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UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF NEW YORK

PAUL HARABEDIAN. individually on behalf ot C !i[ - ﬁw W& Vol
himself and all others similarly situated. : R

Case No.

L LA e ey

Plaintift. : [
N O S A S SR S 3

CLASS ACTION COMPLAINT
HAMMER NUTRITION. LTD..
JURY TRIAL DEMANDED

Detendants.

Plaintift. individually and on behalf of all others similarly situated. by his attorneys.
alleges the following upon information and belict, except for those allegations pertaining to
Plaintiff. which are based on personal knowledge:

NATURE OF ACTION

1. Plaintitf Paul Harabedian (“Plaintif1™) brings this action against Hammer
Nutrition. Ltd. ("Hammer” or "Defendant™) on behalf of himselt and a class consisting of all
consumers in the State of New York who purchased any of the following Hammer products at
any time during the applicable statute of limitations period up to and including the present (the
“Class Period™): R

a) Appestat capsules L8 TNy

NN

b) Perpetuem powder
- ORI 12 AN ol e
(the "Hammer products™). ' ISLAND OFFI0E

2. Hammer claims to be a leading. high-end dietary supplement manufacturer in the

United States. On Hammer's website. 1ts owner. Brian I'rank. states:



I
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“Brian Frank's uncompromising commitment to superlative customer service.
unlimited free educational resources. and providing the highest quality. a//-
natural products specifically engineered for endurance athletes has allowed him
to achieve his goal of helping sertous endurance athletes reach their highest level
of performance and health. safely and naturally. since 1987.” (emphasis added)

See. b s hamimernutrition.cont aboul experts

Notwithstanding Mr. Frank's express statements. Hammer has in the past and

'S

continues to make material misrepresentations and engage in deceptive business practices in
violation of New York law.

4. The Hammer products in question prominently display on the front of the

packaging that they are made with “natural ingredients.” See. Exhibits A & B.

5. United States regulatory organizations have clearly delineated between natural
ingredients and synthetic ingredients. They have not. however. adopted a formal definition of
the term “natural.”

6. The FDA. which is charged with regulating dietary supplements. declared in
2012: ~From a food science perspective. it is difficult to define a food product that 1s 'natural’
because the food has probably been processed and is no longer the product ot the carth. That
said. the FDA has not developed a definition for use of the term natural or its derivatives.
However. the agency has not objected to the use of the term it the food does not contain added
color. artificial flavors. or synthetic substances.” (emphasis added). See. Exhibit C. This
declaration reiterated and reaffirmed the policy that the FDA articulated in 1993. 58 Fed. Reg.

2302. 2407 (Jan. 6, 1993).

t2
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7. On January 6. 2014. the FDA issued a lctter to Judges Yvonne G. Rogers and
Jettrey S. White of the United States District Court. Northern District ot California and to Judge
Kevin McNulty of the District of New Jersey. In essence. the FDA declined the courts”
invitation to comment on whether food containing substances derived from genetically modified
seeds could be labeled “natural.”™ Notably. the FDA declared: “The agency has. however. stated
that its policy regarding the use of the term “natural” on food labeling means that “nothing
artificial or synthetic (including color additives regardless of source) has been included in. or has
been added to. a food that would not normally be expected to be in food.”™ See. Exhibit D.
8. The FDA has included dietary supplements within the definition of ~“food.™ For
instance, the FDA explained that:
The Dietary Supplement Health and Education Act (DSHEA) places
dietary supplements in a special category under the general umbrella of
"foods." not drugs. and requires that every supplement be labeled a dietary
supplement. Because dietary supplements are under the "umbrella” of
toods. FDA's Center for Food Safety and Applied Nutrition (CFSAN) is
responsible for the agency’s oversight of these products. Sce. Exhibit E.
9. The Dietary Supplement Health and Education Act provides:
Definition of Certain Foods as Dietary Supplements. Scction 201 (21
U.S.C. 321) is amended by adding at the end the following:
"(11) The term "dictary supplement” -

"(1) means a product (other than tobacco) intended to supplement the dict

that bears or contains one or more of the following dietary ingredients:

i. "(A)a vitamin:

s
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1. "(B)amincral:

i1, "(C) an herb or other botanical:

iv. "(D)an amino acid:

v. "(E)a dietary substance for use by man to supplement the diet by
increasing the total dietary intake: or

vi. "(F)a concentrate, metabolite. constituent. extract. or combination
of any ingredient described in clause (A). (B). (O). (D). or (E).
See, Dietary Supplement Health and Education Act of 1994, Public
Law 103-417.

10.  In 2013. the USDA issued a Draft Guidance Decision Tree for Classification of
Materials as Synthetic or Nonsynthetic (Natural). In accordance with this decision tree. a
substance is natural — as opposed to synthetic - if: a) it 1s manufactured. produced. or extracted
from a natural source (1.¢. naturally occurring mineral or biological matter): b) it has not
undergone a chemical change (i.e. a process whereby a substance is transformed into one or
more other distinet substances) so that it is chemically or structurally difterent than how it
naturally occurs in the source material: or ¢) the chemical change was created by a naturally
occurring biological process such as composting. fermentation. or enzymatic digestion or by
hearing or burning biological matter. See. Exhibit F.

11.  The term “synthetic™ is also detined by tederal statute as “"a substance that 1s
tormulated or manufactured by a chemical process or by a process that chemically changes a
substance extracted from naturally occurring plant. animal. or mineral sources. except that such
term shall not apply to substances created by naturally occurring biological processes.” 7 U.S.C.
§ 6502 (21).

12, Hammer's claim that its products are made with natural ingredients are false and
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misleading. During the class period. Hammer has been misrepresenting to New York consumers
that the ingredients found in its products are natural. In tact. Hammer products contain synthetic
ingredients. and ingredients that are not cven identified on its label.

13, Testing of the Ilammer products revealed. inrer alia. that they do not fit within the
USDAs "natural” classification. and the products contain ingredients that would prompt
objection by the FDDA when used in connection with the term “natural.” More specifically.
testing revealed that the Hammer products contain synthetic ingredients such as Magnesium
stearate: Zinc monomethionine: Chromium polynicotinate: and Choline bitartrate. See. Exhibit
G. Mr. Rigler’s Preliminary Expert Report.

14, Magnesium stearate is a white powder synthesized by the reaction
of sodium stearate and magnesium sulfate. Magnesium stearate is used as a lubricant for
pharmaceutical preparations and as an anti-sticking agent in medical devices. There have been
reports that this synthetic ingredient could pose hazards to one’s health. specitically suppressing
cells in the body that fight off cancer. See. Exhibit H.

15, Inaddition. Zinc monomethionine is the combination of metal zinc with amino
acid methionine. It is another synthetic compound which is synthesized in large quantitics by
numerous chemical manufacturers for agricultural feed and animal supplements. Studies
concerning this synthetic ingredient reveal that increased consumption can cause prostate cancer.
See. Exhibit L. Leitzmann MFE. Stampter MJ. Wu K. Colditz GA. Willett WC. Giovannucci EIL.
Zinc supplement use and risk of prostate cancer. J Nail Cancer [nst. 2003:95(13):1004-07.

16.  Further. Chromium polynicotinate is elemental chromium coupled to more than

N
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one molecule ot niacin. Hammer describes this compound as “ChromMate brand of trivalent
niacin bound chromium polynicotinate.”™ Chromium polynicotinate is a synthetic compound.
See. Exhibit G.

17.  Choline bitartrate is a white powder manutactured by reacting ethyvlene oxide with
trimethylamine in water or in an acid if one of the salts is required. This process can be
performed in a batch mode or in a continuous manufacturing process. The precipitated powder 1s
dried and stored. Choline bitartrate is a synthetic compound. See. Exhibit G.

18.  Besides misleading and deceiving consumers that its products are natural when in
tact its products contain synthetic ingredients, the Hammer products also contain ingredients that
are not even identitied on the labeling. For instance, Plaintift’s testing revealed that the
Appestat capsules contain caffeine. See. Exhibit G. Nowhere on its labeling does Appestat
identity cafteine as an ingredient, and cafteine is not a “natural flavor™ under 21 CFR 101.22.
Defendant’s failure to identify a potent ingredient like cafteine can create catastrophic health
consequences to an end-user who is. for example, sensitive to and/or allergic to cattfeine.

19.  Apparently. Hammer is notorious for failing to disclose ingredients in its
products. For instance. in 2008, three endurance athletes tiled suit against Hammer Nutrition.
It in the Orange County Superior Court. California. alleging that their positive drug tests were
caused by the use of Tlammer Nutrition Endurolyvte supplements contaminated with the steroid
precursor norandrostenedione. Hammer resolved that matter contfidentially prior to trial.

20.  IHammer’s actions are part ot a growing epidemic affecting consumers.

According to a recent New York Times article, the supplement industry is “riddled with

questionable practices.” Morcover, a well-known senior nutritionist {rom the Center for Science

in Public Interest stated that “the problems [with mislabeling] are widespread and that quality
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control for many companies. whether through ignorance. incompetence. or dishonesty. is
unacceptable.” Exhibit J.

21.  Given that the FDA has a broad mandate and limited resources. the dietary
supplement industry is largely unregulated. In the January 6. 2014 FDA letter (Exhibit D).
Assistant Commissioner Leslic Kux writes “at present. priority food public health and safety
matters are largely occupying the limited resources the FDA has to address food matters.”

22, Furthermore. the FDA has explained that: ~“In that FDA has limited resources to
analyze the composition of food products. including dietary supplements. it focuses these
resources first on public health emergencies and products that may have caused injury or illness.
Enforcement priorities then go to products thought to be unsate or fraudulent or in violation ol
the law.”™ See¢. Exhibit E.

23, Accordingly. dietary supplement manutacturers are held accountable for their
false advertising and deceptive practices by way of consumers filing lawsuits and availing
themselves of state statutes that have been promulgated to protect consumers.

24, In addition to Hammer misleading and deceiving consumers that its products are
natural. and sclling products with ingredients not identitied on its label. Ilammer also misleads
and deceives consumers with false claims about the safety and efficacy ot the Garcinia
Cambogia or hydroxycitric acid contained within its Appestat capsules.

25, Onits website and clsewhere. Hammer claims: ~“Appestat is a stimulant-tree
appetite control supplement that safely suppresses appetite and increases carbohydrate
metabolism, thereby helping to decrcase body fat accumulation and weight gain without the use
of potentially harmful stimulants. When yvou start off next scason already at ideal weight. vou'll

be glad you invested a tew dollars in Appestat.” See. Exhibit K.
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26.  In a promotional video featured on its website and elsewhere. Hammer claims that
~Appestat works with vour body to help gently reduce your appetite™ and “when you use
Appestat. you've got a healthier. safer approach to weight loss.”

27.  Onits website and elsewhere, Hammer claims:

HYDROXYCITRIC ACID (HCA) may just be one of Nature's most
remarkable weight loss nutrients. This active ingredient of the Gareinia
Cambogia fruit sately inhibits an enzyme called citrate lvase. which 1s used in
the conversion of carbohydrates into fat. It also gently suppresses appetite and
reduces food intake. See. Exhibit K.

28.  Contrary to Hammer's representation. hydroxyecitric acid or Garcinia Cambogia
does not work as a weight loss nutrient and has been proven to be unsate.

29.  InaJournal of the American Medical Association scholarly article entitled
“Garcinia Cambogia (hydroxyeitric acid) as a potential antiobesity agent: a randomized
controlled trial.” Steven Heymstield, M.D and others evaluated the efticacy of Garcinla
Cambogia for body weight and fat mass loss in overweight human subjects. They reported no
signiticant differences in estimated percentage of body fat mass loss between treatment groups.
and the fraction of subject weight loss as fat was not influenced by the treatment group. And.
they concluded that Garcinia Cambogia tailed to produce signiticant weight loss and fat mass
loss bevond that observed with placebo. See. Exhibit L. Abstract for Garcinia Cambogia
(hydroxycitric acid) as a potential antiobesity agent: a randomized controlled trial. Hevmstield
SB. Allison DB. Vasselli JR. Pietrobelli A. Greentfield D. Nunez C.. JAMAL 1998 Nov 11: 280
(18):1596-600.

30.  In 2009, the journal of Digestive Diseases und Sciences published Drs. Sammy

Saab’s and Michael Sim’s case report detailing the story of a 28-year old male who reported

three weeks of fatigue. dyvspnea on exertion, jaundice. and dark urine. The patient had ingested
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the recommended dosage of Hydroxycut in order to lose weight. The report concluded. “[t]here
is evidence that [| Garcinia cambogia. . .contained in Hydroxycut may be associated with severe
and even fatal hepatotoxicity.” See. Exhibit M, Michael Shim and Sammy Saab article: Severe

Hepatotoxicity Due to 1lvdroxycut: A Case Report tound in Digestive Diseases and Sciences

(2009).

31.  Detendant has made talse claims about the efficacy and safety of its product
despite the overwhelming evidence that Garcinia Cambogia or hydroxycitric acid does not work
and 15 unsafe.

32, Hammer’s conduct is unacceptable. Hammer misleads and deceives its
consumers by labeling its products and falsely advertising to the public that its products are
natural. when. in fact. they contain synthetic ingredients. Hammer misleads and deceives its
consumers by omitting ingredients from its on-product labeling and advertising. And. Hammer
misleads and deceives its consumers by falsely stating and advertising to the public that its
products arc safe and ettective.

JURISDICTION AND VENUE

)

33, lurisdiction is proper pursuant to 28 UL.S.C. 1332(d)2). Plaintift’is a citizen of
the State of New York. and Defendant is a company organized and existing under the laws of
Montana with its principal place of business in Montana. Upon information and belief. the
amount in controversy is in excess of $5.000.000. exclusive of interests and costs.
34, This Court has personal jurisdiction over the Defendant because Defendant
conducts and transacts business in the State of New York. contracts to supply goods within the
State of New York. and supplies goods within the State of New York.

35, Venue is proper because Plaintitt and many Class Members reside in the Eastern
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District of New York. Plaintiff purchased the Hammer products in this District. Hammer has. at
all relevant times. been doing business in the Eastern District of New York. and throughout the
state.

THE PARTIES

36.  Plaintiff is a citizen of the State of New York in the County of Suftolk. During
the class period. Plaintitf purchased Ilammer products at retail stores and/or online in the Eastern
District.

37.  Plaintiff purchased the Hammer products because he saw the product labeling.
product advertising. and read the packaging. which stated. inter alia. that they were made with
natural ingredients and that they were safe and effective. After purchasing the Hammer products
on or about 2012. he consumed them for several months.

38.  Plaintift was shocked and disappointed to learn of Hammer's deceptive marketing
practices. specifically that the Hammer products not only contained synthetic ingredients. but
they contained catfeine - an ingredient not identified on the label and which is a substance
Plaintiff deliberately avoided in his daily dictary regimen. Moreover. Plaintift was even more
concerned to learn of the dangers and inetfectivencss of Appestat capsules.

39.  The members of the proposed class ("Class Members™) consist of men and
women who live in New York and purchased the Hammer products.

40.  Detfendant Hammer is a corporation organized and existing under the laws of the
State of Montana. with its principal place of business at 4952 Whitefish Stage Road in Whitetish.
Montana. 59937. Hammer distributes various dietary supplements through retailers and online

throughout the country. including New York State.

10
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SUBSTANTIVE ALLEGATIONS

41.  Hammer falsely advertises and misrepresents to its consumers, including Plaintift
and Class Members. that Hammer manufactures and sells its products with natural ingredients.
This material misrepresentation induced Defendant’s consumers. including Plaintitf and Class
Members to purchase Defendant’s products.  Plaintift and Class Members relied on Defendant’s
false and misleading misrepresentations.

42, Defendant’s statements arc false and its practices are deceptive and misleading
because. inter alia. the Hammer products contain synthetic ingredients.

43, Defendant tails to include caffeine on its Appestat capsule labels and turther fails
to list this substance in its ingredients, which is a material misrepresentation. This material
misrepresentation induced Detendant’s consumers. including Plaintiff and Class Members to
purchase Appestat capsules. Plaintiff and Class Members relied on Defendant’s talse and
misleading misrepresentations.

44,  Defendant’s statements are false and its practices are deceptive and misleading
because. inrer alia. the Appestat capsules contain catteine.

45, Hammer falsely advertises and misrepresents to its consumers. including Plaintitt
and Class Members. that its Appestat capsules are sate and eftective. This material
misrepresentation induced Defendant’s consumers, including Plaintift and Class Members to
purchase Appestat capsules. Plaintift and Class Members relied on Detendant’s talse and
misleading misrepresentations.

46.  Decfendant’s statements are false and its practices are deceptive and misleading

because. inrer alia. the Appestat capsules are demonstrably not sate and effective.

11
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CLASS ALLEGATIONS

47.  Plaintiff brings this matter on behalt of himself and those similarly situated. As
detailed at length in this complaint. Hammer orchestrated deceptive marketing and labeling
practices. Hammer customers were uniformly impacted by and exposed to this misconduct.
Accordingly, this Complaint is uniquely situated tor class-wide resolution. including injunctive
reliet.

48, The class is defined as all consumers in the State of New York who purchased
any ot the below Hammer products at any time during the period within the applicable statute of
limitations:

1. Appestat (a product which Hammer claims is made with natural ingredients.
when. in fact. the product contains synthetic ingredients. Further. Appestat is
unsafe and inetfective and contains cafteine. which is not identitied in its
advertising. labeling. or within its ingredient list.).

2. Perpetuem (a product which Hammer claims is made with natural ingredients.
when. in fact. the product is manutactured with synthetic ingredients).

49, The Class is properly brought and should be maintained as a class action under
Rule 23(a). satistying the class action prerequisites of numerosity, commonality., typicality. and
adequacy because:

300 Numerosity: Class Members are so numerous that joinder ot all members is
impracticable. Plaintift believes that there are thousands of New York consumers who are Class
Members described above who have been damaged by Hammer's deceptive and misleading
practices.

S0 Common Questions of Fact and Law: The questions of law and fact common to
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the Class Members which predominate over any questions which may aftfect individual Class

Members include. but are not limited to:

a)

b)

(@]

(o]
—

D

N

Whether Hammer is responsible for the conduct alleged herein which was
uniformly directed at all consumers who purchased its products:

Whether Hammer's misconduct set forth in this complaint demonstrates
whether Hammer has engaged in unfair, fraudulent. or unlawtul business
practices with respect to the advertising, marketing. and sale of its
products.

Whether Hammer made false and/or misleading statements to the Class
and the public concerning the content. safety. and efficacy of its products.
Whether Hammer's false and misleading statements concerning its
products and its concealment of material facts regarding the content.
safety. and efticacy of its products were likely to deceive the public.
Whether Plaintift and the Class are entitled to injunctive relief: and
Whether Plaintift and the Class are entitled to money damages under the

same causes of action as the other Class Members.

2. Typicality: Plaintift is a member of the Class. Plaintift's claims are typical of the

claims ot each Class Member. in that. every member of the Class was susceptible to the same

deceptive. misleading conduct and purchased the Hammer products. Plaintitf is entitled to reliel

under the same causes of action as the other Class Members.

53, Adequacy: Plaintift is an adequate Class representative because his interests do

not conllict with the interests of the Class Members he seeks to represent: his consumer fraud

claims are common to all members of the Class and he has a strong interest in vindicating his
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rights: he has retained counsel competent and experienced in complex class action litigation and
they intend to vigorously prosecute this action. Plaintift has no interests which conthict with
those of the Class. The Class Members™ interests will be fairly and adequately protected by
Plaintitf and his counsel. Hammer has acted in a manner generally applicable to the Class,
making reliet appropriate with respect to Plaintitt and the Class Members. The prosecution of
separate actions by individual Class Members would create a risk of inconsistent and varyving
adjudications.

54 The Class is properly brought and should be maintained as a class action under
Rule 23(b) because a class action is superior.  Pursuant to Rule 23(b)(3). common issues of law
and fact predominate over any other questions attecting only individual members of the class.
The Class issues tully predominate over any individual 1ssue because no inquiry into individual
conduct is necessary. just a narrow focus on Hammer's deceptive and misleading product
marketing and labeling practices. In addition. this ¢lass is superior to other methods for fair and
ctficient adjudication of this controversy because. inter alia:

35, Superiority: A class action is superior to the other available methods for the fair
and ctficient adjudication of this controversy because:

a) The joinder of thousands of individual Class Members is impracticable.
cumbersome. unduly burdensome. and a waste of judicial and‘or litigation
resouUrees:

b) The individual claims of the Class Members may be relatively modest
compared with the expense ot litigating the claim. thereby making it
impracticable. unduly burdensome. expensive. it not totally impossible. to

Justity individual actions:
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¢)  When Defendant’s lability has been adjudicated. all Class Members’
claims can be determined by the Court and administered etticiently ina
manner far less burdensome and expensive than if it were attempted
through filing. discoveryv. and trial of all individual cases:

dy This class action will promote orderly. etticient. expeditious. and
appropriate adjudication and administration of class claims:

¢} Plaintift knows of no difticulty to be encountered in the management of
this action that would preclude its maintenance as a class action:

£y This class action will assure uniformity of decisions among Class
Members: and

The Class is readily definable and prosccution of this action as a class

0z

action will eliminate the possibility of repetitious litigation.

INJUNCTIVE CLASS RELIEF

36.  Rules 23(b)(1) and (2) contemplate a class action for purposes of seeking class-
wide injunctive relief.  Here. Hammer has engaged in conduct resulting in misleading
consumers about ingredients in its products.  Since Hammer's conduct has been uniformly
directed at all consumers in New York. and the conduct continues presently. injunctive reliet on
a class-wide basis 1s a viable and suitable solution to remedy Hammer's continuing misconduct.

37. The mjunctive class 1s properly brought and should be maintained as a class
action under Rule 23(a). satisfying the class action prerequisites of numerosity, commonality .
typicality. and adequacy because:

Q) Numerosity: Individual joinder of the injunctive class members would be

th
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wholly impracticable. Hammer products have been purchased by thousands of
persons in New York.
b) Commonality: Questions of law and fact are common to members of the
class. Hammer's misconduct was uniformly directed at all consumers. Thus.
all members of the class have a common cause against Hammer to stop its
misleading conduct through an injunction. Since the issues presented by this
injunctive class deal exclusively with Hammer’s misconduct. resolution of
these questions would be necessarily common to the entire class.  Morcover.,
there arc common questions of law and fact inherent in the resolution of an
injunctive class. including. inrer alia:
1. Resolution of the issues presented 1 the 23(b)3) class:
1. Whether members of the class will continue to sutfer harm by virtue of
[Hammer’s deceptive product marketing and labeling: and
i1, Whether. on equitable grounds. Hammer should be prevented trom
continuing 1o omit material information trom its labeling.
¢) Typicality: Plaintift’s claims are tvpical of the claims ot the injunctive
class because his claims arise tfrom the same course of conduct (i.¢.
Hammer’s deceptive and misleading product marketing. labeling. and
practices). Plaintitt is a tvpical class representative. because. like all
member of the injunctive class. he purchased Hammer products which
were sold untairly. and deceptively to consumers within the State of New

York.

16
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d) Adequacy: Plaintiff will fairly and adequately represent and protect the
interests of the injunctive class. His consumer protection claims are
common to all members of the injunctive ¢lass and he has a strong interest
in vindicating his rights. In addition. Plaintif and the class are represented
by counsel who is competent and experienced in both consumer protection
and class action litigation.

538, The injunctive class is properly brought and should be maintained as a class
action under Rule 23(b)(2) because Plaintiff seeks injunctive relict on behalt of the class
members on grounds generally applicable to the entire injunctive class. Certification under Rule
23(b)(2) is appropriate because Hammer has acted or refused to act in a manner that applies
generally to the injunctive class (1.e.. Hammer has marketed its products using the same
misleading and deceptive product labeling to all of the Class Members). Any tinal injunctive
relief or declaratory relicf would benetit the entire injunctive class as Hammer would be
prevented from continuing its misleading and deceptive product marketing practices and would

be required to honestly disclose to consumers the true ingredients in its products.

FIRST CAUSE OF ACTION
VIOLATION OF NEW YORK GBL §349
(On Behalf of Plaintiff and Al Class Members)

390 Plamtitt repeats and realleges each and every allegation contained in all the
foregoing paragraphs as it fully set forth herein.
60 New York General Business Law Section 349 (“GBI. § 3497 declares unlawtul

..|d

eceptive acts or practices in the conduct of any business. trade. or commerce or in the

furnishing of any service in this state...”
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61, GBL & 349(h) directs that "any person who has been injured by reason ot any
violation of GBI § 349) may bring an action in his own name to enjoin such
unlawful act or practice...”

62, The conduct of Defendant alleged herein constitutes recurring. “unlawful™

deceptive acts and practices in violation of GBL § 349_and as such, Plamtift and the Class
Members seek monetary damages and the entry of preliminary and permanent injunctive reliet

against Hammer. enjoining it from inaccurately describing. labeling. marketing. and promoting

its products.

63, There is no adequate remedy at law.
64.  Detendant misleadingly. inaccurately and deceptively presents its products.
65, Detendant's improper consumer-oriented conduct - including labeling and

advertising the products as “natural.” omitting catfeine from the ingredients. and misrepresenting
that its products are sate and eftective - 1s misleading in a material way in that it. inrer alia.
induced Plaintift and Class Members to purchase and pay a premium for Defendant’s products
and to consume and ingest the products.

66.  Plainuft and the Class Members have been injured inasmuch as they paid a
premium tor products that were — contrary to Defendant’s representations - not natural. not safe
and cffective. and contained cafteine. Accordingly. Plaintift and the Class Members received
less than what they bargained and‘or paid for.

67, Detendant’s advertising and product labeling induced the Plaintitt and Class
Members to buy Defendant’s products

68, Detfendant’s deceptive and misleading practices constitute a deceptive act and
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practice in the conduct of its business in violation of New York General Business Law § 349(a)
and Plaintift and the Class have been damaged thereby.

69, As a result of Defendant’s recurring. “unlawtul™ deceptive acts and practices.
Plaintift and Class Members are entitled to monetary damages. injunctive reliet. restitution and
disgorgement of all monies obtained by means of Defendant’s unlawful conduct. interest. and
attorneys” fees and costs.,

SECOND CAUSE OF ACTION

VIOLATION OF NEW YORK GBL §350
(On Behalf of Plaintiff and All Class Members)

70, Plaintift repeats and realleges cach and every allegation contained in all the
foregoing paragraphs as i fully set torth herein.

71 N.Y. Gen. Bus. Law § 330, provides. in part. as tollows:
False advertising in the conduct ot any business. trade or
commerce or in the furnishing of any service in this state is hereby
declared unlawtul.

72, N.Y. Gen. Bus. Law § 350-a(1) provides . in part. as tollows:
The term “false advertising” means advertising. including labeling.
of a commodity. or of the kind. character. terms or conditions of
any employment opportunity if such advertising is misleading in a
material respect. In determining whether any advertising is
misleading. there shall be taken into account (among other things)
not only representations made by statement. word. design. device.
sound or any combination thereof. but also the extent to which the

advertising fails to reveal facts material in the light ot such

19
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representations with respect to the commodity or employment to
which the advertising relates under the conditions proscribed in
said advertisement, or under such conditions as are customary or
usual. ..

73, Detendant’s labeling and advertisements contain untrue and materially,
misleading statements concerning Defendant’s products inasmuch as they misrepresent that the
products contain natural ingredients. and they misrepresent that the Appestat capsules are safe
and effectuve. Detendant’s labeling and advertisements also misrepresent that the Appestat
product docs not contain cafteine.

74, Plainuff and the Class Members have been injured inasmuch as they relied upon
the labeling and advertising and paid a premium for products that were — contrary to Defendant’s
representations — not natural. not sate and eftective. and contained catteine. Accordingly.
Plaintift and the Class Members received less than what they bargained and/or paid for.

75, Defendant's advertising and product labeling induced the Plaintiff and Class
NMembers to buy Detendant’s products.

76.  Defendant knew, or by exercising reasonable care should have known. that its
statements and representations as described in this Complaint were untrue and’or misleading.

77.  Detendant’s conduct constitutes multiple. separate violations of N.Y. Gen. Bus.

78 Detendant made the material misrepresentations described in this Complaint in
Detendant’s advertising and on its products™ Jabels.

79, Detfendant’s material misrepresentations were substantially uniform in content.

)
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presentation. and impact upon consumers at large. Morcover. all consumers purchasing the
products were and continue to be exposed to Detendant’s material misrepresentations.

80.  Asaresult of Detendant’s false or misleading labeling and advertising. Plaintift
and Class Members are entitled to monetary damages. injunctive reliet. restitution and
disgorgement of all monies obtained by means of Defendant’s unlawtul conduct. interest. and
attornevs” tees and costs,

THIRD CLAIM FOR RELIEF

VIOLATION OF NEW YORK GBL LLAW § 350-a(1) BY OMISSION
(On Behalf of Plaintiff and All Class Members)

81.  Plainuft repeats and realleges cach and every allegation contained n the
toregoing paragraphs as it fully set forth herein.
82, N.Y. Gen. Bus. Law § 350-a(1) expressly covers material omissions:
In determining whether any advertising is misleading. there shall
be taken into account (among other things) not only
representations made by statement. word. design. device. sound or
any combination thercof. but also the extent to which the
advertising fails to reveal facts material in the light of such
representations with respect to the commodity or employment to
which the advertising relates under the conditions proscribed in
said advertisement. or under such conditions as arc customary or
usual...
83.  Defendant’s product labeling and advertising contains misleading and/or unfair
material omissions concerning Defendant’s products. including:

a. Defendant’s omission of caffeine within its listed ingredients,
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b. Detendant’s misrepresentations 1o the public regarding the safety and efficacy of

its products, and the Detendant’s omission ot intormation about the unsate and

inettective nature of the products.

¢. Defendant’s misrepresentation to the public that its products are manufactured

and sold with natural ingredients. and Defendant’s omission of information about

the synthetic ingredients.
84.  More specifically. Detendant’s advertisements and labeling for its products omits:

a. That Detendant conducted no independent scientific tests to verify the truthfulness
of Detendant’s claims regarding its products:

b.  That Defendant advertises and labels its products as containing natural ingredients,
when. in fact. the products contain synthetic ingredients:

¢. That Defendant’s products contain the unlisted ingredient cafteine: and

d. That hvdroxveitric acid is not effective for weight loss and that adverse health
effects have been reported and demonstrated.

85, Plainutft and the Class Members have been injured inasmuch as they relied upon
the labels and advertising and paid a premium tor products that — contrary to Defendant’s labels
and advertising — contained cafteine. were svnthetic. and were not safe and cffective.

86.  Detendant knew. or in the excercise ot reasonable care should have known. that
the statements and representations made about Hammer products as described in this Complaint
omitted material tacts.

87.  Defendant’s conduct of omitting material facts in their advertising and labeling
disseminated in New York constitutes multiple, separate violations of N.Y. Gen. Bus. T.aw
$

330,
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88, Defendant’s material misrepresentations by way of omissions. as described in this
Complaint. were substantially uniform in content. presentation. and impact upon consumers at
large. Moreover. all consumers purchasing the products were and continue to be exposed to
Defendant’s material misrepresentations by way ot omissions.

89.  Defendant’s advertising and product labeling induced the Plaintit and Class
Members to buy Hammer products.

90.  Plaintift and Class Members relied on Detendant’s advertising. which was
deceptive. false and contained material omissions.

91.  Asaresult of Detendant’s false or misleading advertising and labeling. the
Plaintif? and Class Members are entitled to monetary damages. injunctive relief. restitution and
disgorgement of all monies obtained by means of Detendant’s unlawtul conduct. interest. and

attorneys” fees and costs.

FOURTH CLAIM FOR RELIEF
BREACH OF EXPRESS WARRANTY
(On Behalf of Plaintiff and All Class Members)

92, Planttf repeats and realleges cach and every allegation contained in the
foregoing paragraphs as it fully set forth herein.

93, Detendant provided the Plaintitt and Class Members an express warranty in the
form ol written and oral affirmations of fact promising and representing that its products were
made with natural ingredients and were sale and effective.

94, The above atfirmations of fact were not couched as “beliet™ or “opinion.” and
were not “generalized statements of quality not capable of proof or disproot.”

95, These aftirmations of fact became part of the basis for the bargain and were

material to the transaction for the Plaintift™s and Class Members™ transactions.

tJ
‘s



Case 2:14-cv-00459-LDW-ARL Document 1 Filed 01/22/14 Page 24 of 28 PagelD #: 24

96.  Plaintift and Class Members reasonably relied upon the Defendant’s aftirmations
of fact and justifiably acted in ignorance of the material tacts omitted or concealed when they
decided to buy Hammer products.

97.  Defendant was given opportunities to cure its default but refused to do
S0

98.  Contrary to Hammer’s affirmations of fact. Defendant breached the express
warranty because the Hammer products contain synthetic ingredients and are unsafc and
mettective.

FIFTH CLAIM FOR RELIEF

BREACH OF IMPLIED WARRANTY OF MERCHANTABILITY
(On Behalf of Plaintiff and All Class Members)

99.  Plaintitf repeats and realleges cach and every allegation contained in the
foregoing paragraphs as it fully set forth herein.

100.  Detendant is in the business of manufacturing. producing. distributing. and selling
dietary supplements.

101, Under the Uniform Commercial Code’s implied warranty ot merchantability. the
Defendant warranted to the Plaintiftf and the Class Members that the products contain natural
ingredients. are safe and effective. and do not contain cafteine.

102, Defendant breached the implied warranty of merchantability in that Hammer's
products” ingredients naturally deviate from the label and product description. and reasonable
consumers expecting a product that conforms 1o its label would not accept the Hammer products
it they Knew that they were unsafe and ineffective and that the products actually contained
catfeme and synthetic ingredients.

103, Defendant breached the implied warranty of merchantability. Hammer products
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do not list cafteine as an ingredient. and the products contain synthetic ingredients. Furthermore.
the product advertising falsely states that the products are safe and eftective. Reasonable
consumers expecting a product that contorms to its label would not accept the Hammer products
i they knew that the products were unsafe and ineffective and actually contained catleine and
syvnthetic ingredients.

104, Detendant breached the implied warranty of merchantability in that the Hammer
products do not conform to the promises or attfirmations of fact made on the products’ containers
or labels or literature. Hammer products do not list cafteine as an ingredient on their labels. and
the products contain synthetic ingredients. Furthermore. the products are unsafe and ineffective.
Any reasonable consumer in the dietary supplement industry would not accept the Hammer
products 1t they knew that the products actually contained cafteine and synthetic ingredients. and
that the products were unsate and ineffective.

105, Within a reasonable time after the Plaintitt discovered that the products contain
calteine and synthetic ingredients, Plaintift notified the Detendant ot such breach.

106, The inability of the Hammer products to meet the label description was wholly
duc to the Defendant’s fault and without Plaintiff™s fault or neglect. and was solely due to the
Detendant’s manutacture and distribution of the products to the public.

107 Asaresult of the foregoing. Plaintiff and the Class Members have been damaged
m the amount paid tor the Hammer products. together with interest thereon from the date of
purchase.

SIXTH CLAIM FOR RELIEF

BREACH OF IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSF
(On Behalf of Plaintiff and All Class Members)

108 Plaintift repeats and realleges cach and every allegation contained in the

&
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foregoing paragraphs as if fully set forth herein.

109,  Plaintitf and other Class Members bought the Hammer products with the specitic
purpose of buying dictary supplements that were safe and effective and contained natural
ingredients.

110.  Defendant knew or had reason to know that the Plaintif and the other Class
AMembers were buving Hammer products with the specitic purpose of buying dietary
supplements that contained natural ingredients and that were sate and ctfective for weight loss.

111, Plaintiff and the other Class Members intending to ingest sale and eftective
products containing natural ingredients. relied on the Detendant to select the Hammer product to
11t their specitic intended use.

112, Defendant held itselt out as having particular knowledge of the Hammer
products” ingredients. safety. and etficacy.

113, Plaintift and the other Class Members” reliance on Detendant to select Hammer
products to fit the particular purpose was reasonable given Detendant’s statements and
representations in its advertising and labels concerning the products™ ingredients. safety and
cthicacy.

114, Plamtift and the other Class Members™ reliance on Detendant to select its
products to fit the particular purpose was reasonable given Defendant’s particular knowledge of
the products it manutactures and distributes.

LTS Asaresult of the foregoing. Plaintitl and the Class Members have been damaged
i the amount paid for the Hammer products. together with interest thercon from the date of

purchase.

20
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SEVENTH CLAIM FOR RELIEF
COMMON LAW UNJUST ENRICHMENT
(On Behalf of Plaintiff and Al Class Members)

116, Plaintiff repeats and realleges cach and every allegation contained m the
foregoing paragraphs as it fully set forth herein.

117.  Plaintitf. on behalt of himself and the consumers of New York. brings a common
law claim for unjust enrichment.

118, Detendant’s conduct violated New York General Business Law 8§ 349, 350, and
330-a by manufacturing. advertising. marketing and setling its products while misrepresenting
and omitting material facts.

119, Defendant’s unlawtul conduct as described in this Complaint allowed Detendant
to knowingly realize substantial revenues from selling its products at the expense. and to the
detriment or impoverishment. of the Plaintift and Class Members. and to the Defendant’s benefit
and enrichment. Defendant has thereby violated fundamental principles of justice. equity. and
good conscience.

120.  Plaintft and Class Members conterred significant financial benetits and paid
substantial compensation to Defendant for products that were not as Defendant represented.

121 Under New York's common law principles of unjust enrichment. it is incquitable
for Detendant to retain the benetits conterred by Plaintif™s and Class Members™ overpavments.

1220 Planuff and Class Members seek disgorgement of all profits resulting from such
overpayments and establishment ot’a constructive trust from which Plaintitt and Class Members

may seek restitution.
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JURY DEMAND

Plainutt demands a trial by jury on all issues.
WHEREFORE. Plaintit. on behalt ot himselt and the Class. prays tor judgment as tollows:

(a) Declaring this action to be a proper class action and certifving Plaintift as the
representative of the Class under Rule 23 of the FRCP:

(b) Entering preliminary and permanent injunctive reliet against Hammer. directing Hammer
1o correct its practices and to comply with New York law:

(¢) Awarding monetary damages. including treble damages. pursuant to GBI 349 and GBI
NIRRIE

(d) Awarding Plainuftand Class Members their costs and expenses incurred in this action.
including reasonable allowance of fees tor Plaintift™s attorneys and experts. and
reimbursement of Plaintift™s expenses: and

(¢) Granting such other and further relief as the Court may deem just and proper.

i

—_—r
Dated: _Jg . - /4’(
THE SULTZE

LAW GROUP, P.C.

AOn P. Sultzer, Esq. (Bar [D #: 1S43546)
Joseph Lipari. Lsq. (Bar [D = JL3194)
85 Civie Center Plaza. Suite 104
PoughKeepsic. New York 12601

Tel: (845) 705-9460

Fax: (888) 749-7747

sulizer stheanlrerioe oo conn

Counsel for Plaintiff and the Class
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EXHIBIT “A”
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EXHIBIT “B”
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EXHIBIT “C”
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HomeAbout FDATransparencyF DA Basics

About FDA

What is the meaning of 'natural’ on the label of food?

From a food science perspective, it is difficult to define a food product that is 'natural' because the food
has probably been processed and is no longer the product of the earth. That said, FDA has not developed :
definition for use of the term natural or its derivatives. However, the agency has not objected ta the use ¢
the term if the food does not contain added color, artificial flavors, or synthetic substances.

» Show all related FDA Basics Questions
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Please limit your feedback to 1000 characters.

z
To prevent the submission of spam, please enter the word FOOD in the box below.

Submit
If you would like to ask a specific question, please visit our "Contact Us26" page for more
information about how to contact FDA.
Please note that any information you submit may become public or subject to release under the Freedom ol
Information Act (FOIA). For more information, read about our privacy policies27 and the FOIAZ8,
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DEPARTMENT OF HEALTH & HUMAN SERVICES

GERVICEe.
I\ 'S

Food and Drug Admimrs;trartircr)rh
g, 10903 New Hampshire Avenue
40 Silver Spring, MD 20993-0002

Janary 6, 2014 FH LEE

JAN 0 7 2014
The Honorable Yvonne Gonzalez Rogers HfCHARD W
United States District Court NORTHER N 8. DISTRICT COUAT
Notthern District of California DSTICT OF CAL RGN

1301 Clay St., Suite 4008
Oakland, CA 94612-5212

The Honorable Jefficy S. White
United States District Court

Northern District of California

450 Golden Gate Avenue, Box 36060
San Francisco, CA 94102-3489

The Honorable Kevin McNulty

United States District Court

District of New Jersey

Frank R. Lautenberg U.S. Post Office and Courthouse
2 Federal Square

Newark, NJ 07101-0999

Re:  Referrals to the United States Food and Drug Administration in
Cox v. Gruma Corp., No. 4:12-cv-6502-YGR (N.D. Cal.),
Barnes v. Campbell Soup Co., No. 3:12-cv-05185-JSW (N.. Cal.), and
In Re General Mills, Inc. Kix Cereal Litigation, No. 2:12-cv-00249-KM-MCA
(DNLI)

Dear Judges Gonzalez Rogers, White, and McNulty:

This letter responds to your Orders issued on July L1, July 25, and November 1, 2013,
respectively, in the above-referenced cases, which referred the question of whether food products
containing ingredients produced using bioengincered ingredients may be labeled “Natural” or
“All Natural” or “100% Natural” to the Food and Drug Administration (“FDA” or “agency”) for
an administrative determination under 21 C.F.R. § 10.25(c). In those cases, the plaintiffs allege
that the “Natural,” “All Natural,” and/or “100% Natural” labeling on the Defendants’ products
are misleading becausc the products contain corn grown from bioengincered, genctically
modified sceds. The Cox and Barnes cases were stayed [or six months with the potential for a
further extension; the Kix Cereal Litigation was administratively terminated pending FDA’s
response to the referrals.
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DA has nof promulgated a formal definition of the term “natural” with respect to foods. The
agency has, however, stated that its policy regarding the use of the term “natural” on food
labeling means that “nothing artificial or synthetic (including all color additives regardless of
source) has been included in, or has been added to, a food that would not normally be expected
to be in the food.” See 58 Fed. Reg. 2302, 2407 (1993).

IFEDA were inclined to revoke, amend, or add to this policy, we would likely embark on a
public process, such as issuing a regulation or formal guidance, in order to determine whether to
make such a chauge; we would not do so in the context of litigation belween private partics.
Issuance of a regulation or guidance document allows an agency (o obtain data, information, and
views from all stakeholders wishing to engage on anissuc. Here, given the complexitics of the
current request, including the competing concernis among and between stakcholders (c.g., various
consumer organizations, diverse industry seginents), it would be prudent and consistent with
FDA’s commitment (o the principles of openness and transparency to engage the public on this
issuce.

We notce that defining the term “natural” on food labeling necessarily involves interests of
Federal agencies other than FDA, including the United States Departinent of Agriculture
(“USDA™), as well as competing views on the part of stakeholders. FDA has discussed the
complexitics of such a definition with USDA and both agencies have been considering the issue.
Any definition of “natural” on food labeling has implications well beyond the natrow scope of
genctically engineered food ingredients about which the Court’s referral pertains. For example,
if the agencics were to define the term, they would likely need to consider among other things:
relevant science; consumer preferences, pereeptions, and beliefs; the vast array of modern food
production technologies in addition to genctic engineering (c.g., usc of different types of
fertilizer, growth promotion drugs, animal husbandry methods); the myriad food processing
methods (c.g., nanotechnology, thermal technologics, pasteurization, irradiation); and any
strictures tlowing from the First Amendment. Thus, even if we were to embark on a public
pracess to define “natural” in the context of food labeling, there is no assurance that we would
revoke, amend, or add to the current policy, or develop any definition at all, '

At present, priority food public health and safely matters are largely occupying the limited
resources that FIDA has to address toods matters. These matters include developing food safety
regulations that implement the FDA Food Safety Modernization Act of 2011, many ot which
have statutory and/or court-ordered deadlines; issuing nutrition labeling regulations, including
regulations that implement the Patient Protection and Aftordable Care Act of 20105 other actions
with direct public health impact (such as addressing the legal status of partially hydrogenated
oils); and numerous other matters, such as responding to outbreaks of food-borne illness and
overseeing the safety of imported foods. Because, especially in the foods arena, FDA operates in
a world of limited resources, we neeessarily must prioritize which issues to address.

"FDA was notified by letter dated December S, 2013, that the Grocery Manufacturers Association (“GMA”) intends
to file a citizen petition early in 2014 asking FIDA to “issue a regulation authorizing foods conlaining ingredicnts
derived from biotechinology to be labeled *natural.’” For all of the reasons set forth previously, we belicve that, if
the ageney were to decide to examine this policy question, the public would be better served if the agency used its
administrative processes, rather than providing a response in the context of private litigation on the issuc.

2
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Bascd on the foregoing considerations, we respectfully decline to make a deterimination at this
time regarding whether and under what circumstances food products containing ingredicnts
produced using genetically engineered ingredients may or may not be labeled “natural.”

Sincercly,

Assistant Commissioner for Policy

ce: The Honorable Madetine Cox Atlco
United States District Court for the District of New Jerscy
Martin Luther King Building & U.S. Courthouse
S0 Walnut Street Room 4015
Newark, NJ 07101

Benjamin M. Lopatin, Esq. (Counsel for Plaintiffs Cox and Barnes)
The Law Offices of Howard W. Rubinstein, P.A.

One Embarcadero, Suite 500

San Francisco, CA 94111

Bruce Danicl Greenberg, Esq. (Counsel for Plaintifts in /n Re General Mills, Inc. Kix
Cereal Litigation)

Lite DePalma Greenberg, L1LC

Two Gateway Centler, 12th Floor

Newark, NJ 07102

Gregory Huffinan, Esq. (Counscl for Griana Corp.)
Thompson & Knight LLP

One Arts Plaza

1722 Routh Street, Suite 1500

Dallas, TX 75201

William L. Stern, Esq. (Counsel for Campbell Soup Co.)
Lisa Ann Wongchenko, Esq.

Morrison & Foerster LLP

425 Market Strect

San Francisco, CA 94105

David C. Kistler, Bsq. (Counsel for General Mills, Inc.)
Rachel Jane Gallagher, Esq.

Stephen M. Orlofsky, Esq.

Blank Rome, LI.P

301 Carncgie Center, 3rd Floor

Princeton, NJ 08540
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o Dhnics FDA routmely anabyae e content of dictary supplenxnts?

o Iyt kgalto nuukera dictary supphnent product as 3 eeatniif of Ciug 11 & 2 digase o condition?

o Wag valdates clims and win kaeds ot chiin u bz nade op drtny suppliment bibelk!

o Wy Josae suppreneats have wordog (o dachioner) Uy s statement Jas wot beeneysharted by the FDA L The produgt = oot atended o duiprong, reat_cure, o

iy dievase™
wohvatneens o drelngy s

[HIEAN
o Flow g

venwits resulated?
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o Howdn b my bealh cine provider, or poy infmed sdividual tepoit g prablem o iless cavsed by o dietary suophement 1o FIIA?

Whatis a dietary supplement?

Congress detmed the team "dictary supplement” in the Dictary Suppheent Healh and Fducation Act (DSHEA) 0 1994, A dictary supplenent is 2 product tken by mouth that
cantains a “dietary ingredicot” intended to suppleiment the diet. The "diclary ingredieats™ in these products mey mchide: vitamins, mkerabs, herbs or other botaicals, amino acids, aixd
substances such as cignws, organ tissues, ghuxtubirs, and metabolites. Diclary supplements can ako be extracts or concentrates, and nay be fowkd in nuny fonms such as tabks,
capsukes, soflgeb, gekaps, quids, or powders. They can abo be i other fans, such as a bar, bt fihey are, mformution on the Libel must nal represent the praduct as a
conventional fond or 4 sok flem ofa mealor diet. Whatever their form nay be, DSHEA phices dielary supplenents in a special category under the general umbrelb of foods,” nat
Jrugs, and requires Hat every supplement he hibeked a dietary supplement.

\What §s 2 "new dictary ingredient" in a dictary supplement?

The Dictury Supplement Health and Education Act (DSHEA)Y of 1994 detined both of the lems "dictary ingredient” and “new dictary ngredient” as conponents of dictary
supplenents. In order Tor an myredient of'a dictary supplenent 1o be a "divtary ingredient,” it st be one or any combination of'the folknwing subslances:

¢ g vitimin,

s amzeral,

o unberb or other botanial,

an amino acid,

¢ adiclary substaee for use by nuin to supphment the dict by mereasmg the tolal dictary mlake (¢, enoames or thsuces fomorgans or ghinds), or
* aconcentrate, meliholite, canstituent or exiract

A ew dietary mgredion” s are that nxets the above definition for o "dictary sgrediont” and was not soki inthe ULS. i a dictary supphoment before Ovtober 15, 1994,
back totop
Should 1 chieck with my doctar or healthcare provider before using a supplement?

Sec Tms For The Savvy Suppkeoareal User; Mak e Dntoroaed Degisions Akl Evahating lnfoimation.

What is FDA's vale in regulating dietary supplements versus the nanufacturer's responsibility for nurketing them?
R i ¥ supy I ¥ E

In October 1994, e Dictary Supplement Heahh and Education Act (DSHIEA) was sigred mto biw by President Claton, Before this tinwe, dictary suppkiments were subject t e
sanwe regulitory requirenwents a3 were other toods. This new hw, whch amended (he Federal Food, Drug, and Cosmetic Act, ¢reated a sew regulatory franxework for e satety and
Libekng of dictary supphenviis. Under DSHEA, a finn is responsibke for determining that the diclary supphmeats it onnufiactwres or distoibuies ave sale and that any represeatations or
chines nude abot them are substantiated by adequate evilence to show that they are not fake or miskading. This ieans that dictary supplenents do pat need approval fom FDA
betore they are marketed. Exeept in e case of a new dictary ingredicnt, where pre-mxrket review for safety data and otlier infornuition & required by biw, a timn does not have to
provide 'DA with the cvdetee 1t relies on to substantate safety or efiectivencss betore or atter 1t nxwkets its praducts. Ako, manuficturers need to regbter thenrebves puwsuant ta the
Bioterodsm Act with I'DA before producing or sellng supplenwnts. In June, 2007, FDA publisted comprelensive regubitions tor Curent Good Manuwfacturmg Practiees for Lnose
who nueuticture, package or lokd dietary supplincat pradocts. These regubitions focus on prictices Ut ensure the klentity, purnity, guality, strength and conyposition of dictary

supplemeils.

Lack o top

When must @ manofactarer or distiibutor notify FDDA about a dietary supplement it intends (o nurket In ¢he U.S.?

The Dictary Suppreownt Thealih add Education Act (DSHEAY requires that a nnutacturer or disteibudos notify FDA it lends to narket a dictary supplenent inthe ULS, (ha
contains o mew dielary ngredient.' “the nunuficturer (and distnbutor) nst damonstrate to FDA why e ingredient s reasonably expected (o be safe for use in a dictary supplkenwat,
unkess i fus been recagnized is a food substance and & present m the ©od supply. There & 1o authortative st of dictary igredients that were marketed before October 15, 1994
Therefore, nanuacturers and distrbutors are responsibk for detemmmmg if a dictury mgredent s "wew”, and 't s not, for docunwiting that the dictary supplinents its selis,
contaming the dictary ingredient, were nutketed betire October 15, 1994, Far nmore detailed informtion: see genw dictiny gredictits,

What information maos¢ the manufiactwer disclose on the label of a dietary supplement?

FDA regubitions require that centam mforoation appear on dictary supploneal kibel. Infornation tat nust be on a dietary supplement tibel inchides: a descriptive nane of the
product stating that it i a “Sepplkenent;” the e and plice of business of the nanuficturer, packer, or distibutor; a complete st ot ingredients: ard the net canteuts ot the
product.In addition, cach dictary supplement (except for some simall volunxe products or those produced by clighke sl businesses) nnest hive natrition bbeling i e formol’
A" Suppkenent Facts'” paned This Libel nrist ddentify each dietary meredient contamed i the product.

Dk o top

Must all ingredients he declared an the label of a dictary supplemient?

Yo, mgredicnts 1ot Lsted on the "Supplemient Faets® panel nust be fisted i the “other mgredient™ statement beneath the panel 'The ypes ot mgredients Isted there could mchsde the
sowrce of dictary mgredients, it ot identified i the "Supplement Facts” panel (e.g., rose s as the source of vitanim C), other food mgredients {e.p., water and supir), and teclnzal
additives or processmg akls {e.g., gebitin, starch, colors, stabilizers, preservatives, and thivors). For nmare detaib, see: Federal Register Faul Ruk - 62 FR 49826 Scpember 23,
1997.

Ave dictmy supplement scaving shzes standardized or are there restrictions on the amount of a nutiient that can be in one serving?

Otleer than the nanutichure s resporsibifity to ensure satety, tere are po nukes that limit a serving size or the anmount of a nutvkend m any torm ot dictary supplements. This deetson i

made by e panafactarer and does not requite FDA review or approval

Dok fotop

Where can | getinformation about a specific dictary supplement?
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Manufacturers and distrbutors do ot need FDA approval to sell the’r dictary suppleaents, This means that FDA does not keep a tist of numitacturers, distrbutis or the dietary
stpphment products they sell 15 you want noze detaik:d mformation than the bibel tells you about a specific product, you naty contact e nanufacturer ot that brand direcily. The
nane and address of e manuficturer or distributar can be found on the bibel afthe dietary spphement

What are some tips an searching the web for nformuation on dietary supplenients?

See Tms For [T Sovvy Supplenwist User: Makmg Infonned Decisions And Evaluating Inforsition.

Who lias the responsibility for cnsuring that a dictry supplement is safe?

By kv (DSHEA), the nanuficturer & respansblke far exswring (hat s dietary supplement products are safe before they are irketed. Un'ke drug products that nust be proven sale
and effeetive tor their intended wse before marketmg, there are o proviions m the hw for FDA to "approve” dictary supplements or satety or elteelivaess belore they reach the
consuner. Under DSHEA, once the product s neuketed, FDA has the tesponsibility for showing that a distuy supplkenent s "unsafe,” before it can take action to restrict the
produet's use or removal fiom the nxirketplice. However, nanufacturers and distnbutors of dietary supphicats st record, investigate aid forward to FDA auy reports they
receive of senous adverse events assactited with the wse o ther praducts that are reported to themdireetly. FDA B abk to evahuate these reports and any other adverse evert
nfomuton reporied directly ta us by heallxare providers or consunxrs to identify early skmaks that a producl nay present safety risks to consumers. You can fid more informtion
on reporting adverse events associtted with the use of dictary supplements at Dictary Sunpkcols - Advarse Event Repoiting

back o tap

Do nanufacturers or distiibutars of dietary supplements have to tell DA or consuniers what evidence they have about their product’s safety or what evidence they

have to back up the claims they are making for thew?

No, except for nukes deserbed above Unt govem "tew ditary ingredients,” there B no provision under any tiw or reggabition tiat FDA enforces that requires a fimito disehse o
FDA or consumers te mformmtion they have about the safety ar purported benefits of their dictary supplemeat products. Likewtse, there s no prohibion agamst them naking this
infarmution availibk either to FDA or to their custormers. It is up 1o cach finu to st its own palicy on disclosure of such information. For more mformmtion, sce ¢hiin thal can by

nude tor dictary suppkinxals

How can consumers infonn thenmseives about safety and ather issues related to dictary supplements?

It & mpartant to he well mfmmed ahout pradicts before purchasing them Beease 1t i often ditieuh to know wlut mfomsition is relubke aid what & questionubie, consumers nay
first want to contcthe manufacturer about B product they itend to purcliise {see previms questiont "Where can | get mimation about a specific detary supplment?”). In
addition, to help cansumers m their search to be better miormed, FDA s providing the followiig sites: Zips Flor The Sovan Supplement User; Makivg Infouned Decivions And
Ewatuatme Informuation (nchades mfommtion on how lo evahuate research fmdmgs and health mnubion on-lse) and Chine That Can Be Made tor Comeniivng! Foods and Dictary

Syppleneats, (provides mfbomtion on what types of chins canbe made for dictary suppleents).

back oty
What Is TDA's oversight responsibility for dletary supplements?

Because dictary supphiments are under the "umbretir” of foods, FDA's Center for Food Safety and Applied Nutrition (CFSAN) is responsibke for the agency's oversight of tiese
products. FDA' efforts to nonftor the narkelphice for potentisl iflegal producis (Ual i, praducts that nny be wisafe or noke false or mskadng clams) inchude obtanmg
mtometion from mspections of dictary suppkient nunuticlvrers and distrbutors, the Intemet, conswer and trade conplhints, accasionat biboratory anabyses ot selected prodwcts,
and adverse events associited with the use of supplenents that are reported to Ux apeixy.

Does FDA routinely analyze the content of dietary supptements?

Tn tiat FDA lus (anfted resources to amalyze e conmposition of tood products, kxchsdig dictary supplements, #t focuses these resorrees tirst on public heakth energencies and
products that nuy hive cawsed Bijury or lhwss, Enlorcement prionities then go o prodicts thought to be wsale or Gaudulent o i viohition of the biw, The tennining ficwds are used
tor routine nontorng of products puled from store shehes or colketed durmg nspections of nanukicturing s, The agercy daes not anmalyze dictary suppkments hetore they are
sokd to comnmens. The nanufachrer & resparsibke for ensurng that the “Supplement Facts" bibeland igredient st are accurate, that the dictary mgredients are safe, and Uat the
content natehes the amowt declired on the abel. FDA does vot have resowrces to arlyze dictary supplements seut to the agency by consumers who want to know their content.
Instead, constniers nay contact the nanuficiurer or a commercial biboratory for an analysis of the content.

bagk Intap

Is it legal to market a dietary supplement pmduct as a teatinenl or cure for a specific disease or condition?

No, a product sold as o dictary supphancut sl promoted on its libelor in bibeting® as a treatment, prevention or cure for a specific disease or condition woukd be considered an
wapproved--and thus begak-drug, To numtam the product’s slatus as a dictary supplement, the abeland kibelmg nust be consistent with the provisions i the Dictary Supplement
Health and Fducation Act {DSHEA) of 1994, * Labelmg refers to the bibelas well as accompanying paterial that &5 used by a nunufacturer to pronote and narket a specific product.

Who validates ¢laims and what kinds of claims can he nuade on dietary supplement labels?

EDA receives muny cansunxe ikuiries about the validity of chitas tor dictary supplements, mchiding product kibek, advertsenents, media, amd printed nxiterinks. The responsibitty
for eusuring the valdity of these el rests with the nunutacturer, FDA, and, in the case ofadvertsing, with the Federal Trade Conamission. By bw, manutacturers nuy nuke three
types of chims for their dictary supplement products: beabh clans, structure/Ruxtion chins, and nutrent content chims. Sone of these chins desenbe: the Ink between a food
subsfance and disease ar a heahth-related condition; the internded benetits ol wsing the prodict; or the amoimt of a nutrient or dielary substuxee ina product. Dilkerent requirements

Dy

generally apply to cach type of ching and are des i ore_delail

buek to op

Why do smue supplements have wording (a discladmer) that says: "This statement has not been evaluated by the DAL Thls praduct is sot intended to diagnose,

freat, cure, or prevent any disease'?

This statement or "disehiimer™ i required by hw (DSHEAY when a nunuficturer nakes a structure/Rinction chimon a dictary suppkment bibel I general, these climys desenbe the
roke ofaatient or dictary imgredicnt mtended to allect tie structure or function of the body. The nunuficturer is responsbke for enstring the accuracy and truthiniess of these
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chims; they ate not approved by FDA. For (s reason, fhe liw says that ifa dietary supplement Libel inchudes such a chim, st state i a “dischimer™ that FDA has not evahuted
this clamu The discbimer must abo state tat tis product is not inteuded (o "dizgiose, treat, cure or prevent any disease," becawse only a day can kgally nake such a chin

How are adventisements for dietaiy supplenients reguiated?

‘Ihe Federal Trade Commission (FTC) regulites advertiving, mchiding infornerciabs, tor dictary suppkeiments and roost other products seki to consumers, FDA works clsely with
FTC mthis arca, but FTC's work is directed by different biws. For nore ifornntion on F1C, go to the FEC web site 2. Advertising and promotional naterial received in the mail are

abo iegubited under diffzrent hiws ad are subject to regulation by the LS. Postal Inspection Seiviee.
Liack to fap
How do 1, my heatth cave provider, or any Informed hidividual report a problemor iliness caused by a dictary supplenment to FDAY

{fyou think you have suftered a senous hannful effect or iliness from a dictary suppkenseny, the first thosg you should do & comtaet or see your heakheare provider imnwdutely. Then,
youor your health care provider canreport this by subimtting a report through the Sutely Reparting Poutal: 1 you do not luve access to the mtenict, you may submit a report by
callng FIDA's MedWateh hotlme at 1-800-FDA- 1088,

FDA woukd ke to kow whena dictary supplenieat causes a probkemeven if you are ursure the product cansed the probke or even if you do not visit a doctor or elnic. Anyone
nay report i senous adverse event or Bess thought to be relited to a dictary suppkenent directly to FDA by accessing the SRP mentiored above.

Consumers are ako civouraged W repont mstanees of product probkns wing the Sally Reporting Porat. Examples of product problens are foreign objects in the packagmg or
other apparent guality defeets

[ addition to conmuatcating with FDA on-like or by phone, you oy we Ure postage-paid MedWateh form avatibke fom the FDA Web site.

NOTE: The lentity of the reporter and/or patient s kept contidential For a gencral conplamt or concern about fhod praducts, nchiding dictary supplkements, you nsy contact the
comstmer comphiint coerdimator al the local FDA District Othee nearest you. See the folowing Web address tor the ek phone number: Conswnmer Conplint Coordiators| 5.

back to top
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EXHIBIT “F”
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usoa United States Department of Agriculture 1400 Independence Avenue SW.

Agricultural Marketing Service Room 2646-South Building
W National Organic Program Washington, DC 20250

NOP 5033-1
Eftective Date: TBD
Page | of 3

Draft Guidance
Decision Tree for Classification of Materials
as Synthetic or Nonsynthetic

Underlined terms defined on page 2

Start with a substance

No 1. Is the substance manufactured,

produced, or extracted from a natural
source?

Yes

2. Has the substance undergone a
chemical change so that itis chemically No
or structurally different than how it
naturally occurs in the source material?

Yes

A

3. Is the chemical change created by a
naturally occurring biological process,
such as composting, fermentation, or
enzymatic digestion; or by healing or
burning biological matter?

Synthstic

Nonsynthetic
(Natural)

File Name: NOP 5033-1 Decision Tree for Classification Syn/NS 03 26 13 Authorized Distribution: Public
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USDA United States Department of Agriculture 1400 Independence Avenue SW, NOP 5033-1
Agncultural Marketing Service Room 2646-South Building Eftective Date: TBD
W National Organic Program Washington, DC 20250 Page 2 of 3

Detinitions (bolded terms in 7 CKR 205.2)

Agricultural inputs. All substances or materials used in the production or handling of organic
agricultinal products.

Agricultural product. Any agricultural commodity or product, whether raw or processed, including
any commodity or product derived from livestock, that is marketed i the United States for human or
livestock consumption.

Allowed synthetic. A substance that is included on the National List of synthetic substances allowed
for usc in organic production or handling.

Chemical change. A process (1.c. chemical reaction) whereby a substance is transformed into onc or
more other distinet substances.

Fxtract, To separate, withdraw, or obtain one or more constitucnts of an organism, substance, or
mixture by use of solvents {dissolution), acid-base extraction, or mechanical or physical methods.

Formulate. To combine different materials according to a recipe or formula.
Generic. The common and familiar non-proprietary name.

Manufacture. To mmake a substance from raw materials,

Natural source. Naturally occurring mineral or biological matter.

Naturally occurring biological process. A pracess that occurs due to the action of biological
organisims or subcomponents of biological organisms, such as enzymes. Examples of naturally
oceurring biological processes include, but are not limited to, fermentation, composting, manure
production, enzymatic processes, and anaerobic digestion.

Nonagricultural substance. A substance that is not a product of agriculture, such as a mincral or a
bacterial culture, that is used as an ingredient in an agricultural product. For the purposcs of'this pait,
a nonagricultural mgredient also includes any substance, such as gums, citric acid, or pecetin, that is
extracted from, isolated tfrom, or a fraction of an agricultural product so that the identity of the
agricultural product is unrecognizable in the extract, isolate, or fraction,

Nonsynthetic (natural), A substance that is derived from mineral, plant, or animal matter and does
not undergo a synthetic process as defined in section 6502(21) of the Act (7 U.S.C. 6502(21)). For
the pwrposes of this part, nonsynthetic is used as a synonym for natural as the term is used in the Act.

Substance. A generic type of matcerial, such as an element, molecular species, or chemical
compound, that possesses a distinet identity (e.g. having a separate Chemical Abstracts Scrvice

File Name: NOP S033-1 Decision Tree for Classification Syn/NS 03 26 13 Authorized Distraibution: Public
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USDA United States Departiment of Agriculture 1400 Independence Avenue SW, NOP 5033-1
Agricultural Marketing Service Room 2646-South Building Eftective Date: TBD
W National Organic Program Washington, DC 20250 Page 3 of 3

(CAS) number, Codex International Numbering System (INS) number, or FDA or other agency
standard of identity).

Synthetic. A substance that is formulated or manufactured by a chemical process or by a process
that chemically changes a substance extracted from naturally occurring plant, animal, or mineral
sources, cxcept that such term shall not apply to substances created by naturally occurring biological
processes.

Table 1. Classification examples of inputs:

Substance Classification | Explanation

Ash (burned wood) Nonsynthetic | Substance is created by burming biological matter.
Calcium carbonate Nonsynthetic Substance is produced from a natural source {mined
(limestong) mineral) and does not undergo chemical change.
Calcium oxide Synthetic Substance is produced from a natural source {mined
(quicklime) mineral), but undergoes chemical change caused by
heating the mineral.

Citric acid Nonsynthetic Substance is created trom a naturally occurring

biological process (mictobial ferinentation of
carbohydrate substanccs).

Enzymes, without Nonsynthetic | Substance is extracted from a natural source and is

synthetic additional not formulated with synthetic ingredients

ingredients - N

Gibberellic acid Nonsynthetic | Substance is extracted from a natural source without
further chemical change

Liquid fish products -- | Synthetic Substance is derived from a natural source, but is

pH adjusted with treated with synthetic acids for pH adjustiment.

phosphoric acid o o

Molasses Nonsynthetic | Substance 1s derived from a natural source and

chemical change is due to heating or naturally
occurring biological processes.

| Newspaper Synthetic | Substance is manufactured via a chemical process.
Raw manurc Nonsynthetic Substance is from a natural source and used without

- | further processing,

| Rosemary oil 7 Nonsynthetic | Substance is extracted from a natural source.

File Name: NOP 5033-1 Decision Tree for Classification Syn/NS 03 26 13 Authorized Distribution: Public
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PRELIMINARY REPORT

HAMMER PRODUCTS

STUDY OF APPSTAT AND PERPETUEM NON-NATURAL INGREDIENTS

FOR: The Sultzer Law Group,
77 Water Street,

New York, NY

BY: MW, Rigler, Ph.D.

MAS, LLC, Suwanee, GA

July 24, 2013
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INTRODUCTION

This report describes ingredients, natural and synthesized (non-natural), pertaining to certain nutritional
supplements manufactured by Hammer Nutrition, LTO.

NATURAL VS SYNTHESIZED INGREDIENTS

“Natural” ingredients can be described as having ingredients that are from nature. Natural products do
not contain any artificial colors, flavors or synthetic substances. In the biological world naturat is
anything "organic in nature", i.e., any substance that is produced by a plant, animal, bacteria or fungi.
This encompasses the entire spectrum of biologically synthesized proteins, carbohydrates, enzymes,
amino acids, genetic materials, and lipid (fats) and membrane components. inorganic or "naturally
occurring” ingredients would consist of mineral salts derived from naturally occurring geological sources
such as calcium chlaride, iron chioride, iron sulfate, calcium sulfate, calcium carbonate, potassium
chloride, sodium chloride, etc. Many more examples of inorganic natural ingredients exist.

“Synthesized” ingredients or non-natural ingredients include any compound that is produced by man
using synthesis chemical processes. A synthesis reaction to create a non-natural ingredient occurs
through a combination of ingredients or chemicals in order to produce another type of chemical or
compound. Though many compounds exist in nature without any prior synthesis by man, synthesized
non-natural compounds can be manufactured and produced in large quantities by man directly from
basic chemical building blocks using known industrial chemical processes during synthesis process

manufacturing.

HAMMAR PRODUCTS INGREDIENTS ANALYSIS

| have assessed the components of certain Hammer nutritional supplement products to determine the
compositional makeup according to the manufacturer’s labeling for the presence or absence of
synthesized vs “natural” ingredients. The following products were reviewed:

e Appestat capsules, described by the manufacturer to “Suppress appetite without stimulants.....
helps increase fat metabolism.....can reduce potential for carbohydrate-to-fat conversion.”

e Endurolytes Fizz Unflavored tablets, described by the manufacturer as a “superior, full-spectrum
clectrolyte support and effective cramp preventer.”

s Hammer 8ar Cashew Coconut, a food bar described to possess “natural all organic ingredients

and a truly healthy energy bar.”

e Hammer Gel Chocolate liquid formula described by the manufacturer that is a “rock solid energy
drink” with “complex carbohydrates, natural ingredients, and real fruit.”

MAS, LLC, 3945 Lakefield Court, Suwanee, GA
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s Perpetuem Orange powder, described by the manufacturer as “unique formula — complex
carbohydrates, GMO-free soy protein, healthy fats, and key auxiliary nutrients such as sodium

phosphate.”

e Race Caps Supreme capsules, and “essential supplement” to “enhance energy, endurance and

recovery..reduce muscle fatigue....increase work load capacity.”

¢ Recoverite powder, a glutamine fortified recover drink to “minimize post exercise soreness...
rebuild muscle tissue and restore glycogen it supplies carbohydrates and protein in an ideal 3:1
ratio for superior glycogen synthesis and muscle tissue rebuilding.”

s  Whey Vanilla powder described as a whey protein isolate “to maintain, repair, and grow lean
muscle mass.” Hammer Whey, is “ideal for supporting your immune system, and enhancing

recovery between workouts and races.”

REVIEW OF TWO HAMMER PRODUCTS FOR NON-NATURAL INGREDIENTS

After a review of the ingredients of all Hammer products named above, Appstat and Perpetuern were
selected for a closer examination of the ingredients. | have determined that there are at least two or
more components in each of the products that are not “natural” but are manufactured compounds.
Additional compounds in the product may also not be "natural” based upon whether or not the
compound was produced from one or more chemical components under process manufacturing
conditions but certain ingredients in Appstat and Perpetuem as described below arc known to be
synthesized in large quantities using industrial chemical processes.

APPESTAT

Appestat is a dry capsule formulation described by the manufacturer to “Suppress appetite without
stimulants..... helps increase fat metabolism...and....can reduce potential for carbohydrate-to-fat
conversion.” The regular recommended amount is 2 — 4 capsules per day for 3 weeks at a time. At least
3 of the ingredients in Appstat are not naturally occurring, they are: magnesium stearate, zinc

monomethionine and chromium polynicotinate,

s Magnesium stearate is also called magnesium octadecanoate or magnesium salt. It is a white
powder synthesized by the reaction of sodium stearate and magnesium sulfate. One of the
ingredients for the manufacture of the sodium stearate component is cither animal fat or
vegetable fat. Magnesium stearate is used as a lubricant for pharmaceutical preparations and
medical devices and as an anti-sticking agent. It is a man-made compound synthesized in large
quantities by numerous chemical manufacturers for industrial uses and a variety of applications.

e Zinc monomethionine is the combination of the metal zinc with the amino acid methionine.
Zinc monomethionine is produced by combining zinc oxide powder with DL-methionine powder
in hydrochloric acid {25% w/w}. Zinc monomethionine is precipitated out of solution with
sodium hydroxide at neutral pH and the precipitated powder is dried and stored. Zinc

MAS, LLC, 3945 Lokefield Court, Suwanee, GA
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monomethionine is a man-made compound synthesized in large quantities by numerous
chemical manufacturers for agricultural feed usage and for human and animal supplements as
well as for other applications.

Chromium polynicotinate is elemental chromium coupled to more than one molecule of niacin
(also known as vitamin B3, nicotinate or nicotinic acid). Hammer products describes this
compound as “ChromMate™ brand of trivalent niacin bound chromium polynicotinate.” Itis a
dark grey powder produced by first combining nicotinate with sodium hydroxide to form an
alkali metal salt of niacin. A green solution of chromium chloride hexahydrate is added to the
nicotinate solution and the green solution turns purple indicating the reaction has occurred to
form the precipitate chromium nicotinate. The solution is filtered and the precipitated
chramium nicotinate is dried and stored for use. Alternatively, chromium nicotinate can be
formed by adding nicotinate to sodium carbonate and adjusting the pH to 7.0, then chromium
chloride is dissolved in ethanol or methanol and the sodium nicotinate solution is added.
Precipitated purple chromium nicotinate is filtered out of solution, dried and stored. Chromium
nicotinate is a man-made compound synthesized by numerous chemical manufacturers in large
quantities for human and animal supplements and also for other uses.

In addition to the three compounds described above, caffeine was also detected by this lahoratory in
Appstat. Caffeine is not listed as an ingredient in Appstat.

PERPETUEM

Perpetuem powder is described by Hammer as a “unique formula - complex carbohydrates, GMO-free
soy protein, healthy fats, and key auxiliary nutrients such as sodium phosphate.” The regular
recommended amount to consume is anywhere from 0.75 to 2.0 scoops of powder in 16-28 ounces
(approximately 475-830 ml) of water per hour depending upon body weight during work-outs. At least
2 of the ingredients in Perpetuem are not naturally occurring, they are: chromium pelynicotinate and

choline bitartrate.

Chromium polynicotinate is a man made compound. Its composition, manufacture and uses
have been described under Appstat above.

Choline bitartrate, also known as choline tartrate, is a white powder manufactured by reacting
ethylene oxide with trimethylamine in water or in an acid if one of the salts is required. This
process can be performed in a batch mode or in a continuous manufacturing process. The
precipitated powder is dried and stored. Choline bitartrate is a man-made compound
synthesized in large quantities by numerous chemical manufacturers for use as human and

animal supplements.

MAS, LLC, 3945 Lakefield Court, Suwanee, GA 4
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This report is preliminary and additional work to determine the non-natural ingredients in the other

Hammer products is anticipated.
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SUMMARY

Studies were performed to determine the mechanism by which stearic acid (18:0) selectively inhibits
T-dependent immune responses in vitro. Incubation of mitogen-activated B and T cells with 18:0
resulted in dissimilar patterns of incorporation of the saturated fatty acid into their membranes.
High-performance liquid chromatography (HPLC) analyses of T cells showed an accumulation of
desaturaled 18:0-containing phosphatidylcholine (PC) that replaced normal celfular PC. Less
significant quantities of the same PC species were seen to accumulate in B-cell membranes; rather,
they increased their proportion of olcic acid (18: 1)-containing PC. The difterent lipid compositions
of the lymphocyte cell membranes after exposure 1o 18:0 were correlated with their plasma
membrane potentials, In T cells, the accumulation of desaturated, 18:0-containing PC coincided with
arapid (within 8 hr) coltapse of membrane integrity, as determined by flow cytometry. The collapse of
membrane integrity was found to be time and dose dependent. No such depolarization was observed
in B cells which, by virtue of their desaturating ability, were able to avoid incorporating large
amounts of desaturated 18:0-containing phospholipids into their membranes. It is proposed that a
lack of stearoyl-CoA desaturase in T cells precludes them from desaturating exogenously derived
18:0, thus leading to increased proportions of 18:0-containing desaturated PC in their cell
membranes. The increased abundance of this PC species may enhance membrane rigidity to an extent
that ptasma membrane integrity is significantly impaired, leading to a loss of membranc potential and
ultimately cell function and viability.

Previous workers have proposed that saturated fatty acids
may, via their incorporation into phospholipids, perturb the
membrane structure, thus adversely affecting membrane-bound
enzymes (Stubbs & Smith, 1984; Mahoney ef al., 1977; Tsang,
Weyman & Smith, 1977). However, the differential effects of
18:0 0on T and B cells suggest a fundamental difference between
the two lymphocyte types in either lipid metabolism or mem-
brane lipid composition. Indeed, further investigation has
revealed that B cellscan desalurate 18:0 to 18: |, whercas T cells
cannot (Buttke et al., 1989). This finding suggests that Bcells are
betler able to maintain a functional balance between salurated
and unsaturated fatty acid levelsin their membranes by virtue of
their having higher levels of stearoyl-CoA desaturase, the
enzyme responsible for converting 18:0 to 18:1 (Buttke ef al.,
1989). Such results may signify an important difference in the
regulation of lipid metabolism during B- and T-lymphocyte
maturation, which may be related to their in viro function.

INTRODUCTION

Various saturated and unsaturated fatty acids have been
reported to modulate the immunological role of lymphocytes
bath in vitro and in vive (Erickson, 1986; Gurr, 1983; Meade &
Mertin, 1978). Of particular interest is the finding that some
fatty acids can selectively inhibit T-cell-mediated functions in
the relative absence of effects on B cells. For example, stearic
acid (18:0) has been shown to be a potent inhibitor of
phytohaemagglutinin (PHA)-dependent T-lymphocyte pro-
liferation while having little effect on lipopolysaccharide (LPS)-
induced B-cell proliferation (Buttke, 1984). Further, 18:0
suppresscs primary in vitre antibody responscs to T-dependent
but not T-independent antigens (Pourbohloul, Mallett &
Buttke, 1985). T-helper cells are suggested to be the principle
target of such immunosuppression, wherein interfeukin-2 (IL-2)
production is inhibited (Pourbohlout & Buttke, 1990). Lastly,

18:0 has been shown to be cytotoxic for T cells but not B cells

(Buttke & Cuchens, 1984).

Correspondence: Dr T. M. Buttke, Dept. of Microbiology and
Immunology, East Carolina University School of Medicine, Greenville,
NC 27858-4354, U.S.A.
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The present studies attempted to define the biochemical
basis for the selective cytotoxic effect of 18:0 on T cells. Since it
has been shown previously that the inability of T cells to convert
18:0 1o 18:1 coincides with an accumulation of desaturated
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phospholipid species (Buttke ef al., 1989), it seemed possible
that such changes in membrane lipid composition might lead to
impaired membrane integrity (Kuyperser al., 1984; Lange et al.,
1980). Indeed, the accumulation of desaturated 18:0-containing
phospholipid species results in the loss of membrane potential in
a significant proportion of T cells, implying perturbation of
membrane integrity and toss of viability.

METHODS AND MATERIALS

Isolation and culture of lymphocytes

Male and female BALB/c mice, 812 weeks of age, were
obtained from Charles River Breeding Laboratories {(Raleigh
NC). Spleen cell suspensions were depleted of erythrocytes and
macrophages by NH,Cl lysis and passage of cells through glass-
wool columns, respectively (Buttke, Mallett & Cuchens, 1983).
The lymphocyte-enriched suspension was further purified into
immunoglabulin-positive (Ig*) (B cells) and Ig~ cell popula-
tions by incubation on rabbit anti-mouse Ig {Accurate Chemical
Co.)-coated Petri plates (Buttke ef al., 1983). The non-adherent
Ig~ population was subsequently incubated in suspension with a
monoclonal mouse alloantisera directed against the Thy-1-2
antigen, followed by a sccond round of selection on the rabbit
anti-mouse Ig-coated Petri plates (Buttke er af., 1983). The
adherent populations recovered from the two rounds of positive
selection were >95% viable, and considered to be highly
enriched populations of B and T cells based on several criteria
(Buttke et al., 1983),

Lymphocyles were cultured in 96-well, round-bottomed,
microtitre plates (Linbro, Flow Laboratories Inc., McLean,
VA) at a concentration of 2:5x10¢ cells per ml of culture
medium. The culture medium consisted of RPMI-1640 contain-
ing 0-2% NaHCQO,, penicillin (50 U/ml), streptomycein (50 g/
ml) and 5% fetal bovine serum. T lymphocyles were stimulated
with phytohaemagglutinin (PHA; Difco) at a concentration of 5
ug/ml and B lymphocytes with lipopolysaccharide (1.PS; Difco)
at 50 ug/ml. Cell cultures were incubated at 37° in a humidified
atmosphere containing 6% CO, 94% air.

Atbumin-complexed fatty acids

Stearic acid (18:0), bovine serum albumin (BSA) and diatoma-
ceous earth were obtained from Sigma Chemical Co. (St Louis,
MQ). The fatty acid was adsorbed onto dialomaceous earth and
subsequently complexed to BSA to yield fatty acid: BSA ratios
of ~3-5 (Buttke, 1984).

Phospholipid extraction and analysis

Aliquots of 5x 107 B or T lymphocytes were collected by
centrifugation at 250 g for 10 min, and the peilets were washed
once with ice-cold culture medium. Lipids were extracted by the
addition of { m! of methanol and 2 mt of chloroform (Folch,
L.ees & Sloan-Stanley, 1957). After | hr, 0-6 ml of 0-1 M KCl was
added and the suspension was centrifuged at 200 g for 5 min to
separate the agueous and organic phases. The lower chloroform
layer was recovered and the solvent cvaporated under nitrogen
in a 37° water bath. Recovered lipids were dissolved in 0-1 ml of
2.1 (v/v) chloroform-methanol prior to analysis.

Total lymphocyte phospholipids were separated by thin-
layer chromatography (TLC) on silica gel 60 plates developed
with chloroform-methanol-acetic acid-H,0 (75:45:12:5-5).
TI.C plates were predeveloped with acetone followed by heating

at 110° for at least | hr to overcome adverse effects of humidity
on phospholipid separation. Once spotted with sample, the TLC
plates were incubated for a second time at 119° for 30 min. The
plate was then transfered directly to a pre-cquilibrated (approxi-
mately 1 hr) TLC chamber for development. Separated phos-
pholipids were localized using I, vapour.

Phosphatidylcholine (PC) fractions were eluted from the
silica gel with 10 ml of methanol, converted to diacylglycerides
by phospholipase C digestion {Mavis, Bell & Vagelos, 1972),
and dinitrobenzylated (Takamura et al., 1986). The resultant
diacylglycerobenzoates were separated into molecular species
using a Beckman System Gold HPLC fitted with a 4.6 x 45 mm
precolumn and a Beckman 4-:6 x 250 mm analytical column,
both packed with 5 um C-18 Ultrasphere (Beckman). Elution
with 1 mi/min acetonitrile: 2-propanol (70:30 v/v for the first 5
min, followed by 75:25) allowed separation of 11 molecular
specics. Quantification of individual molecular species was
carricd out by monitoring UV absorption at 230 nm. Molecular
species were identified by comparison of their retention times to
thosc of known authentic standards, by gas-liquid chromato-
graphy of their acyl chains, and in some cases by conversion 10
diacyglyceroacctates and subsequent argentation TLC (Buttke
et al., 1989),

Flow cytometric measurements of relative membrane potential
Membrane potential measurements were made using the catio-
nic potential-sensitive dye dihexyloxacarbocyanine iodide
[DIOC4(3)), oblained from Molecular Probes Inc. (Eugenc,
OR). A slock solution of DiOC(3) was prepared in dimethyl
sulphoxide and stored at — 20°. Just prior to use, aliquots were
thawed, diluted to 50 v with phosphate-buffered saline (PBS)
and added to 1 x10¢ cells in 1 ml PBS. The final DiOC(3)
concentration attained (125 nm) is reported 1o be non-toxic for
lymphocytes (Damjanovich e/ al., 1987). Aftera I 5-minincuba-
tion at room temperature, cells were analysed using a Becton-
Dickinson FACS 440 flow cytometer. The Jaser was tuned to an
excitation wavelength of 488 nm at an output of 400 mW.
Emission of fluorescence was assayed within a band ranging
from 515--545 nm as a measure of relative membrane potential
{Shapiro, Natale & Kamentsky, 1979). Control and gramicidin-
treated (20 pg/ml) lymphocyte populations were used to
determine fluorescence values for fully polarized and totally
depolarized cells, respectively. At each time-point, the number
of cells in the polarized region for each culture condition was
divided by the total number of cells analysed (~ 10%) to derive
the relative proportion of polarized cells. The ratio obtained at
each time-point was multiplicd by 100 to obtain the percentage
of polarized cells in each sample.

RESULTS

PC molecular species of mltogen-activated B and T cells

It has been shown previously that incubation of mitogen-
stimuiated B and T cells in the presence of 50 pa 18:0 leads to
substantial differences in the PC molecular species (Buttke es al.,
1989). The present studies were therefore performed to deter-
mine if such lipid changes could be correlated with decreased
lymphocyte viability. In the initial phasc of this study, purificd B
and T cells were analysed separately for their PC molecular
specics. To account for any anomalies of membrane composi-
tion which might have occurred as a result of culture, Band T
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Figure 1. PC molecular species of mitogen-activated B and T lympho-
cytes. Purified B and T cells were stimulated with LPS or PHA,
respectively. Cells were harvested and analysed for their PC molecular
species by HPLC. Quantitics of each molecular specics are shown as a
percentage of total PC. Data shown represent the mean (4 SD) of three
separate experiments. Molecular species: (a) 18:0 -22:6and 18:1 18:2;
(b) 16:0-18:2; (c) 18:0-20:4; (d) 18:0-22-5; (c) I8:1-18:1; (f) 16:0-
18:1 and 18:0-18:2; (g) 16:0 16:0; (h} 18:0 18:1; (i) 16:0 18:0; (j)
16:0-20:1; (k) [8:0-18:0.

cells were first stimulated far 6 hr with PHA or LPS, respect-
ively, in the absence of 18:0.

Mitogen-activated B and T cells contained 11 separable PC
molecular species, with the proportions of individual species
being nearly identical within the two cell types. The results for
each lymphocyte type were thercfore combined and in Fig. | the
level of each individual PC species ts shown as the proportion of
total PC. A comparison of the results shown in Fig. | with the
data previously reported for mouse B and T cells (Buttke et af.,
1989) reveals a much higher level of dipalmitoyl (16:0 -16:0) PC
in the present study. Based on additional observations (T. M.
Buttkeand S. Van Cleave, unpublished data), the differing levels
of 16:0-16:0 may have resulted from a change in murine diet. It
is interesting (o note that 16:0 16:0 PC has also becn observed
in human tonsil lymphocytes (Morimoto & Kanoh, 1980).

In addition to the desaturated malecular species, lympho-
cyles also conlained several molecular species having the more
expected composition of one saturated and one unsaturated
fatty acid per PC molccule. PC specics containing at least one
motecule of 16:0 comprised the majority (~80%) of PC
molecubar species, the remainder containing primarily 18:0 as
their saturated moiety.

Modulation of PC molecular specles in response to 18:0 supple-
mentation

Next the PC molecular species of mitogen-stimulated B and T
cells that bad been incubated for 6 hr in the presence of 60, 120
or 180 s albumin-complexed 18:0 were examined. Selection of
the Jowest dose was based on previous studies showing that 50
jiv 18:0 irreversibly inhibited T-cell proliferation by >90% in
10 hr while having much less effect on B-cell proliferation
(Buttke & Cuchens, 1984). The higher doses of 120 and 180
18:0 were used in an attempt to amplify 18:0-induced changes
in membranc lipid composition. The major cffects of 18:0
supplementation on B- and T-cell PC molecular species are
shown in Fig. 2.

PC molecular species {% total)

49%/\§
F a—% 30+

15
1 I o L L J

& 60 120 180 O 60 120 180
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Figure 2. Effect of 18:0 addition un PC molecular species of Band T
lymphocytes, Purified B and T lymphocyles were stimulated with PHA
or LPS, respectively, in Lthe absence or presence of 60 jars, 120 pnt or 180
1M 18:0. After 6 hr the cells were harvested and analysed (or their PC
molecular species. Data are shown for the major molecular species of PC
only and are represented as the mean (+SD) of three scparate
experiments. (a) [6:0-18:1 and 18:0-18:2; (b) 16:0-16:0; (c) 16:0
18:2; (d) 16:0-18:0; () 18:0-18:1; (f) 18:0 18:0; (g) 18:0 20:4; (h)
total desaturates.

The addition of 18:0 was accompanied by changes in the
levels of six of the seven major PC molecular species, with 16:0-
18:2 being the singular exception (Fig. 2¢). Because of their low
levels (1-2%), it was not possible to reliably test for 18:0-
induced changes in the four molecular specics not shown in Fig.
2. In both B and T cells, levels of 16:0 16:0 PC declined with
increasing doses of 18:0 added (Fig. 2b). However, whercas the
proportion of 16:0-16:0 decreased from 40% (0 25% in T cells
exposed to 180 pm 18:0, a further reduction to 15% was
observed in similarly treated B cells. The decline in 16:0 16:0
PC in T cells was largely accompanied by increased levels of
16:0-18:0 (Fig. 2d) and 18:0-18:0 (Fig. 2f), which resulted in
the overall preservation of similar levels of total desaturated
molecular species (Fig. 2h). By contrast, in B cells 16:0-16:0
was replaced by 18:0-18:1 (Fig. 2¢) and 16:0-18:1 and 18:0-
18:2 (Fig. 2a), resulling in a significant decline in total
desaturated PC (Fig. 2h). Overall, with incrcasing doses of 18:0,
T cells were found to substitute 18:0 for 16:0 with litile change
in the total amount of desaturated species. B cells, however,
showed a paradoxical decrease in desaturated species as a
consequence of 18:0 exposure.



Case 2:14-cv-00459-LDW-ARL Document 1-1 Filed 01/22/14 Page 33 of 57 PagelD #: 61

—

382 P. W. Tebbey & T. M. Buttke :
Tcelis B calls (a) (b}
%
e g lwm %
v 2 -
2
300 Leopiacy., Y F
PoroOWN
200 5 6o} NN
2 | ~ |
w
100 % a0} . o
ol . |
0 & 20} =
<
400} () {d) g F 5
o PR N W N T S | R U W S T T |
0 2 4 6 8 0 2 4 6 8
300 Time (hr)

i00

Cell number per channel
8

400 ()
300}
2001

100

150 225 Q75 150 225
Fluorescence intensity

0 75

Figure 3. Relative membrane potential of Band T cells exposed to 18:0,
Purificd B and T cclls were stimulated with PHA or LPS, respectively,
and cultured in the absence (solid lines) or presence (dashed lines) of 180
u#M 18:0. Aliguots were removed after O hr (a, b), 4 hr(c, d) and 8 hr (e,
), the cells stained with DiOC¢(3), and analysed by flow cytomelry.
Gramidicin 8 was also used to determine the fluorescence intensity of
totally depolarized cells (dotted lines, a, b).

Effect of 18:0 supplementation on lymphocyte membrane poten-
tial

Previous studies with erythrocytes have determined that cell
haemolysis results after replacement of only 25% of native PC
with 18:0-~18:0 PC (Lange et al., 1980; Kuypers et al., 1984). An
accumulation of the desaturated lipid species was thought to
increase membrane rigidity and leakiness, and thus promote
haemolysis. To test the effect of 18:0exposure on the integrity of
B- and T-cell membranes, experiments were undertaken to
correlate 18:0 supplementation with changes in membrane
potential, this being a marker for a functionally intact plasma
membrane.

Upon incubation with the membrane potential-sensitive
dye, DIOC,(3), both B and T lymphocytes displayed a level of
fluorescence intensity expected for cells having an electronega-
tive intracellular milieu (solid line, Fig. 3a,b). Gramicidin §, an
anatibiotic known to depolarize cells (Damjanovich ef al., 1987),
was used to define cells in a totally depolarized state. At a
concentration of 20 ug/mi, a maximum reduction in fluores-
cence intensity of both cell types was observed (dotted line, Fig.
3a,b).

Figure 4. Disruption of 'V-cell membrane potential by 18:0 is time and
dose dependent. Purified B (b) and T (a) cells were mitogen stimulated
and cultured in the absence or presence of various doses of 18:0.
Aliquots were removed at each hourly time-point and the cells were
stained with DiOCq (3) prior to flow cytometric analysis. Fluorescence
intensily values werce assigned to depolarized and polarized cells based
upon Gramicidin-treated and untreated cell populations. Data are
expressed as the percemtage of cells displaying fluorescence intensities
comparable to control {(polarized) cells; cach data point is based upon
the analysis of 10* cells. Symbols: (D) no 18:0; (&) 60 g 18:0; (M) 120
um 18:0; and (@) 180 ;im 18:0.

The proportion of viable lymphocytes has previously been
reported to decrcase with time even under optimal cell culture
conditions (Buttke & Cuchens, 1984). This effect is also seen in
the histograms shown in Fig. 3b-f at time-points of 0, 4 and 8 hr,
respectively. Incubation of B and T cells with 180 um 18:0
(dashed line, Fig. 3} resulted in a further time-dependent
decrease in the proportion of polarized T cells to an extent
comparable (o that seen with Gramicidin S. By comparison,
18:0 had no significant effect on the proportion of polarized B
cells,

A more detailed analysis of the effects of varying doses of
i8:0 on T and B ccll-membranc potential were subsequently
carried out. Purified B and T cells were separately stimulated
with LPS or PHA, respectively, in the absence or presence of 60
180 M 18:0. Following incubation at 37°, aliquots were
removed from cach of the cight cultures at hourly intervals and
the cells were stained with DIOC(3) prior to analysis by flow
cytometry. The proportion of polarized lymphocytes was
subsequently determined as a function of both time and 18:0
dose (Fig. 4). The relative membrane potential of B cells was not
altered by the addition of 18:0 to the culture medium, but Tcells
displayed a reduced membrane potential as early as 5-6 hr after
exposurc to 60 pum 18:0. Higher doses of 18:0 had more
pronounced effects, reducing the number of polarized cells to
<30% at the 8 hr time-point. The results presented are in
agreement with previous findings that the inhibitory effects of a
simitar dose (50 sM) of 18:0 on mitogen-induced DNA synthesis
were manifest within 4-10 hr after exposure to 18:0 (Buitke &
Cuchens, 1984).

It was attempted to discern a correlation between membrane
lipid composition and membrane integrity by analysing data
abtained fram Fig. 2 as a function of data derived from Fig. 4.
Although the level of total desaturated molecular species in B
and T cells could not be correlated with the reduced membrane
potential, an exceltent coreelation (r= —0-85) was observed
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Figure 5. Correlation between membrane lipid composition and mem-
brane inlegrity. The sum of 18:0 -{8:0 plus 16:0-18:0 PC molecular
species in B (open circles) and T (solid circles) cells exposed 1o 0 - 180 un
18:0 for 6 hr (derived from Fig. 2) was plotted as a function of the
proportion of polarized cells at the 6 hr lime-point (derived from Fig. 4).
A best fit line was determined by lincar regression analysis.

when the percentage of polarized cells was plotted versus the
sumof 16:0-18:0and 18:0-18:0 PC (Fig. 5). This suggests that
the replacement of 16:0-16:0 with desaturates containing one
or more 18:0 moiely per molecule are primarily responsible for
18:0-induced T-cell death.

DISCUSSION

The studies deseribed in this report were designed to determine
the mechanism by which 18:0 sclectively kills murine T cells
(Buttke & Cuchens, 1984). To this end, a mode} system for the
study of saturated fatly acid uptake and subsequent metabolism
by B and T lymphocytes has been developed. The system uses
highly enriched populations of B and T lymphocytes (> 95%)
and albumin-complexed fatty acids. Both conditions were
essential for defining the basis of [8:0 inhibition. Previous
workers have used heterogenous leucocyte populations in which
comparative studies of lipid metabolism between B and T
lymphocytes were precluded. Further, in studies wherein the
fatty acids were delivered as ethanolic solutions, large intracellu-
lar pools of non-esterified fatly acids were shown to accumulate
(Klausner et al., 1980). By contrast, other studies have shown
that 18:0 provided as an atbumin complex is efficiently taken up
and esterified into cellular phospholipids, with < 10% remain-
ing unesterified (Yang, Cuchens & Buttke, 1986; Buttke ef al.,
1989). Furthermore, using ['*C]18:0 it has been shown that the
majority of exogenously supplied albumin-complexed 18:0 is
incorporated into PC (Buttke ef al., 1989). Thus analyses of PC
molecular species serves as a useful parameter for assessing the
overall effects of 18:0 on B- and T-cell membrancs.

As shown previously (Buttke et al., 1989) and in this study,
incubation of B and T cells with albumin-complexed 18:0
results in marked changes in the membrane lipid compositions
of both cell types. Although both B and T cells take up similar
quantities of 18:0 into PC (Buttke er al., 1989), following 18:0
exposure the two cell types display substantial differences in
their PC molecular species. The addition of 18:0 to B cells leads
to an unexpected increase in unsaturated species at the expense
of desaturates. Presumably, this shift in unsaturation is due to
their ability 1o desaturate the exogenously supplied [8:0 using
the stearoyl-CoA desaturase enzyme. Conversely, T cells, which
are uniquely deficient in stearoyl-CoA desaturase (Buttke et al,,

1989} cannot similarly avoid the incorporation of 18: 0 into their
membrane phospholipids. As a result, the T cells are forced into
increasing their levels of phospholipid species containing 18:0,
in particular 16:0-18:0 and 18:0 18:0 PC. Importantly, the
demonstrated changes were dose-dependent and occurred
within 6 hr, a time sufficient to induce T-cell death (Buttke &
Cuchens, 1984},

The ultimate effect of the observed changes in the membrane
composition of 18:0-treated T cells may have been indicated
previously. In studies with erythrocytes, Lange et al. (1980) and
Kuypers et al. (1984) showed that stochiometric replacement of
native erythrocyte PC with 18:0-18:0 was accompanied by
increased osmotic fragility, resulting in haemolysis. Thus it was
determined whether the previously observed accumutation of
18:0-18:0 PC in T cells (Buttke ef al., 1989) could also be
associated with increased membrane lcakiness. The ability of B
and T cells to maintain a membrane potential was assayed as
an indicator of plasma membrane integrity. It was found that
18:0 exposure led to a dose-dependent decline in the proportion
of T cells capable of maintaining a membrane potential. A
similar collapse of the plasma membrane permeability barrier
was not observed in B cells. The concept that 18:0-induced
depolarization is responsible for reduced T-cell viability is in
agreement with the relatively rapid (4-10 hr) cytotoxic effect of
the fatty acid. These studies do not prove a causc-and-effect
relationship between membrane lipid changes and disruption of
the membrane potential. Nevertheless, they do show a strong
correfation (r= —0-85) between the proportion of polarized B
and T cells and their levels of 16:0-18:0 plus 18:0-18:0 PC.

Data obtained in this study and elsewhere (Buttke &
Cuchens, 1984; Buttke et al., 1989) collectively suggest the
following paradigm for the inhibition of T-dependent immune
responses by 18:0: Beells incorporate 18:0, desaturate a portion
ofit to yicld 18:1, and insert both falty acids into phospholipids
to maintain a functional level of membrane fluidity. T cells,
however, due to their lack of stearoyl-CoA desaturase, cannot
convert 18:0 10 18: 1. Consequently, the T cells replace much of
their 16:0 and olefinic moieties with 18:0, and accumulate
significant amounts of both 16:0-18:0 and 18:0-18:0 PC.
Replacement of 16:0-16:0, and perhaps other species, by 16:0-
18:0 and 18:0-18:0 would be expected to decrease membrane
fluidity and promote the formation of gel-like membranc
domains. Such alterations in the physical properties of T-cell
membranes may lead to a collapse of plasma membrane
potential and, ultimatcly, cell death,

Lastly, the selective toxicity of 18:0 for T cells and its rapid
mechanism of action may have clinical relevance in allograft or
autoimmune situations. Immunosuppressive agents such as
cyclosporin A are widely used for delaying the onset of allograft
rejection (Borel ef al., 1976). The therapeutic value of cyclo-
sporin derives from its marked selectivity toward T cells (Cohen
et al., 1984). Like 18:0, cyclosporin has also been shown to
depalarize T cells (Damjanovich ef al., 1987), and both agents
block IL-2 production (Kronke, Leonard & Depper, 1984,
Pourbohtoul & Buttke, 1990). Since cyclosporin has numerous
potential side effects, including nephrotoxicity, hepatotoxicity
and malignant lesions (Kahan er al., 1986), alternative immuno-
suppressive agents are required. If the effects of 18:0 on T cells
could be retained 2 vivo, the fatly acid could effectively and
rapidly immunosuppress cell-mediated responses, but without
the serious side-effects of cyclosporin.
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Zinc Supplement Use and Risk
of Prostate Cancer

Michael F. Leitzmann, Meir J.
Stampfer, Kana Wu, Graham A,
Colditz, Walter C. Willett,
Edward L. Giovannueci

The high concentration of zinc in the
prostate suggests that zinc may play o
role in prostate health, We examined
the association between supplemental
zinc intake and prostate cancer risk
among 46974 U.S. men participating
in the Health Professionals Follow-Up
Study. During 14 years of follow-up
from 1986 through 2000, 2901 new
cases of prostate cancer were ascer-
tained, of which 434 cases were diag-
nosed as advanced cancer. Supple-
mental zinc intake at doses of up to
100 mg/day was nrot associated with
prostate cancer risk. However, com-
pared with nonusers, men who con-
sumed more than 100 mg/day of
supplemental zinc had a relative risk
of advanced prostate cancer of 2,29
(95% confidence interval = 106 to
! d4.95; Py ona = -003), and men who took
supplemental zinc for 10 or more
years had a relative risk of 2.37 (95%
confidence interval = 1.42 to 3.95;
Pirena<001), Although we cannot rule
out residual confounding by supple-
mental caleium intake or some un-
measured correlate of zinc supple-
ment use, our findings, that chronic
zinc oversupply may play a role in
prostate carcinogenesls, warrant fur-
ther investigation, [J Natl Cancer Inst
2003;95:1004-7]

Approximately 15% of the U.S.
population uses dietary supplenicnts that
contain zinc (/). Ten percent of men
who take zinc supplements have an av-
erage daily zinc intake that is 2-3 times
the recomimended dietary allowance of
11 mg/day for men (2). The reasons why
individuals take supplemental zinc arc
not well documented.

The concentration of zinc in the pros-
tate is higher than that in any other soft
tissuc in the body (3). Zinc levels in
prostate adenocarcinoma are markedly
lower than those in the surrounding nor-
mal prostate tissues (3). Several findings
that link zinc with the suppression of

1004 BRIEEF COMMUNICATIONS

prostate cancer cell growth (4-6) and in-
hibition of prostate tumor cell invasion
(7.8) suggest that high intraprostatic
zine levels may protect against prostate
carcinogenesis. However, results of
other studies suggest that high intrapros-
tatic zinc concentralions may adversely
affect prostate cancer risk. For example,
zinc enhances the activity of telomerase
(9), an enzyme thought to be responsible
for unlimited proliferation of tumor cells
and whose aclivity is increased in pros-
tate cancer (/0). Zinc has also been
found to antagonize the potenlial inhibi-
tory cftect of bisphosphonates on pros-
tale tumor cell invasion (117).

Whether dietary zine intake affects
intraprostatic zinc levels is unknown,
However, ingestion of 150 mg/day or
more of zinc has undesirable metabolic
effects, such as immune dysfunction
(12) and impaired antioxidant defense
(13), that are poteatially related to pros-
tate cancer. In animal studies, subloxic
zinc levels at doses of 200 parts per mil-
lion of zinc in supply water may inter-
fere with a cancer-protecting aclivity as-
sociated with selenium intake (/4). In
humans, zinc intake is positively corre-
lated with circulating levels of insulin-
like growth factor-I (/5) and testoster-
one (16}, growth factors that are directly
related to prostate carcinogenesis. Thus,
resuils of studies that have addressed the
systemic effects of dietary zinc suggest
that high zinc intakes may be positively
associated with prostate cancer risk (/2—
16). T'o address this issue, we examined
the relationship between supplemental
zinc intake and prostate cancer risk among
participants in the Health Professtonals
Follow-Up Study. The Health Profes-
sionals Follow-Up Study was initiated
in 1986, when 51529 U.S. male health
professionals aged 40 to 75 years re-
sponded to a mailed guestionnaire con-
cerning their medical histery and dis-
case risk factors, Since then, follow-up
questioniaires have been mailed bienni-
ally 1o cohort members to update infor-
mation on newly diagnosed illnesses.
The Heaith Professionals Follow-Up
Study was approved by (he institutional
review board on the use of human sub-
jects in research of the Harvard School
of Public Health.

Dictary intake was assessed in 1986
with the use of a 131-item semiguanti-
tative food-frequency questionnaire that
requested detailed information on the
amount and duration of supplement use,
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including questions on the brand of mul-
tivitamin used and the use of vitaming
A, C, and I3, zing, iron, and calciunt. The
Pearson correlation coefficicnt between
zinc inlake reported in this questionnaire
and in two I-week dietary records was
0.71 (17), indicating reasonable validi-
ty of our questionnaire-based assess-
ment of zinc intake. On each follow-up
questionnaire, participants were asked
to report whether they had been diag-
nosed with prostate cancer during the
previous 2 years. We requested permis-
sion from men who reported a prostate
cancer diagnosis (or from the next of
kin for decedents) to obtain medical rec-

ords and pathology reports, which were ¢

used to confirm the diagnosis and to de-
termine the stage of the cases of pros-
tate cancer. Multivariable relative risks
(RRs) were computed using the Cox
proportiona! hazards model (/8). The
proportional hazards assumption was
satisfted. All statistical tests were two-
sided.

During 587444 person-years of fol-
low-up, we documented 2901 new cases
of prostate cancer. Among the men in
our study population, supplemental zinc
provided 32% of total zinc intake and
thus represented by far the major source
of zinc. Other sources of zinc included
beef and breakfast cereals, which pro-
vided 11% and 5%, respectively, of zinc
intake. The median value of the highest
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category of supplemental zinc intake
(reported by approximately 1% of the
study population) was 143 mg/day, a
dose that exceeds the cuirent recom-
mended dietary allowance by 13-fold.
We examined supplemental zinc use in
relation to various risk factors for pros-
tate cancer (Table 1). Compared with
i nonusers, men who consumed supple-
mental zinc also consumed more multi-
vilamins, supplemental calcium, supple-
mental vitamin E, lycopene, copper,
iron, folate, and fish, but had lower in-
takes of red meat, and were slightly less
likely to have had a history of prostalc-
specific antigen screening.

We next examined the association
between supplemental zinc use and
prostate cancer risk (Table 2). [n age-
adjusted and multivariable models, we
observed no statistically significant as-
sociations between supplemental zinc
intakes at doses less than or equal to 100
mg/day and the risk of prosiate cancer.
However, compared with nonusers of
zinc supplements, men who consumed
more than 100 mg/day of supplemental
zinc had a multivariable RR of advanced

prostate cancer of 2.29 (95% confidence
interval [CIT = 1.06 to 4.95; P4 —
.003). By contrast, zinc cobtained from
food sources was not associated with
prostate cancer risk (data not shown).
We also examined the association be-
tween duration of supplemental zine and
the risk of prostate cancer (Table 2). In-
creasing duration of supplemental zinc
use was unrelated to the risk of total or
organ-coifined prostate cancer. How-
ever, the multivariable RR of advanced
prostate cancer for men who used
supplemental zine for 10 years or longer
comparcd wilth nonusers was 2.37 (95%
Cl = 1.42 10 3.95; F,..q<.001).

Apart from chance, possible explana-
tions for these findings are residual con-
founding by supplemental calcium in-
take or by some unmeasured correlale of
zinc sopplement use. We cxamined
these possibilities in various subanaly-
ses by restricling our study population to
men who reporied supplemental calcium
intakes of less than 900 mg/day, by ad-
justing for intakes of copper, iron, and
tolate; by controlling for benign prostat-
ic hyperplasia; and by excluding nonus-

zinc intake at baseline*
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ers of zinc supplements, The resuits
were esscntially unchanged. Because
zinc has long been associated with pros-
tate health, the observed associations
may also reflect the effects of self-
medication of longstanding prostale
symptoms with surplus amouonts of
supplemental zinc. In addition, in-
creased zinc supplement use may have
coincided with decreased medical sur-
veillance, which could ultimately have
resulted in late detection of prostate can-
cer and, thus, a greater probability of
advanced prostale cancer in these men.
However, accounting for history of
prostate-specific antigen screening and
excluding the early years of follow-up
did not materially alter the results. In
summary, we found that cxcessively
high supplemental zine intake was asso-
ciated with an increased risk of ad-
vanced prostate cancer. Strong evidence
to support a specific mechanism for this
association is lacking at present. Never-
theless, our findings suggest that the role
of chronic oversupply of zine in prostate
carcinogenesis requires further investi-
gation.

Table 1. Selected characteristics of 46 974 participants in the Health Professionals Follow-Up Study in relztion to fevel of supplemental

{.evel of supplemental zine intake, mg/dayy

25 74 75-100 =101

Characleristic Nonusers 1-24
Median supplemental zinc intake, wg/day i 0 10 44 ]2 143
No. of participants 35121 7479 37 845 412
Age in 1986, y (mean = SD) 54+97 55+98 56 +9.5 691 5693
Body mass index in 1986, kg/m® {inean = SD) 26+34 25431 2534 25+3.2 26+37
Body mass index at age 21, kg/m? (mean + SD) 2331 23431 23 %31 2332 23x37
Family history of prostate cancer, % 12 12 N I I 12 {
History of type Il diabeles, e 3 3 3 3 4 |
Routine screening for PSA by 2000, % 78 79 80 75 74
Smwked in the past 10y, % 22 21 20 20 20
Vigorous physical activity (mean METs + SD) 1226 T+ 24 16 + 31 16 + 28 1O+ 28
Muttivitamin use, % 26 96 844 83 87
Mean intakes (#SD)
Supplemental calcivm, mg/day 37150 168 + 267 323376 584 ¢ 559 1021 £ 700
Supplemental vilamin E, mg/day 40 £ 128 144 £ 216 36 = 269 326 + 298 465 £ 31S
Zinc from food sources, mg/dayd 13.2£ 4.1 13.3+£5.7 132270 13339 133+£29
Lycopene, pg/day§ 10312 + 7411 10374 + 7832 10759 £ 7541 11052 7545 0982 + 7816
a-Linolenic acid, g/day§ 1.1£036 1.1 2036 1.1 £0.35 1.} £ 035 1.1 £0.35
Fructose, p/day$ 490173 497+ [7.9 50,0+ 180 495+ 181 49.6 + 181
Total calcium, mp/fday§ 829 + 348 984 % 420 1169 £ 549 1445 £ 747 1919 + 872
Copper, mg/day§ 1.6+ 04 29+13 28+ 18 2516 28216
Tron, mg/day§ 157192 293¢ 15.6 3532271 3224258 44.7 £ 341
Folate, ug/day§ 425 £ 218 583273 163 £ 413 793 £ 474 892 + 485
Fish, servings/wk 23+£20 25+ 21 28£23 29+23 29+27
Red ineat, servingshwk 69+49 5747 58+50

G4 +48 55+45

*All values {except age) are slondardized to the age disuribulion of the study population. PSA = prostate-specific antigen; METs == metaholic equivalents
per week.

+Specific information on the farm of supplemental 7ine was not available, However, for zine supplements, the most common form is zine gluconate.

iMaximum value of highest category of supplementad zinc intake level is 270 mg/day.

$Nutrients are adjusted for total enerpy intake.

HRed meat includes beef, pork, lanb, hamburgers, hot dogs, processed meat, and bacon. Servings of beef, pork, or lamb as a main dish were converted to
servings as a mixed dish.
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Table 2. Relative risk of prostate cancer in relation to level and duratian of supplemental zine intake at baseline among paticipants in the

Health Professionals Follow-Up Study ¥

Variable Nonusers Prreca
Level of supplemental zine intake, wmgfday
1-24 25-74 75-100 Sy
Total prostate cancer
No. of casesperson-years 21271440052 409/93 031 215/38 843 §4/10 518 36/5003
Age-adjusted RRT (954 C1) 1.0 (referent) 0.90(0.85 to L.O4) 0.99 (0.80 to 1.14) 0.90 (0.69t0 1.18) 124 (0.89 10 1.73) N
Multivaniate RR§ (959 CT) 1.0 (referent) 0.91(0.83 10 1.O7) 1.01 (0.86 10 1.19) 0.95(0.71 10 1.26) 1.29 (088 to 1.89) KR}
Muoltivariate RR§ (95% C1) 1.0 (refeient) 0.94 (08310 1.07) 1.01 ¢0.86 1 1.19) 1.02 (0.76 10 1.37) 137094 to 2.01) A7
Multivatiute RR| (954 1.0 (icferent) 1.08 (0.91 10 1.29) 1.05 (0.77 to 1.43) 143 {09310 2.15) 1o
Oigan-contined cancer
No. of cases 1223 282 108 26 14
Age-adjusied RRT (95% CI) 1.0 (referent) 0.99 (0.87t0 1.13) 0.87(0.71 10 1.06) (76 (0.51 to 1.12) 083 (0491 1 413 06
Multivariate RRY (95¢% CI) 1.0 (referent) 097 (118210 1.15) 0.88{0.71 10 1.10) 0.79(0 5210 1.19) 0.83 {049t 1.58) RE
Multivaniate RR§ (95 CI) 1.0 (referent) Q9708210 1.15) 0.89(0.7210 £.12) 0.84{055101.27) 096 (0,53 v £.72) A8
Multivanste RR| (95 C) L0 (referent) 095075t 1.21) 0.92(0.59 10 1.43) 1.10¢0.99 to 2.00) 89
Advanced cancer
No. of cases 37 56 40 11 in
Age-adjusted RR (95% Cl) 1.0 (referent) 0.75 (0 56100.99) 1.23¢0.881t0 1.71) 123 (068 10 2.25) 2281220 4.28) D08
Multivaniate RRE (95% () 1.0 {refereny 0.81 (0.57 t0 1.16) 145 (095 to 2.12) 1.39 (V7210271 229 (1,06 tu 4.95) 003
Multivaniate RR§ (95 C1) 1.0 {reterent) 081 (057 101.15) 1.36 (0.92 10 2.01) 1.6% (0.86 to 3.20) 2319112t 5.0 002
Multivanate RRI| (95 CD 1.0 (referent) 1720 .11 102.6Y% 1.93(0.92 to 4.03) 291 (.23 1 6.90) 002
Duration of supplemental zine use, y
-4 5-9 =10
‘Total prostate cancer
No. of casedpenon-years 2127/440052 600/118 870 92416870 76/11 653
Age-sdjusted RRi (955 C1) 1.0 (referent) 0.96 (087 10 1.05) (197 (0.78 to 1.19) 1.00(0.79 10 1.2%) 67
Multivanate RRy (959 Ch 1.0 {referenl) .97 (0.86 1o 1.0) 095 (07610 1.19) 1.02(0.79 10 1.32) 97
Multivanate RR§ (95 CI) 1.0 (referent) 0.97 (0.86 10 1.65) 096 (0.76 to 1.21) 1.09 (085t 1.41) .67
Multivariate RRY (95 Ch 1.0 (referent) 095075t 1.21) 1.05 (0.81 to 1.35) 93
Organ-conlined cancer
No. of cases 1223 349 49 32
Ape-adjusted RRT (95% CT) 1.0 (referent) 0.97 (0.86 10 1.09) 0.90 (0.68 1o 1.20) 0.74 (0.52 tu 1.05) .05
Multivaniate RRE (5% Cl) 1.0 (referent) 0,96 (0.82 10 1.12) 0.86(0.6310 1.18) (.75 (0.51 to [.09) 09
Multivaiiate RR§ (954 CI) 1.0 (refecent) 0.96(0.82t0 1.13) 088 (0.63101.21) 0.79 (0.54 to 1.16) A6
Multivariate RRT (95%. CI) L0 (referent) 0.89 (0.64 to 1.24) 0.77 (053 ta 1.13) 89
Advanced cancer
No. of cises RN} 7 18 23
Age-adjusted RR3 (95 CI) 1.0 (referent) 0.80(0.62 10 1.03} 1.26 (1.79 t0 2.03) 200 (1.31 10 3.07) 004
Multivariate RRY (959 CI) 1.0 {referent) 0.89(0.65to 1.23) 153 (0.9 10 261) 2.3 (142 t0 3.95) <001
Multivariate RRY {(95% C1) {.0 {referent) 0.88 (0.64 10 1.22) 1.47 (0.80 to 2.54) 2.56 (1.54tw04.20) <M
Multivariate RRY (955 CI) 144 (081 (6 2.56) <001

1.G {referent) 259 (L4910 4.32)

detection bias. Organ-contined cancers are those wilh no evidence of extraprostatic involvemeat at time of diagnosis; advanced cancers are those extending
regionatly to the seminal vesicle or other adjacent organs, pelvic lymph nodes, or distat organs (usually bone) at the time of dingnosis; or that were falal by the
end of follow-up. The sum of orpan-confined prostale cancer cases and advanced prostate cancer cases does not equal the number of total prostate cancer cases
because data on stage was ot available for all cases and hecause we excluded stage T3a cancers in the organ-confined and the advanced categories because they
are neither vrgan-conlined nor are they wsually advanced and heace do not fatl into cither group, RR relative risk; Cl = conlidence interval,

1RR {95% C1) adjusted for current age.

$RR (95% CI) adjusted for cumrent age, time period (1986 1988, 1988-1990, 1990--1992, 1992 1994, 1994--1996, 1996-1998, 1998 2000), bady mass index
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Herbal Supplements Are Often Not
What They Seem

By ANAHAD O'CONNOR

Americans spend an estimated $5 billion a year on unproven herbal supplements that
promise everything from fighting off colds to curbing hot flashes and boosting memory. But
now there is a new reason for supplement buyers to beware: DNA tests show that many pills
labeled as healing herbs are little more than powdered rice and weeds.

Using a test called DNA barcoding, a kind of genetic lingerprinting that has also been used to
help uncover labeling fraud in the commercial seafood industry, Canadian researchers tested
44 bottles of popular supplements sold by 12 companies. They found that many were not
what they claimed to be, and that pills labeled as popular herbs were often diluted — or
replaced entirely — by cheap fillers like soybean, wheat and rice.

Consumer advocates and scientists say the research provides move evidence that the herbal
supplement industry is riddled with questionable practices. Industry representatives argue
that any problems are not widespread.

For the study, the researchers selected popular medicinal herbs, and then randomly bought
different brands of those products from stores and outlets in Canada and the United States.
To avoid singling out any company, they did not disclose any product names.

Among their findings were bottles of echinacea supplements, used by millions of Americans
to prevent and treat colds, that contained ground up bitter weed, Parthenium hysterophorus,
an invasive plant found in India and Australia that has been linked 1o rashes, nausea and

flatulence.

Two bottles labeled as St. John’s wort, which studies have shown may treat mild depression,
contained none of the medicinal herb. Instead, the pills in one bottle were made of nothing
but rice, and another bottle contained only Alexandrian senna, an Egyptian yellow shrub
that is a powerful laxative. Gingko biloba supplements, promoted as memory enhancers,
were mixed with fillers and black walnut, a potentially deadly hazard for people with nut

allergies.

hitp://www.nytimes.com/2013/11/05/science/herbal-supplements-are-often-not-what-they-... 1/17/2014
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Of 44 herbal supplements tested, one-third showed outright substitution, meaning there was
no trace of the plant advertised on the bottle — only another plant in its place.

Many were adulterated with ingredients not listed on the label, like rice, sovbean and wheat,
which are used as fillers.

In some cases, these fillers were the only plant deteeted in the bottle — a health concern for
people with allergies or those seeking gluten-free products, said the studyv’s lead author,
Steven G. Newmaster, a biology professor and botanical director of the Biodiversity Institute
of Ontario at the University of Guelph.

The findings, published in the journal BMC Medicine, {ollow a number of smaller studies
conducted in recent vears that have suggested a sizable percentage of herbal products are
not what they purport to be. But because the latest findings are backed by DNA testing, they
offer perhaps the most credible evidence to date of adulteration, contamination and
mislabeling in the medicinal supplement industry, a rapidly growing arca of alternative
medicine that includes an estimated 29,000 herbal products and substances sold throughout
North America.

“This suggests that the problems are widespread and that quality control for many
companies, whether through ignorance, incompetence or dishonesty, is unacceptable,” said
David Schardt, a senior nutritionist at the Center for Science in the Public Interest, an
advocacy group. “Given these results, it's hard to recommend any herbal supplements to

consumers.”

Representatives of the supplement industry said that while mislabeling of supplements was
a legitimate concern, they did not believe it reached the extent suggested by the new

rescarch.

Stefan Gafner, the chief science officer at the American Botanical Council, a nonprofit group
that promotes the use of herbal supplements, said the study was flawed, in part because the
bar-coding technology it used could not always identify herbs that have been purified and

highlyv processed.

“Over all, I would agree that quality control is an issue in the herbal industry,” Dr. Gatner
said. “But I think that what’s represented here is overblown. I don’t think it's as bad as it
looks according to this study.”

The Food and Drug Administration has used bar-coding technology to warn and in some
cases prosecute scllers of seafood found to be “misbranded.” The DNA technique has also

http://www.nvtimes.com/2013/11/03/science/herbal-supplements-are-ofien-not-what-they-...  1/17/2014
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been used in studies of herbal teas, which showed that a significant percentage contain herbs

and ingredients that are not listed on their labels.

But policing the supplement industry is a special challenge. The F.D.A. requires that
companies test the products they sell to make sure that they are safe. But the system
essentially operates on the honor code. Unlike prescription drugs, supplements are generally
considered safe until proved otherwise.

Under a 1994 law, they can be sold and marketed with little regulatory oversight, and they
are pulled from shelves generally only after complaints of serious injury. The F.D.A. audits a
small number of companies, but even industry representatives say more oversight is needed.

“The regulations are very appropriate and rigorous,” said Duffy MacKay of the Council for
Responsible Nutrition, a supplement industry trade group. “But we need a strong regulator
enforcing the full force of the law. F.D.A. resources are limited, and therefore enforcement

has not historically been as rigorous as it could be.”

Shelly Burgess, a spokeswoman for the F.D.A., said that companies were required to adhere
to a set of good manufacturing practices designed to prevent adulteration, but that many

were ignoring the rules.

“Unfortunately, we are seeing a verv high percentage — approximately 70 percent — of firms’
noncompliance,” she said, “and we are very active in taking enforcement actions against

such violations.”

DNA bar coding was developed about a decade ago at the University of Guelph. Instead of
sequencing entire genomes, scientists realized that they could examine genes from a
standardized region of every genome to identify species of plants and animals. These short
sequences can be quickly analvzed — much like the bar codes on the items at a supermarket
— and compared with others in an electronic database. An electronic reference library at
Guelph, called the International Barcode of Life Project, contains over 2.6 million bar code

records for almost 200,000 species of plants and animals.

The testing technique is not foolproof. It can identify the substances in a supplement, but it
cannot determine their potency. And because the technology relies on the detection of DNA,
it may not be able to identify concentrated chemical extracts that do not contain genetic
material, or products in which the material has been destroyed by heat and processing.

hitp://'www.nylimes.com/2013/11/05/science/herbal-supplements-are-often-not-what-they-...  1/17/2014
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But Dr. Newmaster emphasized that only powders and pills were used in the new research,
not extracts. In addition, the DNA testing nearly always detected some plant matertal in the

samples — just not always the plant or herb named on the label.

Some of the adulteration problems may be inadvertent. Cross-contamination can occur in
fields where different plants are grown side by side and picked at the same time, or in
factories where the herbs are packaged. Dr. Gafner of the American Botanical Council said
that rice, starch and other compounds were sometimes added during processing to keep
powdered herbs from clumping, just as kernels of rice are added to salt shakers.

But that does not explain many of the DNA results. For instance, the study found that one
product advertised as black cohosh — a North American plant and popular remedy for hot
flashes and other menopause symptoms — actually contained a related Asian plant, Actaea

asiatica, that can be toxic to humans.

Those findings mirror a similar study of black cohosh supplements conducted at Stony
Brook University medical center last year. Dr. David A. Baker, a professor of obstetrics,
gynecology and reproductive medicine, bought 36 black cohosh supplements from online
and chain stores. Bar coding tests showed that a quarter of them were not black cohosh, but
instead contained an ornamental plant from China.

Dr. Baker called the state of supplement regulation “the Wild West,” and said most
consumers had no idea how few safeguards were in place. “If you had a child who was sick
and three out of 10 penicillin pills were fake, everybody would be up in arms,” Dr. Baker
said. “But it's O.K. to buy a supplement where three out of 10 pills are fake. [ don’t
understand it. Why does this industry get away with that?”

http:/fwww.nytimes.com/2013/1 1/05/science/herbal-supplements-are-often-not-what-they-...  1/17/2014
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PRODUCT DETAIL

We've got lots of grizzlies here in northwest Montana, and in the off-season they set
their activity level at "hibernate". We know you don't cut back your training that much,
but you do cut back, and you stay awake all winter eating. Come next season, you
look like you are ready to hibernate. ff that's the case, then you need Appestat, the
guaranteed way to restrict appetite during the off-season. Appestat is a stimulant-
free appetite control supplement that safely suppresses appetite and increases
carbohydrate metabolism, thereby helping to decrease body fat accumulation and
weight gain without the use of potentially harmful stimulants. When you start off next
season already at ideal weight, you'll be glad you invested a few dollars in Appestat.

What's in APPESTAT and What Do These Nutrients Do?

5-HYDROXYTRYPTOPHAN (5-HTP), is a plant-based precursor of serotonin. In
addition to potentially enhancing the quality of sleep and growth hormone release, 5-
HTP aids in reducing sugar cravings.

ZINC (we use the extremely bioavailable Monomethionine form) is an essential
part of approximately 300 different bodily function including carbohydrate
metabolism. Low zinc levels, common in high carbohydrate diets, can also reduce
the athlete's ability to utilize oxygen and generate energy during exercise,

IODINE is needed for the synthesis of one of the thyroid hormones known as thyroxin
that involved in regulating metabolic rate.

CHROMIUM POLYNICOTINATE helps insulin reguiate blood sugar levels;
supplementation tends to decrease blood sugar in people with high blood sugar
levels and raises blood sugar in people with low blood sugar levels. It improves the
uptake of cellular glucose for energy production and is believed to inhibit the
synthesis of new fat from carbohydrates, which frees the mitochondria to burn
already-stored fat. While there are many forms available to the consumer the
polynicotinate form is superior, considered to be 300 times more biologically active
(referring to absorption rates) than other forms of this trace mineral.

HYDROXYCITRIC ACID (HCA) may just be one of Nature's most remarkable
weight loss nutrients. This active ingredient of the Garcinia Cambogia fruit safely
inhibits an enzyme called citrate lyase, which is used in the conversion of
carbohydrates into fat. It also gently suppresses appetite and reduces food intake.

RELATED PRODUCTS

ANTHFATIGUE CAPS >
Reduce ammonia & reduce fatigue
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Garcinia cambogia (Hydroxycitric Acid)
as a Potential Antiobesity Agent

A Randomized Controlled Trial

Steven B. Haymsfield, MI3; David B. Allison, PhD; Joseph R Vasselli, PhD; Angelo Pietrobelli, MD:

Debra Greenfield, MS, RD; Christopher Nunee, MEd

Context.—Hydroxycitric acid, the active ingredient in the herbal compound Gar-
cinia cambaogia, competitively inhibits 1he extramitochondrial enzyme adenosine
triphosphate—citrate (pro-3S)-lyase. As a citrate cleavage enzyme that may play an
essential role in de novo lipogenesis inhibition, G cambogiais claimed to lower body
weight and reduce fat mass in humans.

Objective.—To evaluate the efficacy of G cambogia for body weight and fat
mass loss in overweight human subjects.

Design.- -Twelve-week randomized, double-blind, placebo-controlied trial.

Setting.—Outpatient weight controf research unit.

Participants.—Overweight men and women subjects (mean body mass index
[weight in kilograms divided by the square of height in meters], approximately 32
ka/nv).

Intervention.—Subjects were randomized to receive either active herbal com-
pound (1500 mg of hydroxycilric acid per day) or placebo, and both groups were
prescribed a high-fiver, low-energy diet. The trealment period was 12 weeks. Body
weight was evaluated every other week and fal mass was measured at weeks O
and 12.

Main Outcome Measures.—Body weight change and fat mass chango.

Results.—A total of 135 subjects were randomized to either active hydroxycitric
acid (n = 66) or placebo (n = 69); 42 (64%) in the aclive hydroxycitric acid group
and 42 (61%} in the placebo group completed 12 weeks of treatment (P = .74). Pa-
tients in bolh groups lost a significant amount of weight during the 12-week treat-
ment period (P<.001), however, between-group weight loss differences were not
statistically significant (mean [SD], 3.2 [3.3] kg vs 4.1 [3.9] kg; £=.14). There were
no significant differences in estimated percentage of body fat mass loss belween
treatment groups, and the fraction of subject weight loss as fat was not influenced
by treatment group.

Conclusions.—Garcinia cambogia failed to produce significant weight loss and

fat mass loss beyond that observed with placebo.
JAMA 1993:220: 1696 1600

EXCESSIVICADIPOSITY and its con-
comitant health risks are among the

efforts aimed at developing alternative
pharmacologic” and surgical weight re-

most common conditions managed by
health care practitioners, The limited
long-tern effectivencss of conventional
weight management, including behav-
ioral therapy,' is the impetus of major

frumthe Depatmentof Mad cine, Obesity Hesnarrﬁ
Centor, St iuke's Roosovelt Hospita!, Columb’a Unl
versty Cotogeof Prys cians and Surgaons, Nae fork,
NY

Heprnts, Stweven B HoymsSe'd, M0, Gbesty Re

seach Corter, 10 Amsteidam Ave, 14th Floor, New
Yors, NY 10025 (famald shh2@coumb’a edu)
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JAMA NGvember 11,1998 Vol 260, No 18

duction treatment strategies® A rapidly
growing therapeutic area, and one
widely embraced by the general public,
is the use of herbal weight loss produet s,

Anherb-derived compound, hydroxy-
citricacid, isnow incorporatedintomany
commercial weight loss products. Ob-
tained fromextracts ofrelated plantsna-
tive to India, mainly Gareinia camboyia
and Gareinia indica, hydroxyeitric acid
was first identified by Watson and
Lowenstein®® in the late 19605 as a po-

tent competitive inhibitor of the extra-
mitochondrial enzyme adenosine tri-
phosphate-citrate (pro-38)-lyase. These
investigators and others subsequently
demonstrated both in vitro and in vive
that hydroxycitric acid in animals not
only inhibited the actions of citrate
cleavage enzyme and suppressed de
novo fatty aecid synthesis but also in-
creased rates of hepatic glycogen syn-
thesis,” suppressed food intake,” and de-
creased body weight gain

Although hydroxyeitrie acid appears
to be a promising expervimental weight
control agent, studies in humans ave lim-
ited and results have been contradie-
tory!® ¥ (also R. Ramos, J. Flores Suenz,
I, Alarcon, unpublished data, 1996, and
G. Kaats, D), Pullin, L, Parker, S. Keith,
unpublished data, 1996). Supporting evi-
denee of hurnan hydroxyeitrie acid effi-
cacy for weight control is based largely
on studies with small sample sizes,'"?
studies that failed to inelude a placebn-
treated group,™ and use of inacewrate
measures of body lipid change.'? Al-
though hydroxyeitric acid effectiveness
remainsunclear, at least 14 separate hy-
droxycitricacid-containing produets ave
presently sold over-the-counter to con-
sumers.” This investigation was de-
signed toovercome limitations of eavlier
studies and examine the effectiveness of
hyvdroxyeitrie acid for weight loss and
fat mass reduction in a rigorous con-
trolled trial.

METHODS
Protacol

We tested 2 primary hypotheses in a
randomized, double-blind, placebo-con-
Lrolled tral: (1) ¢ caombingia produces a
greater reduction in body weight than
placebo, and (2) 7 cambogia produces a
greater reduction intotal body fat mass
than placebo. Advertisements were
placed in local newspapers, and over-

Gaciniaand Welght loss Heymslic'd el al

1998 Americon Medical Association. AH rights resaived.

Downloaded From: http:H/jamajamanctwork.com/ an 01/09/2014



weight subjects who responded and met
entry eriterinduring atelephonesereen-
ing interview weve scheduled for a base-
line visil. The evaluation included a
physical examination, electrocavdio-
gram, and sercening bload studies. Sub-
jeets meeting entry criteria were seen
within 2 wecks for randomization at
treatment week 0. Subjects were as-
signed tu placebo or active compound
withequal probability througharandom
number generalor.

The protocol with active herbal com-
pound included G cambogia extract (50%
hydroxycitricacid by chemical analysis),
taken3timesdaily astwob0u-mg caplets
30 minutes before meal ingestion. Total
daily dose was G cambogia extract, 3000
g, und hydroxyveitricacid, 1500 mg. Pla-
cebo-(reated subjects followed an iden-
tical protocol in which active compound
was replaced with inert ingredients.
Subjects Laking active compound or pla-
eebo were provided a high-fiber, 5040-
kJ/ddiet plan, with20%, 50%., and 305 of
energy as fat, carbohydrate, and protein,
respectively. The recommended daily
food provision was divided into 3 ineals
with an evening snack. Subjeets were
asked 1o maintain a stable physical ac-
tivity level and vetwrn for evaluation ev-
ery 2 weeks for a total treatment inter-
val of 12 weeks. Body weight was mea-
sured at each visit, and clinical informa-
tion, including potential herb or weight
loss adverse effeets, was oblained. Bi-
weekly pill counts and diaries were used
to cheek patient medication compliance.
Diet compliance was not quantitatively
monitored during the study.

The study was approved by the insti-
twtional review board of St Luke's
Rousevelt Hospital Center, New York,
NY, and all subjects gave written con-
sent prior to participation.

Subjects

Subjects were overweight but other-
wise healthy adulls aged 18 to 66 years
who had a body muss index (BMI, de-
fined as weight in kilograms divided by
the square of height in meters) of more
than 27 kg/m? and at most 38 kg/m®. Sub-
jects were excluded if they were preg-
nant, had any clinically significant medi-
cal condition, were taking presceription
medications or appetite suppressants on
a regubar basis, had a history of aleohol
orother dvug abuse, were allergic to any
of the study products, o1 had dicted with
weight loss in the past 6 months.

Body Composition

Body weight and height were mea-
sured to the neavest 0.1 kg and 0.6 em
using a digital scale (Weight Tronix,
New York, NY) and stadiometer (Hol-
tain, Crosswell, Wales), respectively.,
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Table 1.- Basel'ne Subject Characleristics®
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No. of Total Body

Group Patienls Age,y Woight, kg BMI, kg/m’t Fat Mass, %
l—lzevzlimem

den [ 43.1(2 8) 100.8 (11.0) 33.0(3.7) 284 (26}

Nomen 61 387 (7.8) B29(88)  311(27) 41903

fotal 66 486 (7.7) 838101 312(28) 414(78)
Placebo

tlen 14 405(559) 101.7 (11 8_) 323(275) 366 (5.9)

VWomen 55 396 (7.6) 84.8(109) 31.4(32) 438 (42)

Totat §9 394 (7.2) 88.2 (13.0) 31.9(3.1) 420{56)

*Dala (excepl number of patieals) o piesented as group mean (S0) X
1BMI tndicates body mass Index, de‘ined as weight In kilograms diddext by the square of helghl in neters

Total body fat mass was measured at
baseline and at the 12-week visit using
several different procedures,

A pencil-beam duat-energy x-ray ab-
sorptiometry (DXA) seanner (Lunar
DPX, Madison, Wis) was used to esti-
mate tolal body fat mass. Subjects com-
pleted the slow-mode whole body scan
and fat mass estimates were provided
by Lunar, Version 3.6g, software.” The
technical error of DXA percentage fat
mass estimates in our laboratory is
3.1%."7" The vemaining body fat mass
measurement methods used in our labo-
ralory for this study included underwa-
ter weighing,'™ skinfold thicknesses,!®
and bioimpedance analysis.™

Statistical Analysis

Basced on previous research,! we esti-
mated that a study that included at teast
30 completed subjectsineachof 2groups
would have move than 80% power at the
2-tailed a level of .05 to detect any sig-
nificant differences in body weight.

The2study hypotheses were testedin
separate setsof statistical analyses. Sta-
tistical models weve used in which the
outcome variable, either loss of body
weight or percentage of fut mass, was
set as dependent variable and assigned
treatment and other covariates were set
asindependent variablesinan intent-to-
treat analysis.? Within the intent-to-
treat analysis, missing data duce to mea-
surement failure or subjeet dropout
were imputed by carrying the Just ob-
servation forward (LOCE).” The base-
line value of the dependent variable (ie,
initial body weight or percentage of fat
mass) served as a potential independent
variablein each analvsis. Patient age and
sex also served as additional indepen-
dent variables. All analyses were con-
ducted ut the 2-tailed a level of .05,

Forcach ofthe 2 dependent variables,
a set of secondary analyses were con-
ducted, including (1) evaluation of com-
pletersonly; (2)imputation ofall missing
data with @ regression procedure vather
than the LOCH; (3) imputation of miss-
ing datausing the EM# algorithm rather
than the LOCE; (4) use of weight loss
slopes as outcomes® rather than the

Garenig and Weight Loss

simple baseline to finul measwrement
change when more than 2time points for
weight were available; (5) performance
of a full repeated-measures analysis of
varianee using all time points; and (6)
performance of a multivariate anatysis
of covariance using all time pointssimul-
taneously in the statistical model. In no
case didany of these secondary sensitiv-
ity analyseslead todifferent conclusions
than the primarvy LOCE intent-to-treat
analysis. We therefore report only the
results of the primary intent-to-treal
analysis.

At bageline, DXA readings were un-
available for several subjeets who had
technically poor scansor who were evalu-
ated during a brief periad in which the
DXA system was undergoing repair.
However, cach of these subjects had 1 or
more nieasurements of fal mass taken
with the other techniques mentioned
herein and summarized in ecavlier ar-
ticles.'"® Fstimatesof total body fat mass
for these subjects by DXA were inferred
using single imputation plus random er-
ror models based on multiple vegession
analysis of all other available measure-
maents of fat mass for that subjeet, as de-
seribed by Graham et al.® Simikuly, sev-
cral subjects completed the entive cowrse
oftreatinent and received some measure-
nment of body fat mass after treatment
but not by DXA. For these subjects, es-
timates of total body fat mass by DXA
also were imputed using the same statis-
tical mncthods and the other available
measurements of body fat mass.

The purported fat-mobilizing proper-
ties of hydroxyeitricacid wereevaluated
by computing the slope of change in fat
mass vs change in body weight for the 2
treatiment groups. Assuming approxi-
mately @ zero intercept for this relation,
the anticipated regression line slopes
should approach 0.7 to 0.8, the generally
acknowledged fraction of weight loss as
fat mass in obesity trials. Promotion of
fat masslossbhy active hydroxycitvicacid
would be associated with an increased
fraction of weight loss as fat mass,

Group results are expressed as mean
(SD) in text and tables. Data were ana-
lyzed using the statistical programs
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45 Not Randomized:
1 Pregnancy, 12 Medical Condilions,

| 180 £rigibte Patients |

I6 Already Taking Weight Loss Medications, —— -

| 6 Scheduls Conflicts, 15 No-Shows, L
I 5Changed Mind [135 Randomized
I 7 T
w.6"9 Received B 66 Received
Placebo and Diet Garcinia cambogia and Diet

7

[Aéé in 12-Week ITT Analysis ] [ 66 in 12-Week ITT Analys's |

‘ 27 Withdrawn:

I 1 Intervention ineffective,

| 18 Lost to Foliow-up,

;‘ 6 Developed Unrelaled Medica! Problems,
l 1 Schedule Conflict, 1 Nancompliant

24 Withdrawn:
4 Intervention Inoflective,
18 Lost lo Follow-up,
1 Pregnancy,
1 Schedule Confiict

42 Complated Trial ]

SPSSWIN, Version 7.6, and SPSSMVA,
Version 7.5 (SPSS Ine, Chicago, 1.

RESULTS
Baseline Characteristics

At bascline, 150 moderately over
weight subjects were sereened and, of
those, 135 were randomized to placebo
and active compound (Table | and Iigare
1). There were69subjects (BMI,31.9(3.1]
kg/m?) in the placebo-treated group (14
menand 65 women) and 66 subjects (BMI,
31.3 [2.8] kg/m) in the G cambogia—
treated group (5 men and 61 women).

Of the 69 placebo-treated subjects, 42
(6146) completed the 12-week protocol.
The veasons for subjeet withdrawal (27
cases) ave summavized in Figure 1. Of
the 66 subjects randomized to active
compound, 42 (64%) completed the 12
weeks of treatiment. The reasons forsub-
jeet withdrawal from this group (24
cases) are also summavized in Iigure 1,
There were no significant differences in
age, hody weight, or BMI1 between sub-
Jjecets who withdrew from the study and
those who completed the 12-weel pro-
tocol. There was also no significant dif-
ference between the 2 groups inthe pro-
portion of subjects who completed the
entire course of treatment (x*=0.11, P -
74). Among subjects completing the 12
weeks of treatment, medication compli-
ance was 88.6% (10.99%) and 92.19%
(10.0%) in the trextment and placebo
groups, respeetively (P = .30),

Weight Loss

Primary Analysis.—The weight loss
curvesfor placeboand treatment groups
are shown in Figure 2 for subjectsin the
intent-to-treat analysis with LOCF. The
estimated mean (SD) [mmedian (inter-
quartile range)] weight loss for the pla-
cehogronp was 4.1 (3.9 (3.9 D) kg and

1598 JAMA Novenber 11, 1998---Vol 250, Mo. 18

Figura 1.—Study CONSORT flow diagram. 7T indicales intent-to-treat.

42 Completed Trial |

forthetreatment group was 3.2(3.3) (2.6
.1)] kg. The weight loss within each
group was significantly ditferent from
baseline (¢4, = 11.795, P<..001), although
between-group weight loss differences
were not statistically sigmificant (42, -
1474, £ = .14}, Body weight change dif-
ferences remained nonsignificant after
controlling for patient starting weight,
sex, and age, Assumptions of the applied
parametric statistical analysis such as
homogeneity of vaviance and normality
of residuals were tested and no mean-
ingful violations were detected. Given
thelack ofsignificant findings, questions
of slatistical power are important.
Therefore, using the observed distribu-
tions of weight change and the within-
group SD thereof, we estimated that the
power of the clurent study to detect dif-
ferencesbetweenthe treatment and pla-
ceho groups in terms of weight change
was 8% to detect a between-proup dif-
ference in weight loss assmall as 2 kg at
the 2-tailed o level of .05,

Sccondary Analyses.—In no case did
any secondary analysis indicate any sta-
tistically significant effect for the active
compound to produce more weight loss
than placcbo.

Fat Mass Loss

Primary Analysis.—Results for body
fut mass analysis were imputed for 9
bascline and 4 post- weight loss subjects.
Withthe LOCEF intent-to-treat unalysis,
theestimated mean(SD) {fmedian (inter-
quartile range) percentage of bady fat
mass loss for the placebo group was
2.16% (2.06%}12.20% (2.79%) ) and the es-
timated percentage of fat mass loss for
the treatment group was 1.449% (2,169%)
[1.60% (1.9%)]. This difference was
tested using the Weleh test beeause the
varianees were significantly hetero-
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Figure 2.—Weight-change curves for 2 sludy
groups. Resulls are plolted for group means (¢95%
confidence himits) for 69 subjects In the placebo
group and 66 subjects in the lreatment group. Data
are fraom last-obsarvation-cariied-fonvard Inlent-to-
treat analysis.

geneous by the Levene test (P for vari-
ance heterogeneity — .03). Using the
Welch test, the placebo and treatment
group mean differences were not statis-
tically significant (¢,.., - 1.7, 1> = .08), This
finding was consistent with that of the
ordinary ftest (i - 178, - 08). Using
analysis of covariance with age, sex, and
pretest percentage of fat mass as covar-
iales, the percentage of fat mass differ-
ences also was nonsignificant (Fp =
167, P =.21).

Secondary Analyses.—As for weight
loss, all of the secondary analyses were
consistent with the primary analysis.
That i, in no case did analysis indicate
any statistically significant effect for the
active compound to produce « different
pereentage of body fat mass loss than
the placebo.

Examination ofthe change in fat mass
relative to change in body weight de-
rived using least squares regression
analysis for all subjects combined re-
sulted in the velation, Afat mass (kg) =
0.77 X Abody weight (kg) 044, withr=
0.89and P<..001. The association wasnot
changed significantly (£2.> 91) by adding
treatment group as a sccond indepen-
dent variable, even after adjusting for 3
additional potential covaviates; initial
body weight, sex, and age.

Adverse Events

No patient was removed firom the
study protocol for a Lreatment-related
adverse event, and the number of re-
ported adverse events was not signifi-
cantly different hetween the placebo and
trealment groups (eg, headache, 12vs 9,
respectively, upper respivatory tract
symptoms, 13 vs 16, respectively; and
gastrointestinal tracl symptoms, Gvs 13,
respectively).
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Table 2. Summary of Previous Garcinia cambogia Studies®
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Publication Major
Authoi(s) Type Study Deostgn §!}1__‘_1_){_Agenl(s) Sample _ Duration, wk Observatlons B
Badmaev and Indzlrsrhiiali ' Simj!te aim, GCE, 500 mg, chromium 77 obesa adulls, wilh 55 8 5.8% welght loss In \'.r)fnen,
Majeed” cpen label picotinate, 100 pg, 3 trmas per completing trial 4.9% In ment; combired,
day and healthy £ 001 vs base'ne
eating/exerclss o
Corito" Peertedowed  Randomized, Garcin'a indica oxtract 500 mg, 54 obese subjects 8 Active, 11.14 1b, vs plazebo,
double-blind, nickel chromium, 100 19, 3 randomized, with 39 4.2 1btt
placebc convolied I'mas per day and low-fat compleling trial
substitution dial

Ramos et &l Abstract Randomized, GCE, 500 mg, 3 limes per day, 40 obesae sublecls 8 Actve, 4.1 (1.8) kg, vs
(unpublished doubla-blind, and low-fal §200-6300 kJ/d randomized, vith 35 placebo, 1.3 (0.9) kg
dala) placebo contiolled  det __completing Iral (P« 05)§

Kaats el al Abslract Randomized, GCF, 1500 mg’d, chremivm 200 subjecls randomized, 4 Aclva, -2 84 It vs placebe,
(unpubdlished double-bind, picol:nate, 600 pg/d, valh 186 compleling -1.41b 12l mass loss
data) placebo controlied L-carnitne, 1200 mg’d, and triat (P-. 01)1

fow a1, high-fber diet
Thom™! Abstracl Randomized, Hydioxycitric acid, 1320 mg/d, In 60 subjects randomized, 8 Active, 6 4 kg, vs placebo,
double bind, 3 divided doses, and eumber completing 3.9 kg weight toss
pracebo cuntiolied 5040-kJ/d tow-fat det {1l not reportad (F+7.001), welght 1oss as
fat, 87% in gclive vs B0
in placedo grouptt
Rolhacker and Abstract Randomized, GCLZ, 800 g, na‘'uial caffeine, 0 obeso sublects 5] Active, ~4.0% (3.5%) vs

Wailiman**

double-blind,
placebo convoilad

60 1y, and chromium
polynicotinate, 40 yg, 3 Umes
per day, end 5040-kJ/d diet

complating trial

tandamized, vith 48

placeba, -3 0% (3.1%4)
body fat mass (=.30)

Girola et i Peer-reviswed  Randomized,

double-blisd,
placebo control‘ed

GCE, 55 mg, chrome, 19 mg.
and chilosan, 240 mg;
randomized lo ¢ of 3 groups,
aclive medicalion twice per
day, placebo twice per day, or
1 placebo and 1 aclive
medicalion per day, all groups
Leated with hypocaloric diet

150 ohese subjecls: 4
nurmber complating
trial not reported

Activo, twice per day,
-12.65% (1 2%), aclive,
onca per day,
= 7.9% (0 9%); twice per
day placebo, -4.3%
(1.04); "overmeight
reduction” (P01 for all
3 vs baselne)§

. . ____]

*GCE indicatas Garcinia cambogia extract
tNo SDs reporlad

tNo statistical analysis repoited
§Numbers in parenthases are SD.

COMMENT

In 1883 von Lippmann isolated hy-
droxycitrie acid, a minor constituent of
sugar beets® More than half a centary
later, in 1941, Martins and Maud™ dis-
covered that the (+) isomer of a racemic
hydrosycitric acid mixture is attacked
by the enzyme isocitrate dehydroge-
nase. The (=) hiydvoxycitrie acid isomer
of hydroxycitric acid was first isolated
by Lewis and Neelakantanin 1964, and
by 1969 Watson and colleagues®reported
the puwerful inhibition by ( ) hydroxy-
eitric acid of citrate cleavage enzyme.
Fvidently, the additional hydroxyl
group’s steric position, compared with
citrie acid, enhances its binding affinity
and competitively inhibits eatalytic ac-
tion by the enzyme. Citrate, entering the
eytoplasm from mitochondvia, cannot be
cleaved to release acetyl coenzyme A,
the substrate for de novo fatty acid syn-
thesis. Despite these century-old, well-
grounded obgervations, there has been
little effort to eritically test the basic as-
stmption underlying thevapeutic use of
hydroxycitric acid in overweight hu-
mans: thal hydroxyeitrie acid inhibition
of lipid synthesis will significantly re-
duce hody fat mass beyond that ob-
served with a placebo capsule.

The pregent study, carvied out during
a4 12-week evaluation period and using
accepled experimental design and in

GAMA Novermbier 11,1698 Vol 280, No. 18

vivo analylic methods, failed to support
the hypothesis that hydroxycitrie acid
as presevibed promotes either additional
weight ov fat mass loss beyond that oh-
served with placebo. Specifically, body
weight and fat mass change during the
12-week study period did not differ sig-
nificantly between placebo and treat-
ment groups. Theseresults apply toboth
the primary and secondary stutistical
analyses, Additionally, there werenoob-
served selective fut-mobilizing effects
specifically attributable to the active
agent, hydroxycitric actd.

Seveneavlier G cambogia tials haveap-
peared in peer-reviewed literature, M Has
ubstraets,'”3 and in industrial publica-
tionsas an open-label study' and random-
ized contralled trials."* We chose tocol-
lectively review these studies eventhough
G cantbogia typically was used in combi-
nation with other ingredients for the
claimed purpose of enhancing weight loss,

Of the 7 studies reviewed, b reported
significant (£<.05) effects of (7 cconbao-
gut alenc or in combination with other
ingredients on body weight or fat mnuss
loss in overweight humans (Table 2).
Thesc cavlierstudies allhave limitations
when specifically consgidering G cantbo-
gia as aweightloss agent, including lack
of placebo control ordouble-blinding in 1
study,' coadministration of ¢ camboyia
in combination with other potentially ac-

Garcinia and Weight L oss

tive ingredients in & studies, "1 gse
of an inaccurate body compaosition
method (near-infraved interactance)®in
1 study, and failure as of yet to publish
study results in peer-reviewed litera-
turein allbut 2™ of the 7 studies. How-
ever, owr present investigation, carried
out using accepted clinical tvial design
procedwres and applying accurate body
compusition methods, failed tosupporta
specific weight loss effect of (5 cambogia
administeredasrecommended. Thepres-
ent 12-week study period also exceeded
induvation all previous study treatinent
periods, which ranged from 4 to 8 weceks,

In owr present investigation we failed
to detect a weight loss or fat-mobitizing
effectofactive herb. The question there-
fore arises whether there exist condi-
tions differing Nrom those uszed in the
present study that might support hy-
droxycitric aeid efficacy. The 5040-ld/t
low-fat diet recommendedin our cturent
study was intended to mimic diets com-
monly prescribed as a component of
weight control programs. The possibil-
ity exists that the lipid synthesis-inhib-
iting properties of hydroxycitvie acid
may be more evident in subjeets relaps-
ing following a failect dict attempt, pax-
ticularvly if high-carbohydrate foods are
ingested.™

Another concernisrelated tu the tim-
ing and dosage considerations of hy-
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droxyeitric acid, Sullivan and  col-
leagues® showed that the effects of hy-
droxyeitric aeid in animals depend on
time of administration in relation to a
meal, with hydroxyeitrie acid maximally
effective when administered 30 to 60
minutes prior to feeding. The approach
used i our study and the others we re-
viewed suggested hydroxyeitric acidin-
gestion aboul 30 minutes prior to meal
intake, the lower end of the maximally
effective range. A related concernisthat
hydroxyeitric acid provided in divided
doses also was found to be rnore effective
than the same amount given as a single
dose? Although divided doses typieally
areused in weight loss protocols, human
doses ranging between 750 and 1500
mg/d of hydroxyeitrie acid ave at the ex-
treme low end of the in vivo duse-re-
sponse range established by Sullivan
andl colleagues.® Thus, in tight of the
many requirements for its effective use,
it seems unlikely that the maximal ef-
feets of hydroxyveitrie aeid will be real-
ized in human weight logs studies unless
treatment conditions are well defined
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vestigators,

In conelusion, our study evatuated the
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randomized, double blindstudy, failedto
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ing eftects of hydroxyeitric acid beyond
thoseof placebo, These observations, the
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herb (¢ camboyic as a facilitator of
weight loss,
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A 28-year-old male was transferred to our institution with 3
weeks of fatigue, dyspneu on exertion, jaundice, and dark
urine. In an effort o lose weight, he had been tking Hy-
droxycut, tvo tablets, two to three times per day (which is
within the manutacturer’s suggested dosing), from 3
mortths prior to admission up until the development of
symptoms. Additionally, for soreness assoctated with his
aerobic exercise program, he took an over-the-counter
pain-reliever containing acetaminophen 250 mp, aspirin
250 mg, aud caffeine 65 myg, four (ablets per day for the 10
days leading up to the development of his symptoms. He
was not a heavy drinker of ethanol, drinking 2--3 beers per
week. Physical examination was unremarkable and withowt
stigmata of chronic liver disease. Laboratory analysis
revealed a sennm aspartate aminotransterase of 1049 U/l
(normal range 7-36 L/1), alanine aminotransterase of 2272
(normal 4-45 U/1), alkaline phosphatase of 152 U/i {(normal

Recent reports have ideatiticd an association between hepatatoxicity
and the weight loss supplement Hydroxycut (MuscleTech,
Mississauga, Ontario, Canada). Here we report a case of severe
hepatotoxicity associated with Hyvdroayent and suunarize the
published data identifying an association between the herbal
campounds in Hydroxycnt and hepatotoxicity.

M. Shim (B9)
Division of Digestive Discases, David Getfen Schoaol
of Medicine at UCLA, 1629 Veteran Avenue, Apt. S,
Los Angeles, CA 90024, UISA

e-mail: shimmoOl ¢uela.cdu

S. Suaab

UCLA Depurtinent of Medicineg, Division of Digeslive Discases,
Box 957302, 200 Medical Plaza Suite 214, Los Angeles,

CA 9657302, 1ISA
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31103 U/, total bilirubin of 18,1 mg/dl (normal 0.2 1.1
mg/dl}, canjugated bilirubin of 9.0 (normal 0.0- 0.2 mg/dl),
albumin level of 4 g/dl (normal 3.7-5.1 g/dl), prothrombin
time of 12.8 s (normal 9.2-10.6 &), normal complete blood
count, normal clectrolyte panc!, and normal estimated
glomeralar filtration vate. Aminotransferase levels and
prothrombin time began to decline immediately after
admission and bilirubin peaked on hospital day 2 at 224
mg/dl. Acctaminophen level was undetectable. Tests for
viral hepatitis were negative. Ferritin was markedly cle-
vated at 9519 ng/ml (normal  10-210 ag/ml). HIE
genotyping was negative for Ho631D or C282Y mulations.
Antinuclear antibody titer was 1:40 (normal, =1:40),
smooth muscle antibody titer was 1:20 (normal, <1:20),
liver kidney microsomal antibody was negative, and solu-
ble liver antigen antibody was negative. Serum copper
level was 96 mcg/dl (normal 70-140 meg/dl) and cerulo-
plasmin was 31 mg/dl (normal 18 54 mg/dl). Twenty-tour
hour urine copper level was 290 meg/di (normal 3--50 meg/
dl). Slit-lamp examination for Kaiser-Fleischer rings was
equivocal. Abdominal ultrasound wih Doppler and com-
puted tomography (CT) scan with intravenous contrast
were both normal. The patient’s fiver function tests con-
tinued to improve and he was discharged on hospital day 9.

Discussion

Though the markedly elevated 24-lv urine copper level and
slit-lamp examination equivocal for Kaiser-Fleischer rings
suggested the possibility of underlying Wilson disease, the
normal serum copper and ceruloplasmin levels, lack of
underlying cirrhosis, lack of supportive family history, lack
of concomitant neurological or psychiatric disturbance, and
lack of hemolysis all argued against this diagnosis. In the
end, it was felt that the patienCs clevated urinary copper
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fevel was due 1o his marked cholestasis and that his pre-
sentation  was most  consistent  with  hepatotoxicity
associated with Hydroxyent.

This is the third reported case of hepatotoxicity associ-
ated with Hydroxyenr. The first case demonstrated a
predominantly hepatoceilular injury pattern on liver fune-
tion tests with peak alanine aminotransferase 3962 U/l that
resolved after 4 weeks, while the other demonstrated a
predominantly cholestatic pattern of injury {confirmed on
liver biopsy) that resolved alter 2 months [1]. In both cases,
the patients were teking three tablets three times per day.

The manufactuger’s list of active ingredients in Hy-
drovyeat is shown in Table (2], Of the ingredients listed,
extracts of Garcinia cambogia, Gymuema sylvestre, and
green tea (Camellia sinensis) have been associated with
cases of severe hepatotaxicity. In the one case associated
with Garcinia cambogia and Gymnema sylvestre, the patient
had taken a 7-day course of two dietary weight-loss sup-
plements, one of which contained both Garciniu cambogia
and Gymnema sylvestre, the week prior to becoming jaun-
diced [3]. This particular case progressed to fulminant
hepatic failure and death. The authors speculated that a
synergistic interaction hetween the weight-loss supplements
and chronic use of a leukotriene antagonist inhibitor, a class
of medicine that has been associated with severe hepato-
toxicity, resulted in her fulminant and ultimately fatal
presentation,

There have been at lcast 11 case reports associating
green tea extract (Camellia sinensis extract) with severe
hepatotoxicity [4 I3]0 In all cases, except two which
required liver transplantation |9, 13], there was eventual
recovery after cessation of the supplement containing the
extract. In one case [4], there was some suggestion of
causatton, as the patient rechallenged herseli with the same
supplement and again presented with severe hepatotoxicity.

The mechanism of the potential toxicity of grcen tea
extract is unclear. There has been speculation that the

Table 1 Listed ingredients in Hydroxyent

Garelnia cambogia esuact

Gymnema sylvestre extract

Soy phospholipids

Rhodiola rosea extract

Withania sonmifera exicact

Gireen tea extract (as Camellia sinensiy)

Catteine anhydrous

White tea extract (as Camellia sinensis)

Oolong tea extract {as Camellia sinensis)

Other ingredients: hydroxypropy! cellulose, microctystalline
cellulose, polyvinlypyrrolidone, croscarmellose sodium, vegetable

stearine, magnesiaim stearate, coating, silica, acesulfame-
potassivi, multodextrin, propylene oxide

predeminant polyphenol or catechin within this extract,
epigaliccatechin-2-gallate (FGCG), may be the causative
agent [131. An in vitro study suggested that high concen-
tations of KGCG were cylotoxic 1o rat liver cells [14].
However, this manuscript concluded that the oral bio-
availability of EGCG in green tea extracts was probably
too low to produce serum levels approaching the levels that
were cylotoxic o the rat liver cells, Because of this, it has
been futther proposed that the hepatoloxicity associated
with green tea extract may be an idiosyucratic and/or
hyperseasitivity-type reaction or that an undetected com-
pound contaminating the extract may be the causative
agent |4, 13, 14].

Finally, we cannot rule out an interaction between the
compounds in Hydroxyeut and the acetaminophen the patient
was taking concomitantly. Although we found no studies
directly investigating this possibility, one might speculate
that one or more of the compounds in Hydraxyeut could
induce or stimulate the CYP2E] cytochrome system, lead to
more  production  of  N-acetyl-p-benzo-quinone  imine
(NAPQD, and thus accentuate  acetaminophen-induced
hepatotoxieity, much like chwonic ethanol consumption.

Caution should be exercised by consumers using the
weight-loss supplement Hydroxyeut. There is evidence that
extracts of Garcinia cambogia, Gymnuema sylvestre, and
green tea (Camellia sinensis) contained in Hydroxycur may
be associated with severe and even fatal hepatotoxicity.
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