest organ, after the skin, so you can lose
millions of liver cells and still function normally. But why lose even a single liver cell if you don't have to?
Recently, Scandinavian researchers tested silymarin's [milk thistle extract] effect on livers that were stressed but not
seriously diseased. They selected 106 consecutive patients who had abnormal liver-function tests from alcohol use, but
who did not have cirrhosis. Half took silymarin [milk thistle extract]: the other half received a placebo. After four weeks,
the placebo group showed no change in liver-function, but the silymarin [milk thistle extract] group showed highly
significant improvement, in some cases, complete normalization of liver-function, despite their alcohol consumption.
Perhaps we all should take silymarin [milk thistle extract]. Robert McCaleb, president of the Herb Research Foundation
in Longmont, Co., does: "Ifl worked in an occupation [that stressed the liver], I would take milk thistle regularly, once
each wprkday morning. [but I don't, so] I take two tablets before working with paints or solvents, and I never take aspirin
acetaminophen (tylenol) without also taking milk thistle. Finally, I always take milk thistle along when traveling because
almost invariably I find myself at a cocktail party" (Sage Counsel).

•

Information printed here is for research and educational purposes only. Information printed does not constitute medical
advice and is not intended to prescribe treatment. No endorsement by any government or medical association is implied.
The author and publisher assume no responsibility for any decision made by the reader concerning any treatment. This

Article originally appeared in The Herb Quarterly as well as articles on Essiac™, the Hoxsey
Clinic, Cat's Claw bark and others. To subscribe call or write:
The Herb Quarterly
PO Box 689
San Anselmo CA 94979-0689
1-800-371-HERB (4372)
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These supplementary guidelines are intended to highlight certain aspects that have a bearing on the
manufacture of herbal medicinal products. Since medicinal plant materials are often obtained from
varied geographical and commercial sources it may not always be possible to ascertain the conditions
to which they may have been subjected. Criteria for their testing should take into consideration as
many factors as possible based on experience with the material obtained from the source in question.
The presence of a complexity of active substances is not uncommon in herbal medicinal products which
renders the quantitative estimation of individual active principles difficult. Testing criteria should then
be appropriately modified to accommodate special needs.
While the Genral Good Manufacturing Practices (GMP) Guideline 4th edition is applicable to the
manufacture of herbal medicinal products, the information provided here should facilitate compliance
with the GMP Division of the Food and Drug Regulations by manufacturers and importers ofherbal
medicinal products. Herbal medicinal products intended for parenteral use must be manufactured in
accordance with the requirements outlined under STERJLE PRODUCTS (C.02.029) ofthe general
guidelines on Good Manufacturing Practices.

GLOSSARY OF TERMS
The following additions to supplement the definitions provided under the Glossary ofTerms in the
general guidelines for Good Manufacturing Practices may be useful to manufacturers and importers of
herbal medicinal products. The definitions given below apply to the terms used in these guidelines.
They may have different meanings in other contexts:

•

• HERBAL MEDICINAL PRODUCT: A term generally applicable to the finished product and
pertains to a medicinal product containing plant materials and/or plant preparations as its active
ingredients.
• MARKERS: Generally employed to estimate the quantity of plant material or plant preparation
in the finished product when constituents with known therapeutic activity are either not found or
are uncertain. Markers are chemically defined constituents of a medicinal plant material utilised
for control purposes.
• MEDICINAL PLANT: A plant, either cultivated or growing wild, utilised for its medicinal
value.
• MEDICINAL PLANT MATERJAL: Either the whole plant or parts of medicinal plants in the
crude state.
• PLANT PREPARATIONS: Herbal ingredients present in a form other than the crude medicinal
plant material including powdered plant material, balsams, dried and fluid extracts, tinctures;
essential oils, fatty oils, gums and resins, expressed juices prepared from plant material, and
preparations obtained by fractionation, purification or concentration, without chemically defined
isolated constituents regardless of whether or not its therapeutically active constituents have
been identified.

PREMISES

•

1. Premises prevent the entry of insects,animals, fungus and extraneous terrestrial material. Suitable
measures are in place to prevent their migration within other areas of the building should they be
_introduced into the storage area with the plant material.
·
2. Medicinal plant materials are stored in separate areas that are well ventilated.
3. Facilities for exhaust, collection and disposal are provided in areas where dust, vapours or fumes are
normally generated.
r· _
\
4. Storage containers are placed in a manner that allow free circulation of air.
0~}v01.9
5. Where required, protection from light is provided and monitored.
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PERSONNEL
1. Individuals engaged in quality control are conversant with herbal terminology and have expertise in:

1.1 the identification of medicinal plant materials;
1.2 the recognition of possible adulterants, terrestrial contaminants, fungal and insect
infestations;
1.3 the determination of non-uniformity within and differences in quality between
consignments of medicinal plant materials.

2. Personnel working in storage areas are apprised of: and provided appropriate training in the handling
of, materials that are when exposed, highly active, allergenic or otherwise hazardous.
SANITATION
See general interpretation.

RAW MATERIAL TESTING
1. Specifications for medicinal plant materials include the following:
1.1 botanical identity, including genus, species and authority (e.g., Linnaeus);

•

1.2 detailed information on:
1.2.1 geographical source;
1.2.2 cultivation and collection techniques;
1.2.3 time ofharvest;
1.2.4 biological age (e.g., of bark)
1.2.5 nature and extent of artificial fertilisers, pesticides, herbicides,
insecticides and fumigants, etc., if used;
1.2.6 nature and extent of radioactive residues, if applicable
1.3 the specific part (e.g., leaf: root, flower, etc.) if only a part ofthe plant is utilised and
the general proportion of each if a mixture of parts is used;
1.4 when a dried plant is obtained from a supplier, system and conditions of drying are
specified;

1.5 morphological and microscopical descriptions;

000020

1.6 tests for identification including where appropriate, tests for known active ingredients
or markers;
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1. 7 assay, where appropriate, of constituents of known therapeutic activity or markers;
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1.8 test methods and acceptable limits for:
1.8.1 moisture;

1.8.2 potentially toxic elemental contaminants e.g. lead, mercury, arsenic,
etc.;
1.8.3 admixed foreign materials and adulterants;
1.8.4 fungal and/or microbial contamination;

1.8.5 mycotoxins;
2. Wherever appropriate, in addition to the above, specifications for plant preparations include the
following:

2.1 test for identification;
2.2 test method and acceptable limits for particle size distnbution for powdered plant
material.

•

Note: Where a plant preparation containing a mixture of powdered plant materials
are procured directly, evidence from the supplier to the effect that each plant
material in the composite has been individually tested, and where the preparation is
a liquid extract or tincture, the vehicle or solvent used and the conditions employed
in their preparation should be documented .

MANUFACTURING CONTROL
1. Master formulae include the following:
1.1 A statement of the principal equipment to be used, including those employed in
operations such as drying, comminution, size separation, extraction, concentration, etc.;
1.2 Detailed stepwise processing instructions including, where applicable;
1.2.1 checks on materials;
1.2.2 pretreatment such as drying, comminution, size separation, etc., for
medicinal plant materials;
1.2.3 sequence for adding materials;
1.2.4 duration of extraction, concentration, mixing, etc., and the physical state
ofthe preparation at the end of these processes.

-z. Processing of fresh starting materials from vegetable origin commence as soon as possible after

•

harvesting.

00002:1

2.1. Where processing cannot be initiated within few hours, harvesting is not undertaken
under damp weather conditions and adequate precautions are taken to ensure that plants
are not wet or are covered in dew when gathered.
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2.2. Where processing cannot be initiated prior to 8 hours after harvesting, starting
materials are stored Wider conditions that are appropriate for the conservation of the
medicinal plant, preferably refrigerated and used within 48 hours.
2.3. Organic or inorganic waste material are removed from the plant material during
harvesting.
2.4. If the starting material is a bark, intact piece(s) and if a root is used the whole plant or
a complete or partial aerial segment with root attached, should accompany the
consignment.

QUALITY CONTROL DEPARTMENT
See general interpretation.

-P-ACKAGING MATERIAL TESTING
See general interpretation.

FINISHED PRODUCT TESTING
1. Specifications are of pharmacopoeial or equivalent status and in compliance with the marketing
authorization.

•

2. In addition to the tests that are considered critical to the quality of the specific dosage form,
specifications normally include appropriate qualitative tests and
2.1 wherever feasible, tests for the quantitative determination of each active ingredient, or
a joint determination of several active ingredients;
2.2 where the therapeutic activity of constituents is known, test for its determination or
when this is not feasible specifications are based on the determination of markers;
2.3 tests for microbial content.

RECORDS
See general interpretation.

SAMPLES
See general interpretation. Samples of starting material and finished product are retained under
conditions that are appropriate for their conservation.

STABILITY

•

1. Data are available over the proposed shelf-life and under the labelled storage conditions.
2. Stability protocol incorporates all critical quality tests.

{";. 0 ...., !,"\
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2.1 In addition to the determination of the stability of constituents with known therapeutic
activity, to the extent feasible tests are designed to establish that other substances present
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are stable
2.2 where the detennination of stability of each active ingredient in a herbal medicinal
product containing several medicinal plant materials or plant preparations is difficult, the
stability of the product is determined by appropriate methods overall methods of assay and
physical or sensory tests or other appropriate tests.
2.3 levels of preservatives and stabilizers are monitored or when these are not present in
the formulation, alternative tests which provide an assurance that the product is self
preserving over its shelf-life.

Note: Certain aspects of the chart outlined in the general guidelines, particularly the
tests pertaining to physical characteristics may be useful in designing a stability
protocol. However, this chart is intended only as a guide and does not preclude the
inclusion of other tests which may be pertinent to the quality of the herbal medicinal
product under investigation.

GOOD MANUFACTURING PRACTICES
SUPPLEMENTARY GUIDELINES
FOR HOMEOPATHIC PREPARATIONS
FINAL VERSION

•

October 1996

PREFACE
These supplementary guidelines are intended to elaborate certain aspects that have relevance to the
manufacture of homeopathic preparations. Homeopathic preparations do not generally lend themselves
to the application of conventional analytical methodology. This necessitates the exercise of rigorous
vigilance during their manufacture in order to ensure absolute purity and reproducibility. Since in the
realm ofhomeopathic philosophy efficacy is intricately linked to the process of preparation thereby
making efficacy synonymous with quality, the importance of attention to detail in the execution and
documentation of every stage of manufacture cannot be overemphasized.
The information provided here when placed in context with the general guidelines for Good
Manufacturing Practices (GMP) should facilitate compliance with the GMP Division of the Food and
Drug Regulations by manufacturers and importers of homeopathic preparations. Homeopathic
preparations intended for parenteral use must be manufactured in accordance with the requirements
outlined under STERILE PRODUCTS (C.02.029) of the general guidelines for Good Manufacturing
Practices.

•

GLOSSARY OF TERMS

onG023

The following additions to supplement the definitions provided under the Glossary of Terms in the
general guidelines for Good Manufacturing Practices may be useful to manufacturers and importers of

homeopathic preparations. The definitions given below apply to the terms used in this supplementary
/
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Milk Thistle Extract
Analysis and Dosage

The liquid extract of Milk Thistle is made from isolated crushed
Milk Thistle seed husks and pure grain alcohol. The finished
extract contains approximately 1OOmg of Silymarin (the active
compound in Milk Thistle) per 5ml of 66% pure grain alcohol
solution. The extract is produced in accordance with the Good
manufacturing Practices of Herbal medicinal products.
The fmished Milk Thistle extract is mixed with a traditional style
Malt based beverage (2 row malt, nugget hops, munich malt,
carmel malt 6-90) in a finishing tank directly prior to bottling.
Each 355ml glass bottle serving will contain approximately 3.5 ml
of Milk Thistle Extract (70mg Silymarin) .

•

000024
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•

Summary
Milk Thistle has been proved in hisological
(biopsy), clinical and laboratory data to be safe
and non-toxic with no known drug interactions
and shows no indication of the ability to
overdose. Milk Thistle is accepted by the
scientific community as being beneficial to the
liver through a variety of pathways and is clearly
a positive factor in the human body .

•
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JHB Inc.

Justin Hill
26216 Alizia Cyn. Dr.
Calabasas, CA 91302
213-840-0432
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OFFICE OF
PREMARKET APPROVAL

December 14, 2000
This notification is offered to show exemption from the premarket approval
requirements of the Federal Food and Drug Administration for the use of 2.5ml of the
botanical extract Milk Thistle (Silybum marianum, 2.5ml extract = 50 mg silymarin) as
an ingredient per 355ml serving of a malt based beverage (beer), and prove its status as
"Generally Regarded As Safe" based on scientific procedures as determined by JHB

Inc.
Milk Thistle Extract Preparation
Brucia Plant Extracts, Inc., a leader in quality botanical preparations since 1975,
produce the Milk Thistle extract.
Personnel
1. All individuals engaged in quality control are conversant with herbal terminology
and have expertise in:
1.1 the identification of Milk Thistle
1.2 the recognition of possible adulterants, terrestrial contaminants, fungal and
insect infestations
1.3 the determination of non-uniformity within the differences in quality between
consignments of plant materials.
2. Personnel working in storage areas are apprised of, and provided appropriate
training in the handling of raw materials
Raw Material Testing
1. Specifications for medicinal plant materials include the following:
1.1 botanical identity, including genus, species and authority( e.g., Silybum
marianum);
1.2 detailed information on
1.2.1 geographical source;
1.2.2 cultivation and collection techniques;
~
1.2.3 time of harvest;
1. 2.4 biological age
1.2.5. nature and extent of artificial fertilizers, pesticides, herbicides,
insecticides and fumigants, etc., if used;
1.2.6 nature and extent of radioactive residues, if applicable

- 1-
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1.2. 7 where processing cannot be initiated prior to 8 hours after harvesting,
Milk Thistle seeds are stored under conditions that are appropriate for
conservation

Chemistry and Pharmacology
Milk Thistle seeds contain 1.5-3% flavoneligands, collectively referred to as silymarin
(Bruneton, 1995; Wichtl and Bisset, 1994); 20-30% fixed oil, of which approximately
60% is lenoleic acid, approximately 30% is oleic acid, and approximately 9% is
palmitic acid; 25-30% protein; 0.038% tocopherol; 0.63% sterols. Including
cholesterol, campesterol, stigmasterol, and sitosterol; and some mucilage (MeyerBuchtela, 1999; Wichtl and Bisset, 1994). The three principle components of silymarin
are the flavanoligans silybin, silychristin, and silidianin (Bruneton, 1995; Leung and
Foster, 1996; Wicht! and Bisset, 1994).
Liquid Extract
The Milk Thistle extract is produced using a Maceration/Percolation process with
certified organic isolated crushed Milk Thistle seed husks (seed freed from pappus),
pure grain alcohol, and purified water in accordance with the Good Manufacturing
Practices of Herbal medicinal products. The finished liquid Milk Thistle extract
consists of approximately 100 mg silymarin (as determined by USP spectrophotometric
assay method) per 5ml of 66% pure grain alcohol.
The liquid extract is stored in sterilized glass containers, in a cool, dark environment
appropriate for conservation.
'

Use of Liquid Milk Thistle Extract
The finished Milk Thistle extract is used as an ingredient in a traditional style malt
based beverage (2 row malt, nugget hops, munich malt, carmel malt 6-90). The Milk
Thistle extract is mixed with the brewed beverage in a fmishing tank directly prior to
bottling. Each 355ml glass bottle serving will contain approximately 2.5 ml of Milk
Thistle extract (50 mg silymarin). The Milk Thistle Extract is used as a flavor
enhancer, particularly as a bittering agent.

pvt{-

Overview
The milk thistle of commerce is a standardized preparation extracted from the fruits
(seeds) of Silybum marianum (L.) Gaertn., Asteraceae (syn. Carduus marianus L.), a
plant native to the Mediterranean. The leaves have been used since Greco-Roman times
as an herbal remedy for a variety of ailments, particularly liver problems. Eclectic
physicians in the United States in the latter nineteenth and early twentieth centuries

~
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acknowledged the clinical benefits of preparations from the milk thistle seeds
(technically the fruits) for "Congestion of the liver, spleen, and kidneys ... " (Felter and
Lloyd, 1983). It is widely used in German phytotherapy for "chronic hepatitis of all
types," and especially for fatty liver (cirrhosis) associated with alcoholics (Weiss,
1988).
Milk thistle is an example of a preparation that is required to be in the standardized,
concentrated form in order to fully convey the desired, in this case, hepatoprotectant,
effects. Milk thistle preparations are usually standardized to a concentration of 70 to
80% of three flavonolignans (silibinin, silychristin, and silydianin), collectively known
as silymarin. According to research conducted by the original manufacturer and
primary researcher of milk thistle extract, Madaus AG of Cologne, Germany, this level
of concentration of silymarin is required to survive degradation by gastric fluids and in
order to enter into the bloodstream via the intestinal wall. Silymarin is poorly absorbed
(20-50%) from the gastrointestinal tract; thus, the concentrated extract is recommended
(Foster and Tyler, 1999; Robbers and Tyler, 1999).
The original product in Germany contains 70 mg silymarin. The Commission E
approved uses and the subsequent use of milk thistle standardized extracts in the United
States are based on a significant amount of chemical, pharmacological, and clinical
research. There have been an estimated 120 clinical studies carried out on the
proprietary milk thistle preparation from Madaus, known in Germany as Legalon®. A
comprehensive and detailed review of the pharmacokinetics and clinical pharmacology
of Legalon® has been published in English by the manufacturer (Anon., 1989).

,p)
r
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Clinical studies suggest or confirm the efficacy of milk thistle extract for various
hepatic disorders, including hepatitis A, alcoholic cirrhosis, and exposure to hazardous
chemicals. Another relatively esoteric use is as a preventive and/or antidote to
poisoning by the deathcap mushroom, Amanita phalloides. A preparation of the
silibinin fraction is available in Germany as an intravenous (i. v.) drip for such acute
cases.

Y'

A primary use for silymarin is in the treatment of liver damage due to ingestion of
alcohol. An early double-blind study examined 66 patients, most with alcohol-induced
toxic liver disease (Fintelmann and Albert, 1980). The 31 patients who received 420
mg/day of Legalon® showed a significant influence on serum levels of glutamic- -'f
oxalacetic transaminase (GOT), glutamic-pyruvic transaminase (GPf), and Gamma-GT
over those 35 patients receiving placebo, with levels returning to normal more quickly
in the treated group than placebo. Another double-blind study with 36 patients suffering
from alcohol-induced liver disease found that pathological liver parameters (GOT,
GPT, Gamma-GT, and bilirubin) were significantly reduced in the patients receiving

-3-
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silymarin (Legalon®) after six months of treatment compared to the placebo group
(Feher et al., 1990). In another study, a randomized, controlled trial was performed to
determine the effect of silymarin in the treatment of patients with alcohol- and nonalcohol-induced cirrhosis (Ferenci et al., 1989). Of the 170 patients, 87 received 420
mg of silymarin daily, compared with 83 placebo patients. The mean observation
period was 41 months, with 10 dropouts in the placebo group and 14 in the treatment
group. The four-year survival rate was 58+/-9% in the silymarin-treated patients, and
39+/-9% in the placebo group (p=0.036). No adverse side effects of drug treatment
were observed.
In another double-blind, controlled study, the effects of silymarin on chemical,
functional, and morphological alterations of the liver were examined (Salmi and Sarna,
1982). The 106 patients with liver disease in the study were selected on the basis of
elevated serum transaminase levels. A total of 97 patients completed the four-week trial
(47 treated and 50 placebo). A dose of 420 mg a day of silymarin produced a
statistically significant greater decrease of GPT and GOT liver enzymes in the treated
group than in the control. Serum total and bilirubin decreased more in the treated than
in the control group, but the differences were not statistically significant.
Some forms of hepatitis have responded to silymarin treatment. A study reported on 67
subjects treated as outpatients for toxic metabolic liver damage, chronic hepatitis, and
bile duct inflammation (Poser, 1971). After three months of treatment (525 mg/day of
silymarin), chronic hepatitis was found to be significantly improved bioptically.
Conditions associated with bile duct inflammation also responded particularly well.
Another double-blind study looked at the effect of silymarin in the treatment of acute
viral hepatitis (Magliulo et al., 1978). A daily dose of 420 mg therapeutically
influenced the increased serum levels of bilirubin, GOT, and GPT characteristically
associated with acute viral hepatitis. After five days of treatment, the laboratory
parameters regressed more in the treated group than for the placebo group. After three
weeks, more patients in the treated group had attained normal values than in the
placebo group. A statistical analysis showed a difference between GOT and bilirubin
values in the silymarin and placebo groups, with a regression of GPT values in favor of
silymarin. A recent case report of chronic infection by hepatitis B virus and hepatitis C
virus demonstrated potential efficacy of treatment with milk thistle (10 g ground-up
seeds in oatmeal with standardized (70%) milk thistle extract capsules three times daily)
in combination with another herb known for its hepatoprotectant activity,
Phyllanthus amarus (200 mg, three times daily) (McPartland, 1996). $In a review of
important European clinical studies ranging from 1971 to 1988 (including those
summarized above), the authors found the data suggests the effectiveness of silymarin
not only in toxic and metabolic liver damage, but also in acute and chronic hepatitis
(Hikino and Kiso, 1988). Silymarin's ability to stabilize the cell membrane and
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stimulate protein synthesis, while accelerating the process of regeneration in damaged
liver tissue, was found to be important in its therapeutic efficacy.
The hepatoprotectant effect of milk thistle fractions (silymarin) is documented in other
studies: these compounds can produce both a protective and curative effect on liver
damage resulting from the highly toxic compounds phalloidin and alpha-amanitin (from
the deathcap mushroom, A. phalloides). A multicenter trial conducted from 1979 to
1982 involved 220 cases of Amanita poisoning treated in German, Swiss, and Austrian
hospitals (Hruby, 1984). Silibinin (administered i.v.) in supportive treatment was used.
The mortality rate was 12.8%, compared to a mortality rate of 22.4% in a study where
only 16 of the 205 patients were treated with 20 to 50 mg/kg/day of silibinin
(Floersheim et al., 1982). Hruby concluded that the use of silibinin in addition to
current· methods of treating Amanita poisoning could lower mortality rates below any
previously achieved.
A literature review noted that Legalon8 is the best-documented agent for the treatment
of toxic liver impairment (Morazzani and Bombardelli, 1995). These authors also
reviewed studies which suggest future use in dermatological and cosmetic products,
based on a number of activities including promoting healing at wound sites, improved
bum healing, and counteracting skin degeneration and aging via anti-inflammatory and
free radical scavenging mechanisms. A more recent review concluded that despite some
flaws in methodology of some of the clinical studies, Legalon® has not demonstrated
adverse side effects and it "may be effective in improving the clinical courses of both
acute and chronic viral, drug- and toxin-induced and alcoholic hepatitis" (Flora et al.,
1998).
Because the well-documented antioxidant activity of silymarin has been shown to
prevent lipoperoxidative hepatic damage by xenobiotic compounds (e.g., alcohol and
certain pharmaceutical drugs), researchers attempted to determine whether milk thistle
would be helpful for patients being administered psychotropic drugs. In a double blind,
placebo-controlled study, the efficacy of silymarin was evaluated in-patients receiving
psychotropic drugs as long-term therapy (Palasciano et al., 1994). Sixty women in the
psychiatric ward of an Italian hospital were selected for the trial, all having been treated
with either phenothiazines and/or butyrophenones for at least five years. They were
randomly divided into four groups, with the silymarin patients receiving 800 mg a day
for 90 days. Results showed that 800 mg/day of silymarin may be useful in the
treatment of some instances of lipoperoxidative hepatic damage, such as the damage
that may occur during long-term treatment with the psychotropic drugs.
The therapeutic activity of silymarin is based on two sites or mechanisms of action:
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(a) It alters the structure of the outer cell membrane of the hepatocytes in such a way as
to prevent penetration of the liver toxin into the interior of the cell. (b) It stimulates the
action of nucleolar polymerase A, resulting in an increase in ribosomal protein
synthesis, and thus stimulates the regenerative ability of the liver and the formation of
new hepatocytes.
Milk thistle extract provides hepatocellular protection by stabilizing hepatic cell
membranes (McPartland,1996). Other actions include interruption of enterohepatic
recirculation of toxins, stimulation of protein synthesis and regeneration of damaged
hepatocytes, as well as antioxidant activity (McPartland, 1996).

~
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Recent research on silibinin and silichristin to promote faster regeneration of diseased
liver tissue has focused on the ability of silibinin to stimulate the activity of the
DNA-dependent RNA-polymerase I, causing an increase in rRNA synthesis and an
accelerated formation of intact ribosomes. This results in a general increase in the rate
of synthesis of all cellular proteins. In vivo and in vitro molecular modeling
experiments indicate that silibinin may imitate a steroid hormone by binding specifically
to polymerase I, thus stimulating enzyme activity (Sonnenbichler et al., 1998).

f

i

Contraindications
None known.
Side Effects
None known.
Formulations: A mild laxative effect has been observed in occasional instances.
Interactions with Other Drugs
None known.
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Summary
Milk Thistle extract has become increasingly popular in the United States as a dietary
supplement. Based on the existing and increasing number of clinical studies indicating
its safety and suggesting efficacy, JHB Inc. recognizes 2.5 ml of Milk Thistle extract
(50 mg silymarin) per serving as GRAS and complimentary when added to a malt based
beverage.

a
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Mr. Justin Hill
JHB Inc.
262 16 Alizia Cyn. Drive
Calabasas, CA 91302

January 19,2001

Re: GRAS Notice (GRN) No. 000066

Dear Mr. Hill:
The Food andDrug Administration (FDA)has received the notice, dated December14,2000, that
you submitted on behalf of JHB Inc., in accordancethe
with
agency’s proposed regulation, proposed
21 CFR 170.36 (62 FR 18938; April 17, 1997; Substances Generally Recognized as Safe (GRAS)).
FDA received t h s notice on January 3,2001 and designatedit as GRN No. 000066.
The subjectof your noticeis milk thistle extract. The notice informsFDA of the view ofJHB Inc.,
as a flavor enhancer in a
that milk thistle extract is GRAS, through scientific procedures, for use
malt-based beverage notto exceed good manufacturing practices.
In accordance with proposed 2 1 CFR
170.36(f), a copy of the information in your notice
that
conforms to the information describedin proposed 21 CFR 170.36(c)(1) is available for public
review and copyingon the Officeof Premarket Approval’s homepageon the Internet (at
http://vm.cfsan.fda.gov/-lrd/foodadd.html).If you have any questions about your notice, contact
Dr.
Lawrence Linat 202-4 18-3103.
Sincerely yours,
Suzette Williams
Division of Product Policy,
HFS-205
Office of Premarket Approval
Center for Food Safety
and Applied Nutrition
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DEPARTMENT OF HEALTH & HUMAN SERVICES

•

Public Health Service
Food and Drug Administration

Memorandum
Date

From

Subject

To

Administrative File, GRN 000066

This memorandum summarizes the notice dated December 14, 2000 that Mr. Justin Hill of JHB Inc.
submitted in accordance with the agency's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938;
April 17, 1997; Substances Generally Recognized as Safe (GRAS)). The Office of Premarket Approval
(OPA) received the notice on January 3, 2001, and designated it as GRN 000066.
The subject of the notice is milk thistle extract. The notice informs FDA of the view of JHB Inc. that
milk thistle extract is GRAS, through scientific procedures, for use as a bittering agent in a malt-based
beverage, where a 355 milliliter glass bottle will contain approximately 2.5 milliliter of the extract.

I. Data and information that JHB presents in GRN 000066

•

A. Identity of Milk Thistle Extract
In GRN 000066, JHB describes milk thistle extract as a standardized extract containing 100 milligrams
silymarin (a collective name for the three flavonolignans; silybin, silychristin, and silidianin) per 5
milliliter of 66 percent ethanol (described as pure grain alcohol). The extract is not otherwise
characterized. JHB does not provide specifications to describe the food grade material.

B. Manufacturing of Milk Thistle Extract
In GRN 000066, JHB states that milk thistle extract is made from isolated crushed seed husks and pure
grain alcohol. No specific manufacturing conditions are provided other than saying that it is produced in
accordance with good manufacturing practices of herbal medicinal products. JHB indicates that milk
thistle extract will be obtained from Brucia Plant Extracts, Inc., a firm that has produced botanical
preparations since 1975.

C. Intended Conditions of Use and Use levels
In GRN 000063, JHB informs FDA that the intended use of milk thistle extract is as a bittering agent in a
malt-based beverage, where a 355 milliliter glass bottle will contain approximately 2.5 milliliter of the
extract. Thus, the 355 milliliter glass bottle will contain approximately 50 milligrams of silymarin.

D. Estimated Dietary Exposure
JHB gives no intake estimates for milk thistle extract.

-·

E. Safety Information on Milk Thistle Extract
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In GRN 000066, JHB presents a review article about milk thistle extract that was posted on the Internet
(i.e., www.onheatth.com). There is no indication that this review article has been published in a peerreviewed scientific journal. This article discusses several clinical studies focused on the efficacy (the
liver protective effect) of milk thistle extract. JHB relies solely on this article for the safety discussion on
the intended use of milk thistle extract.

II. Evaluation by the Office of Premarket Approval
The notice relies solely on clinical studies that focus on the efficacy of milk thistle as a drug to treat
patients with liver disease. These clinical studies differ from studies designed for food additives, which
are typically conducted to assess toxicity in experimental animals for the purpose of extrapolating the
resul.ts to the general population. Drugs are used by specific groups within the population for specific
periods of time under medical supervision, while foods (including drinks) may be consumed by all
without restriction or medical supervision. Further, the safety evaluation of a drug use considers both
benefits and risks to patients, while that of a food use considers only potential risks that might arise from
human consumption. Therefore, studies that only address the efficacy of milk thistle as a drug are
inadequate to evaluate its safety as a food ingredient.

•

The general absence of reports of adverse effects regarding the medicinal uses of milk thistle, as is
claimed in the notice, does not provide sufficient evidence to conclude that the use of milk thistle in food
is safe. One published article (Adverse Drug Reactions Advisory Committee, "An Adverse Reaction to
the Herbal Medication Milk Thistle," Medical Journal ofAustralia, 170, 218-219 (1999)) reports a 57year-old woman with a two-month history of intermittent episodes of sweating, nausea, colicky
abdominal pain, fluid diarrhea, vomiting, weakness and collapse, associated with the use of milk thistle
capsules. Allergic reactions associated with use of milk thistle are also reported in the literature. A recent
article (Barnes et al., "Different Standards for Reporting ADRs to Herbal Remedies and Conventional
OTC Medicines," British Journal of Clinical Pharmacology, 45, 496-500 (1998)) indicates that adverse
drug reactions to herbal medicines are more likely to be under-reported than those to conventional overthe-counter medicines.
As described in the notice, a bottle of beer (355 ml) with 2.5 ml of milk thistle extract would have 50 mg
of silymarin, a substance known to produce effects in the liver. Given this exposure, we would expect the
notice to include the results of extensive tests in animals to support safety, e.g., genotoxicity studies,
chronic feeding studies in more than one species oflaboratory animal, etc., in addition to a discussion of
the data and information available in humans. The notice should also address the absorption, metabolism,
distribution, and elimination of milk thistle and its potential to interfere with human metabolism as part of
an overall safety assessment strategy. As appropriate, the results of such animal tests could be used to
establish a No-Observed-Effect-Level (NOEL) in order to determine the acceptable daily intake (ADI), or
level of consumption of milk thistle extract that would be safe for the general population. The notice
neither provides information about a NOEL established in any oral toxicological study nor provides
reference to an ADI that has been established through such a study.

III. Conclusions

•

We have evaluated the information in GRAS Notice No. GRN 000066. In light of the issues described
above, the notice does not provide a sufficient basis for a determination that milk thistle extract is safe
under the proposed conditions of use .
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The references used to compile the monograph on MILK THISTLE f ruit, seed were :
2

•

•

Blumenthal M, et at. ed. The Complete German Commission E Monographs:
Therapeutic GUide to Herbal Medicines. Trans. S. Klein . Boston, MA: American
Botanical Council, 1998.
The Review of Natural Products by Facts and Comparisons . St. Louls, MO :
6
Wolters Kluwer Co., 1999.
7
Schulz v, Hansel R, Tyler VE. Rational Phytotherapy: A Physician's Guide to
Herbal Medicine. Trans. Terry C. Telger. 3rd ed . Berlin, Germany: Springer,
1998.
8
Wlchtl MW. Herbal Drugs and Phytopharmaceutfcals. Ed. N.M. Bisset.
Stuttgart: Medpharm GmbH Scientific Publishers, 1994.
11
Leung AY, FosterS. Encyclopedia of Common Natural Ingredients Used In
Food, Drugs and Cosmetics. 2nd ed. New York, NY: John Wiley & Sons, 1996.
12
McGuffin M, et al., ed. American Herbal Products Association's Botanical
Safety Handbook. Boca Raton, FL: CRC Press, 1997.
18
Gruenwald J, et. at. PDR for Herbal Medicines. 1st ed. Montvale, NJ: Medical
Economics Company, Inc., 1998.
19
Brinker F. Herb Contralndicatlons and Drug Interactions. 2nd ed. Sandy, OR:
Eclectic Medical Publications, 1998.
5 12 Robbers JE, Tyler VE. Tyler's Herbs of Choice: ihe Therapeutic Use of
Phytomedidnals. New Vorl<: The Haworth Herbal Press, 1999.
515 FosterS, Tyler VE . Tyler's Honest Herbal, fourth ed., Binghamton, NY:
Haworth Herbal Press, 1999.
795 FosterS. Milk Thistle, Sllybum marianum, Botanical Series No. 305. Austin,
TX: American Botanical Council, 1996.
2613 Feher J, et al. [Liver-protective action of silymarln therapy in chronic alcoholic
liver diseases]. Orv Hetil, 1989; 130:2723-727.
2614 Szilard S, Szentgyorgyl 0, Dem eter I. "Protective effect of Legalon rn workers
exposed to organic solvents." Acta Med Hung, 1988; 45 : 249-56.
261 5 Hruby K, et al. "Chemotherapy of Amanita phalloides poisoning with
intravenous silibinin. " Hum Toxlcol , 1983; 2 : 183- 95.
26 16 Ferenci P, et at. "Randomized controlled trial of sllymarin treatment in
patients with cirrhosis of the liver." J Hepatol, 1989; 9: 105-13.
2617 Velussl M, et al. 0 Long -term (12 months) treatment with an anti-oxidant drug
(sllymarin) is effective on hyperinsulinemia, exogenous insulin need and
malondlaldehyde levels in cirrhotic diabetic patients." J Hepatol, 1997; 26:
871-79.
2618 Salmi HA, Sarna s. "Effect of silymarln on chemical, functional, and
morpholog ical alterations of the liver. A double- blind controlled study." Scand
J Gastroenterol, 1982; 17: 517-21.
3 525 An adverse reaction to the herbal medication milk thistle (Sllybum
marlanum ) . Adverse Drug Reactions Advisory Committee. Med J Aust
1999; 170:218- 19.
6450 Budzinski JW, Foster BC, Vandenhoek S, et al. An In vitro evaluation of
human cytochrome P450 3A4 inhibition by selected commercial herbal
extracts and tinctures. Phytomedicine 2000;7 : 273 -82.
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The references used to compile the monograph on MILK THISTLE above ground
parts were :
2

Blumenthal M, et al. ed. The Complete German Commission E Monographs:
Therapeutic Guide to Herbal Medicines. Trans. S. Klein. Boston, MA: American
Botanical Council, 1998.
6
The Review of Natural Products by Facts and Compa risons. St. Louis, MO:
Wolters Kluwer Co., 1999.
11
Leung AY, FosterS. Encyclopedia of Common Natural Ingredients Used in
Food, Drugs and Cosmetics. 2nd ed. New York, NY: John Wiley & Sons, 1996.
18
Gruenwald J, et. al. PDR for Herbal Medicines. 1st ed. Montvale, NJ: Medical
Economics Company, Inc., 1998.
6180 Eagon PK, Elm MS, Hunter OS, et al. Medicinal herbs: modulation of estrogen
action. Era of Hope Meeting for the Department of Defense Breast Cancer
Research Program, Atlanta, Georgia June 8-11 , 2000.
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MILK THISTLE fruit, seed
Also Known As Cardui mariae fructus, Holy Thistle, Lady's Thistle, Marian
Thistle, Mary Thistle, Our Lady's Thistle, St. Mary Thistle,
Silybum, Silymarin.
CAUTION: See separate listings for Milk Thistle above
ground parts and Blessed Thistle.

•

Scientific
Names

Silybum marianum, synonym Carduus marainum.
Family: Asteraceae or Compositae.

People Use
This For

Orally, the fruit and seed of milk thistle are used for
dyspeptic complaints (2), as a liver protectant (6,2613),
treating toxic liver damage caused by chemicals {6,2614 },
Amanita mushroom poisoning (6,2615), supportive therapy
for chronic inflammatory liver disease and hepatic cirrhosis
(2, 2616), chronic hepatitis (795), loss of appetite, liver and
gallbladder complaints, and diseases of the spleen (8,18).
Intravenously, the seed and fruit are used as a supportive
treatment for Amanita phalloides mushroom poisoning
(795).
Historically, the fruit and seed are roasted for use as a
coffee substitute (11).

Safety

POSSIBLY SAFE ••. when used appropriately {2,12,512,795).
PREGNANCY AND LACTACTION: Insufficient reliable
information available; avoid using.

Effectiveness

POSSIBLY EFFECTIVE ... when used orally for dyspeptic
complaints (2), treating toxic liver damage, supportive
treatment of chronic inflammatory liver disease and hepatic
cirrhosis (2), alcoholic liver disease {6,795,2618), druginduced liver disease, bile duct inflammation, and chronic
hepatitis (6,795) •. .. when used intravenously (IV) as
supportive treatment for liver damage due to Amanita
phalloides mushroom poisoning (6,7,795). Clinical studies of
milk thistle's effectiveness have used formulations
standardized to 70°/o silymarin and used an average dose of
200-400 mg daily.
There is insufficient reliable information available about the
effectiveness of milk thistle f r uit and seed for their other
uses.

Mechanism
of Action

The milk thistle fruit is also referred to as the seed.
Silymarin, a milk thistle fruit and seed extract complex,
consists of four flavanollgnans, silibinin (silybin),
isosilybinin, silichristin (silychristin), and silidianin. These
exhibit liver-protective and antioxidant effects (6}. The
therapeutic activity of silymarin is based on two
mechanisms of action. The first is an alteration of the outer
hepatocyte cell membrane that prevents toxin penetration,
and the second involves the stimulation of nucleolar
000059
polymerase A resulting in increased ribosomal protein
synthesis, which can stimulate liver regeneration and the
formation of new hepatocytes (2). Silymarin undergoes
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liver cells {6). In vitro, Silymarin inhibits liver damage from
chemicals, drugs, alcohol, viruses, and the Amanita
phalloides mushroom toxin (6,795). Silymarin can have
benefits in alcohol-induced liver disease and in acute viral
and chronic hepatitis (6(795). Silymarin decreases insulin
resistance in people with alcoholic cirrhosis (2617}.
Intravenous silibinin greatly Improves human survival in
cases of Amanita phalloldes mushroom poisoning (6,7,795).

•

Adverse
Reactions

The fruit and seed of milk thistle taken orally can cause an
occasional laxative effect (2,795). There is one reported
case of a woman who experienced intermittent episodes of
sweating, nausea, abdominal pain, vomiting, diarrhea,
weakness and collapse, requiring hospitalization (3525).
Mild allergic reactions can occur with milk thistle use (6). It
can cause an allergic reaction in individuals sensitive to the
Asteraceae/Compositae family. Members of this family
ioclude ragweed, chrysanthemums, marigolds, daisies, and
many other herbs.

Interactions
with Herbs 8t
Supplements

Insufficient reliable information available.

Interactions
with Drugs

ASPIRIN: Theoretically, altered aspirin metabolism in
individuals with liver cirrhosis might be improved with
concomitant use of milk thistle (19).
HEPATOTOXIC DRUGS: Silymarin can help prevent liver
damage caused by drugs, including butyrophenones,
phenothiazines, phenytoin, acetaminophen, alcohol, and
halothane (19).
CISPLATIN: Theoretically, concomitant administration of the
constituent, silibinin, might help prevent kidney damage
(19).
OTHER DRUGS: There's preliminary evidence that milk
thistle fruit and seed can inhibit the cytochrome P450
(CYP450) 3A4 enzyme (6450). Theoretically, milk thistle
fruit and seed might increase levels of drugs metabolized by
CYP450 3A4. However, so far, this interaction has not been
reported in humans. Some drugs metabolized by CYP450
3A4 include lovastatin (Mevacor), ketoconazole (Nizoral),
itraconazole {Sporanox), fexofenadine (Allegra), triazolam
(Halcion), and numerous others. Use milk thistle fruit and
seed cautiously or avoid in patients taking these drugs.

Interactions
with Foods

No interactions are known to occur, and there is no known
reason to expect a clinically significant interaction with milk
thistle fruit and seed.

•

Interactions
LIVER ENZYMES: Silymarin decreases elevated serum
with Lab Tests t r ansaminase levels and test results (2618).
Interactions
with Diseases
or Conditions

•

CROSS-ALLERGENICITV: Can cause an allergic reaction In
individuals sensitive to the Asteraceae/Compositae family.
Members of this family Include ragweed, chrysanthemums,
marigolds, daisies, and many other herbs.
000060

Dosage and
ORAL: Clinical studies of milk thistle•s effectiveness have
Administration used the standardized 70°/o sllymarin extract at a daily dose
of 200-400 mg calculated as silibinin (2,7,8). Alternatively,
the typical dose is 12-15 grams of the dried fruit or seed per
day (8). Some people make a milk thistle tea, but the active
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ingredients are not very soluble in water (8,515).
INTRAVENOUS: For Amanita phalloides mushroom
poisoning, the common dose is 20-50 mg/kg over 24 hours,
divided into four infusions, each administered over a two
hour period. This is usually started within 48 hours after
mushroom ingestion (6,7). Intravenous silibinin is
unavailable in the us.

Comments

Home

1About t he

The broken leaves of the milk thistle plant exude of milky
sap, and the plant was once grown in Europe as a vegetable
for salads and as a substitute for spinach (6). Avoid
confusion of the seed and fruit with blessed thistle (Cnicus
benedictus) or the other parts of milk thistle.
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MILK THISTLE above ground parts
Also Known As Cardui mariae herba, Holy Thistle, Lady's Thistle, Marian
Thistle, Mary Thistle, St. Mary Thistle, Silymarin.
CAUTION: See separate listings for Milk Thistle seed and
Blessed Thistle.
Scientific
Names

Silybum marianum, synonym Carduus marainum.
Family: Asteraceae or Compositae.

People Use
This For

Orally, the above ground parts of the milk thistle plant are
used for maintaining health, stimulating and treating
dysfunction of the gallbladder and liver, and for treating
jaundice, pleurisy, and diseases of the spleen (2).
Historically, the parts have been used for treating malaria,
uterine complaints, and stimulating menstrual flow (18).
for food use, the plant is grown in Europe as a vegetable for
salads and as a substitute for spinach {6).

Safety

LIKELY SAFE ••• when consumed in amounts commonly found
in food (11).
There is insufficient reliable information available about the
oral medicinal use of the milk thistle above ground parts.
PREGNANCY AND LACTATION: Insufficient reliable
information available; avoid using.

Effectiveness

There is insufficient reliable information available about the
effectiveness of the above ground parts of the milk thistle
plant (2).

Mechanism
of Action

A milk thistle plant extract enhances estradiol binding to
estrogen receptors, induces transcription activity in
estrogen-responsive cells, and enhances estradiol-induced
transcription activity in estrogen-responsive celts (6180).

Adverse
Reactions

Milk thistle can cause an allergic reaction in individuals
sensitive to the Asteraceae/Compositae family. Members of
this family include ragweed, chrysanthemums, marigolds,
daisies, and many other herbs.

Interactions
with Herbs 8t
Supplements

Insufficient reliable information available.

Interactions
with Drugs

No interactions are known to occur, and there is no known
reason to expect a cl inically significant interaction with milk
thistle above ground parts.

Interactions
with Foods

No interactions are known to occur, and there is no known
reason to expect a clinically significant interaction with milk
thistle above ground parts.
000062

•

•

Interactions
No interactions are known to occur, and there is no known
with Lab Tests reason to expect a clinically significant interaction with milk
thistle above ground parts.
Interactions

CROSS-ALLERGENICITY: Can cause an allergic reaction in

with Diseases

individuals sensitive to the Asteraceae/Compositae family.
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Members of thi s family i nclude ragweed, chrysanthemums,
marigolds, daisies, and many other herbs.
HORMONE SENSITIVE CANCERS/CONDITIONS: Because milk
thistle might have estrogenic effects (6180), women with
hormone sensitive conditions should avoid milk thistle.
Some of these condition's include breast, uterine, and
ovarian cancer, and endometriosis and uterine fibroids.

Dosage and
ORAL: The typical dose of milk thistle is one cup of the tea
Administration two to three times daily {18}. The tea is prepared by
steeping 1/2 teaspoon of the above ground parts In 150 mL
boiling water for 5-10 minutes and then straining.
Comments

The broken leaves of the milk th istle plant exude a milky
sap. Avoid confusion with milk thistle seed. There is limited
information available about the above ground parts of the
milk thistle plant.
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An adverse reaction to the herbal medication milk thistle
(Silybum msrlsnum)

T

here is widespread use of herbal and other complementary medicines in Auaualia.J Many people believe
that these products ue "'nawral" and therefore ~
from s tde effectS, but this ia not oec:eaaarily the c~. Various advent' reactions can occur. 3 A recent publication b.aa
suagesred that adverse drug reactions to herbal remedies are
even more undeN·eponed than those tD conventional overthe-counter (OTC) medicines., The Adverse Drug Reactions Advisory Committee (ADRAC) receives and analyses
reportS of adverse dn.lg reactions to complementary medicines as well as to presaibed and OTC ~tions, and has
pubtisb.ed reports on adverse reactions to royal ielly, chaparral and Kombucba cea.+T

Case
A report of a severe reaction in association with milk dustlc:
has recently been n=ceivcd. A 57-yeat-old woman pnsented
with a two-moruh history of intcrmittmt episode$ of sweating, nausea, colicky abdominal pain, fluid diarrhoea, vomitina, weak:ness aod c:ollaptc. The episodes could last up to
24 boun, but she felt completely well between anacla!. The
episa<Us were not related to food or to any o bvious activlty.
She had been
etbinyloestndiot and amitriptyline.
The patient had oo abnormalities on aamination, with 1
regular pulse rate of 80 beau/minule and only 1 6 mmHg
posnu-al drop in blood pzesaurc. Neumlotpcal examination
was normal. Differential diagnose:~ considered were
phaeochromocytoQJ.a, carcinoid ayndrome and thyrotoxicoSIS. She w~s admitted to hospital fo-e investigation one day
after an anack. Invesaptioa.a revealed an m.irial minor elevation of urea and haemoglobin level~ and raised white cell
count, which were believed to be: due to dehydrauoo and
reverted to normal without tbenpy. All other tests, including thyroid function, blood glucose level, unnary free c:at.echol level and S-bydroxyindolacetic acid levels, were
normal and her erythrocyte sedimentation rate was 1~
mrn/hour.
She was then questioned further abouc any changes to her
rouri.ne in the previous two months. She admitted that she
had started taking Microgenics Herbals M ilk Thistle Vegic:aps (Aust L 56929; Optimum HeaJthcare Pty Ltd) for
headaches and liver cleansing exactly two months previously.
On the day before admission to ho3pjral she had taken a capsule a few hours before the onset of symptom$. On reflection,
~be thought r.bat all the attac:k.c; had C><XUm:d after taldn.g the
capsules. She ceased taking milk tb.istle and ba.d no furtke.r
symptoms. A few weeks later she too.k another capsule and
experienced a 9iolent reaction similar to t.he one causing
hospital admission.

tiki.na

I

218

Comment
Mille Thistle Vqpa~ps contain Silybum maricmum (commonly
known as tnilk thistle), a plant wbieh is native to southern
Europe, soudlern R.u~sia, Asia Minor and North Africa. lf
now groWl naturally io Australia, but the dntg is largely
obtained from cultivated plo.nts. The a~ consdruents of
Silybum mona"""' fruit include a group of tlavonoligoaos
known collc:aively as SJ1ymarin..• Silymario consists of four
isomers, With silybin accounting for 50% of the tot111. These
~ubatances have been studied both mtJitf'O and in oivo o.nd
fouod to have antioxidant propel'tic. and to protect againSt
light-indue~ skin cancer. Q, lo They arc also hepatoprot«tive
in rodents. In humans, silymarin bas been used to protect
~st poisoning with the toxic mwb.room ilmam'uz phalwiMs, and as both prophylaxis and tmibDCDt for liver disease.1 1 Silymarln llas bec:o studied in a number of
prospective clinical aiaJs.ll.u lta c;ffiQcy in liver disease ia still
/
debated, but a rc:c:ent overview indicated that no serious side V
e:tiects have been reponed. 1t
The pRSent case report describes a SC\'fl'e and time-asso- ../'
dated ~coon to milk thistle capsules confirmed on rechalle:nge. It is, however, quite possible th.a t the problem was
caused not by silybin, but by so me other sub$tanc:e contain«!
io the capsul~. Drtw and Myen point out a number of ways
in which medications can cause prob!CDU because of estrinsic effecu umdated to the intended active ingredient.2 The1le
idiosyocntic reactions are just as likely co occuc with com.plementary medicines as with more oonvention.al medica·
tions. ADRAC bas received only twu previous reporu in
association with millt thistle. In one, an 83-year-old man was
found to be thrombocytopenic. The relation with taking milk
thistle was uncertain. l.n the other report, a woman devcl~
oped abdominal pains, nausea, listlessness and insomnia
ati:er takina m.iUt thistle.
The important message for health professional& is to tU.e
a full drug bistory from paoents, particularly wb.en unu<>ual
symptom.'! occur. It is necessary to ask directly about herbal
and alternative sub&tances as weU u pRscribed and OTC
medications. If there is any suspicion that an adverse drug
reaction has occurred it should be reported tO ADRAC on
a ''blue card", where it will be reviewed by the C ommittee,
eollated and compared with other reactions related to complementary medicines.
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Choices for the dying
o,.m. -n: a bollltic guide for

Joint review

the dyinar and their
carers. Richard Reocb. Rydalmere: Hodder & Stou&hton

RheumatoiO(IY hl.cb1llhta 1997, Paul Emery (editot) .
OUord: Health Press l998 (88pp., US$19.95). lSBN:

1997 (191 pp., $29.9.5).1SBN: 0 7336 0.345 9.
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C

ifferent explanatory modds of illness are adopted

by varied cultures. Some of these have given rise to
complementary therapies used in our com.mUDity, particularly at times of stress. Dying fJJiiJ describes a variecy
of complementary therapies whiQ may be of ~ncfit to

the dying and their caren. Drawizlg frequently on Bud-

dhist, shiatsu, Tibetan and Chinese chi ktmg ttadition&,
it is simply written for the lay public, with illu9trations
on each page. It would be easily read by the very ill. Its
death talk is direct, reassuring and normalising of the
dying process and i.6 likely to promote an adapti\'e adjustment for those strUggling to accept their predicament.
The stn:.ngth of the book lies in im use of existential
and spiritual approaches to aid the dying. Its weakness
is its failure to integrate any of the principles and treatments of Western medical culture ln.to its recommendations. In the Iauer sense, it is not ttUly holistic. It
narrowly describes doctors as obliied to treat, cure and
prolong life.
While offering a comprehensive range of complementary therapies, it omits effective and evidc.nce-based
approaches to symptom relief. For example, many
patients wiJl need more than ollve, gentian or gorse to
relieve their deprenion. If followed literally, some of the
advice could be dangerous. However, 1f the wise reader
smiled at aromathc:rapy approaches, such as a bach of
ginger- or rosc:mary to relieve constipation, then the overan approach that the book adopts to deal with death
anxiety would be beneficial.
When praccirionecs are asked ro n:commend a book
on complementary therapies, they can be reassured that
this book does not include outrageous practices and will
help to promote courage, dignity and a calm inner peace
in those confronting their own or a loved one's death.
David W Kissane
Director. Umv~rS1ty ot Metbourne CentJe for Palliative Cate
Kow. VIC

onfrontcd and often confounded by the plethora of
new research publications, physicians and general
practitioners wiU find this publication a useful means of
remaini.o,g cognizant of important current laboratory
and clinical research in rheumatology. The decision
made by the editor, Professor Paul Emery, an eminent
UK rheumatologist, to address specific rugbligbtt
rather than attempt a comprdlensive summary of 1997
rheumatic disease rcseatdl bas resulted in a slim, afford·
able volume of 88 pages which succinctly summarises
key areas and can be comfortably scrutinised in 6Q-90
minutes. The book is " reader friendly'', with colourcoded headings and chapters. Boxed summaries of topic
highlights in each chapter cleverly link what would oth·
erwise be a collection of independent, sometimes unrelated, topics.
The 11 chapters are written by practitioners wbo have
contributed to the specific area of research under discussion and, not unexpectedly, there is an emphasis on
rheumatoid arthritis that reflects the main research
interest of the editor. Topics range from the cellular
conundrum that dominates " the pathogenesis of
rheumatoid arthritis" to the more clinical and topical
issues regarding the use of combination therapy and
mmocycline m rheumatoid anhritis.
As promised on the front cover, this book provides
"fast facts"', and I felt that editorial input in the form of
additional chapter comments would hl!vt: added further1
possibly provocative, interest. Professor Emery proposes
further annual reviews, and I would like to 11ee t_opics
relating to pathogenesis and management: of bone loss
in rheumatic disease and chondtoprotection in the 1998
issue. However, the main chaUenge for the editor will be
to maintain the standard of contributions provided in
this issue.
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Different standards for reporting.ADRs to herbat remedies and conventional
OTC medicines: face-to-face int et:vi'eWs with 51 5 users of herbal remedie s

MartinfW111oughb~ & Ed.zard\E~st 1
(Dc-pnrrmtfll of Compltmrtll4ry M.-tlinrtr, POSIJl'Adualt Mrdotal School. Umvmory of Ext~ 2 5 Victona p,,/t Road, Exttu cX2 4NT
joannelBar nes, 1 Simon Y.fMIIIs, Nell c .{Abbot,1
"Cen~ for CompU:met~tary

Htallh Studies, A1nory Bui/d111,~, Linolltl'siry '!.(&rtu, E:u1rr F.X4 4R]. UK

rcd

dlltl

Aims To dcrcnmne whether adverse drug n:act;tons (ADR.s)

tO herbal n:mcdies
would bt: reported differently from similar ADR~ to conventional over-the-counrer
(OTC) medicines by herbal-remedy users.
Mtthod.s F~cc-"to-face incerv1ews (using a struccurcd qucsuoonaire) with 515 u~en
of herbal remed1c~ were conduct<:d in s1x pharmacy stores and six healthfood stores
in the UK.. The questionnaire focused on the hkely course of action taken by
herbal-remedy users after experiencing an ADR assocu~ted with a conventional
OTC medicine and a herbal remedy.
ResultJ Followmg a 'serious' suspected ADR., !56 respondents (30.3%) would
con~u!r theu GP irrcspecnve of whether the AD~ was associated wit.h the: use of a
herbaJ remedy or a conventional OTC medicme, whereas 221 respondents (42.9%)
would not consult thcit CP for a scnou& ADR. associated with either type of
prcparaooo. One hundred and thuty-four respondents (26.0%) would consult their
GP for a ~crious ADR to a cunveocional OTC med1cinc, but no t for a sunibr ADR
to ~ herbal remedy, where:~s four respondents (0.8%) would consult their GP for a
serious AJ)R. to a herbal remedy, but not for a 51m1lar ADR to a conventional
OTC rncmcme. S1m1lar differences were found in amtudcs toward~ rc:porong 'mtnor'
suspctted ADRs.
ConclwsioltJ Consumers of herbal remedies would act differently with regard to
repomng an ADR (serious or mJDor) to thdr GP depending on whether it was
auooated with a herbal remedy or a convc:nuonal OTC medicine. This has
implicatiOns for herbal pharmacovigjlance, particularly given the increasing use of ·
OTC herbal remedies. The findmg that a high proportion of respondents would
not consult rhdr GP or pharmaciSt followmg ADRs to convenoonal OTC medtemes
is ;~lso of concern.

Keywords: herbaJ med!cmcs, drug$, nonprcscnpuon. drug momconng. adve~e drug
reaetion repomng sysrcms. ~lrernanve med•CIPe

Introduction

ln the UK, herbal remedies (or 'phytomedicint:s') are
be1ng used by the general public on a sclfselection bas1s co replace or complemenc conventional
med!cmes I\ J. The u.~e of herbal remed1es 1s widespread
across Europe-in 1991 , the total over-tbe-~;ounter (OTC)
market for herbal rcmecUes Wa$ £ 1,45 b1Uion 121. Another
source esomarcd that, m 1992. the herbal markec of chc
European Community was wo~h US$2.4 b1llion [3J. More
recently, the market for licensed herbal medicmcs m the UK
was esnmatcd to be worth £38 million to 19'Y6, representing
over half of the tot4.1 market for complement.lry ccmcd1t:S 14) .
One of the reasons for the popularity of herbal remedies
t\ the belief among many use~ and suppbers of herbal
n:medies that these preparations m:~ natura] and therefore.
increa~lngiy

CDm:s)lOtldenet: joanoe lbme_., 00f>&r11nen~ ol Complomtotvy Medlclnc.
Postvadtnw Medial Scl>ool. Uoivtnq of En1.4r. 2S V.C'f,On• l'arit R~d. En\ar
EXL~NT.
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's~fe' l tj. This, however, 1s a nusconcepoon-hcrb:!l
remedlcs can produ,c- adverse drug rc~ctions (ADR.s) [5, 6J,
some of which can be senous and c:;ven tat4ll7, !!]. However.
because users believe rhac such remedies <&TI! 'safe', mdiVlduals
experiencing ..o\DR.s YmY not associate these Wlth their we
of herbal remcdk'S !71. t\ fimhcr tomplicanon is that, m the
UK, the majomy of herbal remedtcs arc: self-prescnbed [!}.'
and many ondividuals may be reluctant co teU cheir gencT31
practitioner (GP) that chcy are U$1nS them 17]. Even if
ADR~ are reported by pauents, thc1r GPs may not be full~
bnefed about the use and effects (;~dverse or otherWise) of
herbal remedi~.
The Europe~n Umon (EU) bas comm1moned re:;ear<.h
1nto chis problem through ns BIOMED (Biomedical
Health Research) progr.ullme. As part of chat progr:urune.
thi~ study was designed co determine whether ADR.s
bcrbaf remedies would be reported ditfcrendy from
ADRs to convenuonal OTC medicint:s, and to identi/}·
expcnences of ADRs co herb!U remedies and how they ate
perceived by comumel'l'.
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Customer mtcrview
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Expenenced mterv1ewcrs, recrutted and cramed for th1s task
by a market research company, were provided w1th srudy
quesoonnaires, photographs and lists of elGimples of herbal
rcmedie~. other complementary remeches and convenoonal
OTC medicines, ;md a li.~t of examples of ADR.s. These
matenals were used to assist inrerv1ewers md incerv1ewees
m 1dcnt1fymg what was :md what was not a herbal remedy
The !Jn of AIJRs was used as a prompt if consumers were
unsure what was meant by a 'side-effect', or if they amwered
that they had never experienced any 'side-effecrs' co herbal
remedies. Intervu:wt:rs were instruCted to pomion themselves
at an appropnate di~cance from the herbal remedies counter
10 the respective stores, and co approach customers who had
purchased herbal remedies or those who had browsed the
herbal remedies ~eccion. Customers were asked 1f they
would be willing co be mterviewed as part of ~ study on
herb~! remedies. Those agreeing to be interviewed were
asked if they ever use herbal remedies; if they answered.
'No' the interv1ew was temunaced. If a customer answered,
'Yes', the mterviewcr cononued with the quesdonn:urc
(wntten conscnt'\Vas not obt3Uled); interviews took around
8 rrun. All questionnaires were analysed at the Umversny
of Exeter.
Two types of oudet-Boocs the Chemists Ltd (BTC) and
Holland & Barrett (H & B), representing a pharmacy setting
and healthfood swre setting, respectively-were chosen.
Interviews were conducted in six BTC storc."S with a h1gh
rumovcr of herbal remedies (Manchester, Leeds, Newcastle,
Milton Keynes, London, Cardiff) and in SlX H & B scores
near the selected BTC stores (Manchester. Leeds, Newca~tle,
Milton Keynes, london, Swansea).
The study was conducted in September, l996. An
intcrv1ewer wa~ present in the selected stores on 2
cohsecuove days for Sh per day in DTC store~. and 4h per
day m H & B stores. The study was weighted more toward~
BTC customers chan H & B customers to reflect market
share f41
Data collected
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A structured quesnonruire for customer Interviews was
designed and developed for this survey by rese2.rchers at the
Univen1ty of Exeter. Copies of the questionnaire are
available on request.
Respondents were asked what herbal remedies they used,
how often, and for what condition. The s:une questions
were asked for conventional OTC medicines. Respondents
were al~o asked if they ever used vitamins, minenls or
dietary supplements, or other 'natural' health remedies (e.g.
homoeopathic medicines, aromathcrapy oils). Data on how
respondents choose their h erbal remedies and !Tom where
they obcam them, were also co.Uectcd. In addition, respondents were asked if they had ever expenenced any 'sideeffects' after caking herbal reme.dies md, if $0, wen: asked
to t~rov1de the folloWlng details: name of herbal remedy;
~ociated ·~ide-effect'; severity (mild. modente or severe);
if they reported the 'side-effect' and to whom; 1f they

stopped takmg the remedy beca1.15e of the 'side-effect ' ,
Kcspondents were also asked for demographic Information
(gender, age, occupation); soc1al grade ~nd ethnic group
were ass~~ed by the interv1ewer.
The key part of the lntervJew sought to abeam information
on what act1on respondents would take u they experienced
(a) a 'serious side-effect' (for the purposes of th1s survey,
this was defined as symptom(s) that were 'worrying or
alam:inl), ;md (b) a 'minor su.le-eflect' (defmed as sympcom(s)
that 'caused some dlscoiHjorr, bill ~rl' not alam:ing') to a
conventiOnal OTC medicine- and to a herbal remedy.
RespondentS were allowed to select one or more of the
followmg respons~:s: continue taking lthe preparation! and
see if symptom (~) resolved; stop taking immediately; consult
your doctor; consult your pharmacist; consult another health
care pracotioner. other action.
Pnor co conductmg rhe fuU survey, a ptlot survey was
conducted. Thirty-two herbal remedy users were imer\o1ewed by one interviewer m the BTC score m Leeds.
FoUowmg the pilor study, a. mmor alteration was made to
the questionna1re (chc order of the rwo quesooos on the
acoon re5pondents would take following a senous and a
m1nor ADR. was reversed).
Data !Tom the (ull survey were emceed vra a semiautomatcd Foxbase application mto a spreadsheet for analyst$, The
d~ta from th e ptlot srudy were nor ,ncJuded in the
final aoalys1s.

Resufts
Six hundred and ninety tnd.ividuals agreed to be inteTVJewecL
Of these, 175 (25.4%) stated th~t rhey d1d not use herbal
remedies and therefore these imervu:w~ were terminated.
Five hundred and fifteen face-to-face mterviews \vlth users
o ( herb;.] remedies were conducted: 336 in BTC stores and
179 tn H & B stores. Females predominated (82% overall).
The ethnic origin of respondents was predominantly
CaucaSlan (91%); Afro-Caribbean (2%). lndian/Pakiscam
(2%) and Chinese/japanese (1%) ethnic groups were also
represented. The age distribution nf respondents was: < 20
yean, 2%; 20- 29 years, 15%. .30-39 years, 20%; 40-49
yean, 24%; 50-Sq y.:ars. 19'.1f,; 60 >·ears, 20%. There were
no marked chlferences 10 age dismbution between the two
types of stores.
Sixty-two per cent of all re~pondc:nts (58.0 and 68.2% for
BTC and H & B respondents, respecovely) used one or
more herbal remedies regularly, whereas 38% (42.0 and
31.8% for BTC and H & B respondents, mpecovely) used
one or more herbal remedies occasrotJally (respondents were
allowed to name a ma>Omum of three remedle~)- Eightyo ne per cent of all respondents (83 and 77% for BTC and
H & B respondents, respectively) were also regular ot
!l(Casiollal users of conventional medicines; 7R% (79 and 77%
for BTC and H & H respondents, rcspecnvely) stated that
chey used Vltamms , minerals and/or food supplements; 49%
(5 \ and 45% for BTC and H & 13 respondents, respectively)
stated dut they used ocht:r 'natural' health remedies (e.g.
t:ssencial oils used in aromathcrapy. homoeopathic remedies).
Respondents c:hoose their herbal rcmedJI:s on the basis of
a &tend's or family member's recommcndaoon (31% of
replies), on the baSIS of their own knowledge (40% of replies)
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and on the basis of a pharmacist's recommendaoon, on a
prescnption or r~commendauon from chen doctor, and on
the recommendation, or supplied by, a herbal medicine
pracotioner (6% of replies for each). There were no marked
differenc·es berwcen BTC respondents and H & B respondents with regard to choosing herbal remedies except that
H & B respondents were more hkcly dun BTC respondents
to choose herbal remedies recommended by a complementary health practitioner ocher than a herbalist (23/179 11s
11/336 for H & B vs BTC respondents. respectively;
17.37; P<O.OOl).

i=

Attitudes towards reporting ADIU
Table 1 shows the numbers of respondents who would cake
a parocular course of accion after expenencing a suspected

•

ADR to a herbal remedy and to a convenoonal OTC
medicine. The data arc presented in a manner that ·allows
~he numbers of respondents who would act diffmmtly for
ADRs to h.erbal remedies than for similar ADRs co
conventional OTC medicines to be 1dcmified.
Following a serious ADR, 156 respondents (30,3% of all
replies) would consult their GP 1rrespective of whether the
ADR was associated Wlth cbe use of a herbal remedy or a
conventional OTC mtdicinc; 221 respondents (42.9%)
would not consuit their GP for a 'seoous' ADR assoczated
with esther type of preparation. One hundred and thirtyfour respondena (26.0%) would consult the!I CP for 2
serious ADR to a conventional OTC medicine, but not for
a similar ADR to a herbal remedy, where3S four respondents
(0.8%) would consult their GP for a serious ADR ~o a
herbal remedy. but not for a sinular ADR oo a cc;>nventional
OTC medicine. Similar differences were found in the
attitudes of herbal-remedy users towards reportmg 'minor'

ADRs assOCl;Lted with herbal remedies and for S!m1lar ADRs
to convenoonal OTC medicines,
Subgroup analysis of respondents interviewed in BTC
scores and those mterviewed in H & B stores revealed the
followmg differences berween the two groups. Followmg ~
serious ADR, sigruficantly more BTC respondents than
H ll: B respondentS would consult their GP irrespective of
whether the ADR Was assooued with a conventional OTC
medicme or a herbal remedy (t 13/336 vs 43/179 for BTC
11s H & B respondents, respectively; /
5.11; P < 0.05). For
minor ADRs, the rl!sult was reversed-H & B respondent~
were more likely than were BTC respondentS to consult
theu CP mespecove of whether the ADR was associdtcd
WJth a conventional OTC medicine or • herbal remedv
(19/179 vs 14/336 for H & B vs BTC respondents,
2
respecuvely; x =8.10; 1><0.01). However, BTC respondents were more L.kely to consult ;1. phannacist than wen:
H & B respondents for minor ADRs irrespective of whether
the ADR was associated w1th a herbal remedy or a
conventional OTC medicine (311336 vs 4/179 for H &B
vs BTC respondents, respeccvely; i=9.01; P<0.01).
Subgroup analym of 'young' respon.dents ( <.30 years of
age) and 'old' respondems (>50 years) did not reveal 3
significant effect of age on ADR reporting for either serious
or minor ADRs.

=

Perrepriom aHd experience if A DRs associated with herbal
remedi6

Thirty-one respondents stated that they had experienced
ADRs to herbal remedies. However, six of these reports
referred to non-herbal c::omplememaey remedies. A funher
three reports cannot definitely be c.:alled herbals ('Vitalax',
'Keuone' and a produce the narne of which was wnttc:n

Table 1 Number of respondents (% of total) that would choose l particular course of ~coon after cxpenenang <1 suspected ADR to
(i) ~conventional OTC mcdlane Uld (u) ~herbal remedy. Pamcipant3 responded yes or no for each type ofprepar.moo. The four
gToups represent respondents who answered ye1 for both preparations, no for both, and those who gave different ~wen depending on
whctha the ADR w~ ~sowtcd Wtth • convenaorul OTC mcdscinc or~ herbal remedy.
Typt

Ya for conlltftliDn<ll!

l.J/tt/y "'IIDH

NaturtojADR
Serioust

Minor;

•

foliDIVlflg ADR
Conanue along >.nd see
ifsymptom($) molv~d
Ste>p uking •mmedl•u:ly
Consult GP
Consult plunmcut
Consult other hc.>lth·c~e
pnconooc:r
Cononue taktng •nd sec
1fsymp«>m(s) reso\oled
Stop taking unmcclncdy
Consult GP
Consult pbarmaClSt

Coruult other

he~lth-cue

of dtaJtOn

Ytlfor bor/t

No for both

11 (2. 1%)

494 (95 9%)

327 (63.5%)
156 (3<U%)
3~ (6.6%)
9 (1.7%)

lOll
221
440
471

(2l.ll%)
(42.9%)
(85.4%)
(9L4%)

No for cottvml!oMl:
Yt•Jorltnbol

Nofor~l

9 (1.7%)

I (0.2%)

62 (12.0%)

18 ,3.5%)

13<\ (26.0%)

4 (0.11%)

15 (2.9%)

0 (0%)

26 (5.0%)
35 (6.8%)

98 (19.0%)

:174 (72.6'16)

11 (2.1%)

32 (&.2%1

268 (S2.0?1.)

185 (3S.9%)
405 (78.6%)

21 (4 1%)
75 (14.6%)
10 (1.9%)
0 (0%)

~· (8.0%)
2 (0.4%)
16 (}.1'>6)

.13 (6 4%)

35 (6,8%)

454 (88.2%)

R (1.6%)

482 (93.6%)

25 (4.9%)

pnctitJ.on.c:r
tde6necl ~ a symptom(s) thar was worty~ng or ~g; tdeftned u a symptom(•) that g:ove some ducomfon, but wruch wu not alunung;

ADRa-2dvcnedrug rca.cdon,
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illegibly). Excluding the latter three reporn g~ves a ro~l of
22 respondents (4.3%) who reported havrng experienced an
ADR assocared w1th me use of a herbal remedy. Of \hese,
four respondents (0.8% of total) raced the adverse effect as
'sevm', eight (1.6%) raced it as 'moderatt', mne (1.7%) med
it as '"'iltf and one entry was 01i.o;sang. Of the four reports
rated 'stvert', two were reponed (both to a doctor); t\VO
were not reponed. One 'severe' report {'asthma symptoms'
assoCiated Wlth the use of Royal Jellyt reponed to a doctor)
gives cause for concem. In total, four (18%) of the 22
respondents who reported ADR.~ claimed to have mformed
their GP (we have not received replies to our letters
attempting to verity these reporu), 16 (73%) stopped taking
the medicine concerned and SlX (27%) did not stop taking
the prep;u:aoon.

D iscussion

.'

This is the first srudy to provide evidence that herbal remedy
users wouJd be less likely to consult their GP for suspccted
ADRs (senous or minor) to herbal remedies than for similar
ADRs co conventional OTC medicines. This bas impucacions for herbal phannacoVlgilance and implies that many
suspected ADRs to herbal remedies will go urunonitored.
There may be several reasons for this finding, Herbal
remedies are largely used on a. self-treaoncnt basis ';lnd some
users rnay not realize that they can consult their GP about
ADRs to such products. Others may be reluccant to admit
herbal-remedy us~ to their GP by consulting him/her for
suspected ADR.s, while some users may feel it is more
appropriate co consult the herbal pracnttoner from whom
the remedies were obtained. In ; srudy of unconventional
medicine use involving 1539 adults in the US, Eisenberg
et ~1. reported that of 34% respondentS who reported using
at lease one unconventional therapy m the prev1ous year,
72% did not inform their doctor of therr use of the
therapy [9].
There lS an increasmg amount of research into patien~·
attitudes towards complemencary ther.~pies and the reasons
why people choose to use such therapies as well as, or
instead, convcnnonal medicine {10\. Thu Is an unporunt
and complex uea which is likely to have implications for
ADR reporting. The present study appears to have
uncovered differences berween two groups of users of herbal
remedies with reg;ard to their :mirudes wwards reporting
ADRs. BTC respondents would be more likely than H & B
respondents to consuJt thei r GP for a serious ADR
irrespecnve of whether it was associated with a herbal
remedy or a conventional O T C medicine, and would be
also more likely to consult a pharmaCISt for a rnmor ADR
irrespective of whether It was associated with a herbal
remedy or a conven tional OTC medicine. Why there
shouJd be chis difference in willingness co consult a health
professional is :1 matter of debate. It may refiect H & B
cusromers disenchantment w1th the orthodox approach co
htalth cue, or it may simply be that a health care professional
is present on sire in BTC stores.
fAltllou&h - nri<tly o l>«rbal ,..,edy, royal Jelly It lndudod 11.~ OJ " Wla ;,.o
a t.c<>ry l {natunl aubJWI<OS. t-3< roy>) Jetty and hert.al producuj u de~nod by
tho Mlnbtnos ol Acnwltu,.. flsheries arid food (1'\AFF) Apart on Dietary
SuW)em011ts 111d Hufth foodL

Whatever rhc: reason, the findings of the present survey
ratse concerns nor only with regard to repomng of ADRs
:~ssociated with herbal remedies. but also for those assoe1ated
wich convonoonal OTC medicines. Even for a 'serious'
ADR. only 290 respondentS (56.3%) would consult cheir
GP: for 'mmor' ADRs associated with conventional OTC
medicines, only 108 respondents (21.0%) would do so. Also,
less chan I0"/o of re~pondentS would consult a pharmacist for
a 'senous' or 'minor' ADR associated with a conventional
OTC mcdidne.
Even those suspected ADR~ whkh are reported to a GP
and wluch meet ADR-reporuog criteria may not be reponed
on co national pharmacovig~lance centres. In che UK.
hospital phyS1cians ha,·e been shown co grossly under-report
ADRs chat meet CSM cnteria [ 11 J; there is no evidence to
suggest chat GPs are any more d11igenc in elm area.
Furthermore, deficiencies in the reporting process ma.y be
even more likely to occur w1th herbal remedies (7J. The
UK Medicines Control Agency's {MCA) and Commmee
on Safety of MeruCJne's (CSM) Yellow Card scheme: already
requests reports relating to suspected ADRs to all (i.e. both
licensed and unlicensed) herbal remedies l12], yet (perhaps
because they are not awue of tlu~ requ~:sc) reporting by
doccors is still lirruted (l3j. In Apnl 1997, the MCA
extended che YeUow Card scheme to include ho~pical and
(in ce1Wn rcgtons) conunumty pha.nnaCISts 113]; community
phartru1dscs ue seen as havmg a cncical role in ueas of
limited reporting by doctors, e .g. over-the-counter medicin~, .md licensed and un!lcensed herbal products {14].
There is an Increasing awareness of the need to morutor
the ~fety of herbal re!Iledies [7}. Our findings lend suppon
both co the MCAICSM decmon to extend its Yellow C;u-d
reporting SGheme co pbarmac1su, and co the European
Scientific Co-operaave for Phytotherapy's (ESCOP) phannacovigilance system for herbal remedies (PhytoNec). In the
latter. suspected ADRs to herbal remedies may be reported
vta a p~word-protected. lntcmec-b:~.sed reporting system
which is bemg targeted at all health professionals who use
herbal remerues.
In conclusion, consumers of hcrbal remedies would act
differently with regard to rcporong an ADR. (serious or
minor) m their GP, depending on whether the ADR was
associated with a herbal remedy or 2 conventional OTC
medicine. This implies that many ADR.s co herbal remedies
may go unmorutored. Our findings tllustrate the need for
greater public awareness that ADRs to herbal remerues can
occur, and that such events should be reported to an
appropnace auchonry. Professionals a.lso need to be aware of
che potential for herbal remedies to cause ADRs md
routin ely question their patients about their use of 5uch
remedies.
In the longer term, further research to lnve~tig;tte the
safety and efficacy of herbal remedies is needed so chat the
risk/benefit ratio of using a particul:ar herb for a specific
condition can be determined.

Tlus study

vr.~s

conducted

;u

pan of the European Union

;u

put

of ; 810MED (Biomcchcal and Healrh Researcb) progtamme
entitled, DttmniflirJg Euro~a" tlandartb for tftt .safe atul q[atillt! r.ut of
phyromtdttims; J. Barnes holch \he Boots Research Fellowship m
Complementary Medtcine.

000069
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J. Barnes e! of

•

We would like to express our apprec1anon of rho: comnbuuon to
data c:ollecnon of t.h~; late Mr Jeff Shaw of the marker te!$1!;u<:n
tompany Oentrosc: Shaw l3emdge and Pannccs Lui, Derby.
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Ricker, Karin

.om:
Sent:

To:
Subject:

IIIII/II IIIII /IIIII/

Eshete, Feleke
Thursday, October 07,2004 9:16AM
Ricker, Karin
FW: GRAS notice 150

Questions on GRN
lSO.doc (38 K...

Feleke Eshete, Ph.D.
DBGNR/OFAS/CFSAN
VERB Rm. 1245
(202) 418 3241

Feshete®cfsan . fda.gov
-----Original Message----From: Ricker, Karin
Sent: Wednesday, June 09, 2004 l:lS PM
To: 'Brent_Rogers®cargill.com'
Cc: Martin, Robert L; Harris, Rudolph
Subject: RE: GRAS notice lSO
Hello Brent,
~ thanks for the note.
~unny you should ask ..

I was just getting ready to send you a list of questions that some
of our reviewers have (please see attached file) . Please let me know if you need help or
clarification with any of these. Regards, Karin

-----Original Message----From: Brent_Rogers®cargill.com [mailto:Brent_Rogers®cargill.com)
Sent: Tuesday, June 08, 2004 4:46 PM
To: Ricker, Karin
Subject: GRAS notice 150
Hi Karin,
Time slips away quickly, and I realized it bas already been a couple
months since the GRAS Notification for REGENASURE glucosamine was
submitted. I wanted to check to see if there were any questions I
might be able to help with at this point in the review of the
Notification. Thanks for assisting, I hope all is well.
Best Regards,
Brent
Brent Rogers
Bioproduct Applications Chemist
Cargill Acidulants
1 Cargill Drive
Eddyville, IA 52553
~one

(641)969-3896
(641.)777-2467
Fax (641)696-3850

~ 11
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GRN 150- GLUCOSAMINE FROM CARGILL

Toxicology comments/questions

1. Cargill states that the endogenous production of g lucosamine ( GlucN) is in the
range of 4-20 glday (median, 14 glday). They cite a personal communication
(Hart, 2003) and three other publications on page 28 of the notice as the source of
this information. These three reports they cite are about glycoslation of proteins
by 0-linked P-N-acetylglucosamine and its relation to mechanisms of insulin
resistance, i.e. do not provide this information. In light of this, Cargi11 shall
provide details on how they arrived at the 14 glday figure.
2. Cargill has provided ADME information from rats, dogs and humans stating that
about 90% of the ingested GlucN is absorbed, but only 20% is measured in the
serum/blood. What percentage of the oral dose reaches circulation (including
GlucN bound to plasma proteins and blood cells)? What happens to the 90%
GlucN that reaches the liver? This has not been discussed adequately in the
notice.
3. Cargill estimates an exposure of up to 98 mglkg/day and an ADI of 184 mg!kgbw/day. Is this level of exposure safe for diabetics given the existence of
literature implicating GlucN in adverse effects in glucose homeostasis? What
about in patients with rheumatoid arthritis and other inflammatory diseases of the
joint?
4. Cargill describes an unpublished short-term toxicity studies (Glaza, 2002) using
its GlucN product (p. 30 of the notice). Can Cargill provide a copy of the study
report?
5. The table summarizing animal studies (Table 9 on page 31) is not dear in light of
the absence of a detailed discussion of the studies in the notice. How were the
studies designed? What endpoints were examined? What were the results and
conclusions? Are the citations from published or unpublished studies? Was the
table supposed to give LD50 values?
6. How did the notifi.ers estimate the serum level of glucosamine for the oral
ingestion? It appears that they have used the IV result for estimation (page 33, 151
paragraph of the notice). If so, how did they do it?
7. On page 36, Cargill discusses in vivo genotoxicity data from literature as well as
the notifier's laboratory. How do they reconcile contradictory results from the in
vivo genotoxicity reports? On the same subject, on page 37, Cargill states "the
high dose of2000 mg/kg) selected for th.is (in vivo micronucleus assay) study was
based on relevant acute toxicity information (Glaza, 2002)". Can Cargill explain

0 0 0 3 10
1
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what they mean by "relevant acute toxicity infonnation.,? Can Cargill provide us
the study report on this mouse in vivo micronucleus assay?
8. Human clinical case reports. Disparate clinical data has been used by Cargill for
meta-analysis without a discussion on how the clinical trials support the safety of
GlucN in food. Which of the studies are important in supporting safety? Which
clinical parameters and adverse effects data were ued?

9. On transport of GluN and glucose by glucose transporters: Cargill provides this
information on p. 28 and argues on p. 48 that "the concentration of GtucN in most
cells will be lower than that in plasma". The work on page 28 (Uldry 2002) only
states that the Vmax values for transport of GluN by GLUTl, 2 and 4 is lower
than for glucose. However, the study reports that the Km (an indicator of the
affinity that an enzyme/transporter has for a given substrate) for GlucN and
glucose of GLUT I and GLUT4 are similar, while GLUT2 (the main transporter
ofG!uN in Jzepatocytes) has about 20-fold higher affinity for GlucN than glucose.

Chemistry questions
1) The notifier provides a heavy metal specification for glucosamine HCl, in
accordance with USP-NF methodology. Please provide a specification for lead.
(Note: analytical results for lead are provided in the notice, but there isn't a lead
specification in the notice).
2) The notifier provides analytical results for paLhogenic microorganisms. Please
provide specifications for these pathogens.
3) The notifier states that silica is present at approximately 145 ppm in the
glucosamine HCI final product (page 16 of notice) . What is the source of this
contaminant?
4) Please identify the two organic acids that were mentioned under section 3.1 (page
16 of the notice).

Microbiology q uestion
What is the source of the organism?

I ooo31i
2
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 115 of 469

IPR

11111111111111111111

M eeting of Cargill a nd CFSAN

16 September 2003
Participan ts and Agenda

P::.rtJcipant
Brent Rogers- Cargill Acidulants
John Bohlmann- Cargill Acidulants
James W. Anderson, MD- Professor ofMedicine & Clinical Nutrition- University
of Kentucky
Joseph F. Borzelleca- Professor. Phann & Tax, Medical College of Virginia
Agend a
Introductory Comments
Cargill and Food
Cargill's GJucosamine- uniqueness
Manufacturing
Specifications

•

Glucosamine- Safety and Efficacy

Efficacy
Osteoarthritis
Safety
Nonnal biochemical pathways
Human safety data
Supporting safety infonnation
GRAS status of Cargill's Glucosamine
Scientific procedures
Conclusions of Expert Panel (s)

-·

00.0 001.
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 116 of 469

DEPARTMENT OF HEALm & HUMA.i'l SERVfCES

Public Health Servic~

Food and Dru,g, Admimstr.nion

Memorandun1
September 16, 2003
From:

Karin Ricker

Subject:

Product Under Development

To:

File

Participants:
Visitors

Brent Rogers
John Bohlmann
Joseph B orzelleca
James W. Anderson

Cargill Acidulants
CargiJJ Acidulants
Medical College ofVirginia
University of Kentucky

FDA

•

Mike DiNovi
Alison Edwards
Feleke Eshete
Rudolph Harris
Helen Lee
Lmda Kahl
Antonia Mattia
Robert Martin
Charles Mize

Karin Ricker
Luis Valerio

HFS-255
HFS-255

HFS 255
HFS-255
HFS 255
HFS-255
HFS-255
HFS-255
HFS 255
HFS-255
HFS-255

The meeting was requested by Dr. Joseph Borzelleca on behalf of Cargill Acidulants to consult
with FDA regarding gJucosamine. The visitors discussed studies conducted wiLl? glucosamine and
the intended use of the product. The visitors also ctiscussed the evaluation of the product by an
independent panel of individuals whom Cargill Acidulants considers qualified by scientific training
and experience to evaluate the safety of substances added to food.
The visjtors and representatives of FDA discussed the merits of data obtained from animal studies
compared to data obtained form human studies. Dr. Mattia noted that FDA woLLld be willing to
continue the discussions at a second meeting.

•
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_;.Si:Cker, Karin

--,... .

A'r_om!
~ent:

To: ·-

__
"""'

Brent_Rogers@cargill.com
M01Hiay, October 20, 2003 5:29PM
Ricker, Karin
Notes from-Pre-notification meeting

~.__.

---::--- -.

. ~--

/

~ ·

~
REGENASURE_GRA
S_notes.doc (25 ...

Dr . Ricker,

It looks to be a warm and pleasant week here, and I hope this finds the
Washington , D.C . area as fortunate. I again want to express my
appreciation for your coordination of the recent meeting to discuss
GRAS for Cargill's REGENASURE Glucosamine.
I am attaching a very brief summary of notes, which I thought might be
hel p f ul in framing t he second meeting . We continue to follow up on
items from the Pre-notification meeting, and look forward to talking
with you again . I would welcome any addi t ional thoughts you or anyone
in the FDA has, please pass this along to your col leagues .
Cordi ally ,
Brent

•

•
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9-22-03
BDR
Cargill Confidential

GRAS Pre-submission Conference Notes
for REGENASURETM Glucosamine
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Glucosamine Effects in
Humans: Glucose Metabolism, Side
Effects, Safety & Efficacy

0
0
0
0

James W. Anderson, MD
Professor of Medicine & Nutrition
University of Kentucky
Lexington, KY

~

0

January 22, 2004
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Introduction

• Glucosamine: endogenous amino
monosaccharide component of skin, cartilage
and other tissues
• Widely used for 30 years to alleviate symptoms
of arthritis
• Distributed into most body tissues; kinetics,
distribution similar in human, dog and rat
g • Safety considerations, especially for glucose
g
metabolism
~

~
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Glucosamine Review
• Metabolism .
• Effects on glucose metabolism
• Safety in humans
• Acceptable Daily Intake (ADI)
• Side effects
• Efficacy
0

0

0

0

~·

N
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Glucosamine Metabolism
Glucose

1J

Glucosamine

GK,HK

Glucose-6-P04

1IJ. PHI

~

Fruc~se-6-P04
Glutamine

~

~ Phosphorylase

Glucosamine-6-P04
GNPDA

JJ.

Galactosamine-6-P, N-acetylglucosamine, UDP-glucosamine

Chondroitin S04 . Dermatin S04 , Hyaluronic acid, Keratin S04 ,
Glucosaminoglycans, proteoglycans, cartilage

0

gGFAT: Glutamine-F6P-amidotransferase
0

tGNPDA: Glucosamine-6-P04 deaminase
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Glucosamine Metabolism
Glucosamine ._1. s~ared transport

Gluclifse...
~

Glucose-6-P04

Jl

2. 2-5% of glucose*
I

~

~ Phosphorylase

-~~.,'\i!l~

Fruc~se-6-P04 <
Glutamine

1nto all cell

GNPDA

,Giucosamine-6-P04
J1L

3. Many downstream pathways

Galactosamine-6-P, N-acetylglucosamine, UDP-glucosamine

4.Readily converted
back into the
glycolytic pathway Chondroitin 804 • Dermatin 804 , Hyaluronic acid, Keratin S04 ,
Glucosaminoglycans, proteoglycans, cartilage

*7-14 grams endogenous synthesis per day (G. Hart, JHU)

g
g
1-1'

~

Glucosamine is transported into most tissues of the body where it is
used for synthesis of proteo- and glucosamine-glycans for specific
needs of the tissue. There are many downstream pathways as well
as upstream conversion to F-6-P for glucose metabolism pathways
5
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Glucosamine Literature Review

• 35 human studies, 32 chronic
• 29 randomized controlled trials
• 29 used glucosamine alone, 5 incl.
chondroitin so4
• Placebo: lactose, excipients, CaC0 3 ,
maltodextrin, whey protein, "inert material"
• 3073 individuals; 979 pt-years
0

0

0
0

~

CJl
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•

Glucosamine Review
• Metabolism

• Effects on glucose metabolism
• Safety in humans
• Acceptable Daily Intake (ADI)
• Side effects
• Efficacy

0

0
0

0

~

(1).
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Effects on glucose metabolism
• Pharmacologic doses affect glucose metabolism
in animals
• Doses 250-2500X human levels
• 9 studies, 336 subjects, 567 P-Y
> No effect on Fasting glucose
05 hr iv infus. 9 g, 20 men- no effect (Pouwels2001;
Monauni 2000)

0 Conclusion: no effect at doses recommended for
use
0
0
0

.

·o

~
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Glucosamine Review
• Metabolism
• Effects on glucose metabolism

• Safety in humans
• Acceptable Daily Intake (AD I)

• Side effects
• Efficacy
0
0
0
0

......

(l}
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Safety in humans
•
•
•
•
•
•

3073 humans; 979 patient-yrs
21-1095 days
171 patient for 3 years {513 patient years)
1500-3200 mg/d (20-50 mg/kg)
No serious/life-threatening side effects
Chern Panel, CBC, UA, occult blood, pulse, blood
pressure: no sign. diff.
• No effects on glucose levels in humans
(Nondiabetic or diabetic individuals)
g• Diabetes development: glucosamine, 2; placebo, 3
0

0

~
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Glucosamine Review
• Metabolism
• Effects on glucose metabolism
• Safety in humans

• Acceptable Daily Intake (ADI)
• Side effects
• Efficacy

0
0
0
0
N
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Acceptable Daily Intake (ADI)
• 9.7 g infused iv: 5 hrs, 10 men
• 9700 mg/70 kg = 138 mg/kg/day of glucosamine
free base
• 138/.83*=166 mg/kg (Giucosamine-HCI is 83°/o free base)
• 166/. 9*= 184 mg/kg (GSA is 90°/o absorbed)
• ADI= 184 mg/kg/day (GSA-HCI)*

0

g

0

~

*Median endogenous production = 200 mg/kg/day
Rats & dogs tolerate 2149-2500 mg/kg/d; 0.5-1 yr
Animal toxicity studies use: 2200 X expected dose;
40 X ADI dose in mg/kg (median values)
12
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Glucosamine Review
• Metabolism
• Effects on glucose metabolism
• Safety in humans
• Acceptable Daily Intake (ADI)

• Side effects
• Efficacy
0
0

0

0
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Side Effects in Humans

• 18 studies, 906 pts

1.6

• Ratio of side effects
GSA/placebo

1.4
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Efficacy for Arthritis

• 23 stud , 2645 pts
• Stat sign 20/23
• Avg P= 0.04
• McAiindon meta-analy.
"moderate efficacy"
• Richy meta- "Highly significant
efficacy"

• Also gets race horses back on
the track sooner!
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Other Consideration
• Glucosamine is endogenous
•
•
•
•

Exogenous is well tolerated
90°/o absorbed
Oral => 20°/o blood level of IV
Blood level p oral -0.015 mmoi/L (tissue levels probably
lower; glucose 5 mmoi/L)

• In vitro doses 2.5-50 mmol/1

(ED 50 25-30 mmol/1 or

-2000 above human levels)

0
0

0

0

N
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Pharmacokinetics of Glucosamine in the Dog and in Man
By I. Setnikar1, C. Gi.accbetti 2, and G. Zanolo2

.}.:.

BEST ORIGINAL COPY
Summary: The pharmacokinetics. organ distribuJion, me-

tabolism aJUI excretion of glucosamine were studied in the
dog giving uniformly labelled [HC]-glucosamine (St4/fate). i.v.
or orally, in single doses.
Immediately after i. v. ·administration, the radioactivity in
plasma is due to g/ucosamine, and.freely diffUses into organs
and tissues. This radioactivity disappear.~ quickly from plasma {initial l14 = 13 min, terminal t1n = JJ8 min). After
30-60 min the radioactivity in plasma is no longer due to
g{ucosamine, but is incorporated into a- and IJ-globulins.
The protein-incorporated radioactivity is found already
20-30 min after i.v. administration, reaches a peak after 8 h
and then slowly disappears. with a t1n = 2.9 days. Ofthe administered radioactivity, more than 34% is excreted in the
ttrine, mainly as glutosamine, and 1.7% is excreted in the
feces. Radioactivity is excreted also as [' 4 C}-C01 in !he expired air. The radioactivity, after i. v. administration, diffuses
rapidly ftom blood into the body, Some organs show an active uptake of radioactivity, e.g. the liver and the kidney.
Other tissues. such as the articular cartilage, also have an
active uptake. In most other organs the radioactivity found
can be explained by passive diffusion processes/rom pfasma.
After oral administration of a single dose of f14C)g/ucosamine the radioactivily is quickly and almost completely absorbed from the gastroimestina/ tract. The pattern
of disappearance, metabolic tra~ormation, tissue-distribution and excretion of the radioactivity are consistent with
those found after i. v. administration.
ln man unlabelled glucosamine sulfate (Do~ 200-S) was
given i. v, and orally and g/ucosamine was measured in plasma and urine . with a glucosamine-specific ion-exchange
chromatographiC method The results show that the bioal•ailability, pharmacokinetics and excretion pattern of glucosamine are consistent with those found in the dog with radiolabelled glucosamjne, and with those reported in a previous
study in the rat.
·
Z15111Dmenfassung: Pharmakokinetik von Gfucosamin beim

Hund urui beim Menschen
Die Pharmako/cinetik, Verteilung in den Organen. der Metabolismus und die Ausscheidung von Glucosamin wu~den

am Hund nach eimnaliger intravenoser oder oraler Applikation von uniform markiertem [••C]-Giucosarninsu/fat tmtersuchJ. Umniuelbar nach der intravenosen Applikation
versclnvindeJ die Glucosamin·Radioaktivitiit rasclz aus dem
Plasma (initia/e Ha/bwemzeit = 13 min. terminate Halbwertszeit =118 min). Nacli 30-60 min ist keine Radioaktivitiit durch jreies Glucosamin mehr vorhanden, sondern nur
noch RadioaktMtiit von Glucosamin-Derivaren, die in aund !J-Globuline in.lwrporiert wurden. Die in Proteine inkorporiene Radioaktivitiit wird schon 20-30 min nach intravenoser Applikation gefunden, erreicht iltren Hohepunkt nach
8 h und sinkt dartn Iangsam ab, mit einer Ralbwertszeit vort
2.9 Tagen. Mehr a!s 34% der applizierten Radioaktivitat
Werden mir dem Urin, vorwiegend a/s Glucosamin, ausgeschieden. Nur 1,7% werden mit den Fazes ausgeschieden.
Radioaktivitiit wird auch mit der Atemlufi als fl 4 C}-C02
ausgeschieden. Die Radioaktivitiit nach buravenn.~er Applikation verteilt sith schne/1 vom Blut in den Organismus.
Manche Organe nehmen die Radioaktivitiil stark auf, insbe·
sondere die Leber und die Nieren. Auch andere Gewebe, wie
der Gelenkknorpel. nehmen die Radioaktivitiit auf In den
meistm Organen ist die dort gefimdene Radioaktivitdt auf
passive Diffusionsprozes.re aus dem Plasma zurilckzufiihren.
Nach oraler Applikarion einer Einzeldosis von fl•Cj-Giucosamin beim Hund wird die Radioaktivl£fit schne/1 und llo/1stiindig aus dem Gastrointestinaltrakt resorbiert. Die Plasmaeliminatiott der Metabolismus, die Verteilung im Gewebe urui die Ausscheidung der Radioaktivitiit entsprechen
der nach imravenoser Applikation.
Die Untersuchungen am Menschen 'Mirden mit nicht-n1arkiertem Glucosaminsu{fot (Donfi!' 200-S), das intraveniis
oder oral gegeben wurde. durchgefiihrt. Glucosamin wurde
mir Hilje der lonentauscher-Chromatographie nachgewiesen. einer Glucosamin-spezifischen Methode, die jedoch nur
relativ hohe Glucosamin-Konzentrationen und keine Glucosamin-Met.abo/iten erfaftt. Trotz dieser Einschriinkungen
stimmen die mit nicht-markiertem GltJcosamin beim Menschen gefundenen Ergebnisse beziiglich der Bioverfogbarkeit, Pharmalwkinetik und Ausscheidung miJ denen ilberein, die beim Hund mit radioaktiv markiertem Glucosamin
gefimden wurden. Ebenso stehen die Resultate mit .frilher
beri'chteten Erkenntnissen bei der Ratte im Einklang.

·:

Key words: Antirht:umatics · Donfi!' 200-S - G/ucosamine, clinical swdies, pharmacokinetics
Farmaccu1)
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•
1). Nr 4(19S6)
~• - Ttod<ool

1. Introduction
Glucosamine is an amino sugar biosynthesized from glucose
and used by the body as a molecular element for special macromolecules~ the proteoglycans, important constituents of
the a~cular cartilage. Certain articular disorders, e.g.
osteoarthritis, are due to a " degenerative " process affecting
the cartilage. The causes of this " degenerative" process are

not known. Surely, however, an important factor is represented by a defect of the biosynthesis aod the turnover of
glucosamine and of other aminosugars [5]. In fact, the supply of exogenous glucosa.mine in form of sulfate is able to influence favourably the osteo-arthritic process and 1s currently used for therapeutic purposes (2, 3, 8, l4, 15].

Al'Jll<!im.-Ftr<sch.l Drug Rcs.l6 (1), Nr, 4 (1986)

.729

SciDtl<ar or :tl.- Clucosomtoe
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Exogenous glucosamine can therefore be considered as a
pharmacological agent and the knowledge of its pharmacokinetics and drug metabolism is important in order to rationalize its therapeutic use.
The pharmacokinetics of exogenous gluc~samine was already studied in the rat [11], using uniformely labelled [' 4C]-

glucosamine (sulfate).
,•

In the present study the results found in dog and man are

given.

Red blood cells were digested in Soluene 350 at 40 ·c in a shaking
Dubnoft' bath, bleached with a mixture of hydrogen peroxide (30%)
and isopropanol, and finally counted in Dimilume 30. In urine tbe
radioactivity was counted directly in Instangel. The feces were dried
at 70 'C under vacuum for one night and homogenized. Weighed aliquots were rehydrated, digested, bleached and counted as described
for red cells.
Tissues and organs were minced with scissors. Weighed aliquots of
each tissue were digested, bleached and counted as described for red
cells.

2.4.5. Assay of glucosamine by ion-exchange cbromatog1aphy

2. Materials and methods
2.1. Animals
Beagle dogs supplied by G. Soprani, S. Paolo ct'Enza (Italy) were
used. The animals were kept in individual wire cages, and the urine
e.nd feces qua-ntitatively collected. Temperature was 24 ± 2 'C, humidity 60 ± 20%, witb two 12-h photo periods per day. Acdimati·sailon lasted at least 2 weeks. The animals were fed with 6TH30
pellets from Ditta ltaliana Mangimi_, Settimo Milanese {ltaly). During some experiments the animals were kept in metabolic cages, to
coHect also the expired C02.

2.2. Volunteers
Healthy volunteers of both sexes were informed about the srudy and
gave their consent. Glucosamine sulfate was administered ill dosage
forms'and dosages authorized for therapeutic use.

2.3. Materials
Uniformly labelled ["q-gluc0$3llline was obtained from Amersham
£ntemational Limited {Amersham, UK), with a specific activity of
1.23 mCi/mg. The product is supplied as hydrochloride in a 0.~15%
solution in water. Before administration, the product was diluted
with unlabelled glucosamine sulfate and NaCI to obtain the desired
specific activity. Tbe solution to be administered had the stoichiometric composition of glucosamine sulfate for therapeutic use. The
doses are referred to glucosamine sulfate.
Plasma was obtained centrifuging heparinized venous blood.

2.4. Procedures
2.4.1. Determination of the pK of glocosamine
Aqueous solutions o_f gluc~mine hydr~loride, at dlffen;nt
concentrations, were !ltrnted WJth NaOH usmg the E576 Potentrograph, the Dosimet E535 and the glass l'tlmbined electrode EAI21
ofMetrohm Ltd., Herisau (Switzerland). The pH of the half-titration
were extrnpolated to zero concentration of glucosamine, to determine the pKa.

2.4.2. In vitro plasma protein binding by equilibrium diaJysis

..

-

Radioactive glucosamine was conveniently diluted with unlabelled
glucosamine sulfate and added to burn\Ul, dog or rat plasma, in dialysis cells of 1 ml for the plasma compartment and 1 ml for the protein-free compartment. The dialysis was performed for 6 h at 0 ·c,
without agitation. Used were No. 3687 F 75 M.W. Cut-otT 12 000
membranes, supplied by Arthur H. Thomas Co., Philadelphia, PA
(USA). The final. dilutions of glucosamine in plasma were 0, 3, 10
and 30 Jtg/ml (0, 0.02, 0.07 and 0.21 J.tCi/ml). The radioactivity was
.counted as described below for plasma.' , ,

Plasma (l ml) was deproteinized with 30 mg of sulfosalicylic acid
and centrifuged at 4000 rpm for 5 min. Aliquots of 0.2-0.4 ml of
the supernatant were analyzed with the ion-excbange chromato~
graphic method (6, 7]. Urine was diluted 1 : 4 with lithium buffer
pH 2.8, filtered and aliquots of l ml were 11.sed. The chromatogro~
phio separation was made in an Optica Aminoacid Analyzer (Optics, Milan, Italy), in a glass column of 45 em length and 11.4 em i.d.,
packed with Amberlite CG 120 resin, 32 em in height. Lithium
citrate buffer was used as carrier, at a flow rate of 1.4 mVmin, 190
ml pH 2 .8, then pH 4..15. The starting temperature was 34 'C, after
86 min it was increased to 64 ·c. Glucosamine was assayed after
reaction with 11 n inhydrin solution flowing at 0.7 ml/min in a boiling water bath, in a C<>lorimeter equipped with a 570 and 440 nm interference filters and a cylindrical flow cuvette_with 10 mm light
path. The composition of the ninhydrin solution was: ninhydrin 20
g, bydridantin (cf. (6]) 0.8 g, ~-methoxyethanol 740 ml, acetate
buffer 4 mol/ 1 pH 5.5 260 mi. In these conditions glucosamine has a
retention time of 125-130 min and peaks in a clean region of the
chromatogram. The minimum detectable amount is 5-15 nmol/ 1 of
glucosam.ine (1-3 pg/ml).
2.5. Pharmacokinetics of radioactivity in dogs after
i. v. administration or uniformly labelled p•q-glucos11.111ine sulfate
A quantity of 250 ~JCi of ("Q-glucosamine sulfate was diluted with
cold gluoosamine sulfate to inject i.v. lO mg/kg of glucosamine sulfate. Blood was sampled after 5, 10, 15, 20, 30. 45, 60, 90 and 120
min in a group of 2 male and 2 female dogs, and also after 4, 8, 24,
48, 72, 96 and 144 h from a second group of2 male and·2 iCmale
dog. Radioactivity was measured in a portion of plasma and also on
the supernatant of an other portion, which was d'eptoteinized with
I 0% trichloroacetic acicL The precipitable radioactivity was calculated by difference.
Urine was sampled only in the second group of dogs, between 0 and
8, 8 and 24, 24 and 48, 72 and 96, and 96 and 144 h after administration. In these dogs the feces were s;ollected at the end of each 24-h
period after administration. The first group was sacrificed 2 h after
administration and the organs collect.e d for measuring the radioactivity. The second group was sacrificed after 144 .h to meas!lie
the radioactivity in the organs. The characteristics of the dogs are
·
given in Table 1.

000028

Table t: Charactenstics of dosgs.

No. of dogs '

Average weight (kg)

1.4.3. Electrophoresis
A Gelman AGO 18 automatic apparatus was used, on cellulose acetate Sepraphore ll1 Gelman support (Gelman Instrument Co., Ann
Arbor, Ml, USA). Ponceau-S was used for staining. Deposited were
5-7 ~t1 of plasma, and run at 200 V for 20 min. Reading was performed with the Sepratek Gelman method.
Autoradiogr.tphies were obtained exposing the elecuophotograms
by contact to photographic films (No-Screen Film, KOOak) at -20 'C
for 3-10 weeks, as appropriate. :rhe film was then developed by
normal photographic procedures:·
2.4.4. Measurement of radioactivity
An [ntertechnique SL 32 counter (Piaisir, France) was used. The
d11m values_were calculated using an extema.l channel rQtio method,
wtth reference to a previously prepared standard quenching curve.
Jnstigel , Dimilume 30, Carbosorb, Soluene 350 were all obtained
from Packard Instruments (Milano, Italy). 1n plasma the total radioactivity was· counted directly in Instangel. A portion of plasma
was deproteioized with an equal volume of 10% trichloroacetic acid
and centrifuged. The supernatant was counted directly in lnstangel.
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2.6. Pharmacokinetics of radioacti'llity in dogs after oral
11dministration of llllifonn!y labeUed [t<q.glu.cosamine sulfate
Cold glucosamine sulfate was added to 250 ~JCi ofp•C]-g,!ucosamine.
to administer by gastric tube to mg!kg ofglucosamine sulfate. Blood
was sampled after IS, 30, 45, 60, 75, 90, 120, 150, 180 and 240 min
in a group of 2 male and 2 female dogs, and also after 4, 8, 24, 48,
72, 96 and 144 h in a second grou~ of 2 male and 2 female dogs.
Measured were the total radioactivity in plasma and the radioactivity in the supernatant after precipitation of the plasma proteins with
I 0% trichloroacetic acid. The radioactivity in plasma proteins was
calcu lated by difference. Urine was sampled in the second group of
animals, between 0 and 8, 8 and 24, 24 and 48, 48 and 72, 72 and
96, 96 and 120, 120 and 144 h. feces were sampled in the second
group of dogs at the end of each 24-h,period. The first group of dogs
was sacrificed 4 h after administration, the second group 144 h after
administration, and the radioactivity in the organs was determined.
The body weight of the animals .is given in Table 1.
An.neim.·fo~~ / ~)rug

Res. 36 {I). N<. 4 (1986)
SetniknHt at..:. Glu=mtne
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~~~~2:7. 'l'barl'llllcokinctics of gtucosamine in hlplWI volunteers after

..

. , i.v. administr:)tion
, , ., Glucosamine sulfate*) was injected in the cubital vein of 6 volun• ~.-. teeJ; whose characteristics are given in Table 2. Blood was sampled
:·.. 10,
30, 45. 60, 90, 120, 180 and 240 min afterad~nis~tion,
:·5: -the plasma was sepa.rated and was assayed for gl~cosamme wtth the
, f·,. jon-exchange chromatographic method. The unnes. ~ere ~llected
~ -~ be'tween 0 and 2, 2 and 8, and 8 and 24 b. after admtmstr:lllon, an,d
•
assaYed for glucosamine with the ion-exchange chromatographiC
=' .':1 •• method . .
·• f$?' 2.8. P'hannacokinetics of glucosamioe in hlllillUI -volunteers after oral
' ,: 11dministration
" Glucosamine sulliltc was given in commercial sugar-coated tablets*)
to 6 volunteers whose characteristics are shown in Table 2. Blood
was sampled IS, 30, 45, 60, 90. 120 and 180 min after administration. Urine was collected between 0 and 4, 4 and 8, 12 and 2A h
after administration.
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Table l: Characteristics ofhumao volunteers (avtrage ± S.D.).

Number .
Age

Rllnge

Weight
Rllng.e
Height
Rllng.e

l.v.

Oral

6 (3d, 39)
34.8 ± 10.9
20 - 48
58.5::: 10.7
47 - 75
169.7± 8..5
163 -184

6 (3d,) 9)
29.3± 6.9
24 - 42
55.2±. 8.5
42 - 67

169.2± 10.2
ISO - 180

3. Results
.3.1- pK of g]ucosnmine
The p.K, of glucosam1ne was found equal to 7.52 ar 20 ·c,
and 6.91 at 37 ·c.

1000~~,_--,---,---, ~~~~,,~
, ~~T~~~~~~~~
0
2
3
•to
so
100HOURS 160
Fig. 1: Rlldioact[vity (--. I oral), ih deproteiniz.td plasma ( . - -e ) (mainly due to gluoosammcl and in plasma pro1e1ns (4 - -4 ) (due to gtucosamine fractions oncorponned in «- and tl-globulins) after i.v. il1)eclion of 23

pCi/kg of{"q-glucosamine (10 mglkg glucosanUne sulfate) to dogs . .o\veras,es
and standard deV1Bhons are g~ven ,

Table J: Radioocllvity in the non·precipitable fraction
of Iota I plasma mdioactivlty.

Binding to plasma proteins in vitro
Concentrations of glucosamine sulfate between 3.82 and
38.7 ,ug/ml in human, canine or rat (Sprague-Dawley) plasma, freely di1fused through· the dialyzing membrane. In
vjt.ro, therefore, glucosamine is not bound to plasma pro~
teins of man, dog or rat.
3.3. Pharmacokinetics of radioactivity in dogs, after i. v.
administration of uniformely labelled p•q-glucosamioe
sulfate
The radioactivity fo!ffid in plasma, splitted into non-precipitable and precipitable radioactivity, is given in Fig. I.

3.3.1. Total radioactivity in plasma
The total· radioactivity declines rapidly, till the 54th min
aft.er. injection. Then it increases and 8 h after injection it
reaches tbe same levels as 5 min after injection. Afterwards
jt decreases very slowly (disappearance l112 = 70 h). This
unusual phannacokinetic- behavior is similar to that found
intherat{ll). ~
3.3.2. Radioactivity in't(te noo--precipitable fraction
The percentage of radioactivity in the non-precipitable fraction with regard to the total radioactivity is given in Table 3.
Until 30 min after injection, 90% of the radioactivity or
more is in the non-precipitable fraction. Then this radioactivity decreases rapidly. After 90 min it represents only
19% of the total radioactivity. After 4 h it is Jess than 5%,
and is probably an artifact due to incomplete precipitation.
Samples of the non-precipitable fraction were assayed by
ion-exchange chromatography. The retention time of the radioactivity was Ole same as tbat of glucosamine. Also the
amount of radioactivity was consistent with the concentra·
tions of glucosamine found by the ion-exchange chromatographic method.
The radioactivity of the non-precipitable fraction until 60
min after injection represents therefore free glucosaminc in

•) Dooa>S 200-S; manufacturer: Opfermann Arzneimittel GmbH,
Bergisch Gtadbach (federal Republic of Germany).
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plasma. After 60 min the levels of free glucosamine were too
small to be studied with the ion-exchange method.
Two electrophoretograms were obtained from each plasma
sample. One was stained with the usual method to measure
albumins and globulins. The other was autoradio_graphied.
Till 10-20 min after injection the radioactivity remained at
the starting spot. Between 30 and 60 min the radioactivity in
the electrophoretogram was small and not clearly concentrated at any level. After 60 min the precipitable radioactivity was concentrated in few bands, which were associated
with the a- and P-globulins.

3.3.3. Pattern of the non-precipitable radioactivity
Using the stripping method [16], the following exponential
equation (I) was found for the average levels of nonprecipitable radioactivity:
1000 dpm/ml: 192 X e-3.20hb ~26.7 )( e-OJ52Kb
(I)
Since the administered radioactivity was 23 J,~Ci/kg of body
weight, the initial distribution volume can be calculated as
I05 ml/kg body weight The initial disappearance rate has a
t112 of 13 min. It represents probably the diffusion ofglucosamine from the vascular bed. A terminal disappearance
mte follows with a Ira of L97 h. It represents probably the
diffusion of glucosamine into the tissues and the uptake of
glucosamine for biosynthesis and metabolic processes. The
levels after the 8th h were excluded from the analysis because affected by a large experimental error.

An:nom.·Foroc,h .l Drug R«. 36 (I), Nr. 4 (19R6)
Seu!1~r ttaL- Glucos:unlne •

or pl11Sma, in percent

t
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3.3.4. Pattern ofthe precipitable radioactivity
The first precipitable radioactivity appears c~. 15 min after
i.v. administration and then increases raptdly. The radioactivity pattern is described by equation (2):
JOOQ dpm/ml: -229 X e-0.317 x h + 214 X e-0.010 ><h
(2)
ln equation (2) the first tenn n;pr~ents the '.'invasion."
phase and describes probably the kinetiCS of the bJOsynthetJc
process of plasma proteins in which glucosamine is involved. The peak occurs 12 h after administration, and is
185 x JQl dpm/ml (calculated). Then the precipitable radioactivity decreases, with a t112 of 69.3 h. The distribution
volume, calculated by extrapolation of the disappearance
curve to time 0, is 107 ml/kg body weight, i.e. very similar
to the initial distribution volume of the radioactivity due to
. glucosamine.
The'AUC, calculated by the trapezoid methM between 15
min and 144 h, is 15.8 >d06 dpm/mlxh.
3.3.5. Radioactivity in red cells
The radioactivity found in red cells represents the sum of
-~<. ~.: g!ucosamine entered into the erythrocytes, the radioactivity
•·
bound to the membrane of the erythrocytes and the con tamination by plasma radioactivity. Due to this composite ori.·
gin, the radioactivity is difficult to analyze, also because it is
affected by a notable quenching error. In general the radioactivity in the erythrocytes was proportional to the nonprecipitable radioactivity in plasma.
, .

.j

3.3.5. Urinary and fecal excretion of radioactivity
Table 4 gives the excretions of radioactivity found in urine
and feces. During 6 days of observation 35.9% of the administered radioactivity was excreted with the urine and feces.
Fecal radioactivity was 5% of the urinary radioactivity.

II

3).

fact s r
exchan
precipi
The a
dioacti
and fit
tion 3)

that the radioactivity in. the urine of the first 24 b was due to
glucosamine by ca. 80o/o.

.:::!

3.3.6. Radioactivity in the expired air
Tn the rat study (ll] substantial amounts of radioactivity
were eliminated as C02 in tbe expired air. The presence of
(1 4C]-C01 in the expired air was found also in the dogs
after i.v. administration of radioactive glucosamine. Our
experimental conditions, however, did not allow to make
a quantitative collection of the expired col.
3.3.7. Radioactivity in organs
The radioactivity found in organs and tissues, 2 and. 144 h
after administration, is given in Table 5. 2 b after administration the greatest radioactivity is found in the liver and
after 144 h in the kidneys. Notable is the radioactivity
found in the cartilage, which is greater than that found e.g.
in other tissues, such as the skeletal muscLes. Even 144 h
after administration there is a notable residual radioactiv;
ity in most organs and ln the cartilage. These results are
consistent with those found in a previous study in the rat
[II].

100(
The in
disapp
pearan
admin
after i

. .'

3.4. Pharmacokinetics of radioactivity, after oral
administration of (1 4CJ-glucosamine sulfate
Tbe radioactivity found in plasma, spHtted into nonprecipitable and precipitable radioactivity, is given in Fig.

Time (h)

Urine

8

18.0 :.:9.9
29.6:1:3.3

24

48

JL9:d,J
32.9±3.7

72
96
144

33.7±3.6
34.2±3.5

Feces

Total

0.88±0.13
1.42±0.14
1.58±0.16
1.66± 0.19
1.71 ±0.20

18.0± 9.9
30.5±3.4
33.3:!:3.4
34.5:3.8
3S.3±3.7
3S.9:t:3.6

AUC

2.

3.4.4.
The r
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cotnp•
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dioact
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50000

3.4.5.
Table
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with
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10000
5000

TableS: Radioactivity found in organs after i.v. administration of 23 11Cilkg

b.w. of{'•q.glucosamine. ·

1000

. ,·

After 21i

Organ

I'QOO
dpm/g

I

i.
1 ·.

1'

'(

I

4.3
1.2
0.02
0.46
0.21
0.49
0.04
O.oJ
0.12

8t!'l

44.8

6'!

273

26.1

107

Adrenal$
Brnin

Ill

36
17

43

'

135
325
18
170
70
270
24
14
29 .·

Testes

I

%a)

Kidney

Ulerus
Ovaries

i

%•)

1000
dpm/g

Liver

Heart
Luogs

l

Aftu 144 b .

Cartflagei>l
Muscle
S-p.l een
Sternum

Pancreas
Bone marrow
Eye

5'

Subcutaneous fat
Perirenal fa 1
Skin
Glandular stomach
Mucosal stomach
Small intestine

S7
36

'0.010
0.93
0.30
1.10
0.14
0.04
0.076

12
22

40

87
25

7

29

17

l
II

' 9

12

24

13

12

19
12

52

Plasma (non-prcdp.)

-

0.17
0.07
0.52

21

0.012

0.079
0.17

'

0.006

19
22

0.074
0.44

23

. 1.73

13

a) Percent of !~(!ministered dose found in the whole organ.
ral head.
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Fig. 2: Radioactivity (-- , total). in depro!einiu:d plasma (e

I
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ly due to glucosamine) and in plasma proteins <
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17
21

0.43
0.20
0.60

I

bt From the femu-

Tin

mine. fractions incorporated in alpha and beta globulins) after oraJ adminis-

11-ation of 24,5 iiCilk;g of [''Cj-glucosamine (10 mg/kg glucosamine $Utfate) to
dogS. Average and standard deviations an: given.

000030

3.4.1. Total radioactivity in plasma
Radioactivity appears already 15 min after oral administration. Jt increases to reach the peak level 24 b after administration. Afterwards it decreases slowly with a lineal'
disappearance rate characterized by a trn of about 60 h.
The total radioactivity can be separated into a fraction
which precipitates with the plasma proteins and a fraction
which does not precipitate with.the plasma proteins.
3.4.2. Radioactivity in the non-precipitable fraction
Until 60 min after administration, most of the radioactivity is in the non-precipitable fraction of plasma. It reaches
the peak at 60 min after administration and then it declines slowly. The non-precipitable radioactivity represents
98% of the total radioactivity l'5 min after administration,
then the percentage decreases tq· 82% after I b, 38% after 2 b
and is less than 6% of the total 'radioactivity after 4 h (Table

3.4.6
ln sa
possi

3.4.7

' ;

;: .

732

3.4.3.
In the
pears
It inct
minist
clines
patten
by equ
1001
The'
(after
The r
tion i
sulfate

100000
Table 4: CUmulated radioactivity found in anne .and feces after Lv. 3dministmtion of{''CJ-glucosamine. Avernge ± S.D. of tbe percent of administered
dose calculated on the results from 4 animals.

n.

Most of the urinary radioactivity (87%) was excreted in the

first 24 h. By ion-exchange chromatography it was found

Arznoim.-Forscl>.f Drug Res. 36 (I), Nr. 4 (1986)
·
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~...~- J). This small

quantities after the 4(h h are probably artifacts due to incomplete protein precipitauon. .Sy Jon~ exch~e chro~ato&!aph~ it was seen that most of tbe .non. ~"-· prCClpJtable radioactrvtty as due to unchanged glucosam10e.
Tbe average plasma levels of the non precipitable radioactivity were analyzed with the .stripping method (161
and fitted with a single-compartment open model (equa-

tion 3):
. ·' · 1000dpm/ml = -34.2xe-2.826"11+22. 1 x e-O,UOxb
(3)
, ,..., The invasion rate is very fast and has a trn of I S rnin ..The
, ;• disappearance rate is detined by a t1n of 4.62 b. The dlsap~. f · pearan~ rate of the non-precipitable radioactivtty a fter oral
.
administration is probably due 10 the same fuctors as tbat
after Lv. administration.
3.4.3. Radioactivity iD the precipitable fradion
In the precip itable fraction of plasma, radioactivi ty appears in appreciable amounts I h after administration.
It Increases rapidly and reaches the peak 30 h after administration with 128.8 x. 10' dpm/llll. Afterwards it declines slowly with a disappearance 1112 of 63 b. The
pattern of the precipitable radioactivity can be described
by equation (4):
1000 dpm/ml =-189.8 xe-O·••• ><h + 180.9 xe-O.Oit •b
(4)
The uinvasi.on " phase is cbaracteriud by a till of 6.2 h
(after i. v. administration the " invasion" t1n is 2.2 h). The
AUC between 30 min and 144 h is I 1.3 x 10' dpm/ml x h
The rat.io between this AUC and that after i.v. administration ls a good index of the bioavaiJ:~bility of glucosamine
sulfate orally given. This ratio isO. 715.

3.4.4. Radioactivity In ted cells
'rhe radioactivity in red cells is due to the radioactivity of
gl ucosa.mine, to the radioactive substances bound to the
membrane, and to contamination with plasma. Due 'tO tbrs
composite origin, this radioactivity is difficult to analyze.
H owever, it can be explained by the non-precipitable radioactivity freely diffusing from plasma into the red cells.
3.4.5. Urinary and fe<::U excretions o f ncfio~ivil y
Table 6 gives Lbe cumulated unnary and fecal excretion of
radioactivity.
ln 144 h 22.3% of the administered radioactivity is excreted
via the urinary and fecal route. The radioactivity excreted
with fee~ is 12.7% of the administered radioactivity. Th.js
means tba t at least 873% of the a'dm.inistered glucosamine
was absorbed from the gastrointestinal tract
~
j

HOURS

1150

e) (mainue to slucosaoral ndminis•Jne 5ulfate) oo

I adminisb after ad·
b a linear
60 b.
a fraction

a fraction

Table 6; Cumula!t:d radkJactivity round in urine and feces after ort1J adotinis·
trDtlon of ('•q.gJucosamine. Average ± S..O. of the percent or a:dminisle~ d05C c:aiCIII~~tcd \In 'the n:suhs from 4 arumab.

Time (h)

8
24
48
72

96
IW

144

Urine
4.7:%0.8
7.7± 1.7',
8..5::t 1.4
9.1%1.3
9.3± 1.3

9.5:1:1.3
9.6:d.3

Feces

TO!al

2.4%1.6
10.7:!:5.4
11.9:!:.5.6
12.3::5.5
12.6:5•.5
12.1::: 5.5

4.1::0.8
10.1:::)1.2
19.2±4.1
21.0:t: 4.S
21 ,7%4.)
22.1:!:4.4
22.3:t4.4

3.4.6 . Radioactlyiey in the expired air
ln samples of expired air (14C}~ was found. Jt was nor
possible to measure it "quantitatively.

l'abl~ 7:

R.;tdloactivity lbund In ()l'!lllnt alter oral admmistmt1011 ofl' iitiVk..&
b.,.. of(''CJ·glvcos;Jmine.
Aller 2 h
Org~~n

1000
dpm/g

Liver

467

'Kidney
Adrenal!
Dillin
Hean
Lufl&$
Uterus
Owries

137
31

Ttste!i

14
4
21
II

s

60

0.04S

0.008
0.04

0.056
0.17

16

Small intestine

68

4.4

18

PI3Sma (non-prtcip.)

ll

GLandular stomach
M ucosa.l scomach

o.u

0.058
0.23

0.024

g

10
5
14
II

Perirmallilt

Skin

0.071
0.080

16
10
14
10

0.02

.

...

0.009

8
8
49

0, 11
0.040
O.o76

'..
.,

2.7
0.76
0.011
0.20
0.23
0.40

16
48
IS
12
22
.ll
40
18

o.os

0.45

0.20
0.36

').7

dpm/g

19.3
l.l

l3

,..,

1000

1!(,~

) I

2.S
2S
38
10
l2
7

Canilascbl
Muscle
Spleen
Sternum
Pancreas
BonemarTOW
Eye
Subcutaneous Cat

Alter 144 b

11

.,

,.'•

9

0.056
0.24
II

IS
3

•l Pen:cnt of a.dminmered dose found in the whole Of11;111t, bl From the femu·
rat head.

the residual radioactivity is larger than the non-precipitable
radioactivity in plasma. showing that a part of the radioactivity is represented b y glucosarnine or g!ucosamine
derivatives incorporated into the componenlS of the tissues.
3.5. Plasma levels and urinary excretion after i:r.
administration in JllllD of 800 mg gluoosamlne sulfate
The plasma levels of glucosamine a.re given in Fig. J . The
results, analyud with the stripping method [ 16), can be interpreted by equation (5) for a lWO-QOmpartment open mod-

el:
C = 119.8 X e-0.77xb +20. 7 X e-O.l36><h
(S)
when: Cis the concentration of glucosaminc: ln nglml.'
T be pharmacokinetic con.stants are as follows: distribution
volume 7 1 ml/kg; first dil'llppearance rate t112 6 . J min;
tenninal disappearance rate 1112"' 2. 1 h.
Equation (S) shows that after t. v. adm inistration, the pharmacokinetics in plasma of glucosatnine in inan is comparable to tha t oft be non· precipitable fraction of radioactivity in
dogs (c( equation (I )).

=

=

200
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100
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;Y.l

i~
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3.4.7. Radioactivity in orpns
The radioactivity found in organs and in tissues, 4 or 144 h
after administration. is given in Table 7. The distribution of
radioactivity is consistent with that found in the rat [ 11}. 4 h
after administration the greatest radioactivity is found iln the
liver, followed by the kidneys. Other o:rpns and tissues, including the articular cartilage, show an active uptake o f radioactivity from plasma. Even 144 h after administration
there is a notable residue of radioactivity. 1n most o~s

fO

5~---,----~--~

0

2

HOURS

3

F~g. 3: Plasma lm!b or f!ucosamine In 6 volunteers nftor i.v. adminisuation
of 13.7 mgtq gluOOAm•ne sulfhtc. Tbe assay W1l$ made whb i<m~xchan&e
eh.rornatog.raphy. a met~od , wllicll is speci6c for glueosamine.. Levels an: ex.·
pressed tn glllCO$llmine baK. A~ and standard de via UOII$ ~~ &i ven.

(1), Nr. 4 (1986)
• -Chi<XUminc·.
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cokstletic model. During thas pha t: there is also the greatest
urinar} Cllcret ion of rad ioactivity, which can be identified as
glucosamine. Between 30 and 60 min after administration,
the rcl.dioactivity in plasma reaches a minimum. Then tile
radioactivity increases and reaches the peak around the 8th
h. This radioactivity is no more due to glucosamine. It precipitates with the plasma proteins, it is not freely diffusible
across the red cell membrane and does not give the specific
reactions of glucosaminc. Electrophoretically, it migrates
with the a- and .fJ-globuHns of plasma, and is probably in tbe
'l'lble 8: Urinary exaetioJIS after i v 3tlminiSitlltlon in man of800 mg of ~lu·
glyeoproteins fractions. The Jjvcr plays an important role in
cos:unine sulfate in pc1'0Cnt of adminiJUI'cd dose. Avera,g,e : S.D. of 6
the incorporation of the radioactivity in the plasma proteins.
~ub~li.
This could be proven experimentally in rats with a severe
aunulated
Tune (h)
liver damage due to
In these animals the incorporaL;:-n
of
radioaCtivity
into
the
plasma proteins occurred with ~
J1.7:S,
l
31.
7±5.1
0-2
slower rate than in normal rats.
38.3.±5.6
6.6:t.l
2- 8
38.3±5.6
8-24
0
The disappearance rate of t.be protein-incorporated radioactivity is very slow (t•n ~ 2.9 days) and is consistent with
the turnover rate of plasma glycoproteins. During the first
3.6. Plasma levels and urinary excretions after oral
phase, Le. during the phase with free glucosamine in plasma,
administration in man nf 6 gnms of glooosamine su.lfate
the radioactivity diffuses rapidi·Y into most organs. BiologiIn plasma glucosamine was below the detection limit (ca. 10 cal barriers do not seem to exist, since radioactivity can be
1-(g/ml), at all tested times. Conversoly in urine substantial found e.g. in the brain in similar concentration as in plasma.
amounts of glucosamine could be found. as shown in Table Conversely, several organs and t issues show a capacity to
9 . G lucosamine is therefore absorbed from the gastrointes· concentrate glucosamine from plasma. The most important
is the liver, which probably uses glucosamine for several bio·
l tnal t.raCL
synthetic processes. Also the kidney concentrates glucosn.mine and excretes it in the urine, Other tissues are afso
Tal>lt 9: Unnary UefflJOD$ .lflet ortll •dmiRL$1lallon tn man o( 6 ifi!IIS or capable to concentrate and to retain gJucosamine. Among
B)ucosan1\ne sulfate, io percent oflhe admonistend dose. A.-emge-,; S.D. of6
the skeletal tissues, the articular cartilage has this capacity,
:tUbJect5...
as sho~ in TableS and by autoradi<?graphic techniques in
.
Cumula~
T ime (b)
Fraction
a prev1ous study in the rat (I I). The Incorporation into the
articular cartilages is rapidly seen also after oral administra0.85±0.58
0.85;:0.58
0-4
tion and represents the pbarmacokinetic background for the
1.12:£0.60
4- 8
0.27 ~ 0. 1 8
O.OS:t0.()4
1.19±0.70
8-ll
therapeutic activity of glucosamine in some metabolje dis·
12-24
0.02 :~;.0,03
1.19±0.58
orders of the cartilage.
After oral admimstration gluco:iamine is rapidly and well
absorbed from the gastrointestinal lr.l.c t. as seen also by Te4. Discussion
soriere et al. [l 2]. In fact, based an the ICca1 e.'tcretioos of rad ioactivity after oral administration, the gastrointestinal ab·
4 .1. Pllysical properties or glueosa.mine
Glucosarnine is a small molecule (m.w. = 179.17), very sol- sorption in the dog ts 87% of the administered dose. The
uble in wat.eT and soluble in hydrophilic: organic solvents subsequen1 pbarmacolcinetic, d istribution and metabolic
pattem are fuUy compatible with those of free and proteinsuch as methanol. Ar 37 ·c &Jucosarnine has a pK, of 6.91. incorporated
glucosamine found af\er i.v. administration.
This meens that at pH 7.4, e.g. in the blood, 25% ofglucosamine is ionized, and 7.5% is not ionized. At pH 6.8, e.g. in 4.4. Pharmacok.inetic of gjiiC'osamine in man
the small intestine, 46% IS ionized a nd 54% is not ionized,
At pH 1-3, e.g. in the stomach, glucosamine is completely · The studies made with radioactive glucosarnine in dogs and
ionized. The pKa of glucosamine is &hercfore very favourable In rats show that the radioactivity remains for a very long
for an absorption from t he small intestine and, in general for hme in several organs. It is therefore unethical to use rathe crossing of biological barriers in the body. Only in the dioactive glucosam.ine or other radioactive aminosugar
stomach glucosam.ine can hist in a very polar form, which derivatives in man. Pharmacokinetlc studies in man are
is in most instances an obstacle for crossing ~lular mem- therefore possible only with oold glucosamine, even though
the assay method has several limitations.
branes.
All these properties candidate gluc:<>samine as an easely ab- Tbe results obtained administering to human volunteen
sorbabJe and easely diffusible sub~tanc:e, as in fact it was cold ~ucosaroine sulfate, i.v. or orally, and assaying gluCOSilmine in plasma and utines with ion-exchange chromatoe~perimentally found.
graphy, show that the pharmacokinetics. distribution and
'
metabolism of glucosamine in man does not substantially
4.1. Binding of glurosamine< to plasma proteibs
differ from that found in dogs and in rats.
1~ is important to know whether a substance binds with plas.
ma albumins in order to understand the mechanisms of eli.
minalion and to specu.late about possible interactions with 5. Conclusions
olher drugs. It was seen tliat in vitro glucosamine does not After i.v. administration to the dog, glucosamine is found in
bind with plasma proteins or rat, dog or man. Interactions plasma in a "free" form. In this form it is not proteinwith other drugs on a phannacokinetic basis seem therefore bound, is freely diffusible through biological membranes,
unlikely.
and is selectively concentrated in some organs. first of all in
the liver and in the kidney, but also in other tissues, e.g.. in
4.3. Pbanrutcok:ineti.cs of g.lut0$amio~
the articular cartilage. The free glucosamine disappears raprmrnediately after i. v. administration to dogs of (HCJ. idly from plasma and is substituted by radioactivity incot·
glucosamine the radioactivity found in plasma is represented porated into the plasma glycoproteins. This radioactivit.y
by glucosamine. This radjoactivity is not bound to plasma follows the phannaco.kinelic and metabolic pattern of plasproteins, is Creely diffusible into the red ce11s (the plasma/red ma globulins. Glucosaminc is mainly excreted in the urine.
ceU rat1o of radioactivity is similar to the ratio of the Only a small fraction of the administer<.'d glucosamine or of'
concentrations of water in the two systems) and disappears its derivatives are excreted in the feces. Notable fractions are
from plasma according to a two-compartment open pharma· metabol.iz.ed to col and excreted in the expired air.

The u rinary excretions are gt ven in Table 8. The excretion
occurs mainly within the lint 2 h nner admlDistTatio!l. A
smaller fraction is e\Creted in the following 6 b. reachtng a
total of38.3% of the administered dose. h s hould be recalled
, . .• that in dogs the urinary excretion of radioactivity 24 h after
i. v. injection was 29.6 ± 3.3% of the administered dose (cf.
Table 4). The results obtained in man are therefore similar
to those obtained in the dog.
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After oral administration to the dog, glucosamine is rapidly
and largely absorbed from the gastrointestinal tract. Its pharr macoki.netics, distribution, metabolism and excretion pattern are consistent with those found after i. v. administration.
~... The pbarmacokinetic studies in man are limited by tbe fact
';. that radioactive glucosamine cannot be administered for ed:l~ ical reasons, and that the methods for assaying cold glucosaitiine have a low sensitivity and do not measure the products

···- deriving from the metabolism of glucosamine- Even with
these limitations, however, the results show that the pharmacokinetics of glucosamine in man after i.v. or oral ad min.
i~tration does not differ substantially from that found with
·.,. . radioactive glucosamine in dog5 and rats.

245, 5001 (1970)- {5} Manking. H. J., Dorfman, H .. Lipp\ello. L.
Zarins, A., 1. Bone Joint Surg. 53-A. 523 (1971)- [6] Mondino, A..
J. Chromat. 30, 100 (1967) - [7) Mondino, A., J. Chromat. 39, 262
(1969)- [8] Mund-Hoym, W. D., Tberapiewoche 30, 5922 (1980)(9] Murnane, T. W., Bell, W. D., J. Dent. Res. 51,652 (1972) - [10)
Roden, L., Ark.'Kemi 10, 345 (1956)- (II] Setnikar. I., Giacchetti,
C., Zanolo, G., Pharmatherapeutica 3, 538 (1984)- [12] Tesoriere,
G., Dones, f ., Magistero, D., Castagnetta, L., Experientia 28, 770
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Vergleich der Bioverfiigbarkeit von zwei Diazepam-Zubereitungen
K.lini~he Vergleichsstudie zwischen einer neuen Handelszubereitung und einem
Standardprapara.t nach oraler und intramuskuHirer App1ikation
Yon F.

Resch~

G. J;anger, G . Koinig, R. Dittrich und W. Sieghart

volunteers
lying glucosage chromatotribution and
substantially
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000033
Zusam.menfassung: Die vorliegende Studie zur Pharmakokinetik von Diazepam untersuchte nach einem CrossoverDesign at~ insgesamt 40 gesunden Probanden die Bioverfogbarkeit von G..ewacalrrf® als neuem Testpriiparat und einer
weiteren Diazepam-Handelsform (DH) als Standardpriiparat nach oraler ufu.l intramusku/iirer Applikatlon. Der Vergleich der beiden Priiparate erfolgte durch Bestimmung des
Diazepam-Plasmaspiegels nach Gahe von jeweils 10 mg eines Priiparales.
lm Vergleich der ora/en Bioverfogbarkeit (N 30) konnte im
Hinblick acif Ausmafi und Geschwindigkeit der enteralen
Resorption kein stalistisch belegbarer Unterschied zwischen
heiden Handels/ormen gejunden werden. fm Vergleich der
intramuskuliiren Bioverfiigbarkeit (N = 10) zeigte sich ein
Trend zur schnelleren und vollstiindigeren Resorption von
Gewacalm gegeniiber DH; dieser Trend war zwar statistisch

=

Arzneim.·for>eh./ Drug Res. J&(l). Nr. 4 (1986)
R...,cheLal -Doazc:pam
. ·
·

..-

signijikant (p < 0.05), doch sol/te wegen der relativ niedrigen
Zahl der Probanden for den intramuskuliiren Verg/eich dieses Ergebnis durch eine Replikations.studie erhiirtet werden.
Summary: Comparison of the Bioavailability of Two Diazepam Preparations/Clinical comparative study between a new
commercial formulation and a standard preparation after
oral and intramuscular application
The following pharmacokinetic siudy was aimed at a comparison ofthe bioavailability of two different prepar.ations of
diazepam (GewacalrrflJ and a further wei/known formulation). 40 healthy volunteers were subjected lo a cross-over
design in which plasma levels of diazepam were assayed af
ter oral and intramuscular application of 10 mg of a prepa·
ration..
·
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Single Dose Pharmacokinetics and Bioavailabilit y of Glucosamine in the Rat
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Abstract Purpose: To study the phacmacokinetics of glucosamine followingvarious routes of administration of the
hydrochloride salt to rats and to locate the site of its firstpass metabolism. Methods: Rats were cannulated in the
jugular vein and single intravenous, oral and intraperitoneal
doses of 350 mg.kg-1 were administered. Serial blood samples wer.e collected and plasma glucos211line concentrations were detennined using HPLC. Results: After
intravenous administration, the apparent terminal half-life
(1.09 ± 0.98 h), apparent steady state volume of distribution (2.1 ± 1.1 L.kg-1) and total body clearance (261 ±
0.81 L.kg- 1.h- 1) were calculated. The peak plasma concentration, after oral administtation, occurred approximately
30 min post-dose and the absolute bioavailability was 0.19.
Glucosamine was completdy bioavailable after in ttapetitoneal administration. Conclusion: Orally ad.trunistered giucosamine is rapidly ~bsorbed, highly distributed and
efficiendy cleared. The gut rather than liv'et is mainly
responsible fot the first pass metabolism since reduced
bioavailability is observed after oral but not intraperitoneal
doses.

glucosamine and its metabolites and/ or degadation products. We have applied a .recently .reported specific and sensitive HPLC-UV assay (6) to delineate the glucosamine
pharmacokinetics. To explore the site of fitst pass-metabolism of glucosamine we. followed the plasma time course
of the drug after administration of single doses to ats via
the intravenous (i.v.), intraperitoneal (i.p.) and oral (p.o.)
routes.

MATERIALS AND METHODS

Materials
D-(+)-gluc.osamine hydrochloride, D-(+)-galactosamine
hydrochloride and 1-naphthylisothiocyanate (>95%) ~ere
purchased from Sigma Chemical Company (St Louis, MO.
USA). Methanol and acetonitrile were pu.rdlased from
Caledon Laboratory Led (Georgetown, ON, Canada) while
triethylamine and acetic acid were purchased from BDH
Inc. (Toronto, ON, Canada). AD chemicals and solvents
were ACS analytical or HPLC grade. The styrene divinylbenzene quaternary ammonium solid-phase cartridges
(200mg/ 4.0 mL; particle size .cange 45 - lSOJ.I.) were
obtained from Alltech Associates, Inc (Deerfield, II.,

USA).
IHTROPUCTION
Osteoarthritis affects approximately U% of the general
population and the incidence increases with age (1). Current drug therapies, including acetaminophen and nonsteroidal anti-inflammatoty drugs. do not slow or reverse the
degene.mtive process in osteoarthritis. Glucosamine (2amino-2-deoxy-D-glucose) has .recendy received 2 great
deal of public attention as a treatment for:: osteoarthritis,
prompting scientists to investigate its clinical usefulness
and potential adverse effects (1). It has been proposed that
glucosamine stops and possibly reverses the degenerative
process in osteoarthritis (2). Pharmacf?kinetic studies of
glucosamine in the rat, dog and mac have been teported
(3-5). Howe~ these investigations .have been conducted
with radiolabeled drug and do not differentiate between

•

Corresponding Author: F. Jamali, Faculty of Pharmacy & Phanna-

Animals
The study protocol was approved by the Health· Sciences
Animal Policy ~d Welfare Committee of the University of
Alberta.
A group of five male Sprague-Dawley rats (260 ± 4g) was
used in i.o. and oal crossover studies with a two-day washout period between the lWO doses. The same cannula was
used for bolus injection and for withdrawal of blood samples. Following bolus injection, the cannula was washed
with nonnal saline solution to avoid the posstbility of
carry-over. A different group of six rats, in the same
weight range, was used in the i.p. study. Rats were housed
in. cages and maintained in a controlled environment with
free access to food and water.

ceutical Sdences, University of Alberta, Edmonton, Alberta, canada
T6G 2N8. ljamall@phannacy.ualberta.ca
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Procedure
Rats were anesthetized with single i.p. injections of sodium
pentobarbital (60 mg.kg-1 ), cannulated via the right jugular
vein one day prior to drug administration and fasted overnight. Rats were administered exact volumes of glucosamine HCI solution (200 mg.mL-1 in no.anal saline) to
give single i.v. or p.o. doses of 350 mg/kg as injections or
gavages respectively. Blood samples (0.3 mL) were drawn
at 0, 5, 10, 15, 30, 80, 90, 120, 240, 360, and 480 min postdose and collected in heparinized tubes. They were centrifuged at 2000 g for 5 min and plasma was harvested and
kept at - 20° until analyzed.

Analytical Method

•

•

The dete.unination of glucosamine in 0.1 mL plasma samples was perfotmed using a previously described HPLCUV method (6). On the chromatogr.un, gahctosamine
(mtemal standard) and glucosamine appeared at 26 and 29
min .respectively. The assay was validated with a detection
limit of 0.63 !lg.mL"1 and a UnUt of quantification of 1.25
l!g.mL- 1. The response was linear over a concentration
range of 1.25 - 400 J.lg.mL-1 and had an intra- and interday
precision of< 11%. G lncosamine was found to be stable in
ot plasma for at least one month at -20°. It was also stable
for at least 24 h at room tempentnre during processing
through the autosampler.

recorded. Absolure bioavailability (F) after oral doses was
calculated as mean of the ratio AU CpA/ AUCw for every
individual ot, and for i.p. doses was based on the mean of
AUC;.p. divided by mean of AUC,.•. for different groups.

Statistics
All the values are expressed as mean ± standard deviation.
Statistical significance between the means of groups was
examined usingANOVA followed by the Duncan Multiple
Range test (p< 0.05).
RESULTS

The plasma concentration-time profiles of glucosamine
after i.c., i.p., and p.o. doses are shown in Figs.l an~ 2. The
mean pharmacokinetic indices are presented in Table 1.
After i.f!. administration, glucosamine declined in a multiexponential fashion with a opid initial dist:noution phase
followed by a slower eli.m.ination phase (Fig. 1). Absorption after i.p. and p.o. administrations was t:apid as indicated
by the occurrence of mean peak plasma concentrations in
Jess than 13 min with both routes of administrations
(Table 1). There was no significant difference in the mean
AUC values following i.P. and i.p. doses. Following p.o.
doses, however, glucosamine demonstrated a significantly
lower mean AUC as compared to iP- and i.p. routes. The
absolute bioaVflilability for p.o. doses was only 0.19± 0.21.

Pbarmacokinetic Analysis
Pharmacokinetic indices of glucosamine were determined
using non-compartmental analysis (WinNonlin version
3.1, Pharsight Cotporatio~ CA, USA). Doses were normalized based on rat body weight. The term.inal elimination rate constmt,. A for the gJucosamine concentrationtime curve after i.fl. administration was determined by the
linear regression of at least tluee data points ~m the terminal portion of the plasma concentration-time plots. The
area under the plasma concenttation-time curve (AUC)
was calculated using the trapezoidal :tule up to the last
measured plasma concentration, C~ut· To the latter AUC
was added C1u1/~ to calculare AUCo--- The total body clearance, Drs. Wll!l detetmined by i.u dose divided by AU Ct..,
The steady stare volume of distribution, V<~ss, was calculated from Vc~s.=dose.MR.T/ AUCiv.> where MR.T is the
mean residence time and AUMC is the area under the
moment-time (7). The pat:ameters were determined fox
each individual animal and the sample population averages
were calcnlated. The obseJ:Ved peak plasma concentration
(Cmu) and the time-to-pea concentration (Tmu) were

0

2

4

a

6

Time (b)

Figure 1: Mean g1ucosamlne plasma concentration
versus time curves after single i.v. bolus (A.) and i.p.

<•)

administration of 350m& kg-1 gi&Kosamlne HCI to rats.
Concentrations below 1.23 !Jg/ml were not used in the
calculation of pharmacoklnetic parameters. Error bars
represent standard deviation of the mean (n=S for i.v. and
6 for i.p.).

000035

182

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 150 of 469

J Phann Phannaceut Sci (www.ualberta.ca/~csps) 5(2):181·184, 2002

•

An earlier report (3) suggests a much longer terminal tl /2
for glucosamine in the rat. However, differentiation
between the unchanged drug and its metabolites was not
possible since radioabeled drug was administered in. that
study. Nevertheless, the true terminal tl/2 of glucosamine
might have been longer than reported herein (Table 1) .if
we bad been able to follow the plasma drug concentration
for a longer period of time. Under our experimental
conditions. we were unable to measure drug concentrations
beyond 6 h due to limitations in assay sensitivity. The
objectives of our study, ie., determination of glucosam.ine
bioavailability and the possible site of first-pass
metabolism, however, were achieved.
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Figure 2: Mean glucosamine plasma concentration
versus time curve after a single .p.o. administration of
350mg.kg"1 glucosamlne HCI to rats. Concentrations
below 1.23 J.lg/ml were not used in the calculation of
pharmacokinetic parameters. Error bars represent
standard deviation of the mean (n=S).
Table 1: Pharmacoklnetic indices of glucosamlne after
administration of 350 mg.kg"1 glucosamlne HCI to the
rat.
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Our observations have been made following single doses

DISCUSSION

•

Mter oral administration, glucosamine is rapidly absorbed
so that some samples taken five and ten minutes after
the
highest
observed
administration
contained
concenttations (Fig. 2). The p.o. doses, however, were only
21% bioavailable. This ·may be attributed to a low
gastrointestinal absorption and/ or extensive first-pass
metabolism. For glucosamine, incomplete oral absorption
may be ruled out since at least 82% of the administered
radioactivity was found to be systemically available
following o.ral administration of radiolabe1ed glucosamine
to the rat (3). Hence, glucosamine is absorbed after oral
adm.inisttation as either unchanged glucosamine or
breakdown products. Furthermore, hepatic first-pass
metabolism may not be a major component of the overall
clearance of glucosamine since ip. doses exhibit complete
bioavailability. Hepatic fist7 pass metabolism is expected to
affect both p.o. and i.p. doses. The most likely explanation
for the poor bioavailability of glucosamine, therefore, is a
substantial loss in the g2strointestinal tract.

Although glucosamioe is considered an endogenous
compound, we did not find detectable conceottations in
blank plasma of the r.u. Following i.11. adm.inisttation,
glucosamine is rapidly distributed and elim.inated from the
body. The multi-phasic appearance of the logconceottation-time curve indicates a multi-compartment
mode1 for the disposition of glucosamine. The observed
mean steady state volwne of distribution of 212 L.kg -I is
rather large and indicates extensive distribution.
Glucosamine is rapidly eliminated so tha~ for most
samples, the plasma concentration falls below the
detectable level of 0.63 ~.mL- 1 by 6 h post-dose. In
addition to metabolic pathways, previous studies have
suggested that glucos.amioe is taken up by bone and is
incorporated
into
plasma
proteins
following
administration to the rat and dog (3).

of 350 mg.kg -t glucosamine hydrochloride. This dose may
be considered rather high as compared with other drugs.
However, the recommended dose of glucosamine for the
treatment of osteoarthritis is 3 g daily (2). In addition, for
pharmacokinetic studies, single oral doses of 6 g have been
administered to hwnan volunteers (4).

CONCLUSION
Glucosamine is rapidly absorbed, highly distributed and
efficiently cleared. Since the low bioavailability of the drug
is evident only after oral administration, the gut rather than
liver is implicated for an apparent large first-pass effect.
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Absorption, distribution and excretion of radioactivity after a
single intravenous or oral administration of [l4C) glucosamine
to the rat
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SUMMARY
Blood levels, tissue distribution -and excretion patterns of radioactivity were studied in the rat
after administration of [l4C] glucosamine sulphate by the intravenous or oral route. After
intravenous administration, plasma radioactivity declined in the first 30 min, then increased,
reaching a peak at the 2nd hour, and disappeared, with a hall-disappearance time of 28 hours.
Tbe radioactivity diffused rapidly in the tissues. Hlgher levels than in plasma were reached in the
liver and kidneys. Tbere was early incorporation of radioactivity in the skeletal tissues (cartilage
and bone). About 50% of the administered radioactivity was excreted with the expired COz and
abo-ut 35% with the urine. Faecal excretion was small (2% of the administered dose). After oral
administration, radioactivity was quickly found in plasma, where it reached a peak at 4 hours. It
then declined slowly, with bipbasic kinetics. Ttle tissue distribution, including uptake in the
skeleton, rep'eated the pattern found after intravenous administration. There was only small
faecal excretion, showing ao almost complete bioavallability of glucosamine given orally, aod
the large ex~retion with the COz (82%) showed that glucosamine is to a large extent broken down
to smaller fragments. Autoradiograpbic studies confirmed the tissue distributiorr pattern aod
showed in more detail tbe tissue localization of radioactivity.
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INTRODUCTION

Glucosamine and the glucosamine-derived galactosamine are obligatory components of important macromolecules, such as the glycosaminoglycans of the
connective, cartilaginous and mucosal tissues, of the membrane glycoproteins
and glycolipids, of the plasma glycoproteins, etc. The normal source of glucosamine and of its acetylated derivative N-acetylglucosamine is the endogenous
biosynthesis from glucose, but exogenous glucosamine, if available, becomes the
preferential source for the biosynthesis of polyglycans, as shown already by the
early studies of Roden. 11 Roden has also demonstrated that iD the presence of
glucosamine the polyglycan biosynthesis is enhanced by two mechanisms: the
availability of the su~trate for the macromolecules, and a stimulating effect on
the incorporation of other essential substrates.
This double role of exogenous glucosamine prompted several investigations on
the therapeutic usefulness of glucosamine, especially in diseases affecting the
articulations, where disorders of polyglycan biosynthesis are involved.2.8 These
studies demonstrated that glucosam.ine bas a therapeutic effectiveness bOth in
experimental lesions of the cartilage4 and in osteoarthrosis.3 •9 ;1s,ta
Exogenous glucosamine, therefore, bas an important biochemical and therapeutic role. Nevertheless, little seems to be known of its kinetics, distribution and
excretion after parenteral or oral administration, therefore we started a series
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of investigations to study these aspects. Since glucosamine, upon introduction into
the organism, is rapidly metabolized and/or incorporated in other substances, and
since cold assay methods nave a relatively low sensitivity, we made our investigations witb ll4 CJ uniformly labelled glucosamine, using the rat as the experimental
anrmal.
MATERIALS AN1> METHODS

nd September 1983
e srudled in the rat
r oral route. After
lin, then increased.

Animals
Animals used in this study were Sprague-Dawley outbred rats supplied by Charles
River Laboratories, Ca1co,ltaly. Before use, the animals were acclimatized for at
least 1 week at a room temperature of22±2°C and relative humidity of 60±10%.
The animals were kept in individual Makrolon cages, fed with supplemented
pellets (Altromin R) and had fresh tap water ad libitum.

:e time of 28 hours.
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Test substance
Uniionnly labelled I 14C) glucosamine was obtained from Aroersham loternational
Uznjted, with a specific activity of 1.23 mCi/ mg, as hydrochloride, in a 0 .615%
solution in warer. Before administration, glucosamine was properly diluted with
unlabelled glucosam.ine sodium sulphate and NaCito obtain a specific activity of
2 1-1Ci/mg glucosamine. The solution to be administered bad the stoichiometric
composition of glucosamine sulphate-. The doses expressed in mgiKg body we.igbt
refer to glucosamine sulphate.
Procedures for the counting technique experimer~ts
An lotertechnique SL 32 counter was used. The dpm values were calculated using
an external channel ratio method, with reference to a previously prepared standard
quenching curve.lnstagel, Dimilume 30, Carbooorb, Soluene 350 were all obtained
f:rom Packard Instruments {Milano).
The rats were fasted for 16 hours before treatment. Oral administration was
made by gavage; intravenous administration was made via the caudal vein. A
constant dose of 20 J£Cilkg of (' 4 C] glucosamine sulphate, carried in 10 mg!kg and
in a volume of 2 ml/kg, was given. At the scheduled killin~ t.ixne the animals were
anaesthetized with ether and exsanguinated from the abdominal aorta. The blood
was heparinized and plasma and red cells separated by centrifugation. From each
animal the following organs or tissues were removed: liver, kjdneys, adrenals,
brain, eyes, heart, ovaries and uterus (or testes) , spleen, stomach (glandular part),
intestine and intestinal contents, slceletal muscle, femural bead, cartilage, sternum,
bone marrow, skin, subcutaneous fat, perirenal fat , and catcass. The organs and
dssues were deep frozen until processing.
fur both administration routes, the animals scheduled for sacrifice at 144 hours,
upon having received the oral or intravenous administration, were placed in an
all·glass metabolic cage to collect urine, faeces, and expired COz. Urine and
faeces were collected daily, C02 was collected during the intervals 0 to 6, and 6 to
24 hours during tb~ first day after administration, then urine was collected daily.
Tbe killing timt.s were scheduled as follows. Oral route: 0.25, 0.5, 1, 2, 4 , 8, 16,
24, 48,96 and 144 hours after administration; intravenous route: 0.17, 0.5,1 , 2, 4,
539
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Absorption. distribution and excretion of radioactivity after a single intravenous or oral
administration ofi 14CI glucosamine to ihe rat

l. Se

8, 16, 24, 48,96 and 144 hours after administration. At each time, 2 males and 2
females were sacrificed.
The total radioactivity in plasma and urine samples was counted directly in
Instagel. Red blood cells were digested in Soluene 350 at 40°C in a shaking Dubnoff
bath, bleached with a mixture of hydrogen peroxide (30%) and isopropanol and
finally counted in Dimilume 30. The faeces excreted in the time periods considered
were dried at 70°C under vacuum for J night and homogenized. Weighed aliquots
were rehydrated, digested, bleached and counted as described for the red cell
samples.
Tissues and organs were finely minced with scissors. Weighed aliquots of each
tissue were digested, bleached and counted as described above. C02 in expired air
was collected on Carbosorb. Measured aliquots of Carbosorb were counted in
Dimilume 30 for the measure of [ 14C I COz. The carcasses were placed in sealed
containers and digested in NaOH 10 Nat 37°C for 5 days. Aliquots were neutralized with concentrated HCl, bleached ~d counted as described above.
Procedure for the whole body autoradiographies
Male rats were treated intravenously or orally with 20 llCilkg [HC) glucosamine
sulphate carried in 10 mg/kg of the substance. The animals were sacrificed 10
minutes and 1, 4, 16, 48 and 72 hours after intravenous injection or 0.5, 1, 4, 16
and 48 hours after oral administration.
At the scheduled killing time the rat was anaesthetized with ether, laid on the
back, held in position with a clamping device and immersed in a mixture of hexane
and soHd C02 at -70°C for lS min. Once deep-frozen, the rat was embedded in
a 2% water solution of carboxymethylcellulose and sagittally sectioned with an
LKB 2220 cryomicrotome in 50 ,nn thickness slices. The sections were dehydrated
on a transparent adhesive tape in cryostat at -20°C. The dehydrated sections were
then exposed by contact to photographic films (Ultrofilm LKB, No-Screen Film
Kodak) at-20°C. Once exposure bad been completed (from 3 weeks to 2 months,
according to the specimens) the film was developed by normal photographic
procedures.

ru

re
dt
m

R
. at

dr

B
F

RESULTS

Phannacokinetics of radioactivity after intravenous administration
Radioactivity levels in blood. The radioactivity levels in blood found after intravenous administration of 20 llCilkg (10 mg!kg) [14C) glucosamine sulphate were
determined in plasma and in red ceDs at different times, individually on 2 males
and 2 females each time. Since no substantial difference was found between males
and females, the mean radioactivity found in the 4 animals was calculated and
plotted in Figure I. The ratio between plasma and red cell radioactivity was also
calculated.
The most important features of the radioactivity levels found were as follows:
(i) there was an initial rapid decrease in plasma levels of radioactivity, with a
minimum ~min was after administration; (ii) there was a subsequent increase
in plasma radioactivity, up to a maximum at tbe.1!ld hour after administration;
(ill) after the 2nd hour, the plasma radioactivity disappeared slowly. From 8 hours
540
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onwards, the ctisappearance rate was close to a first-order linear kinetics, with a
haJJ-disappearance time of 28 hours (r=0.99); (iv) the ratio be~een plasma and
red cells radioactivity changed notably during the observation time.
These results suggest that the radioactivity is not due to glucosamine, but
derives from chemical entities which change in time, i.e. that glucosamine is
metabolized and probably incorporated inro plasma proteins.

·.I
·t
t
l

'f.

I..
l.

Radioactivity in un·ne, faeces and expired C(h. At each time, the data of 4
animals, 2 males and 2 females, were available. Since there was no significant
difference between males and females, the mean of the 4 results was plotted in
Figure II.
Figure D. Cumulative excretion of radioactivity with e.1pired air, urine and faeces after
intravenous administration of t 1•q glucosamine sulphate: mean (:t'S.E.M .) p'ercenrages of
administered radioactivity from 4 animals
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Absorptiofh distribution and excretion of radioactivity after a single intravenous or oral
administration ofi 1•C] ghlcosamine to the rat

About half of the radioactivity was excreted with the C02 of the expired air, showing that a substantial amount of the administered glucosamine was completely
broken down and utilized for energetic processes. Almost 40% of radioactivity was
excreted with the urine. Of this amount, 90% was excreted during the first 24
hours. Only a smaJl amount, i.e. 2'Yo of the administered dose, was excreted with
the faeces. Total excretion with C02, urine and faeces, after 144 hours, was found
to be 88% of the administered radioactivity. At this time in the animals a further
2-J% ofydministered radioactivity was found in the organs and another 5.5% in
the carcasses, so that 144 hours after administration the total recovery of radioactivity amounted to 96%.
:.
Radioactivity in organs and tissues. At each time, data from 2 males and 2 females
were available. Since there was no substantial difference between sexes, the mean
values for tbe 4 sets of data were calculated (Table 1).
The most important features of the distribution of radioactivity in tissues were
as follows: (i) radioactivity of (14C) glucosamine sulphate entered quickly into the
tissues. In fact, 10 min after adniinistration radioactivity was found already in all
organs and tissues, including the cartilages; {ii) in the first 2 hours radioactivity
was concentrated in Lhe liver and kidney, i.e. in the organs involved in metabolism
and excretion:ln these organs during these periods radioactivity was 4 ~o 5-times
higher than in plasma. After the 2nd hour, the radioactivity in the liver and kidney
behaved parallel to that in plasma; (iii) in all other organs and tissues the radioactivity was lower than that of plasma; (iv) the maximum concentration of radioactivity in the different organs was normally reached within the first 8 hours~
After 24 hours, the radioactivity decreased, with a half-disappearance time of 20
to 40 hours. A similar behaviour is found in plasma.
Pharrrwcokinetics of radioactivity after oral administration
Radioactivity levels in blood, The radioactivity levels in blood found after an oral
dose {by gavage) of 20 p.Ci/kg {10 mg/kg) of P4 C] glucosamine sulphate was
assayed in plasma and in red cells of the animals sacrificed at different times,
individually on 2 males and 2 females at each time. Since no substantial differences
were found between males and females, the mean of the radioactivities found in
the 4 animals was calculated and ploned in Figure In.
The following features are noteworthy: (i) fifteen minutes after administration,
the radioactivity was already present in plasma and in red cells; it thenmcreased
rapidly, reaching the peak at the 4th hour. After the 8th hour, the radioactivity
decreased, with a half-disappearance time of 17.7 hours between the 8th and the
48th hour, and of 46 hours after the 48th hour. The correlation between calculated
and found radioactivity levels was very good (r=0.92); (ii) during the first 8 hours
the radioactivity in the red cells was parallel to that in plasma, v.'ith a red
cell/plasma ratio of 0.3 to 0.4. After the 8th hour, the radioactivity in the red cells
behaved independently, with a relative increase compared to the plasma radioactivity. After the 24th hour, the radioactivity in the red cells increased also in
absolute terms, showing that plasma and red cell radioacdvity originate from
different substances.
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Table 1. Radioactivity of tissues and organs after intravenous administration of IHCJ
glucosami.nesulphate: mean (:t:S.E.M.) dpm Xl0 4/g wet tissue
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22.23 Z4.94 25.31 19.88
(0.72) (2.05) (2. 17) (1.73)
28.79 tt.18
9.98
9.45
(6.54) (0.56) (0.84) (0.55)
3.78
1.98
2.92
2.09
(0.21) (0.10) (0.13) (0.32)
2.02
1.61
0.99
l.l9
(0.36) (0.14) (OJ!) (0.03)
1.91
1.85
2.08
1.59
(0.29) (0.21) (0.14) (0.19)
4.42
3.55
3.32
3.90
(0.72) (0.38) (0.56) (0.74)
1.53
3.62
1.14
2.01
(0.40) (0,49) (0.63) (0.9J)
4.73
4.88 6.02 5.74
(0.7 1) (0..36) (0.49) (0.19)
2.96
2.23
2.40
1.96
{0.49) (0.13) (0.24} (0.09)
2.09
1.93
3.15
1.59
(0.21) (0.25) (0.14) (OJ4)
1.36
0.79
0.95
1.28
2.81
1.83
2.52
3 .91
2.24
4.94
2, 13
1.89
2.05
1.31
1.48
2.21
(0.49) (0.14) (0.30) (0..24)
0.49
0.93
0.75
0.53
(0.14) (0.12) (0.05) (0.05)
2.60
1.94
2.67
2.49
(0.45) (0.19) (0.55) (0.12)
1.87
3.38
JA1 1·21
(0.67) (0.09) (0.14) (0.12)
2.68
1.33
1.21
1.58
(0.47) (0.11) (0.07) (0.10)
L94
1.50 1.77 2.99
(0.39) (0.06) (ti.CYJ) (0.16)
0.56
1.96
1.30
0.70
(0.28) (0.12) (0.14) (0.09)
2.89
1.99
1.65
0.98
(0.90) (0..30) (0.38) (0.2.3)
3.16
1.09
1. 19
\ .73
(O.SJ) (0.02) (0.06) (0.11)

Su:nnacb wall

les and 2 females

0.5

Sub<:utaneous
t'a.t
~

fat
Sltin

4

3

16

6.30
11.02 8.07
(0.43) (0.73) (0.67)
6.11
7.CYJ 6.56
{1.08) (0.66) (0.19)
259
3.34
3.65
(0,20) (0.29) (0.31)
1.34 1.24 1.3.5
(0.08) (0.24) (0.07)
2.18 2.60
1.91
(0.20) (0.33) (0.09)
3.04
3.83
1.96
(0.35) (0.42) (O.JB)
5.10 4.00 2.38
(0.7fl (0..77) (0.38)
4.64 3.74 3.35
(0.20) (0.19) {0.12)
1.44
1.78
1.37
{0.04) (0.12) (0.07)
3.97 5.24 4.82
(0.57) (0.61) (0.35)
2.38 2.13 2.01
4.11
4.8> 4.57
1.56
1..84 2.24
2.44 2.15
L78
(0.10) (0.27) (0.05)
0.87 0.56
0.61
(0.10) (0.06) (0.09)
2.79
2.82 3.05
(0.1.8) (0.15) (0..33)
2.14
2..13
:z.~
(0.12) (0.28) (0..21)
1.43
1.47
1.40
(0.12) (0.19) (0.1)!;)
3.81
3.22
a.~
(0.47) (0.32) {UJB)
0.63
1.07 1.11
(0.! J) (0.19) (0.06)
1.21 0.87 2..25
(0..33) (0.15) (0.46)
1.07
1.42
1.26
(0. 10) (0.16) (0.16)

Care ass
6.61

Plasma

4.60

6.67

(dpm X 104 /ml)

13.67

13.57

12.28

8.7()

24

48

144

96

4.85
2.35
1.46 0.71
(0.34) (0.04) {0.07) (0.04)
3.82
2.50
1.55
5.95
(0.32) (0.22) (0.29) (0.05)
1.21
2.16
1.54
0.80
(0.15) (0.03) (0.08) (0.081
1.29 0.90 0.74 0.29
(0.10) (O,CYJ) (0.07) (0.05)
0.94
0.65 O.JO
1.56
(0.09) (0.15) (0.08) (0.02)
0.31
0.86
1.09
2.07
(0.07) (0.19) (0.04) (0.03)
1.64 0.73 0..26 0.09
(0. 16) (0.26) (0.06) (0.02,)
1.74
2.07
2.04
3.27
(0.25) (0.13) (0.14) t0. 15)
1.70
1.01
0.92 0.77
(0.08) (0.14) (0.11) (0.04)
3.07
2.93
1.37
6.59
(0.75) (0.37) (0.40) (0.12)
1.49 0 .73 0.52 0.27
2.62
4.13
1.64
o.98
1.94
1.63 0.93
2.99
1.47
1..30
1.62
0.52
(0. 16) (0. ll) (0.40) (0.05)
0.50 0.31
0.22
0.53
(0.10) {0.03) (O.CYJ) (0.04)
2.81
1.62
1.41
0.59
(0.15) (0.17) (0.05) (0.06)
2.00
1.04 0.96 0.56
(O.i)J (0.08) (0.06) (0.11)
t.J2
1.17 1.15 0.50
(0.04) (O.ll) {0.12) (0.07)
2.87
1.45
1.25
0.53
\0. 131 (0.12) (0.16) (0.04)
1.!? 0.62 0.58 0.52
(O.l4) (0.03) {0.08) (0.08)
1.84
0.82 0.80 0.?8
(0.)5) (0.06) (0.05) (0.08)
l..J6
1.00 0.89 0.42
(0.17) (0.09) (0.05) (0.04}
5.52
(0.23)
0.35 •
6.92 3.42
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•Mean valUes from 2 animals

i'

I,

I

1I!'

Radioactivity in urine,faece~and expired C02. At each time the data of 4 animals,
2 males an~ 2 females, were available. Since there was no significant difference
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Absorption, distribution and excretion of radioactivity after a single intravenous or oral
administration o/( 14CI glucosamine to the rat

t1gure UL Radioactivity in plasma and in red cells after 20 p.Ci/kg (4.44 X101 dpmlkg) o!
14
CI glucosamine sulphate aft.er oral administration: mean (:t:S.E.M.) values from 4 animals
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'do

females, the mean of the 4 results was plotted in Fi
IV.
/
than 1% f the administered r
ctivi was recovered · C02 In 'the
first 6 bours, ilie ra toactivity amounted to 61% of that administere .
ese data
~show the high degree of metabolization of [ 14C I glucosamine sulphate after oral
administration. About 6% of the administered dose was excreted into the urine
and about 5% with the faeces. Taking into account the residual radioactivity in
organs and in the carcass at the 144th hour, the recovery of radioactivity amounted
to98%.
flgure IV. Cumulative excretion of radioactivity with expired air, urine and faeces after
oral administration of ( 1CC) glucosamioe sulphate: mean (::t:S.E.M.) percentages of
administered radioactivity from 4 animals
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0.

Rndioactivity in organs and tissues. Data from 4 animals, 2 males and 2 females,
were available at each sampling time. Since there was no significant difference
between males and females, the mean of the 4 animals was calculated. as shown
in Table 2.

/kg)of

. from 4 animals

Table 2. Radioactivity of tissues and organs after oral administration of 114C I glucosamine
sulphate: mean (±S.E.M.) dpm Xl0 4 /gwet tissue
Organ or
tissue
Uver
Kidney

Lung
Stomach wall
(glandular part)

Stomach waU
.(rumen)

Intestine wall
Intestinal
contents

in Figure IV.
1 in C02. In the
red. These data
pb
~after oral
:
e urine
ra activity in
tivity amounted

Brain
Eye

Adrenals
Testes•

Ovaries•
Uterus•

Heart

faeces after
,e.c;of

Skeletal muscle
Spleen

Femuml
cartilage

Sternum
Bone marrow
Subcutaneous
fat

Perirenal
fat

Time after administration (hours)
O.l5
0.82
(0.12)
0.37
(0.08)
0.11
(0.03)
100.43
(16.62)
148.10
(22.99)
62.74
(7.63)
35.75
(6.97)
0.13
(0.03)
0.09
(0.03)
0.13
(0.04)
0.03
0.17
0.19
0.09
(0.04)
0.05
(0.02)

2

0.5
1.46
(0.19)
0.65
(0.09)
0.35
(0.04)
38.30
(13.47)
65.70
(22.66)
22.97
(3.44)

38.03
(9.33)
0.19
(0.02)
0.26
(0.08)
0.12
(0.03)
006
0.21

o:v
0.07
(0.03)
0.08
(0.02)

5.63
(1.18)

1.98
(0.41)

1.31
(0.30)
29.99
(14.26)
33.42
(14.61)
15.99 17.48
(l.64) (6.75)
24.76 58.04
(10.69) (9.05)
2.04
1.95
(0.54) (1.02)
1.10

1.11

(0.42)
1.78
(0.56)
0.61
1.28
1.32
0.74

(0.58)
1.80
(0.83)

(0.20)

(0.02)

(0.24)

0.59
(0.11)

1.67
(0.44)
0.89
(0.35)
1.82

(0.05)
0.30

0.19

(0.l7)

(0.07}

0.22

o:v

4.47
(1.06)
2.30
(0.25)
1.61
(0.20)
1.63
(0.43)
3.07
(0.93)
4.33
(0.84)
44.86
(13.78)
2.50
(0.64)
1.13
(0.33)
3.85
(0.79)

5.02
(0.92)
2.12
(0.19\
1.79
(0.18)
1.55
(0.241
2.69
(0.39)
3.59
(0.39)
17.43
(6.94)
1.91
(0.19)
0.95

3.41
(0.33)
2.01
(0.14)
1.26
(0.06)
1.19
(0.10)
2.01
(0.15)
2.88
(0.21)
13.96

2.50
(0.2J)
1.79
(0.07)
1.27
(0.07)
1.09
(0.08)
1.60
(0.15)

(0.23\
5.17
(0.38)

1.26

I I5

2.41
L55
1.12

0.68
(0.29)

0.44

0.22

24

2.03
1.75
1.50
(0.23)
0 ..55
(0.07)
2.25
(0.32)
1.61
(0.30)

(0.24)
J.J9
(0.56)
1.70
(0.80)
0.93
(0.50)
2.13
(0.67)
0.71
(0.43)
1.83

(0.04)

16

0.97

0.47

0.11
1.23
(0.01) (0.38)
0.17
1.12
(0.02) (0.30)
1.00
0.10
(0.01) (0.23)
0.22
1.89
(0.04) (0.24)
0.12
0.98

8

0.67
0.74

(0.11)

(0.01)
0.13
(0.03)
0.2,5
(0.16)
0.32
(0.12)
0.15

O.o?

5.72
(2.621
2.05
(0.52)
J.l2
(0.48)
3.92
(1.03}
20.82
(16.77)

4

(0 ..87)

o.77
(0.50)
1.95

(0.10)
0.61

(0.05)
2.94
(0.17)

2.07
(0.11)

1.53
1.66
(0.20) (0.26)
3.21
4.02
(0.59) (1.21)
1.11
l.13
(0.21) (0.19)
2.19 2.13
(0.51) (0.14)
1.07
1.02
(0.27) (0.09)
2.l4
2.02

48

4.43
(0.36)
0.89
(0.14)
0.88
(1}.11)
0.56
(0.10)
0.69
(0.22)
2.68
0.92
(0.20) (0.08)
10.16
0.47
(2.99) (2.18) (0.07)
1.15
1.16 0.32
t0.16) (0. 14) (0.02)
0.58 0.52 0.22
(0.101 (0.041 (O.Oll
3.78 2.1:7
2.23
(0.53) (0.31) (0..30)
0.91
0.84 0.26
1.71
1.78 0.78
l.OO
1. 14
0.55
0.57 0.61
0.35
(0.05) (0.03) (0.03)
0.41 0.35 • 0.26
(0.03) (0.07) (0.02)
1.93
1.81
0.79
(0.15) (0.27} (0.08)
1.26
1.23 0.51
(0.15) (0.14) (0.06)
0.74
1.10
J.JO
(0.09) (0.09) (0.09)
3.22 3.16
2.53
(0.56) (0.54) (1.20)
0.92 0.89
1.06
(0.07) (O.D9) (0.28)
1.58 2.09
1.78
(0.06) (0.33) (0.20)
0,86
1.56 0.64
(0.18) (0.81) (0.05)
1.66
1.11
0.44

96
0.58
(0.05)
0.93
(0.10)
1.29
(0.34)
0.41
(0.09)
0.50
(0.02)
0.62
(0.09)
0.13
(0.03)
0.39
(0.10)
0.19
(0.03)
J.78
(0.24)
0.22
0.97
0.55
0.41
(0.07)
0.28
(0.03)
0.63
(0.06)
0.36
(0.04)
0.34
(0.05)
0.78

]44

0..57
(0.04)

0.81
(0.04)
1.11
(0.35)
0.41
(0.021
0.46
(0.0) )
0.60
(0.12)
0.06
(0.01)
0.51
(0.12)
0.18
(0.06)
0.75
(0.01)
0.20

0.70
0.42

0.71
(0.11)
0.20
(0.03)
0.50
(0.11)

0.30
(0.06)
O.J7

(0.09)
0.96

(0.19)
1.43
1.30
(0.43) (0.54)
2.13
2.13
(0.55) (0.88)
0.63 0.40
(0.12) (0.11)
0.34 0.25

(0.11)

•Mean values from 2 animals
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Absorption, distribution and excretion of radioactivity after a single intravenous or oral
administration o/I 14Cj glucosamine to the rat -

Figure V. Autoradiography of a sagittal section of a rat after intravenous administration of
14
C) glucosamine sulphate (20 !tCi/ kg body weight), and an enlargement of the femuraJ head
showing details of the. distribution of radioactivity in bone and cartilages: 10 minutes after
injection
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Fagure VJ. Autoradiography of a sagittal section of a rat after intravenous administration of
l 1 I glucosamine sulphate (20 ,...Ci/kg body weight), and an enlargement of the femutal head
showing details of the distribution of radioactivity in bone and cartilages: 1 hour after inje~tion
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figure VU. Autoradiography of a sagittal section of a rat after intravenous adminiStration or
j 14C) glucosamine sulphate (20 I'Cilkg body weight), and an enlargement of the femoral head
showing details of the distribution of radioactivity in bone and cartilages: 48 hours aiter injection
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Flgure vm. Autoradiography of n sagittal section of a rat4 hours after oral administration of
114CJ glucosamine sulphate (20 1-'Ci/kg body weight), and an enlargement of the humerus
showing details of the distribution of radioactivity in bone and cartilages
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Absorption, distribution and excretion of radioactivity after a single intravenous or oral
administration of[ 14CJ glucosamine to the rat

Also after oral administration, the radioactivity tended to concentrate in the
metabolizing and excreting organs, such as the liver and the kidney, and remained
higher than in plasma during the whole time of the experiment. In the liver, the
peak was reached at the 2nd hour after administration, in the kidneys at the 4th
hour. Worth noting is the early presence of radioactivity in all organs, including
the cartilage, where after the 8th hour the radioactivity was approximately equal
to that found in plasma.
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Autoradiographies after intravenous administration
Ten minutes after intravenous administration the radioactivity was already con·
centrated in the liver, in the kidneys, in the cartilage and epiphysis of the femoral
head and in other extravascular tissues (Figure V). This distribution pattern was
seen more clearly 1 hour after administration (Figure VI) and was still very eVident
48 hours after administration (Figure VII).
Autoradiographies after oral administration
Thirty minutes after oral administration the radioactivity· was already marked in
the liver and the kidneys. The extra-gastro-intestinal radioactivity increased after
1 hour and even more after 4 hours (Figure Vlll). At this time and after 16 and
48 hours, the distribution pattern of radioactivity was very similar to that seen after
intravenous administration.
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DISCUSSION

After intravenous administration of [1 4C) uniformly labelled glucosamine, the·
plasma radioactivity decreased rapidly during the first 30 minutes. In this phase,
the plasma radioactivity is probably due to free glucosamine. i.e. to the injected
substance. During this phase, glucosamine was taken up in large amounts in the
liver, and at the 30th minute after administration 20% of the administered radioactivity was captured by this organ, which is probably the maio one responsible
for the metabolism and biotransformation of exogenous glucosamine. These
results are consistent with those of Lo et a/. 7 and of Akamatsu et al., 1 who ba~e
studied the incorporation in the liver and the biotransformation of exogenous
glucosa.ntine. After 30 minutes, the radioactivity incr~ plasma, reaching a
peak at the ~nd hoyr; it then decreased yer:y slowly. with a linear disappearance
constant of 0.024 hours exp-1. In this phase, the radioactivity probably originates
from the plasma proteins, in which the exogenous glucosamine or fragments from
it are incorporated. 1 The radioactivity was also rapidly incorporated in other
tissues and retained there for a long time. Notable among these were the cartilages
and the.growing bone, which rapidly take up circulatingglucosamine and use it for
the biosynthesis
the proteoglycans of the extracellular organic matrix.1°,1 4
Taking into account that the skeleton (bones and cartilages) represent a substantial amount of the mass of the body, it can be calculated that about 30% of the
administered glucosamine is taken up by the skeletal tissues for the metabolic,
energetic and biotranstormation processes. Also, other tissues with a great muco-
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polysaccharide content (mucosa, skin) are involved in the uptake ofgJucosamine,
as shown by our results and those reported by other investigators. 5 ·6•12
Notable was tbe amount of radioactivity excreted in the expired air, amounting
to half of the administered dose, a process which continued during the first 48
hours after administration. This represents probably the fraction of gtucosamine
utilized for energetic purposes and as -NH2 donor substrate. The amount excreted
in the urine was smaller (35% of the administered dose). Urinary excretion was
almost completed in the first ~4 hours. In other experiments (not reported here) it
was seen that the urinary excretion of radioactivity was practically completed in
the first 3 to 6 hours after administration. Faecal excretion of radioactivity was
negligible and, under the present experimental conditions, largely an artefact due
to contamination with urine.
After oral administration of (14C) glucosamine, the radioactivity was already
present in plasma afterJ.iminutes.lt reached its peak at the 4th hour and then
declined progressively, with a disappearance constant of 0.039 hrs exp-1 between
the 8th and 48th hour, and of 0 .004 hrs exp-1 after the 48th hour. The plasma
disappearance was very slow, and the same slow disappearance was seen in the
tissues. Also notable was the dissociation between the plasma and the erythrocyte
radjoactivity, the latter being probably linked to the membrane polysaccharides.
A large amount of the administered radioactivity was found in the expired C02
during the first 24 to 48 hours after administration. This was parallel to the
incorporation in the liver (4.73% of the administered dose at the 8th hour);
however, it was lower than after intravenous administration. The faecal excretion
of radioactivity was very low (5% of the administered dose), showing the good
absorption of exogenous glucosamine from the gastro--intestinal tract, which is
accomplished without any metabolic breakdown of the molecule. 13 The tisssue
distribution pattern of radioactivity was similar to that found after intravenous
administration, apart from the time course differences inherent to the two administration routes. This includes also the incorporation in bone and in cartilage, which
was very evident in the autoradiographs taken/4 hours after administration and
persisted for the followingf'4 hours.
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GlucoS4minsll/fat ( CAS 29031-19-4} unrersw:Ju, wobei
ue-murkienes Glrtc~>.romittsulfat inJral·en4s (L v.). In·
tromuskuliir (t m.) od~roral aJs Einzeldosis tv~ge~~o'l!.ndet
l4!ll1'de. Die Ergebnlss~ Ulgen. dajl die'Rodl(xJlaMI4t im
Plasma noch i. v. An~1ulrmg von mtTrki'eru:m Glucosamin sclme/l mit einer lnitialen Halbwert.tteit von 0,28 li
eliminiert wird J-l h noclt der Ainilenthmg verschwindel
die Radioaktivitiit meist gatu tmd erscheint Jn den Plas~
maproteinen, in die Glucosamin oder seine f.fetabollten
inlwrporiert wurdim. Nach 8- 10 h erre.icht die RtulioaktMtiil tkn Spitun~rt, der donn mit eitrer ffnlbwerts·
zeit von 70 h sinJa. Ungefolu~~8·% der -..ocrobrelchten
RadioaktMttil werdcn £111 Sammelurin iiber 120 h nadr
der Anwend1111g g~fundt'n;• im Stuhl ist wenlger al.s'l %
zujuukn.
&i Lm. Anwentilmg wurde cin iihnliclles pharmakokme·
tisches Proju beobaclttet.
Bei oraler Anwend1111g wetkn bis zu 90 % GfucosomitJsulfat re.sDrhiert, ~I kein freies Glucosantlll ~
Plasma zu jmtkn 1st. Die in die. Plasmaproufne Jn.klir-.
porierte RodioakrM ldt hat .~in iihn.f_~'phDr1711Jkokfne:
tisclte.i Profil wie die naclt 1. v. oder r.m. Anwendung, dte
P/asrr{a](qnzentralion lst jcdoch etwa 5mal gcrlnger ols
nach pdrenteMI6r Anwendung. D!e ~we betrtigt bei !Jra·
fer Anwendwrg 26% der .A UC beN. Y. otler Lm. Anwen·
dun&- Dfe geringeren P/asrnaspjegel. tkr f!.adioakifyjtlit
bei oroler Anwendun.g ,1/nd .wohrsi:Jzelnlich• ou/ ~men
First-pass-E.ffekt in dcr uber zuriicldu.fii¥nl, dk: cinen
betrlichtlichen Tell ~'On Glucosamin.i n'ldeinue /Cfoleldile
wuJ letztlidJ ~ KohlrnS_aur_e, ·!r'Olser;f#UJ·I{¥NIQ/f,tiklabollsien.
•
-.
•
Die Ergebnisse be.stdt1gtn friih.ere: Untc'f'Sl~Chr.IIIJ.~ .an
Rotten tind Huntlor wuJ zeigen. daft· G{ucosamirisulfut•
ouch bWn Menschcn trln Prodri/g.•des·Gfllcosainln.r-lst,
das bel orafer A.nwentbing gilt resorbiett •wird und si~ .
bei i v., im. und oraler Arrweftdi;nj'ii(die llirlchleaenin··
Gewebe. cinschlie.ft/,cJt Knoclten und Gelenkknorptl. ver:
teilt.
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2.2. Inrestigational preparations and administration

1. Introduction
OJucosamine is an autobio tic aminornonosaccharide
synthesized in our body from glucose and used for the
biosynthesis of glucosaminoglycans and glyc<>proteins
(2). Glucosamine can be obtained also by chemical synthesis as pure substance and this exogenous glucosamine
is used under the form of glucosamine sulfate {GS, CAS
2903 1-19-4) for the lherapy of osteoarthritic disorders
{3, 5]. GS can be administered by oral, imramuscular
(i.m.) or intravenous (i.v.) route. After or-al administration it lS rapidly absorbed and splitted into 0-glucosamine (DG) and sulfate ion. The same process occurs
after i.m. or i.v. administration. DG is a small molecule
with a rn.w. of 179.1 7, is a well defined and simple chemical entity, is very soluble in water and bas a pK,. of 6.91.
Due to these physical properties DG is easily diffusible
in the body compartments. DO has a special tropism for
cartilaginous and bone tissues where it probably represents the preferred substrate for the biosynthesis of lhe
proteoglycans of the cartilage matrix [7, 8].
The pharmacokinetics of DG is difficult to investigate,
first because DG is an autobiotic substance rapidly utilized by the body for lhe biosynthesis of other normal
constituents and is therefore not recoverable as parent
compound, and second because the assay methods presently available for DG .have an insufficient sensitivity to
detect the small quantities of DG occurring in the biological media after administration of therapeutic doses
ofGS.
Actually the pharmacokineties of GS could be studied
in the rat and in the dog using 14C uniformly labelled
DG (7, 8), and this is to our knowledge :?tiU the ooly
method practicaJiy available for pharmacokinetic investigations on OG. Obviously, in man the use of radiolabelled DO sutTees from many ethical and technical limitations.
Neverthless we were compe!Jed to make h uman pbarmaco.kinetic studies for regulatory reasons and for evaluating the consistency of the results obtained in anjmals
with the pharmacokinetic features of DG in man. It was
necessary, however, to restrict the study to an extremely
smaJI number of subjects (two for each administration
route), and to administer a single dose only. with the
minimum possible amount of 14C-DG.

Uniformly labelled 14C-O-glucosamine was obtained from
Amersbam Internatio nal limited (Amersham U.K.). with a
specific radioactivity of 1.23 mCi/mg, The product was supplied
as hydrochloride in a 0 .615% aqueous solution. The sol ution
was diluted with unlabelled GS and warer to obtain the final
preparations with the desired radioactivity. The following preparations were administered in single doses.
Preparation A (for the i.v. and i.m. administration):
Glucosamine sulfate 400 mg (equivalent to 1.75 rrunol D G),
water for injection 2 mi. The radioiactivity of the whole dose
was 50 11Ci.
Preparation B (fo r the: oral admini.stration):
Olucosamine sulfate 250 mg (equivalent to 1.10 mmol DG),
water for injection 5 mL Tbe radioactivity of the whole dose
was 50 J..!Ci.
The preparations were administered in the mO.rninJl at about 9
a.m. to the subjects fasting since 10 h. After I h a light breakfast
was administered. The following meals were t hose usual for the
subjects. The subjects were asked to abstain from smoking and
alcoholic beverages from 24 h before administration of the pre·
paratioos till the end o f the sampling time.

2.3. Samples collection
Blood; Blood samples were taken from a cubital vein in to heparinized tubes and immediately centrifuged at 4000 r.p.m. to
obtain plasma. The blood samples were coJiected at the roll owing times after administration.
Afteriv. administration: 0 (immediately before administration).
0.083, 0.25, 0.5, 1, 2, 4, 6, 8, 10, 24, 48, 72, 96 and 120 h.
After i.m. and oral administration: 0 {immediately before administnltion), 0.5, I, 2, 4, 6. 8, 10. 24, 48, 72, 96 and 120 h.
Urine: The total urine e;~creted duri ng the following interv-als
after administration was collected: 0-4, 4-8, 8-24, 24-48, 4872. 72-96 and 96-120 h. The volume of each fraction was measured and recorde<Cl. A portio n o f each fraction (about 30 rnl)
was transferred to appropriate containers and the remainder
disposed ofT,
Feces: The feces excreted during the following intervals after
administration were collected: 0-24, 24-48, 48-72. 72-96 and
96-120 h. The weight of each feces samples wa.~ measured and
recorded.

?-4.

000051.

2.1. Subjects

Whole plasma: A 0.2 ml aliquot of eacb plasma sample was
introduced into a scintillation vial and counted after addition
of 10 m1 of lnstagel (Packard lnstruments, Milan, Italy) scintillation solutio n. All analyses were performed in duplicate.
Deproteinized plasma: A 0.25 mJ aliqu ot of each plasma sample
was deproteinized by adding the sa me volume o f 10 % trichloroacetic acid and centrifuging at 3000 r.p.m, for 10 min. A 0.15
ml aliquot or the supernatant was introduced into a scintillation
~ial and counted after addition of 10 mJ of Instagel scintillation
solution. All analyses were performed in duplicate.
Urine: A 0.2-1.0 ml aliquot of each urine sample was introduced into a scin tillation vial an d counted after addition of 10
mJ of Instagel scintillation solution. All analyses were performed in duplicate.
Feces: Eacb cotal feces sai'Ople was lyophilized and ground to a
fine powder. A 200-300 mg aliquot was combusted in a n oxidizer under oxygen, the combustion prod ucts were adsorbed
on Carbosorb (Packard) collected into a scintillation vial and
counted after addition of 10 ml ofHionic-Fiuor (Packard) scintillation solution. AJI analyses were performed in duplicate.

fab/t: 1:

Ocmogr-~phic

data of lhe subjec1s.

Subject

Age

Weight

no.

(years)

(kg)

31
J2
38

94
72
85
67

21
23

90

Average

29.7

8LO

Range

5.8
13-38

Route
Lv.

I
2

J.m.

3

.

Oral

4 .
5

6

so

1110

13

Height
(em)

Sroca
index

179
174

119

l7l
167
180
182

78

176
6
167-182

10.5

67-94
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97
120
100
113
95

107
II

95-]10
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M easurement of radioactivity

2.5. Sample preparation and analysis

\

·}

A Packard Tricarb 2000 CA counter was used. Sample quench ing was monitored with a n external m aa standard source. The
d.p.m. were obtained from the corresponding c.p.m. using the
standard quench curve. Counting was performed for 20 m.Jn o r
up to a statistical confidence level of 2 sigma error equal or Jess
than 5 %. The counting efficiency was 80-90% for pl asma and
urine and 70-80·% for feces.

2. Subjects, materials and methods
Enrolled were 6 male h~thy volunteers who b._ad given in writing their consent a fter having received a complete information
on the goal oft.he study, the risks and the discomforts involved,
and the assurance that they could exit the study at any time
upon their request. Before enrolment the health status was
checked by medical history. physical examination, routiae
hematology, blood chemislry and urinalysis. The demographic
data of the volunteers are given in Table L

<)

2.6. Pharmacokinetic evaluation and statistical
calculations
Calculated were AUC, by the trapezoid method, AUC, C"'""'
t.,,.., A., and dAeldt. Pitting with compl\rtment models was
made according to Wagner [9] and R1tschel [4].
An:neun.-Fonch ./Or.ug
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2.7. Recording of adverse events
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2.8. Ethical provisions
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3. Results
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The radioactivity measured in whole plasma and in deprotein.ized plasma was converted into lffilOI equivalents
per litre of DG. The concentrations found in depro teinizcd plasma were subtracted from the concentrations in
whole plasma in order to obtain the concentrations incorporated in the plasma proteins.
The results fo und in deproteinized plasma are given in
Table 2 and in Fig. I. The results show the very high
concentration of radioactivity in deproteinized plasma
immediately after i.v. administration. This radioactivity.
which originates from intact DG. disappears with a Kc.t
of ?3 h - 1• 30 min after admitristratioo the radioactivity
is 1.4 % of that found 5 min after a dministratio n. Between 30 min and 6 h the radioacti...·rty disappears wi th
a 1<.,1 of 0.38 b - •. During these periods, after i.m. administration. radioactivity in deproteinized plasma i.s present
and disappears with a similar Ket. After oral admmimatioo no detectable radioactivity is found in depro tetnized
plasma.
The results regarding the radioactivity incorporated in
the plasma proteins are given in Table 2 and Fig. 2. After
i. v. the rudJoactivity appears after a lag time of I -2 b
after administration and then gradually increases to
reach tbe peak between 6 and 24 h after administration.
The radioactivity then slowly disappears, but measurable
amounts of radioactivity a re present in the plasma proteins even 12.0 h after ad.mi.n.istration. After i.m. admmistra.tion the ra'dioactivity found in plasma proteins shows
patterns which are .Practically superimposable to those
found after i.v. adrrunistration. After oral administration
the radioactivity in plasma proteins appears with a lag
time of 1.,.2 hand then follows patterns which are similar
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concentrations which are 3-4 times lower than those
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3.2. Radioactivity excreted in urine

The cumulated radioactivity excreted in urine and expressed as percent of the administered dose is given in
Table 3 and in Fig. 3. The urinary ex.cretioo in the 120 b
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The protocol was approved by the Institutional Ethics Co~ttlei!
the University ofPerugia, which also stated t.he maxtmum
number of subjects, their sex {males only) and the maximum
mdioactivity dose allowed for this st-udy. The infonned consent
lo participate to the study was obtained by the investigators in
wnLtng from each subject. The srudy was made in compli!U!ce
with the Good Clinical Practice in the European Comrnurnty
[I), and the rules set forth in the Helsinki Declaration (6).
The subjects were insured against any risk or damage deriving
from lhe trial.

3.1. Radioactivity in blood plasma
~
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radioactivity disappears very rapidly, with an initial t,/J
0.03 h, followed by a slower rate of t 1/! 0.28 h between
0.25-0.5 h after administration. After 4 h the radioactivIty originating from DG is below the limits of the errors
of the method. Stani.ng from the 1st h after administration a radioactivity incorporated in the plasma proteins
appears, reaching the peak of 128 ~oln equivalents
DG 10 b after administration. Then this radioactivity
oeclines, with a to;l elimination time of 70 h. Detectable
amounts of this radioactivity are present in the plasma
proteins even 120 h after administratioo. T.he AUC of
total radioactivity after i.v. administration is of 12.94
m.moUI x b, and this represents the AUC of a I00 %
bioavailable DG. Two confounding phenomena are however present, i.e. the elimination of radioactivity with
14C0 of the expired air and the urinary excretion of
2
radioactivity, both depended on the concentration of
DG in blood and tissues. These biasing factors must be
considered when tbe AUC of radioactives after i.v. adrninistnttion is used as reference for the AUC after other
administration routes for the evaluation of the relative
bioavailabilities..
l.m. administration: After i.m. administration the initial
very high plasma levels of radioactivity in deproteinized
plasma found after i.v. administration are missing, but
from 30 min after administration onwards, the pattern
of radioactivity from deproteinized plasma and from
plasma proteins are very Similar to those found after i.v.
administration. The bioavailabil.ity of DG after i.m. administration calculated from the AUC is of 96 % of that
aft€<r i. v. administration.
Oral administration: After oral administration no radioacrivity ls found in deproteinized plasma. The radioactivity from plasma proteins shows J?atterns that are
similar to those after i.v. or i.m. adniirustration, but the
levels are 3-5 times lower. The AUC of radioactivity
after oral administration is 26% of that after i.v. adminIstration.

=

Table 61 Cumulated radioacuvuy m:ovef(d front urme und f= m percent of adminis tered dose.
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4.3. Fecal excretion of radioactivity
After i.v. or i.m. administration the fecal excretion of
radioactivity is very small, account ing for less than I %
of the administered dose.
Conversely after oral administration the fecal excretion
of radioactivity accow1ts (or 11 % of the administered
dose, and occurs mainly between 24 and 72 h after administratio?· After oral administration the radioactivity .
excreted With the feces represents probably the non-absorbed fraction of DG. It can therefore be estimated that
OS after oral administration allows the gastrointestinal
absorption of almost 90% of the administered dose.

4.4. Balartce of radioactivity
With the results of the urinary and fecal excretion it is
possible to discuss the balance of the radioactivity of the
administered OS by i.v., i.m. or oral route. The data are
summarized in Table 6, which shows that the radioactivity recovered in urine and feces in 120 h after administration accounts for a relatively small fraction of the administered dose, i.e. 28% after i.v., 37% after i.m., and
2 I o/o after o ral administration. The unrecovered fraction
is propably in small part retained in the tissues and in
largest part metabolized to small end products and elimi!1-ated as 14C0 2, as previously found in rat and dog studICS.

4.2. Urinary excretion of radioactivity

5. Referehces

The pattern of the urinary excretion of radioactivity and
the amounts excreted are shown in Fig. 3 and Table 3.
After i.v. administration the urinary excretion rate is
very high in the first 4 h after administration, with a ''t>
of 2 h. In the fiz:st 4 b_.U% of the radioactivity elinunated with the urine is recovered.
After i.m. administration the urinary excretion is greater
than after i.v. administration, but the available data do
not allow to estimate whether this difference is statisticaJiy or clinically significanL AJso after i.rn. administration the initial urinacy excretion rate is fast, with a to;, of
2 b, and in the 4 h following the administration 73 % of
the totally excreted radioactivity is recovered. After oral administration the urinary excretion is abo ut
30% of that after iv. or i.m. administration aveFaged.
The maximum excretion rate is achieved between 4 and
8 b, with a t'·'~ of about 3 h. 8 h after administration
77% of the totaJJy excreted radjoactivity is recovered.

(II Good Clinical Practice for Trials on Medicinal Producl!l in
the Euroeean C?mmunity, ~ument 111/3976/88-EN, July 1st,
1991 - 121 Lehnmger, A. L, B•ocbemistry, pp. 260, 263 Worth
Pu~Jisher, New York, NY (1975)- [3] Numo, R:• Pharm'acotherapla 3, 2 (1989) - [4] R1tschel,. W. A., Handbook of Basic
Pfiar~ac{)kinetics.. 3rd Ed., Drug Intelligence Publications,
Hamilton, IL (1986) -[5) Rovati, L. C., lot. J. Tissue React. 14,
243 (t992} 7 £6] DeclaratJon of Helsinki IV (Hong Kong I 989),
World Med1cal Associatio·n Declaration of Helsinki - (7J Setnilcar, 1., Giaahetli, C., Zanolo, G., Phannatherapeutica 3, $38
(1984) - {8] Setnikac, l., Giacbett:i, C., Zanolo, G., Anneim.forschJDrug Res. 36 (1), 729 (1986)- (9] Wa,gner, J. G., Fundamentals of Pharm.acokioetics, Drug Intelligence Publicatjons,
H amilton.
1986)

n.. (
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Antiarthritic Effects of Glucosamine Sulfate

Studied in Animal Models
t Setnikar, M . A. Pacini, and L. Revel

Summary

Zusaaunenfassung

The antireactive activity ofglucosamine sulfate (GS) (CAS
29031-19-4) was tesll!d in the rat in experimental mOtkls
ofsubacute injlammatiort (sponge granuloma aild croton
oil granuloma), on subacute mechaniclll arthritis (kaolin
arthritis) and in immunological-reactiveanJrritis and generalized inflammation (adj~ant arthritis). On these models GS was found effective in oral do.ilv doses o/,.5~8QQ
I!lXI k& The /XItency of GS in comparison of that of in·
iJOiiiirocin used in the same tests as rf!erence substance
was found SO-JOO times lower. Since, however, the toxieity of indometDdn in chronic toxicity experiments is
llJ00-..4000 tim6 larger, the therapeutic margin with regard to prolonged treatments of inflammatory disorders
results 10-30 l~ more favourahle for GS than for in·
dometacil1. GS can therefore be considered as a drug of
clwice for prolonged oral tremmem of rheumatic disorders.

AntiarthriJische Wirkuf!Ken 11011 Glucosaminsulfat im
Tier-Modell
Jn experimentel/en Model~n der subo.kuten Entziindung
(Schwamm- und Krotono~Granulom), der subakuten mechanisch indu.zierten Arthritis (Kaolin-Anhritis) sowie der
immUtJologisch•reaktiven Arthritis und generalisienen
EntzQndung (Adjuvant-Arthritis) wurde die antireakJive
AktMtiJt von G/ucosaminsu/fal (GS) (CAS 2903lrl9-4)
bei der Rlllte Oberpriifi. In diemr Moilellen erwies sich
GS bei oraler tdglicher DoJis von 50-800 mglkg KG all
effekltv. Im Jlerg/eich zur Wirlcung 11on Jrulometacin, daJ:
in diesen Model/en a/s Referenz-Substanz eingesetzt wor·
den war, war die Wirkung von GS 50-3()()mol geringer.
Do jedoch die 1b.xizitiit von lndometacin in Untersuchungen 'ZIITchronixhen 1bxizitii.t 10~4000ma/ griifter
war, resultiert aaraus hinsichtlich der lAngzeittherapie
11on entzilnd/ichen Krankheiten ein 10-JOmal giJnstigerer
therapeutischer Index 11011 GS, GS sollte daher a/s Arzneimittel der Wahl in der ora/en Langzeit-Therapie rheu·
mati.scher Krankireiten in Betrachl gezogen werdm.
·

Key words: Anti-injlammatories, non-steroidal · Arthritis, experimental · CAS 29031-19-.f ·
Gluco.samine sulfate, chronic toxicity studies, pharmacology
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1. Introduction

•

2. Materisls and methods

Oluoosamiue (CAS 3416-24-8} is ao aminomonosaccllar- 2.1. Substances
ide, n.aturaDy present in the body and especially in the For oralldmiJiistration aJucosamine sulfate (GS) (CAS 29031articv.lar cartilages, where it is chemic:al.ly embodied in 194) was used, obtaioed from Rotta R~ Laboratoriurn
different types ofalyc:osaminOJiycans of tbe matrix ofthe S.p.A., Monza {Italy). for pareateral administration wu used
ca.rtiJage. Its main pbysiotosical role is to stimulate tbe the iDjecuble solution Dona 2oo.s•. obtabled from ()pfennann
GmbH, Wiehl (FRO). This solution con1.1ins in l
biosynthe$1 of'proteosJycaos [ 11], for which it represents Armcimittd
D18 of OS.
also one ofthe essential substrates (21 ). Olucosamine bas m1133
Cam,geenin was obtained from Gianni S.p..A., Milan Qlaly).
also cycl~genaso-independent antireactive properties
Evans bloc, Comassie brillant bllle and carbo~ethy\ccllulose
(18.,22. 23) and was suctessfully iDtrOduced in the ther- (CMq
were obtained Crom Flub, Budls (Switzerland).
apyofarthrosis [J, 3. 4, S, 10, 14, IS, 19, 28]. Also recent POEz, croton
oiJ, kaoliA and caseiD sodium were obtained from
clini~ investigations support the disease-modifying Sipa. St. !Auis, MO (USA}.
properties of gluoosa.mino in osteoanbritis ( 13, 17, 20]. Bmzalkonium chloride (Zcfu-ol~ was obtained from Bayer.
The pwpose of the present investigation is the study of Milan (Italy).
'
the effects of gluc:osa.mine in s)lbacute and chronic mod· M)'CObaetcrium bUtyricum was obl.lined from Oifoo Laboral<>eJs ofinflammation, paniaalarJy in models of experimen- ries, .Detroit. MI (USA).
tal arthritis.
· Bovine tenm~ aibwn.in was obtained from E. M~ DarmStlldl

(~~

000054

2.2. Animals
SprallJe-Dawley rats were used, obtained from Ola.rles River

R(Jila RctorcA Llzbon1tori1111t S .p.A., M011Za (Itoly)

542

Laboratories (Calco, Italy). lbe rats were fed with VoJt·MOJ)cr
diet {Dr. Pioc:ioai, Brescia. Italy) aftd water ad libitum.. lbe diet

Arzaclm...F~ Rft. 4l (1). Ht. '(1991)

Sdalbc ct ... - GlucconJIDo solfll~
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was controlled for chemical contaminants and complie<l with tbe
limib of the Toxic Control Act E.P.A. (Fed. ReJ.. pan 4, 26. 7.
1979). The animals were housed for at least I week orior ust in
the animal bouse ofRoua RcseatehlaboJlltorium ata<Jontrolled
temperature of 22 ± 2 ·c. humidity of 60 ± 1OCib ®d 12-b photoeycles.

2.3. Models of subacute inflammation
twd experimental arthritis
In the following studies the animals wen: randomly assigned to
the control and treatment groups. For parenteral administration
the substances under investigation were dissolved in an aqueous
solution of 0.9 ~ NaO and administered at constant volume.
for oral administration the substances were SUSJ)ended in aqueous 1.01111 CMC and administered at oonstant•volume with a
Slomacll lUbe. Tbc CO!Ilrol animal& f'etciVed lhc vehicle only,

Z.3.1. Sponge grtWuloms in tbe rat
Male ra&s of I SO 1 body weight were used. Sponge$ for implantation were prepared from polyvinyt foam sheets of 5 mm tbick·
neu [9}. Prior to lhe impl.al\tation the sponaes were soaked in
· t % camsceni.o. Under lighl. ether anaesthesia a 20 mm donal
transversal incision was made in the skiD atld the dermis separated from the underlyin& muscles by inserting a blunt forceps
to form two cavities in which 2 sponaes per ra• were inserted.
Tbe dorsal incision was closed with metallic clips. The subatanccs under investigation were administered oraJ1y, b.i.d, durioa S days. The sponaes were removed from the anesthetized rat
by openiD& the incision S days after the implantation. Immediately after n:moval the right S\lOn&e was~ in a 2 ml ~e
and the exudate squeezed out by pi.stoo prcuure 1111d centrifueed
at 800 Jlllll for 10 min. The audate Via$ used foT the determiution otthe prostaglandine-likt activity, the content of proteins

•

and the uumbcr of leukocytes.
Tbe prostqla.ndine-like activity wu assayed on pstric fundus
pre{)IU"'ltions [27], usin& tbe laminar now tecuique (7] on 5trips
ofgastric fundus ofmale rats of 200 1 body weighL The m.s wete

sacrificed by cervical dislocation and c:uanguinallon. lbe abdomen was opened,lhe stomacli was isolated and the fundal pan
was dissected and lransf~ to 1 Petti dish containing Krebs
solution. The fundal eD<1 wu opened lol!.l!itudiDally and a strip
wu prepared mak1ng alternate tl"8nnverse cuts on opposite sides
ofthe muscle. The preparation was immcned ill mineral oil t.berm051ated at 37 ·c. Ox.yeerutted (5 ~co, in OJ.) Knbs solution
.,
~.: was delivered directly over the serosal surface of the tissue
throuah a smaU polyethylene tube. The nne of superfulioo was
0.3 mJimin. ne ~city of the bioassay was in.creased addi.n,
to the Knbs IO.IutJon pharnw:Oiosieal antagonists llt the folJow·
ina concentrations (111/'ml): propranolol 2.28, mepyn.mine 0. t 4,
.~
p~ O.ts, auopiae 0.19, meth}'SCJJide 0.20. In·• domelaciD t J.ll/ml was also added to preve.nt the eodo,enous
.i eynthesis af ptOS*al.laodinc-Uke S\lbltlmces. The strip was oon·
~ llected to an iiOtonic lrans41lcer, applyina a mlina knsioll or 2
" After an cquilib.ration period or 2 b the strip was stimulated
by iltcrcasin& doses from 0.1 to Jfl8/ml ofPG.E, to obtai.D a dose• rapouse curve. The llllllJ)Ie wu acfminisurcd i.o a volume I»
tween 2~ and SO Ill 8J1d tbe contractions oC the suip were com~ tritb the c:ont:actioDS obaiDed with d.ifrcr=t QQJKlr:UU11·
lioa• PGEz.
1bc proteiD content wu dmnnined usio& Comass.ie Brillant
8bae [2,).

or

2..3.2. Granu1011l4 provoked by croUm oil in. l.he rat
UIICd were male rats of ISO a body weiabt. Granuloma, were
JN'OVOkcd ~~ o.~ ml oh sceri.lo 1,. lofl!Uou of mtou oiJ
iato • pouch made in the doraal thom:ic tqioo ot the ta\ by a
S..C .iJVeaion or .25 1111 of air IBJ. After 7 daya the animals wen:
IICrifii:lecl under ether anesthesia. the exudate and aranulom.a tis!'JC were c:ollecitcd llld wciahcd. and the wei&hts w~ expressed
ID mllkl body weisbt. The subs\allOCI under investi&ation were
ldmillistetecl b.i.d. ip. or Otally by pvaae. The first administra1ion " ' nude I h befon: ~ pn:patation of tM stanuloma

•

JIOUC!i.

Z.8.3. Arduiiis provoked by bolin in tbe tibio-w-ssJ
artic.datiDn of tM rat
Uaes wen: male rats of J2S-1SO a body weight. Arthritis was

ll«M::ked by an injection in the tibio- aarsa.l articulation of 0.2
lilt of a I0 ,. suspeusjon of bolia in atcrilc saline. The depee o(

arthritis was C$timated by lbe volume of the paw. At the 5th day,
j mllkJ of a 1 ~solution of Evans blue was injected i.v. After 2

h the rats were sacrificed under ether anaesthesia, 1he tibi~tanal
articulatloo removed and digested in 3 ml of concentrated HCI
at 37 ·c for 18 h. At the end of the digestion 4 ml of a 12.8 <>4
benzalkonium chloride solution were added to the sample5 and
the mixture was shalcen for 30 min. Benzalkonium oomple.xcs
with Evans blue and this complex is selectively soluble in chloroform. To each sample 7 ml of chlorofonn were added and
strongly shaken. ~er a few minute~ the chloroform layer With
the Evans blue oomplex was collected, filtered through a smcon
niter (1 PS Wbatman, England} and hrousht to a final volume
or I0 mi. The roncentration of Evans blue was pbotometriCJ~lly
measured at 620 nm against a clJloroform blank. The results were
expressed as II& of Evan~ blue perms of wcigln of the tibio-taf!ic
anicu!ation. The substance5 under investiption were administered orally J h before the injectionoflcaolin and then twice daily
fon~e whole duration oflbe experiment.

Z.3.4. Adjuvant arthritis in the ~r
Used were male rats witb 125-175 g body wci&ht. The arthriti~
syndrome was induced by an intradermal injection into tbe subplantar region of the right bind paw of O.S ms Mycobacterium
butyricum in 0, I ml of white mineral oil (29). The subscances

under investiption were ad.min.i$lered orally on~ a day for 21
oonsecutive days, beginnina shortly before tbe injection of ad·
juvant. Arthriti5 dc:velopes af\er 7-21 da}'$ and causes swdling
of the injeded paw (primary lesion), decrease of body weight,
swellins of the non injected paws, tmd nodules on the ean and
tail (secondary lesions). The assessed parameten were.:
a) incidence of arthritis, i.e. tbc percentage of animals with nod·

ules,

b) body weight, recorded daily,
~olume of the right and left hind paw, recorded at weekly
an tervals,
..~ - d) numben of nodules on the: ears, paws or tail, reoorded at the
21th day.

c)

2.4. Statistical calculations
Ari.\hmelic avera~. standard deviations and scao.dard erton
were calculated by the ronventional methods. Regression Jines
and related oonstants were calctllated by the Jea~t squares
method.
Tbe percent protective effect (P) for each animal, at each dose
of the tes1ed drocs ud at each testina time was calculated as:
p- 100 X(C0-00}'CQ
wbere .,CG" is the averase of the perc:mt variation of investi-

gated variable of each animal 'Yidt ~ to the initial value
prior 1reatment ana ,.oo• is the pereent variation of the inves·
tigatcd variable of each animal of the treatment aroup with re~ to the initial value. The h were plotted q.ainst !.be losanthm of the doses of the subsWlU under investi&ation and the
ED"'' i.e. the dose .effective in sivina an .u ~ p~on. and
their p .. O.OS fiducial limits w~ c:alcv.lated from ~ rqression
line.. In the stiMiics with two txmtrol croups, e.a. with "~brit.is..
aud "DOilllll" animals. the pen:ent protective effect was calculated for cadi anim:al as:
P • IOChc (T-U)I(C-U)
where "T" is the measurement of the variable in the t.rca~
group, "U" is the avcraae of the variable in ~ II'OUP treated
with dte proinftammatory qent but not with the SUbstance UD+
dcr invmiaation, and "C" is l}le avtJa.st' oftM variable in the
croup QO[ treated with the proinflamDI.Itoty aaen• and not
treated witb lhe subst.allee under investigation. The ED,. wert
t:alculated u tbovt described.

3. Results

3.1. Prot«tion against the subacute inJ18J1l1118tory
effectS provoked by subcutaneous impl8D.ts
of polyvinyl sponges in the rat
Tbe results are Jiven in Table I, witb the doses of GS and
of indometacin which inhibited by 30 ~ (ED30) the sub-

acute inflammatory effects provok'ed by the suba.nane·
ous implant of a polyvinyl sponge soaked with l q4t cap

raaeenin.

• J. ,.· .. .

, ...

ooooss
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Taf>lt>l; Prot~live dfecu ofJS or iodometacin orally admioinered on the
inflammatory effects of a polyvinyl sponae S»bcutaneousiyiroplantcd. The
~lts ....m: oblaiocd 011 10 rats per dose and 3 dOISCS IJlfefC administered.
Tbt EDlD aod thtir p- O.OS liduciallim.iu (in brackets) arc sjvcn.
£0>0 (msiJq)

Elf«tson
t11udale
Volllll'l(

No. of leucocyl~
Prottllls contents

PGEi content

Relative

OS

~~

J70
{208-IS60)

(0.7-4.9)

1,9

418

2.4

611

(Ll-4.ti)
2,6

(171-2188)

(1.1~.0)

lnaCiive

0,9
{o.l-l.S)

(320-546)

Tlble 3: Prolective elfec~~ o{GS or indo~ orally adminlstcmt on tilt
artiewar Inflammatory dfo:u provoked by ltaolin. Thtresulu were obi&;..
rtcd oo I0 rau pe1' dose and J doses wc:re admitli$teftd. Tlac: ED.o and lbrir
11 - O.OS lic1U(iallitnils (in brackets) m siven.

0.003

0.006

m ..,(maflca>

Effecu

potency

OS

lndome'Uicin

Evans blue
diffusion

531
(272-1038)

(I.S-6)

Volumeofth~

833
(5!3- I.S2l)

(2.S-29)

injected paw

2,9

8.4

Relativt
poltocy
0.003
0.01

0,004

NO

1ltbk 4:Protcctive effectJ ofGS or indometacin orally admiaisteredapinst
symptoms of adjuvant •nllrili$. The resuliS wae oblailltd on 12 rats Ptr
d0$C and 3 doses w~ adlnini~te1t'CI. The ED)O and their p - O.O.S fidt~cial
limils (in bn~ck.ets) art Jivtn.

ED,. (m&fkl)

Effects

1ibJe 2: Protective effectS oC OS or lndometacin l.p. administel'ed on tbG
inflammatory effcc:ts of Q'Oion oil snnuloma. Tbe rault& were obtained
011 I0 rats per do$e and l doses were administered. The ED.. and their p
• o.os fiducial limits (in t>raaets) are aiwn.
EO,o (m&'kc)

Effceu
Volume: o£ ea.udale

Weishl of
araouloma \iss~~t

•

OS

lndcnnctatia

664

2.1
(I.S-2.9)
3.6

(238-1849)
631
(l-49-2679)

Relative

polc:ncy
0.003

0.006

0.9

o.oos

u

0.004

(O.J-3)
(0.6-.S)
1.5
(0.5-S)
1.9

{3-8SS)

(0.~

1.1

(0.4-31

0.007

0.02

0.02

oooosG

4. Discussion
Glucosamine sulfate (GS) given c;>rally or parenterally i'
used in hurnu therapy for proton&ed treatment of osteoarthritis and other rheumatic disorders.. Pharmacodynamic studies on the possible mechanism of action which
could be the rationale for the efficacy of GS showed that
GS bas cyclooxyg~independent antileactive properties aad no analgesic effects [13}. The antircactive and
antiarthritic eff'ects of GS were confirmed in the present
study on experimental models of subacute inflammatory
processes and of ~tis. Actually OS was found effective: apinst the .subac\Ae exudativo-sranulomatou5 in·
tlammation due to subcutaneous implants of canageenin-soaked polyvinyl spoqcs and apill$t the QOton
oil elicited subcutaneous .granuloma in rats. GS was also
folllld effective in a model ofmechanicaJ-indiWCd arthri·

In conclusion the potency of OS in snode1s of subacute
inflammation and chronic arthritiS is S0-300 times
lower than that of indometaoin, but the safe doses ofGS
in chronic administration are at least l()()()-o10()() times
larger than those ofindometaein. The therapeutic margin
of a prolonged use of GS is therefore ) 0-30 times larBet
than that of indbmetacin. Takin& into account the antireactive properties of GS [23), the bioavailabillty of OS
after oral administration (24. 25), the Jarse therapeutic
lllaiPo in experimental subaaate and chrome inflaJOmalory and arthritic models, and the safety in prolonged
oral administration it is justified to classify GS as a potential disease> modifying drug for loas-tenn treatments
of osteoartbritis and otber rheumatic disorders.

The results are given in Table 2 with the dOSO$ of OS and
of indometadn which inhibited by 30 ~ (EDlo) the subacute inflammatory effects provoked by the injection of
croton oil in a:suboutaneous pouch in tbe rat.

3.4. Protection against sdjrm.nt arthritis in tbe rat
The n:suhs arc Jiven in libJe 4. The dOSC' of GS ud of
iodometac:in are Jiven which inhibited by 30 ,_ (ED30)
lhe chronic inflammatory effects provoked by the- subplantar injection of adjuvant in the rat.

..

111
(6)-194)
49

potency

tis, i.e. against the lcaolin~licited arthritis in the tibiotarsal articulation in the rat. Finally GS was found effective against the adjuvant arthritis in the rat, which bas
an immunological-reactive pathogenesis and is considered the best model for human rheumatoid arthritis and
osteoarthritis. The efficacy ofGS o n all these models coolinn the antireactive activity ofGS in subacute or chronic
inflammation and arthritis, and may represent the ra·
tionale of t.be human therapeutic usc of GS in dlronic
rheumatic disorders.
In the experiments reported in this publication GS was
always Cested usina indomClacin as tefercace a,eot In
potency indometacin was S0-300 times superior to GS.
For a therapeutic use, especially in the ease of prolonged
treatments. potency alo~ is however less rdevant, aDd.
the most imponant parameter is the thmpeutic ma.tJin,
i.e. the ratio between the cfTective aftd the toxic doses in
repeated administ.nltions.. For indometaciD the biJhest
safe daily oral doses in chronic toxicity tests arc 1ess than
I malk& both in rats and in dogs (Table S). The most
seuitive 1araet the 01 tract. where ind~ provokes erosions, hcmonbqes and ulcers in the small intestine. Conversely daily oral doses ofGS up to 2700 mal ]
.leg in the rat and 2149 mJ/k8 in the dog in 1-year ud
respectively 6-month experiments did not provoke anatomicalle$ions of the Gl tract or of other organs (Table

3.2. Protection against the subacute infltJ.IJJJDBlory
eHects provoked by croton oil in a subcutaneous
poucb in the rat

The results arc given in Table 3. The doses ofGS and of
indometacin arc givco which inhibited by 30 ~ (ED30)
t.be subacute infiammatoty effects provoked by an injection of kaolin in the tibio-tarsal articulation of the rat

·~

(76-446)
-455
(243-836)
229
(148-3S3)

(0.7-18)

3.3. Protection agsillst kaolin artbritis in the rat

•

l&<t

lnc:i<kncc: or
anhritu
Decre:a.se of
body weiaht
Vol'umc:of
injec:ted paw
Vol'ume of not
illject.ed paw
Number of oodules

l'tdativ<

lndomel.ldu

OS

., ,,, 544

~

..

I

u

5).

•

..
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D.Uydoaes

(111&1)&)

'
~

till

~i~ciO
[lido

dos

GS
OS

4oa

0.1, O.lS, O.S,

o.15, 1.6, , .,()"'
2. s. to. 20'>

us. o.s_ t.()oll

nil

,00. 900, 2700'1

dol

JS9. ~78, 21 -4g/)

Dura.

!Son

(wtUI)
)j

7
129
Sl
26

Safe4ose''
(~&)
0.1~

Rd.
(26)

<2

tl6)

1700

126)
(llJ

J l 49

[16]

o.s

- (10) Rd111e, R. J., Blasius, K., Ems1. H. U.. F<msehr. M~.
JOl, 676(1984)- (Ill Kane!, K... Oomenjot., R., PharmacotOSY
S. 337 (1971) -[12} Lcuacboer, F., Neuman.o, 8.-W., Laboratorium fllr Plwmakolosie und Todtolo&ic, RJ:pon. HambWJ,
FRO, 4. 8. 1987- (13) MDllcr·Fusbender, H.• Bach, G. L.,
Haase, W., Rovni, L C., Setnibr, 1., Oin. &p. Jtheumatol., in
press -(14J Mund-Hoym, W. 0 ., Z. alia. Mcd. S6. 21S3 (1980)
-(IS] Mu.nd-Hoym. W. D., Therapiewoche JG, S92l (1980){16] Neumann, B.-W., Ltuscbnt!', F., LP1 Rcpon H8Jl'lbUt:g,
FRG, 12. 8. 198S -(17} Noa.k. W., fischer, M.. P6mtt, K. K.,
Rova1i, L. C.. Setnibr, l,. Clin.. &p. R.beumatol, ln pn:ss- (18)
Puhl. W., Ou.runen, H. 0., Hft. Unf.allbeilk. 118, 118 (1976)(19) Pujahe, J. M., Uavore, 6. P., Ylescupid.ez, F. R., Curr. Med.
Rc. Opin. 7, I 10 (1980) - (20) Rriehelt, A., Panter, K. X.,
Fillcller, M., R.ovati, l.. C., Sotnibr, 1.. Oin. Esp. Rheu.malol,
In~- Ill} Rodht. L. Atldv for Kemi (Sweden) 10, 345
(1956) -Ill) Rowti. A. L, Casula, P. L, Muwanl, 0 ., Min.
Onopedica 15, SS3(1964)-(23] Setnibr,L, Ce~ R., Pacini,
M. A., Revel, L. Arz.neiuvFonch.II>n.I.J Ret.~~ 00. 157 (1991)
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•
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Effects of oral glucosamine and chondroitin sulfate
alone and in combination on the metabolism of
SIIR and SD rats
Bobby W. Echard, 1 Nadeem.A. Talpur, 1 Kathleen A. Funk,2
Debasis Bagcbi3 and Hany G. Preuss 1
1Departmrml of Physiology and Bwp/ljl.vfcs, Geol'g(?town Untvenity Mef/ical Center; Washirlgton, D.C.;
1EJ.perunontal Patho/{)gy Laborqt()ries, Inc.• lferruion. YA: 1School nfPharmacy and Allte.d Healclt /'1Qfessiofl.3,
Cmghton UniversitY, Omaha. NE, USA
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Glucosnmin£ (G), often eombine<l with chondroitin s\llfak (CS), Js a populot no.tural supplement u..<;ecl widely to treat osteolllthrltis. However, use of glucosamine bas been linked to development of insulin resistance. To a,<;SeM the osso"iation between
g)ucollaii'linc wrl it)S\l)in resistanccmorecloscly, we chaUengal two rat strains highly sensitive to sugar•induc~ insulin TeSistIU'lce- Sprague-Dawley (SD) and Spont:aDeously Hyperteruiyc (SHR) tats. Since elevations ofSYstolic blood pressure (SB'P)
hnve been found to be an early and bigbly sensitive sign of insulin resistance in these tWo rat stn\in.s., we u.o;ed this patameter
as our primary endpt~iot. Four groups ofboth rat strains Tcccived eitha- no agent (control). G. CS, or J combinlllion ofboth for
9 weeks. Th., intllke of each agent was calcu.lstccl to be approx.imAtely 3-7 times comparable to human dose. Throughout the
srudy, SBP ofbo~ strains consuming the two ingn:dicnts ~one and iD combination wen; not elevated. Rath;r1 they were significantly lowct than control, contTilty to what is found in glw:ose-iod~ed in$Ulin .resistllnee in rats. Ovt:r tho stlidy petfod,
body weight<~ of the four groups of SD and SHR did not vary signlflcm.tly. Furthermore, no consistent trmJCb in eirt:ulOlting
glucose concentrations were found among the four different groups in the two strains after oral clmllcnge with glucuse. Finnlfy, no significant histological differences weN found ln hearts. kidneys. and Livers among the various groups of SHR and
SO. from ·the 'abO'VC reSult, we conclude that glw:osamine an<$ chondroitin sui~ given alone ortogetha do n.ot produce insulm TC'Si&tance or other rcll.ltcd perturbations in two rat strllins bJghly se:nsitivo to sugar-induced insulin ~tlincc. (Mol Cell
Biochem 225; ts5-91. 2001)
Key worrb: g{\lCCsaroine insulin resistance, chondroitin suUat.e Insulin rcsi$lnce, illSIJlio resistance glucosamine. insulin re--

sistance ~~Olld:roi.tifi Slllfatl!l.. glucosamine toxicity, toxicity gtucosamine

Introduction
Tho public basrc<:ently recognized the therapcu~ potEntial

of two

oil~

products fer treating ostr:oarlJu-itis -

glue~

snmine (G) and chondroitin S'Ulfate (CS) [I. 2). NUIJlefoUS
~>1udies, mauy double-blinded and pla.cebo-c:ontrolled, su~
pon the be11efit oftha;c: agents (3-111 ilS does a ICCQilt mets·
analysis (12). Unfortunately, othcT reports suggCU that usc

'

of snpplett!Qnta1 G may contribute to insulin resistance in
those prone to d~clop this condition. and may even c~use
dlabctcsmcllltu• (13. 14). That G bas the potential tu interfete with gl~osc.'ms\llin metabolism 'has long been recog•
oizc:d through both in vino and tn >~1110 findings [ 15 22 ]. Tho
ability ofelevated circullll'ing glucose concentnstions 10 c:mJS&
insulin re:ris~nce bas bUD linked to elt.CCSS flux tlU'O!Agh the
hexosamine biosyntbetic: pathway (16]. The b~qsamine

Atidn:s:.f oro!Jprmtr:iLO. ~. Cito~town Un!vtnlty M¢il>lll Ccui.U, Med Dcntlluilding. R..oml03 SR; 31100 lltst:rVDi'r'IWI.d. HW, washingtco.J)C

•
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pnthway notmally accounts for npprolCimately Z% of total
celhdar glucose flux (l7], but an increased fllllt bas been
l)ostulated to blunt insuli11-stimuhued gluc:osc uptake and.
glycogen synthesis. Tt also down-rcgulates glucose lnlnspoxters In ~enllitivc tissues, -.nd ;wgments synthesis of fatty acici~ and ttislyc:crides (12J,
While it i$ generally recognized that 0 iniUsioi'IS in high
loads can produce insulin resiswnce in t'l.Onnoglyoemic tats
[ 191, a question ari~ whether rcsisr:ancc could occ:ut following OJUI ingestion in a llo&&-rangc relevant to chentpc;utic dose.
As s fust approximntlon, we QSSeSSed the 116Sociation between
oral G intake and di11betes by examining &elected marlccr5
of insulin sensitivity in two ra.t strains highly rcspon~ive to
su~-itlduced iD&ulin resist..nce. n~ly Spontan.eouslyHyperteasive (SHR) and Sprag~~o-.D~wley (S.D) rats. We also
e.~t~~mined these same c{fects for CS, which is c:ora.monly
lldded to G f<lr tbe lllllllagement of osteoarthritis [l, 2].

and accordingly, this time period was $elected in this Stlldy
to assess the effect ofG and/or CS. A conc:tnttution of 0.5%

w/w ofG rou~ly ealcl)lates to 1(~·20 rimes the human dose
of l SOO mg/day for a 70 kg huma.n. This calculation is basc4
upon 1hc weight of the rat and. their ~veragc food cansump·
tion. Howe-ver, one study 5\lggests that the dose also should
be adjusted to the rnetabolic chanu:teristics of the rat (23],
wbicn would bring lhc rat diJSC compaillblc to the human dose
in the nmgo of'J-7 times. Thi5 calculation WDUld hold true
forCS (0.4% wfw) wbich bas IU1 average recommended daily
dose for humans 80% that of G, 1200 mgl~y. Body weight
(BW) and SBP were measured W£cl0y, At the end ofthe ;rtudy,
bloo4s weco clrawll prior to &ac:rific:e, and after ~rlfic:c tissues "'ere obtaibed for histological e,:amination. Specrifio
procedures were performed as follows;

Systoli~ Blood Pressure

Materi~

and methods

The protOQol for the entire study was !IJlPIOVed by the Anl-

•

llll.\l Welfare Board at Georgetown University, USA. ThirtytWo male Spontaneously Hypertensive Rats (SHR) and 32
male Spraguo-Dawley (SD} nUs, weighing 2.0~..300 g were
oblllincd fiUm Harlan. IndiwlalJolis, IN, USA. R~ 1Iam each
&lmin wac groUped a.c:carding to the dietary te~Pmen n:cl:lived
(Tilble t ). Ejgbt SP and SHR were glven either baseline diet
(BD). BD + G.HCI (S\lpplled by Rcxali/SUlldo\\>n, BOGII
Raton, FL. USA) O.S% w/w. or BD + CS (S\Ipplied by .R~alll
Sundo'!Vn, Boca Rat.on. Ft., USA) 0.4% w/w, or BD + the
combinllltQn ofboth oatutal substances a.t the same cODCcntrations fot 9 week!!. Approximately 9 weeb (or 2 months)
e,.;~ is nece&s!lJY to brinz about insulin resistance iQ nits,

lrt&J't'dicnl$

%by weisht

%of caJon~

S~nreh 1111cVor liWli'OSc

S"'.OO

51.1

V8ge.labk: oil

16.44

Cuci:D

13.00
4.00

36,0
11.9

Minenll mix, AlN 76A
Viwrunmix..AIN 76~

SBP was eStimated by tail plethysmography in unancstbetU:ed
rats after warming [24), Readings were tl1a:n O,S-1 min apart.
Th be accepted. SBP measurements had to be stable for at
least three cOllBecutlve readings.

JJ/t>od cltemislrie.s

Blood was drawn from the beart ofanesthetized nil! prior to
termination of study. Rats were sacrificed following cll.lbon
dioxide euth.anizlttion. Chemical analyses Wll!tt. pctfotmed by
routine laboratory -procedures. Serum alanine illDiootransferase(ALT), aspartaltc ami110transfc:rasc (AST) and b}(M)d

urea oitrop (BUN) were mcasw~ using SIGMA Diag~
n~c;Jtic

Kits S 1-UV, S~UV and 67 -U V. respectiyely. ALT is
a biomarlcer ofhepatotoxicity, while .8T.)N Is a biomadcer of
lcido.cy injwy. Dama&o or dlse<!$e to the bean, liver, skeletal
muscle>, kiclney and a')'tllrocy1l!.S tissue suob 1lS myoc:ardial
Infarction, ~rat hepatitis, liver necrmr.is, cirthosi& and mu,_

c:Ular dystropby may !"e."rult in nised s~ levels of AST.

JfiStology

l.lO
1.10

N~Cl

o.so

TlSSUCS were collected afteT eutlwlasia., andhistologica.J ev.
aluatiOil was performed by a eommerciaJ laboratory~

CllolillC biCart!\12
111-Ml:lhioniu•
So<tium chol11te

0.$0
O.lll

0.02

Etllo•yquin

O..D4

Celflllnsc

6.00•

perimentaJ Pathology Laboratories, lac., Herndon, VA. USA)
on specimens preserved in 10% formalin. H~lin and
eosin stained ~rions were prepoii'Cd and examined microsc:opic:ally on tfte lciduc)'s, livers, and beans of all tals by one
of the authon> (KAF). The ~ammer was bJixulcd n..o; to the
group source from which tht: tissue wu dcrive<l The code

Cbll~OI

•

(SBP)

'The buic dlet for the control group Ia sbown. *Ill Cbc III'COIIII tll~h fuudh
diels, nJ\Icosamfuc 0.5% wlw, cbolldroltin oul&bo Oil" wl"'lll, or tht comhlm>tion Ill lhe S3l1lC CODCCill:rilliDN n:plqceQ !bill pcntioo of c:efhlloac.

was not broken until the laBt tesulll> Wt:rC tl:Cord.e.d.
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Statistical analyses
R.e5ults are presented as mean± s.E.M. The ~ority of5~5tic:s were performed by one wu.y analysis ofvarill.nce{ANOVA)

_ .,. •O..Sil4

• •o - ~t.a

•GO

using repeated measures. SBP lllld BW were examine# by

rwo.way analyses "fv!Uianc:e (one factor being diet and the
second factor being time of C!Xamination). Where a signi~
eant eilb:t of diet was detected by ANOVA(p < O.OS), the
Dllnnett's t-test was used to establish which diff'ereoocs ~
tween means reached stali~clll signi~c~UY;~e (JI < 0.05) (.251.

Ub

:;

a

)1)0

UD

Resulti
200

Body weights
Thtoughout the 9 weeks ofstwly, the body weights among the
four clietazy group.~ of SD and the smaller SHR. did not Vll.t)'
!lignificantiy. At the Initiation of study, a'(erage body weights
of each sroup within strains wete virtually the same. Nine
weeks later, the di1:fara:nl:es in final body weights±S.E..M. WQ'e

•

notstati:.1:ic1111y significant: SD cootrol = Sl8 ± 6.9 g, G "".524
:t: 9.9 g. CS ::= 539 :t: 8.7 g, IUI\f comomatioa ; 526-± 12.8 g;
SH.R CQnttol = 385 ± 5.5 g. G-385 ±1!.8 g. CS= 370± 8.5 g,
aod combin.atiOD.: 365 ± 10.1 ~· (Fiss 1 and l).

10

0

Fig, :Z. Wdght pin of SpontanCO!Uly J:I.Y~n.:naiv" !tiS (Slflt) ov=- the
coii!U or ,t~~~ty. Mean ± S ,'B.M. liiE sho11m..

combination were sisnificantty lower than c:ontral.ln SD. but
not SHR. the combination tended to have a greater Jowering
effect on S~P than the individual components. Jn SHR, tb.c
SBP towering effect ofthc natural prodw:.ts tended to bccotne
less at the 9 week xnding (Figs 3 and 4).

B/Qod chemistries aJSD and SHR tli'IOII/l groups al end of
· Systolic Blnod hc.:tswl! (SBP)

9woeb

By the fourth week in SD aoc11he third wedc in SHR. a.nimaJs,
cbe SBP of the ~ consuming the two ingredients and the
~C»,...ot
-c)

...o~e

so

-"'"d'oorl~
· ·9··~

to SO, cbere we~ no Tel evant tnmds in the blood chcmislrie~;
among the four groups.Although 1bc BUN was significantly
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There were no statistically significant differences in glucose
value..~ after glucose chsUCT~ge in eitha the SD or SHR after
9 weeks on the four regimen$ (Table 3).

-<>- · OIM!~

- - - t:omll"-ttan

Hbtoplllho/oglcal t!rtJITifnatiolfS

No signific~~nt differences !.n pathological observations were
seen among the various groupi ofS.HR l!lld SD whoa examining ~ kidneys, .and livers. The majority of SHR hlld
cardiomyopathy c:haracterizod by ciWitcrs of llllODOnuclear
cells with vacuolated C.)'topii1SIIL Fewa SOb~ cardiomyopathy although typical losiOTIS of cardiomyopathy wcro
observed in at least one SO rat from evary group, even the
CODtrol group. The SO nts. including the control group, bad
more llllimals with baclcground renal cb8Jlgcs sw:h es tubuFig. tl. SBP oiSponllDlcOWlly tlyp<:rtcNive tMI ($HR.) overlhecoutSeof
Sl\ldy. M<r.lo :1: S..E:.M. iU'e sbown.

•

lower in tho cODTrQl group compared to the other three groups,
the circulating cre8tinine levels were not, suggesting that
enhanced we-a prcxluction played more of a tole than ronal
pcrtutbntiOllS in tbe difference&. It is net c:leQr why the triglycerides in tho CS group tended to be lower thm those of
tho rats In the G and combinatio11 groups, not why the HDL
levels were higher in the combination group compared tg the
conttol!Uid CS groups.
In SH.R, norse ofthe blood che~1rics showed ~slic;ally
~goificant differences WJong groups. The:re was a tr.nd.cncy
to have & higher triglyceride level ltDlong the CS group in
contrast to the finding in the SD wherethe CS group shoWed
the: lowest value (Table 2).

Iu casts and tubular regtmcration, typical of chrome progressive ncphropalby, lhRil most of the SHR. On the other b11nd,
SHR had more badcground mononuclear cell infilttates within
the renal pareocllyma or around the n:na.l pelvis tba.n SD rat~.
All liven of SD and SUR exlnoitcd mild to moderately severe nepatooyte cytoplasmic ypcuolization with a pre<lomina~ly portal distribution.

Discussion
for cbnmic osteoarthritis. much publicity surrounds the therapeutic benefits of Ol"ill supplementation With G alone or
combin.c:d with CS [ 1, 2, 26-28]. Unlike many ether nlltUr.ll
supplements purported to bave 'therapeutic benefits. the ba!>is fot their u!IC derives from many good clinical triAls [~

Thllle 2. Blood "ltltnlisniCIO llllhl! l!lld of9 weeks in 11121
Otovp

1\LT

AST

BVH

~

CROL

TJUOLYC

HJ)).

llllitiiiL.

llllii3/L

ma/dl

!UJ!/41

III&Vdl

malcO

mgldl

Spr.~gue-Dawlc:y 'Rolts
~~~~o~

o.s ±0.03

R.3 .tO.S

0.6:1:0.04
0.1 :t:(l,04

44:t 7.3
52± )0.0

t SO:t 42
136±36
1S0±26

Combination

84±25...

322 t 122

8.6~0.3

0.6.0.03

ANOVAp

>0.14

>0..22

<0.03

>O.D7

Conval
CIIIOO&&DliDe
Chon SO,

36:1:6.6

s.o:~~o.s

89-& 9.4
109* 18.4
!O:H9.6

Ub:t36
190 :1;. 6!1

126:t.19
>0.10

205±53
<0.04

21:1:1.9
%5:1:2..9

l l :1: 1.6

85±9.9

:zs• :u
<O.O.S

Spon!OUI<lOlllily HY~ive l.lts

Control
OluQC)OIImine
c:hnnso,
Combination
ANOVA

•

95.3 i: ll,6
132 . 43 .9
l071:25. l
132 :t..S5.l

>0.86

324 :t:70.6

IS..O:tl,l

305 :t86

17.3 1: 1,9
U1.3 3.5

20S i- 37

394:!: 101
>0.611

*

f6.0s 2..9

>0.82

0.47 :t0.07
OAOaO.M
0.43:1:0.07
0.40. 0.07
>0.83

6\.S:I:S.l

112.3 :t: 10,7

74~<J:.9.0

1S6.3H3.2

Ci4.6:t7.0

217~:1:55.6

66-1 !ft5.2

163±52.3
> 0.01

> 0.3.S

10.6:t

u

20.0 i: t.t
l3.3:t 1.6
22..G~ 1.4
> 0.30

1'-fean • S.E.M . an: sboWII fOr 7-11 rots. Diffct-coo:es Balow dal.a on SD 111ls Indicate wbic:h llJ1IIJ &ho"" $1:11&tiC41 signlftCIJl\ flam each otbtt b)rlbe .Dul~Mtt'•
t-tc:st. CitE- cR:Sli.llioe; CHOI...- cbolcatcrol; TIUOLY- ttialyooti.ckt.,

!
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71lb/tt 3. Gluc:o,., tcler.lnoo tea- Oluco:se (lllSI'dl)

60mtn

l20min

240 nxill

113.8•7.S

ll1.4:t7.7

124..2 s: l9.S

l2&.l ~ !6,j

145.8:!::)2.11
109.2 :t S.4
110.2 .. lt,.$
<0.49

129.0~ 1~.0

104.8 %.11.~
126.2 ±9.2

1J7.8 ~ 16.1
137.R ;e 6.9

108.6 ±4}1
<0.47

<:0.17

G~~up~----------~~~e____________3_o_m_r_"--------------------------------------------------Spro~ue·D:lwley 'Rw

85.6 S:3.2
93.4:1:7.3

Contrcl
G luc.oaaminc
Chorulroitin
Cumbinwon
,O.NOVAp

8S.!i 1: 8,0
83.0±3.3
<. 0.48

122.4 :1:1!.0
114.8~

14.1

<0.74

102.8:1: 6J

Sponr.aneously ffypeltioMive 1!.ats
Cona.>l
Glucos:unino
Chondroitin
Combin:ul<!n

64,6 :2..1
S9.l :t 1.5

)22.4 :1:13,9

100.6:1: 1L5

I07.oc1S.9

110.2:!: 12.7

107.0::1: 17.3

6l.8 ::1: J,7
62.S :t 2.3

\l5.~

91 .0~6-9
143.0 i: 29.6

ll6.3 :t: 5.9
lS2.4c 26.4

/\NOVA p

< ().44

<O.SI

126.2 ± 1.9
149.8 :t 26.2
9.4,3: t 1.6
<0.14

'* 31.6

150.7

* 41 ,4

102.1 ± 8.8
<O.l t

1;20.8r;28.0

<0.32

Mean • S.15.M. or s mt..

12). Their nccepblnceforthe:mpyis becoming moTE commontheir potential to improve coUagen mctabcr
li&m and lac;:k of tlevere gltlllt'Qintesfinalside efFccta ~
by m;~.ny p~eurlcal lllla.lsesies used to reliovo the pain
of osteoarthritis. Because of their widespread usc, it is im·
portant to eumine any significant potential for adverse
events, which could arise from the usc ofO ami CS as th~
pelltic tools. One such posS1'\11e adverSe event 45.'10Ciated wilh
their usc, at lea.~ with G, is the development of itlsulio re-sistance and cve11 type two diabetes mellitus (1 3, 14].
Insulin resistlmce, which oftcn (]C(;UI"S in the hyperglycemic
state (glucose to~icity), has been a.nri\ruted to excess flux
of glucose break down products through the hexosamine
biosynthetic pathway [l~). A lthough infusi011s ofG into
rats can ifldw:cinsulin resistmce ll9], itlsnotknown whether
the oral irttake of a reasonable amoU11t o fG, nearly equivalent to thai. recorrunc:nded for the arthritic conditions, em also
pi~ buCC:I upon

•

do so [29--3' 1],
We initlllti'Ci our examination of this que!ltion by asscssthe iniluenc:es of the oral inge$tion of G hydroc:hlorido
and CS on insuHn sensitivity in two SU'ains of rats, normotensive Sprague Dawley (80) and hypertensive Spontao~
ous)y Hypc;rtetlsive Ra~ (SHR). These rats were chosen,
becliuSe they show a strong proclivity to develop significant
in.suliu resiSl:aiiC:C when challcuge<l wilh oral sugan 6\I.Ch as
sucrose and fructose: [29-31). 1b.iB phenamct~orr even OCCW"'l
lt~s

when these :rtrains are given sucrose In lllDDUDIS similar to

burnan iniAke [32]. Accordingly. if oral sugar inge:stio.o. produces this effect via stiuwlatlon of the hexosamine pathway,
then what wilJ the oral iDgesdon ofG do? Based on the metabolism afrats and their body weight, we eballengcxl the rats
with a calculated do~ that would be comparable 10 a human
dose 3-7 times that ~commended. As a tirst approximation,
we believed this to b e a reSSOJlabte challenge.
Over the 9 weeks of assessment, the two rat srnjns, when
fed with the natullll ingredients, did rtot lose weight, which
we Interpret as an elU:cllcnt sign for 111Ck ofoveral.l toxicir:y.
At the inmation ofth~ lltudy, basic ditfc;rences In blood cbem- .
istries el!isted between the normolensive SO and the hypertensive SHll Comparin~ dlUil trom the SHR tD the SD in the
coorrol groups ar the end of the T1 ine week study. circulating
glucose and cholesterol w~ significantly lower. while c:itculating ALT, AST and BUN were signifieantly higher (Ta.ble4).
Eltaminingtoorc specifi~y for the insulin ~istmt s~.BU;,
SHR and. SO clid not $how m.cre.ses in sy$tolic blood 'flteSsurc (SBP) following ingestion of these natural substances
alone an4 in combination. ln our hands. elevatioos ofSBP
ba~e ~een the earliest a.nd most consistallt sign of insulin
resistance In nts [33, 34). Signjflcant el~:vllrlona in SBP occur long before ebanaa ln glucoJ;e/isclulin 1111d lipid piUUm•
eters [34) , and take place withln day:s of sugar challel\ge

Thhltt 4 . Comparioon ofb:lsollna bi<IOd. chemim.'ic:s o(oonntlb beiGiem SD cmd SHit

Glucose
rag/dl

InSulin
.ogtml

ALT
uniVL

vniiiiiL

SD

SS,6 ± 3.2

0. 1 9~ .06

3t1~7

150:1:.4l

SHB.
p

64.6 :t2.7
<0,001

0.24± .06

95"'22
<0,02

324<* 71
<O.OS

!tal

>0,2

Af>T

BUN
ms/dl

CR.E
m&/dl

6.6:!:0,:5
IS.0•3.!
<0,01

o.s :1:0..03
O.H:O.I
>0.3

CHOL

TRYGLYC

Jllt/dl

me/dl

llls/dl

89;1:9

120*36

liDL

62±5

llH: II

2 1 %l
;!l:t I

<0.0~

>0.9

>0.9

•
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depending on the brciU!th of cballqe [29]. lrnportant to
our b:rpothesi5, these 'sugar-induced' SSP elevations Ciln

be ovetQome by the conca:mibnt BdministmtioiJ ofchrotnium
{35-31]. Tho only gcnel'illly.recognized influence of chromium supplementation is to ovctco~ ills'Uiin rcsisbml:e [38-

•

l(l}00'7

41}. 0 1\J'Idlot CS did not merease SBP which ~ould bave
bee.n charactoristie of' sugar-induced itlsuHn resistance. ln.
fnct, the twonatw.ll ingrcdien~ significantly lowered the SBl>
during their us11gc, rt is not clear why this lowering occurred,
and we Bre not •ware afliD)' similsrreportcd effect in hllll1an&.
~aminatlon ofblood chemistries and histology abo f;Uied
to indicate the development of insulin resistance or patbolo~ 1.1onsi.stcnt with this condition. Considerlag the four c!ifferi:og di3ttlry groul)S, f\elthcr SO llOT SHR showed any
consi!>'tent trends in blood chemistries. Also, then were no
statistically signifiean~ diffcrcnce.or; compared to controls In
circulating glucose values aftct' glw:osc chnl!engo tn e(thcr
SP ot SH.R ~tfter Dine weeks on 'he throe test regimens. Finally, no !ligTiificant histological difFerences were found in
bearts, Jcidncy:., and livers timong the various groups ofSH&
and SD.
To summarize, ~e lack of pn eJeva6o11 in SBP 11nd consistcnLeffects on circu1ating glucose and insulin leveLs ;LIJ!QDg
the groups of the two tat stxains by oral ingestion of G and
CS snggem little effect on imrulin liCllsitivity by these ~
nl;ltUral sub:;tances when given orally at do5es reuox!Able for
therapy. Furtbcr, the lack of consistcnt effects on lb.e other
blood cttemiClll pan.m etrn and the o~pn histology suggest
no cwcrBII to~icity 8S well. at leiJ.St under the co11ditions of
the experiment. Therefore, we could not implicate either
agent given a}ol\e or together in the development ofinSillin
tesiStance ur other taJticities in two n!f strains highly sensf·
15ve to the gl~~eost>induction of insulin J'CSl&W~U,
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Meeting of Cargill and CFSAN
22 January 2004

Participants and Agenda
Participants
Brent Rogers- Cargi1l Acidulants
John Bohlmann- Cargill Acidulants

James W. Anderso~ M_D.- Professor of Medicine & Clinical NutritionUniversity of Kentucky
Joseph F. Borzelleca- Professor, Phann & Tox, Medical College of Virginia
Robert 1. Nicolosi- Professor and Director, Center tbr Health Sciences- University
ofMassachusetts- Lowell
Agenda
Introductory Comments
Cargill's Glucosamine

•

Glucosamine~

Safety and Efficacy

Safety
Animal data- ADME, toxicity
Human data- endogenous formation, metabolism, clinical studies
Efficacy
Osteoarthritis
Summary and Conclusions
GRAS status of Cargill 's Glucosamine
Conclusions of Expert Panel: GRAS by scientific procedures- human data
supported by animal data
Guidance from the FDA

•
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Serv1ce
Food and Drug Admimstration

Memorandum
January 22, 2004
From:

Karin Ricker

Subject:

Product Under Development

To:

File

Participants:
Visitors

•

Brent Rogers
John Bohlmann
Joseph Borzelleca
James W. Anderson
Robert Nicolosi

Cargill Acidulants
Cargil1 Acidulants
Medical College of Virginia
University of Kentucky
University ofMassachusetts-LowelJ

Mike Di.NoVl
Alison Edwards
Feleke Eshete
Rudolph Harris
Linda Kahl
Antonia Mattia
Robert Murtin
Charles Mize
Karin Ricker

HFS-255

Subject :

HFS-255
HFS 255

HFS-255
HFS-255
HFS-255
HFS-255

HFS 255
HFS-255

Product Under Development/Giucosamine

This meeting was requested by Dr.Joseph Borzelleca on behalf of Cargill Acidulants to consult with FDA
regarding use of glucosamine for use in beverages. This was the second meeting between FDA and Cargill.
The visitors briefly discussed safety and efficacy studies of glucosamine, including Absorption,
Distribution. Metabolism. and Excretion (ADME) studies, placebo use in clinical studies, Accepted Daily
Intake (ADI) assessments, anjmal toxicity data, and other studies conducted in humans (which included
human clinical studies for treatment of arthritis and glucosamme's effect on blood glucose levels). The
company briefly addressed the National Toxicology Program (NTP) nomination for glucosamine, noting
that the nomination was due to its widespread use and a lack of chronic toxicity data. The visitors
concluded their presentation by summarizing the conclusion of their GRAS Expert Panel. FDA had no
further comments regarding Cargill's presentation.

·--------.
(b) (5)
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Washington, DC 20204

June 12, 2007

FD

Edward A. Steele
EAS Consultmg Group, LLC
1940 Duke Street, Smte 200
Alexandna, V1rgm1a 22314

llllllllllllllllllll

Re. GRAS Notice No. GRN 224

Dear Mr. Steele:
The Food and Drug Admimstratton (FDA) has received the notice, dated May 15, 2007, that you
submitted on behalf of ATLAHoldmgs, LLC (ATLA), m accordance with the agency's proposed
regulatiOn, proposed 21 CFR 170.36 (62 FR 18938; Apnl17, 1997, Substances Generally
Recogmzed as Safe (GRAS)). FDA received this notice on May 15, 2007, filed It on May 22,
2007, and designated It as GRN No. 000224
The subJect of the notice IS trans-resveratrol. The notlce mforms FDA of the v1ew of ATLA that
trans-resveratrolts GRAS, through scientific procedures, for use as an mgredient m bottled water
products at levels up to 10 mtllrgrams per hter.

In accordance wtth proposed 21 CFR 170.36(f), a copy of the mformation m your notice that
conforms to the mformatwn descnbed m proposed 21 CFR 170.36(c)(l) Is available for pubhc
revtew and copymg on the homepage of the Office of Food Addtttve Safety (on the Internet at
http://www.cfsan.fda . gov/~lrd/foodadd.html). If you have any questwns about the notlce,
contact me at 301-436-1237.
Smcerely yours,

"l · 91

'z

5:

Kann Ricker, Ph.D.
DtvlSlon of BIOtechnology and
GRAS Nohce Review
Center for Food Safety
and Apphed Nutrttlon
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Memorandum of phone conversation
Date: July 10, 2007
T1me: 11:30 am- 12:00 noon
Between:
Dr. Mike DiNovi, HFS 255
Ms. Marilyn Diaz, HFS 255
Dr. Paulette Gaynor, HFS 255
Mr. Jeremy Mihalov, HFS 255
Dr. Robert Martin, HFS 255
Dr. Karin Ricker, HFS 255
Dr. Luis Valerio, HFS 255

And

Dr. Vivek Rajagopal, ATLA Holdings LLC
Mr. Greg Lamps, ATLA Holdings LLC
Mr. Edward Steel, EAS Consulting Group
Dr. Stanley Tarka, EAS Consulting Group
Dr. Madhu Soni, EAS Consultmg Group

RE: GRN 224 trans- resveratrol
On May 15, 2007, FDA received a GRAS notification on trans-resveratro1 for use in
bottled water and designated it as GRN 224. On July 5, 2007, FDA contacted Mr. Ed
Steele to notify him of FDA's concerns with the received notice and to set up a meeting
time for further discussion.
In a conference call on July 10, 2007, FDA explained to the company that, based on
material the company submitted, as well as additional scientific matenal FDA reviewed,
FDA can not concur with the company's decision that trans-resveratrol is GRAS under
the mtended use in bottled water. FDA's conclusion was based primarily on the review
ofavallable toxicology data. FDA provided examples that lead to its conclusion, such as
effects on the activity of cyclooxygenases m VlVO and in vitro, and insufficiency of
toxicology studies provided m the notice on potential for developmental and reproductive
effects. FDA further concluded that at this time, there does not appear to be consensus in
the SCientific community about the safety of trans-resveratrol, and that the state of
science relevant to 1ts use as a food ingredient is still developmg. In addition, FDA noted
that the notice did not mclude a discussion of the source plant and possible toxic
contaminants. FDA explained that the company can withdraw the notice or receive a
letter with FDA's conclusiOn that the notice does not provide a sufficient basis for a
GRAS determination
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MEMORANDUM OF TELECONFERENCE CALL
Date:

November 2, 2006

Time:

10:00 AM to II :00 AM EST

Place:

4300 River Rd., College Park, MD 20740, Rm. 2013
Teleconference Dial-In Number: 1- 888-452-9848

Participants:
Industry:
Dr. Vivek Rajagopal
Dr. Hitinder Gurm
Dr. Madhu Soni

A TLA Holdings, LLC
A TLA Holdings, LLC
Kendle Consulting

FDA:
Robert Martin, Ph.D.
Ron Chanderbhan, Ph.D
Mike DiNovi, Ph.D.
Jeremy Mihalov, Ph.D.
Edmundo Garcia Jr.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Subject: Product under development.

This meeting was originally scheduled for September 20, 2006. Due to Dr. Barnett' s
(origmal consultant) passing, it was rescheduled for November 2, 2006.
Dr. Soni gave a brief overview of ATLA' s product and went over the information that
was submitted prior to our meeting. This information is attached.
Members of FDA's Office of Food Additive Safety (OFAS) advised that if ATLA did
decide to submit a GRAS Notification, it should include information addressing the
safety of the source of theu product. The submission should also include a discussion of
any other information that may appear to be inconsistent With the GRAS determination.
OFAS added that generally, a GRAS Notification includes an adequate description of the
proposed uses of the product including the identification of the food categones in which
it will be used.
ATLA representatives thanked OFAS for their time and comments and stated that they
would be contacting us if they had any further questions.

Edmundo Garcia Jr
Attachment

(b) (5)
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MEMORANDUM OF MEETING

Date:

December 15, 2006

Time:

I :30 - 2.30 p.m.

Place:

FDA, Center for Food Safety and Apphed Nutntion, Office of Food Additive Safety,
Room 2073, 4300 River Road, College Park, MD 20740

Subject:

Product under development

Participants:
V1sitors

Y osh1h1sa Katsuragi, Kao Corporation
M1stuh1ro Katash1ma, Kao Corporation
Ta1suke Itoh, Kao CorporatiOn
Dave Muenz, Kao CorporatiOn
Joseph Borzelleca. Professor Ementus. Medical College ofVirgima
Sand1 Dennis, Morgan Lew1s & Bockms, LLP
Sharon Segal, Morgan Lewis & Bockms, LLP
Paul ShelVes, Morgan Lew1s & Bockms, LLP

Negash Belay
Jeremy M1halov
Ron Chanderbhan
Robert Martm
Lms Valcno

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

The meetmg was requested by Morgan Lew1s & Bockius, LLP, on behalf ofKao CorporatiOn (Kao), to
consult w1th FDA regardmg GRAS status of a food mgred1ent (green tea catechin) under development.
The v1s1tors provided a presentation that included informat10n about 1dentity of the mgredtent, method of
manufacture, specificatiOns, safety stud1es, intended use and intake estimates. The safety and tdentlty
characterization studtes they dtscussed mcluded Kao's own unpubhshed safety studies on Kao's
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Page 2 - December 15,2006; Meeting with Kao
ingredient and published safety and compositional studies on substances that Kao considers to be
substantially equivalent to its ingredient The visitors stated that Kao intends to use the results of its
unpublished safety studies as corroborative data for the purpose of a GRAS detemnation, although the
company plans to publish the studies.
With regard to identity, Dr. Valerio pointed out that the polyphenols component of the Kao ingredient is
significantly lower than is found in the substances that Kao considers to be substantially equivalent to its
ingredient. Dr. Martin stated that it IS essential for Kao to address this issue in its GRAS determination.
Dr. Valerio also pointed out that Kao needs to address the aspect of metabolic effects in its safety
assessment. In addition, Dr. Valerio asked if Kao has obtained data on stability of its ingredient. The
visitors indicated that Kao has such data

Negash Belay, Ph D
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
College Park, MD 20740

June 21,2007

FD 11111111111111111111

Stephen Paul Mahinka
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Avenue, NW
Washington, DC
20004
Re: GRAS Notice No. GRN 000225

Dear Mr. Mahinka:
The Food and Drug Administration (FDA) has received the notice, dated May 17, 2007 that you
submitted on behalf ofKao Corporation (Kao) in accordance with the agency's proposed
regulation, proposed 2 1 CFR 170.36 (62 FR 18938; Aprill7, 1997; Substances Generally
Recognized as Safe (GRAS)). FDA received this notice on May 18, 2007, filed it on May 24,
2007, and designated it as GRN No. 000225.
The subject oftbe notice is catechins from green tea extract. The notice informs FDA of the
view of Kao that catechins from green tea extract is GRAS, through scientific procedures, for use
as an ingredient in beverages, including bottled teas, sport drinks, carbonated soft drinks and
juice, at levels according to current good manufacturing practices.
In accordance with proposed 21 CFR 170.36(f), a copy of the information in the notice that
conforms to the information described in proposed 21 CFR 170.36(c)( 1) is available for public
review and copying on the homepage of the Office of Food Additive Safety (on the Internet at
http://www.cfsan.fda.gov/-lrd/foodadd.html). If you have any questions about the notice,
contact me at (30 1)436-1198.

Sincerely yours,

Negash Belay, Ph.D.
Division of Biotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition

000154
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Servi ce
Food and Drug Administration
College Park, MD 20740

"
••

June 2 1,2007
Stephen Paul Mahinka
Morgan, Lewis & Boc!Uus LLP
1111 Pennsylvania Avenue, NW
Washington, DC
20004
Re: GRAS Notice No. GRN 000225

Dear Mr. Mahinka:
The Food and Drug Administration (FDA) has received the notice, dated May 17, 2007 that you
submitted on behalf ofKao Corporation (Kao) in accordance with the agency's proposed
regulation, proposed 2 1 CFR 170.36 (62 FR 18938; April 17, 1997; Substances Generally
Recognized as Safe (GRAS)). FDA received this notice on May 18, 2007, filed it on May 24j
2007, and designated jt as GRN No. 000225.
The subject of the notice is catechins from green tea extract. The notice informs FDA of the
view ofKao that catechins from green tea extract is GRAS, through scientific procedures, for use
as an ingredient in beverages, including bottled teas, sport drinks, carbonated soft drinks and
juice, at levels according to current good manufacturing practices.

In accordance with proposed 21 CFR 170.36(f), a copy of the information in the notice that
conforms to the information described in proposed 21 CFR 170.36(c)( 1) is available for public
review and copying on the homepage of the Office ofFood Additive Safety (on the Internet at
http://www.cfsan.fda.gov/-lrd/foodadd.hunl). If you have any questions about the notice,
contact me at (301)436-1198 .

\.
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Morgan, Lewis & Bockius LLP
1111 Pennsylvania Avenue, NW
Washington, DC 20004
Tel: 202.739.3000
Fax: 202.739.3001
www.morganlewis.com

Morgan Lewis
COUNSELORS

AT

LAW

Stephen Paul Mahinka
Partner

202.739.5205
smahinka@morganlewis.com

OFFICE OF
FOOD ADD•TIVE f
November 26,2007
BY HAND DELIVERY

Office ofFood Additive Safety (HFS-255)
Center for Food Safety and Applied Nutrition
Food and Drug Administration
5100 Paint Branch Parkway
College Park, MD 20740
Re:

Generally Recognized as Safe (GRAS) Notice for Green Tea Catechin, GRAS Notice No.
000225 - Kao Corporation

Dear Sir or Madam:
On behalf of our client, Kao Corporation (Kao), of Tokyo, Japan, we hereby withdraw our
GRAS Notice for Green Tea Catechin, filed on May 17,2007.
Subsequent to the filing of the GRAS Notice, Kao has completed additional clinical studies,
which it believes would be useful additions to its GRAS Notice. In addition, Kao is
contemplating modifications in the scope of contemplated food uses of its Green Tea Catechin
product from those set out in its GRAS Notice.
Consequently, Kao requests that the Agency withdraw its GRAS Notice. Kao likely intends to
refile a GRAS Notice for Green Tea Catechin in the future with appropriate additional studies
and other modifications.
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Morgan Lewis
Office ofFood Additive Safety
November 26, 2007
Page2

COliNS I! L Ol S

A T

LA1V

Please do not hesitate to contact me if you have any questions.
Sincerely,

/2

a
Stephen Paul Mabinka
cc:

:

Negash Belay, Ph.D. (via email)
Division of Biotechnology and GRAS Notice Review, HFS-255
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
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.Belay, Negash
From:
''mt:

Belay, Neg ash
Friday, March 28, 2008 2:45PM
'smahinka@morganlewis.com'
Gaynor, Paulette M; Martin, Robert L; Chanderbhan, Ronald F; Danam, Rebecca *;
Srinivasan, Jannavi; Dinovi, Michael J
RE: Kao Corp. GRAS Notice - Summary of Suggestions and Cites

·~to:

Cc:
Subject:
Dear Mr. Mahinka,

In a telephone conversation on November 19, 2007, we discussed with you the status of our
review of GRAS Notice No. GRN 000225 GRAS (GRN 225) that was submitted by you on behalf of
~ao Corporation (Kao). The subject of the notice is catechins from green tea extract.
In
:hat discussion, we informed you that, while our review of the notice was ongoing, we
~ecame aware of a report by the United States Pharmacopeia Dietary Supplements Information
Expert Committee (USP) that raises safety concerns about the use of green tea catechins.
The USP expressed its concern about potential adverse effects of green tea catechins on
the liver and proposed a requirement for a cautionary statement on the label of dietary
supplement products containing green tea extracts.
In light of this development, we
informed you of your options with regards to the status of GRN 225 and you indicated that
Kao would withdraw the notice and address these safety concerns. We also informed you that
we have identified various other insufficiencies in Kao's notice, to be communicated to
you at a later time. The withdrawal of Kao's notice was subsequently confirmed by your
letter dated November 26, 2007.
~n

February 29, 2008, you came in for a meeting with us to discuss the additional
insufficiencies (i.e., aside from the USP issue) of the withdrawn notice and to inform us
about your efforts to address the USP decision. At this meeting you indicated that Kao
intends to address all outstanding issues and resubmit the notice. The purpose of this e~ail is, as agreed in our February 29 meeting, to convey to you a compilation of the
~rious additional insufficiencies we identified from our review of GRN 225.
GENERAL COMMENTS:
1. No scientific name of the botanical source for the notified substance is provided.
2. Although the subject of the notice is a purified substance, much of the discussion in
the notice is about green tea/green tea extract. The discussion needs to be centered on
Kao's purified substance and its intended use in food.
3. Kao designates certain information on Page 5 and Pages 8-9 of the notice as
confidential. The use of information claimed as undisclosable is inconsistent with GRAS
determination criteria.
4. Kao provides publications in Japanese as part of the notice but has not included
English translations of those publications.
5. Kao•s information on use levels is not clear. A use level of 540 mg per beverage is
indicated on page 18 of the notice while a self-limiting use level is also described on
page 19.
6. With regard to additional reports (i.e., aside from the USP report) raising safety
concerns, those identified below under Toxicology comments are being provided only as
examples. Kao needs to address, in a comprehensive manner, all reports in the scientific
literature that raise safety concern.
TOXICOLOGY COMMENTS:
The 28-day oral (gavage) toxicity studies of Green Tea Catechins (GTC) prepared for
everages in rats evaluated the potential adverse effects of 3 preparations of GTC,

"'

1. Heat sterilized (GTC-H)
1
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:~.'Unheated

(GTC-UH)

3. Decaffeinated (GTC-HDC)
~his

study reveals the following:

' ' .(. At higher doses (1-2g/kg bw/day) of GTC-H, there is a significant decrease in body
weight and food consumption, which interestingly, seems to be a distinct effect observed
only in the male rats.
2. Similarly, the weights of Spleen, Testis (dose related) Pituitary and
Thyroid/Parathyroid glands are significantly reduced in male rats. The authors considered
these organ weight differences as spurious, incidental and unrelated to the administration
of test articles.
3. In female rats, there is an increase in the weight of Thymus and longer activated
~hromboplastin time in the decaffeinated and unheated GTC groups respectively.
4. Minimal glandular stomach erosions were observed in both male and female rats (GTC-H).
3. Histological examination of the dead female rat receiving 2g/kg/d GTC-UH revealed
·extensive necrosis in one liver lobe and mild degenerative changes in the other.
~DA's

observations on the 28-day oral (gavage) study:

The changes observed in male rats are consistent with other reports. Since it is a 28 day
study and the number of animals in each group is only 5, the significant differences in
organ weights will either become more significant or less meaningful in a longer term
study with more animals (10-20) per study group. For example, the decrease in food
consumption may be correlated to lack of appetite due to changes seen in the endocrine
glands. Hence, these differences cannot be ignored.
The minimal glandular stomach erosions appear to be relevant and consistent in the context
of gastrointestinal irritation observed in humans consuming high doses of tea
preparations.
The authors did not discuss the hepatotoxic effects of GTC although they observe an
•ncrease in the Glutamyl transferase activity in female rats.
The following are the possible toxic effects reported by other studies that were not
discussed:
1. Several case reports of hepatotoxicity related to the consumption of high doses of teabased dietary supplements (10-29 mg/kg/d) Ann. Intern. Med. 144, 68-71, 2006.
2. Acute liver failure induced by green tea extracts: case report and review of the
literature. Liver Transpl. 2006, 12:1892-5.
3. Cellular and in vivo hepatotoxicity caused by green tea phenolic acids and catechins.
Free Rad. Biol. Med. 2006, 40:570-580.
4. A case of hepatotoxicity caused by green tea in a 51-year-old woman from Naples, Italy.
Free Radic. Biol. Med. 43, 474, 2007.
5. In vitro hepatotoxicity: Hydro-alcoholic green tea extracts (80% ethanolic dry
extracts) at a concentration of 1-3 mg/ml exerted acute cytotoxic effects in rat liver
cells. Epigallocatechin-3-gallate (EGCG) was the major contributor to the cytotoxic effect
suggesting the hepatotoxic potential of EGCG. The bioavailability and the exposure play a
critical role in exerting the toxic effects. Food Chern. Toxicol. 43, 307-314, 2005.
6. Fasting increases the bioavailability of EGCG.
7. The uptake of (-)-Epigallocatechin-3-gallate, (EGCG), the most predominant catechin in
GTC is highest and can induce toxicity in the liver, kidneys and intestine.
~.

Toxicity in the liver appears to be more predominant in female rats and female dogs
Chern. Toxicol. 44, 636-650, 2005).

~Food

9. Possibility of individuals with a polymorphism in a key biotransformation pathway for
2
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:tte tea polyphenols, such as low activity of COMT (catechin-0-methyltransferase) which
increases exposure to the unmetabolized parent compound.
10. Involvement and interaction of potentially hepatotoxic pharmaceutical agents such as
~cetaminophen or other dietary supplements should be considered in humans.
""" {1. Gastric carcinogenesis in rats: This study demonstrates that the combined
administration of GTC (1%) and sodium nitrite (0.2%) selectively increased the incidence
and multiplicity of neoplastic lesions in the forestomach of the rat after initiation with
MNNG (N-methyl-N'-nitro-N-nitrosoguanidine). It also caused significant increases in 8hydroxyguanosine levels in DNA indicative of oxidative damage. The average daily intakes
of GTC were 432-580 mg/kg/day.
The overall data imply that excessive simultaneous intake of green tea and sodium nitrite
(dietary nitrate from meats, vegetables and tap water by oral micro flora, food additives)
~ight be a potential human risk, particularly in patients with reflux esophagitis. Cancer
Sci 98, 949-957, 2007.
12. Goitrogenic effects:
In a 13 week study, goiters were observed in F344 rats
administered GTC in their diets. The incidence of thyroid lesions were higher in males
than in females. The NOEL of GTC was considered to be 0.625% in males and 1.25% in
females, based on histological changes of the thyroid. Arch Toxicol. 75, 591-596, 2001.
13. Teratogenicity and reproductive toxicity:
(a) Tea EGCG, classified as weakly embryotoxic, induces caudal regression in developing
rat embryos even at much lower doses. Mal50 =54.2mg/L ; IC50Mal=45.8 mg/L. (Free Radical
Biology & Medicine 43: 519-527, 2007)
Doses as low as 25 mg/L triggered axial rotational
defects and caudal regression and defects in brain and heart. The pro-oxidant effects of
EGCG were evident and correlated with increased 8-isoprostane concentrations.
(b) Omitted in Kao's discussion in the notice is also the study by Isbrucker et al.;
Safety studies on epigallocatechin gallate (EGCG) preparations. Part 3: teratogenicity and
~eproductive toxicity studies in rats. This in vivo study reported reduced growth rate in
~e offspring and slight decrease in the number of pups (even in the 2nd generation) . The
NOAEL was equivalent to 200 mg/kg/d (including lactating dams). Food Chern. Toxicol.
44:651-61, 2006.
(c) It is also reported that high tea consumption diminishes salivary 17 beta-estradiol
concentration in Polish women. Br. J. Nutr. 95:989-995, 2006.
14. Fetal Leukemia Risk:
Dietary flavonoids induce cleavage in the MLL gene and may contribute to infant leukemia.
PNAS 97, 4790-4795, 2000.
EGCG was the most abundant catechin in the placenta (3077.4 pmol/g) and the fetus (159.3
pmol/g) . Although these levels are much lower than those required to induce chromosomal
translocation, further studies are needed in vivo to establish the increased risk, if any,
of leukemia due to maternal flavonoid consumption.
Toxicology's overall conclusion:
In light of the above findings, further studies (for example a 90-day study with 10-20
animals/group, peer reviewed & published) or additional scientific information would
provide a better understanding of the potential adverse effects of GTC/polyphenols.
CHEMISTRY COMMENTS:
1. Structural Formula of Catechin monomers:
(a) The structure is unclear (is it a Cor an 0?) -Page 6.
'

.-' . Manufacturing Process:
A. Method of Manufacture:
3
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(a) Product description: It varies from Type 1/Type 2, to heated/unheated, to GTC/Tannaset:reated GTC to GTC/UT GTC. There needs to be consistency through out the document. The
:3ubmission also reverses the 'Types' in the discussion (Page 8-9, Page 14-15).
)) Unclear if Figure 1 is description of Type 1 process? Also, unclear if Active Carbon
Ln Figure 1 is an 'adsorbing' agent or 'absorbing agent'?- Page 8.
(c) Section III(V) has been referred to in the text along with reference Footnote 18. They
do not seem to correlate. Sec III(V) discusses levels of catechin monomers in various tea
manufacturing processes while Footnote 18 discusses a 28-day toxicity study with the
untreated GTC along with product characteristics for tannase treated GTC- out of place! Page 9.
(d) Figure 2, Page 9, has speculations such as 'probable' and 'accidental'. Requires
rewriting or a method-based LOD specification.
(e) Purity of tannase is 0.9%? -Page 9.
(f) Footnote 17 refers to Section III (E) for 'difference in manufacturing processes'.
Notifier describes the differences in product characteristics in that section - Page 9.
3. Specifications:
(a) The specification for total catechin monomer is very wide considering the method is
HPLC based. Notifier could provide method description- Page 12.
(b) Appendix H: In the three lots' information provided, GTC and Tannase-GTC form SO% and
70%, with 'other components' making 20-30%. What is in the remaining product?
(c) Notifier has set the microbiological and heavy metal specifications for the beverage
form. Is the product tested after manufacture and if so what are the manufacturing testing
·pecifications prior to formulation in beverage? -Page 12.
4. Analytical methods:
(a)

What are the HPLC assays and their specificity in the total catechin monomer method?

(b)

How do the JFSL methods compare with standard methods?

(c)

Tartaric acid method description is unclear in its purpose and action.

5. Product Characteristics:
(a) What is the HPLC method to analyze catechin monomers?
(b) It is unclear as to what the 'derived Na2C calorimetric' method is?
(c) The tannase treated GTC seems to have same w/w% of catechins with gallate moiety as
the untreated GTC. But the text states that the function of the tannase is to remove these
moieties? (Page 9) .
(d) Are 'other polyphenols' quantifiable from HPLC? Also, Scale in the figure is not
visible.
6. Stability in beverages:
(a) GTC in Beverage: Conclusion should be 6 months at 25 deg C and 2 months at 37 deg C
not 'for at least 6 months at temperatures up to 37 deg C' - Page 18. (Also, 540 mg total
catechin in the product is mentioned here)
'b) Unclear about GTC Type tested in Oolong tea beverage - Page 18
7. Self Limiting Levels
4
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(~)

Define 'high levels'.

13. Consumption levels and EDI calculation:
'a) Using information through out the document (stability data and footnotes) we gathered
~e use levels to be 540mg of catechins in 500 ml (max beverage size discussed in the
-~~ext). Is this correct?

~

We hope this information is of help to you and contact us again if you have further
questions.
Neg ash
Negash Belay, Ph.D.
Division of Biotechnology and GRAS Notice Review, HFS-255
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
-----Original Message----From: smahinka@morganlewis.com [mailto:smahinka@morganlewis.com]
Sent: Friday, March 07, 2008 9:49AM
To: Belay, Negash
Cc: Kathleen M. Sanzo; Sharon Segal; Dr. Joseph F. Borzelleca
Subject: Kao Corp. GRAS Notice - Summary of Suggestions and Cites

Negash:
~hank you again for your efforts in arranging what all Kao Corporation
"""" iepresentatives believe was a very valuable meeting.

Following our meeting, Kao has confirmed that it definitely intends to
refile a GRAS Notice.
It intends to refile by the end of March since, as
we discussed timing is critical with respect to this product.
Consequently, although we recognize it is a great imposition on your
schedule, we would greatly appreciate receiving as soon as possible the
brief summary list of the comments and suggestions and of the cites to
suggested articles important to include., so that Kao can promptly prepare
and submit a new GRAS Notice and Dr. Borzelleca and his panel can prepare a
revised Expert Panel Report.
We have, for example,
reviewed recent articles for which Lambert is an
author, but is difficult for us to determine which ought to be the focus of
our consideration as identified by FDA in its prior review.
We greatly appreciate your time in providing this brief summary as soon as
possible, so that we might promptly provide a comprehensive and acceptable
revised Notice.
Best regards.
Steve
Sent from my BlackBerry Handheld.

(Morgan Lewis)

1)ISCLAIMER
,:his e-mail message is intended only for the personal
use of the recipient(s) named above. This message may
be an attorney-client communication and as such privileged
and confidential. If you are not an intended recipient,
5
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~rdu may not review
copy or distribute this message. If
· ~rou have received this communication in error please
notify us immediately by e-mail and delete the original
message.
1

1

6
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MEMORANDUM OF MEETING
Date:

January 31, 2008

Time:

10:00 a.m. - 11 :00 a.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Subject:

Product under development

Participants:

Visitors:
Joseph F. Borzelleca
Melody Harwood
Noriko Iwaki
Yusuke Sauchi
T.J. Tang
Yoshikazu Yoshidu
Yoshiaki Yoshikuni

Negash Belay
Ronald Chanderbhan
Michael DiNovi
Paulette Gaynor
Robert Martin
Moraima Ramos Valle
Jannavi Srinivasan
Timothy Twaroski

Medical College ofVirginia
Cantox Health Sciences, International
Pharma Foods International Co., Ltd.
Pharma Foods International Co., Ltd.
Pharma Foods International Co., Ltd.
Mitsubishi Corporation
Pharma Foods International Co., Ltd.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Cantox Health Sciences International requested the meeting on behalf ofPharma Foods
International Company, to consult with FDA regarding the ingredient gamma-Amino
butyric acid (GABA).
The visitors described the basis for their GRAS determination. They discussed the
method of manufacture, chemical identity, and specifications for GABA. They also
discussed the proposed uses, exposure estimates, and safety information.
In response to the visitor's description ofthe chemical purity ofGABA, FDA
representatives noted that the FAO/WHO Joint Expert Committee on Food Additives
recommends a purity of 95% for a single chemical entity, and if less than 95%, all
components should be characterized.
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Page 2 - January 3 1,2008, Meeting with Pharma Foods Intl. Co., Ltd.
In response to the visitor’s description of the exposure estimates, FDA representatives
suggested that it would be helpful to include calculations of the Japanese intake levels.
During the discussion of safety studies, the visitors noted that the Environmental
Protection Agency (EPA) had issued an exemption for tolerance for GABA for use as a
pesticide. In support of that exemption, EPA referenced animal toxicity studies. The
visitors stated that they would obtain the literature cited by EPA by making a Freedom of
Information Act request. The visitors stated that this literature was not reviewed by the
company’s expert panel.
In addition to the comments above, FDA representatives provided further comments on
issues that would need to be addressed in a GRAS Notification for GABA. FDA
representatives noted that there are other safety-related issues for GABA including
hypotensive effects, potential for electrolyte imbalance, potential use in treatment of
schizophrenia, and the popularity of GABA as a dietary supplement among body-builders
looking to increase their endogenous levels of human-growth hormone. FDA
representatives also suggested that it would be useful to know more about the microbial
production system especially with respect to methods used to assure the exclusion of the
microbe fiom the final product. Finally, FDA representatives suggested that it would be
helpful to address biogenic amines and ethyl carbamate and why the visitors believe that
these compounds would not present a safety problem for the GABA product.

‘w. ,

At the close of the meeting, FDA representatives observed that some of the information
presented appears to be clinical studies relating to GABA. Because of this observation,
FDA representatives mentioned the recent amendments (Le., the Food and Drug
Administration Amendments Act of 2007; FDAAA) to the Federal, Food, Drug, and
Cosmetic Act, in particular section 9 12 of the FDAAA.

Susan J. Cgrlson, Ph.D.

(b) (5)
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~DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

'~~'-

Food and Drug Administration
College Park, MD 20740

September 9, 2008
Yoshiaki Yoshikuni, Ph.D .
Pbarma Foods International Co., Ltd.
1-49 Goryo-OharaJ Nishikyo-Ku
Kyoto, 615-8245
JAPAN
Re: GRAS Notice No. GRN 000257

Dear Dr. Yoshikuni;
The Food and Dr.ug Administration (FDA) has received the notice, dated July 22, 2008, that you
submitted in accordance with the agency's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938;
April 17, 1997; Substances Generally Recognized as Safe (GRAS)). FDA received this notice on August
7, 2008, filed it on August 11 , 2008, and designated it as GRN No. 000257.

The subject of the notice is gamma-amino butyric acid (GABA). The notice informs FDA of the v iew of
Phanna Foods International Co., Ltd. that gamma-amino butyric acid (GABA) is GRAS, through
scientific procedures, fo r use as an ingredient in beverages and beverage bases, chewing gum, ready-todrink coffee and tea products, and candy at levels ranging from 0.04% to 4%.
ln accordance with proposed 21 CFR 170.36(f), a copy of the in formation in this notice that conforms to
the information described in the proposed GRAS exemption claim (proposed 21 CFR 170.3 6(c)(I)) is
available for public review and copy,ing on the homepageofthe Office of Food Additive Safety (on the
Internet at http://www.cfsan.fda.gov/-lrd/foodadd.html). If you have any questions about the notice,
contact me at 301-436-1253.
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MEMORANDUM OF TELECONFERENCE
Date:

November 13,2008

Time:

2:00p.m.- 3:00p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Subject:

GRN 000257, gamma-Amino butyric acid (GABA)

Participants:

Telephone:
Melody Harwood
Ryan Simon
Karen Young

Negash Belay
Susan Carlson
Ronald Chanderbhan
Michael DiNovi
Paulette Gaynor
Aydin Orstan
Moraima Ramos-Valle
Timothy Twaroski

Cantox Health Sciences, International
Cantox Health Sciences, International
Cantox Health Sciences, International

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

After brief introductions, FDA personnel opened the meeting by stating that the purpose
of the meeting was to discuss numerous issues with the notice as submitted that would
preclude the agency from issuing a "no questions" letter. A detailed discussion of the
issues uncovered by the review team then followed.
The FDA microbiology reviewer discussed issues that he found during his review. The
first issue was from the notice's statement of intended uses. The reviewer stated that the
notice excluded the use of gamma-Amino butyric acid (GABA) from meat. The reviewer
suggested that if the notifier wished to exclude products regulated by the U.S.
Department of Agriculture, the exclusion should use the terms "meat and poultry
products."
The second issue noted by the FDA microbiology reviewer had to do with the method of
manufacture. According to the notice, the method of manufacture included an ultrafiltration step using a 0.5 micron filter. The reviewer stated that this would not ensure the
exclusion of live microorganisms as stated in the notice. The reviewer noted that the
method of manufacture did include a 9TC heat treatment for 30 minutes that would
exclude all live microorganisms. The reviewer also noted that the units describing the
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Page 2- November 13, 2008, Teleconference with Cantox
ultra-filtration were incorrect. The correct unit is micron (designated as "!l") not
micromolar designated as "11M."
The third and final issue discussed by the FDA microbiology reviewer concerned the
detection of biogenic amines during the manufacturing process. The reviewer noted that
the method of manufacture described in the notice included steps for measuring ethyl
carbamate. The reviewer stated that ethyl carbamate forms from citrulline in the presence
of alcohol, therefore it would be more appropriate to measure citrulline during the
manufacturing process. Alternatively, the notice could specifically exclude alcoholic
beverages from the list of intended uses.
The discussion continued with chemistry issues. The FDA chemistry reviewer noted that
Table 5 within the notice detailed exposure estimates on a per body weight basis.
According to the reviewer, when he worked through the calculations he got some nonstandard values for body weight, including some values that seemed to be rather high for
particular groups. The reviewer suggested that these values be more thoroughly explained
and that it would be helpful if the codes used in the calculations were included in the
notice. Ms. Harwood replied that the values in Table 5 were calculated by averaging the
exposure estimates for individuals in the National Health and Nutrition Examination
Survey (NHANES).
The FDA chemistry reviewer also discussed the lack of a cumulative exposure estimate.
He suggested that inclusion of this estimate would be helpful. The FDA toxicology
reviewer added that the lack of a cumulative dietary exposure estimate was problematic.
As described in the notice, the background dietary exposure (not including the new
intended uses) to GABA is quite high. The publicly available toxicological studies cited
within the notice are for dietary levels of GABA below the cumulative exposure
(background as well as proposed new use levels). There are additional studies cited
within the notice at higher GABA levels, closer to the cumulative dietary exposure
estimate; however those studies are not publicly available. The notifier cites its
unpublished studies and additional studies cited by the U.S. Environmental Protection
Agency (EPA) in support of one of its decisions. Since none of these studies is publicly
available, the reviewer noted that this leads to a problem supporting the general
recognition of safety.
Ms. Harwood replied that Cantox had tried to locate the published study cited by EPA;
however they had had no success and that the notifier' s GRAS panel did not think it was
critical. Ultimately, they believed that the metabolic data were critical to establishing the
general recognition of safety while the toxicological studies were not and furthermore
that the metabolic data were well-established in the public literature.
The FDA toxicology reviewer concurred that the metabolic data were compelling. The
FDA toxicologist and chemist suggested that the notice needed to include a more
extensive narrative, outlining why certain lines of evidence were more supportive of the
general recognition of safety than others. The FDA toxicology reviewer elaborated that
the Estimated Daily Intake and Acceptable Daily Intake values are the reverse of what
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Page 3- November 13, 2008, Teleconference with Cantox
would be expected to be seen when dietary exposure estimates are part of the general
recognition of safety and that the reasons why this may not be relevant to establishing
safety are not adequately discussed.
The FDA chemistry reviewer noted that he could not reproduce the calculations in Table
3. Ms. Harwood acknowledged that the values in Table 3 were not clearly presented.
Finally, the reviewer inquired as to the source of the iron particles that had to be cleared
from the preparation using magnets, as outlined in the method of manufacture. Ms.
Harwood stated that they would have to ask their client. The FDA microbiology reviewer
remarked that the presence of iron could imply that there was some sort of contamination
occurring during manufacturing.
The FDA toxicology reviewer returned to a discussion of the toxicological issues. He
stated that the notice did a good job addressing the use of GABA in dietary supplements.
The reviewer advised focusing the toxicological safety discussion on what is known
about the physiology and metabolism of GABA (specifically Absorption, Distribution,
Metabolism, Excretion studies known as "ADME") while relying on the dietary exposure
estimates as secondary data supportive of safety. He added that it would be helpful if they
could find the study cited by EPA.
Ms. Harwood inquired as to how EPA's opinion was viewed by FDA in terms of
establishing the general recognition of safety. FDA personnel clarified that in order to
establish the consensus opinion of experts, all of the information must be publicly
available. In other words, if a panel of experts reviews data that is not publicly available
and subsequently renders an opinion regarding safety, even if the experts are wellrecognized, the opinion does not meet the general recognition of safety for GRAS
ingredients because the data were not publicly available.
The FDA toxicology reviewer reiterated that the main problem with the notice is that the
cumulative estimated dietary exposure values are above the values used in the publicly
available toxicological studies. He also suggested that perhaps the dietary exposure
estimates for GABA are too high and need to be re-evaluated. The FDA toxicologist
added that the narrative of the notice needs to be reworked so as to adequately address the
differences in the dietary exposure values in the published versus the unpublished
literature.
Ms. Harwood returned to the discussion of calculating the dietary intakes. She requested
that the FDA chemist call Dr. Karen Young ofCantox directly to discuss FDA's views on
these calculations.
FDA personnel mentioned that the notice contained specifications for GABA that were in
Japanese and that there were also citations for Japanese articles. FDA personnel
explained that FDA had no assurances that the GRAS panel had reviewed English
translations of these documents. Ms. Harwood explained that the GRAS panel had not
requested them. Mr. Simon asked if FDA needed certified translations to which FDA
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Page 4 - November 13,2008, Teleconference with Cantox
personnel replied yes. FDA personnel also suggested that Cantox make a Freedom of
Information Act request for the studies cited by EPA.
At the close of the meeting, FDA review scientists summarized different options for
submitting an improved notice and meeting the general recognition of safety:
Publish the unpublished toxicological studies cited in the notice.
0
Reevaluate the background exposure estimates.
Find the published studies cited by EPA.
0
Establish the safety of GABA by emphasizing the ADME data.
As a follow-up to this teleconference, FDA and Cantox corresponded by electronic mail
concerning the exposure estimates (attachment).

ALa

L

('&Li&-Z7

Susan Carlson, Ph.D.
Attachment: Electronic mail correspondence string between Cantox and FDA

(b) (5)
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Carlson, Susan
From:

Dinovi, Michael J

Sent:

Wednesday, December 10, 2008 2:37PM

To:

Carlson, Susan

Subject: FW: exposure assessments

My reply, Susan
Mike

From: Dinovi, Michael J

Sent: Tuesday, December 09, 2008 12:32 PM
To: 'Karen Young'
Subject: RE: exposure assessments
Hi Karen
Sorry to miss you yet again on Friday, and I was out sick yesterday.

~,..

In general, you would include a naturally occurring background intake if you are adding a "food use" to the total. It
should be relatively straightforward in the discussion: It the added is dwarfed by the natural, no problem, if the
added is on par or dwarfs the natural, the safety of the added intake has to be supported by the available data.
Some nod must be made to the background intake, even if only a crude estimate is available, as it would let you
classify the data need.
On the body weight thing, I hadn't seen the tables before the call, so I was taking a quick look. I thought it was
the teen males that came out at about 90. If it is all adult males, it is less likely to be mistaken
Hope this is helpful
Mike

From: Karen Young [mailto:kyoung@cantox.com]

Sent: Thursday, December 04, 2008 1:24PM
To: Dinovi, Michael J
Cc: Melody Harwood; Larry McGirr; kmusaveloso@cantox.com; Ryan Simon
Subject: RE: exposure assessments

Hi Mike,
It is good to finally connect with you!
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Thank you for your email. Sorry if I was not clear. What I meant in terms of background sources was food
sources of the compound that are naturally occurring. So, do we need to address total dietary exposure
from naturally occurring background sources + proposed uses? This is the issue that was raised during
our call (I believe that by then you had to be at another meeting and were no longer on the call). For
GABA, there are currently no other food uses however, there are naturally occurring sources, which were
presented. Supplement use was not one of the proposed uses for GABA.
As we discussed on the call, we use the actual body weights of each individual in the NHANES survey
when we calculate intakes on a per kg body weight basis. I took a look at the summary tables that were
presented and did a backward calculation also. When I did this, female teens were below 60 kg while male
teens were just above. Perhaps you were referring to male adults who ranged from -80 to 90 kg? Total
population average was just over 60 kg also. Nonetheless, it would not be a problem to include the actual
food code list that we use for our assessment.
Thanks again for your help.
Karen

From: Dinovi, Michael J [mailto:michael.dinovi@fda.hhs.gov]

Sent: Thursday, December 04, 2008 12:50 PM
To: Karen Young
Cc: Melody Harwood; Larry McGirr; kmusaveloso@cantox.com
Subject: RE: exposure assessments
Hi Karen (and everyone else I have now added as CC:s)
Yes, the phone tag has been entertaining!
I don't suppose Ashley mentioned my reply to his related question the other day? We cannot require
anything, as this is a voluntary program and we don't want to frighten anyone away. Having said that, we
would typical tell any notifier that their submission would have to address the total dietary exposure from
new and current uses, How else could you conclude that the uses were safe, without a notion of what total
exposure is. My recollection of the call was that there was a question of adding supplement use (or was it
medical food use) to the proposed uses. That's a different matter, as you won't have access to food
consumption data to do that. I assume that we are all using variations on the same software theme to get
these exposures (we use FARE, which we have licensed from Exponent). It would be trivial to add old
food uses to proposed uses to do an exposure. I questioned the relationship between the numbers in the
tables for exposure on a kg-bw basis and on a g/d basis. The ratio of the means must arithmetically be the
the mean body weight of the surveyed p[population and as I recall, it suggested that teens would average
about 90 Kg, which isn't possible. That was why we asked you to send us the code set that you used, so
we could crosscheck and see what if any problem there was. You have to remember (in light of the
voluntary thing above) that we really only act as the advocate for the public and must be as skeptical as
necessary whenever we look at data.
I'm not sure that this gets you anywhere, but please do feel free to keep trying me, or failing that, give me a
specific time to call you and we can all chat. We don't want this program to be adversarial, as I am sure
you (and CanTox) know, so any help I can give is a pleasure. Tomorrow is a good day for me (the rest of
today is pretty busy).
Take care and talk to you soon
Mike

From: Karen Young [mailto:kyoung@cantox.com]
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Sent: Thursday, December 04, 2008 12:34 PM
To: Dinovi, Michael J
Cc: Larry McGirr; Melody Harwood; Kathy Musa-Veloso
Subject: exposure assessments
Hello Mike,
We've been playing phone tag for a bit, so I thought it would be best to send you an email.
The issue of how to most appropriately conduct our intake assessments came up during our call
regarding the GRAS status for GABA after you had left the room. Another scientist on the call had
stated that we should present estimates for cumulative exposure from both background sources and
proposed food uses. Traditionally we have not done this; we have presented estimates for intakes
from proposed food uses (using NHANES data) and discussed data on background dietary
consumption from published sources. Do you now require future submissions to provide estimates
for cumulative exposure from both background and proposed food uses? If so, would a crude, but
conservative, estimate suffice {i.e., adding estimates from published sources to estimates that were
calculated using NHANES data)? Or, would an assessment using NHANES data to estimate
cumulative exposure from both background and proposed uses be required?
Thank you for your help in clarifying this issue.
Best regards,
Karen

Karen W. H. Young, Ph.D.
Scientific and Regulatory Consultant
Food and Nutrition
CANTOX HEALTH SCIENCES INTERNATIONAL
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
CANADA
Tel: 905-542-2900, extension 308
Fax: 905-542-1011
kyoung@cantox.com
www.cantox.com
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Carlson, Susan
From:

Carlson, Susan

Sent:

Wednesday, January 14, 2009 3:30 PM

To:

'y-yoshikuni@pharmafoods.co.jp'

Subject:

GRAS Notice 000257 Withdrawal letter

FD' 1111111 IIIII Ill IIII

Attachments: withdrawalletter.pdf

Dear Dr. Yoshikuni,
Attached to this e-mail is an Adobe Acrobat file of the Food and Drug Administration's acknowledgement of your
withdrawal of GRN 000257. The original copy of the letter is being sent to you via the U.S. Postal Service.
Sincerely,
Susan Carlson, Ph.D.
U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
Division of Biotechnology and GRAS Notice Review
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Memorandum of Meeting
'R

Date:

September 10, 2007

Time:

1O:OO - 11:OO a.m.

Place:

University Station, 4300 River Road, Room 2013

Subject:

Pre-submission meeting for lupin derived ingredients

Participants:
Industry:
Joseph F. Borzelleca
Fiona Fleming
Melody Hanvood
FDA:

Ronald Chanderbhan
Michael DiNovi
Marcella Fruchter
Paulette Gaynor
Jerem3 Mihalov

I1111111111111I1111

Medical College of Virginia
George Weston Foods
Cantox
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Ms. Melody Hanvood requested the meeting to discuss submitting a notice in accordance with the Food and
Drug Administration's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938; April 17, 1997;
Substances Generally Recognized as Safe (GRAS). The visitors presented an overview of the company
(George Weston Foods/Weston Technologies) and of the data and information that the company is relying on
to support its view that the intended use of the six lupin derived ingredients (various types of flour, proteins,
or fibers) are GRAS.

a

FDA representatives inquired whether the visitors knew what alkaloids would be present in the ingredients,
reminding them to include that information in the submission. We also asked whether the ingredient would
be used in meat and poultry products because such uses would result in an USDA review, suggesting the
visitors check with USDA for any specifics that they need for their review. FDA representatives suggested
separating the six ingredients into more than one submission.
The visitors stated that lupin-derived ingredients may cross react with peanuts. The visitors also stated that a
recent EFSA opinion amended the list of known allergens to include lupin, suggesting that the United States
could do the same, identifying the source as is done with soy, for example. FDA representatives stated that
because of the cross-reactivity to peanut, people will be concerned about these ingredients. In response to
the visitors question as to how protein cross-reactivity is handled, we offered to provide a contact for the
FALCPA group. Subsequent to the meeting, we provided contact information for Felicia Billingslea.

Paulette Gaynor, Ph.D.

(b) (5)

(b) (5)
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS

Monday, September 10, 2007 at 10 a.m.
4300 River Rd., Room 2073
College Park, MD 20740

Participants:

CFSAN Representatives
Ms. Fiona Fleming, George Weston Foods
Dr. Joseph F. Borzelleca, Medical College of Virginia
Ms. Melody Harwood, Cantox Health Sciences International

1.

Introductions

2.

Overview of George Weston Foods I Weston Technologies

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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Request for Pre-Notification Meeting- Lupin-derived ingredients
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Gaynor, Paulette M
From:

Gaynor, Paulette M

Sent:

Monday, July 16, 2007 3:35PM

To:

Fruchter, Marcella I

Subject:

FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Attachments: Draft FDA Meeting Agenda.doc

Marcella,
Please serve as CSO for this meeting.
Thank you,
Paulette

From: Martin, Robert L

Sent: Monday, July 16, 2007 7:26 AM
To: 'Melody Harwood'; Gaynor, Paulette M
Subject: FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Ms. Harwood, by way of this e-mail message, I am forwarding your request for a pre-submission meeting to Dr.
Paulette Gaynor who will assign it to someone in her group to contact you and arrange this meeting. Someone
from her group will be contacting you soon.
Thanks.
Robert L. Martin
301-436-1219

From: Melody Harwood [mailto:mharwood@cantox.com]

Sent: Monday, July 16, 2007 1:13AM
To: Martin, Robert L
Subject: Request for Pre-Notification Meeting - Lupin-derived ingredients

Dear Dr. Martin,
I am contacting you on behalf of our client, Weston Technologies, a division of George Weston Foods Limited,
who would like to schedule a meeting with representatives of the Administration to go over the self-affirmation of
the Generally Recognized As Safe (GRAS) status of their lupin-derived food ingredients prior to submitting a
GRAS Notification. Below, please find information that might be useful for scheduling the meeting.
• Name of Company: Weston Technologies, a division of George Weston Foods Limited, Enfield, Australia
• Attendees: Ms. Fiona Fleming (Weston Technologies), Dr. Steve Taylor (University of Nebraska), and
myself, Melody Harwood (CANTOX)
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Request for Pre-Notification Meeting- Lupin-derived ingredients

Page 2 of2

• The products are derived from sweet varieties of Lupinus spp. (lupin) (L. angustifolia, L. a/bus, L. luteus,
and L. mutabilis) and include lupin flour, two lupin protein fractions, two lupin kernel fibres, and lupin hull
fibre.
• The lupin-derived food ingredients will be marketed for use in various traditional food products such as
bakery products, breakfast cereals, and beverages.
• The objectives of the meeting are to provide an overview of the company and the basis for GRAS of the
lupin-derived ingredients under the intended conditions of use.
• Equipment needs: In-focus or other projection machine to connect to a laptop for visual presentation
A draft agenda is attached for your review. I would like to propose a meeting on September 10 or 11, 2007, as
our client is in North America from Australia for a short period of time during September and unfortunately, these
dates are the only ones that seems to fit her schedule. I do hope that it also is suitable for yourself and
representatives of your department. If not, please let me know what alternate dates would be convenient, and
perhaps I can re-arrange my schedule to accommodate.
«Draft FDA Meeting Agenda.doc»
I would like to thank you in advance for your assistance in this matter. If you require further information, please
do not hesitate to contact my by telephone or via email. I look forward to hearing from you at your earliest
convenience.
Kindest regards,
Melody

Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
CANTOX HEALTH SCIENCES INTERNATIONAL
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7 CANADA
Tel: 905-542-2900, extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS
DRAFT AGENDA
September 10 or 11, 2007
4300 River Rd.
College Park, MD 207 40

Participants:

CFSAN Representatives- To be Determined
Ms. Fiona Fleming, Weston Technologies
Dr. Steve Taylor, University of Nebraska
Ms. Melody Harwood, CANTOX Health Sciences International

1.

Introductions

2.

Overview of Weston Technologies/George Weston Foods

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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MEMORANDUM OF TELECONFERENCE
Date:

December 4, 2008

Time:

2:00 p.m. - 2:45 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:

Telephone:
Sherry Duckworth
Cathy Fryirs
Fiona Fleming

Susan Carlson
Ronald Chanderbhan
Michael DiNovi
Bianca Farias
Paulette Gaynor
Molly Harry
Stefano Luccioli
Sylvester Mosley
Vladimir Yurovsky

George Weston Foods, Ltd.
George Weston Foods, Ltd.
George Weston Foods, Ltd.

HFS-255
HFS-255
HFS-255
HFS-255 (ORISE Fellow)
HFS-255
HFS-255 (ORISE Fellow)
HFS-200
HFS-255
HFS-255

Following introductions, FDA personnel opened the meeting by thanking the
representatives of George Weston Foods, Ltd. for their submissions to FDA's Generally
Recognized as Safe (GRAS) Notification Program. FDA personnel stated that one of the
purposes of the GRAS Notification Program is to establish a dialogue between FDA and
industry and that FDA appreciated the efforts of George Weston Foods, Ltd. staff in
putting together their GRAS submissions.
FDA personnel then proceeded to explain why the notices failed to meet the standards for
general recognition of safety. During the review process, FDA staff noted that it is wellestablished in the scientific literature that lupin proteins are similar enough to peanut
proteins that peanut-allergic individuals may also react to lupin-containing products.
Because of this cross-reactivity, peanut allergic individuals could potentially have lifethreatening reactions when they eat lupin-containing products for the very first time. As
there is little consumption of lupin-containing products in the United States, the peanutallergic population is unaware of this danger. FDA staff stated that ingredient labels
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Page 2 George Weston Foods-December 4, 2008, sweet lupin protein, sweet lupin fiber, sweet lupin flour
containing only the term, "sweet lupin" as proposed in the notices, would not be adequate
to warn U.S. consumers ofthe risk of a reaction ifthey are peanut-allergic.
FDA personnel then covered the administrative options available under the GRAS
Notification program for notices that fail to establish that an ingredient is generally
recognized as safe for its intended uses. FDA personnel explained that any notifier may
ask FDA to cease evaluation of a notice. In response to these requests, FDA posts an
acknowledgement of the receipt of the request on FDA's Internet site alongside the
GRAS Notice number. In these cases, FDA's acknowledgement uses standard language
with no mention of the reasons why the notifier is requesting that FDA cease to evaluate
the notice. Alternatively, FDA may issue a letter stating that FDA does not agree with the
notifier's conclusion that an ingredient is GRAS for its intended uses and post this letter
on the FDA Internet site.
In discussing these administrative options, FDA personnel noted that the notices had been
filed and assigned as GRN 000262, sweet lupin protein; GRN 000263, sweet lupin fiber;
and GRN 000264, sweet lupin flour. FDA personnel went on to explain that George
Weston Foods, Ltd. would not be receiving the standard acknowledgement letter that
FDA sends out upon the filing of GRAS notices as FDA staffhad difficulty determining
appropriate names for the subject of GRN 000262. For its GRAS notice correspondence,
FDA uses a technically descriptive name for the subject of the notice. In the case of GRN
000262, FDA reviewers were unable to determine enough ofthe details of the
manufacturing process and subsequent physical/chemical characteristics of the subject to
be able to assign a descriptive name.
FDA reviewers then briefly highlighted the technical issues that they noted during their
reviews. Due to the detailed nature of these issues, FDA agreed to send a list of issues by
electronic mail at a later date (electronic mail correspondence of February 23, 2009).
In concluding the discussion of the administrative details, FDA personnel stated that in
their review of the lupin literature they had noticed that lupin flour may be yellow and
used to mimic the addition of butter or eggs to baked goods. FDA personnel stated that
under U.S. law, any new ingredient that is added to food with the intention of imparting
color may be an unapproved color additive and may not be GRAS. The appropriate
regulatory process in these instances is the color additive petition process.
Following the discussion with the review scientists, FDA personnel reiterated the main
concern with the notices was the fact that a certain percentage of individuals who are
allergic to peanuts will also be allergic to lupin. Given the lack of lupin consumption in
the U.S. population, there is no awareness of this cross-reactivity among peanut allergic
individuals and this presents a significant safety issue.
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Page 3 George Weston Foods-December 4,2008, sweet lupin protein, sweet lupin fiber, sweet lupin flour

At the close of the meeting, FDA personnel and George Weston Foods, Ltd.
representatives discussed administrative items, including the process for withdrawing a
GRAS notice and the process for resubmitting a GRAS notice.

LL&
Susan Carlson, Ph.D.

(b) (5)
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Carlson, Susan

Subject:

Sherry. Duckworth@gwf. com. au
Monday, February 23, 2009 3:26 PM
Carlson, Susan
RE: Lupin GRAS Notices - reviewer's comments

Attachments:

lupin comments.doc

From:
Sent:
~To:

upin comments.doc
(62 KB)

Dear Susan
Thank you for collating the comments from the reviewers. Our team will
review them and let you know if we have any questions.
We would certainly meet with you prior to submitting a new GRAS Notice.
Regards
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>

To
<Sherry.Duckworth@gwf.com.au>

24/02/2009 06:46

cc

AM

Subject
RE: Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
Here are the collated comments from our reviewers that were raised in
our teleconference with you on December 4, 2008. As we stated at the
meeting, given the complexities of these notices, we would strongly
encourage you to meet with us prior to making any new GRAS Notice
submissions for lupin.
My apologies for the delay. Thank you for your patience. Please don't
hesitate to contact us if you have any questions.
Regards,
Susan
-----Original Message----Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, February 20, 2009 6:37 AM
To: Carlson, Susan

~}rom:

1
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Subject: RE: Lupin GRAS Notices - reviewer's comments
Dear Susan
Have you had any success in obtaining the comments from the supervisor?
Thanks
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
<Sherry.Duckworth@gwf.com.au>
24/01/2009 08:32
cc
AM

Subject
RE: Lupin GRAS Notices reviewer's
comments

Hello Sherry,
Thank you for inquiring. The comments are with one of the supervisors. I
will gently remind him.
Thank you for your continued patience.
--Susan
-----Original Message----From: Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, January 23, 2009 4:31 PM
To: Carlson, Susan
Subject: Lupin GRAS Notices - reviewer's comments

Dear Susan
~-Just

wondering how you are progressing with compiling the reviewer's
comments.

Thanks
2
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Sherry
Sherry Duckworth
Project Manager
Research and Technology
George Weston Technologies
(A Division of George Weston Foods)
1 Braidwood Street
Enfield NSW 2136
Australia
Tel: + 61 2 9764 8160
Fax: + 61 2 9742 5959
MOB: +61 0419 412 398
Email: sherry duckworth@gwf.com.au
Forwarded by Sherry Duckworth/WT/NSW/GWF on 24/01/2009 08:11AM

Sherry
Duckworth/WT/NSW/
GWF
To
"Carlson, Susan"
21/12/2008 06:17

<Susan.Carlson@fda.hhs.gov>

PM
cc

Subject
Re: Lupin GRAS Notices reviewer's
cornrnents(Document link: Sherry
Duckworth)

Thanks Susan. We will look forward to receiving them.

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
3
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<Sherry.Duckworth@gwf.com.au>
20/12/2008 09:48
cc
AM

Subject
Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
We are still trying to get our reviewers' comments together for you. The
reviewers are working on them (and they are around for at least Monday
and Tuesday of this coming week). We hope to get them to you soon. Thank
you for your continued patience.
\;,,,

Regards,
Susan

************************************************************************
***********
This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note
this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********

000160
************************************************************************
"**********
'''This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
4
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to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
3ecurity: Internet email is not a completely secure medium, please note
'~this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********
(See attached file: lupin comments.doc)
***********************************************************************************
This email and its attachments are confidential subject to copyright and may be legally
privileged. If they have come to you in error you should take no action based upon the
contents nor should you copy or show them to anyone. Please delete the email and its
attachments and inform administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not necessarily represent
those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note this when
considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but cannot guarantee this.
Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
***********************************************************************************
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KEY:
GRN 000262 Lupin Protein
GRN 000263 Lupin Fiber
GRN 000264 Lupin Flour

All review team members discussed the issue of cross-reactivity between lupin protein
allergens and allergens in peanuts. Review team members noted that lupin protein is
present in the flour and fiber ingredients (the subjects of GRN 000264 and GRN 000263)
in addition to the protein ingredient (GRN 000262). The review team believes that this
cross-reactivity is a safety issue for peanut allergic individuals in the U.S. who have no
experience with lupin products and would have no way of knowing that they could
already be sensitized to lupin and thus at risk.
The chemistry reviewers listed the following concerns from the notices:
• For GRN 000262, the identity section does not cover the following• Protein name, molecular weight, sequence information.
• The active component of the product (globulin or albumin?).
• For GRN 262 the following details are not clearly stated in the method of
manufacture• The chemical identity of Fractions 1 and 2, i.e. name of the protein in
these fractions (alpha, beta, gamma conglutin). (Gamma conglutin has
only been mentioned in the acute tox section (Page 15)).
• The adjusted pH value or range (alkaline or acidic).
• Identities of the sweet varieties of the four species of sweet lupin that are used as
source materials are unclear. What quality control procedures are used in the
method of manufacture?
• The manufacturing processes described for GRN 000262 and GRN 000264 would
not be expected to remove glycoalkaloids, mycotoxins, or saponins. Is there a
preliminary soaking or boiling step?
• Maximum alkaloid and phomopsin levels in lupin flour (<200mg/kg and 5
meg/kg, respectively), as set forth in GRN 000264, are the same as those of the
Advisory Committee on Novel Foods and Processes (ACNFP) of the United
Kingdom, (UK) and in the Australia New Zealand Food Standards Code. These
levels appear to have been set based on limited information about exposure and
toxicity of these natural toxicants. The notifier should address the following in a
discussion of the general recognition of safety of intended uses of lupin
ingredients:
o Estimated cumulative intakes of sweet lupin from the three ingredients
(flour, fiber, protein) are 92.6 g/p/d at the mean and 158.5 g/p/d at the 90th
percentile. These intakes, assuming a 200 mg/kg glycoalkaloid level in
sweet lupin and 70 kg human, are associated with glycoalkaloid exposures
as high as 265 mcg/kg/d and 453 mcg/kg/d at the 90th percentile. These
alkaloid exposures would be much greater than the tolerable exposure
level of35 mcg/kg/d tentatively established by ANZFA (2001) (cited on p.
000043 of GRN 000264).) A similar calculation can be performed for
phomopsins, although no tolerable level has been set.
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The proposed food ingredient uses oflupin (as flour, fiber, protein) are
more extensive than those currently reported in Europe and considered in
the FSANZ review. For example, in GRN 000264, proposed use level (up
to 25% replacement of other sources of flour)--exceeds that considered by
Australia New Zealand Food Authority (ANZFA) (up to 10%); proposed
level may be above realistic use level.
For GRN 000262, the specifications section does not address the following• microbiological specifications for consistency lots.
For GRN 000264, batch analyses show yeast and mold specification not
consistently met (p. 000113).
For GRN 000264, one of the references (Bradbury et al., 2004) is confidential.
For GRN 000264, we have noticed that due to the presence of carotenoids, lupin
flour may be used to mimic the addition of eggs. Under U.S. law, this use would
likely be regulated as a color additive, requiring the submission of a color additive
petition.
The detection method used to determine the level of phomopsins needs to be
discussed. Also, the level of exposure is not well-explained.
In the discussion of pesticide residue analysis, the notifier mentions several MRL
standards for various grains. Further, this is not a comprehensive list of pesticides
with MRLs for grains or for lupin. The notifier should clearly explain the
justification for choosing these comparison standards and specific pesticides for
analysis. Further, the Limit of Detection (LOD) values for certain pesticides are
above the Maximum Residue Levels (MRL) set by FSANZ in 2005. The notifier
cannot state that pesticides are present at or below the MRL. In a GRAS
submission, we would expect reference to valid analytical methods with
appropriate LODs.
GRN 000262 does not include a discussion of the stability and metabolic fate of
lupin protein. Such a discussion might include• Protein digestibility with reference to the EFSA document that discusses
possible resistance to digestion.
• The heat stability of the protein.
In GRN 000262, issues regarding Estimated Intake of Sweet Lupin Fractions 1
and 2 that should be addressed include• Use of Fraction 1 in meat.
• The use oflupin protein in infant formula (Page 13, Para 3).
• Background protein consumption is 75.2 g (mean). In the expert panel
opinion (Pg 3), the discussion of a conservative estimate of all uses + all
users is 92.6 g. This implies that it is greater than the background (worst
case scenario). Please clarify apparent inconsistency.
In GRN 000262's 'Other Phytonutrient' section (Pg 23), there is a comparison
made to soy in infant formula. If sweet lupin protein is intended to be used in
infant formula, this should be clearly stated.

The toxicology reviewers then summarized the highlights of their concerns:
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For sweet lupin flour (GRN 000264), the test substance used in most of the safety
studies cited in the notice were whole lupin seeds or lupin protein. There were
three studies summarized in the notice on flour from individual lupin species.
There was no study in the notice that used lupin flour derived from a mix of lupin
species and varieties which is the subject of GRN 000264. In order for the studies
to support the safe use of sweet lupin flour, the test article of the studies must be
similar to the subject of the GRAS notice.
The subchronic rat study (using L. angustifolia flour) had no concurrent controls
and the data were compared with historical values from another laboratory. There
were two human studies using L. albus flour. One study gave one (150 g)
cookie/day enriched with lupin flour to subjects for 60 days and found no
significant adverse effect. The second study, in men only, reported an average
nitrogen digestibility level of 77% and an increase in plasma urea nitrogen.
For GRN 000264, lupin is reported to be low in lysine, methionine, cysteine and
calcium. George Weston Foods, Ltd. needs to state clearly the levels of these
amino acids and calcium in the flour.
For GRN 000264, Lupinus albus seed is reported to be very high in manganese
and may be toxic. This was not addressed in the notice.
For GRN 000262 and GRN 000263 phomopsin levels are not presented in the
batch analyses presented in Appendix B-2. Moreover, the notifier did not provide
the correct reference to the maximal established level of 5 ppb. The FSANZ
document that the notifier refers to
(http://www.foodstandards.gov.au/ srcfiles/TRl.pdt), states that in the absence of
human data and in the absence of a NOEL in animals, it is not possible to derive a
tolerable level for human exposure.
Also for GRN 000262 and GRN 000263, more sensitive methods should be used
to determine the levels of pesticide residues so that the established MRL can be
met. Their levels may be <0.05 ppm as detected, but >0.02 ppm as established by
FSANZ (Table B-3-1).
For GRN 000263, subchronic toxicity data on lupin flour cannot support the
safety of lupin hull fiber.
For GRN 000262, the reviewer noted some minor issues. In Table 4 footnote b is
missing. On P. 24lane 2, maybe 1.4 mg trypsin inhibitors/day? In Appendix B-4,
Table B-3-1, why does the amount of insoluble fiber decrease during storage?
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MEMORANDUM OF MEETING
Date:

August 26,2009

Time:

2:OO p.m. - 2:30 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740, room 2073

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:
Visitor:
Melody Harwood
FDA:
Susan Carlson
Robert Martin

Cantox Health Sciences International
HFS-255
HFS-255

The meeting was held at the request of Ms. Harwood on behalf of Cantox's client,
George Weston Foods, Ltd., for the purpose of discussing the steps needed to resubmit
the previously withdrawn GRAS Notices for sweet lupin protein, sweet lupin fiber, and
sweet lupin flour (Attachment). Ms. Harwood stated that George Weston Foods, Ltd.
wished to pursue labeling as a condition of safe use for their lupin-based ingredients.
FDA personnel noted that because it has been established in the scientific literature that
peanut-allergic individuals also react to lupin-based ingredients we believe it will be
difficult to establish a basis for the general recognition of safety for lupin, even with a
label statement.
FDA personnel and Ms. Harwood discussed the possibility of submitting food additive
petitions instead of GRAS Notices. FDA personnel cautioned Ms. Harwood that given
the well-known cross-reactivity of lupin proteins and peanut proteins and the lack of
consumer awareness in the U.S. market, it would be difficult to establish the safe use of
lupin ingredients, even with a regulation.
Ms. Harwood thanked FDA personnel for their time and stated that she would convey the
information to George Weston Foods, Ltd.
J

-&&f/

Attachment

2( fZZLrM'1
' A

Susan Carlson, Ph.D.

(b) (5)
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From:
To:

M~!odyJ:JarwQod

cc:

Martin, Robert L;
RE: Request for Meeting on Lupin October 30, 2009
Monday, August 24, 2009 3:45:45 PM

Subject:
Date:

Carlson, Su_:;;<!Q_;_

OK, sounds great. Thanks for your consideration. I look forward to
seeing you on Wednesday.
Kind regards,
Melody
-----Original Message----From: Carlson, Susan [rnajjto:Susan.Carlson@fdq.hhs.gpy]
Sent: Monday, August 24, 2009 1:48 PM
To: Melody Harwood
Cc: Martin, Robert L
Subject: RE: Request for Meeting on Lupin October 30, 2009
Dear Melody,
Please plan on spending a few minutes (5 to 10 min) with Dr. Martin and
myself following your meeting here Wednesday, August 26. We would like
to discuss our current thinking on the allergenicity issues of lupin.
Thank you,
Susan
-----Original Message----From: Melody Harwood [.mailto:mharwood@cantox.~p_m]
Sent: Monday, August 24, 2009 12:01 PM
To: Carlson, Susan
Cc: Ashley Roberts
Subject: Request for Meeting on Lupin October 30, 2009
Hi Dr. Carlson,
I hope this finds you well and enjoying summer time in Maryland.
I am contacting you to request a meeting with our client, George Weston
Foods, Australia, to discuss some of the issues that were identified by
the agency during their review last fall of 3 GRAS Exemption Claims for
their lupin ingredients. In particular, the current issue that our
client is facing pertains to potential allergenicity of the lupin
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proteins, as well as potential cross-reactivity of these proteins with
other allergens (including peanut) and how to adequately label retail
products containing these ingredients so as to properly inform any
lupin- or peanut-sensitive individuals.

%
<
.,

Our client has been working with several experts, including Dr. Steve
Taylor, various clinicians, and members of Cantox, and would like to
request a meeting with CFSAN to discuss this matter with all that need
to be involved. It is requested that representatives from both OFAS and
ONLDS be invited to attend this meeting, and I want to get your opinion
if we should also invite a representative of the Office of Regulations,
Policy and Social Sciences or of the Office of Compliance, as I believe
this is an unprecedented issue? Perhaps even Michael Landa, Deputy
Director for Regulatory Affairs, should be included? Our client will be
coming from Australia and have already confirmed the availability of
their other experts for October 30, 2009. I do realize that you usually
need a couple of suggested days in order to find a date that suits the
schedules of all involved, but I'm hoping that providing ample time
before the meeting will allow for this date to be feasible to meet.
I look forward to your thoughts on this matter. I will be down in
College Park on Wednesday, August 26th, and if there is an opportunity
to discuss a meeting strategy with you and your colleagues I would be
grateful and will gladly make myself available after 2 pm.

%=""

On another note, I am excited to inform you that I will be pursuing an
opportunity to spend the next year (b) (6)

Therefore, please copy Dr. Ashley Roberts on all
correspondence related to this meeting request, as he will continue to
work with yourself and our client subsequent to my last day at Cantox to
finalize a meeting date..
Please don't hesitate to let me know if you have any questions or
concerns.

-

'bum.

Kind regards,
Melody
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Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON, L5N 2X7, CANADA
Tel: 905-542-2900, Extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com

The 4th Practical Short Course on Functional Oils: Omega-3 Fatty Acids
Market Trends, Nutrition & Health, Utilization in Food Systems is August
24-25, 2009 in Chicago, IL! Ms. Lina Paul ion is of Cantox will be
presenting, "Omega-3 Oils: Health Claims Global Perspectives" on August
24 at 10:00 a.m. Don't miss it!
<http://home.scarlet.be/tvtpm12374/smartshortcours_5:s/pdf/4tl]FUpJqJ?:_PQf>
P Please consider the environment before printing this e-mail.
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FW: Meeting with CFSAN

su

Carlson, Susan

k,,
.*

From:

Kane, Rhonda R.

Sent:

Thursday, October 08, 2009 9:45 AM

To:

Billingslea, Felicia B; June, Geraldine A; Martin, Robert L; Carlson, Susan; Dinovi, Michael J;
Luccioli, Stefano; Tarantino, Laura M

Subject: RE: Outstanding Industry Issues About Lupine

To all,
(
b
)
(
5
)

Rhonda R. Kane, MS, RD
Consumer Safety Officer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301) 436-1803
Fax. (301) 436-2636
%

'

E-mail: Rhonda Kane@fda.hhs.gov

From: Carlson, Susan
Sent: Monday, October 05, 2009 3:09 PM
To: Kane, Rhonda R.
Cc: Billingslea, Felicia B; June, Geraldine A; Martin, Robert L
Subject: RE: Outstanding Industry Issues About Lupin

Dear Rhonda,

(b) (5)

Thank you Rhonda,
--Susan

w

From: Martin, Robert L
Sent: Tuesday, September 29, 2009 7:42AM
To: Carlson, Susan
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin
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Thanks.
Robert L. Martin
301-436-1219
From: Carlson, Susan
Sent: Monday, September 28, 2009 3:15 PM
To: Martin, Robert L
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: FW: Outstanding Industry Issues About Lupin

Hello Bob.

(b) (5)

Thank you,
Susan
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 2:26 PM
To: Carlson, Susan
Subject: FW: Outstanding Industry Issues About Lupin

FYI
From: Dinovi, Michael J
Sent: Monday, September 28, 2009 12:54 PM
To: Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin

.

%-

Rhonda

(b) (5)
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FW: Meeting with CFSAN
Mike
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 12:31 PM

To: Dinovi, Michael 3

Subject: Outstanding Industry Issues About Lupin

Hi, Michael,

(b) (5)

Rhonda R. Kane, MS, RD
Consumer Safety Ofticer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301)436-1803
Fax: (301)436-2636
E-mail: Rhonda.Kane@fda hhs.gov

%,* '

From: Billingslea, Felicia B
Sent: Monday, September 28, 2009 10:44 AM
To: 'Ashley Roberts'; Tarantino, Laura M
Cc: Ian Munro
Subject: RE: Meeting on Lupin

Hi Ashley,

I am aware of your requests and will ask one of my staff

t o follow up with you.

Thanks,
Felicia
From: Ashley Roberts [mailto:aroberts@cantox.com]
Sent: Wednesday, September 23, 2009 8:11 AM

To: Tarantino, Laura M

Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin

Dear Laura,
Many Thanks for your quick response and advice.
I will make contact with Felicia directly on this matter
k.,

Kind Regards
Ashley
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From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Wednesday, September 23, 2009 8:03AM
To: Ashley Roberts
Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin
Hi, Ashley,
We had suggested that your initial contact be Felicia Billingslea in our labeling group, since the specific
questions are primarily about labeling precedents. She or one of her staff will help arrange the meeting,
and will keep Dr. Carlson and others in OFAS in the loop.
Laura Tarantino

From: Ashley Roberts [mailto:aroberts@cantox.com]

Sent: Tuesday, September 22, 2009 4:28PM
To: Tarantino, Laura M
Cc: Ian Munro
Subject: FW: Meeting on Lupin
Dear Dr. Tarantino,
I just wanted to follow-up on some previous correspondence between Dr. Munro and yourself regarding the
setting up of a meeting between the Agency, the manufacturer of lupin and Dr. Steve Taylor. Unfortunately,
Dr. Munro has been out of the office recently and he has asked me to make contact with you again
regarding this matter.
Dr. Munro has informed me that you recommended that we should try to set up a meeting by speaking
firstly with one of your staff members whose name we are now seeking. I am led to believe that this
person was not Dr. Carlson as outlined below. Please could you relay to me who this person was so that I
might speak with them directly on this matter.
I look forward to receiving your response on this matter
Kind Regards

Ashley Roberts, PhD
VP, Food & Nutrition Group
CANTOX Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, Ontario, Canada
L5N 2X7
T: 905-542-2900
F: 905-542-1011
E: aroberts@cantox.com
W: www.cantox.com

From: Ian Munro

Sent: Tuesday, July 14, 2009 2:17PM
To: Tarantino, Laura M
Subject: RE: Meeting on Lupin
Hi Laura .... Thanks for your email. No I am nor in Aspen this week but stuck working in Toronto. I have a
hectic week this week but I would like to call you next week after Monday. So why don't I shoot you an
email early next week and you can tell me a good time to call. ....... Thanks ....... fan
fan C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
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Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J:l

Please consider the environment before pnnting this e-ma1l

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Monday, July 13, 2009 4:10 PM
To: Ian Munro
Subject: RE: Meeting on Lupin
Hi, lan,
Thank you so much for this background. It is very helpful. And I am sorry for my delay in responding, but I
was on leave until last week, and I am just now catching up on email. Before I left, I did talk to a few folks,
so I think we can work on setting up a meeting, and your notion of contacting Susan Carlson to coordinate
is a good one. However, I'd be happy to discuss with you beforehand, if it will be helpful.
I am assuming you are in Aspen this week. I am not in College Park today, but should be there the rest of
this week and most of next. I will plan to try to contact you early next week, or give me a holler before then
if convenient.
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Monday, June 29, 2009 10:26 AM
To: Tarantino, Laura M
Cc: Melody Harwood
Subject: RE: Meeting on Lupin
Laura,
Many thanks for your help so far. Here is a brief synopsis of what has happened to date.
We had a
• Dr.
• Dr.
• Dr.
• Dr.
• Dr.

pre-submission meeting on September 10, 2007 with several OFAS people.
Michael DiNovi, OFAS/DBGNR
Ron Chanderbhan, OFAS/DBGNR
Paulette Gaynor, OFAS/DBGNR
Marcella Fruchter, OFDCER/DEC/COCB
Jeremy Mihalov, OFAS/DBGNR

There didn't seem to be any concerns about the overall safety of lupin ingredients including lupin protein,
flour and fibre until the potential allergenicity of lupin protein was mentioned, and even more so when the
potential cross-reactivity with peanut was disclosed. Coming out of that meeting, it was recommended that
we speak with a representative of the Office of Nutrition, Labelling and Dietary Supplements (ONLDS), so
one of our people, Melody Harwood called and spoke with Rhonda Kane and explained the situation to
her. As there currently isn't a policy for labelling for 'new' or cross-reactive allergens, she was not able
to give clear guidance on what to do other than to comply with the ingredient labelling requirements, as per
the regulations.
We submitted the Notices for all three ingredients and yes, there were questions raised during the initial
review phase (prior to withdrawal as a consequence of the allergen question), but none that were
considered to be insurmountable. Our client indicated that the general feel they got in subsequent
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discussions with OFAS was that the concerns of potential allergenicity and cross-reactivity were paramount
and that the issue would not go away with simple conformity to the current ingredient and allergen labelling
requirements, as these would not provide an avenue for warning or decreasing risk in lup1n- or peanutallergic individuals.
"'····

I believe that Dr. Susan Carlson handled the client's initial submission, and so we have planned to contact
her to set up the meeting once we have settle on who should attend from your side
Thanks for your help.

Ian

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Tuesday, June 16, 2009 3:22PM
To: Ian Munro
Subject: RE: Meeting with CFSAN
Hello, lan,
I did hear your voicemail. I have been, and am still today, away from my own office and travelling among
buildings. I will give you a call back this week. I appreciate your wanting to address the cross-reactivity
concern and willingness to work out something on labelling. Of course we will be happy to meet. We will
have some discussion about who to have from our end. In the meantime, do let's reconnect later this
week.
Best regards,
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Tuesday, June 16, 2009 12:34 PM
To: Tarantino, Laura M
Subject: FW: Meeting with CFSAN
Dear Laura,
As per my voice mail of yesterday, I wanted to speak with you/get your feedback on the logistics of a
meeting to discuss the labelling and self-affirmed GRAS status of our client's various lupin-derived
ingredients.
These ingredients have been sa-GRAS, and the current issue that our client is facing pertains to
potential allergenicity of the lupin proteins, as well as potential cross-reactivity of these proteins with
peanut and how to adequately label retail products containing these ingredients so as to properly
inform any lupin- or peanut-sensitive individuals. We have in the past discussed this concern with
representatives of both the Office of Food Additive Safety and of the Office of Nutrition, Labeling and
Dietary Supplements of CFSAN; however, this appears to be a situation without precedent under
CFSAN policy and so a solution has not yet been reached.
Our client has been working with several experts, including Dr. Steve Taylor and various clinicians,
as well as members of my staff, and would like to request a meeting with CFSAN to discuss this
matter with all involved. It is anticipated that representatives from both OFAS and ONLDS would be
invited to attend this meeting, and I want to get your opinion if we should also invite a representative
of the Office of Regulations, Policy and Social Sciences or of the Office of Compliance. Perhaps
even Michael Landa, Deputy Director for Regulatory Affairs, should be included?
I look forward to hearing from you at your earliest convenience. Many thanks in advance for your
assistance with this matter.
Kind regards,
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FW: Meeting with CFSAN
Ian
ian C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J1

Please consider tile

env~ronrnent before prin!ing th1s e-ma1l

Are you attending NutrEvent in Lille, France, June 17-18, 2009?
Cantox's Nigel Baldwin will be speaking & participating in the Roundtable Discussion during the
Regulator:yFrameworks Seminar, June 17.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Memorandum of Meeting
'R

Date:

September 10, 2007

Time:

1O:OO - 11:OO a.m.

Place:

University Station, 4300 River Road, Room 2013

Subject:

Pre-submission meeting for lupin derived ingredients

Participants:
Industry:
Joseph F. Borzelleca
Fiona Fleming
Melody Hanvood
FDA:

Ronald Chanderbhan
Michael DiNovi
Marcella Fruchter
Paulette Gaynor
Jerem3 Mihalov

I1111111111111I1111

Medical College of Virginia
George Weston Foods
Cantox
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Ms. Melody Hanvood requested the meeting to discuss submitting a notice in accordance with the Food and
Drug Administration's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938; April 17, 1997;
Substances Generally Recognized as Safe (GRAS). The visitors presented an overview of the company
(George Weston Foods/Weston Technologies) and of the data and information that the company is relying on
to support its view that the intended use of the six lupin derived ingredients (various types of flour, proteins,
or fibers) are GRAS.

a

FDA representatives inquired whether the visitors knew what alkaloids would be present in the ingredients,
reminding them to include that information in the submission. We also asked whether the ingredient would
be used in meat and poultry products because such uses would result in an USDA review, suggesting the
visitors check with USDA for any specifics that they need for their review. FDA representatives suggested
separating the six ingredients into more than one submission.
The visitors stated that lupin-derived ingredients may cross react with peanuts. The visitors also stated that a
recent EFSA opinion amended the list of known allergens to include lupin, suggesting that the United States
could do the same, identifying the source as is done with soy, for example. FDA representatives stated that
because of the cross-reactivity to peanut, people will be concerned about these ingredients. In response to
the visitors question as to how protein cross-reactivity is handled, we offered to provide a contact for the
FALCPA group. Subsequent to the meeting, we provided contact information for Felicia Billingslea.

Paulette Gaynor, Ph.D.

(b) (5)

(b) (5)
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS

Monday, September 10, 2007 at 10 a.m.
4300 River Rd., Room 2073
College Park, MD 20740

Participants:

CFSAN Representatives
Ms. Fiona Fleming, George Weston Foods
Dr. Joseph F. Borzelleca, Medical College of Virginia
Ms. Melody Harwood, Cantox Health Sciences International

1.

Introductions

2.

Overview of George Weston Foods I Weston Technologies

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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Gaynor, Paulette M
From:

Gaynor, Paulette M

Sent:

Monday, July 16, 2007 3:35PM

To:

Fruchter, Marcella I

Subject:

FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Attachments: Draft FDA Meeting Agenda.doc

Marcella,
Please serve as CSO for this meeting.
Thank you,
Paulette

From: Martin, Robert L

Sent: Monday, July 16, 2007 7:26 AM
To: 'Melody Harwood'; Gaynor, Paulette M
Subject: FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Ms. Harwood, by way of this e-mail message, I am forwarding your request for a pre-submission meeting to Dr.
Paulette Gaynor who will assign it to someone in her group to contact you and arrange this meeting. Someone
from her group will be contacting you soon.
Thanks.
Robert L. Martin
301-436-1219

From: Melody Harwood [mailto:mharwood@cantox.com]

Sent: Monday, July 16, 2007 1:13AM
To: Martin, Robert L
Subject: Request for Pre-Notification Meeting - Lupin-derived ingredients

Dear Dr. Martin,
I am contacting you on behalf of our client, Weston Technologies, a division of George Weston Foods Limited,
who would like to schedule a meeting with representatives of the Administration to go over the self-affirmation of
the Generally Recognized As Safe (GRAS) status of their lupin-derived food ingredients prior to submitting a
GRAS Notification. Below, please find information that might be useful for scheduling the meeting.
• Name of Company: Weston Technologies, a division of George Weston Foods Limited, Enfield, Australia
• Attendees: Ms. Fiona Fleming (Weston Technologies), Dr. Steve Taylor (University of Nebraska), and
myself, Melody Harwood (CANTOX)
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• The products are derived from sweet varieties of Lupinus spp. (lupin) (L. angustifolia, L. a/bus, L. luteus,
and L. mutabilis) and include lupin flour, two lupin protein fractions, two lupin kernel fibres, and lupin hull
fibre.
• The lupin-derived food ingredients will be marketed for use in various traditional food products such as
bakery products, breakfast cereals, and beverages.
• The objectives of the meeting are to provide an overview of the company and the basis for GRAS of the
lupin-derived ingredients under the intended conditions of use.
• Equipment needs: In-focus or other projection machine to connect to a laptop for visual presentation
A draft agenda is attached for your review. I would like to propose a meeting on September 10 or 11, 2007, as
our client is in North America from Australia for a short period of time during September and unfortunately, these
dates are the only ones that seems to fit her schedule. I do hope that it also is suitable for yourself and
representatives of your department. If not, please let me know what alternate dates would be convenient, and
perhaps I can re-arrange my schedule to accommodate.
«Draft FDA Meeting Agenda.doc»
I would like to thank you in advance for your assistance in this matter. If you require further information, please
do not hesitate to contact my by telephone or via email. I look forward to hearing from you at your earliest
convenience.
Kindest regards,
Melody

Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
CANTOX HEALTH SCIENCES INTERNATIONAL
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7 CANADA
Tel: 905-542-2900, extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS
DRAFT AGENDA
September 10 or 11, 2007
4300 River Rd.
College Park, MD 207 40

Participants:

CFSAN Representatives- To be Determined
Ms. Fiona Fleming, Weston Technologies
Dr. Steve Taylor, University of Nebraska
Ms. Melody Harwood, CANTOX Health Sciences International

1.

Introductions

2.

Overview of Weston Technologies/George Weston Foods

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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MEMORANDUM OF TELECONFERENCE
Date:

December 4, 2008

Time:

2:00 p.m. - 2:45 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:

Telephone:
Sherry Duckworth
Cathy Fryirs
Fiona Fleming

Susan Carlson
Ronald Chanderbhan
Michael DiNovi
Bianca Farias
Paulette Gaynor
Molly Harry
Stefano Luccioli
Sylvester Mosley
Vladimir Yurovsky

George Weston Foods, Ltd.
George Weston Foods, Ltd.
George Weston Foods, Ltd.

HFS-255
HFS-255
HFS-255
HFS-255 (ORISE Fellow)
HFS-255
HFS-255 (ORISE Fellow)
HFS-200
HFS-255
HFS-255

Following introductions, FDA personnel opened the meeting by thanking the
representatives of George Weston Foods, Ltd. for their submissions to FDA's Generally
Recognized as Safe (GRAS) Notification Program. FDA personnel stated that one of the
purposes of the GRAS Notification Program is to establish a dialogue between FDA and
industry and that FDA appreciated the efforts of George Weston Foods, Ltd. staff in
putting together their GRAS submissions.
FDA personnel then proceeded to explain why the notices failed to meet the standards for
general recognition of safety. During the review process, FDA staff noted that it is wellestablished in the scientific literature that lupin proteins are similar enough to peanut
proteins that peanut-allergic individuals may also react to lupin-containing products.
Because of this cross-reactivity, peanut allergic individuals could potentially have lifethreatening reactions when they eat lupin-containing products for the very first time. As
there is little consumption of lupin-containing products in the United States, the peanutallergic population is unaware of this danger. FDA staff stated that ingredient labels

000148
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Page 2 George Weston Foods-December 4, 2008, sweet lupin protein, sweet lupin fiber, sweet lupin flour
containing only the term, "sweet lupin" as proposed in the notices, would not be adequate
to warn U.S. consumers ofthe risk of a reaction ifthey are peanut-allergic.
FDA personnel then covered the administrative options available under the GRAS
Notification program for notices that fail to establish that an ingredient is generally
recognized as safe for its intended uses. FDA personnel explained that any notifier may
ask FDA to cease evaluation of a notice. In response to these requests, FDA posts an
acknowledgement of the receipt of the request on FDA's Internet site alongside the
GRAS Notice number. In these cases, FDA's acknowledgement uses standard language
with no mention of the reasons why the notifier is requesting that FDA cease to evaluate
the notice. Alternatively, FDA may issue a letter stating that FDA does not agree with the
notifier's conclusion that an ingredient is GRAS for its intended uses and post this letter
on the FDA Internet site.
In discussing these administrative options, FDA personnel noted that the notices had been
filed and assigned as GRN 000262, sweet lupin protein; GRN 000263, sweet lupin fiber;
and GRN 000264, sweet lupin flour. FDA personnel went on to explain that George
Weston Foods, Ltd. would not be receiving the standard acknowledgement letter that
FDA sends out upon the filing of GRAS notices as FDA staffhad difficulty determining
appropriate names for the subject of GRN 000262. For its GRAS notice correspondence,
FDA uses a technically descriptive name for the subject of the notice. In the case of GRN
000262, FDA reviewers were unable to determine enough ofthe details of the
manufacturing process and subsequent physical/chemical characteristics of the subject to
be able to assign a descriptive name.
FDA reviewers then briefly highlighted the technical issues that they noted during their
reviews. Due to the detailed nature of these issues, FDA agreed to send a list of issues by
electronic mail at a later date (electronic mail correspondence of February 23, 2009).
In concluding the discussion of the administrative details, FDA personnel stated that in
their review of the lupin literature they had noticed that lupin flour may be yellow and
used to mimic the addition of butter or eggs to baked goods. FDA personnel stated that
under U.S. law, any new ingredient that is added to food with the intention of imparting
color may be an unapproved color additive and may not be GRAS. The appropriate
regulatory process in these instances is the color additive petition process.
Following the discussion with the review scientists, FDA personnel reiterated the main
concern with the notices was the fact that a certain percentage of individuals who are
allergic to peanuts will also be allergic to lupin. Given the lack of lupin consumption in
the U.S. population, there is no awareness of this cross-reactivity among peanut allergic
individuals and this presents a significant safety issue.

000149
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At the close of the meeting, FDA personnel and George Weston Foods, Ltd.
representatives discussed administrative items, including the process for withdrawing a
GRAS notice and the process for resubmitting a GRAS notice.

LL&
Susan Carlson, Ph.D.

(b) (5)

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 247 of 469

,.._." • - • "

;

_......,,. >'

I

•

AM 11111111111111111111

George Weston Foods Limited
.-\BN 45 008 429 632

SENT VIA INTERNATIONAL EXPRESS POST

December 10, 2008
Robert L. Martin, Ph.D.
Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food And Drug Administration
5100 Paint Branch Parkway
College Park, MD 20740-3835

Re:

Withdrawal of Generally Recognized As Safe (GRAS) Exemption Notices for Sweet
Lupin Fiber, Sweet Lupin Flour, and Sweet Lupin Protein

Dear Dr. Martin:
This letter is to inform you that we would like to withdraw our GRAS Exemption Notices for Sweet
Lupin Fiber, Sweet Lupin Flour, and Sweet Lupin Protein, which were forwarded to your office on
September 26, 2008.
Thank you for your kind attention to this matter. Please contact me should you have any questions
regarding the withdrawal of these Notices.

George Weston Technologies
A Division of George Weston Foods Limited
peter.schutz@gwf. com. au
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CORPORATE OFFICE
LEVEL 1 TO\VER B 799 PACIFIC HIGHW.-\ Y CHATSWOOD NSW 2067
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Carlson, Susan

Subject:

Sherry. Duckworth@gwf. com. au
Monday, February 23, 2009 3:26 PM
Carlson, Susan
RE: Lupin GRAS Notices - reviewer's comments

Attachments:

lupin comments.doc

From:
Sent:
~To:

upin comments.doc
(62 KB)

Dear Susan
Thank you for collating the comments from the reviewers. Our team will
review them and let you know if we have any questions.
We would certainly meet with you prior to submitting a new GRAS Notice.
Regards
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>

To
<Sherry.Duckworth@gwf.com.au>

24/02/2009 06:46

cc

AM

Subject
RE: Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
Here are the collated comments from our reviewers that were raised in
our teleconference with you on December 4, 2008. As we stated at the
meeting, given the complexities of these notices, we would strongly
encourage you to meet with us prior to making any new GRAS Notice
submissions for lupin.
My apologies for the delay. Thank you for your patience. Please don't
hesitate to contact us if you have any questions.
Regards,
Susan
-----Original Message----Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, February 20, 2009 6:37 AM
To: Carlson, Susan

~}rom:

1
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Subject: RE: Lupin GRAS Notices - reviewer's comments
Dear Susan
Have you had any success in obtaining the comments from the supervisor?
Thanks
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
<Sherry.Duckworth@gwf.com.au>
24/01/2009 08:32
cc
AM

Subject
RE: Lupin GRAS Notices reviewer's
comments

Hello Sherry,
Thank you for inquiring. The comments are with one of the supervisors. I
will gently remind him.
Thank you for your continued patience.
--Susan
-----Original Message----From: Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, January 23, 2009 4:31 PM
To: Carlson, Susan
Subject: Lupin GRAS Notices - reviewer's comments

Dear Susan
~-Just

wondering how you are progressing with compiling the reviewer's
comments.

Thanks
2
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Sherry
Sherry Duckworth
Project Manager
Research and Technology
George Weston Technologies
(A Division of George Weston Foods)
1 Braidwood Street
Enfield NSW 2136
Australia
Tel: + 61 2 9764 8160
Fax: + 61 2 9742 5959
MOB: +61 0419 412 398
Email: sherry duckworth@gwf.com.au
Forwarded by Sherry Duckworth/WT/NSW/GWF on 24/01/2009 08:11AM

Sherry
Duckworth/WT/NSW/
GWF
To
"Carlson, Susan"
21/12/2008 06:17

<Susan.Carlson@fda.hhs.gov>

PM
cc

Subject
Re: Lupin GRAS Notices reviewer's
cornrnents(Document link: Sherry
Duckworth)

Thanks Susan. We will look forward to receiving them.

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
3
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<Sherry.Duckworth@gwf.com.au>
20/12/2008 09:48
cc
AM

Subject
Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
We are still trying to get our reviewers' comments together for you. The
reviewers are working on them (and they are around for at least Monday
and Tuesday of this coming week). We hope to get them to you soon. Thank
you for your continued patience.
\;,,,

Regards,
Susan

************************************************************************
***********
This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note
this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********
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************************************************************************
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'''This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
4
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to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
3ecurity: Internet email is not a completely secure medium, please note
'~this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********
(See attached file: lupin comments.doc)
***********************************************************************************
This email and its attachments are confidential subject to copyright and may be legally
privileged. If they have come to you in error you should take no action based upon the
contents nor should you copy or show them to anyone. Please delete the email and its
attachments and inform administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not necessarily represent
those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note this when
considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but cannot guarantee this.
Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
***********************************************************************************
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KEY:
GRN 000262 Lupin Protein
GRN 000263 Lupin Fiber
GRN 000264 Lupin Flour

All review team members discussed the issue of cross-reactivity between lupin protein
allergens and allergens in peanuts. Review team members noted that lupin protein is
present in the flour and fiber ingredients (the subjects of GRN 000264 and GRN 000263)
in addition to the protein ingredient (GRN 000262). The review team believes that this
cross-reactivity is a safety issue for peanut allergic individuals in the U.S. who have no
experience with lupin products and would have no way of knowing that they could
already be sensitized to lupin and thus at risk.
The chemistry reviewers listed the following concerns from the notices:
• For GRN 000262, the identity section does not cover the following• Protein name, molecular weight, sequence information.
• The active component of the product (globulin or albumin?).
• For GRN 262 the following details are not clearly stated in the method of
manufacture• The chemical identity of Fractions 1 and 2, i.e. name of the protein in
these fractions (alpha, beta, gamma conglutin). (Gamma conglutin has
only been mentioned in the acute tox section (Page 15)).
• The adjusted pH value or range (alkaline or acidic).
• Identities of the sweet varieties of the four species of sweet lupin that are used as
source materials are unclear. What quality control procedures are used in the
method of manufacture?
• The manufacturing processes described for GRN 000262 and GRN 000264 would
not be expected to remove glycoalkaloids, mycotoxins, or saponins. Is there a
preliminary soaking or boiling step?
• Maximum alkaloid and phomopsin levels in lupin flour (<200mg/kg and 5
meg/kg, respectively), as set forth in GRN 000264, are the same as those of the
Advisory Committee on Novel Foods and Processes (ACNFP) of the United
Kingdom, (UK) and in the Australia New Zealand Food Standards Code. These
levels appear to have been set based on limited information about exposure and
toxicity of these natural toxicants. The notifier should address the following in a
discussion of the general recognition of safety of intended uses of lupin
ingredients:
o Estimated cumulative intakes of sweet lupin from the three ingredients
(flour, fiber, protein) are 92.6 g/p/d at the mean and 158.5 g/p/d at the 90th
percentile. These intakes, assuming a 200 mg/kg glycoalkaloid level in
sweet lupin and 70 kg human, are associated with glycoalkaloid exposures
as high as 265 mcg/kg/d and 453 mcg/kg/d at the 90th percentile. These
alkaloid exposures would be much greater than the tolerable exposure
level of35 mcg/kg/d tentatively established by ANZFA (2001) (cited on p.
000043 of GRN 000264).) A similar calculation can be performed for
phomopsins, although no tolerable level has been set.

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

000162

Page 254 of 469

o

•
•
•
•

•
•

•

•

•

The proposed food ingredient uses oflupin (as flour, fiber, protein) are
more extensive than those currently reported in Europe and considered in
the FSANZ review. For example, in GRN 000264, proposed use level (up
to 25% replacement of other sources of flour)--exceeds that considered by
Australia New Zealand Food Authority (ANZFA) (up to 10%); proposed
level may be above realistic use level.
For GRN 000262, the specifications section does not address the following• microbiological specifications for consistency lots.
For GRN 000264, batch analyses show yeast and mold specification not
consistently met (p. 000113).
For GRN 000264, one of the references (Bradbury et al., 2004) is confidential.
For GRN 000264, we have noticed that due to the presence of carotenoids, lupin
flour may be used to mimic the addition of eggs. Under U.S. law, this use would
likely be regulated as a color additive, requiring the submission of a color additive
petition.
The detection method used to determine the level of phomopsins needs to be
discussed. Also, the level of exposure is not well-explained.
In the discussion of pesticide residue analysis, the notifier mentions several MRL
standards for various grains. Further, this is not a comprehensive list of pesticides
with MRLs for grains or for lupin. The notifier should clearly explain the
justification for choosing these comparison standards and specific pesticides for
analysis. Further, the Limit of Detection (LOD) values for certain pesticides are
above the Maximum Residue Levels (MRL) set by FSANZ in 2005. The notifier
cannot state that pesticides are present at or below the MRL. In a GRAS
submission, we would expect reference to valid analytical methods with
appropriate LODs.
GRN 000262 does not include a discussion of the stability and metabolic fate of
lupin protein. Such a discussion might include• Protein digestibility with reference to the EFSA document that discusses
possible resistance to digestion.
• The heat stability of the protein.
In GRN 000262, issues regarding Estimated Intake of Sweet Lupin Fractions 1
and 2 that should be addressed include• Use of Fraction 1 in meat.
• The use oflupin protein in infant formula (Page 13, Para 3).
• Background protein consumption is 75.2 g (mean). In the expert panel
opinion (Pg 3), the discussion of a conservative estimate of all uses + all
users is 92.6 g. This implies that it is greater than the background (worst
case scenario). Please clarify apparent inconsistency.
In GRN 000262's 'Other Phytonutrient' section (Pg 23), there is a comparison
made to soy in infant formula. If sweet lupin protein is intended to be used in
infant formula, this should be clearly stated.

The toxicology reviewers then summarized the highlights of their concerns:
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For sweet lupin flour (GRN 000264), the test substance used in most of the safety
studies cited in the notice were whole lupin seeds or lupin protein. There were
three studies summarized in the notice on flour from individual lupin species.
There was no study in the notice that used lupin flour derived from a mix of lupin
species and varieties which is the subject of GRN 000264. In order for the studies
to support the safe use of sweet lupin flour, the test article of the studies must be
similar to the subject of the GRAS notice.
The subchronic rat study (using L. angustifolia flour) had no concurrent controls
and the data were compared with historical values from another laboratory. There
were two human studies using L. albus flour. One study gave one (150 g)
cookie/day enriched with lupin flour to subjects for 60 days and found no
significant adverse effect. The second study, in men only, reported an average
nitrogen digestibility level of 77% and an increase in plasma urea nitrogen.
For GRN 000264, lupin is reported to be low in lysine, methionine, cysteine and
calcium. George Weston Foods, Ltd. needs to state clearly the levels of these
amino acids and calcium in the flour.
For GRN 000264, Lupinus albus seed is reported to be very high in manganese
and may be toxic. This was not addressed in the notice.
For GRN 000262 and GRN 000263 phomopsin levels are not presented in the
batch analyses presented in Appendix B-2. Moreover, the notifier did not provide
the correct reference to the maximal established level of 5 ppb. The FSANZ
document that the notifier refers to
(http://www.foodstandards.gov.au/ srcfiles/TRl.pdt), states that in the absence of
human data and in the absence of a NOEL in animals, it is not possible to derive a
tolerable level for human exposure.
Also for GRN 000262 and GRN 000263, more sensitive methods should be used
to determine the levels of pesticide residues so that the established MRL can be
met. Their levels may be <0.05 ppm as detected, but >0.02 ppm as established by
FSANZ (Table B-3-1).
For GRN 000263, subchronic toxicity data on lupin flour cannot support the
safety of lupin hull fiber.
For GRN 000262, the reviewer noted some minor issues. In Table 4 footnote b is
missing. On P. 24lane 2, maybe 1.4 mg trypsin inhibitors/day? In Appendix B-4,
Table B-3-1, why does the amount of insoluble fiber decrease during storage?
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MEMORANDUM OF MEETING
Date:

August 26,2009

Time:

2:OO p.m. - 2:30 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740, room 2073

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:
Visitor:
Melody Harwood
FDA:
Susan Carlson
Robert Martin

Cantox Health Sciences International
HFS-255
HFS-255

The meeting was held at the request of Ms. Harwood on behalf of Cantox's client,
George Weston Foods, Ltd., for the purpose of discussing the steps needed to resubmit
the previously withdrawn GRAS Notices for sweet lupin protein, sweet lupin fiber, and
sweet lupin flour (Attachment). Ms. Harwood stated that George Weston Foods, Ltd.
wished to pursue labeling as a condition of safe use for their lupin-based ingredients.
FDA personnel noted that because it has been established in the scientific literature that
peanut-allergic individuals also react to lupin-based ingredients we believe it will be
difficult to establish a basis for the general recognition of safety for lupin, even with a
label statement.
FDA personnel and Ms. Harwood discussed the possibility of submitting food additive
petitions instead of GRAS Notices. FDA personnel cautioned Ms. Harwood that given
the well-known cross-reactivity of lupin proteins and peanut proteins and the lack of
consumer awareness in the U.S. market, it would be difficult to establish the safe use of
lupin ingredients, even with a regulation.
Ms. Harwood thanked FDA personnel for their time and stated that she would convey the
information to George Weston Foods, Ltd.
J

-&&f/

Attachment

2( fZZLrM'1
' A

Susan Carlson, Ph.D.

(b) (5)
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From:
To:

M~!odyJ:JarwQod

cc:

Martin, Robert L;
RE: Request for Meeting on Lupin October 30, 2009
Monday, August 24, 2009 3:45:45 PM

Subject:
Date:

Carlson, Su_:;;<!Q_;_

OK, sounds great. Thanks for your consideration. I look forward to
seeing you on Wednesday.
Kind regards,
Melody
-----Original Message----From: Carlson, Susan [rnajjto:Susan.Carlson@fdq.hhs.gpy]
Sent: Monday, August 24, 2009 1:48 PM
To: Melody Harwood
Cc: Martin, Robert L
Subject: RE: Request for Meeting on Lupin October 30, 2009
Dear Melody,
Please plan on spending a few minutes (5 to 10 min) with Dr. Martin and
myself following your meeting here Wednesday, August 26. We would like
to discuss our current thinking on the allergenicity issues of lupin.
Thank you,
Susan
-----Original Message----From: Melody Harwood [.mailto:mharwood@cantox.~p_m]
Sent: Monday, August 24, 2009 12:01 PM
To: Carlson, Susan
Cc: Ashley Roberts
Subject: Request for Meeting on Lupin October 30, 2009
Hi Dr. Carlson,
I hope this finds you well and enjoying summer time in Maryland.
I am contacting you to request a meeting with our client, George Weston
Foods, Australia, to discuss some of the issues that were identified by
the agency during their review last fall of 3 GRAS Exemption Claims for
their lupin ingredients. In particular, the current issue that our
client is facing pertains to potential allergenicity of the lupin
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proteins, as well as potential cross-reactivity of these proteins with
other allergens (including peanut) and how to adequately label retail
products containing these ingredients so as to properly inform any
lupin- or peanut-sensitive individuals.

%
<
.,

Our client has been working with several experts, including Dr. Steve
Taylor, various clinicians, and members of Cantox, and would like to
request a meeting with CFSAN to discuss this matter with all that need
to be involved. It is requested that representatives from both OFAS and
ONLDS be invited to attend this meeting, and I want to get your opinion
if we should also invite a representative of the Office of Regulations,
Policy and Social Sciences or of the Office of Compliance, as I believe
this is an unprecedented issue? Perhaps even Michael Landa, Deputy
Director for Regulatory Affairs, should be included? Our client will be
coming from Australia and have already confirmed the availability of
their other experts for October 30, 2009. I do realize that you usually
need a couple of suggested days in order to find a date that suits the
schedules of all involved, but I'm hoping that providing ample time
before the meeting will allow for this date to be feasible to meet.
I look forward to your thoughts on this matter. I will be down in
College Park on Wednesday, August 26th, and if there is an opportunity
to discuss a meeting strategy with you and your colleagues I would be
grateful and will gladly make myself available after 2 pm.

%=""

On another note, I am excited to inform you that I will be pursuing an
opportunity to spend the next year (b) (6)

Therefore, please copy Dr. Ashley Roberts on all
correspondence related to this meeting request, as he will continue to
work with yourself and our client subsequent to my last day at Cantox to
finalize a meeting date..
Please don't hesitate to let me know if you have any questions or
concerns.

-

'bum.

Kind regards,
Melody

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 259 of 469

Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON, L5N 2X7, CANADA
Tel: 905-542-2900, Extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com

The 4th Practical Short Course on Functional Oils: Omega-3 Fatty Acids
Market Trends, Nutrition & Health, Utilization in Food Systems is August
24-25, 2009 in Chicago, IL! Ms. Lina Paul ion is of Cantox will be
presenting, "Omega-3 Oils: Health Claims Global Perspectives" on August
24 at 10:00 a.m. Don't miss it!
<http://home.scarlet.be/tvtpm12374/smartshortcours_5:s/pdf/4tl]FUpJqJ?:_PQf>
P Please consider the environment before printing this e-mail.
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FW: Meeting with CFSAN

su

Carlson, Susan

k,,
.*

From:

Kane, Rhonda R.

Sent:

Thursday, October 08, 2009 9:45 AM

To:

Billingslea, Felicia B; June, Geraldine A; Martin, Robert L; Carlson, Susan; Dinovi, Michael J;
Luccioli, Stefano; Tarantino, Laura M

Subject: RE: Outstanding Industry Issues About Lupine

To all,

(
b
)
(
5
)
Rhonda R. Kane, MS, RD
Consumer Safety Officer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301) 436-1803
Fax. (301) 436-2636
%

'

E-mail: Rhonda Kane@fda.hhs.gov

From: Carlson, Susan
Sent: Monday, October 05, 2009 3:09 PM
To: Kane, Rhonda R.
Cc: Billingslea, Felicia B; June, Geraldine A; Martin, Robert L
Subject: RE: Outstanding Industry Issues About Lupin

Dear Rhonda,

(b) (5)

Thank you Rhonda,
--Susan

w

From: Martin, Robert L
Sent: Tuesday, September 29, 2009 7:42AM
To: Carlson, Susan
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin
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FW: Meeting with CFSAN
(b) (5)

Page 2 of 7

Thanks.
Robert L. Martin
301-436-1219
From: Carlson, Susan
Sent: Monday, September 28, 2009 3:15 PM
To: Martin, Robert L
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: FW: Outstanding Industry Issues About Lupin

Hello Bob.

(b) (5)

Thank you,
Susan
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 2:26 PM
To: Carlson, Susan
Subject: FW: Outstanding Industry Issues About Lupin

FYI
From: Dinovi, Michael J
Sent: Monday, September 28, 2009 12:54 PM
To: Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin

.

%-

Rhonda

(b) (5)
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FW: Meeting with CFSAN
Mike
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 12:31 PM

To: Dinovi, Michael 3

Subject: Outstanding Industry Issues About Lupin

Hi, Michael,

(b) (5)

Rhonda R. Kane, MS, RD
Consumer Safety Ofticer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301)436-1803
Fax: (301)436-2636
E-mail: Rhonda.Kane@fda hhs.gov

%,* '

From: Billingslea, Felicia B
Sent: Monday, September 28, 2009 10:44 AM
To: 'Ashley Roberts'; Tarantino, Laura M
Cc: Ian Munro
Subject: RE: Meeting on Lupin

Hi Ashley,

I am aware of your requests and will ask one of my staff

t o follow up with you.

Thanks,
Felicia
From: Ashley Roberts [mailto:aroberts@cantox.com]
Sent: Wednesday, September 23, 2009 8:11 AM

To: Tarantino, Laura M

Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin

Dear Laura,
Many Thanks for your quick response and advice.
I will make contact with Felicia directly on this matter
k.,

Kind Regards
Ashley
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FW: Meeting with CFSAN

Page 4 of7

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Wednesday, September 23, 2009 8:03AM
To: Ashley Roberts
Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin
Hi, Ashley,
We had suggested that your initial contact be Felicia Billingslea in our labeling group, since the specific
questions are primarily about labeling precedents. She or one of her staff will help arrange the meeting,
and will keep Dr. Carlson and others in OFAS in the loop.
Laura Tarantino

From: Ashley Roberts [mailto:aroberts@cantox.com]

Sent: Tuesday, September 22, 2009 4:28PM
To: Tarantino, Laura M
Cc: Ian Munro
Subject: FW: Meeting on Lupin
Dear Dr. Tarantino,
I just wanted to follow-up on some previous correspondence between Dr. Munro and yourself regarding the
setting up of a meeting between the Agency, the manufacturer of lupin and Dr. Steve Taylor. Unfortunately,
Dr. Munro has been out of the office recently and he has asked me to make contact with you again
regarding this matter.
Dr. Munro has informed me that you recommended that we should try to set up a meeting by speaking
firstly with one of your staff members whose name we are now seeking. I am led to believe that this
person was not Dr. Carlson as outlined below. Please could you relay to me who this person was so that I
might speak with them directly on this matter.
I look forward to receiving your response on this matter
Kind Regards

Ashley Roberts, PhD
VP, Food & Nutrition Group
CANTOX Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, Ontario, Canada
L5N 2X7
T: 905-542-2900
F: 905-542-1011
E: aroberts@cantox.com
W: www.cantox.com

From: Ian Munro

Sent: Tuesday, July 14, 2009 2:17PM
To: Tarantino, Laura M
Subject: RE: Meeting on Lupin
Hi Laura .... Thanks for your email. No I am nor in Aspen this week but stuck working in Toronto. I have a
hectic week this week but I would like to call you next week after Monday. So why don't I shoot you an
email early next week and you can tell me a good time to call. ....... Thanks ....... fan
fan C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
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FW: Meeting with CFSAN
Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J:l

Please consider the environment before pnnting this e-ma1l

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Monday, July 13, 2009 4:10 PM
To: Ian Munro
Subject: RE: Meeting on Lupin
Hi, lan,
Thank you so much for this background. It is very helpful. And I am sorry for my delay in responding, but I
was on leave until last week, and I am just now catching up on email. Before I left, I did talk to a few folks,
so I think we can work on setting up a meeting, and your notion of contacting Susan Carlson to coordinate
is a good one. However, I'd be happy to discuss with you beforehand, if it will be helpful.
I am assuming you are in Aspen this week. I am not in College Park today, but should be there the rest of
this week and most of next. I will plan to try to contact you early next week, or give me a holler before then
if convenient.
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Monday, June 29, 2009 10:26 AM
To: Tarantino, Laura M
Cc: Melody Harwood
Subject: RE: Meeting on Lupin
Laura,
Many thanks for your help so far. Here is a brief synopsis of what has happened to date.
We had a
• Dr.
• Dr.
• Dr.
• Dr.
• Dr.

pre-submission meeting on September 10, 2007 with several OFAS people.
Michael DiNovi, OFAS/DBGNR
Ron Chanderbhan, OFAS/DBGNR
Paulette Gaynor, OFAS/DBGNR
Marcella Fruchter, OFDCER/DEC/COCB
Jeremy Mihalov, OFAS/DBGNR

There didn't seem to be any concerns about the overall safety of lupin ingredients including lupin protein,
flour and fibre until the potential allergenicity of lupin protein was mentioned, and even more so when the
potential cross-reactivity with peanut was disclosed. Coming out of that meeting, it was recommended that
we speak with a representative of the Office of Nutrition, Labelling and Dietary Supplements (ONLDS), so
one of our people, Melody Harwood called and spoke with Rhonda Kane and explained the situation to
her. As there currently isn't a policy for labelling for 'new' or cross-reactive allergens, she was not able
to give clear guidance on what to do other than to comply with the ingredient labelling requirements, as per
the regulations.
We submitted the Notices for all three ingredients and yes, there were questions raised during the initial
review phase (prior to withdrawal as a consequence of the allergen question), but none that were
considered to be insurmountable. Our client indicated that the general feel they got in subsequent
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FW: Meeting with CFSAN
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discussions with OFAS was that the concerns of potential allergenicity and cross-reactivity were paramount
and that the issue would not go away with simple conformity to the current ingredient and allergen labelling
requirements, as these would not provide an avenue for warning or decreasing risk in lup1n- or peanutallergic individuals.
"'····

I believe that Dr. Susan Carlson handled the client's initial submission, and so we have planned to contact
her to set up the meeting once we have settle on who should attend from your side
Thanks for your help.

Ian

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Tuesday, June 16, 2009 3:22PM
To: Ian Munro
Subject: RE: Meeting with CFSAN
Hello, lan,
I did hear your voicemail. I have been, and am still today, away from my own office and travelling among
buildings. I will give you a call back this week. I appreciate your wanting to address the cross-reactivity
concern and willingness to work out something on labelling. Of course we will be happy to meet. We will
have some discussion about who to have from our end. In the meantime, do let's reconnect later this
week.
Best regards,
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Tuesday, June 16, 2009 12:34 PM
To: Tarantino, Laura M
Subject: FW: Meeting with CFSAN
Dear Laura,
As per my voice mail of yesterday, I wanted to speak with you/get your feedback on the logistics of a
meeting to discuss the labelling and self-affirmed GRAS status of our client's various lupin-derived
ingredients.
These ingredients have been sa-GRAS, and the current issue that our client is facing pertains to
potential allergenicity of the lupin proteins, as well as potential cross-reactivity of these proteins with
peanut and how to adequately label retail products containing these ingredients so as to properly
inform any lupin- or peanut-sensitive individuals. We have in the past discussed this concern with
representatives of both the Office of Food Additive Safety and of the Office of Nutrition, Labeling and
Dietary Supplements of CFSAN; however, this appears to be a situation without precedent under
CFSAN policy and so a solution has not yet been reached.
Our client has been working with several experts, including Dr. Steve Taylor and various clinicians,
as well as members of my staff, and would like to request a meeting with CFSAN to discuss this
matter with all involved. It is anticipated that representatives from both OFAS and ONLDS would be
invited to attend this meeting, and I want to get your opinion if we should also invite a representative
of the Office of Regulations, Policy and Social Sciences or of the Office of Compliance. Perhaps
even Michael Landa, Deputy Director for Regulatory Affairs, should be included?
I look forward to hearing from you at your earliest convenience. Many thanks in advance for your
assistance with this matter.
Kind regards,
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FW: Meeting with CFSAN
Ian
ian C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J1

Please consider tile

env~ronrnent before prin!ing th1s e-ma1l

Are you attending NutrEvent in Lille, France, June 17-18, 2009?
Cantox's Nigel Baldwin will be speaking & participating in the Roundtable Discussion during the
Regulator:yFrameworks Seminar, June 17.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Memorandum of Meeting
'R

Date:

September 10, 2007

Time:

1O:OO - 11:OO a.m.

Place:

University Station, 4300 River Road, Room 2013

Subject:

Pre-submission meeting for lupin derived ingredients

Participants:
Industry:
Joseph F. Borzelleca
Fiona Fleming
Melody Hanvood
FDA:

Ronald Chanderbhan
Michael DiNovi
Marcella Fruchter
Paulette Gaynor
Jerem3 Mihalov

I1111111111111I1111

Medical College of Virginia
George Weston Foods
Cantox
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Ms. Melody Hanvood requested the meeting to discuss submitting a notice in accordance with the Food and
Drug Administration's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938; April 17, 1997;
Substances Generally Recognized as Safe (GRAS). The visitors presented an overview of the company
(George Weston Foods/Weston Technologies) and of the data and information that the company is relying on
to support its view that the intended use of the six lupin derived ingredients (various types of flour, proteins,
or fibers) are GRAS.

a

FDA representatives inquired whether the visitors knew what alkaloids would be present in the ingredients,
reminding them to include that information in the submission. We also asked whether the ingredient would
be used in meat and poultry products because such uses would result in an USDA review, suggesting the
visitors check with USDA for any specifics that they need for their review. FDA representatives suggested
separating the six ingredients into more than one submission.
The visitors stated that lupin-derived ingredients may cross react with peanuts. The visitors also stated that a
recent EFSA opinion amended the list of known allergens to include lupin, suggesting that the United States
could do the same, identifying the source as is done with soy, for example. FDA representatives stated that
because of the cross-reactivity to peanut, people will be concerned about these ingredients. In response to
the visitors question as to how protein cross-reactivity is handled, we offered to provide a contact for the
FALCPA group. Subsequent to the meeting, we provided contact information for Felicia Billingslea.

Paulette Gaynor, Ph.D.

(b) (5)

(b) (5)
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS

Monday, September 10, 2007 at 10 a.m.
4300 River Rd., Room 2073
College Park, MD 20740

Participants:

CFSAN Representatives
Ms. Fiona Fleming, George Weston Foods
Dr. Joseph F. Borzelleca, Medical College of Virginia
Ms. Melody Harwood, Cantox Health Sciences International

1.

Introductions

2.

Overview of George Weston Foods I Weston Technologies

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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Request for Pre-Notification Meeting- Lupin-derived ingredients
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Gaynor, Paulette M
From:

Gaynor, Paulette M

Sent:

Monday, July 16, 2007 3:35PM

To:

Fruchter, Marcella I

Subject:

FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Attachments: Draft FDA Meeting Agenda.doc

Marcella,
Please serve as CSO for this meeting.
Thank you,
Paulette

From: Martin, Robert L

Sent: Monday, July 16, 2007 7:26 AM
To: 'Melody Harwood'; Gaynor, Paulette M
Subject: FW: Request for Pre-Notification Meeting - Lupin-derived ingredients

Ms. Harwood, by way of this e-mail message, I am forwarding your request for a pre-submission meeting to Dr.
Paulette Gaynor who will assign it to someone in her group to contact you and arrange this meeting. Someone
from her group will be contacting you soon.
Thanks.
Robert L. Martin
301-436-1219

From: Melody Harwood [mailto:mharwood@cantox.com]

Sent: Monday, July 16, 2007 1:13AM
To: Martin, Robert L
Subject: Request for Pre-Notification Meeting - Lupin-derived ingredients

Dear Dr. Martin,
I am contacting you on behalf of our client, Weston Technologies, a division of George Weston Foods Limited,
who would like to schedule a meeting with representatives of the Administration to go over the self-affirmation of
the Generally Recognized As Safe (GRAS) status of their lupin-derived food ingredients prior to submitting a
GRAS Notification. Below, please find information that might be useful for scheduling the meeting.
• Name of Company: Weston Technologies, a division of George Weston Foods Limited, Enfield, Australia
• Attendees: Ms. Fiona Fleming (Weston Technologies), Dr. Steve Taylor (University of Nebraska), and
myself, Melody Harwood (CANTOX)
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Request for Pre-Notification Meeting- Lupin-derived ingredients

Page 2 of2

• The products are derived from sweet varieties of Lupinus spp. (lupin) (L. angustifolia, L. a/bus, L. luteus,
and L. mutabilis) and include lupin flour, two lupin protein fractions, two lupin kernel fibres, and lupin hull
fibre.
• The lupin-derived food ingredients will be marketed for use in various traditional food products such as
bakery products, breakfast cereals, and beverages.
• The objectives of the meeting are to provide an overview of the company and the basis for GRAS of the
lupin-derived ingredients under the intended conditions of use.
• Equipment needs: In-focus or other projection machine to connect to a laptop for visual presentation
A draft agenda is attached for your review. I would like to propose a meeting on September 10 or 11, 2007, as
our client is in North America from Australia for a short period of time during September and unfortunately, these
dates are the only ones that seems to fit her schedule. I do hope that it also is suitable for yourself and
representatives of your department. If not, please let me know what alternate dates would be convenient, and
perhaps I can re-arrange my schedule to accommodate.
«Draft FDA Meeting Agenda.doc»
I would like to thank you in advance for your assistance in this matter. If you require further information, please
do not hesitate to contact my by telephone or via email. I look forward to hearing from you at your earliest
convenience.
Kindest regards,
Melody

Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
CANTOX HEALTH SCIENCES INTERNATIONAL
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7 CANADA
Tel: 905-542-2900, extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com
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PRE-NOTIFICATION MEETING FOR LUPIN-DERIVED INGREDIENTS
DRAFT AGENDA
September 10 or 11, 2007
4300 River Rd.
College Park, MD 207 40

Participants:

CFSAN Representatives- To be Determined
Ms. Fiona Fleming, Weston Technologies
Dr. Steve Taylor, University of Nebraska
Ms. Melody Harwood, CANTOX Health Sciences International

1.

Introductions

2.

Overview of Weston Technologies/George Weston Foods

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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MEMORANDUM OF TELECONFERENCE
Date:

December 4, 2008

Time:

2:00 p.m. - 2:45 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:

Telephone:
Sherry Duckworth
Cathy Fryirs
Fiona Fleming

Susan Carlson
Ronald Chanderbhan
Michael DiNovi
Bianca Farias
Paulette Gaynor
Molly Harry
Stefano Luccioli
Sylvester Mosley
Vladimir Yurovsky

George Weston Foods, Ltd.
George Weston Foods, Ltd.
George Weston Foods, Ltd.

HFS-255
HFS-255
HFS-255
HFS-255 (ORISE Fellow)
HFS-255
HFS-255 (ORISE Fellow)
HFS-200
HFS-255
HFS-255

Following introductions, FDA personnel opened the meeting by thanking the
representatives of George Weston Foods, Ltd. for their submissions to FDA's Generally
Recognized as Safe (GRAS) Notification Program. FDA personnel stated that one of the
purposes of the GRAS Notification Program is to establish a dialogue between FDA and
industry and that FDA appreciated the efforts of George Weston Foods, Ltd. staff in
putting together their GRAS submissions.
FDA personnel then proceeded to explain why the notices failed to meet the standards for
general recognition of safety. During the review process, FDA staff noted that it is wellestablished in the scientific literature that lupin proteins are similar enough to peanut
proteins that peanut-allergic individuals may also react to lupin-containing products.
Because of this cross-reactivity, peanut allergic individuals could potentially have lifethreatening reactions when they eat lupin-containing products for the very first time. As
there is little consumption of lupin-containing products in the United States, the peanutallergic population is unaware of this danger. FDA staff stated that ingredient labels

000148
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Page 2 George Weston Foods-December 4, 2008, sweet lupin protein, sweet lupin fiber, sweet lupin flour
containing only the term, "sweet lupin" as proposed in the notices, would not be adequate
to warn U.S. consumers ofthe risk of a reaction ifthey are peanut-allergic.
FDA personnel then covered the administrative options available under the GRAS
Notification program for notices that fail to establish that an ingredient is generally
recognized as safe for its intended uses. FDA personnel explained that any notifier may
ask FDA to cease evaluation of a notice. In response to these requests, FDA posts an
acknowledgement of the receipt of the request on FDA's Internet site alongside the
GRAS Notice number. In these cases, FDA's acknowledgement uses standard language
with no mention of the reasons why the notifier is requesting that FDA cease to evaluate
the notice. Alternatively, FDA may issue a letter stating that FDA does not agree with the
notifier's conclusion that an ingredient is GRAS for its intended uses and post this letter
on the FDA Internet site.
In discussing these administrative options, FDA personnel noted that the notices had been
filed and assigned as GRN 000262, sweet lupin protein; GRN 000263, sweet lupin fiber;
and GRN 000264, sweet lupin flour. FDA personnel went on to explain that George
Weston Foods, Ltd. would not be receiving the standard acknowledgement letter that
FDA sends out upon the filing of GRAS notices as FDA staffhad difficulty determining
appropriate names for the subject of GRN 000262. For its GRAS notice correspondence,
FDA uses a technically descriptive name for the subject of the notice. In the case of GRN
000262, FDA reviewers were unable to determine enough ofthe details of the
manufacturing process and subsequent physical/chemical characteristics of the subject to
be able to assign a descriptive name.
FDA reviewers then briefly highlighted the technical issues that they noted during their
reviews. Due to the detailed nature of these issues, FDA agreed to send a list of issues by
electronic mail at a later date (electronic mail correspondence of February 23, 2009).
In concluding the discussion of the administrative details, FDA personnel stated that in
their review of the lupin literature they had noticed that lupin flour may be yellow and
used to mimic the addition of butter or eggs to baked goods. FDA personnel stated that
under U.S. law, any new ingredient that is added to food with the intention of imparting
color may be an unapproved color additive and may not be GRAS. The appropriate
regulatory process in these instances is the color additive petition process.
Following the discussion with the review scientists, FDA personnel reiterated the main
concern with the notices was the fact that a certain percentage of individuals who are
allergic to peanuts will also be allergic to lupin. Given the lack of lupin consumption in
the U.S. population, there is no awareness of this cross-reactivity among peanut allergic
individuals and this presents a significant safety issue.

000149
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Page 3 George Weston Foods-December 4,2008, sweet lupin protein, sweet lupin fiber, sweet lupin flour

At the close of the meeting, FDA personnel and George Weston Foods, Ltd.
representatives discussed administrative items, including the process for withdrawing a
GRAS notice and the process for resubmitting a GRAS notice.

LL&
Susan Carlson, Ph.D.

(b) (5)
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Carlson, Susan

Subject:

Sherry. Duckworth@gwf. com. au
Monday, February 23, 2009 3:26 PM
Carlson, Susan
RE: Lupin GRAS Notices - reviewer's comments

Attachments:

lupin comments.doc

From:
Sent:
~To:

upin comments.doc
(62 KB)

Dear Susan
Thank you for collating the comments from the reviewers. Our team will
review them and let you know if we have any questions.
We would certainly meet with you prior to submitting a new GRAS Notice.
Regards
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>

To
<Sherry.Duckworth@gwf.com.au>

24/02/2009 06:46

cc

AM

Subject
RE: Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
Here are the collated comments from our reviewers that were raised in
our teleconference with you on December 4, 2008. As we stated at the
meeting, given the complexities of these notices, we would strongly
encourage you to meet with us prior to making any new GRAS Notice
submissions for lupin.
My apologies for the delay. Thank you for your patience. Please don't
hesitate to contact us if you have any questions.
Regards,
Susan
-----Original Message----Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, February 20, 2009 6:37 AM
To: Carlson, Susan

~}rom:

1
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Subject: RE: Lupin GRAS Notices - reviewer's comments
Dear Susan
Have you had any success in obtaining the comments from the supervisor?
Thanks
Sherry

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
<Sherry.Duckworth@gwf.com.au>
24/01/2009 08:32
cc
AM

Subject
RE: Lupin GRAS Notices reviewer's
comments

Hello Sherry,
Thank you for inquiring. The comments are with one of the supervisors. I
will gently remind him.
Thank you for your continued patience.
--Susan
-----Original Message----From: Sherry.Duckworth@gwf.com.au [mailto:Sherry.Duckworth@gwf.com.au]
Sent: Friday, January 23, 2009 4:31 PM
To: Carlson, Susan
Subject: Lupin GRAS Notices - reviewer's comments

Dear Susan
~-Just

wondering how you are progressing with compiling the reviewer's
comments.

Thanks
2
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Sherry
Sherry Duckworth
Project Manager
Research and Technology
George Weston Technologies
(A Division of George Weston Foods)
1 Braidwood Street
Enfield NSW 2136
Australia
Tel: + 61 2 9764 8160
Fax: + 61 2 9742 5959
MOB: +61 0419 412 398
Email: sherry duckworth@gwf.com.au
Forwarded by Sherry Duckworth/WT/NSW/GWF on 24/01/2009 08:11AM

Sherry
Duckworth/WT/NSW/
GWF
To
"Carlson, Susan"
21/12/2008 06:17

<Susan.Carlson@fda.hhs.gov>

PM
cc

Subject
Re: Lupin GRAS Notices reviewer's
cornrnents(Document link: Sherry
Duckworth)

Thanks Susan. We will look forward to receiving them.

"Carlson, Susan"
<Susan.Carlson@fd
a.hhs.gov>
To
3
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<Sherry.Duckworth@gwf.com.au>
20/12/2008 09:48
cc
AM

Subject
Lupin GRAS Notices - reviewer's
comments

Dear Sherry,
We are still trying to get our reviewers' comments together for you. The
reviewers are working on them (and they are around for at least Monday
and Tuesday of this coming week). We hope to get them to you soon. Thank
you for your continued patience.
\;,,,

Regards,
Susan

************************************************************************
***********
This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note
this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********

000160
************************************************************************
"**********
'''This email and its attachments are confidential subject to copyright and
may be legally privileged. If they have come to you in error you should
take no action based upon the contents nor should you copy or show them
4
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to anyone. Please delete the email and its attachments and inform
administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not
necessarily represent those of George Weston Foods
Ltd.
3ecurity: Internet email is not a completely secure medium, please note
'~this when considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but
cannot guarantee this. Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
************************************************************************
***********
(See attached file: lupin comments.doc)
***********************************************************************************
This email and its attachments are confidential subject to copyright and may be legally
privileged. If they have come to you in error you should take no action based upon the
contents nor should you copy or show them to anyone. Please delete the email and its
attachments and inform administrators@gwf.com.au
Any views or opinions expressed are those of the author and do not necessarily represent
those of George Weston Foods
Ltd.
Security: Internet email is not a completely secure medium, please note this when
considering the content of your message.
Viruses: We take precautions to ensure email is free of viruses but cannot guarantee this.
Accordingly we advise
scanning all email and attachments.
Please consider our environment before printing this email.
***********************************************************************************

000161
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KEY:
GRN 000262 Lupin Protein
GRN 000263 Lupin Fiber
GRN 000264 Lupin Flour

All review team members discussed the issue of cross-reactivity between lupin protein
allergens and allergens in peanuts. Review team members noted that lupin protein is
present in the flour and fiber ingredients (the subjects of GRN 000264 and GRN 000263)
in addition to the protein ingredient (GRN 000262). The review team believes that this
cross-reactivity is a safety issue for peanut allergic individuals in the U.S. who have no
experience with lupin products and would have no way of knowing that they could
already be sensitized to lupin and thus at risk.
The chemistry reviewers listed the following concerns from the notices:
• For GRN 000262, the identity section does not cover the following• Protein name, molecular weight, sequence information.
• The active component of the product (globulin or albumin?).
• For GRN 262 the following details are not clearly stated in the method of
manufacture• The chemical identity of Fractions 1 and 2, i.e. name of the protein in
these fractions (alpha, beta, gamma conglutin). (Gamma conglutin has
only been mentioned in the acute tox section (Page 15)).
• The adjusted pH value or range (alkaline or acidic).
• Identities of the sweet varieties of the four species of sweet lupin that are used as
source materials are unclear. What quality control procedures are used in the
method of manufacture?
• The manufacturing processes described for GRN 000262 and GRN 000264 would
not be expected to remove glycoalkaloids, mycotoxins, or saponins. Is there a
preliminary soaking or boiling step?
• Maximum alkaloid and phomopsin levels in lupin flour (<200mg/kg and 5
meg/kg, respectively), as set forth in GRN 000264, are the same as those of the
Advisory Committee on Novel Foods and Processes (ACNFP) of the United
Kingdom, (UK) and in the Australia New Zealand Food Standards Code. These
levels appear to have been set based on limited information about exposure and
toxicity of these natural toxicants. The notifier should address the following in a
discussion of the general recognition of safety of intended uses of lupin
ingredients:
o Estimated cumulative intakes of sweet lupin from the three ingredients
(flour, fiber, protein) are 92.6 g/p/d at the mean and 158.5 g/p/d at the 90th
percentile. These intakes, assuming a 200 mg/kg glycoalkaloid level in
sweet lupin and 70 kg human, are associated with glycoalkaloid exposures
as high as 265 mcg/kg/d and 453 mcg/kg/d at the 90th percentile. These
alkaloid exposures would be much greater than the tolerable exposure
level of35 mcg/kg/d tentatively established by ANZFA (2001) (cited on p.
000043 of GRN 000264).) A similar calculation can be performed for
phomopsins, although no tolerable level has been set.
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o

•
•
•
•

•
•

•

•

•

The proposed food ingredient uses oflupin (as flour, fiber, protein) are
more extensive than those currently reported in Europe and considered in
the FSANZ review. For example, in GRN 000264, proposed use level (up
to 25% replacement of other sources of flour)--exceeds that considered by
Australia New Zealand Food Authority (ANZFA) (up to 10%); proposed
level may be above realistic use level.
For GRN 000262, the specifications section does not address the following• microbiological specifications for consistency lots.
For GRN 000264, batch analyses show yeast and mold specification not
consistently met (p. 000113).
For GRN 000264, one of the references (Bradbury et al., 2004) is confidential.
For GRN 000264, we have noticed that due to the presence of carotenoids, lupin
flour may be used to mimic the addition of eggs. Under U.S. law, this use would
likely be regulated as a color additive, requiring the submission of a color additive
petition.
The detection method used to determine the level of phomopsins needs to be
discussed. Also, the level of exposure is not well-explained.
In the discussion of pesticide residue analysis, the notifier mentions several MRL
standards for various grains. Further, this is not a comprehensive list of pesticides
with MRLs for grains or for lupin. The notifier should clearly explain the
justification for choosing these comparison standards and specific pesticides for
analysis. Further, the Limit of Detection (LOD) values for certain pesticides are
above the Maximum Residue Levels (MRL) set by FSANZ in 2005. The notifier
cannot state that pesticides are present at or below the MRL. In a GRAS
submission, we would expect reference to valid analytical methods with
appropriate LODs.
GRN 000262 does not include a discussion of the stability and metabolic fate of
lupin protein. Such a discussion might include• Protein digestibility with reference to the EFSA document that discusses
possible resistance to digestion.
• The heat stability of the protein.
In GRN 000262, issues regarding Estimated Intake of Sweet Lupin Fractions 1
and 2 that should be addressed include• Use of Fraction 1 in meat.
• The use oflupin protein in infant formula (Page 13, Para 3).
• Background protein consumption is 75.2 g (mean). In the expert panel
opinion (Pg 3), the discussion of a conservative estimate of all uses + all
users is 92.6 g. This implies that it is greater than the background (worst
case scenario). Please clarify apparent inconsistency.
In GRN 000262's 'Other Phytonutrient' section (Pg 23), there is a comparison
made to soy in infant formula. If sweet lupin protein is intended to be used in
infant formula, this should be clearly stated.

The toxicology reviewers then summarized the highlights of their concerns:
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•

•
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For sweet lupin flour (GRN 000264), the test substance used in most of the safety
studies cited in the notice were whole lupin seeds or lupin protein. There were
three studies summarized in the notice on flour from individual lupin species.
There was no study in the notice that used lupin flour derived from a mix of lupin
species and varieties which is the subject of GRN 000264. In order for the studies
to support the safe use of sweet lupin flour, the test article of the studies must be
similar to the subject of the GRAS notice.
The subchronic rat study (using L. angustifolia flour) had no concurrent controls
and the data were compared with historical values from another laboratory. There
were two human studies using L. albus flour. One study gave one (150 g)
cookie/day enriched with lupin flour to subjects for 60 days and found no
significant adverse effect. The second study, in men only, reported an average
nitrogen digestibility level of 77% and an increase in plasma urea nitrogen.
For GRN 000264, lupin is reported to be low in lysine, methionine, cysteine and
calcium. George Weston Foods, Ltd. needs to state clearly the levels of these
amino acids and calcium in the flour.
For GRN 000264, Lupinus albus seed is reported to be very high in manganese
and may be toxic. This was not addressed in the notice.
For GRN 000262 and GRN 000263 phomopsin levels are not presented in the
batch analyses presented in Appendix B-2. Moreover, the notifier did not provide
the correct reference to the maximal established level of 5 ppb. The FSANZ
document that the notifier refers to
(http://www.foodstandards.gov.au/ srcfiles/TRl.pdt), states that in the absence of
human data and in the absence of a NOEL in animals, it is not possible to derive a
tolerable level for human exposure.
Also for GRN 000262 and GRN 000263, more sensitive methods should be used
to determine the levels of pesticide residues so that the established MRL can be
met. Their levels may be <0.05 ppm as detected, but >0.02 ppm as established by
FSANZ (Table B-3-1).
For GRN 000263, subchronic toxicity data on lupin flour cannot support the
safety of lupin hull fiber.
For GRN 000262, the reviewer noted some minor issues. In Table 4 footnote b is
missing. On P. 24lane 2, maybe 1.4 mg trypsin inhibitors/day? In Appendix B-4,
Table B-3-1, why does the amount of insoluble fiber decrease during storage?
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MEMORANDUM OF MEETING
Date:

August 26,2009

Time:

2:OO p.m. - 2:30 p.m.

Place:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740, room 2073

Subject:

GRN 000262, sweet lupin protein; GRN 000263 sweet lupin fiber; GRN
000264, sweet lupin flour

Participants:
Visitor:
Melody Harwood
FDA:
Susan Carlson
Robert Martin

Cantox Health Sciences International
HFS-255
HFS-255

The meeting was held at the request of Ms. Harwood on behalf of Cantox's client,
George Weston Foods, Ltd., for the purpose of discussing the steps needed to resubmit
the previously withdrawn GRAS Notices for sweet lupin protein, sweet lupin fiber, and
sweet lupin flour (Attachment). Ms. Harwood stated that George Weston Foods, Ltd.
wished to pursue labeling as a condition of safe use for their lupin-based ingredients.
FDA personnel noted that because it has been established in the scientific literature that
peanut-allergic individuals also react to lupin-based ingredients we believe it will be
difficult to establish a basis for the general recognition of safety for lupin, even with a
label statement.
FDA personnel and Ms. Harwood discussed the possibility of submitting food additive
petitions instead of GRAS Notices. FDA personnel cautioned Ms. Harwood that given
the well-known cross-reactivity of lupin proteins and peanut proteins and the lack of
consumer awareness in the U.S. market, it would be difficult to establish the safe use of
lupin ingredients, even with a regulation.
Ms. Harwood thanked FDA personnel for their time and stated that she would convey the
information to George Weston Foods, Ltd.
J

-&&f/

Attachment

2( fZZLrM'1
' A

Susan Carlson, Ph.D.

(b) (5)

000165
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 284 of 469

From:
To:

M~!odyJ:JarwQod

cc:

Martin, Robert L;
RE: Request for Meeting on Lupin October 30, 2009
Monday, August 24, 2009 3:45:45 PM

Subject:
Date:

Carlson, Su_:;;<!Q_;_

OK, sounds great. Thanks for your consideration. I look forward to
seeing you on Wednesday.
Kind regards,
Melody
-----Original Message----From: Carlson, Susan [rnajjto:Susan.Carlson@fdq.hhs.gpy]
Sent: Monday, August 24, 2009 1:48 PM
To: Melody Harwood
Cc: Martin, Robert L
Subject: RE: Request for Meeting on Lupin October 30, 2009
Dear Melody,
Please plan on spending a few minutes (5 to 10 min) with Dr. Martin and
myself following your meeting here Wednesday, August 26. We would like
to discuss our current thinking on the allergenicity issues of lupin.
Thank you,
Susan
-----Original Message----From: Melody Harwood [.mailto:mharwood@cantox.~p_m]
Sent: Monday, August 24, 2009 12:01 PM
To: Carlson, Susan
Cc: Ashley Roberts
Subject: Request for Meeting on Lupin October 30, 2009
Hi Dr. Carlson,
I hope this finds you well and enjoying summer time in Maryland.
I am contacting you to request a meeting with our client, George Weston
Foods, Australia, to discuss some of the issues that were identified by
the agency during their review last fall of 3 GRAS Exemption Claims for
their lupin ingredients. In particular, the current issue that our
client is facing pertains to potential allergenicity of the lupin
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proteins, as well as potential cross-reactivity of these proteins with
other allergens (including peanut) and how to adequately label retail
products containing these ingredients so as to properly inform any
lupin- or peanut-sensitive individuals.

%
<
.,

Our client has been working with several experts, including Dr. Steve
Taylor, various clinicians, and members of Cantox, and would like to
request a meeting with CFSAN to discuss this matter with all that need
to be involved. It is requested that representatives from both OFAS and
ONLDS be invited to attend this meeting, and I want to get your opinion
if we should also invite a representative of the Office of Regulations,
Policy and Social Sciences or of the Office of Compliance, as I believe
this is an unprecedented issue? Perhaps even Michael Landa, Deputy
Director for Regulatory Affairs, should be included? Our client will be
coming from Australia and have already confirmed the availability of
their other experts for October 30, 2009. I do realize that you usually
need a couple of suggested days in order to find a date that suits the
schedules of all involved, but I'm hoping that providing ample time
before the meeting will allow for this date to be feasible to meet.
I look forward to your thoughts on this matter. I will be down in
College Park on Wednesday, August 26th, and if there is an opportunity
to discuss a meeting strategy with you and your colleagues I would be
grateful and will gladly make myself available after 2 pm.

%=""

On another note, I am excited to inform you that I will be pursuing an
opportunity to spend the next year (b) (6)

Therefore, please copy Dr. Ashley Roberts on all
correspondence related to this meeting request, as he will continue to
work with yourself and our client subsequent to my last day at Cantox to
finalize a meeting date..
Please don't hesitate to let me know if you have any questions or
concerns.

-

'bum.

Kind regards,
Melody
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Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON, L5N 2X7, CANADA
Tel: 905-542-2900, Extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com

The 4th Practical Short Course on Functional Oils: Omega-3 Fatty Acids
Market Trends, Nutrition & Health, Utilization in Food Systems is August
24-25, 2009 in Chicago, IL! Ms. Lina Paul ion is of Cantox will be
presenting, "Omega-3 Oils: Health Claims Global Perspectives" on August
24 at 10:00 a.m. Don't miss it!
<http://home.scarlet.be/tvtpm12374/smartshortcours_5:s/pdf/4tl]FUpJqJ?:_PQf>
P Please consider the environment before printing this e-mail.
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FW: Meeting with CFSAN

su

Carlson, Susan

k,,
.*

From:

Kane, Rhonda R.

Sent:

Thursday, October 08, 2009 9:45 AM

To:

Billingslea, Felicia B; June, Geraldine A; Martin, Robert L; Carlson, Susan; Dinovi, Michael J;
Luccioli, Stefano; Tarantino, Laura M

Subject: RE: Outstanding Industry Issues About Lupine

To all,

(
b
)
(
5
)
Rhonda R. Kane, MS, RD
Consumer Safety Officer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301) 436-1803
Fax. (301) 436-2636
%

'

E-mail: Rhonda Kane@fda.hhs.gov

From: Carlson, Susan
Sent: Monday, October 05, 2009 3:09 PM
To: Kane, Rhonda R.
Cc: Billingslea, Felicia B; June, Geraldine A; Martin, Robert L
Subject: RE: Outstanding Industry Issues About Lupin

Dear Rhonda,

(b) (5)

Thank you Rhonda,
--Susan

w

From: Martin, Robert L
Sent: Tuesday, September 29, 2009 7:42AM
To: Carlson, Susan
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin
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FW: Meeting with CFSAN
(b) (5)

Page 2 of 7

Thanks.
Robert L. Martin
301-436-1219
From: Carlson, Susan
Sent: Monday, September 28, 2009 3:15 PM
To: Martin, Robert L
Cc: Billingslea, Felicia B; June, Geraldine A; Kane, Rhonda R.
Subject: FW: Outstanding Industry Issues About Lupin

Hello Bob.

(b) (5)

Thank you,
Susan
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 2:26 PM
To: Carlson, Susan
Subject: FW: Outstanding Industry Issues About Lupin

FYI
From: Dinovi, Michael J
Sent: Monday, September 28, 2009 12:54 PM
To: Kane, Rhonda R.
Subject: RE: Outstanding Industry Issues About Lupin

.

%-

Rhonda

(b) (5)
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FW: Meeting with CFSAN
Mike
From: Kane, Rhonda R.
Sent: Monday, September 28, 2009 12:31 PM

To: Dinovi, Michael 3

Subject: Outstanding Industry Issues About Lupin

Hi, Michael,

(b) (5)

Rhonda R. Kane, MS, RD
Consumer Safety Ofticer (HFS-820)
Food Labeling and Standards Staff
ONLDS / CFSAN / FDA
CP 1, Room 4D-008
Phone: (301)436-1803
Fax: (301)436-2636
E-mail: Rhonda.Kane@fda hhs.gov

%,* '

From: Billingslea, Felicia B
Sent: Monday, September 28, 2009 10:44 AM
To: 'Ashley Roberts'; Tarantino, Laura M
Cc: Ian Munro
Subject: RE: Meeting on Lupin

Hi Ashley,

I am aware of your requests and will ask one of my staff

t o follow up with you.

Thanks,
Felicia
From: Ashley Roberts [mailto:aroberts@cantox.com]
Sent: Wednesday, September 23, 2009 8:11 AM

To: Tarantino, Laura M

Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin

Dear Laura,
Many Thanks for your quick response and advice.
I will make contact with Felicia directly on this matter
k.,

Kind Regards
Ashley
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From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Wednesday, September 23, 2009 8:03AM
To: Ashley Roberts
Cc: Ian Munro; Billingslea, Felicia B
Subject: RE: Meeting on Lupin
Hi, Ashley,
We had suggested that your initial contact be Felicia Billingslea in our labeling group, since the specific
questions are primarily about labeling precedents. She or one of her staff will help arrange the meeting,
and will keep Dr. Carlson and others in OFAS in the loop.
Laura Tarantino

From: Ashley Roberts [mailto:aroberts@cantox.com]

Sent: Tuesday, September 22, 2009 4:28PM
To: Tarantino, Laura M
Cc: Ian Munro
Subject: FW: Meeting on Lupin
Dear Dr. Tarantino,
I just wanted to follow-up on some previous correspondence between Dr. Munro and yourself regarding the
setting up of a meeting between the Agency, the manufacturer of lupin and Dr. Steve Taylor. Unfortunately,
Dr. Munro has been out of the office recently and he has asked me to make contact with you again
regarding this matter.
Dr. Munro has informed me that you recommended that we should try to set up a meeting by speaking
firstly with one of your staff members whose name we are now seeking. I am led to believe that this
person was not Dr. Carlson as outlined below. Please could you relay to me who this person was so that I
might speak with them directly on this matter.
I look forward to receiving your response on this matter
Kind Regards

Ashley Roberts, PhD
VP, Food & Nutrition Group
CANTOX Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, Ontario, Canada
L5N 2X7
T: 905-542-2900
F: 905-542-1011
E: aroberts@cantox.com
W: www.cantox.com

From: Ian Munro

Sent: Tuesday, July 14, 2009 2:17PM
To: Tarantino, Laura M
Subject: RE: Meeting on Lupin
Hi Laura .... Thanks for your email. No I am nor in Aspen this week but stuck working in Toronto. I have a
hectic week this week but I would like to call you next week after Monday. So why don't I shoot you an
email early next week and you can tell me a good time to call. ....... Thanks ....... fan
fan C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
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FW: Meeting with CFSAN
Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J:l

Please consider the environment before pnnting this e-ma1l

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Monday, July 13, 2009 4:10 PM
To: Ian Munro
Subject: RE: Meeting on Lupin
Hi, lan,
Thank you so much for this background. It is very helpful. And I am sorry for my delay in responding, but I
was on leave until last week, and I am just now catching up on email. Before I left, I did talk to a few folks,
so I think we can work on setting up a meeting, and your notion of contacting Susan Carlson to coordinate
is a good one. However, I'd be happy to discuss with you beforehand, if it will be helpful.
I am assuming you are in Aspen this week. I am not in College Park today, but should be there the rest of
this week and most of next. I will plan to try to contact you early next week, or give me a holler before then
if convenient.
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Monday, June 29, 2009 10:26 AM
To: Tarantino, Laura M
Cc: Melody Harwood
Subject: RE: Meeting on Lupin
Laura,
Many thanks for your help so far. Here is a brief synopsis of what has happened to date.
We had a
• Dr.
• Dr.
• Dr.
• Dr.
• Dr.

pre-submission meeting on September 10, 2007 with several OFAS people.
Michael DiNovi, OFAS/DBGNR
Ron Chanderbhan, OFAS/DBGNR
Paulette Gaynor, OFAS/DBGNR
Marcella Fruchter, OFDCER/DEC/COCB
Jeremy Mihalov, OFAS/DBGNR

There didn't seem to be any concerns about the overall safety of lupin ingredients including lupin protein,
flour and fibre until the potential allergenicity of lupin protein was mentioned, and even more so when the
potential cross-reactivity with peanut was disclosed. Coming out of that meeting, it was recommended that
we speak with a representative of the Office of Nutrition, Labelling and Dietary Supplements (ONLDS), so
one of our people, Melody Harwood called and spoke with Rhonda Kane and explained the situation to
her. As there currently isn't a policy for labelling for 'new' or cross-reactive allergens, she was not able
to give clear guidance on what to do other than to comply with the ingredient labelling requirements, as per
the regulations.
We submitted the Notices for all three ingredients and yes, there were questions raised during the initial
review phase (prior to withdrawal as a consequence of the allergen question), but none that were
considered to be insurmountable. Our client indicated that the general feel they got in subsequent
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FW: Meeting with CFSAN
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discussions with OFAS was that the concerns of potential allergenicity and cross-reactivity were paramount
and that the issue would not go away with simple conformity to the current ingredient and allergen labelling
requirements, as these would not provide an avenue for warning or decreasing risk in lup1n- or peanutallergic individuals.
"'····

I believe that Dr. Susan Carlson handled the client's initial submission, and so we have planned to contact
her to set up the meeting once we have settle on who should attend from your side
Thanks for your help.

Ian

From: Tarantino, Laura M [mailto:Laura.Tarantino@fda.hhs.gov]

Sent: Tuesday, June 16, 2009 3:22PM
To: Ian Munro
Subject: RE: Meeting with CFSAN
Hello, lan,
I did hear your voicemail. I have been, and am still today, away from my own office and travelling among
buildings. I will give you a call back this week. I appreciate your wanting to address the cross-reactivity
concern and willingness to work out something on labelling. Of course we will be happy to meet. We will
have some discussion about who to have from our end. In the meantime, do let's reconnect later this
week.
Best regards,
Laura

From: Ian Munro [mailto:imunro@cantox.com]

Sent: Tuesday, June 16, 2009 12:34 PM
To: Tarantino, Laura M
Subject: FW: Meeting with CFSAN
Dear Laura,
As per my voice mail of yesterday, I wanted to speak with you/get your feedback on the logistics of a
meeting to discuss the labelling and self-affirmed GRAS status of our client's various lupin-derived
ingredients.
These ingredients have been sa-GRAS, and the current issue that our client is facing pertains to
potential allergenicity of the lupin proteins, as well as potential cross-reactivity of these proteins with
peanut and how to adequately label retail products containing these ingredients so as to properly
inform any lupin- or peanut-sensitive individuals. We have in the past discussed this concern with
representatives of both the Office of Food Additive Safety and of the Office of Nutrition, Labeling and
Dietary Supplements of CFSAN; however, this appears to be a situation without precedent under
CFSAN policy and so a solution has not yet been reached.
Our client has been working with several experts, including Dr. Steve Taylor and various clinicians,
as well as members of my staff, and would like to request a meeting with CFSAN to discuss this
matter with all involved. It is anticipated that representatives from both OFAS and ONLDS would be
invited to attend this meeting, and I want to get your opinion if we should also invite a representative
of the Office of Regulations, Policy and Social Sciences or of the Office of Compliance. Perhaps
even Michael Landa, Deputy Director for Regulatory Affairs, should be included?
I look forward to hearing from you at your earliest convenience. Many thanks in advance for your
assistance with this matter.
Kind regards,
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FW: Meeting with CFSAN
Ian
ian C. Munro, Ph.D., F.A.T.S., FRCPath
Executive Vice President
Senior Scientific Consultant
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON L5N 2X7
Phone: (905) 542-2900
Fax: (905) 542-1011
imunro@cantox.com
www.cantox.com

J1

Please consider tile

env~ronrnent before prin!ing th1s e-ma1l

Are you attending NutrEvent in Lille, France, June 17-18, 2009?
Cantox's Nigel Baldwin will be speaking & participating in the Roundtable Discussion during the
Regulator:yFrameworks Seminar, June 17.
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From:
To:

cc:
Subject:
Date:

Bob McQuate
Fasano, Jeremiah;
sanni@qlobepharma.com;
RE: GRN 295
Tuesday, December 08, 2009 12:09:08 PM

Dear Dr. Fasano,
Since we are presently modifying GRN 295 to more tightly reflect common use in
foods prior to 1958 as the basis for the GRAS determination, we will be removing
safety studies such as the unpublished scientific data that you reference in our
resubmission.
To the extent possible at this point, we would prefer to not make these unpublished
data publicly available and would prefer to retain them as confidential. We did offer
them as part of the subject notification with the understanding that their confidentiality
could not be retained . Since we have withdrawn GRN 295, it is our preference that
the subject unpublished studies be considered to be confidential.
We hope this is acceptable to you.
Sincerely,
Bob
RobertS. McQuate, Ph.D.
CEO &Co-Founder
GRAS Associates, LLC
20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522
mcquate@gras-associates.com
www.gras-associates.com
From: Fasano, Jeremiah [mailto:Jeremiah.Fasano@fda.hhs.gov]

Sent: Tuesday, December 08, 2009 8:46AM
To: mcquate@gras-associates.com

Subject: ~m1!i~
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Dr. McQuateI wanted to confirm my assumption that Natreon does not consider any of the
unpublished scientific data in the appendices to GRN 295 confidential. Please let
me know if at your convenience if that is not the case.
On a tangential matter, I expect to mail out the official acknowledgement of
withdrawal of GRN 295 tomorrow. Please let me know if you do not receive it in a
reasonable amount of time.
Regards-Jeremiah Fasano

Jeremiah Fasano, Ph.D.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
Phone: 301-436-1 173
Fax: 301-436-2964
Email: jeremiah.fasano@fda.hhs.gov
Mailing Address:
HFS-255
5100 Paint Branch Parkway
College Park, MD 20740
This e-mail is intended for the exclusi ve use of the recipient(s) named above. It may contain
information that is protected, privileged, or confident ial, and it should not be disseminated,
distributed, or copied to persons not authori zed to receive such information. If you are not
the intended recipient, any dissemination, distribution or copying is strictly prohibited. If
you think you have received thi s e-mail message in error, please e-mail the sender
immediately at j crcmin h.fascmo; (iJda.h h ~.gov.
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Public Health Service
Food and Drug Admm•stration
College Park, MD 20740

August 3, 2009
Robert S. McQuate. Ph.D.
GRAS Associates, LLC
20482 Jacklight Lane
Bend, Oregon 97702-307-i

Re: GRAS Notice N o. GRN 000295

Dear Dr. McQuate
The Food and Drug Administration (FDA) has received the notice, dated June 29, 2009. that you
submitted on behal f ofNatreon, Inc. (Natreon) in accordance with the agency' s proposed regulation,
proposed 21 CFR 170.36 (62 FR 1893 8; April 17, 1997; Substances Generally Recognized as Safe
(GRAS)). FDA received this notice on July 2, 2009, fil ed it on July 10,2009, and designated it as GRN
No. 000295.
The subject o f the notice is Emblica officina/is extract. T he notice Informs FDA of the view ofNatreon
that Emb/ica o.fficinali.~ ex.tracl is GRAS, through common use in food, for use as an ingredient in
nonalcoholic beverages and processed fruits and fruit juices at a leve l of I 00 to I 50 mil ligrams per
serving.
In accordance with proposed 2 1 CFR 170.36(f), a copy of the information in this notice that conforms to
the information described in the proposed GRAS exemption claim (proposed 2 L CFR 170.36(c)( 1)) is
available for public review and copying v ia the FDA home page at http://www.fda.gov. T o view or
obtain an electronic copy of this information, follow the hyperlinks from t he "Food" topic to the '·Food
Ingredients and Packaging'' section to the " Generally Recognized as Safe (GRAS)" page where the
GRAS Inventory is listed. If you have any questions about the notice, contact me at 301-436-11 73.

Jeremiah Fasano
Division of Biotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION
MEMORANDUM OF TELECONFERENCE
DATE : November 16,2009
TIME: 5:00PM

PHONE NUMBER: 54 1-728-1492
PARTICIPANTS:
FDA
Jeremiah Fasano

HFS-255

External.
Robert McQuate

GRAS Associates, LLC

SUBJECT: Status of GRN 295 (Emblica ojjicinalis extract)
I contacted Robert McQuate by phone to discuss the status of GRN 295. Dr. McQuate is
the agent for Natreon, Inc. (Natreon), the notifier. Dr. McQuate then returned my call.
I explained to Dr. McQuate that our preliminary review of GRN 295 identified a
significant structural problem with the notice. Even though the basis of the GRAS notice
was common use in food prior to 1958, it contained large quantities of extraneous
material about the benefits of various intended uses of the ingredient, copious references
to what appeared to be medicinal uses, and also presented scientific studies purporting to
demonstrate the safety of various intended uses of Emblica officina/is extract In addition ,
some of the references were problematic in terms of reliability or relevance.
OFAS considered that the notice was not sufficiently focused and clear to make an
adequate case for the GRAS status of the intended use in food. J asked Dr. McQuate to
consider advising Natreon to withdraw the notice (without prejudice to future
submissions) and resubmit a new notice that strictJy focused on well-documented
evidence of widespread use of the ingredient in food prior to 1958. I also suggested that if
Natreon pursued this course, the firm should limit discussion of scientific studies to those
recent data or other information (if any) that might be considered to weaken a GRAS
determination based on common use in food (i.e., evidence of toxicity or potentially
adverse physiological effects), and why such data and information did not do so in this
case.
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Dr.. McQuate requested an opportunity to review the notice and speak to me again about
this matter. We arranged another discussion for the afternoon of Thursday, November
19th .

(b) (5)
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From:
To:
Subject:
Date:
Attachments:

Fasano, Jeremiah
"mcquate gras-associates.com";
FR Notices Discussing Common Use in Food Outside the US
Thursday, November 19, 2009 2:00:25 PM
50FR27294 1986-07-02.pdf
53FR16544 1988-05-10.pdf

Dr. McQuatePer our discussion today, I'm passing on two FR notices discussing the agency's
thinking on how to assess evidence of common use in food prior to 1958 where
that evidence is based on food use outside the United States. I hope you will find
them useful.
I look forward to hearing from you.
Regards-Jeremiah Fasano
__________________________________________
Jeremiah Fasano, Ph.D.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
Phone: 301-436-1173
Fax: 301-436-2964
Email: jeremiah.fasano@fda.hhs.gov
Mailing Address:
HFS-255
5100 Paint Branch Parkway
College Park, MD 20740
This e-mail is intended for the exclusive use of the recipient(s) named above. It may
contain information that is protected, privileged, or confidential, and it should not be
disseminated, distributed, or copied to persons not authorized to receive such
information. If you are not the intended recipient, any dissemination, distribution or
copying is strictly prohibited. If you think you have received this e-mail message in error,
please e-mail the sender immediately at jeremiah.fasano@fda.hhs.gov.
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(i} Extention of loans beyond the
original repayment terms:
(ii) Deterioration in the borrower's
affairs sufficient to cause the lending
Institution to lo·ok to the sale of
collateral for repayment:
(iii) Loans to unprofitable or
undercapitalized business;
(iv) Special problems arising from
conditions of a given industry.
(b) Doubtful. (1) Loans classified
"Doubtful" would exhibit discernible
loss potential where some, but not
complete loss. seems very likely but
there is still sufficient uncertainty that
permits the asset to remain on the books
(at its full value). In addition. a Doubtful
loan could reflect the fact that the
primary source of repayment is gone
and doubt exists as to the quality of the
secondary source of repayment.
(2) Doubtful classification. would most
likely not be repeated at a subsequent
examination because there should be
enough time to resolve pending factors.
If pending events did not occur and
repayment was deferred awaiting new
developments, a Loss classification
normally would be warranted.
(3} Loss. A loan classified as "Loss" is
considered uncollectible and of such
little value that continuance as an asset
is not warranted. A loss classification
does not mean that a loan doesn't have
recovery or salvage value. but simply
that it is not practical or desirable to
defer writing off all (or a portion) of a
basically worthless asset, even though
partial recovery may be effected in the
future.
By the Federal Home Loan Bank Boord.
Jeff Sconyers,
Secretory.

(FR Doc. 85-15838 Filed 7-1-35; 8:45 ami
BlUING CODE e720-01•M

DEPARTMENT OF HEALTH AND
HUMAN SERVICES
Food and Drug Administration

21 CFR Part 170
lDocket No. 84N.0080)

Eligibility for Cla881flcatlon of Food
Substances as Generally Recognized
as Safe
AGENCY: Foo~ and Drug Administration.
ACTION: Proposed rule.

The Food and Drug
Administration (FDA) is proposing lo
amend its regulations to recognize that a
s ubstance that was used In food prior to
1958 can be shown to be generally
recognized as safe (GRAS) through
experience based on Its common use in
SUMMARY:

Vol. 50, No. 127
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food outside. as well as In, the United
States. FDA is proposing this
amendment in response to a recent court
decision that declared invalid an agency
regulation that had restricted the
experience that could provide the basis
for general recognition of safety to
experience in the United States. FDA Is
also proposing to delineate the showing
that must be made to establish that a
substance is GRAS on the basis of its
foreign use.
DATE: Written comments by Sej)tember
3.1985.

food" and "scientific procedures" (39 FR
34194, 34195; September 23, 1974). Only
the former term is relevant to the
present rulemaking.
The agency proposed to define
"common use in food" to mean "a
substantial history of consumption of a
substance by a significant number of
consumers in the United States." In the
preamble to that proposal, the agency
stated that it did not believe that use in
·a foreign country would support a GRAS
determination based upon experience
from common use. FDA explained that
reported use in foreign countries often
ADDRESS: Written comments to the
cannot be verified, and that the
Dockets Management Branch (HFAexperience based on such use cannot be
305), Food and Drug Administration, Rm. monitoricd or evaluated. The agency
~2. 5600 Fishers Lane, Rockville, MD
also stated that food consumption
20857.
patterns and differences between
cultures make it Impossible to assess
FOR FURTHER INFORMATION CONTACT:
whether a history of use abroad would
Gerad L. McCowan. Center for Food
Safety and Applied Nutrition (HFF-335), be comparable to a history of use in the
United States (39 FR 34195). The agency
Food and Drug Administration,
did not receive any comments on this
200 C St. SW.• Washington, DC 20204,
definition , and as a result, on December
202-472-5676.
7, 1976 (41 fR 53600), FDA adopted the
SUPPLEMENTARY INFORMATION:
definition without change. This defintion
I. Background
ultimately was codified at 21 CFR
The Federal Food. Drug. and Cosmetic 170.3(£).
Act {the act) states that a substance that
On September 15, 1983, however. the
may become a component or otherwise
United States Court of Appeals for the
affect the characteristics of a food is a
Ninth Circuit declared § 170.3(£) to be
"food additive" unless it is GRAS (21
invalid. Fmali Herb, Inc. v. Heckler, 715
U.S.C. 321(s)). Section 201(s) of the act
F.2d 1385 {9th Cir. 1983). The court ruled
also states that the term "food additive"
that by restricting "common use in food"
does not Include:
to mean use only in the United States,
(1) A pesticide chemical in or on a
FDA had imposed a restriction that did
raw agricultural commodity; or
not comport with either the literal terms
(2} A pesticide chemical to the extent
of the act or with the purpose of the
that it is intended for use or is used In
common use in food exception, as
the production, storage, or
articulated by the legislators (715 F.2d ot
transportation of any raw agricultural
1390}. Nevertheless, in striking down the
commodity: or
regulation the court stated:
(3) A color additive; or
Under section 20l(s), the important inquiry
(4) Any substance used In accordance
is whether a substance added to food is
with a sanction or approval granted
"generally recognized among experts
prior to the enactment of this paragraph
qualified by scientific training and experience
pursuant to this Act. the Poultry
to evaluate Its safety, as having been
Productslnspoction Act (21 U.S.C. 451
adequately shown • • • to be safe under the
and the following) or the Meat
conditions of Its Intended use." Experience
based on common use In food 881'\'8s only as
Inspection Act or March 4. 1907 (34 Stat.
a means of showing safety. If the foreign
1260}, as amended and extended (21
experience cited by the proponent does not
U.S.C. 71 and the following}: or
clearly demonstrate safety, because of doubts
(5) A new animal drug.
about cultural comparability or the adequacy
21 u.s.c. 321(s)(l)-(5).
of public health data, then the substance
According to the act, a substance is
must be deemed a food additive. As the
overriding purpqse of the Food, Drug. and
GRAS if it is generally recognized,
Cosmetic Act Ia to protect the public health,
among experts qualified by scientific
the burden of proof of safety to be borne by a
training and experience to evaluate its
proponent of an Ingredient is heavy ' • '. In
safety, as having been adequately
practice. evidence of foreign use of an
shown through scientific procedures, or
Ingredient, standing alone, may rarely or
in the case of a substance used in food
never be enough to establish safety. An .f'DA
prior to January 1, 1958, through either
regulation establishing a threshold of
scientific procedures or experience
evidence needed to constitute aufriclent proof
based on common use In food. to be safe of safety baaed on common use would be
under the conditions of its intended use.
entitiled to substantial judicial
deference. • • •
In 1974, FDA proposed to adopt
definitions for the terms "common use in 715 F.ZQ at 139~1391 (citations omitted).
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7. Information on reports of the
consequences of consuming. the
substance abusively.
8. Information on any health problems
associated with use of the ingredent in
the country where use of the ingredient
occurs.
FDA believes that these data
represent the minlmwn amount of
Information necessary to permit an
expert to determine (llwhether a
substance has been in common use, and
if so, {Z) whether the experience with
the ingredient in common use
establishes that use of the ingredient is
safe. These kinds of data are ordinarily
generally available for substances .
A. Availability and Verifiability of
having a history of common use in food
Information About the History of Use of
in the United States. Much of this
a Substance in Food
information is often totally lacking,
however, for substances used In food
For a substance to be GRAS on the
outside the United States. Nevertheless,
basis of a history of common use in
this information must be available to
food, there must be consensus among
support a claim that a substance is
the community of qualified experts that
GRAS on the basis of such use.
the use of the substance is safe. For such
a consensus to be possible, information
B. Adequacy of Information About the
C. Determination of Safety Based on
about the use of the substance must be
History and Circumstances of Use of a
Information About the History and
generally available. General availability Substance
·
Circumstances of Use of a Substance
is the result of docwnentation of the
For experts qualified by scientific
General recognition of safety requires
information, usually by publication.
training and experience to be able to
not only the general availability of
The importance that FDA attaches to
agree that a substance bas been shown
appropriate evidence on the substance
the availability of information about the
to be safe under the conditions of Its
but also general agreement on the
safety of a substance in establishing
intended use, they must be presented
interpretation of the evidence. FDA
that substance's GRAS status is
believes that this general agreement can
with evidence that is adequate to allow
evidenced by the fact that the agency
them ot make such a judgment about the occur only when similarly qualified
incorporated a requirement of general
Ingredient. For them to make a judgment experts share an understanding of the
availability Into Its current regulations
on the basis of evidence of experience
concept of safety.
(§ 170.30(c)).
based on common use in food, that
"Safety" Is a conclusion baaed on
In addition to being generally
evidence must include, although not
evidence, but it is also a subjective and
available, information on the history of
necessarily be limited to, the following:
relative term. Although evidence used in
use of s substance must be verifiable.
1. Data on the indentity of the
a safety decision is concrete and
To provide adequate evidence that a
substance and Information to show how includes such items as documentation of
substance has been widely used, FDA
the use and of the experience of using
believes that an independent source that the substance is distingushed from
the substance in food, the interpretation
similar substances.
confirms the history of the use of the
of the evidence reflects the training,
2. information on the production,
ingredient must be available.
experience, and cultural values of the
For substances with a history of use in storage, and handling of the substance
person making the decision. These
and on the consequences if the
food in the United States that pre-dates
factors affect the decisions about the
substance is not handled properly.
1953. there usually is information
importance or weight assigned to
3. Information on the use of the
available, much of it published, that
ingredient, such as ita technical effect in various reports on the substance,
docwnenta the use of the substance in
food, the amount added, and the foods
judgments about the probability and
food. Moreover, FDA usually can verify
seriousness of adverse effects resulting
quite readily the facts relating to the use to which it is added.
from exposure to the substance, and
4. Information on the cu.ltural context
of the ingredient. It can request that
determinations about whether there are
of the use of the substance, such as who
users of the substance supply use
enough data to support a decision.
eats the substance, how often, on which
information, or it can utilize ita network
occasions, with what other foods, or in
It is entirely possible for two groups of
of regional offices to obtain such
lieu of what other foods.
experts with similar training and
information.
5. Information on the dietary habits in
experience in the evaluation of the
It Ia more difficult to obtain
safety of a food substance but who live
Information about, and to verify, the use the country where use of the substance
in different cultures to disagree on a
of a substance outside the United States. occurs.
safety decision based upon experience
Published information on the substance
6. Information on the public hea.lth
practices ln the country where the use of through common use in food. Each group
may not be available in the United
would be biased by the values held by
States, or it may be written in a
the substance occurs. This includes
its own culture.
language other than English. Foreign
Information about the means, if any; by
Each society collectively decides to
which the country records any public
language articles would have to be
health problems associated with a food
accept certain risks associated with
translated, and the translations
authenticated. Distance and language
consuming a particular food because it
or food ingredient.

11. Proposed Regulations
In response to the Ninth Circuit's
decision, FDA has reevaluated its
concerns about basing a conclusion that
a substance that was in use before 1958
is safe solely on a history of common
use outside the United States. The
agency has attempted to determine
whether there are circwnstances in
which these concerns could be allayed
and thus in which a history of use
outside the United States could be relied
upon to establish the safety of such a
substance. The following summarizes
the agency's concerns and its tentative
conclusions about those concerns.

barriers also make it difficult for FDA to
locate sources outside the United States
that could provide information about the
substance and that could verify claims
about its use.
Therefore, FDA has tentatively
concluded that it is necessary to require
that a claim that a substance is GRAS
based on Its common use in food outside
the United States before 1958 be
docwnented and be verified by evidence
that corroborates the use of the
substance. Such a claim must also
demonstrate that the information that
supports the GRAS status of the
ingredient is generally available. FDA
would consider the information to be
"generally available" if it is widely
available in the country in which use
has occurred and readily available to
interested qualified experts in this
country. Finally, the information must
demonstrate that the substance has in
fact been used as a food ingredient and
not as a drug. tonic. or folk remedy.
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decides that the benefits from
consuming that food outweigh the risks.
Among the factors that influence a
society's selection of foods are the
abundance (or conversely, the scarcity)
of the food; religious taboos: the social
significance. such as social rank, of
consumption of a particular food;
Ignorance of nutritional principles; and
religious or social ritual (resulting in the
consumption of such foods as wine or
tea). Thua, for example. a society may
tolerate a food that has a known hazard
aaeociated with its consumption
because the society has no economically
feasible alternative.
Consequently, any decision made in
another country that an ingredient
whose use pre-dates 1958 {a safe based
upon experience through common use In
food must be reviewed by the
community of experts that historically
bas made safety assessments in this
country and whose viewa reDect the
values of this society. The need for
review by thia community of experts is
quite independent of the quantity or
quallty of data aupportlng the decision
or of the qualifications of the experts
who rendered the origioal decision. The
review needs to be performed to assure
that the .substance has been shown to be
safe, as that term is understood in this
country.
As a practical matter, general
recognition among the community of
experts ln the United Statea that a
substance Is safe Is not likely to be
achieved unless lnfo~atlon on that
substance is distributed widely ln the
United States and thuala generally
·
available to members of the community.
The opiniona of this diverse community
would have to be obtained and
examined to determine whether there is
in fact consensus on the safety of the
substance. Because information about
the use of a substance may be generally
available without being widely
circulated In this country end because of
the difficulties in demonstrating
consensus, the appropriate alternative
would be Cor the agency itself to judge
whether a substance has been shown to
be GRAS based upon Ita history of
common use In food outside the United
States. The experts at FDA are selected
from the communJty of experts who ere
qualified to evaluate the aafety of food
ingredients, and, therefore. the opinions
of FDA are representative of those held
by the larger community. Moreover,
FDA has been mak£n.g determinations
about the GRAS status of food
lngredjents since the passage of the
Food Additives Amendment in 1958.
In making determinations about the
GRAS statue of food ingredients, FDA

takes into account not only the
advanced state of scientific expertise
but also the high standard of living and
degree of public health that have been
attained in the United States. FDA has
eatablished a number of programs to
ensure that the safety of the American
food supply continues to meet these high
standards. Among these programs are
the petition procedures for GRAS
affirmation, the comprehensive review
of GRAS Ingredients, and the adoption
of safety criteria and guidelines for
toxlcolosJcal studies {''Toxicologloal
Principles for the Safety Assessment of
Direct Food Additives and Color
Additives Used in Food," 1982). Through
these actions, FDA has established a
standard of rigor that must be met In an
effort to demonstrate that a food or a
food ingredient Is safe. As a
consequence, any aubstance whose
safety has not been demonstrated by a
showing of appropriate rigor may be
considered by FDA not to have been
shown to be safe. The showing that FDA
Is proposing to require In l170.30{o)(2)
applies this standard of rigor to GRAS
claims that are based on coiJUllon use of
an Ingredient outside the United States
before 1958.
Moreover, FDA elao Is proposing to
stale In l170.30(c)(2) that a person who
claims that en ingredient in use before
1958 Is GRAS on the basis of Its common
use outside the United States should
petition the agency for concurrence in
the Ingredient's GRAS status. Although
persona normally are free to make their
own determination about whether a
substance Is GRAS, the agency believes
that there are two signfioant reasons
why they should refrain from maldng
such a determination for a substance
with a history of use exclusively or
primarily outside the United States until
they have obtained FDA's concurrence
that the ingredient is GMS:
First, because infol'lllation on the
history and circumstances of use of a
substance outside the United States is
usually not widely clrC1,1lated ln this
country. it cannot ordinarily be aBBumed
that the community of experts in the
United States generaUy recognizes that
the safety of that substance has been
established based upon Ita history of uae
abroad. Thus, it is necessary to obtain
mA's opinfon aa to whether general
recognition of the safety of a substance
exists among that community. If one
introduces such a substance into
Interstate commerce without obtaining
FDA's concurrence, one takes the risk
that the substance will be found not to
be GRAS and thus to be an Ulegal food
additive.

Second, also because of the lack of
circulation of information. FDA may not
have any knowledge about many
substances with a history of use outside
this country. Consequently, In the
absence of Information about a
substance, the agency may selze the
substance or food containing the
substance or detain these Items when
they are brought into the United States.
Although It may ultimately be shown
that the substance It GRAS, the seizure
or detention of the substance will delay
its use. Such a delay can be avoided if
interested persons petition the agency
before introductlng the substance into
interstate commerce.
ln accordance with tbla discussion
and the agency's tentative conclusions,
~A Is proposing to revise ita
procedural regulations to establish that
a substance ln use before 1958 may In
fact be eli{!ible for GRAS status based
upon its history and circumstances of
use In food outside of the United States.
The agenc;v is revising the defmilion of
"common use In food" In f 170.3(f) so
that It no longer stipulates that
consumption of the substance must have
occurred only in the United States. The
agency .Ia proposing to add a new
paragraph (c)(Z) to 1170.30 that
specifies the Information that is .required
to establish that a substance iJ GRAS
baaed upon a history of common use tn
food when that use baa occurred
exclusively or primarily outside of the
United Slates. Proposed l170.30{c)(Z)
requires verification of the history of
common use in food and sufficient
information about the use to detennine
the context In which the uae occurred
and to eatabUah that use of the
substance is safe within the meaning of
the act. The proposed regulation also
suggests that persons claimi'ng GRAS
status for an ingredient on the b1u1is of
its common use in food outside the
United States obtain FDA concurrence
that the substance ia GRAS.
FDA is also proposing to revise the
procedures for GRAS affirmation
petitions in 1170.35 to make clear that e
request for GRAS affirmation may be
baaed upon either eclentiflc procedures
or a hie tory of common use In food. The
regul8tion currently atipulatea that the
petition be based upon scientific
procedures. ,
The agency has determined under 21
CPR 25.24(bj{12) (April26. 1985; 50 fR
16636) that this action Ia of a type that
does not individually or cumulatively
have a significant effect on the human
environment. Therefore, neither an
environmental assessment nor an
environmental impact statement is
required.
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FDA. in accordance with the
Regulatory Flexibility Act. has
considered the effect that this proposal
would have on small entities including
small businesses. FDA certifies In
accordance with section 60S(b) of the
Regulatory Flexibility Act that no
significant economic impact on a
substantial number of small entities will
·derive from this action.
In accordance with Executive Order
12291, FDA has carefully analyzed the
economic effects of this proposal and
has determined that the final rule. if
promulgated, will not be a major rule as
defined by the Order.
The agency's findings of no major
economic impact and no significant
Impact on a substantial11umber of small
entities, and the evidence supporting
these findings, are contBif1ed in a
threshold assessment which may be
seen in the Dockets Management Branch
(address above).
List of Subjects In 21 CFR Part 170
Adminlstralive practice and
procedure. Definitions. Food additives,
Food additive safety.
Therefore. under the Federal Food,
Drug, and Cosmetic Act, it is proposed
that Part 170 be amended as follows:
PART 17o-FOOD ADDITIVES

1. The authority citation for 21 CFR
Part 170 is revised to read as follows:
Authority: Sect. 201(s). 40Z, 409. 701(a), sz
Stat. 104&-1047 as amended. lOSS. n Stat.
1764-1788 as amended (2'1 U.S.C. 321(~). 342,
348, 371 (a)); 21 CFR 5.11.

2. In § 170.3 by revising paragraph (f),
to read as follows:

I

Tuesday, July 2, 1985

Food, Drug, and Cosmetic Act. Common
use in food prior to January 1, 1985, that
occurred outside the United States shalt
be documented by published or other
information and shall be corroborated
by information from a second,
Independent source that confirms the
history and circumstances of use of the
substance. The information used to
document and to corroborate tho history
and circumstances of use of the
substance must be generally available;
that Is, it must be widely available in the
country in which the history of use has
occurred and readily available to
interested qualified experts in this
country. Persons claiming GRAS 'status
for a substance based on its common·
use in food outside of the United States
should obtain FDA concurrence that the
use of the substance GRAS.

is

4. In § 170.35 by revising the
!ntroductory text of paragraph (c)(l). to
read as follows:
§ 170.35 Affirmation of generally
recognized n safe {GRAS) atatva.

(c)(l) Persons seeking the affirmation
of GRAS status of substances as .
provided in § 170.30(e), except those
subject to the NAS/NRC GRAS list
survey {36 FR 20546), shall submit a
petition for GRAS affirma tion pursuant
to Part 10 of this chapter. Such petition
shall contain information to establish
that the GRAS criteria as set forth In
§ 170.30(b) or (c) have been met, in the
following form:

§ 170.3 Deflnltlona.

(f) "Common use in food" means a
substantial history of consumption of a
substance solely for food use by a
significant number of consumers.

. .

.

3. ln G170.30 by redesignating
paragraph (c) as paragraph (c)(1) and by
adding new paragraph (c)(2), to read as
follows:
§ 170.30 EllglbUity for ctaaaltlcatlon as

generaUy te<:oilnized .. ufe (GRAS).
(c) • • •

(2) A substance used In food prior to
January 1. 1958, may be generally
recognized as safe through experience
based on its common use In food when
that use occurred exclusively or
primarily outside of the United States If
the information about the experience
establishes that the use of the substance
is safe within the meaning of the Federal

Interested persona may. on or before
September 3. 1985. submit to the Dockets
Management Branch (address above)
written comments regarding this
proposal. Two copies of any comments
are to be submitted, except that
individuuls may submit one copy.
Comments are to be identified with the
docket number found In brackets ·in the
heading of this document. Received
comments may be seen in the office
above between 9 a.m. and 4 p.m ..
Monday through Friday.
Dated: May 8, 1985.
Frank E. Young.
Commis5ioner of Food and Dross.
Margaret M. Heckler,
Secretory ofHeollh ond Human Services.

IFR Doc. 8&-15787 Filed 7-1-85; 8:45 ami
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DEPARTMENT OF THE TREASURY
Internal Revenue Service

26CFR Part 1
ILR-31-~-85 I
Tax-Exempt Entity Leasing; Proposed
Rulemaklng
AGENCY: Internal Revenue Service.
Treasury.
ACTION: Notice of proposed rulemaking
by cross reference to temporary
regulations.

This document provides
proposed regulations regarding taxexempt entity leasing. Changes to the
applicable tax law were made by the
Tax Reform Act of 1984. In the Rules
and Regulations portion of this Federal
· Register, the Internal Revenue Service is
issuing temporary regulations relating to
tax-exempt entity leasing; the text of
those temporary regulations also serves
as the comment document for this notice
of proposed rulcmaklng..
OATES: Written comments and requests
for a public hearing must be delivered or
mailed by September 3, 1985. In general,
the regulations are proposed to apply to
leases involving tax exempt entities
entered into after May 23, 1983, and to
property P.laced in service by the
taxpayer after May 23, 1983. The
revisions to safe-harbor lease reporting
requirements are proposed to apply to
such lease agreements executed after
June 30. 1985.
ADDRESS: Please mail or deliver
comments to: Commissioner of Internal
Revenue, Attention: CC:LR:T (LR-31-85),
1111 Constltutuon Avenue, N.W.,
Washington, D.C. 20224.
SUMMARY:

FOR FUATKER INFORMATION CONTACT:

Robert Beatson of the Legislation and
Regulations Division, Office of Chief
Counsel, Internal Revenue Service, 1111
Constitution Avenue, N.W., Washington,
D.C. 20224 (Attention: CC:LR:T) {20256&-3590).

.

SUPPLEMENTARY INFORMATION!

Background
The temporary regulations in the
Rules and Regulations portion of this
issue of the Federal Register add new
§§ 1.48-12T. 1.168(f)(8)-1T, and 1.168(j)1T to Part 1 of Title 26 of the Code of
Federal Regulations. When § 1.48-12T is
promulgated as a final regulation, it
would be renumbered as § 1.48-12 of
Part 1 of Title 26 of the Code of Federa l
Regulations. When § 1.168(f)(8}-1T is
promulgated as a fina l regulation, it
would be renumbered as § 1.168(()(8)-1
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there is no slUsrp distinction between the upon U.S. experience. Specifically, the
· use of substance as a food and as a
comments asserted that: (a) Such
"folk remedy." It SU88ested that the
stringent restrictions a.r e not required by
defmltion should be: "Common use in
statute and exceed FDA authority: (b)
products that are not food additives
food means a substantial blstory of
concumption of a substance for food or
within the meaning of the act are
other use by a significant n umber of
exempt from Jlremarket approval; (c) the
consumers." Another comment agreed
requirement is not in agreement with the
with this view and stated that "since
act or with the ruling of the court in
FDA's concern is whether substances
Fmali Hert. Inc. v. Heckler, 715 F.2d 1385
(9th Cir. 1983}; and (d) FDA should are safe, all safety data from whatever
reconsider its reasons for justifying the
source should be examined."
The agency has reviewed these
need for conCWTence. .
comments and believes that the
FDA has considered thesj! comments
respondents misinterpreted the agency's and acknowledges that -persoruJ have the
right to make independent GRAS
intent in including the work "solely" in
the proposed definition or "common use
determinations on fbod substances.
in food.'' The agency d~es no\ intend to
Indeed. the preamble to the proposal
. stated that ''persoruJ ·normally are free to
exclude from GRAS ellgibiUty food
make their own determination about
substances that also have nonfood uses.
However, GRAS d'etenn.lnation based
whether a substance is -GRAS."
However, FDA is charged with .the
upon common use in food depends. by
responsibility of protecting interstate
definition, upon food use. The agency
commerce from adulterated foods.
used the worde "solely for food use" to
When a food substance is offered for
emphasize this important point
Sufficient data must exist that document import, FDA must judge whet.her that
substance is adulterated on the basis of
the safe use of the substance in food.
the information known about it. If, in
Data on the use of a substance as a
advance of offering the substance for
drug. for example. cannot substitute for
import. the importer has petitioned FDA
data on rood use.
However, the agency recognizes that
and obtained agency COnCWTence that
inclusion of the word "solely" in
the substance is GRAS, the substance
§ 170.3(f) may cause confusion.
will enter the United States with little or
Therefore. the agency has removed that
no problem.
word from § 170.3(f).
On the other 'hand. if the importer has
The agency still considers it necessary failed to seek FDA concurrence that the
to emphasize the concept that eligibility
use of the substance is GRAS, and if the
substance has no history of use in the
for GRAS status through experience
based on common use in food prior to
United States, the agency cannot simply
January 1, 1958. must be based solely on
assume-that the substance is GRAS.
use of the substance in food .
Therefore, it has little choice but to find
Consequently, the agency has included
that the substance appears to be
language to this effect in new
adulterated. Under section BOt(a) of the
§ 170.30{c)(1). Because this revision
act (21 U.S.C. 381(a)), FDA is authorized
merely clarifies the agency's intent
to detain articles that appear to be
expressed in the proposal, further
adulterated and to refuse admission to
opportunity for co'mment is not
those articles.
A person whose product has been
necessary.
2. One comment requested
detained has a right to request a hearing
modifications in the safety standards for to review the initial detennination that
food and food ;ngredlents.
the substance appears to be adulterated.
The agency advises that this issue is
and FDA will listen to relevant evidence
outside the scope of this rulemaking.
presented at such a bearing. While the
The agency further advises that it has no agency will consider the evidence on
authority to modify the safety standards
this question at the hearing,
that are prescribed by the act. ·
determinatioruJ on GRAS status aTe not
3. Six comments objected to the last
usually the lyJle of simple and
sentence of proposed ll70.30(c)(2},
straightforward decisions that are
which reads: "Penons claiming GRAS
appropriately made in the context of a
status for a substance based on its
detention hearing. Therefore. it seems
common use in food outside of the
likely that such hearings will rarely
United States should obtain FDA
result in a finding that a substance is
concurrence that the use of the
GRAS.
substance ia GRAS." Five comments
Furthermore. detention bearings ar~
asserted that the requirement for FDA
high pressure situations in which a
concurrence imposes more stringent
decision must be made as quickly·as
possible because the goods are eHber
requirements upon foods that are G~S
based upon foreign experience than
waiting on the docks or being held under
upon those claimed to be GRAS based
bond. Thus, detention hearings are ill·

I Rules and ··R~gwations

16545

suited to consideration of whether the
use of a food ingredient is GRAS based
on its history of use outside the United ·
States.
Evidence on the effects of the use of a
substance usua!Jy must be evaluated by
FDA scientists trained in such
disciplines as toxicology, chemistry, and
epidemiology before the agency can
make a determination as to whether the
history of use of the substance provides ·
an assurance of safety. Thus, except in
rare cases in which the evidence of pre1958 use of a .substance provides
overwhelming evidence of its safety
(e.g., when there was specific approval
granted for its :use before 1958 by a
fo""ign government), questions about
whether use of the substance !s GRAS
are likely to remain IUlresolved at the
detention hearing. If such questions
persist. the hearing officer will likely
arfirm the finding ~at the substance
appears to be an unapproved, and
therefore unsafe, food additive.
For these reasons, prudence suggests
that an importer who has made an
independent detennination that a
substance is GRAS on the basis of its
history of use outside the United Statesf
seek FDA concurrence in that judgment,
by means of a GRAS afflCIIlation
petition. before seeking to bring the
product into this country. The last
sentence in § 170.30(c)(2) incorporates
this suggestion i]lto FDA's regulations. It
does not require that such concurrence
be obtained, establish a premarket
approval requirement, or establish more
stringent requirements for foods that
allegedly are GRAS based on foreign
experience than for those that allegedly
are GRAS based on experience in the
United States. It merely reflects the fact
that. to protect the safety of the food
supply. section SOl(a) of the act requires
that FDA deny -entry into this country to
foods that even appear to be .
adulterated. and that it is to the
advantage of the importer to have
questions about possible adulte.ration
resolved before the food is offered for
entry.
·
Finally, the last sente11ce in
§ 17().3()(c)(2} is ~y consistent with
Fmali Herb, Inc. v. HecJcler. That
decision slates that FDA cannot refuse
to consider evidence of safety based on
use o f a substance outside the United
States before 1958. The last sentence in
§ 170.30(c)(2) does not purport to do so.
The agency Is fully prepared to consider
such evidence. The sentence in question
makes clear, however, that the agency
prefers to be given such evidence before
a product is offered for import and in a
context other than a detention hearing.
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seen in the Dockets Management Branch
For the foregoing reasons, FDA has
The agency emphasizes that it
not made any changes in the last
regulates substances \!Bed outside of the (HFA-305), Food and Drug
sentence in § 170.30(c)(2) in response to
Administration, Rm. 4-6~. 5600 Fishers
United States after 1958 in the same
the comments.
manner as those used in the· United
Lane, Rqckville. MD 20857...
4. One comment contended that FDA
States after 1958:The act allows
V. Paperwork Reduction Requirements
should not deny an exemption from
substances that were used in food prior
premarket approval simply because
to January 1, 1958. to be GRAS either
Section 170.35(c)(iTof this final rule
information supporting the safety of a
through experjence based on common
cdntain information collection
substance is not readily available In this use in food or thr0 ugh scientific
requireme!ltS that were submitted for
country.-and that FDA's ability to obtain prpcedures (21 U.S.C. 32l(s) and 21 CFR
review and approval to the Director of
data is no reflection upon the validity of 170.30(a)). All substances first used in
the Office-of Management anQ Budget
data.
food after this date can be GRAS only
(OMB), as required by section 3507 of
Given Its long history of regulating the on the basis of scientific procedures (21
the Paperwork Reduction Act of 1980.
food supply in the United States, FDA
CFR 170.30(b)).
·
The requirements were approved and
generally has some information relating
8. Two comments recommended that
assigned OMB control number 091oto the safety !)f substances used in food
the GRAS provisions on animal food
0132. ·
In the United States. The same is not
substances also be tevlsed to be
necessarily true for substances used in
consistent with the Fmali court.decision. List of Subjects i.n 21 CFR Part 170
The agency agrees that the court
foreign countries. FDA's ability to ol;>tain
· Administrative practice and
decision affects the GRAS provisions on procedure, Food additives.
comparable information on the use of
substances In foreign countries may be
animal food substances and has decided
Therefore, under the Federal Food,
to initiate a rulemaking for the GRAS
no reflection on the validity of the
Drug, and Cosmetic Act and under
information, but lt does affect the
provisions on animal food substances. A authority delegated to the Commissioner.
agency's abillty, and the ability of
notice of proposed rulemaking will be
of Food and Drugs, Part 170 is amended
qualified, experts In this country, to
· published in a future issue of the Federal as follows:
Register.
assess the safety of the food substance.
5. One comment noted that in deciding
PART 17o-FOOD ADDITIVES
whether to allow imports into the United Ill. Environmental Impact
1. The authority citation for 21 CFR
The agency has previously considered
States the agency Is not entitled to
Part 170 is revised to read as follows:
the environmental effects of this rule as
create legal requirements (i.e., the
announced in the proposed rule (July 2,
-:imports are on an FDA approved
Authority: Sees. 20J(s), 402, 409. 701(a) (Zl
substances list) because It ls convenient 1985;·50 FR 27294 at 27296). No new
U.S.C. 321(s), 342. 346, 371(a)); Zl CFR 5.10.
information or comments have been
to have a list of approved substances.
2. Section 170.3 is amended by
It is to the advantage of an importer to received that woqld affect the agency's
revising paragraph (f) to read as follows:
have the substances of Its product on an previous determination that there is no
FDA-approved list. which would occur if significant impact on the human
§ 170.3 O.flnltlona.
environment and that an environmental
FDA concurred in the GRAS
impact
statement
Is
not
required.
determination.·This Listing would
(f) "Common use in food" means a
eliminate delays and uncertainties
IV. Economic Impact
substantial history of consumption of a
regarding the food product's entry Into
substance for food use by a significant
In accordance with Executive Order
the United States. However. FDA has
number of consumers.
12291
and
the
Regulatory
Flexibility
Act,
not created any legal requirements to
the agency previously considered the
this effect.
potential economic effects of this rule
3. Section 170.30 is amended by
6. Three comments stated that a
redesignating paragraph (c) as
requirement for FDA concurrence would including its potential effect on small
entities, including small businesses. In
paragraph (c)(1). by revising the second
have a catastrophic economic impact
sentence in paragraph (c)(l), and by
accordance with Executive Order 12291
upon importers.
and section 605(b) of the Regulatory
adding a new paragraph (c)(2) to read as
The agency does not agree with the
Flexibility Act, the agency. has
follows:
assertion that a requirement for FDA
determined that this rule would not be a
concurrence in a foreign determination
§ 170.30 Eligibility tor classification aa
major rule, and that no significant
of GRAS would have a catastrophic
impact on a substantial number of small generally recognized as aate (GRASt.
economic impact upon Importers. This
•
entitles would derive from this action.
rule serves to open U.S. markets to
·
(c)(1)
•
•
•
General
recognition of
As
previously
mentioned,
the
agency
products not previously sold in this
safety through experience based on
received three comments that claimed
country. Any expense associated with
common use in food prior to January 1.
that this rule would have adverse
the submission of a petition seeking
1958, shall be based solely on food use
economic effects on businesses.
FDA qoncurrence should be minimal
of the substance prior to January 1. 1958,
because an individual or firm making an However. the agency did not re~eive
and shall ordinarily be based upon
any new Information upon which to
independent GRAS determination
generally available data and
base a reconsideration of its previous
should a.l ready have the information
information. • • •
,
determination.
needed to support a general
(2) A substance used in food prior to
· The agency's findings of no major
recongnltion of safety.
.
January 1. 1958. may be generally
Due to these considerations, the
economic impact and no significant
agency bas not modified Its regulation in impact on a substantial number of small recogniz~d as safe through experience
based on its common use in food when
entities, and the evidence supporting
response to these comments.
that use occurred exclusively or
these finrling11, are contained in a
7. One comment was concerned that
threshold assessment that was prepared primarily outside of the United Stales if
FDA might exclude data on foreign
the information about the experience
in conjunction with the notice of
usage after January 1, 1958, in making
establishes that the use of the substance
proposed rulemaking and which may be
GRAS determinations.
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is safe within the meaning ofthe act (see
I 170.3(i)). Common use in food prior to
january 1, 1958, that occ.urred outside of
the United States shall be documented
by published or other infonnatlon and
shall be corroborated by infonnatlon
from a second, Independent source that
confirms the history ana circumstances
of use of the substance. The lnfonnation
used to document and to. corroborate the
history and circumstances of use of the
substance must be generally available;
that is, it must be widely available In the
country In which the history of use has
occurred and readily available to
interested qualified experts in this
country. Persons claiming GRAS status
for a substance based on its common
use in food outside. of the United States
should obtain FDA concilrrence that the
use of the substance is GRAS.

•

4 . Section 170.35 is amended by

revising the Introductory text of
paragraph (c)(l). and by adding a
parenthetical phrase at the end of the
section to read as follows:
§ 170.35 Affii'IMtlon of generalty
recogntzed aa aafe (GRAS) atatus.

•

(c)(t) Persons seeking the affinnation
of GRAS status of substances as
provided In l170.30(e), except those
subject to the NAS/NRC GRAS list·
survey (36 FR 20546; October 23. 1971),
shall submit a petition for GRAS
affinnation pursuant to Part 10 of this
chaplet. Such petition shall contain ·
infonnation to establish that the GRA.S
criteria as set forth in 1170.30 (b) or (c)
. have been mel. In the following fonn:

.

(Collection of information requirements were
approved by the Office of Management and
Budset (OMB) and assigned·OMB control
number 091o-ot3Z.)
Dated: May 4. 1988.
John M. Taylor,
A:tsoclattJ Commissioner for Rt~gulatory ·
Affairs.
[FR Doc. 8&-10314 Filed ~: 8:45am)
INWNG COOl "to-01. .

DEPARTMENT OF TRANSPORTA TION

Coast G1,1ard
33 CFR Per1 117
(CGD5-17-o63)

Drawbridge Operation Regulations;
Pocomoke River, MD
AOENCY:

Coaat Guard, DOT. .
rule.

ACT10N: Final

90.·. k Tue11day: M{iY 10, 1988 l Rule.s: ~nd..R~glll.ations

' '16547

the bridge manned during March. but
that Conrail.had agreed to leave the
railroad bridge manned through the
month of October. DWTC. therefore.
requested that the proposal be changed
to require the bridge to open on signal
during a seven month period (April1
through October 31), rather than the six
month period published in the notice of
proposed rulemaking (Aprill through
September 30).
· A member of the Fifth Coast Guard 1
District bridge staff then contacted both
Conrail and the Maryland State
Highway Administration to obtain their
FOR FURTHER INFORMAnON CONTAcT.
views on the subject. Conrail stated that
Ann B. Deaton. Bridge Administrator,
(804) 398-6222. .
they had no objections to manning the
bridges during the month of October. but
SUPPUMENTAAY INFORMAn ON: On
they insisted that there was Insufficient
August 16. 1987, the Coast Guard issued
traffic to keep the bridge manned during .
a notice of proposed rulemaklng
the month of March. They requested tha t
concerning this amendment. which was
they be permitted to only open the draw
published in the Federal Register on
!>n five hours notice during March.
September 4, 1987[52 FR 34686).
Interested persons were given until
On March 18, 1988. the. Maryland
October 29, 1987, to submit comments on Department of Transporta'tion stated
the proposed ·rule.
that they had no objections to the
· The Commander. Fifth Coast Guard
changes proposed by the City for the
District also published the proposal as a
Route 675 bridge at mile 15.6. No
Public Notice on November 9, 1987,
comments were received In response to
which gave ihterested persons until
the notice of proposed rulemaking
December 18, 198~. to submit comments.
published in the Federal Register. Only
two comments were received as a result
Drafting Information
of the public notice. One, from a private
The drafters of these regulations are
citizen, favored the proposed
Linda L. Gilliam, Project Officer,·and .
regulations. The other. from the U.S.
CDR Robert J. Reining. Project Attorney. Environmental Protection Agency,
Philadelphia, Pennsylvania, stated they
Di.scll88ioo of ~ule and Commenlll
had no comments regarding the
The notice of proposed rulemaking
proposed regulation.
· ·
would have required vessels to give five
Based
on
the
discussions
with
hours advance notice for openings
Conrail, DWI'C. and the Maryland State
between October 1 to March 31 for
Highway Administration, we have
openings of the railroad swing bridge at
detennined that there Is a need to
mUe 15.2 and the Route 675 drawbridge
m'aintaln the unrestricted openings of
at mile 15.6 across the Pocomoke River.
the draws from April1 through October
The proposal was intended to eliminate
31, in order to provide for the reasonable
the need to have individuals constantly
needs of navigation. Th~refore, thE; rule
available to open the draws during a
time of year when few vessels transit . that was originally proposed has been
amended to extend the op!!n period from
the river. After the notice of proposed
September 30 to Oct~ber Sl.
rulemaking was issued. a letter was .
Good cause exists to Issue this final
received from the Mayor of Pocomoke
rule Y(ithout an' additional notice of
City. dated August 31, 1987. The mayor
proposed rulemaking, since all the
requested that the proposal be changed
affected interests have bee_n afforded an
to require the Conrail bridge to open on
signal from March 1 through October 31. opportunity to comment on the proposed
change and have made their positions
The mayor also stated a general
preference for having the bridge open on known to the Coast Guard. Publication
of an additional notice of proposed
signal throughout the year.
rulemaking or other public· procedures
In addition, in September, 1987, a
are unnecessary.
member of the Fifth Coast Guard
District bridge staff was contacted by
Economic Asses~ment and Certification
the DELMARVA Water Transport
Committee (DWI'C), who stated that
These regulations are considered to
they had discussed the issue or mallJ'!ing be non-major under Exl!cutive Order
12291 on Federal Regulation and
the bridge during Marcti and October
with Conrail. They reported that Conrail nonsignificant under Department of
Transportation regulatory policies and
did not believe it was feasibfe to keep

At the requests of tlie
Maryland Department of Transportation
and Conrail, the Coast Guard is
changing the regulations governing the
operation of the Route 675 highway
drawbridge across the Pocomoke River.
mile 15.6, and adding new regulations
for the railroad swing bridge across the
Pocomoke River, mile 15.2, at Pocomoke
City, Maryland. This action will require
five hours advance notice for bridge ·
openings from November 1 to March 31.
Eff'EC'TlV£ DATE: These regulations
become effective on June 9, 1988.
SUMMARY:
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Recovery would be considered against equity
and good conec:lence.
4. In Part 416. Subpart E. a new
§ 416.556 is added to read as follows:
§416.558 Waiver of ed)uetment or
Nc:.Overy-co.Jntable reaources In ellCell
of 1M Nmfta P'"CI'IMd In § 411.1205 by SSO
M .....

(a) If any overpayment with respect to
an individual (or an Individual and his ·
or her spouse If any} Ia attributable
solely to the ownersh ip or possession by
the individual (and spouse If any) of
countable resource• having a value
which exceeds the applicable dollar
figure specified In § 416.1205 by an
amount of $50.00 or lees. Including those
resources deemed to an Individual in
accordance with I 416.1202, such
Individual (and spouse if any) shall be
deemed to have been without fault in
connection with the overpayment. and
waiver of adjustment or recovery will be
made, unless the failure to report the
value of the exceas resources correctly
and in a timely manner was willful and
knowing.
(b) Failure to report the excess
resources correctly and in a timely
manner will be considered to be willful
and knowing and the individual will be
found to be at fault when the evidence
clearly 1hows the Individual (and
spouse if any} was fully aware of the
requirements or the Jaw and of the
excess resources and chose to conceal
these resources. When an individual
incurred a similar overpayment in the ·
past and received an explanation and
instructions at the time of the previous
overpayment, we will generally find the
individual to be at fault. However. in
determining whether the individual Is at
fault, we will consider all aspects of. the
current and prior overpayment
situations, and where we determine the
individual is not at fault, we will waive ·
adjustment or recovery of the
subsequent overpayment.
IFR Doc. 8&-10353 Filed ~!HI&: 8:45 am)
IIWIIG

coot 4110-11-111

Food and Dtug Admlnlat,.tfon

21 CFR Pert 170

(Dodcet No. 14N--OOIOJ
Eligibility for ClaulflcaUon of Food
SUbsblnces •• Generelty Recognized

IIS.fe
AGeNCY:

Food and Drug Administra tion.

ACTION: Final rule.
SUMMARY: The

Food and Drug
Admln!atratioh (FDA) is amending Its
regulations to recognize that a substance

I

Tuesday, May 10, 1988

I Rule~

and Regulations

that was used in food prior to 1958 can
regulation that bad restricted the
be shown to be generally recognized as
experience that could provide the basis
safe (GRAS) through experience based
for a general recognition of safety to
on its common use in food outside, as
experience in the United States.
well as in. the United States. This action
In § 170.3(1), the agency had defi.ned
responds to a court decision that
"common use in food" to mean "a
declared invalid an agency regulation
substantial history of consumption of a .
that had re·strlcted the experience that
substance by a significant number of
could provide the basis for general
consumers in the United States." On
recognition of safety to experience in
September 15, 1983. however. the United
the United States. This action also
States Court of Appeals for the Ninth
delineates the proof needed to establish
Circuli declared § 170.3(1} to be invalid.
that a substance is GRAS on the basis of Fmoli Herb. Inc. v. Heckler, 715 F.Zrl
its foreign use.
.1385 (9th Clr. 1983). The court ruled that
DATE: Effective June 9, 1988.
by restricting "common use in food" to
mean use only In the United Stales, FDA
f'OR f'URTHER INFORMATION CONTACT:
had imposed a restriction that did not
Lawrence J. Lin, Center for Food Safety
comport with either the literal terms of
and Applied Nutrition (HFF-334), Food
the act or with the purpose of the
and Drug Administration, 200 C St. SW.,
Washington, DC 20204, 20z..426-8950.
common use in food exception, as
articulated by the legislators (715 F.Zd at
SUPPLEMENTARV INFORMATION:
1390).
I. Background
The agency Initially provided 60 days
In the Fede~al Register of July 2. 1985
for interested persons to submit written
(50 FR 27294), FDA published a proposal comments on the proposal, but in
response to a request from a trade
to revise its procedural regulations to
establish that a substance in use before
association, the agency extended the
1958 may be eligible for GRAS status
period for comment on the proposal for
based upon its history of use In food
_ an additional 60 days to November 4, .
outside of the United Stales. The agency 1985 (50 FR 35571; September 3, 1985).
proposed to revise the definitions of
The agency received 16 comments in
"common use in food" In §170.3(1)) (21
response to the proposed regulation.
CFR 170.3[1)) so that it would no longer
Three comments urged FDA to
stipulate that the history of consumption promulgate the regulation without
of the substance must have occurred
modification. Two comments noted that
the date "January 1, 1985," that
only in the United Stales. The agency
appeared in the second colum of the
aJso proposed to add a new paragraph
Federal Register of July 2, 1985 (50 FR
(c)(2) to§ 170.30 that specifies the
information that would be required to
27297} of the proposed rule should be
changed to "January 1, 1958." The
establish that a substance is GRAS
agency has already corrected this error
based upon a history of common use In
food when'that use has occurred outside In the Federal Register of July 18, 1985
of the United States. Proposed
·
(50 FR 29235}. The remaining comments
I 170.30(c)(2} would require verification
raised the Issues that are discussed
of the history of common use In food
below.
and sufficient information about the use
II. Response to Comments
to determine the context In which the
1. Seven comments objected to the
use occurred and to establish that use of
the substance is safe within the meaning word "solely" in the proposed wording
of the Federal Food, Drug, and Cosmetic of§ 170.3(1), which read: "Common use
In food means a substantial history of
Act (the Act). The proposed regulation
also suggested that persons claiming
consumption of a substance solely for
food use by a significant number of
GRAS status for a substance on the
consumers." These comments stated
basis of its common use in food outside
that the word "aolely" in the definition
the United States obtain FDA
concurrence that the substance is
could be Interpreted as not allowing
GRAS status for food substances that
GRAS.
FDA also proposed to revise the
have uses in addition to food uses. One
comment stated that FDA Is imposing a
procedures for GRAS affirmation
petitions in I 170.35 to make clear that a
limitation that is not relevant. The
request for GRAS affirmation may be
comment stated that the only rationale
based upon either scientific procedures
FDA provided for ibis limitation is the
statement in the preamble that "the ·
or a history of common use in food. The
information must demonstrate that the
regulation currently stipulates that the
petition be based upon scientific
substance has In fact been used as a
procedures.
food ingredient and not as a drug. tonic.
The proposal responded to a court
or folk remedy." Another comment
decision that declared invalid an agency added that in many parts of the world
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION
MEMORANDUM OF TELECONFERENCE
DATE: November 19, 2009
TIME: 1:20 PM
PHONE NUMBER: 541-678-5522
PARTICIPANTS:
FDA
Jeremiah Fasano

HFS-255

External
Robert McQuate

GRAS Associates, LLC

SUBJECT: Status of GRN 295 (Emblica officina/is extract)

I contacted Robert McQuate by phone to discuss the status of GRN 295. Dr. McQuate is
the agent for Natreon , Inc. (Natreon), the notifier. In a brief phone call on November 16,
2009, we had agreed to discuss FDA's issues with GRN 295 in more detail.
I noted that GRAS notices involving common use in food were very rare in the history of
the GRAS program, and that consequently notifiers could not readily look to prior
examples of successful GRAS notices of this type. I explained that in our view a GRAS
determination based on common use in food needed to observe two "bright lines." The
first is that the determination should not rely on any scientific evidence in order to
establish its safety. The second is that the evidence of common use should concern food
use only. As stated in the Code of Federal Regulations (CFR), "General recognition of
safety through experience based on common use in food prior to January 1, 1958, shall be
based solely on food use ofthe substance ... " (21 CFR 170.30(c)(l)). I mentioned that
two Federal Register (FR) notices issued by FDA in 1986 and 1988 provided useful
discussion of the considerations involved in making a GRAS determination based on
common use in food prior to 1958, particularly use outside the United States (50 FR
27294 and 53 FR 16544).
Although Natreon's GRAS notice states that its GRAS determination is based on
common use in food prior to 1958, the notice included numerous references to medicinal
uses and also included supplementary toxicology studies. Thus, the GRAS notice violated
both sets of conditions. I explained that our recommendation that Natreon consider
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From:
To:
Subject:
Date:

Fasano, Jeremiah
"mcquate@gras-associates.com";
Confidential information in GRN 295?
Tuesday, December 08, 2009 11:46:05 AM

Dr. McQuateI wanted to confirm my assumption that Natreon does not consider any of the
unpublished scientific data in the appendices to GRN 295 confidential. Please let
me know if at your convenience if that is not the case.
On a tangential matter, I expect to mail out the official acknowledgement of
withdrawal of GRN 295 tomorrow. Please let me know if you do not receive it in a
reasonable amount of time.
Regards-Jeremiah Fasano
__________________________________________
Jeremiah Fasano, Ph.D.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
Phone: 301-436-1173
Fax: 301-436-2964
Email: jeremiah.fasano@fda.hhs.gov
Mailing Address:
HFS-255
5100 Paint Branch Parkway
College Park, MD 20740
This e-mail is intended for the exclusive use of the recipient(s) named above. It may
contain information that is protected, privileged, or confidential, and it should not be
disseminated, distributed, or copied to persons not authorized to receive such
information. If you are not the intended recipient, any dissemination, distribution or
copying is strictly prohibited. If you think you have received this e-mail message in error,
please e-mail the sender immediately at jeremiah.fasano@fda.hhs.gov.
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From:
To:
cc:
Subject:
Date:
Attachments:

Bob McQuate
Mcmahon, Carrie; Fasano, Jeremiah;
"Sanni Raju";
GRN 322 - Cease FDA Review
Wednesday, June 16, 2010 1:45:52 PM
FDA Withdraw Ltr 06 16 10.doc

Dear Dr. McMahon,
Based on your very helpful dialogue of yesterday, I offer the attached letter on behalf
of Natreon, Inc. that requests that you cease your evaluation of GRN 322.
Thank you.
Robert S. McQuate, Ph.D.
CEO & Co-Founder
GRAS Associates, LLC
20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522
mcquate@gras-associates.com
www.gras-associates.com
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20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522
mcquate@gras-associates.com

June 16, 2010
Dr. Jeremiah Fasano
Food and Drug Administration
Center for Food Safety & Applied Nutrition
Office of Food Additive Safety
Division of Biotechnology and GRAS Notice Review (HFS-255)
5100 Paint Branch Parkway
College Park, MD 20740-3835
Re: GRAS Notification 322 --- Emblica officinalis
Dear Dr. Fasano:
On behalf of Natreon, Inc., we request that you cease the evaluation of the above-referenced GRAS notice addressing the
safety of the aqueous extract of Emblica officinalis.
We may elect to resubmit a modified notification at a future date.
Thank you.
Sincerely,

Robert S. McQuate, Ph.D.
CEO & Co-Founder
GRAS Associates, LLC
20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522
mcquate@gras-associates.com
www.gras-associates.com
HU

U
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Public Health Service
Food and Drug Administration
College Park. MD 20740

April 12, 2010
RobertS. McQuate, Ph.D.
GRAS Associates, LLC
20482 Jacklight Lane
Bend, Oregon
97702-3074
Re: GRAS Notice No. GRN 000322

Dear Dr. McQuate

The Food and Drug Administration (FDA) has received the notice, dated February I, 2010, that you
submitted on behalf ofNatreon, lnc. in accordance with the agency's proposed regu lation, proposed 21
CFR 170.36 (62 FR 18938 ~ April 17, 1997: Substances Generally Recognized as Safe (GRAS)). FDA
received this notice on February 5, 20 I o. fi led it on February 18, 2010, and designated it as GRN No.
000322.
The subject of the notice is aqueous extract of Emblica officina/is. (E. officina/is extract) The no Lice
informs FDA of the view ofNatreon, Inc. that E. officina/is extract is GRAS, through common use in
food, for use as an ingredient in nonalcoholic beverages and processed fruits and fruit juices at levels
ranging from I 00 to ISO mi lligrams per serving.
Jn accordance w ith proposed 21 CFR 170.36(f), a copy of the information in this notice thal con forms to
the information described in the proposed GRAS exemption claim (proposed 21 CFR 170.36( c)( I)) is
available for public review and copying via the FDA home page at http://www.fda.gov. To view or
obtain an electronic copy of this information, follow the hyper! inks from the "Food" topic to the ''Food
Ingredients and Packaging" section to the ·'Generally Recognized as Safe (GRAS)" page where the
GRAS Inventory is listed. lfyou have any questions aboutthe notice, contact me at
jeremiah.fasano@fda.hhs.gov.

Sincerely

your%:;:i••'•ll42•====;;;;:~

Jeremiah Fasano
Division of Biotechnology and
GRAS Notice Review
Center fo r Food Safety
and Appl ied Nutrition
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

April 12,2010
RobertS. McQuate, Ph .D.
GRAS Associates, LLC
20482 Jacklight Lane
Bend, Oregon
97702-3074
Re: GRAS Notice No. GRN 000322

Dear Dr. McQuate
The Food and Drug Administration (FDA) has received the notice, dated February 1, 20 I 0, that
you submitted on behalf ofNatreon, Inc. in accordance with the agency's proposed regulation,
proposed 21 CFR 170.36 (62 FR 18938; April 17, 1997; Substances Generally Recognized as
Safe (GRAS)). FDA received this notice on February 5, 2010, filed it on February 18, 2010, and
designated it as GRN No. 000322.
The subject of the notice is aqueous extract of Emblica officina/is. (E. officina/is extract) The
notice informs FDA of the view ofNatreon, Inc. that E. officina/is extract is GRAS, through
common use in food , for use as an ingredient in nonalcoholic beverages and processed fruits and
fruit juices at levels ranging from I 00 to 150 milligrams per serving.
In accordance with proposed 21 CFR 170.36(f), a copy of the information in this notice that
conforms to the information described in the proposed GRAS exemption claim (proposed 21 CFR
170.36(c)( I)) is available for public review and copying via the FDA home page at
http://www.fda.gov. To view or obtain an electronic copy of this information, follow the
hyperlinks from the "Food" topic to the "Food Ingredients and Packaging" section to the
"Generally Recognized as Safe (GRAS)" page where the GRAS Inventory is listed. If you have
any questions about the notice, contact me atjeremiah.fasano@fda.hhs.gov.

Sincerely yours,

Jeremiah Fasano
Division of Biotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition

r : cc'"<-.L<""""'"
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION
MEMORANDUM OF TELECONFERENCE
DATE: May 27,2010
TIME: 12 PM
NUMBER: 541-678-5522
PARTICIPANTS:
FDA
Jeremiah Fasano

HFS-255

External
Robert McQuate

GRAS Associates, LLC

SUBJECT: GRN 322 - Common Use Issues
I called Dr. McQuate at his request to discuss comments I had relayed from the review team on
th
May 26 via email. The review team had concluded that questions remained about the correlation
between the identity and use of the subject ofGRN 322 and related substances in common use
prior to 1958.
Dr. McQuate expressed his disappointment that the changes Natreon had made in response to
FDA's comments on an earlier version of their GRAS determination (GRN 295) were not
sufficient to answer all our questions. I acknowledged that GRN 322 was a significantly
improved submission. I explained the review team's view that the information in the revised
notice ultimately did not match the intended substance use provided by Natreon. I noted that the
standard for common use in food was challenging in part because many kinds of supporting
evidence ordinarily used in a scientific procedures GRAS determination were not available.
Dr. McQuate stated that he would brief Natreon on our discussion. He noted that he w8;s aware of
an independent GRAS determination for Emblica officinalis aqueous extract at twice the
exposure proposed by Natreon. He also noted that he was unsure whether Natreon would choose
to re-engage with FDA on the basis of scientific procedures.
Jeremiah Fasano
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Memorandum of Telephone Conversation
Date:

June 15,2010

Between:
and

Carrie McMahon, Ph.D.

HFS-255

Robert McQuate, Ph.D.

GRAS Associates, LLC on behalf of
Natreon Inc. (Tel: 541-678-5522)

Subject: aqueous extract of Emb/ica officina/is
Dr. Robert McQuate called to discuss Natreon Inc. 's notice for the use of aqueous extract of
Emb/ica officina/is, dated February 1,2010, and designated GRAS Notice No. GRN 000322 by
FDA. Dr. McQuate called in response to an email from Dr. Jeremiah Fasano of FDA, dated May
26,2010, which provided details of FDA's review ofGRN 322.
Dr. McQuate described the bases for the two GRAS notices that he had submitted on behalf of
Natreon, Inc. (i.e., GRN 000295 and GRN 000322). He and Dr. McMahon discussed the
distinction between the information used to support a GRAS determination based on the common
use of a specific "article of commerce" in food pre-1958 in comparison to the information used to
support a GRAS determination based on scientific procedures, particularly in relation to
ingredients derived from foods with a long history of consumption.
Dr. McMahon reiterated the comments provided by Dr. Fasano, namely, thatthe history of use
prior to 1958 is not robust for the article of commerce (a hot water extract of the fruit Emb/ica
officina/is) but that the information provided in the notice about current, long-term uses of the
fruit was stronger and could be used to scientifically bridge the chemical identity of the fruit as
consumed to the chemical identity of the article of commerce. This bridge could provide the
rationale for a GRAS determination based on scientific procedures. For example, once this
bridge were established, Dr. McMahon suggested that the EDIs of the safely consumed food
could be compared to the EDI for the extract. She also suggested that data and information
regarding the toxicity or allergenicity of the constituents of the fruit could be extrapolated to the
toxicity/allergenicity assessment of the extract. Finally, Dr. McMahon noted that information,
such as scientific studies of the article of commerce or of its constituents, could be included in the
narrative as supportive or corroborative.
Dr. McQuate indicated that he understood the comments in Dr. Fasano's email, as discussed by
Dr. McMahon. He asked about the best way to proceed (withdrawal and resubmission of a new
notice based on scientific procedure or modification ofGRN 000322). Dr. McMahon
recommended withdrawal as the preferred path forward.

(h~/ljlc~~
Carrie McMahon, Ph.D.

(b) (5)
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From:
To:
cc:
Subject:
Date:

Mcmahon, Carrie
"Bob McQuate"; Fasano, Jeremiah;
"Sanni Raju";
RE: GRN 322 - Cease FDA Review
Thursday, June 17, 2010 3:25:01 PM

Dr. McQuate I received your email and attachment (both dated June 16, 2010), requesting that
we cease review of GRN 322. I have prepared our standard response letter and
will put it in the mail shortly. We understand that you may submit a revised
notice in the near future and invite you to contact either Dr. Fasano or myself in
advance of your submission should you have any questions or wish to discuss
your revisions.
Best Regards,
Carrie
Carrie McMahon, Ph.D.
Consumer Safety Officer
U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Division of Biotechnology and GRAS Notice Review
tel: (301) 436-1202
email: Carrie.McMahon@fda.hhs.gov
This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or
copied to persons not authorized to receive such information. If you are not the intended recipient, any
dissemination, distribution or copying is strictly prohibited. If you think you have received this e-mail message
in error, please e-mail the sender immediately at carrie.mcmahon@fda.hhs.gov.
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MEMORANDUM OF MEETING
Date:

August 26, 2009

Time:

1:00 p.m.-2:00p.m.

Location:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Participants:
Visitors:
Sharon Choi, Ph.D.
Melody Harwood, M.Sc.
Kenji Ogimoto
Shinji Murosaki, Ph.D.
Yukiko Noguchi

Cantox Health Sciences International
Cantox Health Sciences International
Suika Consulting Office
House Wellness Foods Corporation
Mitsubishi Corporation

FDA/CFSAN/OFAS/DBGNR:
Vladimir Yurovsky, Ph.D.
Jeanette Glover Glew, M.S.
Edwin Flamm
Susan Carlson, Ph.D.
Ronald Chanderbhan, Ph.D.
Gladys Erives, Ph.D.
Robert L. Martin, Ph.D.
Jannavi Srinivasan, Ph.D.
Shayla West-Barnette, Ph.D.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-255

Subject: Heat-Killed Lactobacillus plantarum strain L-137, tradename LP-20

The meeting began with a video overview of House Wellness Foods Corporation (House
Wellness). Cantox then discussed the basis for House Wellness' determination that heatkilled L. plantarum strain L-137 is GRAS for use in a variety of food and beverages.
Cantox stated that House Wellness' GRAS determination is based on information which
includes manufacturing, exposure levels, and data and information that support the safety
of heat-killed L. plantarum strain L-137 (including the safe history of consumption of the
bacterial strain).
FDA advised Cantox to discuss the following topics in their submission: 1) whether L.
plantarum strain L-137 is genetically-engineered; 2) whether L. plantarum strain L-137
has been deposited in a culture collection and, if so, provide the deposit number; 3) the
purpose of heat-killing the bacterial strain; 4) the procedure used to establish stability
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end-points, and 5) whether heat-killed L. plantarum strain L-137 is intended for use in
infant formulas.

All visiting attendees were given a copy ofthe attendance sheet prior to their departure.

ATTACHMENTS
l) Request for Pre-Submission Meeting
2) Agenda for Pre-Submission Meeting to Discuss the Generally
Recognized as Safe (GRAS) Notice for Heat-Killed Lactobacillus

plantarum
3) Information Booklet about House Wellness Foods
4) Business Cards for Melody Harwood, Dr. Sharon Choi, Dr. Shinji
Murosaki, Yukiko Noguchi, and Kenji Ogimoto
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West-Barnette, Shayla
From:
Sent:
To:
Subject:

Glew, Jeanette G
Thursday, July 16, 2009 12:40 PM
West-Barnette, Shayla
FW: Request for Pre-submission Meeting - HK-LP

Attachments:

Draft FDA Meeting Agenda HK-LP.doc

Draft FDA Meeting
Agenda HK-LP...

Shayla;
Could you please contact this individual in order to arrange a pre-submission meeting?
Let me know if you have any questions.
Thanks,
JGG
-----Original Message----From: Melody Harwood [mailto:mharwood@cantox.com]
Sent: Wednesday, July 15, 2009 5:03 PM
To: Martin, Robert L
Cc: Sharon Choi
Subject: Request for Pre-submission Meeting - HK-LP
Dear Dr. Martin,
I hope this finds you well.
I am contacting you on behalf of our client, House Wellness Foods
Corporation (HWFC), who would like to schedule a meeting with
representatives of the Administration to go over their self-affirmation
of the Generally Recognized As Safe (GRAS) status of their food
ingredient, heat-killed Lactobacillus plantarum (HK-LP), prior to
submitting a GRAS Notification.
Below, please find information that
might be useful for scheduling the meeting.

*

Name of Company:
House Wellness Foods Corporation (Imoji 3-20,
Itami, Hyogo, 664-0011, Japan)
*
Anticipated Attendees:
Dr. Shinji Murosaki (House Wellness
Foods Corporation), Mr. Kenji Ogimoto (SUIKA Consulting), Ms. Yukiko
Noguchi (Mitsubishi Corporation), a representative from the Expert Panel
(TBD), Dr. Sharon Choi (CANTOX), and myself, Melody Harwood (CANTOX)
*
The product is derived from a non-genetically-modified strain of
Lactobacillus plantarum (L. plantarum strain L-137).
*
The uses include a variety of traditional food products,
including baked goods and baking mixes, beverages and beverage bases,
breakfast cereals, dairy product analogs, fats and oils, frozen dairy
desserts, grain products and pastas, milk and milk products, plant
protein products, processed fruit and fruit juices, processed vegetables
and vegetable juices, soft candy, soups and soup mixes, and sugar
substitutes at a maximum level of 150 mg per serving.
*
The objectives of the meeting are to provide an overview of the
company and the basis for GRAS of HK-LP under the intended conditions of
use.
*
Equipment needs:
In-focus or other projection machine to
connect to a laptop for visual presentation
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A draft agenda is attached for your review.
Based on the schedules of
our client, I would like to propose a meeting on Thursday, 13 August or
Friday, 14 August 2009.
I do hope that one of these dates will be
suitable for yourself and representatives of your department.
If not,
perhaps another day during the weeks of August lOth or 17th would be
possible, so please let me know what alternate dates would be
convenient, and I will see if our client can re-arrange their schedule
to accommodate.
<<Draft FDA Meeting Agenda HK-LP.doc>>
I would like to thank you in advance for your assistance with this
matter.
If you require further information, please do not hesitate to
contact Dr. Sharon Choi or I by telephone or via email.
I look forward
to hearing from you at your earliest convenience.
With kindest regards,
Melody
Melody Harwood, M.Sc.
Associate Director, Business Development
Food and Nutrition
Cantox Health Sciences International
2233 Argentia Road, Suite 308
Mississauga, ON, L5N 2X7, CANADA
Tel: 905-542-2900, Extension 302
Fax: 905-542-1011
Mobile: 905-580-6693
mharwood@cantox.com
P

Please consider the environment before printing this e-mail.
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PRE-SUBMISSION MEETING TO DISCUSS THE
GENERALLY RECOGNIZED AS SAFE (GRAS) NOTICE FOR
HEAT -KILLED LACTOBACILLUS PLANTARUM
AGENDA
August 26, 2009
1:00PM
4300 River Rd.
College Park, MD 20740

CFSAN Representatives -To be Determined
Dr. Shinji Murosaki, House Wellness Foods Corporation
Mr. Kenji Ogimoto, SUIKA Consulting
Ms. Yukiko Noguchi, Mitsubishi Corporation
Ms. Melody Harwood, Cantox Health Sciences International
Dr. Sharon Choi, Cantox Health Sciences International

Participants:

1.

Introductions

2.

Overview of House Wellness Foods Corporation

3.

Basis for GRAS

4.

(a)

Manufacturing, Chemistry, Specifications

(b)

Uses and Exposure

(c)

Data Supporting GRAS status

Next Steps
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House Wellness Foods,
a leading company in Vitamin C drinks,
has produced health-promoting products for half a century.

For fifty years since our predecessor, Takeda Food Products Limited, started its production of "PLUSSY" (PLUS"C"),
a pioneering Vitamin C beverage product, we have been dedicated to the healthy life of people through the development
and production of various functional beverages and health food products.
At the root of our product development lies the concept of "healthier and more delicious·.
However healthy the constituents are, if it can't be casually and deliciously taken, it won't last as a health habit
The

·c 1000" series, our longest-selling product to represent the company since its launch, is indeed the core of our corporate principle.
Our aspiration is making health food products a companion living so close at hand that
it's accessible anytime, anywhere, whenever you wish.
In order to materialize that commitment we've held since our foundation,
the never-ending challenge of House Wellness Foods Corporation goes on today.

~House

Wei/ness

c1ooo

®

:(j' I

\ \
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Corporate History
November 1957 Foundation of Takeda Food Products. Ltd
April

1958 Production of PLUSSY begins

.:o\

/

I

\ \

December 1960 Production of lno lchiban (umami seasoning) begins
February

1962 ltami Plant completed

January

1984 Sales & Marketing Division launched ·· · Production and Sales system established

February

1990 C1000 Takeda (Fiber & oligo, Fe, Ca. & Mg) goes on the market

February

1991

C1 000 Takeda Vrtamin Lemon goes on the market

September 1994 Better Plus Takeda Vrtamin Salad goes on the market
September 1995 Better Plus Takeda Supplement series goes on the market
March

1996 Takeda Health Tea goes on the market

February

1998 PLUSSY Orange goes on the market

March

1998 C1000 Takeda Vitamin Lemon Jelly goes on the market

April

1999 Begin stocking and sale of supplemented rice Shingen, Steaming Calc1um,
and quasi-drug Arinamin series (food products channel) from Takeda Pharmaceutical Company Umited
Certified for IS09001 (Quality Management System) at Production Divis1on for the manufacturing of lno lchiban

September 1999 C1 000 Takeda Vitamin Lemon Hot goes on the market
March

2000 C1000 Takeda Lemon Water 500ml goes on the market

September 2000 Supplement Takeda Chewable goes on the market
July

2001

September 2001

Health supplement Nigero S goes on the market
Takeda F1ber & Peach goes on the market [Ministry of Health, Labor and Welfare certified: Food for specified health use]
Supplement Takeda Chewable renewed [Complying with the standards for Food with health claims (Food with nutrient function claims) l

January

2003 ltami Plant "Bottled beverage production line" redesigned

June

2003 C1000 Takeda Vrtamin Drink Bottle 500ml and C1000 Takeda Lemon Water 900ml go on market

September 2003 C1 000 Takeda Vitamin Lemon Hot PET and Takeda Sarasara Kouka go on the market
January

2004 ltam1 Plant "PET bottle beverage production hne" completed

March

2004 C1000 Takeda Vitamin White 500ml goes on the market
Takeda Fe Prune 140ml [Complying with the standards for Food with health claims (Food with nutrient function claims)]
goes on the market

April

2004 Certified for IS014001 (Environmental Management System) at ltami Office

December 2004 "YOU C1000 Vitamin Lemon" goes on the Indonesian market (Business partnership with P.T. Djojonegoro)
September 2005 2 products from Takeda Shingen supplement rice (Vitamin+iron added and calcium added) go on the market
"General Hygiene Control for Manufacturing Process" for Beverage production line approved and registered
December 2005 House Foods Corporation and Takeda Pharmaceutical Company Umited announced a business partnership
for the beverage and food products business of Takeda Food Products, Ltd.
March

2006 Certified for 1509001 (Quality Management System) at ltami Office and entrusted bodies

April

2006 Foundation of House Wellness Foods Corporation

June

2006 Fresh Royal Jelly 1000 Drink goes on market

July

2006 Nigero no Chikara goes on market

November 2006 C1 000 Refresh Lemon & Grapefruit goes on market
February

2007 C1 000 Lemon Water 1L goes on market

October

2007 Becoming a 10096 owned subsidiary of House Foods; Uruoi Shukan 350ml goes on market

December 2007 ltami Plant "Mini bottled can production line" completed
March

2008 ClOOO Daily Vitamin, ClOOO Vitamin Collagen and ClOOO Vitamin Collagen Jelly go on the market
Business partnership with President Chain Store Corporation (Taiwan)
SUPER C Lemon Water 600ml goes on the Taiwanese market

October

2008 ClOOO Concentrate Time goes on the market

March

2009 Cl 000 Daily VItamin Jelly.Asu-e-no Megumi(Yomogi Tea.Soybean Cocoa/FOSHU) goes on the market
Cl 000 Vrtamin Lemon Renewal
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We dedicate ourselves, throughout the production process

Oficr

from R&D to quality management,
to making a safe and high quality product.

House Wellness Foods is a functional beverage pioneer

heart. At our R&D Division, research projects that lead

in Japan. Functional beverages which contain nutrient

to the development of new health-promoting products

substances such as vitamins are not uncommon
anymore and have become part of our daily lives.We
have for over half a century since our production of

are underway, utilizing the knowledge and know-how
accumulated over the decades. The research findings
are also published with relevant academic societies,

PLUSSY, a vitamin C-added beverage, and Poly-Rice with

receiving high acclaim. Meanwhile at the Quality

added vitamin 81 as Takeda Food Products, cultivated

Management Division, we are dedicated to maintaining

our vitamin application technology and developed our

and improving the quality of our products without
overlooking the slightest change, through our advanced

pharmaceutical knowledge.The R&D team at House
Wellness Foods takes part in persistent research with
the pride of being a pioneering manufacturer at their

··

:r~i~

examination equipment and the careful eyes of our staff.
No minute change should pass here. We understand the
responsibility that comes with manufacturing products
that are taken into the human body and should
complement your health. Today, much public attention is
given to the security and safety of food, but our strict
basic attitude towards quality control has been
consistent and unchanged since our foundation. That is
our firm promise to our treasured customers.
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From preparation to sterilization, filling and packing ·· ·
Careful human eyes and our most advanced technology delivers safe,
high-quality products every day.

improvement of safety and quality control of the
products. Let us introduce the manufacturing
processes briefly. Materials carried in are prepared in
the Preparation Room and the prepared liquid is
sterilized under high temperature here. On the other
hand, containers such as glass bottles and PET bottles
are brought into the Filling Room in a fully automated
process, without coming in contact with humans.
Containers are first thoroughly rinsed under
high-pressure water by a rinsing device and then filled
with the prepared liquid sent from the Preparation
Room. Next, it is automatically capped by a capping
device. The products will then go through a
pasteurization process and sent into the Packing
Room. They are then examined inside and out by
high-sensitivity sensors and cameras, labeled and
packed into cardboard boxes. All these processes are
monitored at all times with numerous sensors and
cameras. In the case an abnormality is detected, it will
be radio communicated to the staff in charge of the
production line to be dealt with immediately. What is
better for machines to handle is handled by machines
and the entire manufacturing processes are monitored
At our plant located in ltami, Hyogo, near Osaka

by the careful eyes of the staff ··. Our production line

International Airport, our core products including

is firmly supported by the newest technology and the

Vitamin Lemon and Lemon Water are produced 24

dedication of our staff. Given this, the ltami Plant is

hours a day in an impurity-free operation environment

certified for IS0900 l and HACCP, international

A first-time visitor to our plant may be surprised at

standards for quality and hygiene. Also here at ltami

how few workers we have in the plant. This is due to

Plant, we recognize the importance of environmental

our automated production driven by the most

conservation at the regional and global levels, and

advanced mechatronics technology. Most of our

have acquired the IS01400l certification by reducing

manufacturing processes are automated for the

our environmental load, use of energy and resources.
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Delivery of "good and healthy products" to other parts of the world · · ·

3 1 Y, fl v
f

~~.

International distribution has already taken off,

in addition to our business network that covers Japan.

SALES

NETWORKING

!)6

MAP

House Wellness Foods responds
to the needs of customers promptly
and thoroughly by making
full use of our nationwide business
network covering all of Japan,
from Hokkaido to Kyushu and Okinawa

J
House Wellness Foods has 8 business bases in Japan.

improvements and the development of new products

Our products are distributed to all parts of Japan and

through the collaborative undertakings of the R&D,

are available at convenience stores, mass merchandise

Quality Management and Production Divisions. In

outlets, drug stores, station booths, and vending

addition, in order to play out our corporate principle to

machines. Our Sales & Marketing staffs catch an array

"serve for the healthier life tomorrow" on a bigger stage,

of requests and needs of customers through their

we have started our international business expansion.

contact with customers in these extensive fields. Based

As the first step, House Wellness Foods released

on this "live· marketing information, we work on quality

supplements in South Korea in 2001. In 2004, the YOU
C 1000 Vitamin Lemon went on the Indonesian market.
In a country where Vitamin C was not regularly taken,
the Vitamin Lemon is enjoyed by a wide range of people.
In April 2007, the International Department was
launched and is operating active business promotions to
Indonesia, mainland China, Taiwan, Thailand and the U.S.
C 1000 from Japan to the world ··· Our products are
already delivered across the borders to the hands of
people who wish for a healthy life.
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Corporate Profile
Company name

House Wellness Foods Corpore

Head office

3-20 lmoji, ltami, Hyogo

Foundation

April 3, 2006

Capital

100 million yen

Shareholder

House Foods Corporation 100'

Representative

Tashiro Kikuchi, CEO

Number of employees

381 (as of April1, 2009)

Corporate philosophy

To serve for a healthier life ton

Business lines

Manufacturing and sales of fo<
feedstuff, feed additives, pet f<

Offices

(Branch) Tohoku, Kanto, Tokyo
(Plant) ltami in Hyogo prefectu
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•Head Office
3-20 lmoji, ltami, Hyogo 664-0011
TEL. +81-72-778-1121 (pilot number)

~
)l

FAX. +81-72-772-5155

•International Department, Business Development Division
3-20 lmoji, ltami, Hyogo 664-0011
TEL.+81-72-736-8001

FAX.+81-72-772-5155

•Tokyo Office
Asahi Seimei Sunaga Building 8th Floor.
2-2-6 Bakuro-cho, Nihonbashi, Chuo-ku. Tokyo 103-0002
esales Headquarters
eMarketing Office

•Research Institution
eFood Science Research Center
3-20 lmoji, ltami, Hyogo 664-0011
TEL.+81-72-778-1127

FAX.+81-72-778-0892

•Plant
eltami Plant (Production Division)
3-20 lmoji, ltami, Hyogo 664-0011
TEL.+81-72-778-1123

FAX.+81-72-772-3878

•

Kamitsu Elementary
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CANTOX

CANTOX

HEALTH SCIENCES INTERNATIONAL

HEALTH SCIENCES INTERNATIONAL

Melody Harwood, M sc

Sharon Choi, Ph.D
Scientific and Regulatory Consultant

Assoaate Director
Food & Nutrition Group
2233 Argent1a Road, SUite 308
Mississauga, ON, Canada, L5N 2X7
www cantox com

mhaJWood@cantox.com
Tel- (905) 542-2900
Fax· (905) 542-1011

2233 Argentia Road, Suite 308
Mississauga, ON, Canada, LSN 2X7
www.cantox.com

schoi@cantox.com
Tel (905) 542-2900
Fax· (905) 542-1011

8 House Wei/ness Foods Corporation

J... Mitsubishi Corporation

SHINJI MUROSAKI Ph.D.

YUKIKO NOGUCHI
LIFE SCIENCE PRODUCTS UNIT
FUNCTIONAL CHEMICALS DIV.

GENERAL MANAGER
RESEARCH SECTION
FOOD SCIENCE RESEARCH CENTER

MARUNOUCHI PARK BLDG., 6-1, MAAUNOUCHI 2-CHOME,
CHIYODA-KU, TOKYO 100-8086, JAPAN
TEL:81-3-321 0-5665 FAX:81-3-321 0-5583
E-mail:yukiko.noguchi@ mJtsubishicorp.com

IMOJI 3-20, !TAM!, HYOGO, 664-0011, JAPAN
TEL+81-(0)72-778-II27 FAX +81-(0)72-778-0892
E-mail MurosakJ_ShinJi@house-wf.co.Jp

.f

SUIKA Consultin_g Office
KENJI OGIMOTO
8-16-19,Sakurayama,Zushi-shi
Kanagawa 249-0005 .Japan
TEL:+81-{0)90-3342-1644
FAX:+81-{0)46-873-8773
E-mail:kenji.ogimoto@bloom.ocn.ne.jp
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<....~DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
College Park, MD 20740

...
April22, 2010
Tetsuya Matsumoto
House Wellness Foods Corporation
Jntemational Department
lmoji 3-20, Itarni, Hyogo
664-0011
JAPAN
Re: GRAS Notice No. GRN 000324

Dear Mr. Matsumoto:
The Food and Drug Administration (FDA) has received the notice, dated January 29, 2010, that you
submitted in accordance with the agency' s proposed regulation, proposed 21 CFR 170.36 (62 FR 18938; · April17, 1997; Substances Generally Recognized as Safe (GRAS)). FDA received this notice on
February 5, 20 I0, filed it on February 18, 2010, and designated it as GRN No. 000324.

...

The subject of the notice is heat-killed Lactobacillus plantarum. The notice informs FDA of the view of
House Wellness Foods Corporation that heat-killed L. plantarum is GRAS, through scientific procedures,
for use an ingredient in baked goods and baking mixes, beverages and beverage bases, breakfast cereals,
dairy product analogs, fats and oils, frozen dairy desserts, grain products and pastas, milk and milk
products, plant protein products, processed fruits and fruit juices, processed vegetables and vegetable
juices, soft candy, and soups and soup mixes, excluding meat and poultry, at a maximum level of 150
milligram per serving.
In accordance with proposed 21 CFR 170.36(t), a copy of the information in this notice that conforms to
the information described in the proposed GRAS exemption claim (proposed 21 CFR 170.36(c)(l )) is
available for public review and copying via the FDA home page at http://www.fda.gov. To view or
obtain an electronic copy of this information, follow the hyperlinks from the "Food'' topic to the "Food
Ingredients and Packaging" section to the "Generally Recognized as Safe (GRAS)" page where the
GRAS Inventory is listed. If you have any questions about the notice, contact me at
sylvester.mosley@fda.hhs.gov or 301-436- t 333.

Sylvester
Division ofBiotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition
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CURRICULUM VITAE OF JOHN BIENENSTOCK, CM, MD (Hon), FRCP, FRCP(C), FRS(C)

b”

~

CURRENT POSITION:

Distinguished University Professor
Director McMaster Brain-Body Institute
St. Joseph’s Healthcare Hamilton
Departments of Medicine and
Pathology & Molecular Medicine

DATE AND PLACE OF BIRTH:

(b) (6)

PRESENT ADDRESS:

The McMaster Brain-Body Institute
St. Joseph’s Healthcare Hamilton
Juravinski Tower, Room T3304
50 Charlton Avenue East
Hamilton, ON L8N 4A6
Telephone: 905-522-1 155 Ext 35203
Fax: 905-540-6593
E-mail: <bienens@mcmaster.ca>

HOME ADDRESS:

(b) (6)

%*.

EDUCATION:
1980
1976
1964
1960

CLINICAL TRAINING:
1964
1963-64
1961-63
*--

1961
1960
J Bienenstock

F.R.C .P.
F .R.C.P.(C)
M.R.C.P. Royal College of Physicians, London, U.K.
M.B.B.S. King’s College and Westminster Hospital Medical School,
London, U.K.
MRCS, LRCP
Royal Masonic Hospital, London
Registrar
Royal Free Hospital (Renal Unit), London
Senior House Officer to Professor Sherlock
St. James Hospital, Balham, London
House Physician
St. Mary Abbot’s Hospital, London
House Physician
Westminster HosPital. London, House Surgeon
Curriculum Vitae
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POSITIONS HELD:
1964-66

1966
1966-67
1967-68
1968-70
1969-74
1970-74

l:t.,.

1970-74
1971-78
1974
1974
1968-86
1978-89
1989-97
1991-97
2001OTHER:
1968-69

1971
1974-77

1979-80
1987

Massachusetts General Hospital, Harvard Medical School, U.S.A.
Clinical and Research Fellow
Buffalo General Hospital, State University ofNew York at Buffalo, U.S.A.
Instructor in Medicine
Buswell Fellow in Medicine
Assistant Research Professor of Medicine
McMaster University, Hamilton, Ontario, Canada
Assistant Professor in Medicine
Canadian Medical Research Council Scholar
McMaster University, Hamilton, Ontario, Canada
Associate Professor of Medicine
Associate Professor of Pathology
Director, Host Resistance Programme
Professor of Medicine
Professor of Pathology
Co-ordinator, Immunology Programme
Chairman, Department of Pathology
Vice-President, Faculty ofHealth Sciences
Dean, Faculty of Health Sciences
Director, Brain-Body Institute

St. Joseph's Hospital, Hamilton, Ontario, Canada
Associate staff
McMaster University Medical Centre and Chedoke Hospital, Hamilton
Active Staff
Ward 4C and Outpatients 2F SAS Area (combined
Rheumatology/Orthopedics, Immunology)
Unit Director
Chester Beatty Research Institute, Fulham Road, London, U.K.
Haddow Fellow with Professor A.J.S. Davies (Sabbatical Year)
Departments of Pathology and Microbiology,
University of Western Australia
Rayne Visiting Professor (one month)

COMMITTEES:
McMaster University
University Senate (1971-75)
President's Budgetary Advisory (1973-75)
President's Executive (1989-96)
J:l
Board of Governors (1989-96)
'' ..,., Faculty Committees:
Graduate Curriculum and Policy (1970-73, 89)
J Bienenstock
Curriculum Vitae
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Graduate Studies and Admission (1970-73)
Faculty Executive, Chair (1972-96)
Faculty Council (1972-96)
Appointments ( 1973-79)
Promotions and Tenure (1973-79)
Chair (1993)
Committee for Scientific Development
(Associate Dean for Research)
Member(1970-72)
Chair ( 1972-78)
Finance Committee
Capital Equipment Review (Hospital equipment budget)
Chairman (1978-80)
District Committee for Laboratory Medicine (1973-89)
Chairman, Advisory Committee (1978-89)
Chedoke-McMaster Hospitals
Medical Advisory Committee (1978-89)
Board of Trustees (1989-96)
Foundation (1989-96)
Hospital Executive (1990-96)
St. Joseph's Hospital Board (1993-96)
Provincial (Ontario)
""
Health Research and Development Committee (1974-79)
,,.,,
Council of Ontario Faculties of Medicine (Deans), Chair ( 1995-96)
John Charles Polanyi Prizes Selection Committee (2001-04)
Federal
Canadian Medical Research Council Committee of the uses of antilymphocyte serum other than for
transplantation
Canadian Medical Research Council (1970)
Grants Committee for Immunology and Transplantation
Member(1969-75)
Chairman (1973-75, 1977-78)
National
Canadian Society of Immunology
Councillor ( 1971-73)
Secretary (1973-75)
President (1985-87)
Royal College of Physicians and Surgeons of Canada
Committee on Clinical Immunology
Corresponding Member (1976-80)
Canadian Red Cross Society
National Blood Transfusion Service
Advisory Committee Member
Chairman (1985-88)
J Bienenstock

Curriculum Vitae
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Research and Development Sub-Committee
Chairman (1982-85)
"
Blood Services Committee
""-~
Chairman (1988-90)
Board of Governors
Member (1985-90)
Canadian Arthritis and Rheumatism Society
Research Projects Panel
Chairman (1988-90)
Medical Planning Committee
Member
Royal Society of Canada
Membership Nomination Committee (Life Sciences) (1993-95)
Scientific Advisory Board, Beacon Diagnostics Inc. (U.S.A.) (1996)
International
Collegium Internationale Allergologicum
Executive Secretary/Treasurer (1987-94)
President Elect (1994-98)
President ( 1999-2003)
World Health Organization
Steering Committee: Encapsulated Bacteria
Consultant (1985-90)
International Union of Immunological Societies (1989-92)
"'
Councillor Committee on Standardization
~Member (1971-72)
International Review Panel of the Western Australian Research Institute for Child Health
Member (1989-)
International Society for Neuroimmunomodulation
Advisory Board Member (1990-)
Society for Mucosal Immunology
President ( 1990-92)
Other
Dundas Valley School of Art
Board of Governors (1978-)
Chairman ofthe Board (1984-86)
Art Gallery of Hamilton
Board Member (1990-93)
American Biographical Institute, Inc.
Research Board of Advisors ( 1999-)
HONOURS
Canadian MRC Scholarship (1969-74)
Canadian Association of Gastroenterology (1983)
Research Lecturer
Faculty ofMedicine, State University ofNew York, Buffalo
D.W. Harrington Lectureship (1986)

-

J Bienenstock

Curriculum Vitae
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Swiss Society of Allergology and Immunology (1987)
Honorary Member
"'"' American Association for the Advancement of Science ( 1987)
....,
Fellow
Association of American Physicians
Member (1987)
Ottawa Civic Hospital, Loeb Institute
Scientific Advisory Committee ( 1987-90)
Pharmacia Allergy Research Foundation ( 1987 -89)
Scientific Board
Honorable Membership, Pharmacia Allergy Research Foundation (2000)
Faculty ofMedicine, University ofNebraska, Omaha, Nebraska
Ross A. Mcintyre Award (1989)
Association of Czechoslovak Societies of Medicine, Purkynje Medal, Prague, Czechoslovakia (1989)
Member, Order of the Red Cross (1990)
Fellow, The Royal Society of Canada (1992)
Fellow, King's Fund International (1995)
Volunteer Service Award, Ontario (1992)
Ministry of Citizenship and Culture and Communication
The Commemorative Medal for the 125th Anniversary ofthe Confederation of Canada (1992)
The University of Texas Medical Branch, Galveston, Texas
James W. McLaughlin Fellowship Visiting Professor
Finkelstein Prize, Crohn's and Colitis Foundation of Canada (1996)
Distinguished University Professor, McMaster University (1997)
Doctor Honoris Causa in Medicine, Goteborg, Sweden (1998)
1
ll _ Scientific Achievement Award , International Association of Allergy and Clinical Immunology (2000)
Member, Order of Canada (2002)
Governor General of Canada Golden Jubilee Medal (2002)
Honourary Member, German Society for Allergy & Clinical Immunology (2004)
Who's Who in America, Canadian Who's Who, Who's Who in Ontario, International Who's Who, Who's Who
in Science and Engineering, American Men and Women of Science, International Directory of Distinguished
Leadership, International Who's Who of Contemporary Achievement, Who's Who in Medicine and Health Care,
American Biographical Institute's Five Thousand Personalities of the World, Who's Who's 2000 Outstanding
Scientists ofthe 20th Century, Five Thousand Personalities ofthe World, Millennium Hall of Fame

CONSULTANCIES
Roussel UCLAF, Paris, France
Nippon Zoki, Osaka, Japan
MDS, Toronto, Canada
Connaught, Labs, Toronto, Canada
CIBA-GEIGY, Basel, Switzerland
Upjohn, Kalamazoo, U.S.A.
ICI, Unilever, U.K.
Report of an External Review of the National Health and Medical Research Council (NHMRC)- Australia
(1993)
The University of British Columbia, Canada- Review of the Faculty of Medicine (1995)
, The University of Sydney, Australia- Research Review of the Faculty of Medicine (1995)
~~ •" Goteborg University, Sweden- Review on the Research of the Faculty of Medicine (1996)
Chief Scientific Officer, OraTol, U.K. (1998-1999)
Curriculum Vitae
J Bienenstock
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Chair, Scientific Advisory Board, IMI (International Medical Innovations), Canada (1998-2008)
Director, ProMetic Life Sciences, Inc., Canada (1999-)
1 Kar~lins~a I~stitute, ~weden- Chair, R~view ~f Public He~lth Programs (2000)
.....,. Chatr, Scientific Advtsory Board, VRI BwMedtcal, Austraha (2001-2004)
Lallemand Institut Rosell, Science Advisory Board, 2009-

FOUNDING MEMBER
AB Biological Supplies, Inc. (1978)
Agritech, Inc. (1980)

,

tl -

I'
~~

ASSOCIATIONS AND SOCIETIES
Memberships
American Academy of Allergy and Immunology (Fellow)
American Association for the Advancement of Science (Fellow)
American Association of Immunologists
American Association of Pathologists
American Federation for Clinical Research
American Rheumatism Association
American Society for Clinical Investigation (1975)
American Thoracic Society
Association of American Physicians (1987)
British Society of Immunology
Canadian Arthritis and Rheumatism Society
Canadian Federation of Biological Societies
Canadian Institute of Academic Medicine
Canadian Society for Clinical Investigation
Canadian Thoracic Society
Clinical Immunology Society
Collegium Intemationale Allergologicum
Hamilton Academy of Medicine
Hamilton Medical-Legal Society
New York Academy of Sciences
Ontario College of Physicians and Surgeons
Ontario Medical Association
Pathology Departments of Canadian Medical Schools - Chairman
Reticuloendothelial Society
Society for Experimental Biology and Medicine
Royal College ofPhysicians, London, U.K.
Royal College of Physicians and Surgeons of Canada
Society of Canadian Artists
EDITORIAL BOARDS
Acta Pathologica, Microbiologica et Immunologica Scandinavica
NeuroReport
Regional Immunology
Progress in Neuroendocrinimmunology
American Review of Respiratory Disease
Viral Immunology
J Bienenstock

Curriculum Vitae
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DR. JOHN BIENENSTOCK
BIBLIOGRAPHY
~.!.>·""*

Peer Reviewed
1.
2.
3.
4.
5.

6.
7.

8.
9.
10.

"<
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11.

12.

13.
14.
15.
16.
17.
18.
19.

-

20.

Bienenstock J, Sheldon S. Alarm device with automatic cut-out for the Kolfftwin coil kidney.
Lancet 1963 Oct 19:2(7312):815. No abs~ract available.
Rae AI, Rose SM, Silva H, Pomeroy J, Bienenstock J, Shaldon S. Rehabilitation of terminal uraemic
patients by periodic hemodialysis. Proc R Soc Med 1963 Aug:56760-1. No abstract available.
Bienenstock J, Harding EL. Low-molecular-weight dextran (rheomacrodex) in ischemic ulceration of
the skin. Lancet 1964 Mar 7;1(7332):524-5. No abstract available.
Bienenstock J, McGill IG. A comparative clinical trial oflymercycline. Brit J Clin Prac 1965
Aug 19:462-4. No abstract available.
Barnett EV, Bienenstock J, Bloch KJ. Antinuclear factors in synovia. Possible participants in the
rheumatoid inclusion body. JAMA 1966 Oct 10;198(2):143-8. No abstract available.
Bienenstock J, Bloch KJ. Some characteristics of human immunoconglutinin. J Immunol. 1966
Apr;96(4):637-45. No abstract available.
Bienenstock J, Bloch KJ. Immunoconglutinin in various rheumatic diseases and certain diseases
suspected of an autoimmune pathogenesis. Arthritis Rheum 1967 Jun;10(3):187-98. No abstract
available.
Bienenstock J, Tomasi TB Jr. Secretory gamma-A in normal urine. J Clin Invest 1968 May;
47(5):1162-71
Bienenstock J. Urinary Fe and F'c fragments. J Immunol. 1968 Feb;100(2):280-5. No abstract
available.
Tomasi TB Jr, Bienenstock J. Secretory immunoglobulins. Adv Immunol 1968;9: 1-96 Review. No
abstract available
Tourville D, Bienenstock J, Tomasi TB, Jr. Natural antibodies of human serum, saliva, and urine
reactive with Escherichia coli. Proc Soc Exp Bioi Med. 1968 Jul; 128(3):722-7. No abstract
available.
Bienenstock J, Goldstein G, Tomasi TB, Jr. Urinary (A rheumatoid factor. J Lab Clin Med. 1969
Mar;73(3):389-98. No abstract available.
Tourville DR, Adler RH, Bienenstock J, Tomasi TB, Jr. The human secretory immunoglobulin
system: immunohistological localization of (A, secretory "piece,: and lactoferrin in normal human
tissues. J Exp Med 1969 Feb 1;129(2):411-29. No abstract available.
Bienenstock J, Bloch KJ. Immunoglobulins of the hamster. I. Antibody activity in four
immunoglobulin
classes. J Immunol. 1970 May;104(5):1220-7. No abstract available
Bienenstock J. Immunoglobulins of the hamster. II. Characterization of the gamma A and other
immunoglobulins in serum and secretions. J Immunol. 1970 104(5):1228-35. No abstract available.
Bienenstock J, Poortmans J. Gamma A in exercise proteinuria. Proc Soc Exp Biol Med. 1970
May; 134( 1): 13 8-41. No abstract available.
Bienenstock J, Dolezel J. Preservation of immunofluorescence. J Histochem Cytochem. 1970
July;18(7):518. No abstract available
Bienenstock J. The significance of secretory immunoglobulins. Can Med Assoc J. 1970 July
4;103(1): 39-43. No abstact available.
Bienenstock J, Poortmans J. Renal clearance of 15 plasma proteins in renal disease. J Lab Clin Med.
1970 Feb;75(2):297-306. No abstract available.
Bienenstock J, Strauss H. Evidence for synthesis of human colostral gamma A as liS dimer. J
Immunol. 1970 Jul;105(1):274-7. No abstract available.

J Bienenstock

Curriculum Vitae
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Dolezel J, Bienenstock J. Immunoglobulins of the hamster. 3. Immunofluorescent localization of
gamma A, gamma-1, and gamma -2 in various tissues. Can J Microbiol. 1970 Aug;16(8):727-31. No
abstract available.
Northrup RS, Bienenstock J, Tomasi TB, Jr. Immunoglobulins and antibody activity in the intestine
22.
and serum in cholera. I. Analysis of immunoglobulins in cholera stool. J Infect Dis. 1970 May; 121:
Suppl121:137+. No abstract vailable 121:Suppl121.
Bienenstock J, Dolezel J. Peyer's patches: lack of specific antibody-containing cells after oral and
23.
parenteral immunization. J Immunol. 1971 Apr;106(4):938-45. No abstract available.
24.
Bull DM, Bienenstock J, Tomasi TB, Jr. Studies on human intestinal immunoglobulin A.
Gastroenterology. 1971 Mar;60(3):370-80. No abstract available.
25.
Dolezel J, Bienenstock J. A and non- A immune response afteroral and parenteral immunization of
the hamster. Cell Immunol. 1971 Oct;2(5):458-68. No abstact available.
26.
Dolezel J, Strauss H, Bienenstock J. Antigen in feed as cause of antibody in unimmunized animals.
Int Arch Allergy Appl Immunol. 1971;40(6):749-53. No abstract available.
27.
Dolezel J, Bienenstock J. Immune response of the hamster to oral and parenteral immunization. Cell
Immunol. 1971 Aug;2(4):326-34. No abstract available.
28.
Poortmans J, Luke KH, Zipursky A, Bienenstock J.. Fibrinolytic activity and fibrinogen split products
in exercise proteinuria. Clin Chim Acta. 1971 Dec;35(2):449-54. No abstract available.
29.
Bienenstock J, Perey DY, Gauldie J, Underdown BJ. Chicken immunoglobulin resembling A. J
Immunol. 1972 Aug; 109(2):403-6. No abstract available.
Dent PB, Finkel A, Iturzaeta N, Gent M, Bienenstock J. Intrauterine infection and cord
30.
immunoglobulin M. I. Analysis of methods of assay and levels of immunoglobulin M in normal
newborns. Can Med Assoc J. 1972 Apr 22;106(8):889-93. No abstract available.
31.
Fernald GW, Clyde WAJ, Bienenstock J. Immunoglobulin-containing cells in lungs of hamsters
infected with Mycoplasma pneumonia. J Immunol. 1972 May 108(5): 1400-8. No abstract available.
32.
Svendsen J, Bienenstock J. Isolation ofii-S IgA from porcine milk. Biochim Biophys Acta 1972 May
18;263(3):775-8. No abstract available.
Bienenstock J, Gauldie J, Perey DY. Synthesis oflgG, IgA, IgM by chicken tissues:
33.
immunofluorescent and 14C amino acid incorporation studies. J Immunol. 1973 Oct;111(4):1112-8.
No abstract available.
34.
Bienenstock J, Perey DY, Gauldie J, Underdown BJ. Chicken A: physicochemical and
immunochemical characteristics. J Immunol. 1973 Feb;110(2):524-33. No abstract available.
35.
Bienenstock J, Johnston N, Perey DY. Bronchial lymphoid tissue. I. Morphologic characteristics. Lab
Invest. 1973 Jun;28(6):686-92. No abstract available.
36.
Bienenstock J, Johnston N, Perey DY. Bronchial lymphoid tissue. II. Functional characteristics. Lab
Invest. 1973 Jun;28(6):6933-8. No abstract available.
37.
Dolovich J, Hargreave FE, Chalmers R, Shier KJ, Gauldie J, Bienenstock J. Late cutaneous allergic
responses in isolated IgE-dependent reactions. J Allergy Clin Immunol. 1973 Jul;52(1 ):38-46. No
abstract available.
38.
Luke KH, Hirsh J, Bienenstock J, Zipursky A, Johnson M, Allman K (1973): Preparation ofhuman
fibrinogen free of plasminogen by immunoadsorption. Haemostas 1:210-214.
39.
Mant MJ, Hirsh J, Gauldie J, Bienenstock J, Pineo GF, Luke KH. Von Willebrand's syndrome
presenting as an acquired bleeding disorder in association with a monoclonal gammopathy. Blood.
1973 Sep;42(3):429-36. No abstract available.
40.
Perey DYE, Bienenstock J (1973): Effects ofbursectomy and thymectomy on ontogeny of fowl IgA,
IgG, and IgM. J Immunol III:633-637.
41.
Zipursky A, Brown EJ, Bienenstock J. Lack of opsonization potential of 11 S human secretory A.
Proc Soc Exp Biol Med. 1973 Jan;142(1):181-4. No abstract available.
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42.
Bienenstock J, Rudzik 0, Clancy RL, Perey DY. Bronchial lymphoid tissue. Adv Exp Med Bioi.
1974;45(0):47-56. No abstract available.
43.
Colten HR, Bienenstock J. Lack ofC3 activation through classical or alternate pathways by human
secretory IgA anti-blood group A antibody. Adv Exp Med Biol. 1974;45(0):305-8. No abstract
available.
44.
Clancy R, Bienenstock J. The proliferative response of bronchus-associated lymphoid tissue after
local and systemic immunization. J Immunol. 1974 Jun;112(6):1997-2001. No abstract available.
45.
Dent PB, Bienenstock J. Absence ofigA antibody to herpesvirus in cervicovaginal secretions of
patients with carcinoma ofthe cervix. Clin Immunol Immunopathol. 1974 Nov;3(2):171-7. No
abstract available.
46.
Johnston NW, Bienenstock J. Abolition of non-specific fluorescent staining of eosinophils. J
Immunol Methods. 1974 Mar;4(2): 4:189-94. No abstract available.
4 7.
Rudzik 0, Bienenstock J. Isolation and characteristics of gut mucosal lymphocytes. Lab Invest. 1974
Mar;30(3):260-6. No abstraft available.
48.
Bienenstock J. The local immune response. Am J Vet Res. 1975 Apr;36(4 Pt2):488-91. Review. No
abstract available.
49.
Cooke TD, Hurd ER, Jasin HE, Bienenstock J, ZiffM. Identification of immunoglobulins and
complement in rheumatoid articular collagenous tissues. Arthritis Rheum. 1975 Nov-Dec;18(6):541-

51.
50.
51.

,I

f'

II ....,,

52.
53.
54.

55.

56.
57.
58.

59.
60.
61.

Day RP, Singal DP, Bienenstock J. Presence of thymic antigen on rabbit basophils. J Immunol. 1975
Apr;114(4):1333-6.
Milne RW, Bienenstock J, Perey DYE (1975): The influence of antigenic stimulation on the ontogeny
of lymphoid aggregates and immunoglobulin-containing cells in mouse bronchial and intestinal
mucosa. J Reticuloendothel Soc. Jun17 (6):361-369.
Poortmans J, Bienenstock J. Synthesis of immunoglobulins and 15 other proteins by diseased human
kidneys. Eur J Clin Invest. 1975 Jul29;5(4):365-71.
Rudzik 0, Perey DYE, Bienenstock J. Differential IgA repopulation after transfer of autologous and
allogeneic rabbit Peyer's patch cells. J Immunol. 1975 Jan; 114(1 Pt 1):40-4.
Rudzik 0, Clancy RL, Perey DYE, Bienenstock J, Singal DP. The distribution of a rabbit thymic
antigen and membrane immunoglobulins in lymphoid tissue, with special reference to mucosal
lymphocytes. J Immunol. 1975 Jan;114(1 Pt 1):1-4 114:1-4.
Rudzik R, Clancy RL, Perey DY, Day RP, Bienenstock J. Repopulation with lgA-containing cells of
bronchial and intestinal lamina propria after transfer of homologous Peyer's patch and bronchial
lymphocytes. J Immunol. 1975 May;114(5):1599-604.
Bienenstock J, Johnston N. A morphologic study of rabbit bronchial lymphoid aggregates and
lymphoepithelium. Lab Invest. 1976 Oct;35(4):343-8.
Clancy R, Bienenstock J. Secretion immunoglobulins. Clin Gastroenterol. 1976 May;5(2):229-49.
Review. No abstract available.
Clancy RI, Gauldie J, Vallieres M, Bienenstock J, Day RP, Pineo GF. An approach to
immunotherapy using antibody to IgE in mast cell leukemia. Cancer. 1976 Feb;37(2):693-6
37:693-696.
Day RP, Bienenstock J, Rawls WE. Basophil-sensitizing antibody response to herpes simplex viruses
in rabbits. J Immunol. 1976 Jul; 117(1 ):73-8.
Newhouse M, Sanchis J, Bienenstock J. Lung defense mechanisms (first of two parts). N Eng
J Med. 1976 Oct 28;295(18):990-8. Review. No abstract available.
Newhouse M, Sanchis J, Bienenstock J. Lung defense mechanisms (second of two parts). N Eng J
Med. 1976 Nov 4;295(19):1045-52. Review. No abstract available.
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62.
Gerbrandy JL, Bienenstock J. Kinetics and localization ofigE tetanus antibody response in mice
immunized by the intratracheal, intraperitoneal and subcutaneous routes. Immunology. 1976
Dec;31(6):913-9.
63.
Singal DP, O'Neill M, Clancy R, Bienenstock J. Functional T cells in rabbits gut mucosal
lymphocytes. Gut. 1976 May;17(5):325-7.
64.
Amaud-Battandier F, Bundy BM, O'Neill M, Bienenstock J, Nelson DL. Cytotoxic activities of gut
mucosal lymphoid cells in guinea pigs. J Immunol. 1978 Sep;121(3):1059-65.
65.
Befus AD, O'Neill M, Bienenstock J. Immediate IgA precursor cells in rabbit intestinal lamina
propria. Immunology. 1978 Dec;35(6):901-6.
66.
Befus AD, Bienenstock J. Immunologically mediated intestinal mastocytosis in Nippostrongylus
brasiliensis-infected rats. Immunology. 1979 Sep;38(1):95-101.
67.
Befus AD, Johnston N, Bienenstock J. Nippostrongylus brasiliensis: mast cells and histamine levels
in tissues of infected and normal rats. Exp Parasitol. 1979 Aug;48(1):1-8. No abstract available.
68.
Goodacre R, Davidson R, Singal D, Bienenstock J. Morphologic and functional characteristics of
human intestinal lymphoid cells isolated by a mechanical technique. Gastroenterology 1979
Feb;76(2):300-8. No abstract available.
69.
McDermott MR, Bienenstock J. Evidence for a common mucosal immunologic system. I. Migration
ofB immunoblasts into intestinal, respiratory, and genital tissues. J Immunol. 1979
May;122(5):1892-8. 122:1892-1898.
70.
Befus AD, Johnston N, Leslie GA, Bienenstock J. Gut-associated lymphoid tissue in the chicken. I.
Morphology, ontogeny, and some functional characteristics ofPeyer's patches. J Immunol. 1980
Dec;125(6):2626-32.
71.
Bienenstock J, Befus AD. Mucosal immunology. Immunology. 1980 Oct;41(2):249-70. Review. No
abstract available.
Bienenstock J. Bronchus-associated lymphoid tissue and the source of immunoglobulin-containing
72.
cells in the mucosa. Environ Health Perspect. 1980 Apr;35:39-42.
Bienenstock J, Befus AD, McDermott M. Monogr Allergy. 1980;16:1-18. Review. No abstract
73.
available.
74.
Denburg JA, Davison M, Bienenstock J. Basophil production. J Clin Invest. 1980 Feb;65(2):390-9.
75.
Denburg JA, Wilson WE, Goodacre R, Bienenstock J. Chronic myeloid leukaemia: evidence for
basophil differentiation and histamine synthesis from cultured peripheral blood cells. Br J Haematol.
1980 May;45(1):13-21.
76.
Denburg JA, Befus AD, Bienenstock J. Growth and differentiation in vitro of mast cells from
mesenteric lymph nodes ofNippostrongylus brasiliensis-infected rats. Immunology. 1980
Sep;41 (1 ): 195-202.
McDermott MR, Clark DA, Bienenstock J. Evidence for a common mucosal immunologic system.
77.
II. Influence of the estrous cycle on B immunoblast migration into genital and intestinal tissues. J
Immunol. 1980 Jun;124(6):2536-9.
McDermott MR, O'Neill MJ, Bienenstock J. Selective localization oflymphoblasts prepared from
78.
guinea pig intestinal lamina propria. Cell Immunol. 1980 May;51 (2):345-8. No abstract available.
79.
McDermott MR, Heatley RV, Befus AD, Bienenstock J. Lack of influence ofPeyer's patches on the
intestinal localization ofmesenteric lymphoblasts. Cell Immunol. 1980 Sep 15;55(1):240-5. No
abstract available.
Befus AD, Johnston N, Nielsen L, Bienenstock J, Butler J, Cosmos E. Thymic mast cell deficiency
80.
in avian muscular dystrophy. Thymus 1981 Dec;3(6):369-76.
Denburg J, Blajchman J, Gauldie J, Horsewood P, Gill G, Thomson G, Beattie H, Evans G,
81.
Bienenstock J. Hypersensitivity to tobacco glycoprotein in human peripheral vascular disease. Ann
82.
Allergy. 1981 July; 47(1):8-13.
J Bienenstock

Curriculum Vitae

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

10
Page 352 of 469

Updated May 26,2010
83.
Denburg JA, Befus AD, Goodacre R, Bienenstock J. Basophil production III: relation of histamine to
guinea pig basophil growth in vitro. Exp Hematol. 1981 Mar;9(3):214-22.
84.
Denburg JA, Brown EJ, Bienenstock J. Basophil production. IV. Morphology ofbasophils in liquid
-"'
culture. Acta Haematol. 1981 ;65(2): 114-21.
85.
Heatley EV, Stark JM, Horsewood P, Bandouvas E, Cole F, Bienenstock J. The effects of surgical
removal ofPeyer's patches in rat on systemic antibody responses to intestinal antigen. Immunology.
1981 Nov;44(3):543-8.
86.
Mirski SE, McDermott MR, Befus AD, Bienenstock J. Selective localization of mesenteric
lymphoblasts in mucosal tissues: effects of altering the number of donor lymphoblasts. Immunology.
1981 Aug;43(4):669-75.
87.
Bienenstock J, McDermott MR, Befus AD. The significance ofbronchus-associated lymphoid tissue.
Bull Eur Physiopathol Respir. 1982 Jan-Feb;18(1):153-77. Review. No abstract available.
88.
McDermott MR, Befus AD, Bienenstock J. The structural basis for immunity in the respiratory tract.
Int Rev Exp Pathol. 1982;23:47-112. Review. No abstract available.
89.
Befus AD, Pearce FL, Gauldie J, Horsewood P, Bienenstock J. Mucosal mast cells. I. Isolation and
functional characteristics ofrat intestinal mast cells. J Immunol. 1982 Jun;128(6):2475- 80.
90.
Pearce FL, Befus AD, Gauldie J, Bienenstock J. Mucosal mast cells. II. Effects of anti-allergic
compounds on histamine secretion by isolated intestinal mast cells. J Immunol. 1982 Jun;128(6):
2481-6.
91.
Befus D, Bienenstock J. Factors involved in symbiosis and host resistance at the mucosa-parasite
interface. Prog Allergy. 1982;31 :76-177. Review. No abstract available.
92.
Befus AD, Pearce FL, Goodacre R, Bienenstock J. Unique functional characteristics of mucosal mast
cells. Adv Exp Med Biol. 1982;149:521-7.
93.
Befus AD, Johnston N, Berman L, Bienenstock J. Relationship between tissue sensitization and IgE
antibody production in rats infected with the nematode, Nippostrongylus brasiliensis. Int Arch
Allergy Appl Immunol. 1982;67(3):213-8.
94.
Befus AD, Bienenstock J. Immunity to infectious agents in the gastrointestinal tract. JAm Vet Med
Assoc. 1982 Nov 15;181(10):1066-8. No abstract available.
95.
Bienenstock J, Befus AD, Pearce F, Denburg J, Goodacre R. Mast cell heterogeneity: derivation and
function, with emphasis on the intestine. J Allergy Clin Immunol. 1982 Dec;70(6):407-12. Review.
No abstract available.
96.
Denburg JA, Wilson WE, Bienenstock J. Basophil production in myeloproliferative disorders:
increases during acute blastic transformation of chronic myeloid leukemia. Blood. 1982
Jul;60(1):113-20. No abstract available.
97.
Goodacre RL, Bienenstock J. Reduced suppressor cell activity in intestinal lymphocytes from
patients with Crohn's disease. Gastroenterology. 1982 Apr;82:653-8.
98.
Heatley RV, Thomas P, Prokipchuk EJ, Gauldie J, Sieniewicz DJ, Bienenstock J. Pulmonary
function abnormalities in patients with inflammatory bowel disease. Q J Med. 1982
Summer;51(203):241-50. No abstract available.
99. Heatley RV, Bienenstock J. Luminal lymphoid cells in the rabbit intestine. Gastroenterology, 1982
Feb;82(2):268-75.
100. Heatley RV, Befus AD, Bienenstock J. Nippostrongylus brasiliensis infection in the rat: effects of
surgical removal ofPeyer's patches, mesenteric lymph nodes and spleen. Int Arch Allergy Appl
Immunol. 1982;68(4):397-8.
101. Heatley RV, Denburg JA, Bayer N, Bienenstock J. Increased plasma histamine levels in migraine
patients. Clin Allergy. 1982 Mar;12(2):145-9.
102. McDermott MR, Mark DA, Befus AD, Baliga BS, Suskind RM, Bienenstock J. Impaired intestinal
localization of mesenteric lymphoblasts associated with vitamin A deficiency and protein-calorie
malnutrition. Immunology 1982 Jan;45(1 ): 1-5.
J Bienenstock
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103. Pearce FL, Befus AD, Bienenstock J. Histamine and mast cells: isolation and properties of mast cells
from the small bowel lamina propria of the rat. Agents and Actions. 1982 Apr;12(1-2):183-5.
104. Tagliabue A, Befus AD, Clark DA, Bienenstock J. Characteristics of natural killer cells in the murine
intestinal epithelium and lamina propria. J Exp Med. 1982 Jun; 1155(6): 1785-96.
105. Bienenstock J, Befus D, McDermott M, Mirski S, Rosenthal K. Regulation oflymphoblast traffic
and localization in mucosal tissues, with emphasis on IgA. Fed Proc. 1983 Dec;42(15):3213-7.
106. Bienenstock J, Befus AD, Denburg J, Goodacre R, Pearce F, Shanahan F. Mast cell heterogeneity.
Monogr Allergy. 1983;18:124-8. Review. No abstract available.
107. Bienenstock J, Befus AD. Some thoughts on the biologic role of immunoglobulin A. Gastroenterology 1983 Jan;84(1 ): 178-85. No abstract available.
108. Denburg JA, Richardson M, Telizyn S, Bienenstock J. Basophil/mast cell precursors in human
peripheral blood. Blood. 1983 Apr;61(4):775-80.
109. Freeman GM, Bienenstock J, Wong CL, Rawls WE. Canalicular function during herpetic
keratoconjunctivitis in rabbits. Arch Ophthalmol. 1983 Jan; 101 (1 ): 121-4.
110. Bienenstock J, Befus AD, McDermott M, Mirski S, Rosenthal K, Tagliabue A. The mucosal
immunological network compartmentalization of lymphocytes, natural killer cells, and mast cells.
Ann N Y Acad Sci. 1983 Jun 30;409: 164-70. Review. No abstract available.
111. Mitchell EB, AliMA, Keane P, Bienenstock J. The value of elevated y globulins in the diagnosis of
monoclonal gammopathy and multiple myeloma. Ir J Med Sci. 1983 Sep; 152(9):349-52. No abstract
available.
112. Bienenstock J. The lung as an immunologic organ. Annu Rev Med. 1984;35:49-62. Review.
113. Befus AD, Spencer JA, McDermott MR, McLaughlin B, Bienenstock J. Isolation and characteristics
of small intestinal lamina propria cells from normal and nematode (Nippostrongylus brasiliensis)infected rats. Int Arch Allergy Appl Immunol. 1984;75(4):345-50.
114. Bienenstock J, Befus D. Gut- and bronchus-associated lymphoid tissue. Am J Anat.
1984Jul;170(3):437-45.
115. Bland CE, Rosenthal KL, Pluznik DH, Dennert G, Hengartner H, Bienenstock J, Metcalfe DD.
Glycosaminoglycan profiles in cloned granulated lymphocytes with natural killer function and in
cultured cells: their potential use as biochemical markers. J Immunol. 1984 Apr;132(4):1937-42.
116. Denburg JA, Williams DB, Kinlough-Rathbone RL, Cazenave JP, Bienenstock J. Platelet activating
factor: regulation by mast cells and aspirin. Agents Actions. 1984 Feb;14(2):300-5.
117. Goto T, Befus D, Low R, Bienenstock J. Mast cell heterogeneity and hyperplasia in bleomycininduced pulmonary fibrosis ofrats. Am Rev Respir Dis. 1984 Nov;130(5):797-802.
118. McDermott MR, Smiley JR, Leslie P, Brais J, Rudzroga HE, Bienenstock J. Immunity in the female
genital tract after intravaginal vaccination of mice with an attenuated strain of herpes simplex virus
type 2. J Virol. 1984 Sep;51(3):747-53.
119. Pearce FL, Befus AD, Bienenstock J. Mucosal mast cells. III. Effect of quercetin and other
flavonoids on antigen-induced histamine secretion from rat intestinal mast cells. J Allergy Clin
Immunol. 1984 Jun;73(6):819-23.
120. Potter SR, Bienenstock J, Lee P, Wilkinson S, Buchanan WW. Clinical associations of fibroblast
growth promoting factor in scleroderma. J Rheumatol. 1984 Feb;11(1):43-7.
121. Rosenthal KL, Ishizaka T, Befus D, Dennert G, Hengartner H, Bienenstock J. Expression oflgE
receptors and histamine in cloned natural killer cell lines. J Immunol. 1984 Aug; 133(2):642-6.
122. Shanahan F, Lee TD, Bienenstock J, Befus AD. The influence of endorphins on peritoneal and
mucosal mast cell secretion. J Allergy Clin Immunol. 1984 Oct;74(4 Pt 1):499-504.
123. Shanahan F, Denburg JA, Bienenstock J, Befus AD. Mast cell heterogeneity. Can J Physiol
Pharmacol. 1984 Jun;62( 6):734-7.
124. Lee TD, Swieter M, Bienenstock J, Befus AD. Heterogeneity in mast cell populations. Clin Immunol
Rev. 1985;4(2):143-99. Review. No abstract available.
J Bienenstock
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125. Bienenstock J. Bronchus-associated lymphoid tissue. Int Arch Allergy Appl Immunol. 1985;76
Suppl 1:62-9. No abstract available.
126. Befus D, Goodacre R, Dyck N, Bienenstock J. Mast cell heterogeneity in man. I. Histologic studies
of the intestine. Int Arch Allergy Appl Immunol. 1985;76(3):232-6.
127. Bienenstock J, Befus D, Denburg J, Goto T, Lee T, Otsuka H, Shanahan F. Comparative aspects of
mast cell heterogeneity in different species and sites. Int Arch Allergy Appl Immunol. 1985;77(12):126-9.
128. Denburg JA, Telizyn S, Beida A, Dolovich J, Bienenstock J. Increased numbers of circulating
basophil progenitors in atopic patients. J Allergy Clin Immunol. 1985 Sep;76(3):466-72.
129. Denburg JA, Telizyn S, Messner H, LimB, Jamal N, Ackerman SJ, Gleich GJ, Bienenstock J.
Heterogeneity of human peripheral blood eosinophil-type colonies: evidence for a common
basophil-eosinophil progenitor. Blood. 1985 Aug;66(2):312-18.
130. Denburg JA, Messner H, LimB, Jamal N, Telizyn S, Bienenstock J. Clonal origin of human
basophil/mast cells from circulating multipotent hemopoietic progenitors. Exp Hematol. 1985
Mar; 13(3): 185-8.
131. Ernst PB, Petit A, Befus AD, Clark DA, Rosenthal KL, Ishizaka T, Bienenstock J. Murine intestinal
intraepitheliallymphocytes II. Comparison of freshly isolated and cultured intraepithelial
lymphocytes. Eur J Immunol. 1985 Mar;15(3):216-21.
132. Lee TD, Shanahan F, Miller HR, Bienenstock J, Befus AD. Intestinal mucosal mast cells: isolation
from rat lamina propria and purification using unit gravity velocity sedimentation. Immunology. 1985
Aug;55(4)721-8.
133. Lee TD, Sterk A, Ishizaka T, Bienenstock J, Befus AD. Number and affinity of receptors for IgE on
enriched populations of isolated rat intestinal mast cells. Immunology. 1985 Jun;55(2):363-6.
134. McDermott MR, Horsley BA, Warner AA, Bienenstock J. Mesenteric lymphoblast localization
throughout the murine small intestine: temporal analysis relating intestinal length and lymphoblast
division. Cell Tissue Kinet. 1985 Sep;18(5):505-19.
135. Otsuka H, Denburg J, Dolovich J, Hitch D, Lapp P, Rajan RS, Bienenstock J, Befus D.
Heterogeneity of metachromatic cells in human nose: significance of mucosal mast cells. J Allergy
Clin Immunol. 1985 Nov;76(5):695-702.
136. Pearce FL, Ali H, Barrett KE, Befus AD, Bienenstock J, Brostoff J, Ennis M, Flint KC, Hudspith B,
Johnson NM. Functional characteristics of mucosal and connective tissue mast cells of man, the rat
and other animals. Int Arch Allergy Appl Immunol. 1985;77(1-2):274-6.
137. Petit A, Ernst PB, Befus AD, Clark DA, Rosenthal KL, Ishizaka T, Bienenstock J. Murine intestinal
intraepitheliallymphocytes I. Relationship of a novel Thy-1-,Lyt-1-,Lyt-2+, granulated subpopulation
to natural killer cells and mast cells. Eur J Immunol. 1985 Mar;15(3):211-5.
138. Potter SR, Bienenstock J, Goldstein S, Buchanan WW. Fibroblast growth factors in scleroderma. J
Rheumatol. 1985 Dec;12(6):1129-35.
139. Shanahan F, Denburg JA, Fox J, Bienenstock J, Befus D. Mast cell heterogeneity: effects of
neurenteric peptides on histamine release. J Immunol. 1985 Aug;135(2):1331-7.
140. Carman PS, Ernst PB, Rosenthal KL, Clark DA, Befus AD, Bienenstock J. Intraepithelialleukocytes
contain a unique subpopulation ofNK-like cytotoxic cells active in the defense of gut epithelium to
enteric murine coronavirus. J Immunol. 1986 Mar 1;136(5): 136:1548-53.
141. Denburg JA, Telizyn S, Ahlstedt S, Olafsson JH, Roupe G, Bienenstock J. Basophil/mast cell
precursors in mast cell proliferative disorders. Clin Invest Med. 1986;9( 1):21-5.
142. Denburg JA, Davison M, Bienenstock J. Partial separation and functional characterization of guinea
pig basophil-stimulating factor. Int Arch Allergy Appl Immunol. 1986;79(3):312-9.
143. Denburg JA, Askenase PW, Brown SJ, Bienenstock J. Serum basophil-stimulating activity in the
guinea-pig during induction of basophilic responses to ovalbumin and tick feeding. Immunology.
1986 Jul;58(3):405-10.
J Bienenstock
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144. Ernst PB, Clark DA, Rosenthal KL, Befus AD, Bienenstock J. Detection and characterization of
cytotoxic T lymphocyte precursors in the murine intestinal intraepithelialleukocyte population. J
Immunol 1986 Mar 15;136(6):2121-6 .
... ~
145. Jenkins RT, Goodacre RL, Rooney PJ, Bienenstock J, Sivakumaran T, Walker WH. Studies of
intestinal permeability in inflammatory diseases using polyethylene glycol 400. Clin Biochem. 1986
Oct; 19(5):298-302.
146. McDermott MR, Horsewood P, Clark DA, Bienenstock J. T lymphocytes in the intestinal epithelium
and lamina propria of mice. Immunology 1986 Feb;57(2):213-8.
147. Otsuka H, Denburg JA, Befus AD, Hitch D, Lapp P, Rajan RS, Bienenstock J, Dolovich J. Effect of
beclomethasone dipropionate on nasal metachromatic cell sub-populations. Clin Allergy. 1986
Nov;16(6):589-95.
148. Otsuka H, Dolovich J, Befus D, Bienenstock J, Denburg J. Peripheral blood basophils, basophil
progenitors, and nasal metachromatic cells in allergic rhinitis. Am Rev Respir Dis. 1986
May;133(5):757-62.
149. Otsuka H, Dolovich J, Befus AD, Telizyn S, Bienenstock J, Denburg JA. Basophilic cell progenitors,
nasal metacl).romatic cells, and peripheral blood basophils in ragweed-allergic patients. J Allergy Clin
Immunol. 1986 Aug;78(2):365-71.
150. Shanahan F, Lee TD, Denburg JA, Bienenstock J, Befus AD. Functional characterization of mast
cells generated in vitro from the mesenteric lymph node of rats infected with Nippostrongylus
brasiliensis. Immunology 1986 Mar;57(3)455-9.
151. Shanahan F, Lee TD, Bienenstock J, Befus AD. Mast cell heterogeneity: effect of anti-allergic
compounds on neuropeptide-induced histamine release. Int Arch Allergy Appl Immunol. 1986;80(4):
424-6.
152. Stanisz AM, Befus D, Bienenstock J. Differential effects ofvasoactive intestinal peptide, substance
P, and somatostatin on immunoglobulin synthesis and proliferations by lymphocytes from Peyer's
patches, mesenteric lymph nodes, and spleen. J Immunol. 1986 Jan;136(1):152-6.
153. Befus D, Lee T, Ernst P, Egwang T, McElroy P, Gauldie J, Bienenstock J. Unique characteristics of
local responses in host resistance to mucosal parasitic infections. Vet Parasitol. 1986 Mar;20(13): 175-94. Review.
154. Barr RD, Sauder DN, Bienenstock J. Interactions of stem cells and T lymphocytes contribute to the
physiological control of celll proliferation in rapidly renewing tissues. Med Hypotheses. 1986
Apr;19(4):387-96.
155. Stevens RL, Lee TD, Seldin DC, Austen KF, Befus AD, Bienenstock J. Intestinal mucosal mast cells
from rats infected with Nippostrongylus brasiliensis contain protease-resistant chondroitin sulfate
di-B proteoglycans. J Immunol. 1986 Jul1;137(1):291-5.
156. Ernst PB, Stanisz AM, Scicchitano R, Paraskevas F, Payan D, Bienenstock J. Novel regulatory
mechanisms oflgA synthesis respective roles ofneuropeptides and cells ofthe anti-suppressor
circuit. Adv Exp Med Bioi. 1987;216A:57-68. No abstract available.
157. Befus AD, Dyck N, Goodacre R, Bienenstock J. Mast cells from the human intestinal lamina propria.
Isolation, histochemical subtypes, and functional characterization. J Immunol. 1987 Apr
15;138(8):2604-1 0.
158. Bienenstock J, Tomioka M, Matsuda H, Stead RH, Quinonez G, Simon GT, Coughlin MD, Denburg
JA (1987): The role of mast cells in inflammatory processes: Evidence for nerve/mast cell
interactions. Int Archs Allergy Appl Immunol82:238-243.
159. Bienenstock J (1987): Mast cell heterogeneity. J Allergy Clin Immunol July:150-154.
160. Denburg JA, Otsuka H, Ohnisi M, Ruhno J, Bienenstock J, Dolovich J. Contribution of basophil/mast
cell and eosinophil growth and differentiation to the allergic tissue inflammatory response. Int Arch
Allergy Appl Immunol. 1987;82(3-4):321-6. Review.
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161. Jenkins RT, Jones DB, Goodacre RL, Collins SM, Coates G, Hunt RH, Bienenstock J. Reversibility
of increased intestinal permeability to 51 Cr-EDT A in patients with gastrointestinal inflammatory
diseases. Am J Gastroenterol. 1987 Nov;82(11 ): 1159-64.
162. Jenkins RT, Rooney PJ, Jones DB, Bienenstock J, Goodacre RL. Increased intestinal permeability in
patients with rheumatoid arthritis: a side-effect of oral nonsteroidal anti-inflammatory drug therapy?
Br J Rheumatol. 1987 Apr;26(2): 103-7.
163. Bienenstock J, Tomioka M, Stead R, Ernst P, Jordana M, Gauldie J, Dolovich J, Denburg J. Mast cell
involvement in various inflammatory processes. Am Rev Respir Dis. 1987 Jun;135(6 Pt 2):S5-8.
Review.
164. Carmen PS, Ernst PB, Rosenthal KL, Clark DA, Befus DA, Bienenstock J. Natural killer (NK) cell
activity against enteric murine coronavirus mediated by intestinal leukocytes. Adv Exp Med Bioi.
1987;216A:533-7. No abstract available.
165. McDermott MR, Lukacher AE, Braciale VL, Braciale TJ, Bienenstock J. Characterization and in vivo
distribution of influenza-virus-specific T -lymphocytes in the murine respiratory tract. Am Rev Respir
Dis. 1987 Jan;135(1):245-9.
166. Otsuka H, Dolovich J, Richardson M, Bienenstock J, Denburg JA. Metachromatic cell progenitors
and specific growth and differentiation factors in human nasal mucosa and polyps. Am Rev Respir
Dis. 1987 Sep;136(3):710-7.
167. Scicchitano R, Stanisz AM, Payan DG, Kiyono H, McGhee JR, Bienenstock J. Expression of
substance P and somatostatin receptors on a T helper cell line. Adv Exp Med Bioi. 1987;216A: 18590. No abstract available.
168. Scicchitano R, Bienenstock J, Stanisz AM. The differential effect with time of neuropeptides on the
proliferative responses of murine Peyer's patch and splenic lymphocytes. Brain Behav Immun. 1987
Sep;1(3):231-7.
169. Scicchitano R, Dazin P, Bienenstock J, Payan DG, Stanisz AM .. Distribution of somatostatin
receptors on murine spleen and Peyer's patch T and B lymphocytes. Brain Behav Immun. 1987
"'"'
Jun;1(2):173-84.
170. Bienenstock J, Ernst PB, Underdown BJ. The gastrointestinal tract as an immunologic organ- state
ofthe art. Ann Allergy. 1987 Nov;59(5 Pt 2):17-20. Review.
171. Stanisz A, Scicchitano R, Stead R, Matsuda H, Tomioka M, Denburg J, Bienenstock J.
Neuropeptides and immunity. Am Rev Respir Dis. 1987 Dec;136(6 Pt 2):S48-51. Review.
172. Bienenstock J, Perdue M, Stanisz A, Stead R. Neurohormonal regulation of gastrointestinal
immunity. Gastroenterology. 1987 Dec;93(6):1431-4. No abstract available.
173. Stead RH, Bienenstock J, Stanisz AM. Neuropeptide regulation of mucosal immunity. Immunol
Rev. 1987 Dec;100:333-59. Review. No abstract available.
174. Bienenstock J, Denburg J, Scicchitano R, Stead R, Perdue M, Stanisz A. Role ofneuropeptides,
nerves and mast cells in intestinal munity
175. Shanahan F, MacNiven I, Dyck N, Denburg JA, Bienenstock J, Befus AD. Human lung mast cells:
distribution and abundance of histochemically distinct subpopulations. Int Arch Allergy Appl
Immunol. 1987;83(3):329-31.
176. Stanisz AM, Scicchitano R, Dazin P, Bienenstock J, Payan DG. Distribution of substance Preceptors
on murine spleen and Peyer's patch T and B cells. J Immunol. 1987 Aug 1;139(3):749-54.
177. Stanisz AM, Scicchitano R, Payan DG, Bienenstock J. In vitro studies of immunoregulation by
substance P and somatostatin. Ann NY Acad Sci. 1987;496:217-25. No abstract available.
178. Stead RH, Tomioka M, Quinonez G, Simon GT, Felten SY, Bienenstock J. Intestinal mucosal mast
cells in normal and nematode-infected rat intestines are in intimate contact with peptidergic nerves.
Proc Natl Acad Sci US A. 1987 May;84(9):2975-9.
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179. Tanno Y, Bienenstock J, Richardson M, Lee TD, Befus AD, Denburg JA. Reciprocal regulation of
human basophil and eosinophil differentiation by separate T-cell-derived factors. Exp Hematol. 1987
Jan; 15(1 ):24-33.
180. Bienenstock J, Perdue M, Blennerhassett M, Stead R, Kakuta N, Sestini P, Vancheri C, Marshall J.
Inflammatory cells and the epithelium. Mast cell/nerve interactions in the lung in vitro and in vivo.
Am Rev Respir Dis. 1988; 138(6 Pt 2):S31-4.
181. Bienenstock J. An update on mast cell heterogeneity. J Allergy Clin Immunol 1988 May;81 (5 Pt
1):763-9.
182. Hanglow AC, Perdue MH, Dyck N, Bienenstock J. Role of nonspecific cytotoxic cells in intestinal
epithelial cell injury in Nippostrongylus brasiliensis infection. Clin Immunol Immunopathol. 1988
Mar;46(3):406-11.
183. Heavey DJ, Ernst PB, Stevens RL, Befus AD, Bienenstock J, Austen KF. Generation ofleukotriene
C4, leukotriene B4, and prostaglandin D2 by immunologically activated rat intestinal mucosa mast
cells. J Immunol. 1988 Mar 15;140(6):1953-7.
184. Jordana M, Befus AD, Newhouse MT, Bienenstock J, Gauldie J. Effect of histamine on proliferation
of normal human adult lung fibroblasts. Thorax 1988 Jul;43(7):552-8.
185. Matsuda H, Switzer J, Coughlin MD, Bienenstock J, Denburg JA. Human basophilic cell
differentiation promoted by 2.5S nerve growth factor. Int Arch Allergy Appl Immunol.
1988;86(4):453-7.
186. Matsuda H, Coughlin MD, Bienenstock J, Denburg JA. Nerve growth factor promotes human
hemopoietic colony growth and differentiation. Proc Natl Acad Sci US A. 1988 Sep;85(17):6508-12.
187. Ohnishi M, Ruhno J, Bienenstock J, Milner R, Dolovich J, Denburg JA. Human nasal polyp epithelial
basophil/mast cell and eosinophil colony-stimulating activity. The effect is T-cell-dependent. Am Rev
Respir Dis. 1988 Sep; 138(3):560-4.
188. Pezzati P, Mueller A, Bienenstock J, Stanisz AM. Neuropeptides, nerve growth factor, and mucosal
immunity. Brain Behav Immun. 1988 Dec;2(4):311-7. Review. No abstract available.
189. Scicchitano R, Dazin P, Bienenstock J, Payan DG, Stanisz AM. The murine IgA-secreting
plasmacytoma MOPC-315 expresses somatostatin receptors. J Immunol. 1988 Aug 1;141(3): 937-41.
190. Scicchitano R, Bienenstock J, Stanisz AM (1988): In vivo immunomodulation by the neuropeptide
substance P. Immunology 63:733-735.
191. Tomioka M, Stead RH, Nielsen L, Couglin MD, Bienenstock J. Nerve growth factor enhances
antigen and other secretagogue-induced histamine release from rat peritoneal mast cells in the
absence ofphosphatidylserine. J Allergy Clin Immunol. 1988 Oct;82(4):599-607.
192. Bienenstock J, Croitoru K, Ernst PB, Stead RH, Stanisz A. Neuroendocrine regulation ofmucosal
immunity. Immunol Invest. 1989 Jan-May;18(1-4):69-76. Review.
193. Bienenstock J, Croitoru K, Ernst PB, Stanisz AM. Nerves and neuropeptides in the regulation of
mucosal immunity. Adv Exp Med Biol. 1989;257:19-26. Review. No abstract available.
194. Ernst PB, Lee ST, Maeba J, Bienenstock J, Stanisz AM, Paraskevas F. A role for isotope-specific
binding factors in the regulation of lgA- and lgG-specific responses by the anti/contrasuppressor T
cell circuit. J Immunol. 1989 Sep 1;143(5):1426-32.
195. Hanglow AC, Bienenstock J, Perdue MH. Effects of platelet-activating factor on ion transport in
isolated rat jejunum. Am J Physiol. 1989 Nov;(5 Pt 1):0845-50.
196. Lee ST, Maeba J, Ernst PB, Bienenstock J, Paraskevas F. The isotope of an Ig-containing mediator
dictates the isotope of the antibody produced: a novel mechanism of isotope regulation. Reg
Immunol. 1989. Mar-Apr;2(2):111-6.
197. MacQueen G, Marshall J, Perdue M, Siegel S, Bienenstock J. Pavlovian conditioning of rat mucosal
mast cells to secrete rat mast cell protease II. Science. 1989 Jan 6;243(4887):83-5.
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198. Marshall JS, Bienenstock J, Perdue MH, Stanisz AM, Stead RH, Ernst PB. Novel cellular interactions
and networks involving the intestinal immune system and its microenvironment. APMIS. 1989
May;97(5):383-94. Review.
199. Ohnishi M, Ruhno J, Bienenstock J, Dolovich J, Denburg JA.. Hematopoietic growth factor
production by cultured cells of human nasal polyp epithelial scrapings: kinetics, cell source, and
relationship to clinical status. J Allergy Clin Immunol. 1989 Jun;83(6):1091-100.
200. Sestini P, Dolovich M, Vancheri C, Stead RH, Marshall JS, Perdue M, Gauldie J, Bienenstock J.
Antigen-induced lung solute clearance in rats is dependent on capsaicin-sensitive nerves. Am Rev
Respir Dis. 1989 Feb; 139(2):40 1-6.
201. Stead RH, Dixon MF, Bramwell NH, Riddell RH, Bienenstock J. Mast cells are closely apposed to
nerves in the human gastrointestinal mucosa. Gastroenterology. 1989 Sep;97(3):575-85.
202. Tomioka M, Goto T, Lee TD, Bienenstock J, Befus AD. Isolation and characterization oflung mast
cells from rats with bleomycin-induced pulmonary fibrosis. Immunology. 1989 Mar;66(3):439-44.
203. Vancheri C, Gauldie J, Bienenstock J, Cox G, Scicchitano R, Stanisz A, Jordana M. Human lung
fibroblast-derived granulocyte-macrophage colony stimulating factor (GM-CSF) mediates eosinophil
survival in vitro. Am J Respir Cell Mol Bioi. 1989 Oct;1(4):289-95.
204. Stanisz AM, Bienenstock J, Agro A. Neuromodulation of mucosal immunity. Reg Immunol. 1989
Nov-Dec;2(6):414-9. Review. No abstract available.
205. Blennerhassett MG, Bienenstock J. Apparent innervation of rat basophilic leukaemia (RBL-2H3)
cells by sympathetic neurons in vitro. Neurosci Lett. 1990 Nov 27;120(1):50-4.
206. Croitoru K, Ernst PB, Bienenstock J, Padol I, Stanisz AM. Selective modulation of the natural killer
activity of murine intestinal intraepithelialleucocytes by the neuropeptide substance P. Immunology.
1990 Oct;71(2):196-201.
207. Croitoru K, Stead RH, Bienenstock J, Fulop G, Hamish DG, Shultz LD, Jeffery PK, Ernst PB.
Presence of intestinal intraepitheliallymphocytes in mice with severe combined immunodeficiency
disease. Eur J Immunol. 1990 Mar;20(3):645-51.
208. Janiszewski J, Bienenstock J, Blennerhassett MG .. Activation of rat peritoneal mast cells in coculture
with sympathetic neurons alters neuronal physiology. Brain Behav Immun. 1990 Jun;4(2):139-50.
209. Marshall JS, Stead RH, McSharry C, Nielsen L, Bienenstock J. The role of mast cell degranulation
products in mast cell hyperplasia. I. Mechanism of action of nerve growth factor. J Immunol. 1990
Mar 1;144(5):1886-92.
210. Marshall JS, Bienenstock J. Springer Semin Immunopathol. 1990;12(2-3):191-202. Review. No
abstract available.
211. Sestini P, Bienenstock J, Crowe SE, Marshall JS, Stead RH, Kakuta Y, Perdue MH. Ion transport in
rat tracheal epithelium in vitro. Role of capsaicin-sensitive nerves in allergic reactions. Am Rev ,
Respir Dis. 1990 Feb;14(2):393-7.
212. Stead RH, Franks AJ, Goldsmith CH, Bienenstock J, Dixon MF. Mast cells, nerves and fibrosis in
the appendix: a morphological assessment. J Pathol. 1990 Jul;161(3):209-19.
213. Tsuda T, Switzer J, Bienenstock J, Denburg JA. Interactions of hemopoietic cytokines on
differentiation ofHL-60 cells. Nerve growth factor is a basophilic lineage-specific co-factor. Int Arch
Allergy Appl Immunol. 1990;91(1):15-21.
214. Bienenstock J, MacQueen G, Sestini P, Marshall JS, Stead RH, Perdue MH. Mast cell/nerve
interactions in vitro and in vivo. Am Rev Respir Dis. 1991 Mar;143(3 Pt 2):S55-8. Review.
215. Blennerhassett MG, Tomioka M, Bienenstock J. Formation of contacts between mast cells and
sympathetic neurons in vitro. Cell Tissue Res. 1991 Jul;265(1):121-8.
216. Croitoru K, Stead RH, Bienenstock J, Shultz LD, Ernst PB. T cell receptor expression is not required
for the localization and differentiation ofintraepitheliallymphocytes. Immunol Res. 1991;10(34):293-5. No abstract available.
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217. Kawabori S, Soda K, Perdue MH, Bienenstock J. The dynamics of intestinal eosinophil depletion in
rats treated with dexamethasone. Lab Invest. 1991 Feb;64(2):224-33.
218. Soda K, Kawabori S, Perdue MH, Bienenstock J. Macrophage engulfment of mucosal mast cells in
rats treated with dexamethasone. Gastroenterology. 1991 Apr;100(4):929-37.
219. Tsuda T, Wong D, Dolovich J, Bienenstock J, Marshall J, Denburg JA. Synergistic effects ofnerve
growth factor and granulocyte-macrophage colony-stimulating factor on human basophilic cell
differentiation. Blood. 1991 Mar 1;77(5):971-9.
220. Stead RH, Kosecka Janiszewska U, Oestreicher AB, Dixon MF, Bienenstock J. Remodeling ofB-50
(GAP-43)- and NSE-immunoreactive mucosal nerves in the intestines of rats infected with
Nippostrongylus brasiliensis. J Neurosci. 1991 Dec;11(12):3809-21.
221. Bienenstock J, Holt PG (1992): Local immunity in the airways. Am Rev Respir Dis, 146:1351-1353.
222. Biennerhassett MG, Janiszewski J, Bienenstock J. Sympathetic nerve contact alters membrane
resistance of cells of the RBL-2H3 mucosal mast cell line. Am J Respir Cell Mol Biol. 1992
May;6( 5):504-9.
223. Janiszewski J, Bienenstock J, Blennerhassett MG. Substance P induces whole-cell current transients
in RBL-2H3 cells. Am J Physiol. 1992 Oct;263(4 Pt 1):C736-42.
224. Pezzati P, Marshall JS, Stanisz AM, Bienenstock J, Stead RH. Expression of nerve growth factor
receptor immunoreactivity on follicular dendritic cells from human mucosa ssociated lymphoid
tissues. Immunol. 1992 Jul;76(3):485-90.
225. McKay DM, Bienenstock J, Perdue MH. Inhibition of antigen-induced secretion in the rat jejunum by
interferon alpha/beta. Reg Immunol. 1993 Jan-Feb;5(1):53-9.
226. Soda K, Kawabori S, Kanai N, Bienenstock J, Perdue MH. Steroid-induced depletion of mucosal
mast cells and eosinophils in intestine of athymic nude rats. Int Arch Allergy Immunol.
1993; 10(1 ):39-46
227. Marshall JS, Gauldie J, Nielsen L, Bienenstock J. Leukemia inhibitory factor production by rat mast
cells. Eur J Immunol. 1993 Sep;23(9):2116-20.
228. Stanisz AM, Kataeva G, Bienenstock J. Hormones and Local Immunity. Int Arch Allergy Immunol.
1994; 103(3):217-22. Review.
229. Kannan Y, Stead RH, Goldsmith CH, Bienenstock J. Lymphoid tissues induce NGF-dependent and
NGF-independent neurite outgrowth from rat superior cervical ganglia explants in culture. J Neurosci
Res. 1994 Feb 15;37(3):374.83.
230. Marshall JS, Kawabori S, Nielsen L, Bienenstock J. Morphological and functional characteristics of
peritoneal mast cells from young rats. Cell Tissue Res. 1994 Jun;276(3):565-70.
231. Janiszewski J, Bienenstock J, Blennerhassett M. Picomolar doses of SP trigger electrical responses in
mast cells without degranulation. Am J Physiol. 1994 Jul;267(1 Pt 1):C138-45.
232. Croitoru, K, Bienenstock J, Ernst PB. Phenotypic and functional assessment of intraepithelial
lymphocytes bearing a 'forbidden' alpha beta TCR. Int Immunol. 1994 Oct;6(10):1467-73,
233. Kosecka U, Marshall J, Crowe SE, Bienenstock J, Perdue MH. Pertussis toxin stimulates
hypersensitivity and enhances nerve-mediated antigen uptake in rat intestine. Am J Physiol. 1994
Nov;267(5 Pt 1):G745-53.
234. McKay DM, Bienenstock J. The interaction between mast cells and nerves in the gastrointestinal
tract. Immunol Today. 1994 Nov;15(11):533-8. Review.
235. Djuric VJ, Kosecka U, Bienenstock J, Perdue MH. Strain-related difference in susceptibility to
anaphylactic shock correlates with measures of spontaneous activity. Brain Behav Immun. 1994
Dec;8(4):355-70.
236. Djuric VJ, Wang L, Bienenstock J, Perdue MH. Naloxone exacerbates intestinal and systemic
anaphylaxis in the rat. Brain Behav Immun. 1995 Jun;9(2):87-100.
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237. Djuric VJ, Overstreet DH, Bienenstock J, Perdue MH (1995): Immediate hypersensitivity in the
flinders rat: further evidence for a possible link between susceptibility to allergies and depression.
Brain Behav Immun. 1995 Sep;9(3):196-206.
"""'
238. Kannan Y, Stead SH, Goldsmith CH, Bienentock J. Neurite outgrowth induced by rat lymphoid
tissues in vitro. Adv Exp Med Biol. 1995;371A:567-70. No abstract available.
239. Marie I, Holt PG, Perdue MH, Bienenstock J. Class II major histocompatibility complex antigen (!a)bearing dendritic cells (DC) in the epithelium ofthe rat intestine. J Immunol. 1996 Feb;156(4):1408240. Kannan Y, Bienenstock J, Ohta M, Stanisz AM, Stead RH. Nerve growth factor and cytokines
mediate lymphoid tissue-induced neurite outgrowth from mouse superior cervical ganglia in vitro. J
Immunol. 1996 Jul 1; 157(1 ):313-20.
241. MacLeod SM, Bienenstock J. Evidence-based rationing: Dutch pragmatism or government
insensitivity? CMAJ. 1998 Jan 27;158(2):213-4. No abstract available.
242. Blennerhassett MG, Bienenstock J. Sympathetic nerve contact causes maturation of mast cells in
vitro. J Neurobiol. 1998 May;35(2): 173-82.
243. Bienenstock, J. T cells and the immune response: Down regulation via mucosal exposure. Can Resp
J. 1998 Jul-Aug;5 Suppl A:27A-30A. Review.
244. Marshall JS, Gomi K, Blennerhassett MG, Bienenstock J. Nerve growth factor modifies the
expression of inflammatory cytokines by mast cells in a prostanoid dependent mechanism. J.
Immunol. 1999 Apr 1;162(7):4271-6.
245. Sanico AM, Koliatsos VE, Stanisz AM, Bienenstock J, Togias A. Neural hyperresponsiveness and
nerve growth factor in allergic rhinitis. Int Arch Allergy Immunol. 1999 Feb-Apr; 118(2-4): 154-8.
246. Suzuki R, Furuno T, McKay DM, Wolvers D, Teshima R, Nakanishi M, Bienenstock J. (1999):
Direct Neurite-mast cell communication in vitro occurs via the neuropeptide substance P. J Immunol.
1999 Sep 1;163(5):2410-5.
247. Sanico AM, Stanisz AM, Gleeson TD, Bora S, Proud D, Bienenstock J, Koliatsos VE, Togias A.
Nerve growth factor expression and release in allergic inflammatory disease of the upper airways.
Am J Respir Crit Care Med. 2000 May;161(5):1631-5.
248. Bienenstock J. Stress and asthma: the plot thickens. Am J Respir Crit Care Med. 2002 Apr
15;165(8):10345. No abstract available.
249. Bienenstock J, Wiley RE, Neigh GS, Waserman S, Keith P. Probiotics in the management and
prevention of atopy. Clin Rev Allergy Immunol. 2002 Jun;22(3):275-85. Review. No abstract
available.
250. MoriN, Suzuki R, Furuno T, McKay DM, Wada M, Teshima R, Bienenstock J, Nakanishi M.
Nerve-mast cell (RBL) interaction: RBL membrane ruffling occurs at the contact site with an
activated neurite. Am J Physiol Cell Physiol. 2002 Dec;283(6):C1738-44. Epub 2002 Aug 14.
251. MaD, Wolvers DAW, Stanisz A, Bienenstock J. Interleukin-1 0 and nerve growth factor have
reciprocal upregulatory effects on intestinal epithelial cells. Am J Physiol Regul Integr Comp Physiol.
2003 May;284(5):R1323-9. Epub 2003 Jan 23.
252. van der Kleij H, MaD, Redegeld FAM, Kraneveld AD, Nijkamp FP, Bienenstock J.: Functional
expression of neurokinin 1 receptors on mast cells induced by IL-4 and SCF. J Immunol.2003 Aug
15;171(4):2074-9.
253. Leigh R, MacQueen G, Tougas G, Hargreave FE, Bienenstock J. Change in forced expiratory
volume (FEV1) in 1 second after a sham bronchoconstrictor in suggestible, but not suggestionresistant, asthmatic patients: a pilot study. Psychosom Med. 2003 Sep-Oct;65(5):791-5.
254. Maurer M, Theoharides T, Granstein RD, BischoffSC, Bienenstock J, Henz B, Kovanen P,
Piliponsky AM, Kambe N, Vliagoftis H, Levi-Schaffer F, Metz M, Miyachi V, Befus D, Forsythe P,
Kitamura Y, Galli S. What is the physiological function of mast cells? Exp Dermatol. 2003
I
Dec; 12(6):886-91 0.
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255. MaD, Forsythe P, Bienenstock J. Live Lactobacillus reuteri is essential for the inhibitory effect on
tumor necrosis factor alpha-induced Interleukin-8 expression. Infect Immun. 2004 Sep;72(9):530814.
256. Furuno T, MaD, van der Kleij H, Nakanishi M, Bienenstock J. Bone marrow derived mast cells
respond in co-culture to scorpion venom activation of superior cervical ganglion neurites according to
level of expression ofNK-1 receptors. Neuroscience Lett. 2004 Dec 6;372(3): 185-9.
257. Furuno T, Ita A, Koma Y, Watabe K, Yokozaki H, Bienenstock J, Nakanishi M, Kitamura Y. The
spermatogenic lg superfamily/synaptic cell adhesion molecule mast-cell adhesion molecule promotes
interaction with nerves. J Immunol. 2005 Jun 1; 174(11 ):6934-42.
258. Bienenstock J, McDermott MR. Bronchus- and nasal-associated lymphoid tissues. lmmunol Rev.
2005 Aug;206:22-31. Review.
259. van der Kleij H, Bienenstock J. The significance of conversation between mast cells and nerves.
Allergy, Asthma & Clin Immunol. 2005 1(2): 65-80.
260. Akiyama H, Amano H, Bienenstock J. Rat tracheal epithelial responses to water avoidance stress. J
Allergy Clin Immunol. 2005 Aug; 116(2):318-24.
261. Kamiya T, Wang L, Forsythe P, Goettsche G, Mao YK, Wang YF, Tougas G, Bienenstock J.
Inhibitory effects of Lactobacillus reuteri on visceral pain induced by colorectal distension in Sprague
Dawley rats. Gut. 2006 Feb;55(2):191-6. Epub 2005 Dec 16.
262. O'Hara A, O'Regan P, Fanning A, O'Mahony C, MacSharry J, Lyons A, Bienenstock J, O'Mahony
L, Shanahan F. Functional modulation of human intestinal epithelial cell responses by
Bifidobacterium infantis and Lactobacillus salivarius. Immunology. 2006 Jun;118(2):202-15.
263. SteinhoffM, Bienenstock J, Schmelz M, Naurer M, Wei E, Biro T. Neurophysiological,
neuroimmunological, and neuroendocrine basis of pruritus. J Invest Dermatol. 2006
Aug;126(8):1705-18. Review.
264. MacQueen GM, Bienenstock J. Stress and immune regulation. Clin Exp Allergy 2006
Aug;36(8):969-71. No abstract available.
265. Forsythe P, Inman MD, Bienenstock J. Oral treatment with live Lactobacillus reuteri inhibits the
allergic airway response in mice. Am J Respir Crit Care Med. 2007 Mar 15;175(6):561-9. Epub 2007
Jan4.
266. Lorentz A, Hoppe J, Worthmann H, Gebhardt T, Hesse U, Bienenstock J, BischoffSC. Neurotrophin3, but not nerve growth factor, promotes survival of human intestinal mast cells. Neurogastroenterol
Motil. 2007 Apr;19(4):301-8.
267. Amano H, Akiyama H, Bienenstock J. Differential corticosterone responses to stress in the lung in
two strains of Flinders rats. Clin Exp Allergy. 2008 Apr;38(4):659-66. Epub 2007 Dec 20.
268. Spaziani R, Bayati A, Redmond K, Bajaj H, Mazzadi S, Bienenstock J, Collins SM, Kamath MV.
(2008): Vagal dysfunction in IBS in response to colorectal distension. Neurogastroenterol Motil.
2008 May;20(5):576. Mazzadi, S [added]
269. Duncker SC, Wang L, Hols P, Bienenstock J. The D-alanine content oflipoteichoic acid is crucial
for Lactobacillus plantarum mediated protection from visceral pain perception in a rat colorectal
distension model. Neurogastroenterol Motil. 2008 Jul;20(7):843-50. Epub 2008 Feb 25.
270. Desbonnet L, Garrett L, Clarke G, Bienenstock J, Dinan TG. The probiotic Bifidobacteria infantis:
An assessment of potential antidepressant properties in the rat. J Psychiatr Res. 2008 Dec;43(2): 16474. Epub 2008 May 5.
271. Feng BS, Chen X, He SH, Zheng PY, Foster J, Xing Z, Bienenstock J, Yang PC. Disruption ofT-cell
immunoglobulin and mucin domain molecule (TIM)-1/TIM4 interactions as a therapeutic strategy in
a dendritic cell-induced peanut allergy model. J Allergy Clin Immunol. 2008 122:55-61, 6l.el-7.
Epub 2008 Jun 10.
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272. Arck PC, Gilhar A, Bienenstock J, Paus R. The alchemy of immune privilege explored from a
neuroimmunological perspective. Curr Opin Pharmacol. 2008 Aug;8(4):480-9. Epub 2008 July28.
Review.
.....·
273. van der Kleij H, O'Mahony C, Shanahan F, O'Mahony L, Bienenstock J. Protective effects of
Lactobacillus reuteri and Bifidobacterium infantis in murine models for colitis do not involve the
vagus nerve Am J Physiol: Regul Integr Comp Physiol 2008 Oct;295(4): R1131-7. Epub 2008 July
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Liver and Gastrointestinal Tract, SR Targan, F Shanahan, eds. Igaku-Shoin Medical
Publishers Inc., New York, pp. 183-201.
112. Denburg JA, Jordana M, Vancheri C, Gauldie J, Hamish D, Ohtoshi T, Tsuda T, Gibson P,
Ruhno J, Bienenstock J, Hargreave FE, Dolovich J (1989): Locally derived hemopoietic
Cytokines for human basophils, mast cells and eosinophils in respiratory disease. In: Mast
Cell and Basophil Differentiation and Function in Health and Disease, SJ Galli, KF Austen,
eds. Raven Press, New York, pp. 59-69.
113. Ernst PB, Bloom M, Bienenstock J, Croitoru K (1989): Mucosal Immunity to Viruses. Italian
J Ped Infectious Dis 4:s21-s27.
114. MacQueen G, Bienenstock J, Perdue M (1989): Letter: Reply to review in Gastroenterology.
Gastroenterology 97:228-230.
115. Newhouse MT, Bienenstock J (1989): Respiratory tract defense mechanisms. In: Textbook on
Pulmonary Disease, Part 1, 4th Ed., GL Baum, E Wolinsky, eds. Little Brown and Co.,
Boston, USA, pp. 21-4 7.
116. Perdue MH, D'Inca R, Crowe S, Sestini P, Marshall J, Bienenstock J (1989): Effects of mast
cells on epithelial function. In: Mast Cell and Basophil Differentiation and Function in Health
and Disease, SJ Galli, KF Austen, eds. Raven Press, New York,
117. Stanisz AM, Bienenstock J, Agro A (1989): Neuromodulation of mucosal immunity. Reg
Immunol2:414-419.
118. Stanisz AM, Croitoru K, Ernst PB, Stead R, Bienenstock J (1989): Nerves, neuropeptides and
mucosal immune response. In: Progress in Neuropeptide Research, KD Dohler, M
Pawlikowski, eds. Birkhauser Verlag, Basel, pp. 19-24.
119. Stanisz AM, Scicchitano R, Stead RH, Tomioka M, Bienenstock J (1989): Immune response
of the mucosal surface in the gut and the role ofneuropeptides. In: Food Allergies in Children,
A Vierucchi, ed. Edizioni Mediche Italiane, Pavia, pp. 5-30.
120. Agro A, Bienenstock J, Marshall JS, Perdue MH, Stead RH, Stanisz AM (1990): Nerves,
neuropeptides and the mucosal immune response. In: Advances in
Neuroendocrinimmunology, RM MacLeod, U Scapagnini, eds. Fidia S.A., Padova, pp.
129-144.
121. Bienenstock J, Perdue MH, Stead RH (1991): Neuronal Interaction with Mast Cells. In: New
Trends in Allergy III, Springer Verlag, Munich, pp. 175-183
122. Bienenstock J, Blennerhassett MG, Croitoru K, Ernst PB, Gauldie J, Jordana M, Marshall JS,
Perdue MH, Stanisz AM, Stead RH (1990): Nerves, Neuropeptides and the Regulation of the
Mucosal Immune Response. In: Molecular Aspects of Immune Response and Infectious
Diseases, H Kiyono, E Jirillo, C DeSimone, eds. Raven Press Ltd, New York, pp. 55-66.
123. Bienenstock J (1990): A non-historical overview of mucosal immunology. In: Proceedings of
the International Congress ofMucosal Immunology, Tokyo, July 1990, Tokyo,
124. Croitoru K, Bienenstock J, Stead R, Ito K, Ishida I, Tonegawa S, Ernst PB (1990): Do all
murine intraepithelialleukocytes (IEL) have T cell receptor rearrangements? In: Advances in
Mucosal Immunology, TT MacDonald, SJ Challacome, PW Bland, CR Stokes, RV Heatley,
AM Mowat, eds. Kluwer Academic Publishers, London, pp. 81-82.
125. Hanglow AC, Ernst PB, Bienenstock J (1990): Intraepithelial Leukocytes, Murine. In:
Hemopoietic System, TC Jones, JM Ward, U Mohr, RD Hunt, eds. Springer-Verlag, Berlin,
pp. 315-322.
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126. Marshall JS, Bienenstock J (1990): Mast cells. Springer Semin Immunopatholl2:191-202.
127. Perdue MH, Crowe S, MacQueen G, Siegel S, Bienenstock J (1990): Activation of Mucosal
Mast Cells by Antigen or Psychoneural Factors. Effects on Intestinal Epithelial Function. In:
Advances in Mucosal Immunology, A Mowat, ed. Kluwer, London, pp. 414-417.
128.Pezzati P, Marshall JS, Stanisz AM, Bienenstock J, Stead RH (1990): Nerve growth factor
(NGF) receptor expression in human gut associated lymphoid tissues. Proceedings of London
Mucosal Meeting. In: Advances in Mucosal Immunology, TT MacDonald, SJ Challacome,
PW Bland, CR Stokes, RV Heatley, AM Mowat, eds. Kluwer, Dorderecht, pp. 624-625.
129. Stead RH, Tomioka M, Pezzati P, Marshall J, Croitoru K, Perdue M, Stanisz A, Bienenstock J
(1990): Interaction ofthe mucosal immune and peripheral nervous systems. In:
Psychoneuroimmunology II, RAder, N Cohen, DL Felten, eds. Academic Press, San Diego,
pp. 177-207.
130. Stead RH, Bienenstock J (1990): Cellular interactions between the immune and peripheral
nervous systems. A normal role for mast cells? In: Cell to Cell Interaction, MM Burger, B
Sordat, RM Zinkernagel, eds. Karger AG, Basel, pp. 170-187.
131. Stead RH, Perdue MH, Blennerhassett MG, Kakuta Y, Sestini P, Bienenstock J (1990): The
innervation of mast cells. In: The Neuroendocrine-immune Network,:S Freier, ed. CRC Press,
Boca Raton, Florida, pp. 19-37.
132. Bienenstock J (1991): Summing up: present concepts and future ideas on immunoregulation
of asthma. Eur Respir J Suppll3:156s-160s.
133. Bienenstock J (1991): From IgA to neuro-immunomodulation: a travelogue through
immunology. Nether J Med 39:183-187.
134. Croitoru K, Bienenstock J (1991): Mucosal Immunity. In: Food Allergy: Adverse Reactions to
Foods and Food Additives, D Metcalfe, H Sampson, R Simon, eds. Blackwell Scientific
Publications Inc. London, pp. 3-11.
135.Ernst PB, Bienenstock J, Tonegawa S, Croitoru K (1991): Evidence for discrete IEL lineages
and implications for TCR expression. In: Frontiers of Mucosal Immunology, M Tsuchiya, H
Nagura, T Hibi, I Moro eds. Excerpta Medica. New York pp. 123-127.
136.Perdue MH, Bienenstock J (1991): Immunophysiology ofthe gut. Current Opin Gastroenterol
7:421-431.
137. Stead RH, Pezzati P, Agro A, Stanisz A, Bienenstock J (1991): Sistema nervosa,
inflammazione e allergia. All Pros Ped 21:5-11.
138.Marshall JS, Bienenstock J (1992): The Potential Role ofMast Cells in Vasculitis. In:
Systemic Vasculitis, EC LeRoy, ed. Marcel Dekker, Inc. New York, pp. 149-169.
139. Williams K, Bienenstock J, Perdue MH (1992): The Role ofPsychological and Neurological
Factors in Allergic Reactions. All Clin Immunol News 4:77-85.
140. Bienenstock J (1992): Cellular Communication Networks: Implications for Our
Understanding of Gastrointestinal Physiology, In: Neuro-Immuno-Physiology ofthe
Gastrointestinal Mucosa, Implications for Inflammatory Diseases, R Stead, MH Perdue, H
Cooke, DW Powell, KE Barrett eds. NY Acad Sci, New York 664:1-9.
14l.Kiyono H, Bienenstock J, McGhee JR, Ernst PB (1992): The Mucosal Immune System:
Features oflnductive and Effector Sites to Consider in Mucosal Immunization and Vaccine
Development. Reg Immunol 4:54-62.
142. Bienenstock J (1992): Mucosal mast cells and nerves. (proceedings of the XIV International
Congress of Allergology and Clinical Immunology, Kyoto, Japan. In: Progress in Allergy
and Clinical Immunology. Miyamoto T, Okuda M, eds. Hogrefe and Huber Publishers.
143.Bienenstock J, Stead RH, Marshall JS (1993): Mast cells and the Nervous System. In: The
role of the mast cell in health and disease. MA Kaliner, D Metcalfe eds. Marcel Dekker, Inc.
New York, 687-698.
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144. Bienenstock J (1993): Neuroimmune interactions in the regulation of mucosal immunity. In:
Immunophysiology ofthe Gut. Academic Press, 171-181.
145.Djuric V, Bienenstock J (1993): Learned sensitivity. Ann All, 71:5-15.
146. Kannan Y, Stead RH, Goldsmith CH, Bienenstock J (1993): Neurite Outgrowth induced by
rat lymphoid tissues in vitro. In: Recent Advances in Mucosal Immunology-Advances in
Experimental Medicine and Biology. McGhee JR, et al, eds. Plenum Publishing Corp, New
York.
147. Djuric VJ, Saunders P, Bienenstock J, Perdue MH (1993): Evidence for Neurological and
Psychological Factors in Immediate Hypersensitivity. In: the Molecular Basis of
Neuroimmune Interactions. Pergamon Press.
'148. Djuric VJ, Bienenstock J, Perdue MH (1993): Psychological and neural regulation of
intestinal hypersensitivity. (proceedings of the Hans Selye Symposia on Neuroendocrinology:
Advances in Psychoneuroimmunology, Plenum Press. Szeleny J. and Berczi I. eds.).
149. Bienenstock J (1995): Nerve-mast cell interactions in the gastrointestinal tract. In: Intestinal
Immunology and Food Allergy. deWeck AL, Sampson HA, eds. Vevey/Raven Press Ltd.,
New York, 37-45.
150. Croitoru K, Bienenstock J (1994): Characteristics and functions of mucosa-associated
lymphoid tissue. In: Handbook of Mucosal Immunology. (eds. Ogra PL, Lamm ME, McGhee
JR, Mestecky J, Strober W, Bienenstock J) Academic Press, New York, 141-149.
151. Bienenstock J, Clancy R (1994): Bronchial mucosal lymphoid tissue. In: Handbook of
Mucosal Immunology. (eds. Ogra PL, Lamm ME, McGhee JR, Mestecky J, Strober W,
Bienenstock J) Academic Press, New York, 529-538.
152. Bienenstock J (1994): Basophil and Mast Cell Activation: Neuropeptides and Nerves. In:
Neuropeptides in Respiratory Tract. (eds. Kaliner, Barnes, Kunkel, Baraniuk) Marcel Dekker,
Inc. New York, 399-412.
153. McKay DM, Bienenstock J (1994): The interaction between mast cells and nerves in the
gastrointestinal tract. Immunol Today 15:533-538.
154. Bienenstock J (1994): Immune- and Mast Cell- Interactions with Nerves. In: Biological and
Molecular Aspects of Mast Cell and Basophil Differentiation and Function. SJ Galli, Y
Kitamura, S Yamamoto, MW Greaves, eds. Raven Press, New York.
155. Bienenstock J (1994): Foreword, In: Advances in Psychoneuroimmunology (Proceedings of
the third Hans Selye Symposium on Neuroendocrinology and Stress, August 17-21, 1992,
Budapest, Hungary). I Berczi, J Szelenyi, eds.
156. Marshall J, Bienenstock J (1994): The role of mast cells in inflammatory reactions ofthe
airways, skin and intestine. Curr Opinions in Immmunol. 6:853-859.
157. Bienenstock J (1994): Immune- and Mast Cell- Interactions with Nerves. In: Biological and
Molecular Aspects of Mast Cell and Basophil Differentiation and Function. SJ Galli, Y
Kitamura, S Yamamoto, MW Greaves, eds. Raven Press, New York, 173-182.
158. Djuric VJ, Perdue MH, Bienenstock J (1994): Psychological and neural regulation of
intestinal hypersensitivity . In: Advances in Psychoneuroimmunology (Proceedings of the
third Hans Selye Symposium on Neuroendocrinology and Stress, August 17-21, 1992,
Budapest, Hungary). I Berczi, J Szelenyi, eds., 291-301.
159. McKay DM, Djuric VJ, Perdue MH, Bienenstock J (1994): Regulating factors affecting gut
mucosal defense. In: Gastrointestinal and Hepatic Immunology, eds. RV Heatley, Cambridge
University Press, 48-75.
160. Williams RM, Bienenstock J, Stead RH (1995): Mast cells: the neuro-immune connection. In:
Human Basophils and Mast Cells: Biological Aspects. Chern Immunol. Basel, Karger,
61:208-235.
J Bienenstock

Curriculum Vitae

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

30
Page 372 of 469

Updated May 26, 2010
161. McLeod, SM, Bienenstock, J. (1998): Editorial. Evidence-based rationing: Dutch pragmatism
or government insensitivity? Can Med Assoc J 158:213-214
162. Mestecky J, Bienenstock J, McGhee JR, Lamm ME, Strober W, Ogra L. (1999): Historical
""'"'
aspects of mucosal immunology. In: Mucosal Immunology, 2nd Edition. Ed. by Ogra PL,
Mestecky J, Lamm ME, Strober W, Bienenstock J, McGhee JR. Academic Press, New York,
pp.xxiii-xliii
163. Bienenstock J, McDermott MR, Clancy RL. (1999): Re~iratory tract defenses: role of
mucosal lymphoid tissues. In: Mucosal Immunology, 2n Edition. Ed. by Ogra PL, Mestecky
J, Lamm ME, Strober W, Bienenstock J, McGhee JR. Academic Press, New York, pp.283292.
164. Pascual DW, Stanisz AM, Bienenstock J, Bost K. (1999): Neural intervention in mucosal
immunity. In: Mucosal Immunology, 2nd Edition. Ed. by Ogra PL, Mestecky J, Lamm ME,
Strober W, Bienenstock J, McGhee JR. Academic Press, New York, 1999, pp.631-642.
165. Bienenstock J. (2000): Mast cell-nerve interactions: possible significance of nerve growth
factor. In: Mast Cells and Basophils in Physiology, Pathology and Host Defense. Ed. by
Marone G, Lichtenstein LM, Galli SJ. Academic Press, New York, pp.313-323.
166. Santos J, Perdue M, Bienestock J. (2000): Neuroimmune connections in Food Allergy, 2nd
Edition. eds. Brostoff J and Challacombe D. Blackwell, UK.
167. Bienenstock J. (2000): A Model ofNeuroimmune Communication: Mast Cells and Nerves.
In: Neuroimmune Biology: New Foundation of Biology. Vol. 1. Ed. by Berczi, I, Szentivanyi
A. Elsevier, New York, pp.195-202
168. Brauer H, Bienenstock J, Stead RH. Mukosa-Immunologie- Perorale Immunisierung. Sankyo
Pharma GmbH, Germany, 2000.
169. Santos J, Bienenstock J, Perdue M. (2002): Innervation oflymphoid tissue and functional
consequences of neurotransmitter and neuropeptide release. In: Food Allergy and Intolerance,
2nd Edition. Ed. by Brostoff J, Challacombe SJ. Saunders, New York, pp.51-67.
170. Bienenstock J, Wiley RE, Neigh GS, Waserman S, Keith P. (2002): Probiotics in the
Management and Prevention of Atopy. Clin Rev Allergy Immunol. 22:275-285
171. Bienenstock, J. (2002): Relationships between mast cells and the nervous system. Rev Franc
Allergol.Rev Fr Allergol Immunolo Clin 42:11-5.
172. Bienenstock, J (2002): Stress and Asthma: The Plot Thickens (Editorial) Am J Respir Crit
Care 165:1034-5
173. Vander Kleij H, Blennerhassett MG, Bienenstock J. (2003): Mast cells and nerve interaction.
In: Autonomic Immunology. Ed. by Blennerhassett MG, Goetzl E, Bienenstock J. Taylor and
Francis, London, pp.139-170.
174. MaD, Bienenstock J. (2003): Role of epithelium-environment interactions in down-regulation
of mucosal inflammation. In: Gastrointestinal Inflammation and Disturbed Gut Function. Falk
Symposium 130. Ed. by Holtmann G and Talley NJ, Kluwer Academic Publishers, Germany.
175. Maurer M, Theoharides T, Granstein RD, Bischoff SC, Bienenstock J, Henz B, Kovanen P,
Piliponsky AM, Kambe N, Vliagoftis H, Levi-Schaffer F, Metz M, Miyachi Y, Befus D,
Forsythe P, Kitamura Y, Galli S. (2003): What is the physiological function of mast cells?
Exp Dermatol12:886-910.
176. van der Kleij HPM, Blennerhassett MG, Bienenstock J. (2004): Two-way communication
between mast cells and the nervous system. Chapter 18, 357-380, in Neuroimmunoendocrinology (Eds. V. Geenen & R. Johnson) Marcel Dekker, New York
177. van der Kleij H, Bienenstock J. (2006): Significance of sensory neuropeptides and the
immune response. 4th Edition, Volume 1, Chapter 4, 97-129, in Psychoneuroimmunology
(Eds. R. Ader), Elsevier Academic Press, London.
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178. Forsythe P, Bienenstock J. (2008): Probiotics in neurology and psychiatry. In: Therapeutic
Microbiology: Probiotics and Related Strategies (Eds. J. Versalovic and M. Wilson), ASM
Press.
179. Forsythe P, Bienenstock J (2009) Neural regulation of the immune response. In: Allergy
Frontiers: Epigenetics to Future Perspectives: Volume 2: (S. Holgate, R. Pawankar and L.
Rosenwaser, eds) 493:514

Books Edited:
1. Immunology of the Lung and Upper Respiratory Tract, (ed. Bienenstock J) McGraw Hill, New York,
1984.
2. Mast Cell Differentiation and Heterogeneity, (eds. Befus AD, Bienenstock J and Denburg JA) Raven
Press, New York, 1986.
3. Recent Advances in Mucosal Immunology - Part A and B, (eds. Mestecky J, McGhee JR, Bienenstock J
and Ogra PL) Plenum Press, New York, 1987.
4. Handbook of Mucosal Immunology, (eds. Ogra PL, Lamm ME, McGhee JR, Mestecky J, Strober W,
and Bienenstock J) Academic Press, New York, 1993.
5. Handbook of Mucosal Immunology, (eds. Ogra PL, Lamm ME, McGhee JR, Mestecky J, Strober W,
and Bienenstock J) Academic Press, New York, 1998.
6. Autonomic Neuroimmunology. (eds. Blennerhassett MG, Goetzl E, Bienenstock J) Taylor and Francis,
London, 2003.
7. Allergy Frontiers and Futures, (eds. Bienenstock J, Ring J, and Togias, A.G.) Hogrefe & Huber,
Gottingen, Germany, 2004
8. Mucosal Immunology (3"d edition, Volumes I and II). (eds. Mestecky J, Lamm ME, Strober W,
Bienenstock J, Mayer L, McGhee JR. Elsevier, UK 2005.
....,,
9. From Genes to Phenotypes: The basis of Future Allergy Management, (eds. Lowenstein H, Bienenstock
J, and Ring J) Hogrefe & Huber, Gottingen, Germany, 2005
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Dr. John Bienenstock: Biosketch -May 2010
Dr. John Bienenstock is internationally known as a physician and mucosal immunologist.
He trained at King's College, London and Westminster Hospital, London, U.K. He holds
the title of Distinguished University Professor at McMaster University, an Honorary MD
(Goteborg, Sweden), is a Fellow ofthe Royal Society of Canada and a Member of the
Order of Canada. He is the Founding Director of the McMaster Brain-Body Institute at
St. Joseph's Healthcare Hamilton, a former Chair of Pathology and subsequently Dean
and Vice-President of the Faculty of Health Sciences, McMaster University.
Dr. Bienenstock is a frequent speaker at symposia and plenary sessions and has organized
a number of international conferences. He has served as the President of the Canadian
Society of Immunology, the Society of Mucosal Immunology and the Collegium
Intemationale Allergologicum. He was invited by the Government of Australia to review
the operation of the National Health and Medical Research Council. This resulted in the
overhaul and restructuring of the Council's organization and operations. He similarly
reviewed the research operations of the Universities of Sydney, Australia, and Goteborg,
Sweden and in 2000 completed a review of the Faculty of Public Health for the
Karolinska Institute, Stockholm, Sweden. He acts as a consultant to venture capital
groups, foundations and the pharmaceutical industry.
He has held a continuous operating research grant from the Medical Research Council of
Canada for more than 20 years. He has published more than 500 peer reviewed articles
and other publications. He has authored, edited and co-edited 8 books including the
standard text on mucosal immunology. He has supervised some 54 post doctoral fellows
and 10 doctoral students.
His areas of interest are: immunophysiology; mucosal immunology and its alteration in a
variety of disease models; mast cell biology; the role of neuroimmune interactions in
allergy and inflammation; the reciprocal communication between the nervous system and
immune systems; mechanisms of action of commensal bacteria on the nervous system
and behaviour and in various models of inflammation.
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CURRICULUM VITAE OF JOHN BIENENSTOCK, CM, MD (Hon), FRCP, FRCP(C), FRS(C)
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CURRENT POSITION:

Distinguished University Professor
Director McMaster Brain-Body Institute
St. Joseph‘s Healthcare Hamilton
Departments of Medicine and
Pathology & Molecular Medicine

DATE AND PLACE OF BIRTH:

(b) (6)

PRESENT ADDRESS:

The McMaster Brain-Body Institute
St. Joseph’s Healthcare Hamilton
Juravinski Tower, Room T3304
50 Charlton Avenue East
Hamilton, ON L8N 4A6
Telephone: 905-522-1155 Ext 35203
Fax: 905-540-6593
E-mail: <bienens@mcmaster.ca>

HOME ADDRESS:

(b) (6)

e,-

EDUCATION:
1980
1976
1964
1960

CLINICAL TRAINING:
1964

1963-64
1961-63
~

i

1961
1960
J Bienenstock

F.R.C.P.
F.R.C.P.(C)
M.R.C.P. Royal College of Physicians, London, U.K.
M.B.B.S. King’s College and Westminster Hospital Medical School,
London, U.K.
MRCS, LRCP
Royal Masonic Hospital, London
Registrar
Royal Free Hospital (Renal Unit), London
Senior House Oficer to Professor Sherlock
St. James Hospital, Balham, London
House Physician
St. Mary Abbot’s Hospital, London
House Physician
Westminster Hospital, London, House Surgeon
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POSITIONS HELD:
1964-66

1966
1966-67
1967-68
1968-70
1969-74
1970-74
1970-74
1971-78
1974
1974
1968-86
1978-89
1989-97
1991-97
2001OTHER:
1968-69

1971
1974-77

1979-80
1987

Massachusetts General Hospital, Harvard Medical School, U.S.A.
Clinical and Research Fellow
Buffalo General Hospital, State University ofNew York at Buffalo, U.S.A.
Instructor in Medicine
Buswell Fellow in Medicine
Assistant Research Professor of Medicine
McMaster University, Hamilton, Ontario, Canada
Assistant Professor in Medicine
Canadian Medical Research Council Scholar
McMaster University, Hamilton, Ontario, Canada
Associate Professor of Medicine
Associate Professor of Pathology
Director, Host Resistance Programme
Professor of Medicine
Professor of Pathology
Co-ordinator, Immunology Programme
Chairman, Department of Pathology
Vice-President, Faculty of Health Sciences
Dean, Faculty of Health Sciences
Director, Brain-Body Institute

St. Joseph's Hospital, Hamilton, Ontario, Canada
Associate staff
McMaster University Medical Centre and Chedoke Hospital, Hamilton
Active Staff
Ward 4C and Outpatients 2F SAS Area (combined
Rheumatology/Orthopedics, Immunology)
Unit Director
Chester Beatty Research Institute, Fulham Road, London, U.K.
Haddow Fellow with Professor A.J.S. Davies (Sabbatical Year)
Departments of Pathology and Microbiology,
University ofWestern Australia
Rayne Visiting Professor (one month)

COMMITTEES:
McMaster University
University Senate (1971-75)
President's Budgetary Advisory (1973-75)
President's Executive (1989-96)
Board of Governors (1989-96)
Faculty Committees:
Graduate Curriculum and Policy (1970-73, 89)
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Graduate Studies and Admission (1970-73)
Faculty Executive, Chair (1972-96)
Faculty Council (1972-96)
Appointments (1973-79)
Promotions and Tenure (1973-79)
Chair (1993)
Committee for Scientific Development
(Associate Dean for Research)
Member (1970-72)
Chair (1972-78)
Finance Committee
Capital Equipment Review (Hospital equipment budget)
Chairman (1978-80)
District Committee for Laboratory Medicine (1973-89)
Chairman, Advisory Committee (1978-89)
Chedoke-McMaster Hospitals
Medical Advisory Committee (1978-89)
Board ofTrustees (1989-96)
Foundation (1989-96)
Hospital Executive (1990-96)
St. Joseph's Hospital Board (1993-96)
Provincial (Ontario)
Health Research and Development Committee (1974-79)
Council of Ontario Faculties of Medicine (Deans), Chair (1995-96)
John Charles Polanyi Prizes Selection Committee (2001-04)
Federal
Canadian Medical Research Council Committee of the uses of antilymphocyte serum other than for
transplantation
Canadian Medical Research Council (1970)
Grants Committee for Immunology and Transplantation
Member (1969-75)
Chairman (1973-75, 1977-78)
National
Canadian Society of Immunology
Councillor ( 1971-73)
Secretary (1973-75)
President (1985-87)
Royal College of Physicians and Surgeons of Canada
Committee on Clinical Immunology
Corresponding Member (1976-80)
Canadian Red Cross Society
National Blood Transfusion Service
Advisory Committee Member
Chairman (1985-88)
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Research and Development Sub-Committee
Chairman (1982-85)
Blood Services Committee
Chairman (1988-90)
Board of Governors
Member (1985-90)
Canadian Arthritis and Rheumatism Society
Research Projects Panel
Chairman (1988-90)
Medical Planning Committee
Member
Royal Society of Canada
Membership Nomination Committee (Life Sciences) (1993-95)
Scientific Advisory Board, Beacon Diagnostics Inc. (U.S.A.) (1996)
International
Collegium Internationale Allergologicum
Executive Secretary/Treasurer (1987 -94)
President Elect (1994-98)
President (1999-2003)
World Health Organization
Steering Committee: Encapsulated Bacteria
Consultant (1985-90)
International Union oflmmunological Societies (1989-92)
Councillor Committee on Standardization
Member(1971-72)
International Review Panel of the Western Australian Research Institute for Child Health
Member (1989-)
International Society for Neuroimmunomodulation
Advisory Board Member (1990-)
Society for Mucosal Immunology
President (1990-92)
Other
Dundas Valley School of Art
Board of Governors (1978-)
Chairman of the Board (1984-86)
Art Gallery of Hamilton
Board Member (1990-93)
American Biographical Institute, Inc.
Research Board of Advisors (1999-)
HONOURS
Canadian MRC Scholarship (1969-74)
Canadian Association of Gastroenterology (1983)
Research Lecturer
Faculty ofMedicine, State University ofNew York, Buffalo
D.W. Harrington Lectureship (1986)
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Swiss Society of Allergology and Immunology ( 1987)
Honorary Member
American Association for the Advancement of Science ( 1987)
~. ··
Fellow
Association of American Physicians
Member (1987)
Ottawa Civic Hospital, Loeb Institute
Scientific Advisory Committee (1987-90)
Pharrnacia Allergy Research Foundation (1987-89)
Scientific Board
Honorable Membership, Pharrnacia Allergy Research Foundation (2000)
Faculty of Medicine, University ofNebraska, Omaha, Nebraska
Ross A. Mcintyre Award (1989)
Association of Czechoslovak Societies of Medicine, Purkynje Medal, Prague, Czechoslovakia (1989)
Member, Order of the Red Cross (1990)
Fellow, The Royal Society of Canada (1992)
Fellow, King's Fund International (1995)
Volunteer Service Award, Ontario (1992)
Ministry of Citizenship and Culture and Communication
The Commemorative Medal for the 125th Anniversary of the Confederation of Canada (1992)
The University of Texas Medical Branch, Galveston, Texas
James W. McLaughlin Fellowship Visiting Professor
Finkelstein Prize, Crohn's and Colitis Foundation of Canada (1996)
Distinguished University Professor, McMaster University (1997)
Doctor Honoris Causa in Medicine, Goteborg, Sweden (1998)
~~,. Scientific Achievement Award , International Association of Allergy and Clinical Immunology (2000)
Member, Order of Canada (2002)
Governor General of Canada Golden Jubilee Medal (2002)
Honourary Member, German Society for Allergy & Clinical Immunology (2004)
Who's Who in America, Canadian Who's Who, Who's Who in Ontario, International Who's Who, Who's Who
in Science and Engineering, American Men and Women of Science, International Directory of Distinguished
Leadership, International Who's Who of Contemporary Achievement, Who's Who in Medicine and Health Care,
American Biographical Institute's Five Thousand Personalities of the World, Who's Who's 2000 Outstanding
Scientists of the 20th Century, Five Thousand Personalities of the World, Millennium Hall ofFame

CONSULTANCIES
Roussel UCLAF, Paris, France
Nippon Zoki, Osaka, Japan
MDS, Toronto, Canada
Connaught, Labs, Toronto, Canada
CIBA-GEIGY, Basel, Switzerland
Upjohn, Kalamazoo, U.S.A.
ICI, Unilever, U.K.
Report of an External Review of the National Health and Medical Research Council (NHMRC) - Australia
(1993)
The University of British Columbia, Canada- Review of the Faculty of Medicine ( 1995)
The University of Sydney, Australia- Research Review of the Faculty of Medicine (1995)
l -· Goteborg University, Sweden- Review on the Research of the Faculty of Medicine (1996)
Chief Scientific Officer, OraTol, U.K. (1998-1999)
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Chair, Scientific Advisory Board, IMI (International Medical Innovations), Canada (1998-2008)
Director, ProMetic Life Sciences, Inc., Canada (1999-)
Karolinska Institute, Sweden- Chair, Review of Public Health Programs (2000)
Chair, Scientific Advisory Board, VRI BioMedical, Australia (2001-2004)
Lallemand Institut Rosell, Science Advisory Board, 2009FOUNDING MEMBER
AB Biological Supplies, Inc. (1978)
Agritech, Inc. (1980)
ASSOCIATIONS AND SOCIETIES
Memberships
American Academy of Allergy and Immunology (Fellow)
American Association for the Advancement of Science (Fellow)
American Association of Immunologists
American Association of Pathologists
American Federation for Clinical Research
American Rheumatism Association
American Society for Clinical Investigation (1975)
American Thoracic Society
Association of American Physicians (1987)
British Society of Immunology
Canadian Arthritis and Rheumatism Society
Canadian Federation of Biological Societies
Canadian Institute of Academic Medicine
Canadian Society for Clinical Investigation
Canadian Thoracic Society
Clinical Immunology Society
Collegium Internationale Allergologicum
Hamilton Academy of Medicine
Hamilton Medical-Legal Society
New York Academy of Sciences
Ontario College ofPhysicians and Surgeons
Ontario Medical Association
Pathology Departments of Canadian Medical Schools - Chairman
Reticuloendothelial Society
Society for Experimental Biology and Medicine
Royal College of Physicians, London, U.K.
Royal College of Physicians and Surgeons of Canada
Society of Canadian Artists
EDITORIAL BOARDS
Acta Pathologica, Microbiologica et Immunologica Scandinavica
NeuroReport
Regional Immunology
Progress in Neuroendocrinimmunology
American Review of Respiratory Disease
Viral Immunology
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BIBLIOGRAPHY
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1.

2.
3.
4.

5.
6.
7.

8.
9.

-

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

Bienenstock J, Sheldon S. Alarm device with automatic cut-out for the Kolfftwin coil kidney.
Lancet 1963 Oct 19:2(7312):815. No abstract available.
Rae AI, Rose SM, Silva H, Pomeroy J, Bienenstock J, Shaldon S. Rehabilitation of terminal uraemic
patients by periodic hemodialysis. Proc R Soc Med 1963 Aug:56760-1. No abstract available.
Bienenstock J, Harding EL. Low-molecular-weight dextran (rheomacrodex) in ischemic ulceration of
the skin. Lancet 1964 Mar 7;1(7332):524-5. No abstract available.
Bienenstock J, McGill IG. A comparative clinical trial oflymercycline. Brit J Clin Prac 1965
Aug 19:462-4. No abstract available.
Barnett EV, Bienenstock J, Bloch KJ. Antinuclear factors in synovia. Possible participants in the
rheumatoid inclusion body. JAMA 1966 Oct 10;198(2):143-8. No abstract available.
Bienenstock J, Bloch KJ. Some characteristics ofhuman immunoconglutinin. J Immunol. 1966
Apr;96(4):637-45. No abstract available.
Bienenstock J, Bloch KJ. Immunoconglutinin in various rheumatic diseases and certain diseases
suspected of an autoimmune pathogenesis. Arthritis Rheum 1967 Jun;10(3):187-98. No abstract
available.
Bienenstock J, Tomasi TB Jr. Secretory gamma-A in normal urine. J Clin Invest 1968 May;
47(5):1162-71
Bienenstock J. Urinary Fe and F'c fragments. J Immunol. 1968 Feb;100(2):280-5. No abstract
available.
Tomasi TB Jr, Bienenstock J. Secretory immunoglobulins. Adv Immunoll968;9:1-96 Review. No
abstract available
Tourville D, Bienenstock J, Tomasi TB, Jr. Natural antibodies ofhuman serum, saliva, and urine
reactive with Escherichia coli. Proc Soc Exp Bioi Med. 1968 Jul;128(3):722-7. No abstract
available.
Bienenstock J, Goldstein G, Tomasi TB, Jr. Urinary (A rheumatoid factor. J Lab Clin Med. 1969
Mar;73(3):389-98. No abstract available.
Tourville DR, Adler RH, Bienenstock J, Tomasi TB, Jr. The human secretory immunoglobulin
system: immunohistological localization of (A, secretory "piece,: and lactoferrin in normal human
tissues. J Exp Med 1969 Feb 1;129(2):411-29. No abstract available.
Bienenstock J, Bloch KJ. Immunoglobulins of the hamster. I. Antibody activity in four
immunoglobulin
classes. J Immunol. 1970 May;104(5):1220-7. No abstract available
Bienenstock J. Immunoglobulins of the hamster. II. Characterization of the gamma A and other
immunoglobulins in serum and secretions. J Immunol. 1970 104(5):1228-35. No abstract available.
Bienenstock J, Poortmans J. Gamma A in exercise proteinuria. Proc Soc Exp Bioi Med. 1970
May;134(1):138-41. No abstract available.
Bienenstock J, Dolezel J. Preservation of immunofluorescence. J Histochem Cytochem. 1970
July;18(7):518. No abstract available
Bienenstock J. The significance of secretory immunoglobulins. Can Med Assoc J. 1970 July
4;103(1): 39-43. No abstact available.
Bienenstock J, Poortmans J. Renal clearance of 15 plasma proteins in renal disease. J Lab Clin Med.
1970 Feb;75(2):297 -306. No abstract available.
Bienenstock J, Strauss H. Evidence for synthesis ofhuman colostral gamma A as liS dimer. J
Immunol. 1970 Jul;105(1):274-7. No abstract available.
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21.
Dolezel J, Bienenstock J. Immunoglobulins ofthe hamster. 3. Immunofluorescent localization of
gamma A, gamma-1, and gamma -2 in various tissues. Can J Microbiol. 1970 Aug;16(8):727-31. No
abstract available.
""')
22.
Northrup RS, Bienenstock J, Tomasi TB, Jr. Immunoglobulins and antibody activity in the intestine"""
and serum in cholera. I. Analysis of immunoglobulins in cholera stool. J Infect Dis. 1970 May; 121:
Suppl121:137+. No abstract Dvailable 121:Suppl121.
23.
Bienenstock J, Dolezel J. Peyer's patches: lack of specific antibody-containing cells after oral and
parenteral immunization. J Immunol. 1971 Apr;106(4):938-45. No abstract available.
24.
Bull DM, Bienenstock J, Tomasi TB, Jr. Studies on human intestinal immunoglobulin A.
Gastroenterology. 1971 Mar;60(3):370-80. No abstract available.
25.
Dolezel J, Bienenstock J. A and non- A immune response afteroral and parenteral immunization of
the hamster. Cell Immunol. 1971 Oct;2(5):458-68. No abstact available.
26.
Dolezel J, Strauss H, Bienenstock J. Antigen in feed as cause of antibody in unimmunized animals.
Int Arch Allergy Appl Immunol. 1971;40(6):749-53. No abstract available.
27.
Dolezel J, Bienenstock J. Immune response of the hamster to oral and parenteral immunization. Cell
Immunol. 1971 Aug;2(4):326-34. No abstract available.
28.
Poortmans J, Luke KH, Zipursky A, Bienenstock J.. Fibrinolytic activity and fibrinogen split products
in exercise proteinuria. Clin Chim Acta. 1971 Dec;35(2):449-54. No abstract available.
29.
Bienenstock J, Perey DY, Gauldie J, Underdown BJ. Chicken immunoglobulin resembling A. J
Immunol. 1972 Aug; 109(2):403-6. No abstract available.
30.
Dent PB, Finkel A, Iturzaeta N, Gent M, Bienenstock J. Intrauterine infection and cord
immunoglobulin M. I. Analysis of methods of assay and levels of immunoglobulin M in normal
newborns. Can Med Assoc J. 1972 Apr 22;106(8):889-93. No abstract available.
31.
Fernald GW, Clyde WAJ, Bienenstock J. Immunoglobulin-containing cells in lungs ofhamsters
infected with Mycoplasma pneumonia. J Immunol. 1972 May 108(5):1400-8. No abstract available
32.
Svendsen J, Bienenstock J. Isolation ofii-S IgA from porcine milk. Biochim Biophys Acta 19721\11,..,/
18;263(3):775-8. No abstract available.
33.
Bienenstock J, Gauldie J, Perey DY. Synthesis oflgG, IgA, IgM by chicken tissues:
immunofluorescent and 14C amino acid incorporation studies. J Immunol. 1973 Oct;111(4):1112-8.
No abstract available.
34.
Bienenstock J, Perey DY, Gauldie J, Underdown BJ. Chicken A: physicochemical and
immunochemical characteristics. J Immunol. 1973 Feb;110(2):524-33. No abstract available.
35.
Bienenstock J, Johnston N, Perey DY. Bronchial lymphoid tissue. I. Morphologic characteristics. Lab
Invest. 1973 Jun;28(6):686-92. No abstract available.
36.
Bienenstock J, Johnston N, Perey DY. Bronchial lymphoid tissue. II. Functional characteristics. Lab
Invest. 1973 Jun;28(6):6933-8. No abstract available.
37.
Dolovich J, Hargreave FE, Chalmers R, Shier KJ, Gauldie J, Bienenstock J. Late cutaneous allergic
responses in isolated IgE-dependent reactions. J Allergy Clin Immunol. 1973 Jul;52(1):38-46. No
abstract available.
38.
Luke KH, Hirsh J, Bienenstock J, Zipursky A, Johnson M, Allman K (1973): Preparation ofhuman
fibrinogen free of plasminogen by immunoadsorption. Haemostas 1:210-214.
39.
Mant MJ, Hirsh J, Gauldie J, Bienenstock J, Pineo GF, Luke KH. Von Willebrand's syndrome
presenting as an acquired bleeding disorder in association with a monoclonal gammopathy. Blood.
1973 Sep;42(3):429-36. No abstract available.
40.
Perey DYE, Bienenstock J (1973): Effects ofbursectomy and thymectomy on ontogeny of fowl IgA,
IgG, and IgM. J Immunol III:633-637.
41.
Zipursky A, Brown EJ, Bienenstock J. Lack of opsonization potential of 11 S human secretory A.
Proc Soc Exp Biol Med. 1973 Jan;142(1):181-4. No abstract available.
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42.
Bienenstock J, Rudzik 0, Clancy RL, Perey DY. Bronchial lymphoid tissue. Adv Exp Med Bioi.
1974;45(0):47-56. No abstract available.
43.
Colten HR, Bienenstock J. Lack of C3 activation through classical or alternate pathways by human
....
secretory IgA anti-blood group A antibody. Adv Exp Med Bioi. 1974;45(0):305-8. No abstract
available.
44.
Clancy R, Bienenstock J. The proliferative response ofbronchus-associated lymphoid tissue after
local and systemic immunization. J Immunol. 1974 Jun;112(6):1997-2001. No abstract available.
45.
Dent PB, Bienenstock J. Absence ofigA antibody to herpesvirus in cervicovaginal secretions of
patients with carcinoma ofthe cervix. Clin Immunol lmmunopathol. 1974 Nov;3(2):171-7. No
abstract available.
46.
Johnston NW, Bienenstock J. Abolition of non-specific fluorescent staining of eosinophils. J
Immunol Methods. 1974 Mar;4(2): 4:189-94. No abstract available.
47.
Rudzik 0, Bienenstock J. Isolation and characteristics of gut mucosal lymphocytes. Lab Invest. 1974
Mar;30(3):260-6. No abstraft available.
48.
Bienenstock J. The local immune response. Am J Vet Res. 1975 Apr;36(4 Pt2):488-91. Review. No
abstract available.
49.
Cooke TD, Hurd ER, Jasin HE, Bienenstock J, ZiffM. Identification of immunoglobulins and
complement in rheumatoid articular collagenous tissues. Arthritis Rheum. 1975 Nov-Dec;18(6):541-

51.
50.
51.

52.
53.
54.

55.

56.
57.
58.

59.
60.
61.

Day RP, Singal DP, Bienenstock J. Presence of thymic antigen on rabbit basophils. J Immunol. 1975
Apr;114(4):1333-6.
Milne RW, Bienenstock J, Perey DYE (1975): The influence of antigenic stimulation on the ontogeny
oflymphoid aggregates and immunoglobulin-containing cells in mouse bronchial and intestinal
mucosa. J Reticuloendothel Soc. Jun17 (6):361-369.
Poortmans J, Bienenstock J. Synthesis of immunoglobulins and 15 other proteins by diseased human
kidneys. Eur J Clin Invest. 1975 Jul29;5(4):365-71.
Rudzik 0, Perey DYE, Bienenstock J. Differential IgA repopulation after transfer of autologous and
allogeneic rabbit Peyer's patch cells. J Immunol. 1975 Jan;114(1 Pt 1):40-4.
Rudzik 0, Clancy RL, Perey DYE, Bienenstock J, Singal DP. The distribution of a rabbit thymic
antigen and membrane immunoglobulins in lymphoid tissue, with special reference to mucosal
lymphocytes. J Immunol. 1975 Jan;114(1 Pt 1):1-4 114:1-4.
Rudzik R, Clancy RL, Perey DY, Day RP, Bienenstock J. Repopulation with IgA-containing cells of
bronchial and intestinal lamina propria after transfer ofhomologous Peyer's patch and bronchial
lymphocytes. J Immunol. 1975 May;114(5):1599-604.
Bienenstock J, Johnston N. A morphologic study of rabbit bronchial lymphoid aggregates and
lymphoepithelium. Lab Invest. 1976 Oct;35(4):343-8.
Clancy R, Bienenstock J. Secretion immunoglobulins. Clin Gastroenterol. 1976 May;5(2):229-49.
Review. No abstract available.
Clancy RI, Gauldie J, Vallieres M, Bienenstock J, Day RP, Pineo GF. An approach to
immunotherapy using antibody to IgE in mast cell leukemia. Cancer. 1976 Feb;37(2):693-6
37:693-696.
Day RP, Bienenstock J, Rawls WE. Basophil-sensitizing antibody response to herpes simplex viruses
in rabbits. J Immunol. 1976 Jul;117(1):73-8.
Newhouse M, Sanchis J, Bienenstock J. Lung defense mechanisms (first oftwo parts). N Eng
J Med. 1976 Oct 28;295(18):990-8. Review. No abstract available.
Newhouse M, Sanchis J, Bienenstock J. Lung defense mechanisms (second of two parts). N Eng J
Med. 1976 Nov 4;295(19):1045-52. Review. No abstract available.
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62.
Gerbrandy JL, Bienenstock J. Kinetics and localization ofigE tetanus antibody response in mice
immunized by the intratracheal, intraperitoneal and subcutaneous routes. Immunology. 1976
Dec;31(6):913-9.
63.
Singal DP, O'Neill M, Clancy R, Bienenstock J. Functional T cells in rabbits gut mucosal
lymphocytes. Gut. 1976 May;17(5):325-7.
64.
Arnaud-Battandier F, Bundy BM, O'Neill M, Bienenstock J, Nelson DL. Cytotoxic activities of gut
mucosal lymphoid cells in guinea pigs. J Immunol. 1978 Sep;121(3):1059-65.
65.
Befus AD, O'Neill M, Bienenstock J. Immediate IgA precursor cells in rabbit intestinal lamina
propria. Immunology. 1978 Dec;35(6):901-6.
66.
Befus AD, Bienenstock J. Immunologically mediated intestinal mastocytosis in Nippostrongylus
brasiliensis-infected rats. Immunology. 1979 Sep;38(1):95-101.
67.
Befus AD, Johnston N, Bienenstock J. Nippostrongylus brasiliensis: mast cells and histamine levels
in tissues of infected and normal rats. Exp Parasitol. 1979 Aug;48(1):1-8. No abstract available.
68.
Goodacre R, Davidson R, Singal D, Bienenstock J. Morphologic and functional characteristics of
human intestinal lymphoid cells isolated by a mechanical technique. Gastroenterology 1979
Feb;76(2):300-8. No abstract available.
69.
McDermott MR, Bienenstock J. Evidence for a common mucosal immunologic system. I. Migration
ofB immunoblasts into intestinal, respiratory, and genital tissues. J Immunol. 1979
May;122(5):1892-8. 122:1892-1898.
70.
Befus AD, Johnston N, Leslie GA, Bienenstock J. Gut-associated lymphoid tissue in the chicken. I.
Morphology, ontogeny, and some functional characteristics ofPeyer's patches. J Immunol. 1980
Dec; 125(6):2626-32.
71.
Bienenstock J, Befus AD. Mucosal immunology. Immunology. 1980 Oct;41(2):249-70. Review. No
abstract available.
72.
Bienenstock J. Bronchus-associated lymphoid tissue and the source of immunoglobulin-containing~
cells in the mucosa. Environ Health Perspect. 1980 Apr;35:39-42.
73.
Bienenstock J, Befus AD, McDermott M. Monogr Allergy. 1980;16:1-18. Review. No abstract
available.
74.
Denburg JA, Davison M, Bienenstock J. Basophil production. J Clin Invest. 1980 Feb;65(2):390-9.
75.
Denburg JA, Wilson WE, Goodacre R, Bienenstock J. Chronic myeloid leukaemia: evidence for
basophil differentiation and histamine synthesis from cultured peripheral blood cells. Br J Haematol.
1980 May;45(1):13-21.
76.
Denburg JA, Befus AD, Bienenstock J. Growth and differentiation in vitro of mast cells from
mesenteric lymph nodes ofNippostrongylus brasiliensis-infected rats. Immunology. 1980
Sep;41 (1 ): 195-202.
77.
McDermott MR, Clark DA, Bienenstock J. Evidence for a common mucosal immunologic system.
II. Influence of the estrous cycle on B immunoblast migration into genital and intestinal tissues. J
Immunol. 1980 Jun;124(6):2536-9.
78.
McDermott MR, O'Neill MJ, Bienenstock J. Selective localization oflymphoblasts prepared from
guinea pig intestinal lamina propria. Cell Immunol. 1980 May;51(2):345-8. No abstract available.
79.
McDermott MR, Heatley RV, Befus AD, Bienenstock J. Lack of influence ofPeyer's patches on the
intestinal localization of mesenteric lymphoblasts. Cell Immunol. 1980 Sep 15;55(1):240-5. No
abstract available.
80.
Befus AD, Johnston N, Nielsen L, Bienenstock J, Butler J, Cosmos E. Thymic mast cell deficiency
in avian muscular dystrophy. Thymus 1981 Dec;3(6):369-76.
81.
Denburg J, Blajchman J, Gauldie J, Horsewood P, Gill G, Thomson G, Beattie H, Evans G,
82.
Bienenstock J. Hypersensitivity to tobacco glycoprotein in human peripheral vascular disease. Ann
Allergy. 1981 July; 47(1):8-13.
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83.
Denburg JA, Befus AD, Goodacre R, Bienenstock J. Basophil production III: relation ofhistamine to
guinea pig basophil growth in vitro. Exp Hematol. 1981 Mar;9(3):214-22.
84.
Denburg JA, Brown EJ, Bienenstock J. Basophil production. IV. Morphology ofbasophils in liquid
culture. Acta Haematol. 1981;65(2):114-21.
85.
Heatley EV, Stark JM, Horsewood P, Bandouvas E, Cole F, Bienenstock J. The effects of surgical
removal of Peyer's patches in rat on systemic antibody responses to intestinal antigen. Immunology.
1981 Nov;44(3):543-8.
86.
Mirski SE, McDermott MR, Befus AD, Bienenstock J. Selective localization of mesenteric
lymphoblasts in mucosal tissues: effects of altering the number of donor lymphoblasts. Immunology.
1981 Aug;43(4):669-75.
87.
Bienenstock J, McDermott MR, Befus AD. The significance ofbronchus-associated lymphoid tissue.
Bull Eur Physiopathol Respir. 1982 Jan-Feb;18(1):153-77. Review. No abstract available.
88.
McDermott MR, Befus AD, Bienenstock J. The structural basis for immunity in the respiratory tract.
Int Rev Exp Pathol. 1982;23:47-112. Review. No abstract available.
89.
Befus AD, Pearce FL, Gauldie J, Horsewood P, Bienenstock J. Mucosal mast cells. I. Isolation and
functional characteristics of rat intestinal mast cells. J Immunol. 1982 Jun;128(6):2475- 80.
90.
Pearce FL, Befus AD, Gauldie J, Bienenstock J. Mucosal mast cells. II. Effects of anti-allergic
compounds on histamine secretion by isolated intestinal mast cells. J Immunol. 1982 Jun;128(6):
2481-6.
91.
Befus D, Bienenstock J. Factors involved in symbiosis and host resistance at the mucosa-parasite
interface. Prog Allergy. 1982;31 :76-177. Review. No abstract available.
92.
Befus AD, Pearce FL, Goodacre R, Bienenstock J. Unique functional characteristics of mucosal mast
cells. Adv Exp Med Bioi. 1982; 149:521-7.
93.
Befus AD, Johnston N, Berman L, Bienenstock J. Relationship between tissue sensitization and IgE
antibody production in rats infected with the nematode, Nippostrongylus brasiliensis. Int Arch
Allergy Appl Immunol. 1982;67(3):213-8.
94.
Befus AD, Bienenstock J. Immunity to infectious agents in the gastrointestinal tract. J Am Vet Med
Assoc. 1982 Nov 15;181(10):1066-8. No abstract available.
95.
Bienenstock J, Befus AD, Pearce F, Denburg J, Goodacre R. Mast cell heterogeneity: derivation and
function, with emphasis on the intestine. J Allergy Clin Immunol. 1982 Dec;70(6):407-12. Review.
No abstract available.
96.
Denburg JA, Wilson WE, Bienenstock J. Basophil production in myeloproliferative disorders:
increases during acute blastic transformation of chronic myeloid leukemia. Blood. 1982
Jul;60(1):113-20. No abstract available.
97.
Goodacre RL, Bienenstock J. Reduced suppressor cell activity in intestinal lymphocytes from
patients with Crohn's disease. Gastroenterology. 1982 Apr;82:653-8.
98.
Heatley RV, Thomas P, Prokipchuk EJ, Gauldie J, Sieniewicz DJ, Bienenstock J. Pulmonary
function abnormalities in patients with inflammatory bowel disease. Q J Med. 1982
Summer;51(203):241-50. No abstract available.
99. Heatley RV, Bienenstock J. Luminal lymphoid cells in the rabbit intestine. Gastroenterology, 1982
Feb;82(2):268-75.
100. Heatley RV, Befus AD, Bienenstock J. Nippostrongylus brasiliensis infection in the rat: effects of
surgical removal ofPeyer's patches, mesenteric lymph nodes and spleen. Int Arch Allergy Appl
Immunol. 1982;68(4):397-8.
101. Heatley RV, Denburg JA, Bayer N, Bienenstock J. Increased plasma histamine levels in migraine
patients. Clin Allergy. 1982 Mar;l2(2):145-9.
102. McDermott MR, Mark DA, Befus AD, Baliga BS, Suskind RM, Bienenstock J. Impaired intestinal
localization of mesenteric lymphoblasts associated with vitamin A deficiency and protein-calorie
malnutrition. Immunology 1982 Jan;45(1):1-5.
J Bienenstock
Curriculum Vitae
11
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 386 of 469

Updated May 26,2010
103. Pearce FL, Befus AD, Bienenstock J. Histamine and mast cells: isolation and properties of mast cells
from the small bowel lamina propria of the rat. Agents and Actions. 1982 Apr;12(1-2):183-5.
104. Tagliabue A, Befus AD, Clark DA, Bienenstock J. Characteristics of natural killer cells in the mur""''""'~,;
intestinal epithelium and lamina propria. J Exp Med. 1982 Jun; 1155(6): 1785-96.
105. Bienenstock J, Befus D, McDermott M, Mirski S, Rosenthal K. Regulation oflymphoblast traffic
and localization in mucosal tissues, with emphasis on lgA. Fed Proc. 1983 Dec;42(15):3213-7.
106. Bienenstock J, Befus AD, Denburg J, Goodacre R, Pearce F, Shanahan F. Mast cell heterogeneity.
Monogr Allergy. 1983;18:124-8. Review. No abstract available.
107. Bienenstock J, Befus AD. Some thoughts on the biologic role of immunoglobulin A. Gastroenterology 1983 Jan;84(1):178-85. No abstract available.
108. Denburg JA, Richardson M, Telizyn S, Bienenstock J. Basophil/mast cell precursors in human
peripheral blood. Blood. 1983 Apr;61(4):775-80.
109. Freeman GM, Bienenstock J, Wong CL, Rawls WE. Canalicular function during herpetic
keratoconjunctivitis in rabbits. Arch Ophthalmol. 1983 Jan;101(1):121-4.
110. Bienenstock J, Befus AD, McDermott M, Mirski S, Rosenthal K, Tagliabue A. The mucosal
immunological network compartmentalization of lymphocytes, natural killer cells, and mast cells.
Ann NY Acad Sci. 1983 Jun 30;409: 164-70. Review. No abstract available.
111. Mitchell EB, Ali MA, Keane P, Bienenstock J. The value of elevated y globulins in the diagnosis of
monoclonal gammopathy and multiple myeloma. Ir J Med Sci. 1983 Sep;152(9):349-52. No abstract
available.
112. Bienenstock J. The lung as an immunologic organ. Annu Rev Med. 1984;35:49-62. Review.
113. Befus AD, Spencer JA, McDermott MR, McLaughlin B, Bienenstock J. Isolation and characteristics
of small intestinal lamina propria cells from normal and nematode (Nippostrongylus brasiliensis)infected rats. Int Arch Allergy Appl Immunol. 1984;75(4):345-50.
114. Bienenstock J, Befus D. Gut- and bronchus-associated lymphoid tissue. Am J Anat.
1984Jul;170(3):437-45.
115. Bland CE, Rosenthal KL, Pluznik DH, Dennert G, Hengartner H, Bienenstock J, Metcalfe DD.
Glycosaminoglycan profiles in cloned granulated lymphocytes with natural killer function and in
cultured cells: their potential use as biochemical markers. J Immunol. 1984 Apr;132(4):1937-42.
116. Denburg JA, Williams DB, Kinlough-Rathbone RL, Cazenave JP, Bienenstock J. Platelet activating
factor: regulation by mast cells and aspirin. Agents Actions. 1984 Feb; 14(2):300-5.
117. Goto T, Befus D, Low R, Bienenstock J. Mast cell heterogeneity and hyperplasia in bleomycininduced pulmonary fibrosis of rats. Am Rev Respir Dis. 1984 Nov;130(5):797-802.
118. McDermott MR, Smiley JR, Leslie P, Brais J, Rudzroga HE, Bienenstock J. Immunity in the female
genital tract after intravaginal vaccination of mice with an attenuated strain of herpes simplex virus
type 2. J Virol. 1984 Sep;51(3):747-53.
119. Pearce FL, Befus AD, Bienenstock J. Mucosal mast cells. III. Effect of quercetin and other
flavonoids on antigen-induced histamine secretion from rat intestinal mast cells. J Allergy Clin
Immunol. 1984 Jun;73(6):819-23.
120. Potter SR, Bienenstock J, Lee P, Wilkinson S, Buchanan WW. Clinical associations of fibroblast
growth promoting factor in scleroderma. J Rheumatol. 1984 Feb;11(1):43-7.
121. Rosenthal KL, lshizaka T, Befus D, Dennert G, Hengartner H, Bienenstock J. Expression oflgE
receptors and histamine in cloned natural killer cell lines. J Immunol. 1984 Aug;133(2):642-6.
122. Shanahan F, Lee TD, Bienenstock J, Befus AD. The influence of endorphins on peritoneal and
mucosal mast cell secretion. J Allergy Clin Immunol. 1984 Oct;74(4 Pt 1):499-504.
123. Shanahan F, Denburg JA, Bienenstock J, Befus AD. Mast cell heterogeneity. Can J Physiol
Pharmacol. 1984 Jun;62(6):734-7.
124. Lee TD, Swieter M, Bienenstock J, Befus AD. Heterogeneity in mast cell populations. Clin Immm. ,..
Rev. 1985;4(2):143-99. Review. No abstract available.
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125. Bienenstock J. Bronchus-associated lymphoid tissue. Int Arch Allergy Appl lmmunol. 1985;76
Suppl 1:62-9. No abstract available.
126. Befus D, Goodacre R, Dyck N, Bienenstock J. Mast cell heterogeneity in man. I. Histologic studies
of the intestine. Int Arch Allergy Appl Immunol. 1985;76(3):232-6.
127. Bienenstock J, Befus D, Denburg J, Goto T, Lee T, Otsuka H, Shanahan F. Comparative aspects of
mast cell heterogeneity in different species and sites. Int Arch Allergy Appl lmmunol. 1985;77(12):126-9.
128. Denburg JA, Telizyn S, Beida A, Dolovich J, Bienenstock J. Increased numbers of circulating
basophil progenitors in atopic patients. J Allergy Clin Immunol. 1985 Sep;76(3):466-72.
129. Denburg JA, Telizyn S, Messner H, LimB, Jamal N, Ackerman SJ, Gleich GJ, Bienenstock J.
Heterogeneity of human peripheral blood eosinophil-type colonies: evidence for a common
basophil-eosinophil progenitor. Blood. 1985 Aug;66(2):312-18.
130. Denburg JA, Messner H, LimB, Jamal N, Telizyn S, Bienenstock J. Clonal origin ofhuman
basophil/mast cells from circulating multipotent hemopoietic progenitors. Exp Hematol. 1985
Mar; 13(3): 185-8.
131. Ernst PB, Petit A, Befus AD, Clark DA, Rosenthal KL, Ishizaka T, Bienenstock J. Murine intestinal
intraepitheliallymphocytes II. Comparison of freshly isolated and cultured intraepithelial
lymphocytes. Eur J Immunol. 1985 Mar;15(3):216-21.
132. Lee TD, Shanahan F, Miller HR, Bienenstock J, Befus AD. Intestinal mucosal mast cells: isolation
from rat lamina propria and purification using unit gravity velocity sedimentation. Immunology. 1985
Aug;55(4)721-8.
133. Lee TD, Sterk A, Ishizaka T, Bienenstock J, Befus AD. Number and affinity of receptors for IgE on
enriched populations of isolated rat intestinal mast cells. Immunology. 1985 Jun;55(2):363-6.
134. McDermott MR, Horsley BA, Warner AA, Bienenstock J. Mesenteric lymphoblast localization
throughout the murine small intestine: temporal analysis relating intestinal length and lymphoblast
division. Cell Tissue Kinet. 1985 Sep;18(5):505-19.
135. Otsuka H, Denburg J, Dolovich J, Hitch D, Lapp P, Rajan RS, Bienenstock J, Befus D.
Heterogeneity of metachromatic cells in human nose: significance of mucosal mast cells. J Allergy
Clin Immunol. 1985 Nov;76(5):695-702.
136. Pearce FL, Ali H, Barrett KE, Befus AD, Bienenstock J, Brostoff J, Ennis M, Flint KC, Hudspith B,
Johnson NM. Functional characteristics of mucosal and connective tissue mast cells of man, the rat
and other animals. Int Arch Allergy Appl Immunol. 1985;77(1-2):274-6.
137. Petit A, Ernst PB, Befus AD, Clark DA, Rosenthal KL, Ishizaka T, Bienenstock J. Murine intestinal
intraepitheliallymphocytes I. Relationship of a novel Thy-1-,Lyt-1-,Lyt-2+, granulated subpopulation
to natural killer cells and mast cells. Eur J Immunol. 1985 Mar;15(3):211-5.
138. Potter SR, Bienenstock J, Goldstein S, Buchanan WW. Fibroblast growth factors in scleroderma. J
Rheumatol. 1985 Dec;12(6):1129-35.
139. Shanahan F, Denburg JA, Fox J, Bienenstock J, Befus D. Mast cell heterogeneity: effects of
neurenteric peptides on histamine release. J Immunol. 1985 Aug;135(2):1331-7.
140. Carman PS, Ernst PB, Rosenthal KL, Clark DA, Befus AD, Bienenstock J. Intraepithelialleukocytes
contain a unique subpopulation ofNK-like cytotoxic cells active in the defense of gut epithelium to
enteric murine coronavirus. J Immunol. 1986 Mar 1;136(5): 136:1548-53.
141. Denburg JA, Telizyn S, Ahlstedt S, Olafsson JH, Roupe G, Bienenstock J. Basophil/mast cell
precursors in mast cell proliferative disorders. Clin Invest Med. 1986;9(1):21-5.
142. Denburg JA, Davison M, Bienenstock J. Partial separation and functional characterization of guinea
pig basophil-stimulating factor. Int Arch Allergy Appl Immunol. 1986;79(3):312-9.
143. Denburg JA, Askenase PW, Brown SJ, Bienenstock J. Serum basophil-stimulating activity in the
guinea-pig during induction ofbasophilic responses to ovalbumin and tick feeding. Immunology.
1986 Jul;58(3):405-1 0.
J Bienenstock
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144. Ernst PB, Clark DA, Rosenthal KL, Befus AD, Bienenstock J. Detection and characterization of
cytotoxic T lymphocyte precursors in the murine intestinal intraepithelialleukocyte population. J
Immunol1986 Mar 15;136(6):2121-6.
.,.
145. Jenkins RT, Goodacre RL, Rooney PJ, Bienenstock J, Sivakumaran T, Walker WH. Studies of
intestinal permeability in inflammatory diseases using polyethylene glycol400. Clin Biochem. 1986
Oct; 19(5):298-302.
146. McDermott MR, Horsewood P, Clark DA, Bienenstock J. T lymphocytes in the intestinal epithelium
and lamina propria of mice. Immunology 1986 Feb;57{2):213-8.
147. Otsuka H, Denburg JA, Befus AD, Hitch D, Lapp P, Rajan RS, Bienenstock J, Dolovich J. Effect of
beclomethasone dipropionate on nasal metachromatic cell sub-populations. Clin Allergy. 1986
Nov;16(6):589-95.
148. Otsuka H, Dolovich J, Befus D, Bienenstock J, Denburg J. Peripheral blood basophils, basophil
progenitors, and nasal metachromatic cells in allergic rhinitis. Am Rev Respir Dis. 1986
May;133(5):757-62.
149. Otsuka H, Dolovich J, Befus AD, Telizyn S, Bienenstock J, Denburg JA. Basophilic cell progenitors,
nasal metachromatic cells, and peripheral blood basophils in ragweed-allergic patients. J Allergy Clin
Immunol. 1986 Aug;78(2):365-71.
150. Shanahan F, Lee TD, Denburg JA, Bienenstock J, Befus AD. Functional characterization of mast
cells generated in vitro from the mesenteric lymph node of rats infected with Nippostrongylus
brasiliensis. Immunology 1986 Mar;57(3)455-9.
151. Shanahan F, Lee TD, Bienenstock J, Befus AD. Mast cell heterogeneity: effect of anti-allergic
compounds on neuropeptide-induced histamine release. Int Arch Allergy Appl Immunol. 1986;80(4):
424-6.
152. Stanisz AM, Befus D, Bienenstock J. Differential effects of vasoactive intestinal peptide, substance
P, and somatostatin on immunoglobulin synthesis and proliferations by lymphocytes from Peyer's
patches, mesenteric lymph nodes, and spleen. J Immunol. 1986 Jan;136(1):152-6.
153. Befus D, Lee T, Ernst P, Egwang T, McElroy P, Gauldie J, Bienenstock J. Unique characteristics of
local responses in host resistance to mucosal parasitic infections. Vet Parasitol. 1986 Mar;20(13):175-94. Review.
154. Barr RD, Sauder DN, Bienenstock J. Interactions of stem cells and T lymphocytes contribute to the
physiological control of ce111 proliferation in rapidly renewing tissues. Med Hypotheses. 1986
Apr;19(4):387-96.
155. Stevens RL, Lee TD, Seldin DC, Austen KF, Befus AD, Bienenstock J. Intestinal mucosal mast cells
from rats infected with Nippostrongylus brasiliensis contain protease-resistant chondroitin sulfate
di-B proteoglycans. J Immunol. 1986 Jul1;137(1):291-5.
156. Ernst PB, Stanisz AM, Scicchitano R, Paraskevas F, Payan D, Bienenstock J. Novel regulatory
mechanisms oflgA synthesis respective roles ofneuropeptides and cells of the anti-suppressor
circuit. Adv Exp Med Bioi. 1987;216A:57-68. No abstract available.
157. Befus AD, Dyck N, Goodacre R, Bienenstock J. Mast cells from the human intestinal lamina propria.
Isolation, histochemical subtypes, and functional characterization. J Immunol. 1987 Apr
15; 138(8):2604-1 0.
158. Bienenstock J, Tomioka M, Matsuda H, Stead RH, Quinonez G, Simon GT, Coughlin MD, Denburg
JA (1987): The role of mast cells in inflammatory processes: Evidence for nerve/mast cell
interactions. Int Archs Allergy Appl Immunol 82:238-243.
159. Bienenstock J (1987): Mast cell heterogeneity. J Allergy Clin Immunol July:150-1541
160. Denburg JA, Otsuka H, Ohnisi M, Ruhno J, Bienenstock J, Dolovich J. Contribution ofbasophil/mast
cell and eosinophil growth and differentiation to the allergic tissue inflammatory response. Int Arch .,
Allergy Appl Immunol. 1987;82(3-4):321-6. Review.
J Bienenstock
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161. Jenkins RT, Jones DB, Goodacre RL, Collins SM, Coates G, Hunt RH, Bienenstock J. Reversibility
of increased intestinal permeability to 51 Cr-EDTA in patients with gastrointestinal inflammatory
diseases. Am J Gastroenterol. 1987 Nov;82(11):1159-64.
162. Jenkins RT, Rooney PJ, Jones DB, Bienenstock J, Goodacre RL. Increased intestinal permeability in
patients with rheumatoid arthritis: a side-effect of oral nonsteroidal anti-inflammatory drug therapy?
Br J Rheumatol. 1987 Apr;26(2):103-7.
163. Bienenstock J, Tomioka M, Stead R, Ernst P, Jordana M, Gauldie J, Dolovich J, Denburg J. Mast cell
involvement in various inflammatory processes. Am Rev Respir Dis. 1987 Jun;135(6 Pt 2):S5-8.
Review.
164. Carmen PS, Ernst PB, Rosenthal KL, Clark DA, Befus DA, Bienenstock J. Natural killer (NK) cell
activity against enteric murine coronavirus mediated by intestinal leukocytes. Adv Exp Med Bioi.
1987;216A:533-7. No abstract available.
165. McDermott MR, Lukacher AE, Braciale VL, Braciale TJ, Bienenstock J. Characterization and in vivo
distribution of influenza-virus-specific T -lymphocytes in the murine respiratory tract. Am Rev Respir
Dis. 1987 Jan;135(1):245-9.
166. Otsuka H, Dolovich J, Richardson M, Bienenstock J, Denburg JA. Metachromatic cell progenitors
and specific growth and differentiation factors in human nasal mucosa and polyps. Am Rev Respir
Dis. 1987 Sep;136(3):710-7.
167. Scicchitano R, Stanisz AM, Payan DG, Kiyono H, McGhee JR, Bienenstock J. Expression of
substance P and somatostatin receptors on aT helper cell line. Adv Exp Med Bioi. 1987;216A:18590. No abstract available.
168. Scicchitano R, Bienenstock J, Stanisz AM. The differential effect with time of neuropeptides on the
proliferative responses of murine Peyer's patch and splenic lymphocytes. Brain Behav Immun. 1987
Sep;1(3):231-7.
169. Scicchitano R, Dazin P, Bienenstock J, Payan DG, Stanisz AM.. Distribution of somatostatin
receptors on murine spleen and Peyer's patch T and B lymphocytes. Brain Behav Immun. 1987
Jun; 1(2): 173-84.
170. Bienenstock J, Ernst PB, Underdown BJ. The gastrointestinal tract as an immunologic organ- state
of the art. Ann Allergy. 1987 Nov;59(5 Pt 2):17-20. Review.
171. Stanisz A, Scicchitano R, Stead R, Matsuda H, Tomioka M, Denburg J, Bienenstock J.
Neuropeptides and immunity. Am Rev Respir Dis. 1987 Dec;136(6 Pt 2):S48-51. Review.
172. Bienenstock J, Perdue M, Stanisz A, Stead R. Neurohormonal regulation of gastrointestinal
immunity. Gastroenterology. 1987 Dec;93(6):1431-4. No abstract available.
173. Stead RH, Bienenstock J, Stanisz AM. Neuropeptide regulation of mucosal immunity. Immunol
Rev. 1987 Dec;100:333-59. Review. No abstract available.
174. Bienenstock J, Denburg J, Scicchitano R, Stead R, Perdue M, Stanisz A. Role ofneuropeptides,
nerves and mast cells in intestinal munity
175. Shanahan F, MacNiven I, Dyck N, Denburg JA, Bienenstock J, Befus AD. Human lung mast cells:
distribution and abundance of histochemically distinct subpopulations. Int Arch Allergy Appl
Immunol. 1987;83(3):329-31.
176. Stanisz AM, Scicchitano R, Dazin P, Bienenstock J, Payan DG. Distribution of substance Preceptors
on murine spleen and Peyer's patch T and B cells. J Immunol. 1987 Aug 1; 139(3):749-54.
177. Stanisz AM, Scicchitano R, Payan DG, Bienenstock J. In vitro studies ofimmunoregulation by
substance P and somatostatin. Ann NY Acad Sci. 1987;496:217-25. No abstract available.
178. Stead RH, Tomioka M, Quinonez G, Simon GT, Felten SY, Bienenstock J. Intestinal mucosal mast
cells in normal and nematode-infected rat intestines are in intimate contact with peptidergic nerves.
Proc Natl Acad Sci US A. 1987 May;84(9):2975-9.
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179. Tanno Y, Bienenstock J, Richardson M, Lee TD, Befus AD, Denburg JA. Reciprocal regulation of
human basophil and eosinophil differentiation by separate T -cell-derived factors. Exp Hematol. 1987
Jan; 15(1 ):24-33.
180. Bienenstock J, Perdue M, Blennerhassett M, Stead R, Kakuta N, Sestini P, Vancheri C, Marshall J. /
Inflammatory cells and the epithelium. Mast cell/nerve interactions in the lung in vitro and in vivo.
Am Rev Respir Dis. 1988;138(6 Pt 2):S31-4.
181. Bienenstock J. An update on mast cell heterogeneity. J Allergy Clin Immunol1988 May;81(5 Pt
1):763-9.
182. Hanglow AC, Perdue MH, Dyck N, Bienenstock J. Role of nonspecific cytotoxic cells in intestinal
epithelial cell injury in Nippostrongylus brasiliensis infection. Clin Immunol Immunopathol. 1988
Mar;46(3):406-11.
183. Heavey DJ, Ernst PB, Stevens RL, Befus AD, Bienenstock J, Austen KF. Generation ofleukotriene
C4, leukotriene B4, and prostaglandin D2 by immunologically activated rat intestinal mucosa mast
cells. J lmmunol. 1988 Mar 15;140(6):1953-7.
184. Jordana M, Befus AD, Newhouse MT, Bienenstock J, Gauldie J. Effect of histamine on proliferation
of normal human adult lung fibroblasts. Thorax 1988 Jul;43(7):552-8.
185. Matsuda H, Switzer J, Coughlin MD, Bienenstock J, Denburg JA. Human basophilic cell
differentiation promoted by 2.5S nerve growth factor. Int Arch Allergy Appl Immunol.
1988;86(4):453-7.
186. Matsuda H, Coughlin MD, Bienenstock J, Denburg JA. Nerve growth factor promotes human
hemopoietic colony growth and differentiation. Proc Natl Acad Sci US A. 1988 Sep;85(17):6508-12.
187. Ohnishi M, Ruhno J, Bienenstock J, Milner R, Dolovich J, Denburg JA. Human nasal polyp epithelial
basophil/mast cell and eosinophil colony-stimulating activity. The effect is T -cell-dependent. Am Rev
Respir Dis. 1988 Sep;138(3):560-4.
188. Pezzati P, Mueller A, Bienenstock J, Stanisz AM. Neuropeptides, nerve growth factor, and mucosal."'''\
immunity. Brain Behav Immun. 1988 Dec;2(4):311-7. Review. No abstract available.
189. Scicchitano R, Dazin P, Bienenstock J, Payan DG, Stanisz AM. The murine IgA-secreting
plasmacytoma MOPC-315 expresses somatostatin receptors. J Immunol. 1988 Aug 1;141(3): 937-41.
190. Scicchitano R, Bienenstock J, Stanisz AM (1988): In vivo immunomodulation by the neuropeptide
substance P. Immunology 63:733-735.
191. Tomioka M, Stead RH, Nielsen L, Couglin MD, Bienenstock J. Nerve growth factor enhances
antigen and other secretagogue-induced histamine release from rat peritoneal mast cells in the
absence ofphosphatidylserine. J Allergy Clin Immunol. 1988 Oct;82(4):599-607.
192. Bienenstock J, Croitoru K, Ernst PB, Stead RH, Stanisz A. Neuroendocrine regulation of mucosal
immunity. Immunol Invest. 1989 Jan-May;18(1-4):69-76. Review.
193. Bienenstock J, Croitoru K, Ernst PB, Stanisz AM. Nerves and neuropeptides in the regulation of
mucosal immunity. Adv Exp Med Bioi. 1989;257:19-26. Review. No abstract available.
194. Ernst PB, Lee ST, Maeba J, Bienenstock J, Stanisz AM, Paraskevas F. A role for isotope-specific
binding factors in the regulation oflgA- and !gO-specific responses by the anti/contrasuppressor T
cell circuit. J lmmunol. 1989 Sep 1;143(5):1426-32.
195. Hanglow AC, Bienenstock J, Perdue MH. Effects of platelet-activating factor on ion transport in
isolated rat jejunum. Am J Physiol. 1989 Nov;(5 Pt 1):0845-50.
196. Lee ST, Maeba J, Ernst PB, Bienenstock J, Paraskevas F. The isotope of an Ig-containing mediator
dictates the isotope of the antibody produced: a novel mechanism of isotope regulation. Reg
Immunol. 1989. Mar-Apr;2(2):111-6.
197. MacQueen G, Marshall J, Perdue M, Siegel S, Bienenstock J. Pavlovian conditioning of rat mucosal
mast cells to secrete rat mast cell protease II. Science. 1989 Jan 6;243(4887):83-5.
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198. Marshall JS, Bienenstock J, Perdue MH, Stanisz AM, Stead RH, Ernst PB. Novel cellular interactions
and networks involving the intestinal immune system and its microenvironment. APMIS. 1989
May;97(5):383-94. Review.
199. Ohnishi M, Ruhno J, Bienenstock J, Dolovich J, Denburg JA .. Hematopoietic growth factor
production by cultured cells of human nasal polyp epithelial scrapings: kinetics, cell source, and
relationship to clinical status. J Allergy Clin Immunol. 1989 Jun;83(6):1091-100.
200. Sestini P, Dolovich M, Vancheri C, Stead RH, Marshall JS, Perdue M, Gauldie J, Bienenstock J.
Antigen-induced lung solute clearance in rats is dependent on capsaicin-sensitive nerves. Am Rev
Respir Dis. 1989 Feb;139(2):401-6.
201. Stead RH, Dixon MF, Bramwell NH, Riddell RH, Bienenstock J. Mast cells are closely apposed to
nerves in the human gastrointestinal mucosa. Gastroenterology. 1989 Sep;97(3):575-85.
202. Tomioka M, Goto T, Lee TD, Bienenstock J, Befus AD. Isolation and characterization oflung mast
cells from rats with bleomycin-induced pulmonary fibrosis. Immunology. 1989 Mar;66(3):439-44.
203. Vancheri C, Gauldie J, Bienenstock J, Cox G, Scicchitano R, Stanisz A, Jordana M. Human lung
fibroblast-derived granulocyte-macrophage colony stimulating factor (GM-CSF) mediates eosinophil
survival in vitro. Am J Respir Cell Mol Bioi. 1989 Oct;1(4):289-95.
204. Stanisz AM, Bienenstock J, Agro A. Neuromodulation of mucosal immunity. Reg Immunol. 1989
Nov-Dec;2(6):414-9. Review. No abstract available.
205. Blennerhassett MG, Bienenstock J. Apparent innervation of rat basophilic leukaemia (RBL-2H3)
cells by sympathetic neurons in vitro. Neurosci Lett. 1990 Nov 27;120(1):50-4.
206. Croitoru K, Ernst PB, Bienenstock J, Padol I, Stanisz AM. Selective modulation of the natural killer
activity of murine intestinal intraepithelialleucocytes by the neuropeptide substance P. Immunology.
1990 Oct;71(2):196-201.
207. Croitoru K, Stead RH, Bienenstock J, Fulop G, Hamish DG, Shultz LD, Jeffery PK, Ernst PB.
Presence of intestinal intraepitheliallymphocytes in mice with severe combined immunodeficiency
disease. Eur J Immunol. 1990 Mar;20(3):645-51.
208. Janiszewski J, Bienenstock J, Blennerhassett MG .. Activation of rat peritoneal mast cells in coculture
with sympathetic neurons alters neuronal physiology. Brain Behav Immun. 1990 Jun;4(2):139-50.
209. Marshall JS, Stead RH, McSharry C, Nielsen L, Bienenstock J. The role of mast cell degranulation
products in mast cell hyperplasia. I. Mechanism of action of nerve growth factor. J lmmunol. 1990
Mar 1;144(5):1886-92.
210. Marshall JS, Bienenstock J. Springer Semin Immunopathol. 1990;12(2-3):191-202. Review. No
abstract available.
211. Sestini P, Bienenstock J, Crowe SE, Marshall JS, Stead RH, Kakuta Y, Perdue MH. Ion transport in
rat tracheal epithelium in vitro. Role of capsaicin-sensitive nerves in allergic reactions. Am Rev
Respir Dis. 1990 Feb;14(2):393-7.
212. Stead RH, Franks AJ, Goldsmith CH, Bienenstock J, Dixon MF. Mast cells, nerves and fibrosis in
the appendix: a morphological assessment. J Pathol. 1990 Jul;161(3):209-19.
213. Tsuda T, Switzer J, Bienenstock J, Denburg JA. Interactions of hemopoietic cytokines on
differentiation ofHL-60 cells. Nerve growth factor is a basophilic lineage-specific co-factor. Int Arch
Allergy Appl Immunol. 1990;91(1):15-21.
214. Bienenstock J, MacQueen G, Sestini P, Marshall JS, Stead RH, Perdue MH. Mast cell/nerve
interactions in vitro and in vivo. Am Rev Respir Dis. 1991 Mar;l43(3 Pt 2):S55-8. Review.
215. Blennerhassett MG, Tomioka M, Bienenstock J. Formation of contacts between mast cells and
sympathetic neurons in vitro. Cell Tissue Res. 1991 Jul;265(1):121-8.
216. Croitoru K, Stead RH, Bienenstock J, Shultz LD, Ernst PB. T cell receptor expression is not required
for the localization and differentiation of intraepitheliallymphocytes. lmmunol Res. 1991; 10(34):293-5. No abstract available.
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217. Kawabori S, Soda K, Perdue MH, Bienenstock J. The dynamics of intestinal eosinophil depletion in
rats treated with dexamethasone. Lab Invest. 1991 Feb;64(2):224-33.
218. Soda K, Kawabori S, Perdue MH, Bienenstock J. Macrophage engulfment of mucosal mast cells ir'
rats treated with dexamethasone. Gastroenterology. 1991 Apr;100(4):929-37.
219. Tsuda T, Wong D, Dolovich J, Bienenstock J, Marshall J, Denburg JA. Synergistic effects of nerve
growth factor and granulocyte-macrophage colony-stimulating factor on human basophilic cell
differentiation. Blood. 1991 Mar 1;77(5):971-9.
220. Stead RH, Kosecka Janiszewska U, Oestreicher AB, Dixon MF, Bienenstock J. Remodeling ofB-50
(GAP-43)- and NSE-immunoreactive mucosal nerves in the intestines of rats infected with
Nippostrongylus brasiliensis. J Neurosci. 1991 Dec;11(12):3809-21.
221. Bienenstock J, Holt PG (1992): Local immunity in the airways. Am Rev Respir Dis, 146:1351-1353.
222. Biennerhassett MG, Janiszewski J, Bienenstock J. Sympathetic nerve contact alters membrane
resistance of cells of the RBL-2H3 mucosal mast cell line. Am J Respir Cell Mol Bioi. 1992
May;6(5):504-9.
223. Janiszewski J, Bienenstock J, Blennerhassett MG. Substance P induces whole-cell current transients
in RBL-2H3 cells. Am J Physiol. 1992 Oct;263(4 Pt 1):C736-42.
224. Pezzati P, Marshall JS, Stanisz AM, Bienenstock J, Stead RH. Expression of nerve growth factor
receptor immunoreactivity on follicular dendritic cells from human mucosa ssociated lymphoid
tissues. Immunol. 1992 Jul;76(3):485-90.
225. McKay DM, Bienenstock J, Perdue MH. Inhibition of antigen-induced secretion in the rat jejunum by
interferon alpha/beta. Reg Immunol. 1993 Jan-Feb;5(1):53-9.
226. Soda K, Kawabori S, Kanai N, Bienenstock J, Perdue MH. Steroid-induced depletion of mucosal
mast cells and eosinophils in intestine of athymic nude rats. Int Arch Allergy Immunol.
1993;10(1):39-46
227. Marshall JS, Gauldie J, Nielsen L, Bienenstock J. Leukemia inhibitory factor production by rat m~,
cells. Eur J Immunol. 1993 Sep;23(9):2116-20.
'
228. Stanisz AM, Kataeva G, Bienenstock J. Hormones and Local Immunity.lnt Arch Allergy lmmunol.
1994; 103(3):217-22. Review.
229. Kannan Y, Stead RH, Goldsmith CH, Bienenstock J. Lymphoid tissues induce NGF-dependent and
NGF-independent neurite outgrowth from rat superior cervical ganglia explants in culture. J Neurosci
Res. 1994 Feb 15;37(3):374.83.
230. Marshall JS, Kawabori S, Nielsen L, Bienenstock J. Morphological and functional characteristics of
peritoneal mast cells from young rats. Cell Tissue Res. 1994 Jun;276(3):565-70.
231. Janiszewski J, Bienenstock J, Blennerhassett M. Picomolar doses of SP trigger electrical responses in
mast cells without degranulation. Am J Physiol. 1994 Jul;267(1 Pt 1):C138-45.
232. Croitoru, K, Bienenstock J, Ernst PB. Phenotypic and functional assessment ofintraepithelial
lymphocytes bearing a 'forbidden' alpha beta TCR. lnt Immunol. 1994 Oct;6(10):1467-73,
233. Kosecka U, Marshall J, Crowe SE, Bienenstock J, Perdue MH. Pertussis toxin stimulates
hypersensitivity and enhances nerve-mediated antigen uptake in rat intestine. Am J Physiol. 1994
Nov;267(5 Pt 1):G745-53.
234. McKay DM, Bienenstock J. The interaction between mast cells and nerves in the gastrointestinal
tract. Immunol Today. 1994 Nov;15(11):533-8. Review.
235. Djuric VJ, Kosecka U, Bienenstock J, Perdue MH. Strain-related difference in susceptibility to
anaphylactic shock correlates with measures of spontaneous activity. Brain Behav Immun. 1994
Dec;8(4):355-70.
236. Djuric VJ, Wang L, Bienenstock J, Perdue MH. Naloxone exacerbates intestinal and systemic
anaphylaxis in the rat. Brain Behav Immun. 1995 Jun;9(2):87-100.
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237. Djuric VJ, Overstreet DH, Bienenstock J, Perdue MH (1995): Immediate hypersensitivity in the
flinders rat: further evidence for a possible link between susceptibility to allergies and depression.
Brain Behav Immun. 1995 Sep;9(3):196-206 .
...,....
238. Kannan Y, Stead SH, Goldsmith CH, Bienentock J. Neurite outgrowth induced by rat lymphoid
tissues in vitro. Adv Exp Med Bioi. 1995;371A:567-70. No abstract available.
239. Marie I, Holt PG, Perdue MH, Bienenstock J. Class II major histocompatibility complex antigen (!a)bearing dendritic cells (DC) in the epithelium of the rat intestine. J Immunol. 1996 Feb;156(4):1408240. Kannan Y, Bienenstock J, Ohta M, Stanisz AM, Stead RH. Nerve growth factor and cytokines
mediate lymphoid tissue-induced neurite outgrowth from mouse superior cervical ganglia in vitro. J
Immunol. 1996 Jul1;157(1):313-20.
241. MacLeod SM, Bienenstock J. Evidence-based rationing: Dutch pragmatism or government
insensitivity? CMAJ. 1998 Jan 27;158(2):213-4. No abstract available.
242. Blennerhassett MG, Bienenstock J. Sympathetic nerve contact causes maturation of mast cells in
vitro. J Neurobiol. 1998 May;35(2):173-82.
243. Bienenstock, J. T cells and the immune response: Down regulation via mucosal exposure. Can Resp
J. 1998 Jul-Aug;5 Suppl A:27A-30A. Review.
244. Marshall JS, Gomi K, Blennerhassett MG, Bienenstock J. Nerve growth factor modifies the
expression of inflammatory cytokines by mast cells in a prostanoid dependent mechanism. J.
Immunol. 1999 Apr 1;162(7):4271-6.
245. Sanico AM, Koliatsos VE, Stanisz AM, Bienenstock J, Togias A. Neural hyperresponsiveness and
nerve growth factor in allergic rhinitis. Int Arch Allergy Immunol. 1999 Feb-Apr;118(2-4):154-8.
246. Suzuki R, Furuno T, McKay DM, Wolvers D, Teshima R, Nakanishi M, Bienenstock J. (1999):
Direct Neurite-mast cell communication in vitro occurs via the neuropeptide substance P. J Immunol.
1999 Sep 1;163(5):2410-5.
247. Sanico AM, Stanisz AM, Gleeson TD, Bora S, Proud D, Bienenstock J, Koliatsos VE, Togias A.
Nerve growth factor expression and release in allergic inflammatory disease of the upper airways.
Am J Respir Crit Care Med. 2000 May;161(5):1631-5.
248. Bienenstock J. Stress and asthma: the plot thickens. Am J Respir Crit Care Med. 2002 Apr
15;165(8):10345. No abstract available.
249. Bienenstock J, Wiley RE, Neigh GS, Waserman S, Keith P. Probiotics in the management and
prevention of atopy. Clin Rev Allergy Immunol. 2002 Jun;22(3):275-85. Review. No abstract
available.
250. MoriN, Suzuki R, Furuno T, McKay DM, Wada M, Teshima R, Bienenstock J, Nakanishi M.
Nerve-mast cell (RBL) interaction: RBL membrane ruffling occurs at the contact site with an
activated neurite. Am J Physiol Cell Physiol. 2002 Dec;283(6):C1738-44. Epub 2002 Aug 14.
251. MaD, Wolvers DAW, Stanisz A, Bienenstock J. Interleukin-1 0 and nerve growth factor have
reciprocal upregulatory effects on intestinal epithelial cells. Am J Physiol Regul Integr Comp Physiol.
2003 May;284(5):R1323-9. Epub 2003 Jan 23.
252. van der Kleij H, MaD, Redegeld FAM, Kraneveld AD, Nijkamp FP, Bienenstock J.: Functional
expression of neurokinin 1 receptors on mast cells induced by IL-4 and SCF. J lmmunol.2003 Aug
15;171(4):2074-9.
253. Leigh R, MacQueen G, Tougas G, Hargreave FE, Bienenstock J. Change in forced expiratory
volume (FEV1) in 1 second after a sham bronchoconstrictor in suggestible, but not suggestionresistant, asthmatic patients: a pilot study. Psychosom Med. 2003 Sep-Oct;65(5):791-5.
254. Maurer M, Theoharides T, Granstein RD, BischoffSC, Bienenstock J, Henz B, Kovanen P,
Piliponsky AM, Kambe N, Vliagoftis H, Levi-Schaffer F, Metz M, Miyachi V, Befus D, Forsythe P,
Kitamura Y, Galli S. What is the physiological function of mast cells? Exp Dermatol. 2003
Dec; 12(6):886-91 0.
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255. MaD, Forsythe P, Bienenstock J. Live Lactobacillus reuteri is essential for the inhibitory effect on
tumor necrosis factor alpha-induced Interleukin-8 expression. Infect Immun. 2004 Sep;72(9):530814.
256. Furuno T, MaD, van der Kleij H, Nakanishi M, Bienenstock J. Bone marrow derived mast cells
respond in co-culture to scorpion venom activation of superior cervical ganglion neurites according to
level of expression ofNK-1 receptors. Neuroscience Lett. 2004 Dec 6;372(3):185-9.
257. Furuno T, Ita A, Koma Y, Watabe K, Yokozaki H, Bienenstock J, Nakanishi M, Kitamura Y. The
spermatogenic Ig superfamily/synaptic cell adhesion molecule mast-cell adhesion molecule promotes
interaction with nerves. J Immunol. 2005 Jun 1;174(11):6934-42.
258. Bienenstock J, McDermott MR. Bronchus- and nasal-associated lymphoid tissues. Immunol Rev.
2005 Aug;206:22-31. Review.
259. van der Kleij H, Bienenstock J. The significance of conversation between mast cells and nerves.
Allergy, Asthma & Clin Immunol. 2005 1(2): 65-80.
260. Akiyama H, Amano H, Bienenstock J. Rat tracheal epithelial responses to water avoidance stress. J
Allergy Clin Immunol. 2005 Aug;116(2):318-24.
261. Kamiya T, Wang L, Forsythe P, Goettsche G, Mao YK, Wang YF, Tougas G, Bienenstock J.
Inhibitory effects of Lactobacillus reuteri on visceral pain induced by colorectal distension in Sprague
Dawley rats. Gut. 2006 Feb;55(2):191-6. Epub 2005 Dec 16.
262. O'Hara A, O'Regan P, Fanning A, O'Mahony C, MacSharry J, Lyons A, Bienenstock J, O'Mahony
L, Shanahan F. Functional modulation ofhuman intestinal epithelial cell responses by
Bifidobacterium infantis and Lactobacillus salivarius. Immunology. 2006 Jun;118(2):202-15.
263. SteinhoffM, Bienenstock J, Schmelz M, Naurer M, Wei E, Biro T. Neurophysiological,
neuroimmunological, and neuroendocrine basis of pruritus. J Invest Dermatol. 2006
Aug;126(8):1705-18. Review.
264. MacQueen GM, Bienenstock J. Stress and immune regulation. Clin Exp Allergy 2006
Aug;36(8):969-71. No abstract available.
265. Forsythe P, Inman MD, Bienenstock J. Oral treatment with live Lactobacillus reuteri inhibits the
allergic airway response in mice. Am J Respir Crit Care Med. 2007 Mar 15;175(6):561-9. Epub 2007
Jan4.
266. Lorentz A, Hoppe J, Worthmann H, Gebhardt T, Hesse U, Bienenstock J, BischoffSC. Neurotrophin3, but not nerve growth factor, promotes survival ofhuman intestinal mast cells. Neurogastroenterol
Motil. 2007 Apr;19(4):301-8.
267. Amano H, Akiyama H, Bienenstock J. Differential corticosterone responses to stress in the lung in
two strains ofFlinders rats. Clin Exp Allergy. 2008 Apr;38(4):659-66. Epub 2007 Dec 20.
268. Spaziani R, Bayati A, Redmond K, Bajaj H, Mazzadi S, Bienenstock J, Collins SM, Kamath MV.
(2008): Vagal dysfunction in IBS in response to colorectal distension. Neurogastroenterol Motil.
2008 May;20(5):576. Mazzadi, S [added]
269. Duncker SC, Wang L, Hols P, Bienenstock J. The D-alanine content oflipoteichoic acid is crucial
for Lactobacillus plantarum mediated protection from visceral pain perception in a rat colorectal
distension model. Neurogastroenterol Motil. 2008 Jul;20(7):843-50. Epub 2008 Feb 25.
270. Desbonnet L, Garrett L, Clarke G, Bienenstock J, Dinan TG. The probiotic Bifidobacteria infantis:
An assessment of potential antidepressant properties in the rat. J Psychiatr Res. 2008 Dec;43(2): 16474. Epub 2008 May 5.
271. Feng BS, Chen X, He SH, Zheng PY, Foster J, Xing Z, Bienenstock J, Yang PC. Disruption ofT-cell
immunoglobulin and mucin domain molecule (TIM)-1/TIM4 interactions as a therapeutic strategy in
a dendritic cell-induced peanut allergy model. J Allergy Clin Immunol. 2008 122:55-61, 6l.el-7.
Epub 2008 Jun 10.
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272. Arck PC, Gilhar A, Bienenstock J, Paus R. The alchemy of immune privilege explored from a
neuroimmunological perspective. Curr Opin Pharmacol. 2008 Aug;8(4):480-9. Epub 2008 July28.
Review .
.,,,
273. van der Kleij H, O'Mahony C, Shanahan F, O'Mahony L, Bienenstock J. Protective effects of
Lactobacillus reuteri and Bifidobacterium infantis in murine models for colitis do not involve the
vagus nerve Am J Physiol: Regul Integr Comp Physiol 2008 Oct;295(4): R1131-7. Epub 2008 July
30.
274. Karimi K, Inman M, Bienenstock J, Forsythe P. Lactobacillus reuteri induced Regulatory T cells
protect against an allergic airway response in mice Am J Respir Crit Care Med 2009 Feb
1;179(3):186-93. Epub 2008 Nov 21
275. Van Lieshout, RJ, Bienenstock, J, MacQueen, GM. A Review of Candidate Pathways Underlying the
Association Between Asthma and Major Depressive Disorder. Psychosom Med. 2009 Feb;71(2):18795. Epub 2008 Dec 10.
276. Ma XJ, Mao YK, Wang B, Huizinga JD, Bienenstock J, Kunze W A. Lactobacillus reuteri ingestion
prevents hyperexcitability of colonic DRG neurons induced by noxious stimuli. Am J Physiol
Gastrointest Liver Physiol. 2009 Apr;296(4):G868-75. Epub 2009 Jan 29.
277. Kunze WA, Mao YK, Wang B, Huizinga JD, MaX, Forsythe P, Bienenstock J. Lactobacillus reuteri
enhances excitability of colonic AH neurons by inhibiting calcium dependent potassium channel
opening. J Cell Mol Med. 2009 Aug;13(8B):2261-70. Epub 2009 Feb 4.
278. Forsythe P, Sudo N, Dinan T, Taylor VH, Bienenstock. Mood and gut feelings. Brain Behav
Immun. 2010; Jan;24(1):9-16. Epub 2009 May 28. Review.
279. O'Mahony, van der Kleij H, Bienenstock J, Shanahan F, O'Mahony L. Loss of vagal antiinflammatory effect: in vivo visualization and adoptive transfer. Am J Physiol regul Integr Comp
Physiol. 2009 Oct;297(4):R1118-26. Epub 2009 Aug 12.
280. Wang B, Mao YK, Diorio C, Wang L, Huizinga JD, Bienenstock J, Kunze W. Lactobacillus reuteri
ingestion and IK(Ca) channel blockade have similar effects on rat colon motility and myenteric
neurons. Neurogastroenterol Motil. 2010 Jan;22(1):98-107, e33. Epub 2009 Sep 29.
281. Hall GB, Kamath MV, Collins S, Ganguli S, Spaziani R, Miranda KL, Bayati A, Bienenstock J.
Heightened central affective response to visceral sensations of pain and discomfort in IBS.
Neurogastroenterol Motil. 2010 Mar;22:276-80.
282. Lyons A. O'Mahony, O'Brien F, Macsharry J, Sheil B, Ceddia M, Russell WM, Forsythe P,
Bienenstock J, Kiely B, Shanahan F, O'Mahony L. Bacterial strain-specific induction ofFoxp3(+) T
regulatory cells is protective in murine allergy models. Clin Exp Allergy. 2010 Jan 11. [Epub ahead
of print]
283. Karimi K, Bienenstock J, Wang L, Forsythe P. The vagus nerve modulates CD4(+) T cell activity.
Brain Behav lmmun. 2010 Feb;24(2):316-23. Epub 2009 Nov 1.
284. Arck P, Handjiski B, Hagen E, Pincus M, Bruenahl C, Bienenstock J, Paus R. Is there a gut-brainskin axis? Exp Dermatol. 2010 Jan 25. [Epub ahead of print] PMID 20113345
285. der Kleij HV, Charles N, Karimi K, Mao YK, Foster J, Janssen L, Chang Yang P, Kunze W, Rivera J,
Bienenstock J. Evidence for neuronal expression of functional Fe (epsilon and gamma) receptors. J
Allergy Clin Immunol. 2010 Mar; 125(3):757-60.
286. Forsythe P, Bienenstock J. Immunomodulation by commensal and probiotic bacteria. Immunol
Invest. 2010;39(4-5):429-48.
287. Bienenstock J, Collins S. 99th Dahlem conference on infection, inflammation and chronic
inflammatory disorders: psycho-neuroimmunology and the intestinal microbiota: clinical
observations and basic mechanisms. Clin Exp immunol. 2010 Apr;160(1):85-91.
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DR. JOHN BIENENSTOCK
BIBLIOGRAPHY
Chapters, Reviews, Books
1. Bienenstock J, Tomasi TB (1968): The nature of A in normal urine. In: Proteins in Normal
and
Pathological Urine, Y Manuel, JP Revillard, H Betuel, eds. Karger, Basel
2. Bienenstock J, Johnston N (1971): Immune complex disease: effect of introduction of immune
complexes into the tracheobronchial tree. In: Immune reaction and experimental models in
rheumatic disease, DA Gordon, ed. University of Toronto Press, Toronto, pp. 146-153.
3. Bienenstock J, Perey DY (1972): Immune mechanisms of mucosal resistance. Med Clin North
Am 56:391-402.
4. Bienenstock J (1972): Host resistance between friends. J R Coli Physicians Lond 6:407-411.
5. Collins-Williams C, Bienenstock J (1973): Immunoglobulin A. In: Allergy and immunology
in children, 3rd Ed., F Speer, RJ Dockhom, eds. Charles C. Thomas, Springfield, pp. 74-82.
6. Bienenstock J (1974): The physiology of the local immune response and the gastrointestinal
tract. In: Progress in immunology II, Vol4: Clinical aspects I, L Brent, J Holborow, eds.
Amsterdam, North-Holland, pp. 197-207.
7. Bienenstock J, Rudzik 0, Clancy RL, Perey DYE (1974): Bronchial lymphoid tissue. In: The
immunoglobulin A System, J Mestecky, AR Lawton, eds. Plenum Publishing Corp., New
York, pp. 47-56.
8. Colton HR, Bienenstock J (1974): Lack ofC3 activation through classical or alternate
pathways by human secretory IgA anti blood group A antibody. In: The Immunoglobulin A
System, J Mestecky, AR Lawton, eds. Plenum Publishing Corp., New York, pp. 305-308.
9. Bienenstock J, Clancy RL, Perey DYE (1976): Bronchus-associated lymphoid tissue (BAL~.
Its relationship to mucosal immunity. In: Immunologic and infectious reactions in the lung,
CH Kirkpatrick, HY Reynolds, eds. Marcel Dekker, Inc., New York, pp. 29-58.
10. Bienenstock J (1976): Local mucosal immunity in the lung. In: Lung cells in disease, A
Bouhuys, ed. Amsterdam, North-Holland, pp. 197-208.
11. Clancy RL, Bienenstock J (1976): Enteric infection and immunization. In: Immunological
aspects of the liver and gastrointestinal tract, A Ferguson, RNM MacSween, eds. MTP Press
Ltd., Lancaster, England, pp. 121-152.
12. Newhouse M, Sanchis J, Bienenstock J (1976): Lung defense mechanisms (first of two parts).
N Engl J Med 295:990-998.
13. Newhouse M, Sanchis J, Bienenstock J (1976): Lung defense mechanisms (second oftwo
parts). N Engl J Med 295:1045-1052.
14. Bienenstock J, McDermott M, Befus D, O'Neill M (1978): A common mucosal immunologic
system involving the bronchus, breast and bowel. Adv Exp Med Biol107:53-59.
15. Gauldie J, Bienenstock J (1978): Automated nephelometric analysis ofhaptens. In:
Automated Immunoanalysis, Part I. Clinical and Biochemical Analysis, Vol. 7, 7th Ed., RF
Ritchie, ed. Marcel Dekker Inc., New York, pp. 321-333.
16. Befus AD, Pearce FL, Gauldie J, Horsewood P, Goodacre RL, Cole F, Heatley RV,
Bienenstock J (1979): Isolation and characteristics of mast cells in the lamina propria of the
small bowel. In: The mast cell, its role in health and disease, J Pepys, AM Edwards, eds.
Pitman Medical Publishing Co. Ltd., Tunbridge Wells, England, pp. 702-709.
17. Befus AD, Denburg J, Bienenstock J (1979): Mechanisms of intestinal mastocytosis. In: The
mast cell, its role in health and disease, J Pepys, AM Edwards, eds. Pitman Medical
Publishing Co. Ltd., Tunbridge Wells, England, pp. 115-122.
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18. Bienenstock J (1979): The physiology of the local immune response. In: Immunology of the
Gastrointestinal Tract, P Asquith, ed. Churchill Livingstone, Edinburgh, Scotland, pp. 3-13.
19. Denburg JA, Bienenstock J (1979): Physiology of the immune response. Can Family
Physician 25:301-307.
20. Denburg JA, Bienenstock J (1979): Basophil production in the guinea pig: requirements for
antigen, splenic T -cells and bone marrow precursors. In: The Molecular Basis of Immune Cell
Function, JG Kaplan, ed. Elsevier/North Hollard Biomedical Press, Amsterdam, Holland, pp.
646-649.
21. Bienenstock J, McDermott M, Befus D (1979): A common mucosal immune system. In:
Immunology ofbreast milk New York: Raven Press, 91-104.
22. Bienenstock J (1980): Bronchus-associated lymphoid tissue and the source of
immunoglobulin-containing cells in the mucosa. Environ Health Perspect 35:39-42.
23. Bienenstock J, Befus AD (1980): Mucosal immunology. Immunology 41:249-270.
24. Bienenstock J, Befus AD, McDermott M (1980): Mucosal immunity. Monogr Allergy
16:1-18.
25. Befus AD, Bienenstock J (1981): The mucosa-asociated immune system of the rabbit. In:
Animal Models of Immunological Processes, JB Hay, ed. Academic Press Limited, London,
pp. 167-220.
26. Bienenstock J (1981): The derivation, distribution and function of intestinal mucosal
lymphocytes. Monogr Allergy 17:233-249.
27. Bienenstock J, Befus AD, McDermott M (1981): Mucosal immunity. In: The mucosal
immune system, FF Bourne, ed. The Haig, Nijhoff, pp. 5-27.
28. Bienenstock J (1981): Gut and bronchus associated lymphoid tissue: An overview. In:
Proceedings of the 7th International Conference on Lymphatic Tissues and Germinal Centers
in Immune Reactions, MG Hanna, Groningen, eds. The Netherlands, Plenum Press, New
York.
29. Bienenstock J (1981): The secretory immune system. In: The immunology of infant feeding
(Proceedings of a conference on immunological aspects of infant feeding by the International
School of Medical Sciences), AW Wilkinson, ed. Plenum Press, Erice, Sicily, pp. 1-11.
30. Befus AD, Pearce FL, Goodacre R, Bienenstock J (1982): Unique functional characteristics of
mucosal mast cells. Adv Exp Med Bioi 149:521-527.
31. Befus AD, Bienenstock J (1982): Factors involved in symbiosis and host resistance at the
mucosa-parasite interface. In: Progress in Allergy, P Kallos, ed. Karger , Basel, Switzerland,
pp. 76-177.
32. Bienenstock J, McDermott MR, Befus AD (1982): The significance ofbronchus-associated
lymphoid tissue. Bull Eur Physiopathol Respir 18:153-177.
33. Bienenstock J (1982): Gut and bronchus associated lymphoid tissue: an overview. Adv Exp
Med Biol149:471-477.
34. Bienenstock J ( 1982): The mucosal immune system and mucosal immunity. Report of a
meeting on the Immunity ofMucous Membranes. Scand J Immunol15:531-545.
35. Bienenstock J (1982): Review and discussion ofhoming oflymphoid cells to mucosal
membranes: The selective localization of cells in mucosal tissues. In: Recent Advances in
Immunity, W Strober, LA Hanson, KW Sell, eds. Raven Press, New York, pp. 35-43.
36. Bienenstock J (1982): Cellular and secretory aspects of the gastrointestial tract. In: Clinics in
Immunology and Allergy, J Brostoff, ed. W.B. Saunders Co. Ltd., pp. 5-13.
37. Bienenstock J (1982): Bronchus-associated lymphoid tissue. In: Cellular biology of the lung,
G Cumming, Bonsignore, eds. Plenum Publishing Corp., pp. 225-238.
38. McDermott MR, Befus AD, Bienenstock J (1982): The structural basis for immunity in the
respiratory tract. Int Rev Exp Pathol 23:47-112.
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39. Tagliabue A, Befus AD, Bienenstock J (1982): Natural killer activity in mast cell-deficient
w/ww mice. In: NK cells and other natural effector cells, R Herberman, ed. Academic Press
~·d~
Inc., pp. 273-274.
40. Bienenstock J, Befus AD, Braciale T, McDermott M, Rosenthal K, Tagliabue A (1983): Some
aspects of mucosal effector cells. In: Regulation ofthe Immune Response, PL Ogra, DM
Jacobs, NY Buffalo, eds. Karger, Basel.
41. Bienenstock J, Befus AD, McDermott M, Mirski S, Rosenthal K, Tagliabue A (1983): The
mucosal immunological network: compartmentalization oflymphocytes, natural killer cells,
and mast cells. Ann NY Acad Sci 409:164-170.
42. Mirski S, Befus AD, Bienenstock J (1983): Effects of sex differences and gonadal alteration
on the accumulation of mesenteric lymphoblasts in the small intestine. Ann N Y A cad Sci
409:164-170.
43. Newhouse MT, Bienenstock J (1983): Respiratory Tract Defense Mechanisms. In: Textbook
of Pulmonary Disease, GL Baum, E Wolinsky, eds. Little, Brown and Company,
Boston/Toronto, pp. 3-24.
44. Allardyce RA, Bienenstock J (1984): The immune system ofthe mucous membranes in
healthy and diseased subjects, particularly in subjects with parasitic diseases. Bull World
Health Organ 62:367-388.
45. Allardyce RA, Bienenstock J (1984): The mucosal immune system in health and disease, with
an emphasis on parasitic infection. Bull World Health Organ 62:7-25.
46. Befus D, Bienenstock J (1984): Induction and expression of mucosal immune responses and
inflammation to parasitic infections. Contemp Top Immunobiol12:71-108.
47. Bienenstock J (1984): Mucosal barrier functions. Nutr Rev 42:105-108.
48. Bienenstock J (1984): The lung as an immunologic organ. Annu Rev Med 35:49-62.
49. Bienenstock J (1984): The mucosal immunologic network. Ann Allergy 53:535-540.
50. Bienenstock J (1984): Bronchus-associated lymphoid tissue. In: Immunology of the Lung a.._ -~
Upper Respiratory Tract, J Bienenstock, ed. McGraw-Hill Book Co., New York, pp. 96-118
51. Bienenstock J, Denburg J (1984): Immune Mechanisms. In: Clinical Physiology, EJ Moran
Campbell, CJ Dickinson, JDH Slater, CRW Edwards, EKJ Sikora, eds. Blackwell Scientific,
pp. 268-289.
52. Clancy R, Bienenstock J (1984): A Framework for Immunization Strategy. In: Immunology of
the Lung and Upper Respiratory Tract, J Bienenstock, ed. McGraw-Hill Book Co., New York,
pp. 216-231.
53. McDermott MR, Befus AD, Bienenstock J (1984): The possible role of effector cells on the
intestinal mucosa and gastrointestinal host defences in intractable diarrhea. In: Chronic
diarrhea in children, E Lebenthal, ed. Nestle Nutr. Workshop Series., pp. 373-390.
54. Befus AD, Bienenstock J, Denburg JA (1985): Mast cell differentiation and heterogeneity.
lmmunol Today 6:281-284.
55. Bienenstock J (1985): Bronchus-associated lymphoid tissue. Int Arch Allergy Appl Immunol
76 Suppl1 :62-69.
56. Bienenstock J, Befus AD (1985): The gastrointestinal tract as an immune organ. In:
Gastrointestinal Immunity for the Clinician, RG Shorter, JB Kirsner, eds. Grune and Stratton,
New York, pp. 1-22.
57. Ernst PB, Befus AD, Bienenstock J (1985): Leukocytes in the intestinal epithelium: an
unusual immunological compartment. Immunol Today 6:50-55.
58. Lee TD, Swieter M, Bienenstock J, Befus AD (1985): Heterogeneity in mast cell populations.
Clin Immunol Rev 4:143-199.
59. Pearce FL, Ali H, Barrett KE, Befus AD, Bienenstock J, Brostoff J, Ennis M, Flint KC,
Johnson N, Leung KBP, Peachell PT (1985): Differential responsivity to histamine liberators
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and anti-allergic drugs. In: Frontiers in Histamine Research, CR Ganellin, JC Schwartz, eds.
Permagon Press, Paris, pp. 411-421.
60. Barr RD, Sauder DN, Bienenstock J (1986): Interactions of stem cells and T lymphocytes
contribute to the physiological control of cell proliferation in rapidly renewing tissues. Med
Hypotheses 19:387-396.
61. Befus D, Lee T, Goto T, Goodacre R, Shanahan F, Bienenstock J (1986): Histologic and
functional properties of mast cells in rats and humans. In: Mast Cell Differentiation and
Heterogeneity, AD Befus, J Bienenstock, JA Denburg, eds. Raven Press, New York, pp.
205-213.
62. Befus D, Pearce F, Bienenstock J (1986): Intestinal mast cells in pathology and host
resistance. In: Food Allergy and Intolerance, J Brostoff, SJ Challacombe, eds. Bailliere
Tindall, England, pp. 88-98.
63. Befus D, Lee T, Ernst P, Egwang T, McElroy P, Gauldie J, Bienenstock J (1986): Unique
characteristics oflocal responses in host resistance to mucosal parasitic infections. Vet
Parasitol20:175-194.
64. Bienenstock J (1986): Immunity in the gastrointestinal and respiratory tracts. Ann Sclavo
Collana Monogr 3:77-86.
65. Bienenstock J (1986): Mucosal immunological protection mechanisms in the airways. Eur J
Respir Dis Suppl147:62-71.
66. Bienenstock J, Befus D (1986): Mast cells in host defense. In: Progress in Leukocyte Biology
Volume 5, Leukocytes and Host Defense, JJ Openheim, DM Jacobs, eds. Alan R. Liss Inc.,
New York, pp. 347-355.
67. Bienenstock J (1986): Possible heterogeneity in lung mast cell population. In: Recent
advances in airway disease, MES Medical Education Services, Toronto, pp. 8-9.
68. Bienenstock J, Befus AD, Denburg JA (1986): Mast cell heterogeneity: Basic questions and
clinical implications. In: Mast Cell Differentiation and Heterogeneity, AD Befus, J
Bienenstock, JA Denburg, eds. Raven Press, New York, pp. 391-402.
69. Bienenstock J (1986): The common mucosal immune system and cellular effector
mechanisms. In: Gut Defenses in Clinical Practice, MS Losowsky, RV Heatley, eds. Churchill
Livingstone, England, pp. 40-47.
70. Bienenstock J (1986): IgA synthesis and stimulation. In: Progress Towards Better Vaccines, R
Bell, G Torrigiani, eds. Oxford University Press, Oxford, pp. 39-48.
71. Bienenstock J, Otsuka H, Dolovich J, Denburg J (1986): Growth and differentiation of mast
cells and basophils. In: Progress in Immunology VI: Sixth International Congress of
Immunology, B Cinader, RG Miller, eds. Academic Press, Florida, pp. 851-860.
72. Denburg JA, Tanno Y, Bienenstock J (1986): Growth and differentiation ofhuman basophils,
eosinophils, and mast cells. In: Mast Cell Differentiation and Heterogeneity, AD Befus, J
Bienenstock, JA Denburg, eds. Raven Press, New York, pp. 71-83.
73. Denburg JA, Otsuka H, Dolovich J, Befus AD, Bienenstock J (1986): Clinical relevance of
basophil and mast cell growth and differentiation. In: Mast Cell Differentiation and
Heterogeneity, AD Befus, J Bienenstock, JA Denburg, eds. Raven Press, New York, pp.
379-390.
74. Ottaway CA, Bienenstock J (1986): Mucosal immunity. Immunology in Canada (suppl
Immunol Today) 12-13.
75. Bienenstock J, Ernst PB, Underdown BJ (1987): The gastrointestinal tract as an immunologic
organ-state of the art. Ann Allergy 59:17-20.
76. Bienenstock J, Tomioka M, Stead R, Ernst P, Jordana M, Gauldie J, Dolovich J, Denburg J
(1987): Mast cell involvement in various inflammatory processes. Am Rev Respir Dis
135:S5-S8.
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77. Bienenstock J (1987): Immunity in the gastrointestinal and respiratory tracts. In: Bacterial
Vaccines and Local Immunity-Annali Sclavo, Annali Sclavo no.1-2, pp. 77-86.
78. Bienenstock J, Perdue M, Stanisz A, Stead R (1987): Neurohormonal regulation of
gastrointestinal immunity [editorial]. Gastroenterology 93:1431-1434.
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Memorandum of Telephone Conversations

April28 and 29, 2010

Date:
Between:

Sharon Choi, Ph.D.

Cantox Health Sciences International
(905) 542-2900
Cantox· Health Sciences International

Edwin Flamm
Jannavi Srinivasan, Ph.D.
Jeremiah Fasano, Ph.D.
Michael DiNovi, Ph.D.
Paulette Gaynor, Ph.D.
Robert Merker, Ph.D.
Ronald Chanderbhan, Ph.D.
Sylvester Mosley, Ph.D.
Vladimir Yurovsky, Ph.D.

HFS-255
HFS-255
HFS-255
HFS-255
HFS-255
HFS-265
HFS-255
HFS-255
HFS-255

Ashley Roberts, Ph.D.

And

-

Subject: Deficiencies for GRN000324 (Heat-killed Lactobacillus plantarum)

At a pre-arranged time on April 28, 2010, Cantox conducted the telephone call on behalf
of the notifier (House Wellness Foods Corporation). Following introductions, FDA
personnel opened by stating that as a result of our review, several questions or
deficiencies were uncovered. These questions or deficiencies were in three over arching
areas (microbiology, exposure, and immunology) and included points for clarification.
FDA reviewers then discussed the technical questions or deficiencies noted during their
reviews. Subsequent to the discussion, FDA sent a list of issues by electronic mail (see
attachment).
FDA personnel then discussed administrative details, noting that as of today, April 28,
2010, the review process ofGRN000324 is on day 70 and that that as a program goal, the
review process of most Generally Recognized as Safe (GRAS) notices should be
completed within 180 days. Furthermore, because of the three overarching areas as well
as the other points for clarification that had been raised, it is highly unlikely that
comprehensive edits can be made within an appropriate time-frame. FDA personnel then
stated that the notice in its current state, including the amendments, would not get to a
"no questions" response from FDA. FDA personnel discussed the following two options
with Cantox:
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1. Withdraw the notice without prejudice. This will allow the notifier time to address
the team's questions and then come back to us when the deficiencies have been
addressed. FDA personnel are more than willing to review this information prior
to the notifier resubmitting the notice.
1. If the notifier feels the data is readily available and will sufficiently address the
deficiencies discussed and the notifier can get this information to us within a two
week time period, then FDA could continue the review of this notice when this
information is received.

After hearing these options, Cantox stated they will take a look at the questions when
they receive them and let FDA know ofthe notifier's decision.
On April 29, 2010, Drs. Chanderbhan and DiNovi called Dr. Roberts of Cantox to discuss
the immunology issues associated with their client's GRAS notice. Drs. Chanderbhan and
DiNovi stressed to Cantox the importance that the notifier have a scientist qualified to
speak to the immunological issues that were raised.

-

Attachment:
1. Electronic mail message dated May 4, 20 10, from Sylvester Mosley of FDA to
Ashley Robert and Sharon Choi of Cantox Health Sciences International
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Memorandum of Telephone Conversation

June 16, 2010

Date:
Between:

Ashley Roberts, Ph.D.
Sharon Choi, Ph.D.

Cantox Health Sciences International
(905) 542-2900
Cantox Health Sciences International

Jeremy Mihalov, M.S.
Paulette Gaynor, Ph.D.
Ronald Chanderbhan, Ph.D.
Sylvester Mosley, Ph.D.

HFS-255
HFS-255
HFS-255
HFS-255

And

Subject: Status of GRN000324 (Heat-killed Lactobacillus plantarum)

On June 16, 2010 at a pre-arranged time, FDA called Cantox, who conducted the call on
behalf of the notifier (House Wellness Foods Corporation). Following introductions,
FDA personnel opened by stating that we have reviewed the electronic mail
correspondences dated May 26, 2010, May 26, 2010, and May 27, 2010 that you
submitted on behalf of the notifier as well as a letter dated May 26, 2010 from the
notifier.
FDA personnel explained there were still issues surrounding exposure estimates and
immunological effects. FDA personnel explained that the gap between the notice's 90th
percentile estimated daily intake for the heat-killed L. plantarum and the amount
investigated in the study that the notifier considers to be pivotal (Hiroshe 2006) is too
great. FDA personnel also explained that the immunological effects mentioned in the
notice, including the correspondences noted above, need be discussed in more detail by
the notifier, showing how these effects would not be adverse in the short or long term. As
a possible way of overcoming these issues, FDA personnel recommended that the notifier
look at the long history of use of heat-killed L. plantarum in the Japanese population.
From this, the notifier could possibly be able to get an estimated daily intake that would
be comparable to what is intended in the notice.
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-

Cantox stated they would relay the contents of our teleconference to their client and will
let FDA know of their client's decision about the notice.
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~ DEPARTMENT OF HEALl<H & HUMAN SERVICES

'~~r:..

Public Health Service
Food and Drug Administration
College Pati<, MD 20740

January 10, 20 I I
Xie Dan
Northeast Phannaceutical Group Co., Ltd.
No. 37, Zhonggong Bei Street
Tiexi District, Shenyang City, Liaoning Province
110026
P.R. CHINA
Re: GRAS Notice No. GRN 000362

Dear X ie Dan,
The Food and Drug Administration (FDA) has received the notice, dated November 15, 20 I 0, that you
submitted in accordance with the agency's proposed regulation, proposed 21 CFR 170.36 (62 PR 18938;
April 17, 1997; Substances Generally Recognized as Safe (GRAS)). FDA received this notice on
November 29, 2010, filed it on December 8, 2010, and designated it as ORN No. 000362.
The subject ofthe notice is levocamitine. The notice infonns FDA of the view ofNortheast
Phannaceutical Group Co., Ltd. that levocamitine is GRAS, through scientific procedures, for use as an
ingredient in several food categories, which do not include meat or poultry products.
In accordance with proposed 21 CFR 170.36(f), a copy of the infonnation in this notice that confonns to
the infonnation described in the proposed GRAS exemption claim (proposed 21 CFR 170.36(c)( I)) is
available for public review and copying via the FDA home page at http://www.fda.gov. To view or
obtain an electronic copy of this infonnation, follow the hyperlinks from the "Food" topic to the ''Food
Ingredients and Packaging" section to the "Generally Recognized as Safe (GRAS)" page where the
GRAS Inventory is listed. If you have any questions about the notice, contact me at 301-436-1235.

Division of Biotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition
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Bonnette, Richard
From:

Bonnette, Richard

Sent:

Friday, March 11, 2011 2:49 PM

To:

'qa@negpf.com.cn'

Subject: RE: withdraw the notice from review GRN 362
Dear Xie Dan,
Thank your for your note. I have begun the process of withdrawing GRN 362 from review. You will be receiving a letter by standard mail noting that
FDA has ceased to evaluate the notification at your request. I'll also send an email version to you when it is signed to avoid the lag time involved with
sending mail. 

嘅
Regarding your question about a standard format, we do not have a standard format or table of contents that we recommend for GRAS notifications.
Our website has some general guidelines (http://www.fda.gov/Food/FoodIngredientsPackaging/GenerallyRecognizedasSafeGRAS/default.htm) and
the inventory of GRAS notices (www.fda.gov/grasnoticeinventory) will have links to notifications that have successfully completed the process that
you can review as examples. For general guidelines, there is quite a bit of information in the original GRAS Notification Proposed Rule from 1997.
There should be a link to this on the general "GRAS" webpage that I cited above.

嘅
The questions raised previously, primarily the lack of publication of key studies and a lack of an adequate exposure assessment, remain the most
significant outstanding questions. Other issues noted with the notice were largely typographical and probably don't need a detailed description here.

嘅
For publications used to support a GRAS determination, these publications should be widely distributed and representative broadly of the scientific
community worldwide. I'm not sure whether or not this is possible with publications based in China, I suspect it would depend on the publication. 

嘅
I also suggest you consider using a consulting service to aid the preparation of your next submission. Many large companies opt to use consultants
to help in the preparation and formatting of GRAS submissions. In fact, it is probably more common to receive GRAS submissions from consultants
than directly from manufacturers. I cannot recommend any specific consultants, but you can see their names and the names of their companies listed
as the contact in many of our response letters in the GRAS inventory (link above). 

嘅
We agree that a teleconference would be a good way to talk about these issues in more detail and I would be happy to schedule a time convenient for
everyone. 嘅

嘅
With best regards,

嘅
Richard Bonnette

嘅
嘅
From: qa@negpf.com.cn [mailto:qa@negpf.com.cn]
Sent: Tuesday, March 08, 2011 8:50 PM
To: Bonnette, Richard
Subject: withdraw the notice from review GRN 362


'HDU5LFKDUG%RQQHWWH
:HZLVKWRZLWKGUDZWKHSUHVHQWQRWLFHIURPUHYLHZUHJDUGLQJ*51OHYRFDUQLWLQH$IWHUZHVXSSOHPHQWLW
ZHZLOOUHVXEPLWLW
%HIRUHZHVXSSOHPHQWLWZHZDQWWRNQRZ
嘅'R\RXKDYHWKHVSHFLILFWDEOHRIFRQWHQWVRUIRUPDW嘅IRU*5$6QRWLFHIRUUHIHUHQFH"'RHVLWHQRXJKH[FHSW
WZRVLJQLILFDQWLVVXHV\RXPHQWLRQHGLQODVWHPDLO"
'RHV)'$KDYHRWKHUUHTXLUHPHQWVDERXWWKHQRWLFH"
<RXPHQWLRQHGLQODVWHPDLOWKDW2QHSRVVLEOHUHPHG\IRUWKLVLVVXHZRXOGEHWKHSXEOLFDWLRQRIWKH
XQSXEOLVKHGVWXGLHVLQWKHSHHUUHYLHZHGVFLHQWLILFOLWHUDWXUH嘅,GRQ WXQGHUVWDQGZKDWWKHSHHUUHYLHZHG
VFLHQWLILFOLWHUDWXUHLV'R\RXPHDQZHFRXOGSXEOLVKWKHXQSXEOLVKHGGDWDLQ&KLQDVFLHQWLILFOLWHUDWXUHRU
RQO\LQ$PHULFDQOLWHUDWXUH"
SOHDVHDGYLVHXV
$IWHUZHXQGHUVWDQGWKHDERYHGRXEWVZHZDQW嘅DWHOHFRQIHUHQFHWRGLVFXVVWKHVHLWHPVIXUWKHUZLWK)'$嘅0D\EH
ZHZLOOFRQWDFWVRPHORFDODJHQWWRMRLQWKHWHOHFRQIHUHQFHWRIDFLOLWDWHWKHFRPPXQLFDWLRQ,I\RXDUH
FRQYHQLHQWFDQ\RXDUUDQJHWKHWHOHFRQIHUHQFHIRUXVLQIRXURUILYHZHHNV"
7KDQN\RXYHU\PXFKIRU\RXUNLQGUHSO\
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嘅
;LH'DQ
'LUHFWRURI4$RI1(3*IURP&KLQD

ॳྟ䚂ӊ
!)URP嘅%RQQHWWH嘅5LFKDUG嘅5LFKDUG%RQQHWWH#IGDKKVJRY!
!5HSO\7R嘅
!7R嘅 TD#QHJSIFRPFQ 嘅TD#QHJSIFRPFQ!
!6XEMHFW嘅<RXU嘅*5$6嘅QRWLILFDWLRQ嘅IRU嘅OHYRFDUQLWLQH嘅 *51嘅 嘅嘅UHVSRQVH嘅WR\RXU嘅TXHVWLRQV
!'DWH嘅:HG嘅嘅0DU嘅嘅嘅
!

Dear Xie Dan,
Thank you for your prompt reply. When more minor clarifications or additional information is needed during review of a GRAS notice, we typically
allow notifiers up to 10 business days for the preparation of a response. However, this only applies to cases where the issues noted are readily
correctable by material that can be provided within a few days; generally applying to minor clarifications rather than major issues. For GRN 352, the
issues noted are much more significant and, we expect them to be more time consuming to remedy, especially the issue of the safety studies
remaining unpublished. In addition to the studies being published, I should also mention that FDA prefers that the studies be published and available
in the scientific literature for a "reasonable amount of time" (at least several months) before relying on them to make a GRAS conclusion. This time
period provides some evidence that there is agreement within the scientific community about the conclusions of the study that a substance is safe.
With regard to your question about the GRN number scheme, when a notice is withdrawn and a new notice on the subject submitted, a new GRN
identifier will be assigned once the revised notice is submitted. Our response letter and website will reference the original GRN submission. An
example from previous submissions would be GRN 101 (withdrawn and successfully resubmitted as GRN 127, available here:
http://www.fda.gov/grasnoticeinventory). After, selecting (clicking the mouse on) the GRN number of the original notice, the new notice number is
listed in the field named "additional information." I'm sure there are other examples as well, but this is one that I remembered.
I hope this is helpful to you. If you have further questions, please don't hesitate to ask.
With best regards,
Richard Bonnette

From: qa@negpf.com.cn [mailto:qa@negpf.com.cn]
Sent: Tuesday, March 01, 2011 11:37 PM
To: Bonnette, Richard
Subject: Re:Your GRAS notification for levocarnitine (GRN 362)


'HDU5LFKDUG%RQQHWWH
,KDYHUHFHLYHG\RXUHPDLODERXWWKHDVVHVVPHQWRIRXU*5$6QRWLFH *51 RIOHYRFDUQLWLQH:HZLOO
FRQVLGHUWKHVLJQLILFDQWLVVXHV嘅IRXQGE\WKHUHYLHZWHDPDQGUHHYDOXDWHRXUQRWLFHILOH0D\EHVRPH
PRGLILFDWLRQLVQHFHVVDU\
%XW,KDYHQRWGHFLGHGWR嘅ZLWKGUDZLWRUQRW%HIRUHZHPDNHWKHGHFLVLRQ,ZDQWWRNQRZWKHIROORZLQJ
LVVXHVSOHDVH嘅SURYLGHVRPHDGYLFHWRPH
嘅,IZHGRQ WZLWKGUDZWKLVQRWLFHKRZORQJZRXOG\RXDOORZXVWRSURYLGHWKHDGGLWLRQDOLQIRUPDWLRQWR
UHPHG\WKHQRWLFH"
,IZHZLWKGUDZWKLVQRWLFHLVWKH*5$6QXPEHUNHSWIRUXV":KHQZHUHVXEPLWWKH嘅QRWLFHGR\RXDVVLJQ
DQRWKHU嘅QXPEHUIRUXV"
$IWHUHYDOXDWLRQRIWKH*5$6QRWLFHFRPELQLQJ\RXUILQGLQJVDQG\RXUUHSO\WRWKHDERYHTXHVWLRQV嘅ZHZLOO
WHOO\RXRXUGHFLVLRQ
%HVWUHJDUGV
;LH'DQ
4$'LUHFWRURI1(3*IURP&KLQD


ॳྟ䚂ӊ
!)URP嘅%RQQHWWH嘅5LFKDUG嘅5LFKDUG%RQQHWWH#IGDKKVJRY!
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!'DWH嘅7XH嘅嘅0DU嘅嘅嘅
!

Dear Xie Dan,
This email is in regards to the U.S. Food and Drug Administration’s (FDA) review of your GRAS notification, dated November 15, 2010,
for levocarnitine (GRN 362). This email will describe several significant issues with your submission identified by FDA reviewers. You
will need to submit additional information to remedy these issues. In other cases where substantial issues have been identified during the
review of GRAS notices, we have encouraged notifiers to inform us of their intention to withdraw the notice from review. There is no
penalty for withdrawing the notice, and it is a frequently-used mechanism to provide additional time for a notifier to remedy issues
identified during FDA’s review. Given the substantial nature of the issues described below, we advise you to withdraw the present notice
(GRN 362) for levocarnitine and to resubmit the notice to FDA once you have information to address these issues. Please note that this
letter is intended to communicate only the most significant issues identified. There are other, less significant, issues and points of
clarification that will need to be addressed as well in any future submission.
The significant issues noted by the review team relate primarily to two areas. The first issue is described in Section 170.30(b) of Title 21
of the U.S. Code of Federal Regulations (21 CFR), outlining the criteria for determining the eligibility of a use of a substance in food as
ĀGenerally Recognized as Safe (GRAS).” This regulation states that the “general recognition” component of GRAS shall ordinarily be
based upon published studies. The publication of studies is a mechanism for demonstrating that there is a general recognition of safety of
the use of the substance in food.
In the present case, the review team noted that the animal toxicity studies described by the notice were unpublished. While we do note
that two clinical studies and an in vitro study were published, the review team finds that these published studies are not sufficient to
demonstrate the safety of exposure to levocarnitine resulting from the proposed uses of levocarnitine in food. In particular, the review
team found that the clinical studies were not designed to identify potential adverse effects and were of limited applicability to the general
population since they were conducted in specific subpopulations, including cancer patients. While FDA does consider unpublished
studies in its review of GRAS notifications, unpublished studies can only be considered to be supportive or corroborative of other
published studies or other evidence of general recognition of safety. One possible remedy for this issue would be the publication of the
unpublished studies in the peer-reviewed scientific literature.
Based on our review of the GRAS notice, the second significant issue noted is that the review team has a limited understanding of the
intended uses (use levels in food categories) described in your notice and the likely dietary exposures to levocarnitine that would result in
the U.S. population from these uses. Typically, the proposed concentrations (or amounts per serving) of a food ingredient in specific
food categories are used to calculate a probable dietary exposure in the general population – an estimated daily intake or EDI. Estimates
of exposure are then compared to the highest levels that have no (adverse) effects in toxicity studies, which would provide evidence that
those exposures from the proposed uses would not present a safety issue. I have provided a link here:
(http://www.fda.gov/food/guidancecomplianceregulatoryinformation/guidancedocuments/foodingredientsandpackaging/ucm074725.htm)
to FDA guidance describing suggestions for how an exposure assessment might be prepared.
Your notice on page 2 identifies several food categories and proposed levels of use, including a use that was unclear to us. You cite
Āformula milk powder for children” as a potential intended use. It wasn’t clear if you intend this to be infant formula as defined by U.S.
law in Section 201(z) of the Federal Food, Drug and Cosmetic Act. This section defines infant formula as, “a food which purports to be
or is represented for special dietary use solely as a food for infants by reason of its simulation of human milk or its suitability as a
complete or partial substitute for human milk.” If you do intend your ingredient to be used in infant formula, please consult with us to
discuss the additional regulatory requirements and material that will be needed to support the safety of this intended use, as infants are a
vulnerable population and its use as the major component in a diet must be considered.. Page 2 also cites “sports nutrition food,” which
lists “1-4g/day.” The cited “1-4 grams per day” seems to be in terms of human exposure, rather than level of use (that is, usually these
levels would be expressed in amounts (grams) per serving. Further, it isn’t clear from the description which types of foods would be
considered “sports nutrition foods.”
If you have additional questions about these issues, it may be possible for us to arrange a teleconference to discuss these items further.
We would also be willing to schedule a meeting with you, or any local agent you designate, to discuss your submission. If you wish to
withdraw the present notice from review, please inform us by letter, FAX (301-436-2965) or to my email address
(Richard.Bonnette@fda.hhs.gov) noting that you wish to withdraw the notice from review. Please acknowledge receipt of this email by
replying when you receive it.
With best regards,
Richard Bonnette
Richard Bonnette, M.S.
Consumer Safety Officer
U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
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Office of Food Additive Safety
Phone: 301-436-1235
FAX: 301-436-2965
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Robert Baldo, Gillian L
From:

Mark ltzkoff [mitzkoff@ofwlaw.com]

Sent:

Monday, August 15, 2011 12:30 PM

To:

Robert Baldo, Gillian L

Cc:

Merker, Robert I; Dongen, Ton van ; 'Ashley Roberts lntertek'

Subject:

RE: GRN 378

Attachments: Reply GRN 378 Confidential.mli.pdf; Reply GRN 378 public.mli .pdf; P 33 revised.pdf

Dr. Robert-Baldo,
On behalf of PURAC, we are hereby submitting the attached response to your request for additional
information on the GRAS Notice for Food Ferment Solutions, GRN 378. Attached are the following:
(1) the confidential response to your request; (2) a reacted copy of the confidential response; and (3)
an amended page 33 to the original Notice.
If you have any additional questions regarding the Notice, please do not hesitate to contact us.
Regards,
Mark ltzkoff

Mark L. ltzkoff
OFWLaw
202 518-6327
www.ofwlaw.com
New address for OFW law effective July 1, 2011:
600 New Hampshire Ave. NW, Suite 500
Washington, DC 20037
(No change to phone or email)

The preceding e-mail message contains information that is confidential, may be protected by the attorney/client or other
privileges, and may constitute non-public information. This message is intended to be conveyed only to the designated recipient
(s). Ifyou are not an intended recipient of this message, please notify the sender immediately at (202) 518-6327. Unauthorized
use, dissemination, distribution, or reproduction of this message is strictly prohibited and may be unlawful.

From: Robert Baldo, Gillian L [mailto:Gillian.RobertBaldo@fda.hhs.gov]

Sent: Wednesday, August 03, 201111:40 AM
To: Mark Itzkoff

Cc: Merker, Robert I
Subject: GRN 378
Dear Mr. ltzkoff:
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We are resending the email below as we have not heard from you with regard to our request for clarification about
the substrate nor the issues that we noted during the telephone conference held on June 30, 2011 . At that time we
indicated that we expected a timely response. We understand that CANTOX did speak to Dr. Dinovi on July 20,
201 1 about the exposure calcul ations .
We suggest that you withdraw the notification if you cannot provide the requested clarifications by August 15, 20 11.
We look forward to hearing from you soon.
Sincerely,
Gillian Robert-Baldo PhD
On Detail
Consumer Safety Officer
Division of Biotechnology
and GRAS Notice Review
OFAS/CFSAN/FDA
240-402- 1016 (desk)
240-402- 1460 (voice)

From: Robert Baldo, Gillian L

Sent: Monday, July 11, 2011 3 :07PM
To: 'Mark Itzkoff'
Cc: Merker, Robert I
Subject: Clarification requested regarding substrates for fermentation - GRN 378

Dear Mr. Ttzkoff:
In addition to tbe points raised during our telephone conference of June 30, 2011, we would appreciate
the fo llowing clarification concerning GRN 000378:
On page 5 under the heading Common Name of the Notified Substance and on page 14 under the heading
Product identity the list of natural substrates for fermentation inc ludes: daily sources. sugars. wheat,
malt and.fruit- and vegetable- based sources. However, on page 15 under the heading of Method of
Manufacture the :following substances are listed as fermentation substrates: caramel, dairy sources
(lactose. whey, and whey permeate, milk, milk solids. yogurt), fruit- and vegetable-based sources
(including juices, pastes and peels), honey, maple syrup, molasses, starch {from barley. corn, malt,
potato, rice, tapioca. and wheat). sugars (from corn, beet, palm or sugar cane) , and wheat. On page 30
under the summary. the following are listed as fennentation substrates: dai1y sources (milk. milk solids.
whey powder, lactose), sugars (from corn, beet or sugar cane), wheat, malt, and fruit- and vegetablebased sources (includingjuices, pastes and peels) .
Please clarify what you intend to list as your fermen tation substrates· your lists are inconsistent and there
aJe disparities between the broader categories and specific substrates. As some examples: you have
included caramel, honey, molasses and maple syrup, but the category they would fa ll in isn 't clear, and
you have listed wheal and malt in two of your 1ists, but in another case you have listed starch (fTom
barley, corn, malt, potato, rjce, tapioca and wheat) and wheat.
If you have any questions, please contact us. Thank you.
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Sincerely,
Gillian Robert-Baldo PhD
On Detail
Conswner Safety Officer
Division of Biotechnology
and GRAS Notice Review
OF AS/CFSAN/FDA
240-402-1 016 (desk phone)
24-402-1416 (voice mail)
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To
: OFW – Mark Itzkoff, CANTOX – Ashley Roberts
From
: Purac
Your ref : Ton van Dongen
July 20, 2011
: Additional information submission GRN378

Re

The purpose of this memo is to provide additional information to support the GRAS submission
GRN378. This information being:
x
x
x

Organisms GRAS submission Food Ferment Solutions
Clarification substrate sources definition page 5, 14, 15, 30
Correction reference page 33

Organisms GRAS submission Food Ferment Solutions
FDA Q: In fermentation process is a single organism strain used for each product or are multiple
strains used? Are the microorganisms used “deposited”?
In the table below, an overview of the species is given including their deposit number. Not all
species are deposited.
Deposition
number1
ATCC 19258

EFSA QPS granted

source

Yes

pasteurized milk

DSM 2396 5

Yes

Bird

Lactobacillus acidophilus

ATCC 4 356

Yes

Hum

an

Lactobacillus paracasei
subsp paracasei
Lactobacillus plantarum

ATCC 27216

Yes

Hum

an saliva

ATCC 14917

Yes

Pickled cabbage

Lactobacillus sakei

DSM 2 0017

Yes

Sa

Lactobacillus bulgaricus

ATCC 11842

Yes2

Bulgrian yoghurt

Name
Streptococcus
thermophilus
Bacillus coagulans

seed

ke

Propionibacterium
Not d posited
Yes
Cam
embert
freudenreichii subsp.
shermanii
1
ATCC is a number from the American Culture Collection, DSM is a number from the German
culture collection
2
L. bulgaricus is now considered to be a subspecies of L.delbrueckii (Weiss et al 1983)

1
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Some of the ferments are produced by fermentation by one species whereas others are
produced by a mixed culture. Also multiple strains from the same species are used in one
culture.
Example of fermentation with a mixed culture: milk is fermented with a mixed culture of
Streptococcus thermophilus and Lactobacillus bulgaricus. Both can acidify milk, but together
they show a much higher activity. Optionally the product can be further fermented with
Propionibacterium or Propionibacterium can be added simultaneously with the lactic acid
bacteria, enabling a simultaneous fermentation.
Clarification substrate sources definition
FDA Q (E-Mail Gillian Robert-Baldo PhD): Please clarify what you intend to list as your
fermentation substrates.
The fermentation substrates we intend to list for all pages 5, 14, 15 and 30 is consistently:
dairy sources (including milk, milk solids, whey, whey powder, whey permeate, lactose, yogurt),
sugars (including those from corn, beet, palm or sugar cane) and sugar sources (including
honey, maple syrup, molasses, caramel) starches (including those from barley, corn, potato,
rice, wheat, malt and tapioca), fruit- and vegetable-based sources (including juices, pastes and
peels).
Correction reference
FDA Q: Correction of reference to FASEB (1978) on page 33 of the submission.
The correct reference on page 33 should be:
FASEB (1978). Evaluation of the Health Aspects of Lactic Acid and Calcium Lactate as Food
Ingredients. (FDA/BF-78/108; PB238-713; SCOGS-116). Prepared by
Bethesda
(MD):Federation of American Societies for Experimental Biology (FASEB), Life Sciences
Research Office (LSRO) for Washington (DC):U.S. Food and Drug Administration (U.S.
FDA), Bureau of Food.
An amended page 33 is attached.

2
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FDA Q: provide an explanation as to why the dietary estimates are 5- or 10- fold times the
intakes that would be found if the actual ferment intakes were measured.

3
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EC (2008). Regulation (EC) No 299/2008 of the European Parliament and of the Council of 11
March 2008 amending Regulation (EC) No 396/2005 on maximum residue levels of
pesticides in or on food and feed of plant and animal origin, as regards the implementing
powers conferred on the Commission (1) OJ C 161, 13.7.2007, p. 45. 2008. Regulation
(EC) No 178/2006 (OJ L 29, 2.2.2006, p. 3). Off J Eur Union 53(L97):67-71. Available at:
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:097:0067:0071:en:PDF.
Ennahar S, Aoude-Werner D, Sorokine O, Van Dorsselaer A, Bringel F, Hubert JC et al.
(1996). Production of pediocin AcH by Lactobacillus plantarum WHE 92 isolated from
cheese. Appl Environ Microbiol 62(12):4381-4387.
Essid I, Medini M, Hassouna M (2009) Technological and safety properties of Lactobacillus
plantarum strains isolated from a Tunisian traditional salted meat. Meat Sci 81(1): 203208.
FAO/WHO (2002). Human Vitamin and Mineral Requirements. Report of a Joint FAO/WHO
Expert Consultation, Bangkok, Thailand. Rome, Italy: Food and Agricultural Organization
of the United Nations (FAO) / World Health Organiation (WHO). Available at:
http://www.fao.org/docrep/004/y2809e/y2809e00.htm.
FASEB (1978). Evaluation of the Health Aspects of Lactic Acid and Calcium Lactate as Food
Ingredients. (FDA/BF-78/108; PB238-713; SCOGS-116). Prepared by Bethesda
(MD):Federation of American Societies for Experimental Biology (FASEB), Life Sciences
Research Office (LSRO) for Washington (DC):U.S. Food and Drug Administration (U.S.
FDA), Bureau of Food.
Gibala MJ, MacLean DA, Graham TE, Saltin B (1998). Tricarboxylic acid cycle intermediate pool
size and estimated cycle flux in human muscle during exercise. Am J Physiol 275(2 Part
1):E235-E242.
Hickson M, D'Souza AL, Rajkumar C, Bulpitt CJ, Muthu N, Rogers TR et al. (2007). Use of
probiotic Lactobacillus preparation to prevent diarrhoea associated with antibiotics:
randomised double blind placebo controlled trial. Br Med J 335(7610):80-83.
Holzapfel WH, Haberer P, Geisen R, Bjorkroth J, Schillinger U (2001). Taxonomy and important
features of probiotic microorganisms in food and nutrition. Am J Clin Nutr 73(2,
Suppl.):365S-373S.
Hüfner E, Markieton T, Chaillou S, Crutz-Le Coq AM, Zagorec M, Hertel C (2007).
Identification of Lactobacillus sakei genes induced during meat fermentation and their
role in survival and growth. Appl Environ Microbiol 73(8):2522-2531.
IOM (1997). Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and
Fluoride. National Academy of Sciences, Standing Committee on the Scientific
Evaluation of Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine
(IOM). Washington (DC):National Academy Press (NAP). Available at:
http://www.nap.edu/books/0309063507/html/index.html.
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Robert Baldo, Gillian L
From :

West-Barnette, Shayla

Sent:

Tuesday, September 20, 2011 9:31 AM

To:

Robert Baldo, Gillian L

Subject:

FW: GRN 378

Attachments: Sept 191etter.pdf; Revised Intake Section Sept 19'11-mll.pdf

Hi Gillian,
I received an email with attachments from Mark Itzkoff (agent for PURAC) regarding GRN 378. The email is
below and the attachments are included with this message. I spoke with Susan Carlson this morning and was
advised that you are still working on GRN 378. Can you please forward the information from Mr. Itzkoff to the
review team?

Also, ifl receive the hard copies that Mr. Itzkoff refers to in his email, I will be sure to give them to you.
Thanks,
Shayla
From: Mark Itzkoff [mailto:mitzkoff@ofwlaw.com]
Sent: Monday, September 19, 2011 4:20 PM
To: West-Barnette, Shayla
Cc: Emily Poly
Subject: GRN 378

Dr. West-Barnette
Attached is the amendment to GRN 378 along with a cover letter for this submission.
We will be sending you 3 copies of the attachment via Federal Express.
If you have any questions, please let me know.
Regards,
Mark ltzkoff

Mark L. ltzkoff
OFWLaw
202 518-6327
www.ofwlaw.com
New address
OFWResponse
Law effective
July 1, FOIA
2011: Request No. 2013-8042 for all but GRN-1, 59, and 340
Indexfor
to FDA
to NRDC's
600 New Hampshire Ave. NW, Suite 500
Washington, DC 20037
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(No change to phone or email)

The preceding e-mail message contains information that is confidential, may be protected by the attorney/client or other
privileges, and may constitute non-public information. This message is intended to be conveyed only to the designated
redpient(s). If you are not an intended recipient of this message, please notify Olsson Frank Weeda Terman Matz PC
immediately at (202) 518-6327. Unauthorized use, dissemination, distribution, or reproduction of this message is strictly
prohibited and may be unlawful.
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(~ DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
College Park. MD 20740

May 16, 20 11
Ton van Dongen
Purac
Arkelsedjik 46
4206 AC Gorinchem
The NETHERLANDS
Re: GRAS Notice No. GRN 000378

Dear Mr. van Dongen
The Food and Drug Administration (FDA) has received the notice, dated April12. 2011, that you
submitted in accordance with the agency's proposed regulation, proposed 21 CFR 170.36 (62 FR 18938;
April17, 1997; Substances Generally Recognized as Safe (GRAS)). FDA received this notice on May 3,
20 11, filed it on May 3, 2011 , and designated it as GRN No. 000378.
The subject of the notice is what you have referred to as "fermented food solutions". The notice informs
FDA of the view of Purac that "fermented food solutions" are GRAS, throu.gh scientific procedures, for use
as antimicrobials in selected food categories, including baked goods and baking mixes, beverages and
beverage bases (carbonated and non-carbonated), breakfast cereals, cheeses , coffee and tea,
condiments and relishes, fats and oils, fish products (excluding catfish), frozen dairy desserts and mixes,
gelatins, puddings and filings, grain products and pastas, gravies and sauces, meat products, milk
products, plant protein products poultry products, processed fruits and fruit juices. processed vegetables
and vegetable juices, soups and soup mixes, and sweet sauces, toppings and syrups at levels of 0.1 to
4.5 %, You have stated that "Ferment Food Solutions" are not intended for use in infant formula or infant
foods.
A Memorandum of Understanding between FDA and the United States Department of Agriculture (USDA)
provides for the review of food ingredients used in the production of meat and poultry products. FDA will
send a copy of GRN No. 000378 to the Risk, Innovations, and Management Division of the Food Safety
Inspection Service of USDA for their review.
In accordance with proposed 21 CFR 170.36(f), a copy of the text of this letter responding to GRN
000378, as well as a copy of the information in this notice that conforms to the Information in the GRAS
exemption claim (proposed 21 CFR 170.36(c)(1 )), is available for public review and copying at
http://WWW.fda.gov/grasnoticeinventorv. If you have any questions about the notice, contact me at

glllian.robertbaldo@fda.hhs.gov or telephone 240-402- 1016 or 240-402-1460.

Gillian Rebert-Baldo Ph
Division of Biotechnology and
GRAS Notice Review
Office of Food Add itive Safety
Center for Food Safety
and Applied Nutrition
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Food and Drug Administration

Memorandum
' May 16,2011

From

Subject

Consumer Safety Officer, Office of Food Add itive Safety ( HFS~255), Center for Food Safety and
Applied Nutrition (CFSAN), Food and Drug Adm inistration (FDA), 5100 Paint Branch Parkway,
College Park. MD 20740.

'
1

To

GRN 000378 ; Use of"Food Fennent Solutions''' as an anti microbial.

' Wi lli am K . Shaw, PhD, Director, Risk, Innovations, and Management Division, Office of Policy and
Program Development, Food Safety and Inspection Service (FSIS), George Washington Carver Center
(G WCC), 5601 Sunnyside Avenue. Mail STOP 5271 , Beltsvi lle, MD 20705-5271.

As per the Memorandum of Understanding between FDA/CFSAN and FSIS/LPDD, I am requesting consultation
on GRAS Notice No. GRN 0003 78 for the use of "Food Fennent Solutions." Purac has detenn ined that "Food
Fennent Solutions" are GRAS, through scienti fic proced ures, for use as an antimicrobia l in selected food categories
including baked goods and baking mixes, beverages and beverage bases (carbonated and non-carbonated), breakfast
cereals, cheeses, coffee and tea, condiments and relishes, fats and oi ls, fish products (excluding catfish), frozen
dairy desserts and mixes, gelatins, puddings and filings , grain products and pastas, gravies and sauces, meat
products, milk products, plant protein products poultry products, processed fruits and fruit j uices, processed
vegetables and vegetable j uices, soups and soup mixes, and sweet sauces, toppings and syrups at a levels of 0.1 to
4.5 %. Specifically, I am requesting that FSIS provide advice to FDA, in writing, on any criteria, restrictions,
conditions of use, or prohibitions that FSIS believes necessary conceming use of the substance in products subject
to the Federal Meat Inspection Act or the Poultry Products Inspection Act.
Please direct your written response to my attention. If you have any questions, I can be reached by telephone at
(240) 402-10\6 or (240) 402~ 1460, by telefax at (30 I) 436-2965, or by electronic mail at
gilian.robertbaldo@ fda .hhs.gov.
Thank you.

Enclosure:

1

FDA will likely refer to this by a different descriptive name in its lener.
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Date
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: October 17, 2012
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1

Subje
ct

Aydin Orstan (HFS-25S)
Through
Edwin Flamm (HFS-255)
Gillian Robert-Baldo (HFS-255)
GRN 000378
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Keywords: sodium, potassium, lactate, bacterial fermentation
This memorandum summarizes the notice dated April13, 2011 , that Mark L. Itzkoffsubmitted on
behalf ofPurac, in accordance with the agency' s proposed regulation, proposed 21 CFR 170.36 (62
FR 18938; April17, 1997; Substances Generally Recognized as Safe (GRAS); the GRAS proposal).
FDA received this notice on May 3, 2011, filed it on May 3, 2011, and designated it as GRN No.
000378.
The subjects of the notice are cultured dairy sources, sugars, wheat, malt, and fruit- and vegetablebased sources fermented by Streptococcus thermophilus, Bacillus coagulans, Lactobacillus
acidophilus, Lactobacillus paracasei subsp. paracasei, Lactobacillus plantarum, Lactobacillus
sakei, Lactobacillus bulgaricus and Proprionibacteriumfreudenreichii subsp. shermanii or mixtures
of these microorganisms. This memorandum will refer to the subjects of the notice as "cultured
substrates". The notice informs FDA of the view ofPurac that cultured substrates are GRAS,
through scientific procedures, for use as antimicrobial agents in a variety of food categories.
This memorandum summarizes the data and information the notifier describes to support its view
that the intended use of cultured substrates is GRAS.

Identity, Manufacturing, Composition and Specifications
The subjects of the notice are cultured substrates fermented by Streptococcus thermophilus, Bacillus
coagulans, Lactobacillus acidophilus, Lactobacillus paracasei subsp. paracasei, Lactobacillus
plantarum, Lactobacillus sakei, Lactobacillus bulgaricus, and/or Proprionibacterium freudenreichii
subsp. Shermanii, or mixtures ofthese microorganisms. In an amendment dated August 15, 2011,
Purac listed the fennentation substrates they intend to use as: dairy sources (including milk, milk
solids, whey, whey powder, whey permeate, lactose, yogurt), sugars (including those from corn,
beet, palm or sugar cane) and sugar sources (including honey, maple syrup, molasses, caramel)
starches (including those from barley, corn, potato, rice, wheat, malt and tapioca), and fruit- and
vegetable-based sources (including juices, pastes and peels).
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Following fennentation, a base is added to neutralize the liquid. The fermentation end product is
then purified by removing the biomass and other impurities, followed by concentration and spray
drying. Table U.B-1 (p. 17) in the notice lists the processing aids used in the manufacture of cultured
substrates.
The final product is a mixture of sodium, potassium and calcium salts of lactic acid, acetic acid and
propionic acid, as well as sugars (glucose, fructose, sucrose, lactose and galactose), protein and
succinic acid. Tables II.C.l-1 and II.C.l-2 in the notice list Purac's specifications for cultured
substrates. These include specifications for individual ions, protein, sugars, succinic acid, lead and
microbial limits. Purac also provided the results of analyses of three batches of its product in powder
form and three batches in liquid form (Tables Il.C.l -3 through II.C.l-6). All of the analyzed batches
complied w.ith the specifications.

Intended Conditions of Use and the Estimated Daily Intake Levels
The notifier intends to use cultured substrates in the U.S. in numerous food categories, including
baked goods and baking mixtures, beverages and beverage bases (carbonated and non-carbonated),
breakfast cereals, cheeses, coffee and tea, condiments and relishes, fats and oils, fish products
(excluding catfish), frozen dairy desserts and mixes, gelatins, puddings and fillings, grain products
and pastas, gravies and sauces, meat products, milk products, plant protein products, poultry
products, processed fruits and fruit juices, processed vegetables and vegetables juices, soups and
soup mixes, sweet sauces, toppings and syrups. The intended uses exclude infant formula and infant
foods. According to the notice, cultured substrates will be added to foods typically at levels of 0.1 to
4.5%. The notice also states that use levels will not exceed 0.16% for sodium and calcium, 0.75%
for potassium, 2.1% for lactate, 0.6% for acetate and propionate, 0.9% for protein, 0.25% for sugar
and 0.1% for succinic acid.
The notice explains that the product composition of cultured substrates, and consequently, the levels
of individual components within the product, will vary depending on the starting materials used, the
conditions of the fermentation process and specific customer needs. To account for the variability of
the end product composition, in the original notice, Pw·ac determined intakes using the maximum
use levels for each component in cultured substrates. Purac estimated the 90th percentile all-user
intakes for all proposed food uses of sodium, calcium, potassium, lactate, acetate, propionate,
protein, sugar and succinic acid as 2.3, 2.3, 15.8, 30.2, 12.7, 12.7, 12.9, 5.3 and 2.1 g/person/day,
respectively (45 45, 281 , 590, 225, 225, 253, 94 and 37 mg/kg body weight/day, respectively).
In an amendment dated September 19, 2011, Purac noted that the original intake estimates noted
above were gross overestimates of the actual intakes and provided intake estimates that more
accurately reflect the actual consumption of the major components of cultured substrates from the
intended uses . These estimates were calculated from intakes of fom types of cultured substrates that
are intended for use in specific food applications. For example, the product PuraQ RS20 P, which is
intended for use in cheese, contains calcium at levels of 11.0 to 14.0%, as calciwn is the prefen-ed
cation for dairy products, but contains no sodium or potassium. As a result, Pw-ac noted that the
actual exposme to the major components of cultured substrates in each example product is far lower
than originally estimated using the maximum levels of each component. For example, Purac
estimated the 90th percentile all-user intakes for calciw11, lactate, acetate and propionate for all
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MEMORANDUM OF MEETING
Date:

February 7, 2011

Time:

2:00pm-3:00pm

Location:

FDA, Center for Food Safety and Applied Nutrition, Office of Food
Additive Safety, 4300 River Road, College Park, MD 20740

Participants:

Visitors:
Mark L. Itzkoff
Ashley Roberts
Andrea Wong
Ton von Dongen (by telephone)

Olsson Frank Weeda Terman Bode
&MatzPC
Cantox Health Sciences International
Cantox Health Sciences International
PURAC

FSIS:
David Zeitz, DVM (by telephone)
FDA/CFSAN:
Shayla West-Barnette, Ph.D.
Ron Chanderbhan, Ph.D.
Edwin Flamm
Robert I. Merker, Ph.D.
Aydin Orstan, Ph.D.
Sylvester Mosley, Ph.D.
Mike DiNovi, Ph.D.

OFAS/DBGNR (HFS-255)
OFAS/DBGNR (HFS-255)
OFAS/DBGNR (HFS-255)
OFAS/DBGNR (HFS-255)
OFAS/DBGNR (HFS-255)
OFAS/DBGNR (HFS-255)
OF AS/DBGNR (HFS-255)

Subject: Fermentation Products

Cantox presented an overview of PURAC and stated that PURAC has been developing
products with natural lactic acid-based chemicals for eighty years. Cantox also discussed
the broad application range and uses for PURAC's food products.
Cantox discussed PURAC's fermentation products, which are blends of sodium or
potassium organic salts, as well as sugars. Cantox discussed the manufacturing process
for their fermentation products, stating that the production microbes have long histories
of use in food production or are permitted for use in food production in the U.S. Cantox
also discussed the intended uses and use levels for the products. Cantox further discussed
the metabolic fate and safety ofthe individual components ofthe products.
Cantox stated that FDA had no questions in response to GRN 240, the subject of which
was another fermentation product developed by PURAC.
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In response to a question from FDA, Cantox stated that there are several product
formulations for which PURAC is considering contacting FDA. FDA advised Cantox to
provide descriptive names for each product formulation and to include the substrate name
in the product name. FDA also advised Cantox to provide total chemical composition
intake calculations and information about specific microorganisms used in the production
of each product formulation.
After the meeting, visiting participants were given copies of the attendee list, as well as
Dr. West-Barnette' s contact information.

.,_
A.-~ ••. . -. ...,.,~,·-

..

ATTACHMENTS
1) Pre-submission Meeting Request
2) Re-submission Meeting Agenda
3) Business Cards for Mark Itzkoffand Dr. Andrea Wong
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West-Barnette, Shayla
From:

Merker, Robert I

Sent:

Tuesday, January 11, 2011 10:02 AM

To:

West-Barnette, Shayla

Subject: FW: Pre-Submission Conference for PURAC

Shayla, Would you please make arrangements with Mr. ltzkoff for this presubmission request.

I will ask Sharon Dodson to enter the meeting request as correspondence.

From: Mark Itzkoff [mailto:mitzkoff@ofwlaw.com]

Sent: Monday, January 10, 20111:18 PM
To: Merker, Robert I
Subject: FW: Pre-Submission Conference for PURAC

Dr. Merker
Attached is the e-mail to Dr. Martin that we discussed a few moments ago.
Thank you for your assistance.
Mark ltzkoff
From: Mark Itzkoff

Sent: Monday, January 10, 2011 7:33AM
To: Mark Itzkoff; 'robert.martin@fda.hhs.gov'
Subject: RE: Pre-Submission Conference for PURAC
Dr. Martin
I am forwarding this request sent last week simply to make certain it was received. If it has already been
assigned to a CSO, please let me know who will be co-ordinating the meeting.
Thank you,
Mark Itzkoff

Mark L. Itzkoff
Olsson Frank Weeda Terman Bode Matz PC
Washington, DC 20036
202 518-6327
www .ofwlaw .com

From: Mark Itzkoff

Sent: Tuesday, January 04, 201111:19 AM
To: 'robert.martin@fda.hhs.gov'
Subject: Pre-Submission Conference for PURAC

000004
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Dr. Martin
On behalf of our client, PURAC, we are requesting a Pre-submission Conference to review a
draft GRAS Notice. The Notice will cover the use of an extended class of ferments, similar to
GRN 240, but with a wider range of source material and intended uses.
If possible, we would like to schedule the conference for the week of January 24.
I look forward to speaking with you on this.
Regards,
Mark ltzkoff
Mark L. ltzkoff
OFWLaw

202 518-6327
www.ofwlaw.com

The preceding e-mail message contains information that is confidential, may be protected by the attorney/client or
other privileges, and may constitute non-public information. This message is intended to be conveyed only to the
designated recipient(s). If you are not an intended recipient of this message, please notify the sender immediately at
(202) 518-6327. Unauthorized use, dissemination, distribution, or reproduction of this message is strictly prohibited
and may be unlawful.
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Agenda
Pre-Submission Conference
FDA and PURAC, Inc
February 7, 2011

I. Personal Introductions
II. Introduction to PURAC, Inc.
III. Description of GRAS Substance, PuraQ™
a. Review ofGRASN 240
b. Description of PuraQ™
c. Chemical Composition
d. Manufacturing Process
e. Intended Applications
IV. Safety Analysis
V. Expert Panel Composition & Conclusion
VI. Discussion and Steps Forward
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OLSSON FRANK WEEDA.
TERMAN BooB MATz PC

MARK L.

ITZKOFF

OF COUNSEL

1400 SIXI'IliNTH STRfET. NW
Slll11l <100

DllUlCT (202) 518-oo27

927·2050

\1II\.SHINCION. n c 2003&2220

Cf.lL{703)

MAIN (202) 789-1212

ll'.X (202) 234-2688

rnJtzkoft'.-otwlaw.com

www.otwJaw.aom

CANTOX

HEALTH SCIENCES INTERNATIONAL

Andrea W. Wong, Ph.D.
Scientific & Regulatory Consultant
2233 Argentia Road, Suite 308
Mississauga, ON, Canada, L5N 2X7
www.cantox.com

awong@cantox. com
Tel (905) 542-2900
Fax (905) 542-1011
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
College Park, MD 20740

Richard F. Mann
Keller and Heckman LLP
1001 G Street, NW
Suite 500W
Washington, DC 20001

November 2, 2012

Re: GRAS Notice No. GRN 000444

Dear Mr. Mann:
The Food and Drug Administration (FDA) has received the notice, dated September 21, 2012,
that you submitted on behalf of the American Dairy Products Institute (ADPI) and the U.S. Dairy
Export Council (USDEC) in accordance with the agency’s proposed regulation, proposed 21
CFR 170.36 (62 FR 18938; April 17, 1997; Substances Generally Recognized as Safe (GRAS)).
FDA received this notice on September 21, 2012, filed it on September 25, 2012, and designated
it as GRN No. 000444.
The subject of the notice is milk protein concentrate and milk protein isolate. The notice informs
FDA of the view of ADPI and USDEC that milk protein concentrate and milk protein isolate are
GRAS, through scientific procedures, for use as a source of milk protein in meal replacements
and bars, term infant formula, milk products, confections and frosting, puddings and fillings, and
dressings, soups, sauces, and snack foods.
In accordance with proposed 21 CFR 170.36(f), a copy of the information in this notice that
conforms to the information in the GRAS exemption claim (proposed 21 CFR 170.36(c)(1)) is
available for public review and copying at www.fda.gov/grasnoticeinventory. < address/phone
number>.
Sincerely yours,
Moraima J. Ramos Valle, M.S.
Division of Biotechnology and
GRAS Notice Review
Center for Food Safety
and Applied Nutrition

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 450 of 469

Page 2- Mr. Mann

(b) (5)

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 451 of 469

From:
To:
Cc:
Subject:
Date:

Mann, Richard F.
Ramos-Valle, Moraima
Jijon, Alissa D.
ADPI/USDEC GRAS Notice
Thursday, March 14, 2013 3:47:21 PM

Dear Moraima,
Thanks very much for the very helpful telephone conference yesterday. We have spoken with our
clients and they agree that we should withdraw the GRAS notification with the understanding that
this will allow us to gather any additional information that you and your colleagues are seeking and
re-file the notifications as expeditiously as possible. We will send a formal withdrawal letter to you
shortly. In the mea time, we are anxious to proceed with a meeting with the appropriate people at
FDA so that we can find out what issues you believe remain to be addressed. Can you please give
me some proposed times for a meeting – the sooner the better?
Thanks very much.
Best regards,
Rick Mann and Alissa Jijon
Counsel
American Dairy Products Institute and the U.S. Dairy Export Council
.

Richard F. Mann
Partner
tel: +1 202.434.4229 | fax: +1 202.434.4646 | mann@khlaw.com
1001 G Street NW, Suite 500 West | Washington, DC 20001

Visit our websites at www.khlaw.com or www.packaginglaw.com for additional information.

Please consider the environment before printing this email.
This message and any attachments may be confidential and/or subject to the
attorney/client privilege, IRS Circular 230 Disclosure or otherwise protected from
disclosure. If you are not a designated addressee (or an authorized agent), you have
received this e-mail in error, and any further use by you, including review,
dissemination, distribution, copying, or disclosure, is strictly prohibited. If you are
not a designated addressee (or an authorized agent), we request that you
immediately notify us of this error by reply e-mail and then delete it from your
system.
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From:
To:
Subject:
Date:

Mann, Richard F.
Ramos-Valle, Moraima
FW: Proposed response to FDA"s questions on GRN 444
Tuesday, January 29, 2013 6:17:46 PM

Dear Ms. Ramos Valle:
On behalf of the American Dairy Products Institute (ADPI) and the U.S. Dairy Export Council (USDEC) we hereby
respond to your questions relating to your review of the referenced GRAS Notification for Concentrated Milk
Proteins – Milk Protein Concentrate (MPC) and Milk Protein Isolate (MPI). Below we reproduce and respond to
each of the questions FDA posed regarding GRAS Notice 444. Where certain questions are inter-related, we
indicate as much and provide a consolidated response.
1. Please clearly provide specifications (in addition to typical levels) for the ingredients, including citation to
validated methods of analysis for macronutrients (protein, fat, carbohydrate), minerals, and other
components.
All specifications discussed in our responses below are determined in accordance with standard laboratory
practices and procedures used throughout the dairy industry, including, but not limited to, those described in
Standard Methods for the Examination of Dairy Products (SMEDP), 17 th Ed. (American Public Health Association,
2004).
Typical Composition (%) for Concentrated Milk Proteins
Macronutrient
Water
Protein*°
Fat*
Minerals*
Carbohydrate*

MPC (%)
< 6.0
≥ 40.0 < 90.0
< 45.0
< 8.0
< 48.0

MPI (%)
< 6.0
≥ 90.0
< 3.0
< 8.0
< 2.0

* In dry matter
° N x 6.38
Typical Microbiological Specifications for Concentrated Milk Proteins
Parameter
Standard Plate Count
Standard Plate Count (products for infant formula only)
Coliform
E. Coli
Salmonella
Yeast and Molds
Listeria monocytogenes
Staphylococcus aureus

Specification
< 30,000 cfu/g
< 10,000 cfu/g
< 10 cfu/g
< 10 cfu/g
Absent/375 g
< 50 cfu/g
Absent/25 g
< 10 cfu/g

Typical Product Specifications for Concentrated Milk Proteins
MPC-42
3.5% moisture
40.5% protein
1% milkfat
46% lactose
7.9% ash

MPC-80
3.8% moisture
77.2% protein
2.5% milkfat
5.5% lactose
8.0% ash

a. Please provide a specification for lead and for Cronobacter sakazaii.
Specification for Lead:                            < 10 ppm
Specification for Cronobacter Sakazaii:     Neg/375g (infant formula products)
b. For the specifications for Salmonella and L. monocytogenes, include the denominator (i.e., in 10 grams
or other unit of measure).
Salmonella:                                          Neg/375g
Listeria monocytogenes:                         Neg/25g
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c. FDA notes that the specification for fat is higher than we might expect even for full fat milk powder.
Please compare the specification for total fat with the typical levels (from published data and your
proposed ingredient) of fat in full fat milk powder, clarifying where differences (attributed to the
methodology or other factor) might occur.
The specification for fat in full fat milk powder is described in 21 C.F.R. § 131.147 (“Dry whole milk”) as follows:
“It contains not less than 26 percent but less than 40 percent by weight of milkfat on an as is basis.” We
understand that actual fat content may vary due to minor variations in production methods (see, e.g., 42%
milkfat specification described in Codex Alimentarius Commission, ALINORM 99/11, pp. 38, 41, 45 & 49. See also
SMEDP at 547, Table 16.15). The maximum specification for fat content provided in GRAS Notice 444 is simply
intended to reflect this variability. The fat content specification is not expected to differ significantly from that of
full fat milk powder. Please note that MPC also may be manufactured from skim milk, which would result in total
fat content well below the specification set forth above.
2. Please provide the source(s) organism of the lactase enzyme, and include a statement that the enzyme is
GRAS (or otherwise regulated) for its intended use.
The source organism of the lactase enzyme is Kluyveromyces lactis. The lactase enzyme preparation is carried
out using current good manufacturing practice, in accordance with 21 C.F.R. § 184.1388 (“Lactase enzyme
preparation from Kluyveromyces lactis”).
3. Please describe the conditions of pasteurization or equivalent processing.
Skim milk or whole milk used in the manufacture of concentrated milk proteins is pasteurized in accordance with
the provisions of the Grade “A” Pasteurized Milk Ordinance (PMO) (available at:
http://www.fda.gov/downloads/Food/FoodSafety/ProductSpecificInformation/MilkSafety/NationalConferenceonInterstateMilkShipmentsNCIMSModelDocuments/UCM291757.pdf
). Alternatively, the concentrated milk proteins are pasteurized after the manufacturing process is complete.
Under both approaches, pasteurization is completed in accordance with the time and temperature requirements
set forth in Definition FF (“Pasteurization”) of the PMO, or, where applicable, any “other process found equivalent
to pasteurization for milk and milk products, which has been recognized by FDA as provided in section 403(h)(3)
of the FFD&CA.” Id. at 8.
For ease of reference, we reproduce the PMO’s time/temperature guidelines for pasteurization below:
Temperature
63ºC (145ºF) *
72ºC (161ºF) *
89ºC (191ºF)
90ºC (194ºF)
94ºC (201ºF)
96ºC (204ºF)
100ºC (212ºF)

Time
30 minutes
15 seconds
1.0 second
0.5 seconds
0.1 seconds
0.05 seconds
0.01 seconds

*If the fat content of the milk product is ten percent (%) or greater, or a total solids of 18% or greater, or if it
contains added sweeteners, the specified temperature shall be increased by 3 oC (5 oF).
4. Please provide a statement that the membrane materials used in the manufacturing process are suitable for
their intended use, including citation to the relevant regulations for indirect food additives.
The manufacturing techniques employed to concentrate protein and to remove non-protein constituents from milk
are based primarily on the use of membrane ultra-filtration technologies. The membranes employed in the
production of MPC and MPI comply with the applicable compositional and processing parameters set forth in 21
C.F.R. § 177.2910 (“Ultra-filtration membranes”). Further, the use of such technologies complies with current
good manufacturing practices for food-contact applications.
5. Please provide a citation to the method of analysis for melamine and state which components are measured in
these analyses for melamine and related compounds.
Analysis is conducted in accordance with ISO/TS 15495:2010 (IDF 230:2010) (“Milk, milk products and infant
formulae -- Guidelines for the quantitative determination of melamine and cyanuric acid by LC-MS/MS”), available
at http://www.iso.org/iso/catalogue_detail?csnumber=55437. This standard quantitatively evaluates melamine
and cyanuric acid content using electrospray ionization liquid chromatography tandem mass spectrometry (LCMS/MS).
6. FDA notes that the intended use includes infant formula, but there is no information about the safety or
general recognition of safety of this ingredient in infant formula (term or preterm); such a discussion might
include a comparison of the composition of the ingredient (protein, fat, etc.) with the composition of standard
protein and fat sources used in infant formula. Upper use level in formula is high; no basis is given for the
levels of use proposed.
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MPC and MPI have a long history of safe use in a variety of consumer products, including those marketed for
children and infants (both term and pre-term). A representative sample of such products appears below (Source:
Innova Database, available at http://www.foodingredientsfirst.com/innova-database.html):
Domestic – Infant Products
Manufacturer

(b) (4)

Product Description
(b) (4)
Infant Formula
Lacto Free Formula, organic
(b) (4)
Infant Formula for
Fussiness/Gas

Ingredient
MPI
MPC (organic)
MPI

Launch Date
2012
2008
2010

Ingredient
MPC
MPC (organic)
MPC
MPC
MPC

Launch Date
2012
2008
2010
2009
2003

Domestic – Children’s Products
Manufacturer

(b) (4)

Product Description
(b) (4)
Nutrition Beverage for 1-13
Toddler formula
Dairy Snack Dessert for 2 to 4 year olds
Flavored yogurt for babies
Nutritional beverage for children 1-10

International – Infant Products
Manufacturer

(b) (4)

Product Description
Infant formula
Pre-term or Low birth weight
infant formula
Organic formula for babies (6-9
months)
Organic infant formula from birth
(b) (4)
formula for 8 months+

Country
Germany
Italy

Ingredient
MPC
MPC

Launch Date
2011
2010

South Korea

MPC (organic)

2009

Australia
Austria

MPC
Hydrolyzed MPC

2006
2006

Country
Thailand
Canada
Argentina
Malaysia

Ingredient
MPC
MPC (organic)
MPC
MPC

Launch Date
2012
2010
2011
2010

International – Children’s Products
Manufacturer

(b) (4)

Product Description
Pediatric Nutrition (b) (4)
(b) (4) Yogurt for toddlers
(b) (4) Yogurt
Pediatric Nutrition (b) (4)

The sole source ingredients for MPC and MPI (skim or whole milk) are identical to those used to manufacture of
milk-derived products appearing in 21 C.F.R. Part 131, and are themselves used in the manufacture of foods as
discussed in 21 C.F.R. § 131.110 (“Milk”). As discussed above and in the original submission of GRAS Notice 444
(dated September 21, 2012), the manufacture of MPC and MPI derived from skim or whole milk is conducted in
accordance with good manufacturing practices, and in keeping with the standard methods set forth in SMEDP.
The well-established safety of the use of milk and milk-based products in children’s products and infant formula is
thus incorporated by reference into the manufacture of MPC and MPI. The proposed use levels are discussed in
further detail in our responses to Questions 8, 9, 10 and 12, below.
7. There is mention that “no pesticides” have been detected, with mention of broad classes of pesticides. There
is no discussion of veterinary drug residues or PCBs. As part of the discussion of this issue, include a
statement that the milk source material is produced in accordance with good agricultural practices, meets
applicable state and federal regulations, and that veterinary drug residues, and levels of PCBs and pesticides
are within compliance with all applicable regulations. Further, please provide a discussion where the method
of manufacture contributes to removal (or alternatively, concentration) of contaminants. FDA also notes that
there are tolerances for various contaminants in milk listed in 21 CFR Part 556 (veterinary drug residues), 21
CFR 109.30 (PCBs), and 40 CFR Part 180 (pesticides). For your information, FDA’s action levels for certain
contaminants are listed in FDA’s Compliance Policy Guide, Section 575.100.
The milk source material is produced in accordance with good agricultural practices, and as such, meets applicable
state and federal regulations. Further, veterinary drug residues and levels of PCBs and pesticides comply with all
applicable regulations.
More broadly speaking, the raw milk used in the production of MPCs is produced in keeping with the requirements
and methodologies set forth in SMEDP, notably Chapter 12 (“Detection of Antibiotic/Drug Residues in Milk and
Dairy Products”). Good manufacturing practices include sampling and monitoring programs currently employed by
industry to continually test for the contaminants set forth above.
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8. Table 5. Typical Levels of Incorporation for MPC and MPI (Section VII.C., p. 13) The level of incorporation for
MPC and MPI listed in the table for infant formula is 10-40 g/ 100g as is. Please clarify if the addition levels
of 10-40 g of the powder ingredients per 100 g powder form of infant formula is in the finished product.
The level of incorporation is based on the dry mix.
Also, please note the following revised typical levels of incorporation for MPC and MPI in children’s foods and
beverages, and in infant formula dry mix:
Food Category

Application

Nutritional Products

Children’s Foods
and Beverages*
Protein Source in
Term and Preterm
Infant Formula

Infant Formula Dry
Mix

Level of
Incorporation
(grams/100
grams as is)
10-30
10.3-57.9**

* May include follow-on, growing-up (toddler) milk but excludes infant formula
** Depends on protein concentration of MPC/MPI used and assumes MPC/MPI is the only protein source;
refers to the level of incorporation in finished infant formula powder (i.e. not reconstituted for consumption)
The responses to questions 9, 10 and 12 are interrelated. Therefore, we reproduce and respond to these
questions collectively below.
9. Please explain the notifier’s rationale for adding MPC and MPI at the proposed use levels.
10. The notification did not specify whether MPC and MPI are intended for use in term infant formula or both term
and preterm infant formulas. Please specify.
12. The amount of protein required in infant formula (21CFR 107.100) is 1.8-4.5 g/100 Cal.    According to our
calculations*, the proposed maximum use level of MPI (40 g/100 g) will provide an amount of protein greater
than 4.5 g/100 Cal, the maximum specified in the regulation, and the proposed minimum use level of MPI (10
g/100 g) will provide an amount of protein slightly less than 1.8 g/100 Cal, the minimum specified in the
regulation. Again, according to our calculations*, the proposed minimum use level of MPC (MPC-40) (10
g/100 g) will provide an amount of protein less than 1.8 g/100 Cal, the minimum specified in the regulation.
Please explain/clarify.
*The information use for the calculations, came from tables 3 and 4 (nutrient specifications for MPC [MPC40] and MPI, respectively, p.4), and assuming that MPC (MPC-40) or MPI is the only source of protein in
infant formula.
The summary Table 5 that appears in GRAS Notice 444 is intended to provide a general understanding of the
potential level of incorporation of MPC or MPI in various food ingredient applications. These values are intended
for representative purposes only, and are not intended to serve as specifications for particular products. As
discussed in the original submission, the actual level of incorporation will depend on a variety of factors,
including, but not limited to, consumer preference, technical feasibility, and existing regulatory requirements.
MPC and MPI are intended for use in both term and preterm infant formulas.
For example, as FDA points out, the amount of protein required in infant formula is the subject of 21 C.F.R. §
107.100 (“Nutrient specifications”). Specifically, protein content shall range from 1.8-4.5 g/100 cal. In light of
this requirement, we provide the following range of level of incorporation of MPI that would satisfy the protein
source requirement set forth above, and confirm that the addition levels are expressed per 100 g powder form of
infant formula in the finished product. Assuming, in the case of MPI, a protein content of 90%:
(x g MPI / 90%) x (1/6.38) ≥ 1.8 g/100 Cal à x ≥ 10.34 g MPI
(x g MPI / 90%) x (1/6.38) ≤ 4.5 g/100 Cal à x ≤ 25.84 g MPI
Therefore, in this specific instance, to meet the requirement set forth in 21 C.F.R. § 107.100, MPI content would
range from 10.34-25.84 g/100 Cal. Nevertheless, the ultimate use level for MPC or MPI in products such as
infant formula shall be determined on a case-by-case basis by the finished product manufacturer. As with all
finished food products for which specific standards of identity exist, ultimately it is the finished product
manufacturer’s responsibility, not that of the ingredient supplier, to ensure that all applicable limitations are met.
This is particularly true where more than one ingredient may contribute a source of nutrients such as fat or
protein.
Therefore, in the specific instance detailed above, we would amend the minimum and maximum range for the
level of incorporation of MPI accordingly. The specific use level may be adjusted based on the factors discussed
above. Ultimately, the finished product manufacturer must ensure that all applicable limitations are met.
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Please note that in our response to question 8 above, we amended the range for the level of incorporation of MPC
and MPI in infant formula to be 10.3-57.9 grams/100 grams as is.
11. Lactose Intolerance (Section VII.B.5): The notifier stated that “Because the ratio of carbohydrate and protein
in the concentrated milk protein (i.e., 48% / 40% =1.2 for milk protein concentrate from skim milk, which has
the highest level of carbohydrate) is lower than that found in regular milk (i.e., 4.9%/3.%=1.5 for milk), the
use of concentrated milk protein would be expected to result in less lactose intolerance than milk.”
a.       This statement is misleading, lactose intolerance depends on the amount of lactose
ingested/consumed (1-2), not ratio of carbohydrate and protein in ingredients. Please clarify.
b.        Please provide all related references.
The purpose of this statement is to reflect the understanding that lactose (a carbohydrate) makes up only a
fraction of both milk and milk-concentrate products, the balance of which largely consists of protein and fat. As
the fraction of protein or fat increases relative to the fraction of carbohydrate, the lactose content is necessarily
reduced by weight of the finished product.
Nevertheless, as FDA indicates, lactose intolerance depends on the amount of lactose ultimately ingested or
consumed. We do not expect that the lactose tolerability profile of MPC or MPI would differ substantially from
that of milk or milk-derived products. Therefore, individuals who exhibit lactose intolerance would approach
consumption of products containing MPC or MPI no differently than they would products that contain milk or other
milk-derived products (namely, they would limit or restrict such consumption). To that end, finished food
products containing MPC or MPI would bear the same allergen labeling information as any product containing milk
or milk-derived products to advise the consumer of the presence of lactose-containing ingredients. Notably, many
of the products in which MPC or MPI may be incorporated (e.g., spreads, dips, cheese products, yogurt, and dairy
beverages) would presumably contain other lactose-containing ingredients as well. Therefore, the finished product
manufacturer would employ the same labeling requirements already in place for these products.
See Dairy Research Institute, Lactose Intolerance Scientific Status Report (2011), available at
http://www.nationaldairycouncil.org/Research/ResearchSummaries/Pages/LactoseIntolerance.aspx.
*          *          *
We trust that the above responses fully address the Agency’s questions relating to these dairy based ingredients.
If you have any further questions, or if we can be of additional assistance, please contact us.
Best regards,

Richard Mann
Counsel to the American Dairy Products Institute and the U.S. Dairy Export Council
Richard F. Mann
Partner
tel: +1 202.434.4229 | fax: +1 202.434.4646 | mann@khlaw.com
1001 G Street NW, Suite 500 West | Washington, DC 20001

Visit our websites at www.khlaw.com or www.packaginglaw.com for additional information.

Please consider the environment before printing this email.
This message and any attachments may be confidential and/or subject to the attorney/client privilege, IRS
Circular 230 Disclosure or otherwise protected from disclosure. If you are not a designated addressee (or
an authorized agent), you have received this e-mail in error, and any further use by you, including review,
dissemination, distribution, copying, or disclosure, is strictly prohibited. If you are not a designated
addressee (or an authorized agent), we request that you immediately notify us of this error by reply e-mail
and then delete it from your system.

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 457 of 469

KH

®

KELLER AND HECKMAN L LP

Q1IE C IE ~ WIE

Serving Busmess through Law and Scienc~

1001 G Street, N.W.
Suite 500 West
Washington, D.C. 20001
tel. 202.434.4100
fax 202.434.4646

• 2 0 'lfll3
Division of
Biotechnology and
GRAS Notice ~Review
Writer's Direct Access

Ri c h ard F. Mann

March 18, 2013

( 20 2) 434-4229
mann @ khlaw . com

Via U.S. Mail and Electronic Mail
Moraima J. Ramos Valle, M. S.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review (HFS-225)
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
Food and Drug Administration
51 00 Paint Branch Pkwy
College Park, MD 20740
Re:

Request to Withdraw GRN 444 - Amended GRAS Notification
for Concentrated Milk Proteins: Milk Protein Concentrate (MPC)
and Milk Protein Isolate (MPI)

Dear Ms. Ramos Valle:
We respectfully request that the U.S. Food and Drug Administration (FDA) cease to
evaluate the Amended GRAS Notification for Concentrated Milk Proteins: Milk Protein
Concentrate (MPC) and Milk Protein Isolate (MPI) (GRN 444). We submitted this amended
GRAS Notification on September 21, 2012, on behalf of our clients, the American Dairy
Products Institute (ADPI) and the U.S. Dairy Export Council (USDEC).
At this time, we would like to withdraw GRN 444 in order to gather additional
information regarding the proposed uses of concentrated milk proteins, and we intend tore-file a
new GRAS Notification covering these products as soon as practicable.
Thank you for your consideration of this request, and we look forward to receiving
confim1ation that you have ceased to evaluate GRN 444.

Counsel to the American Dairy Products Institute
and the U.S. Dairy Export Council

Washington, D.C.
Brussels
San Francisco
Shanghai
Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340
Page 458 of 469

www.khlaw.cnm

u
I.::J

Ramos-Valle, Moraima
From:
Sent:
To:
Cc:
Subject:

Ramos-Valle, Moraima
Thursday, April 18, 2013 3:23 PM
mann@khlaw.com
Jijon, Alissa D. (jijon@khlaw.com)
GRN 444-meeting follow up

Dear Mr. Mann,
This message is to follow up with our meeting yesterday. Please see below a list of comments/questions from our review
of GRN 444 and the notifier’s responses to our questions received by FDA on January 20, 2013.
As a suggestion, please consider submitting two separate notices for MPC and MPI, one for use in infant formulas and
one for use of these ingredients in other foods. Key to this recommendation is that the intended use of the ingredient
and not the ingredient in and of itself should be the subject of the safety determination.
For infant formula, we note that a resubmission might include the following:
o Focus on general recognition of safety for infant formula; specify whether term or pre‐term or both.
 Discussion of published studies or other publicly‐available data that supports the safety of use of
the ingredient for the target population (term or pre‐term or both).
 Term and pre‐term infants discussed as separate populations, each likely to be consuming
different types of formulas.
o Discussions of safety and general recognition of safety of MPC and MPI for their intended uses, based on
scientific procedures. A scientific basis summary would include a brief narrative of safety and general
recognition of safety of the intended uses of the ingredients, including citation to published
references. We note that this basis is distinct from “history of use”, which refers to use history of in
foods prior to 1958. We note that while a list of products that currently contain the MPC/MPI
ingredient (along with a discussion of adverse event reports) may be useful in corroborating published
data, such a listing should be accompanied by a comparison of the ingredient that is used in the
commercial formula and the ingredient that is the subject of the notice; discussion of composition,
manufacture, and use level of the ingredients are relevant points of comparison.
o Clear description of use levels in powdered term or preterm infant formulas, expressed on a per 100 kcal
basis.
o Discussion of protein requirements for term or preterm infants (or both).
 We note protein, fat, and energy needs are not identical for term and preterm infants.[1] Protein
requirements are often expressed on a total (“crude”) protein (g total nitrogen x 6.25) or amino‐
acid based (“true”) protein basis; as such, specifications provided for protein should clearly state
method used and whether spec is expressed on a total protein or true basis.
 For infant formula, include discussion of biological value of MPC and MPI—compare with
regulatory requirements for infant formula
o
o

Discussion of essential fatty acid and total fat requirements of term or preterm infants or both (see
footnote 1)
For infant formula, include clear discussion of estimated contribution of milk fat to total fat in infant
formula and essential fatty acid requirements of infants. Also include discussion of scientific evidence
that milk fats support healthy growth of infants. (These are not currently used in infant formulas in the
U.S. and there are studies that have reported suboptimal fat absorption for infants fed milk fats—for
example, see refs below)
1
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o
o

Williams, ML et al. (1970) Calcium and Fat Absorption in the Neonatal Period. Am J. Clin. Nutr.
23(10): 1322‐30.
 Jensen, RG et al. (1978) Lipids of human milk and infant formulas: a review. Am. J. Clin. Nutr. 31:
990‐1016.
 Jensen, C et al. (1986) Absorption of individual fatty acids from long chain or medium chain
triglycerides in very small infants. Am. J. Clin. Nutr. 43: 745‐51.
Particularly for infant formulas, levels of fat‐soluble vitamins (A and D), essential fatty acids (linoleic and
linolenic) and residual minerals should be characterized.
Milk, like other animal sources of fats, may contain fat‐soluble contaminants (e.g. dioxins, PCBs, PAHs,
pesticides, veterinary drugs). Discussion of good agricultural practices, good manufacturing practices,
contaminant specifications and the ability of the method of manufacture to remove (or concentrate)
contaminants would be relevant discussion points in the determination of safety of an ingredient
containing concentrated milk fat.

For conventional foods, we note that a resubmission might include the following:
 You indicate intended use is as a source of protein in infant formula. What are the intended uses and technical
effects in conventional foods?
 General points
o Fix paragraph at bottom of p. 15 so agent is not making GRAS determination.
o Tables need clarification whether dry weight basis for all components (see original notice vs. responses)
o Consider re‐evaluation of lead specification, since it is higher than current standards. While the
regulation for another milk‐based ingredient, whey protein concentrate (WPC; 21 CFR 1979c) includes a
specification of 10 ppm heavy metals (as lead) and references FCC version 4, this specification has been
updated in subsequent FCCs. Since FCC 5, where the general heavy metals test and limits has been
replaced with tests and limits for individual heavy metals, the lead specs have fallen in milk‐based
ingredients. (Examples: WPC and WPI each NMT 0.5 mg/kg (ppm) lead; casein NMT 1 mg/kg lead).
o Intended uses in GRAS claim text should match tables of proposed food uses (see Table 5 of GRN 444,
missing soups and sauces?) and should not include uses in foods for which standards of identity exist
and MPC/MPI are not included as optional ingredients in the standards of identity (e.g. standardized
processed cheese).
Components relevant to both infant formula and conventional foods:
o Specifications
 Specifications should be relevant to articles of commerce. Consider specifications based on
protein level. Several published references refer to skim milk powder (35% protein), MPC 42,
MPC 50/56, MPC 70/75, MPC 80/85, MPC 90 (or MPI).[2]
 We note that one of the notifiers (USDEC), in a fact sheet entitled “What Are Milk Protein
Concentrates?”[3], lists “typical MPCs offered” as MPC42, MPC70, MPC75, MPC80, MPC85, and
MPI. In this fact sheet, they show MPC composition for NFDM and MPC products from skim
milk (MPC42, MPC56, MPC70, MPC85, MPI).[4] While there is no regulatory definition for MPC, it
appears that the most common industry practice is to use skim milk as a starting material.[5] If
the notice includes both whole milk and skim milk‐derived products, distinct sets of
specifications from full‐fat‐milk derived products and skim‐milk derived products would be
appropriate for representing actual articles in commerce.
 Methods—indicate whether methods of analyses measure crude protein or “true” protein; total
fat or total fatty acids, etc. This is necessary for calculation of nutrient content for infant
formula and proportion of fat, specific fatty acids, and protein in formula contributed by MPC.
o Identity of ingredients: Whole, skim, or partially‐separated milk
 You cite standard of identity for dry whole milk (21 CFR 131.147) and cite CODEX reference to
milk powders. Perhaps the whole milk‐based product would fall under a different name/identity
2
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o

o

that reflects ultrafiltered whole milk powder or partially demineralized, reduced lactose whole
milk powder?
 Although there is no current statutory definition for milk protein concentrate,[6] the literature
and industry sources predominantly cite skim milk as the starting material for MPC and
MPI. The name used for food labeling purposes is under the purview of the CFSAN’s Office of
Nutrition, Labeling, and Dietary Supplements. However, when published citations, MPC use
levels, composition, and other factors are discussed in the notice, the identity of the material
(meeting stated specifications) that is the subject of reference should be clearly indicated.
 Are ACR (adjusted casein ratio) products distinct ingredients from “MPC” with respect to
identity, use level, intended use, etc.? If yes, notice should clearly discuss.
Method of manufacture:
 Please clarify. Are ACR products only from skim milk? Are MPI products only from skim milk?
 With modifications in method of manufacture and starting materials, what impact is there on
the levels of fat‐soluble vitamins (A and D), essential fatty acids (linoleic and linolenic),
contaminants, and residual minerals?
Use levels:
 Separate listings of “as is” products from powdered infant formula or other products that
require preparation before consumption.
 Do use levels and intended technical effects vary with composition of MPC?

Specific comments regarding the responses received on January 29, 2013.
I. Comments/questions on Response (R) to questions (Q) 1‐7.
A. R/Q1: In response to Q1 (“Please clearly provide specifications (in addition to typical levels) for the ingredients,
including citation to validated methods of analysis for macronutrients (protein, fat, carbohydrate), minerals, and other
components.”), the notifier provided 3 tables discussed below and stated that “All specifications discussed in our
responses” are determined in accordance with standard laboratory practices and procedures used throughout the dairy
industry, including, but not limited to, those described in SMEDP, 17th Ed. (American Public Association, 2004). It appears
that the notifier did not include/provide citations to all of the methods used. Please provide.
1) The 1st table provided Typical Composition (%) for Concentrated Milk Proteins and the 3rd table provided Typical
Product Specifications for “Concentrated Milk Proteins”. The notifier provided composition/specifications (specs) for
only macronutrients (protein, fat, minerals, water and carbohydrate) in the tables.
•The typical compositions of macronutrients (%) for MPC and MPI (1st table, current amendment) are identical to those
for MCP and MPI provided in the Table 1 of the original notification. However, the 1st table (current amendment)
indicates that compositions of protein, fat, minerals, and carbohydrate (%) for MPC and MPI are dry matter basis
whereas the Table 1 (original notification) indicates that only protein composition is dry matter basis. Clarification is
needed. The 3rd table (current amendment) provided macronutrient specs for MPC‐42 and MPC‐80. Are any of these
values dry matter basis?
• FDA noted that the 3rd table included macronutrient specs for MPC‐42 and MPC‐80 (current amendment) but specs for
MPI are not included in the table. Please confirm that the macronutrient specs provided in the Tables 3 and 4 of the
original notification are correct specs for MPC‐40 and MPI‐90, respectively.
•The original notification indicated that the concentrated milk proteins are derived from skim milk, partially separated
milk or whole milk from cows. The sources of the ingredients were not stated in the 3rd table (macronutrient specs for
MPCs; current amendment) and Tables 3 and 4 (macronutrient specs for MPC‐40 & MPI‐90; original notification). Please
provide 2 tables for the specs: one for MPC and MPI produced from skim milk and one for MPC and MPI produced from
whole milk. The specs for MPC‐42 and MPC‐80 provided in the 3rd table (current amendment) and the specs for MPC‐40
and MPI‐90 provided in the original notification are confusing. For example, the fat spec for MPC‐42 is 1% (3rd table) but
3
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fat spec for MPC‐40 (Table 3) is <45%. For another example, the other macronutrient specs (water, protein, minerals &
carbohydrate/lactose) for MPC‐42 (3rd table) and those for MPC‐40 (Table 3) are generally similar even though fat spec
for MPC‐40 in the Table 3 (original notification) is approx. 45 time greater than that for MPC‐42 in the 3rd table (current
amendment). All of the macronutrient specs for MPC‐42 (3rd table) add up to 99% whereas those for MPC‐40 add up to
147%.
• Please provide other nutrient specs for MPI‐90 and MPC‐40 (in addition to the macronutrient specs).
B. R/Q6: In its response to Q6 (“FDA notes that the intended use includes infant formula, but there is no information
about the safety or general recognition of safety of this ingredient in infant formula [term or preterm], such a discussion
might include a comparison of the composition of the ingredient [protein, fat, etc.] with the composition of standard
protein and fat sources used in infant formula. Upper use level in formula is high; no basis is given for the levels of use
proposed.”), the notifier stated that:
1) “MPC and MPI have a long history of safe use in a variety of consumer products, including those marketed for children
and infants (both term and pre‐term) and provided “A representative sample of such products” (web‐site provided), and
2) “The sole source ingredients for MPC and MPI (skim or whole milk) are identical to those used to manufacture of
milk‐derived products appearing in 21CFR Part 131, and are themselves used in the manufacture of foods as discussed
in 21CFR 131.110.” The rotifer also stated that “…the manufacture of MPC and MPI derived from skim or whole milk is
conducted in accordance with GMP practices, and in keeping with the standard methods set forth in SMEDP. The well‐
established safety of the use of milk and milk‐based products in children’s products and infant formula is thus
incorporated by reference into the manufacture of MPC and MPI.”
FDA has the following comments/questions:
1. History of safe use (see 1 above): the notifier grouped marketed infant formulas and toddler formulas containing
MPC/MPI into 4 groups (Domestic‐Infant Products, Domestic‐Children’s Products, International‐Infant Products, and
International‐Children’s Products); and provided manufacturer’s name, product description, ingredient, and launch date
for each product. Although MPI and MPC are intended to be used in both term and preterm infant formula, no US pre‐
term infant formula group is included. Further, the notifier did not provided any discussion on the information they
compiled. The following summarizes the information that the notifier provided:
•Domestic‐Infant Products: 3 term infant formulas containing MPC/MPI are marketed in the US. No
preterm infant formulas containing MPC/MP are marketed in US. The 3 formulas are (b) (4)
(AN), (b) (4)
Infant Formula for Fussiness/Gas (AN), and Lacto Free Organic Formula (b) (4)
. The first 2 formulas (AN)
(b)
(4)
are the same formula. Dr. Tonucci (project manager for
) indicated that Lacto Free Organic Formula is
toddler formula for toddlers 1 year of age or older, and therefore, it should not be listed under infant formula product.
This indicates that 1 term infant formula containing MPC/MPI is marketed in US and that no preterm formula containing
the ingredients is marketed in the US.
•International‐Infant Products: one “Pre‐term or low birth weight infant formula” is marketed in Italy ((b) (4) ; launch
date, 2010) (total 5 formulas are listed for this category).
•5 domestic and 5 international children’s products (toddler formula, beverages, dessert, yogurt, etc.) are
marketed in US and internationally.
a. According to the notification, the ingredients, MPC and MPI, are manufactured from whole milk, partially separated
milk, or skim milk using membrane filtration technologies. Are the ingredients used in the infant products (listed above)
manufactured by membrane filtration technologies? What are the sources of MPC and MPI: used in the infant products
(skim milk or whole milk)? Please discuss these.
b. The notifier stated that “MPC and MPI have a long history of safe use in a variety of consumer products, including
those marketed for children and infants (both term and pre‐term). Please discuss the results of the data that the notifier
compiled for term and preterm infant formulas containing MPC and MPI (see above).
c. Comparison of the composition of the ingredient (MPC/MPI) with the composition of standard protein and fat sources
used in the infant formula are not provided.
4

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 462 of 469

II. Comments/Questions on Responses to Questions 8‐12
A. R/Q8: In response to the question 8 (“…..Please clarify if the addition levels of 10‐40 g of the powder ingredients per
100 g powder form of infant formula is in the finished product.”), the notifier indicated that “The level of incorporation
is based on the dry mix.” and provided revised typical levels of incorporation for MPC and MPI in infant formula dry mix
(10.3‐57.9 g/100 g powder). The footnote to the table indicates that the level of incorporation in finished infant formula
powder is 10.3‐57.9 g.
B. R/Q9: The notifier did not explain its rationale for adding MPC and MPI at the proposed use level (10‐40 g/100 g
powder product). Instead they revised/increased the level. See R/Q 8 &12.
C. R/Q10: The notifier indicated that MPC/MPI are intended for use in both term and preterm infant formulas (also see
R/Q6). However, the notifier did not provide thorough discussion on the safety of the ingredients for use in term and
preterm infant formula. See R/Q6.

D. R/Q12:
1) The amount of protein required in infant formula (21CFR 107.100) is 1.8‐4.5 g/100 Cal. According to our
calculations*, the proposed maximum use level of MPI (40 g/100 g) will provide an amount of protein greater than 4.5
g/100 Cal, the maximum specified in the regulation, and the proposed minimum use level of MPI (10 g/100 g) will
provide an amount of protein slightly less than 1.8 g/100 Cal, the minimum specified in the regulation. Again, according
to our calculations*, the proposed minimum use level of MPC (MPC‐40) (10 g/100 g) will provide an amount of protein
less than 1.8 g/100 Cal, the minimum specified in the regulation. Please explain/clarify.
*The information used for the calculations, came from tables 3 and 4 (nutrient specifications for MPC [MPC‐40] and MPI,
respectively, p.4), and assuming that MPC (MPC‐40) or MPI is the only source of protein in infant formula.
2) The notifier did not explain the rationale for the proposed min and max use levels of MPC/MPI in infant
formula. Instead the notifier revised/increased the level of incorporation from 10‐40 g/100 g powder to 10.3‐57.9 g/100
g powder. The notifier indicated that ultimately it is the finished product manufacturer’s responsibility, not that of the
ingredient supplier, to ensure that all applicable limitations are met.
∙The notifier provided an equation for calculating the amount of MPI to be added to 100 g powder to meet the protein
requirements. Calculation using MPC was not discussed. Please provide calculated amount of MPC (min & max) to be
added to the100 g powder product.
∙Our calculation method does not match step for step with that of the notifier’s. However, my calculated values for MPI
per 100 g powder product are close to the notifier’s. Please provide explanation for using 6.38 and for multiplying 0.9
(instead of dividing) when calculating MPI addition level per 100 g powder formula. I assume that the level of MPI/MPC
addition (10.3‐57.9 g) is dry weight. Please confirm.
•Our calculation indicate that 57.9 g of MPI will provide approx.10 g of protein/100 Cal, much higher than the max
amount of protein required (4.5 g/100 Cal). The 57.9 g MPC‐40 will provide 4.5 g protein/100 Cal. However, 57.9 g MPC‐
40 will also provide approx. 5 g fat (milk fat)/100 Cal which is close to the max level of fat required in infant formula (3.3
‐ 6.0 fat/100 Cal). This does not leave much room for adding other oils/fats in infant formula as the source of linoleic
acid (& linolenic acid). Please discuss the notifier’s rationale for adding MPC/MPI at the amended max use level of 57.9
g/100 g powder.
d. R/Q11: Lactose Intolerance
1) Please provide lactose and galactose contents in the MPC after hydrolysis of lactose by lactase enzyme.
2) The 4th line from bottom, last paragraph (p.7): “lactose‐containing ingredients” should be milk or milk containing
ingredients.
5
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3) Please define/explain “the lactose tolerability profile of MPI or MPC”.

Please note that within our questions/comments are examples, references, and internal calculations, so please feel free
to contact me if you have any questions.
It was nice to meet you and your colleagues face to face.
Sincerely,
Moraima
Moraima J. Ramos Valle, M.S.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration
Phone: (240) 402-1248
Email: Moraima.Ramos-Valle@fda.hhs.gov

[1]

Nutritional requirements for infant formulas are stated in 21 CFR 107.100 and in section 412(i) of the FFDCA. FDA also refers to a
1998 report from the Life Sciences Research Office on the nutrient requirements for infant formulas; this report contains updated
recommendations for total fat, protein, and essential fatty acids that are not covered in FDA’s regulations (Final rule 50 FR 45108,
October 30, 1985). Information for nutritional requirements of preterm infants (exempt formulas) is discussed elsewhere (see
scientific assessment of the LSRO/ASN (American Society for Nutritional Sciences; Klein, C.J. (2002) J. Nutr. 132: 1395‐1577.)
[2]
1) O’Kennedy et al. 2009. Dairy ingredients in non‐dairy food systems. In Dairy‐derived ingredients. Food and nutraceutical uses.
(Corredig, M., Editor) CRC Press, Woodhead Publishing, Boca Raton: pp. 482‐506; 2) Singh H. Protein interactions and functionality of
milk protein products, IBID pp. 644‐674; 3) Wisconsin Center for Dairy Research and the Wisconsin Milk Marketing Board “Dairy
Proteins” http://www.cdr.wisc.edu/programs/dairyingredients/pdf/dairy_proteins.pdf; 4) Wisconsin Center for Dairy Research
“Dried Dairy Ingredients” Handbook (see footnote 4); 5) Appendix IV of GAO report (2001) http://www.gao.gov/products/GAO‐01‐
326 (accessed March 23, 2013); 6) Chandan RC. 2008. Dairy processing and quality assurance: An overview. In Dairy Processing and
Quality Assurance. (Chandan RC, ed., Kilara A, Shah NP, associate eds.) Wiley‐Blackwell, Iowa: pp. 1‐40; 7) Rollema HS and Muir DD.
2009. Casein and related products. In Dairy Powders and Concentrated Products (Tamime AY, ed.), Wiley‐Blackwell, UK: pp. 235‐254;
8) Deeth HC and Hartano J. Chemistry of milk‐Role of constituents in evaporation and drying. Ibid. pp. 1‐27.
[3]
www.innovatewithdairy.com “Milk Protein Concentrate Sell Sheet” under Featured Articles/Research
http://www.innovatewithdairy.com/SiteCollectionDocuments/Milk%20Protein%20Concentrate%20Sell%20Sheet_%20FINAL.pdf
(Accessed March 26, 2013)
[4]
Source: Smith, K. Dried Dairy Ingredients. Wisconsin Center for Dairy Research. Available at:
http://www.cdr.wisc.edu/programs/dairyingredients/pdf/dried_dairy_ingdients.pdf. Accessed May 18, 2002 by USDEC (March 23,
2013 by FDA).
[5]
Cessna, J. Milk Protein Products and Related Government Policy Issues. USDA/AMS, Feb 2004.
http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELDEV3004526; GAO Report. Imports, Domestic Production, and
Regulation of Ultra‐Filtered Milk. March 2001. GAO‐01‐326. http://www.gao.gov/products/GAO‐01‐326
[6]

Cessna, J. Milk Protein Products and Related Government Policy Issues. USDA/AMS, Feb 2004.
http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELDEV3004526; GAO Report. Imports, Domestic Production, and
Regulation of Ultra‐Filtered Milk. March 2001. GAO‐01‐326. http://www.gao.gov/products/GAO‐01‐326
6

Index to FDA Response to NRDC's FOIA Request No. 2013-8042 for all but GRN-1, 59, and 340

Page 464 of 469

From:
To:
Subject:
Date:

Mann, Richard F.
Ramos-Valle, Moraima
RE: GRN 444
Monday, January 14, 2013 8:38:49 AM

Dear Ms. Ramos Valle,
I apologize for the delay. We anticipate sending you responses to your questions this week.
Best regards,
Rick Mann
Counsel to the American Dairy Products Institute and the U.S. Dairy Export Council
Richard F. Mann
Partner
tel: +1 202.434.4229 | fax: +1 202.434.4646 | mann@khlaw.com
1001 G Street NW, Suite 500 West | Washington, DC 20001

Visit our websites at www.khlaw.com or www.packaginglaw.com for additional information.

From: Ramos-Valle, Moraima [mailto:Moraima.Ramos-Valle@fda.hhs.gov]
Sent: Wednesday, January 09, 2013 11:27 AM
To: Mann, Richard F.
Subject: RE: GRN 444

Dear Mr. Mann,
I just wanted to follow up with your email below. Could you please provide me a
timeframe on when will you be able to submit the responses? This will help me with the time
management for this review.
Thanks,
Moraima
Moraima J. Ramos Valle, M.S.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
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Food and Drug Administration
Phone: 240-402-1248
Email: Moraima.Ramos-Valle@fda.hhs.gov

From: Mann, Richard F. [mailto:Mann@khlaw.com]
Sent: Monday, December 17, 2012 5:29 PM
To: Ramos-Valle, Moraima
Subject: RE: GRN 444

Dear Ms. Ramos,
We are gathering the requested information and should have a full response back to you shortly.
In the meantime, please contact me with any additional questions.
Best regards,
Rick Mann
Counsel to the American Dairy Products Institute and the U.S. Dairy Export Council
Richard F. Mann
Partner
tel: +1 202.434.4229 | fax: +1 202.434.4646 | mann@khlaw.com
1001 G Street NW, Suite 500 West | Washington, DC 20001

Visit our websites at www.khlaw.com or www.packaginglaw.com for additional information.

From: Ramos-Valle, Moraima [mailto:Moraima.Ramos-Valle@fda.hhs.gov]
Sent: Wednesday, November 21, 2012 1:48 PM
To: Mann, Richard F.
Cc: Ramos-Valle, Moraima
Subject: GRN 444
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Dear Mr. Mann,
As we move forward with our review of GRAS Notice 444, we have identified the following
questions/clarifications:

1. Please clearly provide specifications (in addition to typical levels) for the ingredients,

2.
3.
4.
5.
6.

7.

8.

9.

including citation to validated methods of analysis for macronutrients (protein, fat,
carbohydrate), minerals, and other components.
a. Please provide a specification for lead and for Chronobacter sakazakii.
b. For the specifications for Salmonella and L.monocytogenes , include the
denominator (i.e. in 10 grams or other unit of measure).
c. FDA notes that the specification for fat is higher than we might expect even
for full fat milk powder. Please compare the specification for total fat with the
typical levels (from published data and your proposed ingredient) of fat in full
fat milk powder, clarifying where differences (attributed to the methodology
or other factor) might occur.
Please provide the source(s) organism of the lactase enzyme, and include a statement
that the enzyme is GRAS (or otherwise regulated) for its intended use.
Please describe the conditions of pasteurization or equivalent processing.
Please provide a statement that the membrane materials used in the manufacturing
process are suitable for their intended use, including citation to the relevant
regulations for indirect food additives.
Please provide a citation to the method of analysis for melamine and state which
components are measured in these analyses for melamine and related compounds.
FDA notes that the intended use includes infant formula, but there is no information
about the safety or general recognition of safety of this ingredient in infant formula
(term or preterm); such a discussion might include a comparison of the composition
of the ingredient (protein, fat, etc) with the composition of standard protein and fat
sources used in infant formula. Upper use level in formula is high; no basis is given
for the levels of use proposed.
There is mention that "no pesticides" have been detected, with mention of broad
classes of pesticides. There is no discussion of veterinary drug residues or PCBs. As
part of the discussion of this issue, include a statement that the milk source material
is produced in accordance with good agricultural practices, meets applicable state and
federal regulations, and that veterinary drug residues, and levels of PCBs and
pesticides are within compliance with all applicable regulations. Further, please
provide a discussion where the method of manufacture contributes to removal (or
alternatively, concentration) of contaminants. FDA also notes that there are tolerances
for various contaminants in milk listed in 21 CFR Part 556 (veterinary drug residues),
21 CFR 109.30 (PCBs), and 40 CFR Part 180 (pesticides). For your information,
FDA's action levels for certain contaminants are listed in FDA's Compliance Policy
Guide Section 575.100.
Table 5. Typical Levels of Incorporations for MPC and MPI (Section VII.C, p.13)
The level of incorporation for MPC and MPI listed in the table for infant formula is
10-40 g/100 g as is. Please clarify if the addition levels of 10-40 g of the powder
ingredients per 100 g powder form of infant formula is in the finished product.
Please explain, the notifier’s rationale for adding MPC and MPI at the proposed use
levels.
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10. Intended Use: The notification did not specify whether MPC and MPI are intended
for use in term infant formula or both term and preterm infant formulas. Please
specify.

11. Lactose Intolerance (Section VII.B.5): The notifier stated that “Because the ratio of

carbohydrate and protein in the concentrated milk protein (i.e., 48% / 40% =1.2 for
milk protein concentrate from skim milk, which has the highest level of carbohydrate)
is lower than that found in regular milk (i.e., 4.9%/3.%=1.5 for milk 16), the use of
concentrated milk protein would be expected to result in less lactose intolerance than
milk.”
a. This statement is misleading, lactose intolerance depends on the amount of lactose
ingested/consumed (1-2), not ratio of carbohydrate and protein in ingredients. Please
clarify.
b.
Please provide all related references.

12. The amount of protein required in infant formula (21CFR 107.100) is 1.8-4.5 g/100

Cal. According to our calculations*, the proposed maximum use level of MPI (40
g/100 g) will provide an amount of protein greater than 4.5 g/100 Cal, the maximum
specified in the regulation, and the proposed minimum use level of MPI (10 g/100 g)
will provide an amount of protein slightly less than 1.8 g/100 Cal, the minimum
specified in the regulation. Again, according to our calculations*, the proposed
minimum use level of MPC (MPC-40) (10 g/100 g) will provide an amount of protein
less than 1.8 g/100 Cal, the minimum specified in the regulation. Please
explain/clarify.
*The information use for the calculations, came from tables 3 and 4 (nutrient
specifications for MPC [MPC-40] and MPI, respectively, p.4), and assuming
that MPC (MPC-40) or MPI is the only source of protein in infant formula.

Please feel free to contact me if you have any questions.
Sincerely,
Moraima J. Ramos Valle, M.S.
Consumer Safety Officer
Division of Biotechnology and GRAS Notice Review
Food and Drug Administration
Phone: 240-402-1248
Email: Moraima.Ramos-Valle@fda.hhs.gov
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Please consider the environment before printing this email.
This message and any attachments may be confidential and/or subject to the attorney/client
privilege, IRS Circular 230 Disclosure or otherwise protected from disclosure. If you are not
a designated addressee (or an authorized agent), you have received this e-mail in error, and
any further use by you, including review, dissemination, distribution, copying, or disclosure,
is strictly prohibited. If you are not a designated addressee (or an authorized agent), we
request that you immediately notify us of this error by reply e-mail and then delete it from
your system.

Please consider the environment before printing this email.
This message and any attachments may be confidential and/or subject to the
attorney/client privilege, IRS Circular 230 Disclosure or otherwise protected from
disclosure. If you are not a designated addressee (or an authorized agent), you have
received this e-mail in error, and any further use by you, including review,
dissemination, distribution, copying, or disclosure, is strictly prohibited. If you are
not a designated addressee (or an authorized agent), we request that you
immediately notify us of this error by reply e-mail and then delete it from your
system.
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