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Senior Regulatory Scientist, Regulatory Branch, Division of Programs& Enforcement Policy
(DPEP), Office of Special Nutritional, HFS-456

75-day Premarket Notification for New Dietary Ingredient

Dockets Management Branch, HFA-305

New Dietary Ingredient: Plant stanol fatty acid esters
Firm: McNeil Consumer Healthcare
Date Received by FDA: August 20, 1999
90-day Date: November 2, 1999

In accordance with the requirements of section 413(a)(2) of the Federal Food, Drug, and
Cosmetic Act, the attached 75-day premarket notification for the aforementioned new
dietary ingredient should be placed on public display in docket number95S-0316 afler
November 2, 1999
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●m Food and Drug Administration
Washington, DC 20204

AUG241999

John C. Young
Director, Regulatory Affairs - Nutritional
McNeil Consumer Healthcare
7050 Camp Hill Road
Fort Washington, Pennsylvania 19034-2299

Dear Mr. Young:

This is to notifi you that your submission pursuant to section 41 3(a)(2) of the Federal Food,
Drug, and Cosmetic Act (the Act) dated August 19, 1999, concerning the marketing of a
substance that you assert is a new dietary ingredient (i.e., plant stanol esters) was received by
the Food and Drug Administration (FDA) on August 20, 1999. Your submission will be kept
confidential for 90 days from the date of receipt, and after November 2, 1999, your
submission will be placed on public display at Dockets Management Branch (Docket No.
95S-03 16). Commercial and confidential information in the notification will not be made
available to the public.

Please contact us if you have questions concerning this matter.

Sincerely,

~obert J. M~ore, Ph.D.
Senior Regulatory Scientist
Division of Programs and Enforcement Policy
OffIce of Special Nutritional
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Mc,Veil Conswnev Hwlthcare, 7050 Camp Hill R{mi, Fort Washington, P4 19034-2299 (2 IS) 273-7000

Office of Special Nutritional (HFS-450) 45 / 9 ~99
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C Street, SW
Washington, DC 20204

RE: New Dietary Ingredient Notification

Dear Sir or Madam:

McNeil Consumer Healthcare (“McNeil”) submits the attached information to the
Food and Drug Administration, pursuant to the provisions of Section 41 3(a) of
Federal Food, Drug and Cosmetic Act, in anticipation of its marketing of a dietary

supplement form which contains the new dietary ingredient plant stanol esters.
McNeil intends to incorporate the ingredient plant stanol esters into a dietary—
supplement form by encapsulating it into a gelatin capsule.

On February 18, 1999, McNeil submitted to the Agency, in a format provided in
proposed regulation 21 CFR 170.36 [62 FR 18938, Substances Generally

Recognized as Safe (GRAS)], a summary of plant stanol ester information for use
as an ingredient in food. That submission, now included in Food Master File

000626, informed the Agency of McNeil’s conclusion that plant stanol esters are
generally recognized as safe (GRAS) for use in food at a level of 1.7g of plant
stanol esters per serving of food.

The Food and Drug Administration responded to the summary on May 17, 1999
that, at that time and based upon their evaluation of the submission and other
available data, there were no questions regarding McNeil’s conclusion that plant
stanol esters are GRAS under the intended conditions of use. That finding, together
with the scientific information relied upon and cited in that submission, forms the
scientific basis on which McNeil has concluded that the stanol esters dietary

supplement is safe. This conclusion meets and exceeds the statutory requirement
established under section 41 3(a)(2) of the Federal Food, Drug and Cosmetic Act
that the dietary supplement will “... reasonably be expected to be safe. ”
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This submission is made under section 413 of the Federal Food, Drug and Cosmetic
Act; therefore, we request that it be accorded the 90 day confidentiality provisions
relating to public notice. McNeil further considers some of the information

contained in this notification relating unpublished studies to be trade secret or
confidential commercial information and, therefore, protected from public
disclosure, Such information has been stamped “CONFIDENTIAL.”

If you have any questions, please do not hesitate to call me at 21 5/273-7695.

Sincerely
MCNEIL CONSUMER HEALTHCARE

Wctor Regulatow Affairs - Nutritional

.n. attach.
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The name and complete address of the manufacturer or distributor of the dietary
supplement that contains the dietary ingredient, or the dietary ingredient.

The distributor of the dietary supplement will be:

McNeil Consumer Healthcare
7050 Camp Hill Road
Fort Washington, Pennsylvania 19034
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SECTION 2

The name of the dietary ingredient.

The dietary ingredient is plant stanol esters (“plant stanol fatty acid esters, ” “stanol
esters, “ “phytostanol fatty acid esters, ” or “phytostanol esters”).

Plant stanol esters are made from a variety of plant sterol sources, including wood-
derived oils and vegetable oils. The principal pIant stanol esters are mixed fatty acid
esters of the 5a-phytostanols, sitostanol and campestanol. Sitostanoll’ (24-

ethylcholestan-3 &ol, CAS No. 19466-47-8) is formed by the hydrogenation of the

As-mono-unsaturated plant sterol, sitosterol (24-ethylcholestan-5 -en-3&ol, CAS No.

83-46-5) and also by the complete hydrogenation of the A5’22-di-unsaturated plant

sterol, sigmasterol (24-ethylcholest-5,22 -dien-3~ol, CAS No. 83-48-7), hence the

alternative name “sigmastanolo” Campestanol (24-methycholestan-3 &ol) is formed

by the hydrogenation of the A5-mono-unsaturated plant sterol, campesterol (24-

methycholest-5-en-3 f3-ol, CAS No. 474-62-4). Sitostanol and campestanol, in the

free form and as their fatty acid esters, also occur naturally in cereal grains such as
wheat, rye, corn and other foods that have for many years been part of the human
diet in the United States.

After the hydrogenation process has been completed, the mixed plant sterols are
converted to the corresponding fully saturated plant stanols (sitosterol and
sigmasterol to sitostanol, campesterol to campestanol). The pIant stanols are
thereafter converted to their fatty acid esters by an interesterification process using
food grade esters from vegetable oils.

1’Synonyms for sitostanol are ~-sitostantol, 5,6-dihydro-&sitosterol, 24-cz-ethylcholestanol,
dihydrositosterin, fucostanol, spinastanol, stigmastanol. Sitostarol is often referred to in the
scientific Iiteratura as p-sitostertol.
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SECTION 3

Description of the dietary supplement or dietary supplements that contain the
dietary ingredient including (i) the level of the dietary ingredient in the dietary
supplement, and (ii) the conditions of use recommended or suggested in the
labeling of the dietary supplement, or if no conditions of use are recommended or
suggested in the labeling of the dietary supplement, the ordinary conditions of use
of the supplement.

The dietary supplement containing the plant stanol esters dietary ingredient will be
in an encapsulated gelatin form. This plant stanol esters softgel product form will
be clearly labeled and promoted as a dietary supplement intended for use to reduce
the absorption of cholesterol from the gastrointestinal tract. The number of gelatin
capsules per serving size will be described on the label and each serving of the
dietary supplement will contain 1.7g of plant stanol esters, Label directions will
suggest or recommend consumption of up to 3 servings per day, resulting in
maximum daily consumption of up to 5g of plant stanol esters, That level of
consumption is within the level of dietary exposure considered as safe for use in
food,





SECTION 4

The history of use or other evidence of safety establishing that the dietary
ingredient, when used under the conditions recommended or suggested in the
labeling of the dietary supplement, will
including any citation to published articles
which the distributor or manufacturer has
will reasonably be expected to be safe.

reasonably be expected to be safe,
or other evidence that is the basis on
concluded that the dietary supplement

On February 18, 1999, McNeil submitted a summary of plant stanol esters
information for use as an ingredient in food. This information formed the basis for
McNeil’s conclusion that plant stanol esters are safe (GRAS) for use in food when
intended for use to reduce the absorption of cholesterol from the gastrointestinal
tract.

The Agency responded on May 17, 1999 that, after evaluating the materials, there
were no further questions regarding McNeil’s conclusion that stanol esters are
GRAS for use in food at a level of 1.7g of plant stanol esters per serving of food,

The materials and information submitted in support of the GRAS issue, which have
been updated to include information that has become available since the February
18, 1999 submission, together with the response from FDA, form the basis for the
opinion that plant stanol esters meet (and exceed) the statutory requirement under
section 41 3(a)(2) that they are “.. reasonably expected to be safe,,, ” for use as a
dietary supplement.

The information provided in support of McNeil’s conclusion of safety are:

. Attachment 1 - The Agency’s May 17, 1999 response to McNeil’s GRAS

submission.

. Attachment 2- The updated list of scientific articles which form the basis

for the opinion of safety. The references listed in bold have become
available since the February 18, 1999 submission, or have been updated
with their current publication status.

. Copies of the listed references are attached and, where appropriate,

stamped “CONFIDENTIAL.”
are
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.- Washington, DC 20204

Vivian A. Chester

Edward B. Nelson, MD, Ph.D.
McNeil Consumer Healthcare
7050 Camp Hill Road
Fort Washington, PA 19034-2299

May 17, 1999
M.h/LB,

tIlAYZ4~

Re: Food Master File 000626

Dear Ms. Chester and Dr. Nelson:

The Food and Drug Administration (FDA) k responding to the summary of information, dated
February 18, 1999, that you submitted to FDA. FDA received this summary of information on
February 19, 1999, and designated it as Food Master File 000626.

The subject of your submission is plant stanol esters. Your submission informs FDA of McNeil’s
view that plant stanol esters are generally recognized as safe (GRAS) for use as a nutrient in
spread at a level of 1.7 grams of plant stanol esters per serving of spread. According to your
submission, plant stanol esters are intended for use as nutrients in food to reduce the absorption of
cholesterol from the gastrointestinal tract. The basis for McNeil’s view that this use of plant stanol
esters is GRAS is through scientific procedures (21 CFR 170.30(b)). The submission states that
the determination that plant stanoi esters are GRAS has been made through the deliberations of a
panel of individuals (Raisio’s GRAS panel) who were convened by Raisio Benecol Ltd. McNeil
considers the members of Raisio’s GRAS panel to be qualified by scientific training and
experience to evaluate the safe~ of substances added to food.

McNeil’s submission describes the manufacturing process for plant stanol esters and proposes
food grade specifications. According to McNeil, sitostanol and campestanol are the main stanol
components of plant stanol esters. These stanols are prepared by the hydrogenation of
commercially available plant sterol blends, which are obtained as distillates from vegetable oils
and as byproducts of the kraft paper pulping industry. These stanols are transesterified with fatty
acid esters that are obtained from food-grade refined, bleached and deodorized vegetable oils, fats,
or their blends (e.g., canola oil, sunflower oil, safflower oil, or com oil). The transesterification of
plant stanols improves their volubility in fat and allows them to be properly distributed in the fat
phase in the gut prior to digestion.
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Based on the use of plant stanol esters in regular and reduced fat spreads at a level of 1.7 gram per
8 gram spread (packaged in single-serving units) or at a level of 1.7 gram per 15 gram spread
(packaged in a tub), and the consumption of three servings per day, McNeil estimates that
consumer exposure to plant stanol esters would be approximately 5.1 g/person/day, which
corresponds to an estimated dietary exposure to plant stanols of approximately 3 g/person/day (i.e.,
approximately 43 mg/kg body weight/day for a 70 kg adult). McNeil estimates that the current
dietary exposure to plant stanols from naturally occurring sources is in the range of 20 to 30
mglpersonlday.

McNeil describes published and unpublished absorption, distribution, metabolism, and excretion
studies in animals and humans. Based on these studies, which show that 97°/0 or more of sianol
esters that are administered to humans is excreted quantitatively and unchanged in feces, McNeil
concludes that plant stanol esters are hydrolyzed to free stanols in the gastrointestinal tract, that
there is no evidence of further metabolism of the plant stanols that are absorbed, and that plant
stanols from the blood and liver are excreted in the bile and eliminated in the feces intact.

McNeil describes published and unpublished human studies that were conducted in support of the
safety and efficacy of plant stanols or plant stanol esters in reducing serum cholesterol levels. The
populations described in these studies include adults with elevated serum cholesterol levels, adults
with normal cholesterol levels, adults with coronary heart disease, adults consuming cholesterol
lowering drugs, adults with non-insulin dependent diabetes mellitus, children with elevated
cholesterol, and children with normal cholesterol. According to McNeil, approximately 2000
people have consumed plant stanol or plant stanol ester-containing products for periods of up to
one year in human studies at ingestion rates that range from 1.2 to 17 grams of plant stanol esters
per day, with most studies using an ingestion rate in the range of 3.4 to 5.1 grams of plant stanol
esters per day.

McNeil states that no serious adverse events have been reported in either the published or the
unpublished human studies and that stanol ester containing products have been well tolerated by
the study populations. According to McNeil, extensive clinical laboratory monitoring in subjects
fed stanoi ester spreads demonstrated no systemic abnormalities related to glycemic control, liver
enzymes, or kidney function. McNeil conducted an in-depth follow-up with the clinical
investigators to determine the nature and extent of safety data collections and to corroborate the
safety conclusions reported in the publications. In addition, McNeil reports that a survey
conducted by the government of Finland provides information that almost 140,000 adults in
Finland consume commercially available plant stanol ester-containing spread on a daily basis.
According to McNeil, the Finnish survey does not identifi any association between consumption
of plant stanol esters and any health conditions.

The minimal absorption of plant stanol esters, coupled with their lipophilic nature, raises the
question of the potential effect of plant stanol esters on the uptake of fat-soluble vitamins
(Vitamins A, D, E, and K). McNeil’s submission separately addresses the potential effect of plant
stanol esters on each of these vitamins. For Vitamins A, D, and E, McNeil describes ( 1) the
results of published and unpublished human studies that included measurements or observations
bearing on the potential effect of plant stanol esters on vitamin status; and (2) scientific symposia
and other scientific meetings where the results of these human studies were discussed by the
scientific community. For Vitamin K, McNeil (1) describes the results of human studies, which
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have been discussed at scientific symposia and other scientific meetings, that included
measurements or observations bearing on the potential effect of plant stanol esters on Vitamin K
status; and (2) reasons that any serious impairment of Vitamin K function would result in readily
observable side effects, such as bruising or bleeding, that would have been noticed during studies
of the quality and duration of the published human studies. For each of the fat-soluble vitamins,
McNeil notes that widespread use of plant stanol esters in Finland for more than three years, with
follow-up in the form of a public health survey conducted by the Finnish government, revealed no
issues related to vitamin deficiency. Finally, for each of the fat-soluble vitamins, McNeil states
that Raisio’s GRAS panel assessed the available published and unpublished data and concluded
that ingestion of plant stanol esters does not affect vitamin status. McNeil concludes that ingestion
of plant stanol esters has not been accompanied by clinically significant changes in fat soluble
nutrient status.

McNeil describes a series of recently published animal toxicity tests, including tests for oral
toxicity, genotoxicty, developmental toxicity, reproductive toxicity, and potential for estrogenic
effects. According to McNeil, the test articles used in these studies included wood-derived
mixtures of plant stanol esters and vegetable oil-derived mixtures of plant stanol esters that cover
the range of composition of the commercial product. Based on these studies, McNeil draws the
following conclusions: (1) Based on a 13-week oral toxicity study in the rat, the no-observed-
adverse-effect-level (NOAEL) for plant stanol esters derived either from wood or from vegetable
oil corresponds to a daily intake of about 870 mg plant stanol esters per kg body weight in the rat

.-%–- (or approximately 61 grams per day for a 70 kg human); (2) plant stanol esters are not genoloxic;
(3) plant stanol esters produced no indication of embryotoxic or teratogenic effects, and had no
adverse effects on reproductive performance, at levels corresponding to a daily intake of about
4500 mg plant stanol esters per kg body weight in the rat (or approximately 320 grams per day for
a 70 kg human); and (4) plant stanol esters demonstrated no estrogenic effects in a uterotrophic
assay in the rat. McNeil also concludes that a carcinogenicity study is not needed for plant stanol
esters because of their low absorption, their lack of systemic toxicity, their lack of genotoxicity,
and the absence of structural features that are predictive of carcinogenic activity.

FDA has evaluated the information in McNeil’s submission as well as other available data and
information, including the Cytellin file that is available at FDA’s Center for Drug Evaluation and
Research, In addition, FDA went to the office of ENVIRON Corporation and evaluated certain
data and information that were reviewed by Raisio’s GRAS panel, Based on its evaluation, the
agency has no questions at this time regarding McNeil’s conclusion that plant stanol esters are
GRAS under the intended conditions of use. Furthermore, FDA is not aware of any scientific
evidence that plant stanol esters would be harmfi.d. The agency has not, however, made its own
determination regarding the GRAS status of the subject use of plant stanol esters. As always, it is
McNeil’s continuing responsibility to ensure that food ingredients that the firm markets are safe,
and are otherwise in compliance with all applicable legal and regulatory requirements.

.4==.
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An evaluation that a use of a food ingredient is safe is a time-dependent judgment that is based
on general scientific knowledge as well specific data and information about the ingredient. The

intended use of plant stanol esters to reduce the absorption of cholesterol from the gastrointestinal

tract exemplifies a recent trend in the food industry to develop food ingredients that have a
nontraditional function. The evolving scientific knowledge about such ingredients in the context

of changing dietary patterns, including long-term nutritional implications, amplifies the time-

dependent nature of any safety evaluation. Accordingly, the agency believes that it would be both
prudent and responsible for McNeil to continue to monitor, through scientific studies or otherwise,
consumers’ dietary exposure to plant stanol esters and the long-term nutritional implications for
individuals in all age !groups who routinely consume the ingredient. In this regard, we were
pleased to receive McNeil’s letter dated May 12, 1999, which(1) describes McNeil’s intent to
continue its clinical evaluation of plant stanol esters; (2) describes initiatives to ensure that plant
stanol esters are well understood by consumers and healthcare professionals and to evaluate
consumer use and understanding regarding plant stanol esters; and (3) states McNeil’s
commitment to provide FDA with updates on the outcome of these activities, including summaries
of safety findings from McNeil’s clinical program.

Finally, we have been advised by the Office of Food Labeling (OFL) in the Center for Food Safety
and Applied Nutrition that the proposed claim, “Helps promote healthy cholesterol levels,” falls
within the purview of structure/finction claims. However, as McNeil discussed with OFL on
May 2, 1999, the label of Benecol@ must i~~cludethe percentage and type of fat, e.g., “ %

.=-..
vegetable oil” as part of the term “spread” where that term appears on the label, and the=gency
expects you to bring this aspect of your label into compliance with the applicable regulations.
OFL will be sending you a separate letter discussing this issue. OFL has no other objection to
your label in light of your letter dated May 3, 1999, and the commitments made therein.

Sincerely yours,

/&k_oot&L4
Alan M. Rulis, Ph.D.
Director
Office of Premarket Approval
Center for Food Safety

and Applied Nutrition

.-



N

—— —



_- .- SAFETY OF PLANT STANOL ESTERS
REFERENCES (Updated)

1.

2.

3.

4.

5.

6,

7.

8,

9.

10.

110

Agricultural Research Service (ARS). Continuing Survey of Food Intakes by ~’ -!
Individuals 1989-1992. U.S. Department of Agriculture. Computer tapes. .
1994.

Ansari, G. A. S.; Walker, R.D.; Smart, V. B,; Smith, L.L. Further investigations
of mutagenic cholesterol preparations. Food Chem. Toxic. 1982, 20, 35-41.

Barnes, P.J. Non-saponifiable lipids in cereals. In Lipids in Cereal
Technology; Academic: London, 1983; pp 33-55.

Becker, M.; Staab, D.; von Bergmann, K. Treatment of severe familial
hypercholesterolemia in childhood with sitosterol and sitostanol. J. Pediatr.
1993, 122, 292-296.

Blair, S.; et al. A randomized trial comparing the efficacy and safety of a
combination of HMG Co-A reductase inhibitor and spread containing plant
stanol esters versus HMG-COA reductase inhibitor and placebo spread to help
reduce LDL and total-cholesterol levels. McNeil Protocol 97-035. Fort
Washington, PA ?9034. Unpublished. CONFIDENTIAL

Blomqvist, S. M.; Jauhiainen, M.; van Tel, A,; Hyvonen, M,; Torstila, l.;
Vanhanen, H. T.; Miettinen, T. A.; Ehnholm, C. Effect of sitostanol ester on
composition and size distribution of low- and high-density lipoprotein. Nutr.
Metab. Cardiovasc. Dis. 1993, 3, 158-164.

Booth, S. L.; Suttie, J.W. Dietary intake and adequacy of Vitamin K. J. Nutr.
1998, 128, 785-788.

Borzelleca, J.F. Macronutrient substitutes: safety evaluation. Regu/. Toxico/.
Pharmacol. 1992, 16, 253-264.

Boskou, D. Olive oil composition. In Olive Oil Chemistry and Technology;
Boskou, D., Ed.; AOCS: Champaign, Illinois, 1996; p. 52-83.

Brown, E.E.; Fudge,
hemorrhages in infant

Burck, P.J.; Thakkar,
sulphate in the rabbit,

J. F.; Richardson, L.R. Diet of mother and brain
rats. J. Nutr. 1947, 34, 141-151.

A. L,; Zimmerman, R,E, Antifertility action of a sterol
J. Reprod. Fert. 1982, 66, 109-112.



—

12. Cater N. B.; Grundy, S.M, Lowering serum cholesterol with plant sterols and
stanols: historical perspectives. Postgraduate Medicine Special Report: New
Developments in the Dietary Management of High Cholesterol, Nguyen, TT,
Ed.; McGraw-Hill: Minneapolis, Minnesota, November 1998; pp 6-14.

13. Clinton, S.K. Lycopene: Chemistry, biology, and implications for human
health and diseases. /VUtr. Rev. 1998, 56(2), 35-51.

14. Cullen, P.; Funke, H.; Schulte, H.; Assmann, G. Lipoproteins and
cardiovascular risk -from genetics to CHD prevention, Eur. Heart J. 1998, 19
Supp. c, C5-11 .

15. Curran, G. L.; Costello, R.L. Effect of dihydrocholesterol and soybean sterols
on cholesterol metabolism in rabbit and rat. Proc. Sot. Exp. Bio/. Med. 1956,

91, 52-56.

16. Customs Laboratory, Test Report 19990118003. February 2, 1999.

17. Czubayko, F.; Beumers, B,; Lammsfuss, S.; Lutjohann, D.; von Bergmann, K.
A simplified micro-method for quantification of fecal excretion of neutral and
acidic sterols for outpatient studies in humans. J. Lipid Res. 1991, 32, 1861-

1867.

18. Dale, L.C. A clinical use extension study of a spread containing plant stanol
esters to help reduce cholesterol. h4cNei/ Protoco/ 98-043. Unpublished.
CONFIDENTIAL

19. Dutta, P,C.; Appelqvist, L.-A.. Saturated sterols (stanols) in unhydrogenated
and hydrogenated edible vegetable oils and in cereal lipids. J. Sci. Food
Agric. 1996, 71, 383-391.

20, Dutta, P.C. Phytosterol oxides in some samples of pure phytosterols mixture
and in a few tablet supplement preparations in Finland. Second international
Conference on Natural Antioxidants and Anticarcinogens in Nutrition, Health
and Disease, Helsinki, Finland, June 1998. Abstract.

21. Farquhar, J. W.; Sokolow, M. Response to serum lipids and lipoproteins of
man to beta-sitosterol and safflower oil. Circulation 1958, XV//, 890-899.

22. Food Chemicals Codex. 4th edition, Committee on Food Chemical Codex,
Food and Nutrition Board, Institute of Medicine, Washington, DC: National
Academy Press, 1996.

23. Food and Drug Administration (FDA). Toxicological Principles for the Safety
Assessment of Direct Food Additives and Color Additives Used in Food,
Redbook //. Center for Food Safety and Applied Nutrition. 1993.



24.

25.

26,

27.

28.

—
.- 29.

30.

31.

32.

33.

Ghannudi, S. A.; Shareha, A.M.;, El Samannoudy, F,A.; Ibrahim, H.A..; El ‘~” ‘~ ~
Mougy, S. A.. Adverse effects of phytoestrogens: 1. Histological and ‘;!”

,,

histochemical effects of beta-sitosterol on the immature male rabbit, Libyan ‘_

J. Sci. 1978, 8B(0), 17-24.

Ghannudi, S. A.; Shareha, A. M.; Ibrahim, H. A.; El Samannoudy, F.A.;
E1-Mougy, S.A, Adverse effects of phytoestrogens: 111. The effect of

beta-sitosterol on the ovarian structures of immature rabbits. Libyan J. Sci.
1979, 9A (0), 1-12.

Gordon, M. H.; Mursi, E. A comparison of oil stability based on the Metrohm
Rancimat with storage at 20”C. J. Am. Oil Chem. Sot. 1994, 71(6), 649-

651.

Grundy, S. M.; Mok, H.Y. I. Effects
absorption in man. [n Lipoprotein
Verlay: Berlin, 1976; pp 112-118.

of low dose phytosterols on cholesterol

Metabolism; Greten, H., Ed.; Springer-

Grundy, S.M. (Veterans Affairs Medical Center at Dallas). The effect of
sitostanol ester margarine on cholesterol absorption in subjects with moderate
hypercholesterolemia. Unpublished. CONFIDENTIAL

Guyton, A. C.; Hall, J.E, Textbook of Medics/ Physiology. 9th ed. W,B.
Saunders Company: Philadelphia, 1996.

Gylling, H. Studies of plant stanol esters in different patient populations. New
Approaches to Dietary Management of Elevated Cholesterol Symposium,
January 29-30, 1999 Dublin, Ireland.

Gylling, H.; Miettinen, T.A. Serum cholesterol lowering by dietary sitostanol
is associated with reduced absorption and synthesis of cholesterol and
decreased transport of LDL apoprotein B in men with Type II diabetes. In,
Treatment of Severe D yslipoproteinemia in the Prevention of Coronary Heart

Disease 4. Gotto, A. M., Jr.; Mancini, M.; Richter, W.O. and Schwandt, P.,
Eds,; Karger: Basel, 1993; pp 57-59.

Gylling, H.; Miettinen, T.A. The effect of cholesterol absorption inhibition on
low density lipoprotein cholesterol level. Atherosclerosis 1995, 117, 305-
308.

Gylling, H,; Miettinen, T.A. Effects of inhibiting cholesterol absorption and
synthesis on cholesterol and lipoprotein metabolism in hypercholesterolemic
non-insulin-dependent diabetic men. J. Lipid Res. 1996, 37, 1776-1785.

—



—

—. ;

34. Gylling, H.; Miettinen, T.A. Stitostanol ester added to long-term simvastatin
treatment of coronary patients with low and high basal cholesterol absorption.
JACC 1998, 31(2), SUPPA, Abstract 1116-6.

35. Gylling, H.; Miettinen, T.A. Cholesterol reduction by different plant stanol
mixtures and with variable fat intake. Metabolism 1999, 48 (51, 575-580.
(Previously listed as “in press”)

36. Gylling, H., et al. Supplemental fax information for, “Cholesterol reduction by
different plant stanol mixtures and with variable fat intake. ” Unpublished.
CONFIDENTIAL

37. Gylling, H.; Miettinen, T.A. Retinol, vitamin D, carotenes and cx-tocopherol in

serum of a mildly hypercholesterolemic population treated with sitostanol
ester margarine. A-klubi, 14. -15.3. 1997, Kuopio; Abstract.

38. Gylling, H.; Miettinen, T.A. Sitostanol ester margarine lower serum total and
LDL-cholesterol level in humans. Am. Oil Chem Soc Annual Meeting, Seattle,
May 11-14, 1997; Abstract & Poster.

39. Gylling, H,; Miettinen, T,A. Efficacy of plant stanol ester in lowering

cholesterol in post menopausal women and patients with diabetes. Post-
graduate Medicine Special Report: New Developments in the Dietary
Management of High Cholesterol, Nguyen, T. T,, Ed.; McGraw-Hill:
Minneapolis, Minnesota, November 1998.

40. Gylling, H.; Miettinen, T.A. Serum cholesterol and cholesterol and lipoprotein
metabolism in hypercholesterolaemic NIDDM patients before and during
sitostanol ester-margarine treatment. Diabeto/ogia 1994; 37:773-780.

41. Gylling, H. Supplemental fax information for, “Serum cholesterol and

cholesterol and lipoprotein metabolism in hypercholesterolaemic NIDDM
patients before and during sitostanol ester spread treatment. ” Unpublished.

CONFIDENTIAL

42. Gylling, H.; Puska, P.; Vartiainen, E.; Miettinen, T.A, Serum retinol, a-

tocopherol, carotenes and lipid peroxide production during serum cholesterol
lowering by sitostanol ester margarine in a mildly hypercholesterolemic
population. Circulation, 1996; 94(8, Suppll ):1-578.

43. Gylling, H.; Puska, P.; Vartiainen, E.; Miettinen, T.A. Retinol, vitamin D,
carotenes and a-tocopherol in serum of a moderately hypercholesterolemic

population consuming sitostanol ester margarine. Atherosclerosis 1999, in
press.



———._:

44. Gylling, H.; Puska, P,; Vartiainen, E.; Miettinen, T.A. Serum sterols during

stanol ester feeding in a mildly hypercholesterolemic population. J. Lipid. Res.
1999;40;593-600.

45, Gylling, H.; Radhakrishnan, R.; Miettinen, T,A. Reduction of serum

cholesterol in postmenopausal women with previous myocardiai infarction and
cholesterol malabsorption induced by dietary sitostanol ester margarine:
women and dietary sitostanol. Circulation 1997, 96, 4226-4231.

46. Gylling, H. Supplemental fax information for, “Reduction of serum cholesterol

in postmenopausal women with previous myocardial infarction and cholesterol
malabsorption induced by dietary sitostanol ester margarine: women and
dietary sitostanol. ” Unpublished. CONFIDENTIAL

47. Gylling, H.; Siimes, M. A.; Miettinen, T. Sitostanol ester margarine in dietary
treatment of children with familial hypercholesterolemia. J. Lipid Res. 1995,

36, 1807-1812.

48. Hallikainen, M. A.; Uusitupa, M.I.J. Study Report and amendment: Effects of

two low-fat stanol ester margarine on serum cholesterol levels as part of low
fat diet in subjects with elevated serum cholesterol levels - comparison with

the effect of low fat diet alone. March 1998. Unpublished. CONFIDENTIAL

49. Hallikainen, M. A.; Uusitupa, M.I.J. Effects of 2 low-fat stanol ester-
containing margarine on serum cholesterol concentrations as part of a low-
fat diet in hypercholesterolemic subjects. Am. J. C/in. Ahtr., 1999, 69, 403-
410. (Previously listed as “in press”)

50. Hallikainen, M. A.; Sarkkinen, E.S.; Uusitupa, M.I.J. Dose-response effect of
plant stanol ester on serum cholesterol concentrations in hypercholesterolemic
subjects. Submitted for publication in J. Nutr. (Previously listed as submitted
for publication in Am J C/in Nutr)

51. Hasenhuettl, G.L..; Wan, P,J. Temperature effects on the determination of
oxidative stability with the Metrohm Rancimat, J. Am. Oi/ Chem. Sot. 1992,

69(6), 525-527.

52. Hassan, A. S.; Rampone, A.J, Intestinal absorption and lymphatic transport of
cholesterol and beta-sitostanol in the rat. J. Lipid Res. 1979, 20, 646-653.

53, Heinemann, T.; Leiss, 0.; von Bergmann, K. Effect of low-dose sitostanol on
serum cholesterol in patients with hypercholesterolemia. Atherosclerosis
1986, 61, 219-223,



54.

55.

56.

57.

58.

59.

60,

61.

62.

63.

64,

Heinemann, T.; Pietruck, B.; Kullak-Ublick, G.; von Bergmann, K. Comparison
of sitosterol and sitostanol on inhibition of intestinal cholesterol absorption.
4th Cologne Atherosclerosis Conference 1988. Birkhauser Verlag Basel; pp
117-122.

Heinemann, T.; Axtmann, G.; von Bergmann, K. Comparison of intestinal
absorption of cholesterol with different plant sterols in man. Eur. J. C/in.
Invest., 1993, 23, 827-831.

Heistaro, S.; Vartiainen, E.; Puska, P. Sitostanol ester margarine trial in a
mildly hypercholesterolemic population 1993-94, Self-reported general health
and symptoms. Cholesterol changes according to body mass index. National
Public Health Institute, Helsinki, Finland. Unpublished ‘a’. CONFIDENTIAL

Heistaro, S.; Kaartinen, P,; Paajanen, H.; Vartiainen, E.; Puska, P. Benecol
Users in the National Finrisk 97 Survey. National Public Health Institute,
Helsinki, Finland. Unpublished ‘b’. CONFIDENTIAL

Hendriks, H.F.J; Weststrate, J. A.; van Vliet, T.; Meijer, G.W. Spreads
enriched with three different Ieveis of vegetable oil sterols and the degree of
cholesterol lowering in normocholesterolaemic and mildly
hypercholesterolaemic subjects. Eur J C/in Ahtr 1999; 53:31 9-327.

Howard, B.; Kritchevsky, D. Phytochemicals and cardiovascular disease: A
statement for healthcare professionals from the American Heart Association.
Circulation. 1997; 95:2591-2593.

Ikeda, l,; Sugano, M. Comparison of absorption and metabolism of beta- !/<.’;!

sitosterol and beta-sitostanol in rats. A therosc/erosis 1978, 30, 227-237.

Ikeda, l.; Kawasakir A,; Samezima, K.; Sugano, M. Antihypercholesterolemic
Activity of sitostanol in rabbits. J. Nutr, Sci. Vitamino/. 1981, 27, 243-251.

Ikeda, l.; Tanabe, Y.; Sugano, M. Effects of sitosterol and sitostanol on
micellar volubility of cholesterol. J. Nutr. Sci. Vitamino/. 1989, 35, 361-369.

Isokaanta, M.; Puska, P,; et al. Cholesterol lowering competition between
villages: a community based innovative intervention. Unpublished manuscript.
CONFIDENTIAL

Isokaanta, M. Supplemental
competion between villages: a
Unpublished. CONFIDENTIAL

fax information for, ‘Cholesterol lowering
community based innovative intervention. ”



65.

66,

67.

68.

69.

70.

71.

72.

73.

74.

75.

Jones, P.J. H.; Howell, T.; McDougall, D. E.; Feng, J. Y.; Parsons, W. Short-
term administration of tall oil phytosterols improves plasma lipid profi{es in
subjects with different cholesterol levels. Metabolism 1998, 47, 751-756.

Jones, P.; Ntanios, F, Comparable efficacy of hydrogenated versus non-
hydrogenated plant sterol esters on circulating cholesterol in humans. tVutr.
Rev. 1998; 56:245-248.

Kris-Etherton, P.M.; Etherton, T. D,; Pearson, T.A..; et al. Stanol-
supplemented margarine (SM) towers LDL-C in moderately

hypercholesterolemic subjects fed an Average American Diet (AAD), FASEB
J. 1998, 12, A206, abstract.

Kris-Etherton, P. Supplemental telephone correspondence for, “Stanol-
supplemented margarine (SM) lowers LDL-C in moderatley

hypercholesterolemic subjects fed an Average American Diet”. Unpublished,
CONFIDENTIAL

Kudchodkar, B,J.; Horlick, L.; Sodhi, H.S.
cholesterol metabolism in man. Atherosclerosis

Kwiecinski, G. G,; Petrie, G. I,; DeLuca, H,F.
reproductive functions of the male rat. J. Ahtr.

Lees, R.S.; Lees, A.M. Effects of sitosterol

Effects of plant sterols on
1976, 23, 239-248,

Vitamin D is necessary for
1989, 1195, 741-744,

therapy on plasma lipid and
lipoprotein concentrations. In Lipoprotein Metabolism; Greten, H,, Ed;

Springer: Berlin; 1976, pp 119-124.

Lees, A. M.; Mok, H. Y. I.; Lees, R.S.; McCluskey, M. A.; Grundy, S.M. Plant
sterols as cholesterol-lowering agents: clinical trials in patients with
hypercholesterolemia and studies of sterol balance. Atherosclerosis 1977,

28, 325-338.

Lutjohann, D.; Bjorkhem, l.; Beil, U. F.; von Bergmann, K. Sterol absorption
and sterol balance in phytosterolemia evaluated by deuterium-labeled sterols:
effect of sitostanol treatment. J. Lipid Res. 1995, 36, 1763-1773.

MacLatchy, D. L.; G.J. Van Der Kraak. The phytoestrogen fl-sitosterol alters

the reproductive endocrine status of goldfish, Toxicol. Appl. Pharmacol.
1995, 134, 305-312.

MacLatchy, D.; Peters, L.; Nickle, J.; van der Kraak, G. Exposure to /3-

sitosterol alters the endocrine status of goldfish differently than 17(3-estradiol,

Environ. ToxicoL Chem. 1997, 16(9), 1895-1904.

—



76, MacMurray, T, A.; Morrison, W.R. Composition of wheat-flour lipids. J. Sci,
Food Agric. 1970, 21, 520-528.

77, Malini, T.; Vanithakumari, G. Rat toxicity studies with ~sitosterol. J,

Ethnopharm. 1990, 28, 221-234.

78. Mattson, F.H.; Volpenhein, R,A.; Erickson, B.A. Effect of plant sterol esters
on the absorption of dietary cholesterol. J. Nutr, 1977, 107, 1139-1146.

79. McConnell, R.F. TNO Study 1857. Subchronic (13 week) oral toxicity study
with stanol esters (sitostanol ester) in rats. A critical microscopic evaluation

of the ovaries, uterus, vagina, and mammary gland with histomorphological
classification of the stage of estrous in individual rats. January 9, 1998.

Unpublished. CONFIDENTIAL

80. McNeil Clinical Study Report 97-019. A placebo-controlled trial comparing the
efficacy and safety of three phytostanol ester containing spreads to help
reduce cholesterol. Unpublished. CONFIDENTIAL

81. McNeil Protocol 97-019. A placebo-controlled trial comparing the efficacy and
safety of three phytostanol ester containing spreads to help reduce
cholesterol. Unpublished. CONFIDENTIAL

82, McNeil Consumer Products Company, Research and Development (R. Bruce;
M. Davidson). Comparative oxidative thermal analysis of stanol/sterols and
related esters, Research Report No. 230. September 1, 1998. Unpublished.
CONFIDENTIAL

83. McNeil Consumer Products Company, Research and Development. Stanol and
sterol analysis. Analytical report LAR 72. 1998, Unpublished, CONFIDENTIAL

84. McNeil Consumer Products Company, Research and Development (K.

Shapiro). Heat abuse recovery studies: Stanol stability in pan fried stanol

ester spread and stanol ester baked products. Technical Repon. May 14,
1998. Unpublished, CONFIDENTIAL

85. McNeil Consumer Products Company, Research and Development (Higgins, J.;
Martellucci, S.; Hatcher, M. A.) Enzymatic hydrolysis of sterol and stanol
esters in a simulated gastrointestinal environment. Research Report No, RR
189, 5/29/1 998. Unpublished. CONFIDENTIAL

86. Mellanen, P.; Petanen, T.; Lehtimaki, J.; Makeia, S.; Bylund, G.; Holmbom,
B.; Mannila, E.; Oikari, A.; Santti, R, Wood-derived estrogens: studies in vitro
with breast cancer cell lines and in vivo in trout. Toxicol. Appt. Pharmacol.
1996, 136, 381-388.



87. Mensihk, R.P. Safety of pIant stanol esters. New Approaches to Dietary
Management of Elevated Cholesterol Symposium, January 29-30, 1999
Dublin, Ireland.

88. Mensink, R.P.; Maastricht University, Effects of consumption frequency of
margarine and shortening, enriched with a mixture of stanol esters, on fasting
lipoprotein concentrations. Unpublished. CONFIDENTIAL

89. Mensink, T.A. Supplemental information for, “Effects of consumption
frequency of margarine and shortening, enriched with a mixture of stanol
esters, on fasting lipoprotein concentrations. ” Unpublished tables.
CONFIDENTIAL

90. Miettinen, T.A. Supplemental fax information for, “Serum levels, absorption
efficiency, faecal elimination and synthesis of cholesterol during increasing
doses of dietary sitostanol esters in hypercholesterolaemic subjects. ”
Unpublished.

91. Miettinen, T. A.; Gylling, H. Supplemental fax information for, “Serum

cholesterol, cholesterol precursors, and plant sterols in hypercholesterolemic
subjects with different Apo E phenotypes during dietary sitostanol ester
treatment. ” Unpublished. CONFIDENTIAL

92. Miettinen, T. A.; Gylling, H. Serum cholesterol lowering properties of plant
sterols. Unpublished manuscript. CONFIDENTIAL

93. Miettinen, T. A.; Gylling, H. Regulation of cholesterol metabolism by dietary

plant sterols. Curr Op)n Lipido/ 1999;1 0(1 ]:9-14.

94. Miettinen, T. A.; Gylling, H. Serum cholesterol lowering properties of plant
sterols. Proceedings of COST 916. 2nd Workshop: bioactives inositol

phosphates and phytosterols in foods, Goteborg, Sweden, 1996 (in press).

95. Miettinen, T.; Gylling, H.; Vanhanen, H, Lipoprotein and cholesterol
metabolism altered by rapeseed oil without and with added plant sterols.
17th Nordic L@id Symposium, Imatara, Finland, 1993, 14-19.

96. Miettinen, T. A.; Puska, P.; Gylling, H.; Vanhanen, H,; Vartiainen, E.
Reduction of serum cholesterol with sitostanol-ester margarine in a mildly
hypercholesterolemic population. N, Eng/. J. Med. 1995, 333, 1308-1312,

97. Miettinen, T. A.; Vanhanen, H. Dietary sitostanol related to absorption,
synthesis and serum level of cholesterol in different apolipoprotein E
phenotypes. A therosc/erosis 1994, 105, 217-226,



98. Miettenen, T., Vanhanen, H.; Wester, 1. Use of a stanol fatty acid ester for
reducing serum cholesterol level. U.S. patent 5,502,045. March 26, 1991,

99. Miettinen, T. A.; et al. The inhibitory influence of rapeseed oil-supplemented
sitostanol ester serum (PK-stanol study) on cholesterol content: long term
follow-up on a Finnish population. Protocol. Unpublished(a). CONFIDENTIAL

100. Miettinen, T. A.; et al. The inhibitory influence of rapeseed oil-supplemented

101

sitostanol ester serum (PK-stanol study) subject on cholesterol content: long
term follow-up on a Finnish population. Questionnaire. Unpublished(b).
CONFIDENTIAL

Moore, R.A,; Bittenger, l.; Miller, M. L.; Hellman, L.M. Abortion in rabbits fed

a vitamin K deficient diet. Am. J. Obstet. Gyneco/. 1942, 43, 1007-1012.

102. Morris, G. S,; Zhou, Q.; Hegsted, M.; Keenan, M.J. Maternal consumption of
a low vitamin D diet retards metabolic and contractile development in the
neonatal rat heart. J. Me/. Cc// Cardio/. 1995, 27, 1245-50,

103, Muller, D, P.R.; Lloyd, J. K.; Wolff, O.H. Vitamin E and neurological function.
The Lancet 1983, 1, 225-228.

104. National Research Council (NRC). Recommended Dietary Allowances, National tic,; ,-j, p

—. Academy Press: Washington, D. C., 1989.

105. Nguyen, T.T. A tolerability study evaluating plant stanols used in daily

amounts of 3, 6 or 10 g. McNei/ Protoco/ 98-058, Unpublished.
CONFIDENTIAL

106. Nguyen, T. T.; et al. (Mayo Clinic). Study on the acceptance and use of a new
food supplement to lower cholesterol in a free-living population in Olmsted
County. Unpublished. CONFIDENTIAL

107. Nguyen, T. T,; Croghan, I.T.; Dale, L.C. Effect of three different phytostanol
ester enriched spreads on serum lipoproteins in mildly hypercholesterolemic
US population. Abstract. Cardiovascular Disease Prevention IV, Sept. 1998

108. Nguyen, T. T.; von Bergman, K.; Croghan, I.T.; Dale, L.C. Cholesterol
lowering effect of stanol-ester in a US population of mildly
hypercholesterolemic men and women. /Wayo CWC Proc, in press. (Previously
listed as submitted for publication in Mayo Clinic Proc}

109. Nguyen, T.T. Recent clinical trial evidence for the cholesterol-lowering
efficacy of a dietary supplement in an American population, Maximizing
Dietary Management of High Cholesterol Symposium; held during the 71st
Scientific Sessions of the American Heart Association, November 1998,
Dallas, TX.



——..—
110. Nguyen, T. T.; Dale, L.C. Plant stanol esters and vitamin K (letter to the

111.

112,

113,

114,

115.

—

116.

117.

118,

119.

120.

121.

editor). Mayo Chic Proc 1999, 74, 642-643. (New publication)

Nguyen, T.T, Studies of plant stanol esters in American populations:
preliminary results. New Approaches to Dietary Management of Elevated

Cholesterol Symposium, January 29-30, 1999 Dublin, Ireland.

Niinikoski, H.; Viikari, J.; Palmu, T. Cholesterol-lowering effect and sensory
properties of sitostanol ester margarine in normochoiesterolemic adults.
Stand. J. Nutr. 1997, 41, 9-12.

Niinikoski, H. Supplemental fax information for, “Cholesterol-lowering effect

and sensory properties of sitostanol ester margarine in normocholesterolemic
adults. ” Unpublished. CONFIDENTIAL

Ntanios, F.Y.; Jones, P.J. H. Effects of variable dietary sitostanol

concentrations on plasma lipid profile and phytosterol metabolism in hamsters.
Biochim. BioPhys. Acts 1998, 1390, 237-244.

Oster, P,; Schlierf, G.; Heuck, C. C.; Greten, H.; Gundert-Remy, U.; Haase, W.;
Kiose, G.; Nothelfer, A.; Raetzer, H.; Schellenberg, B.; Schmidt-Gayk, H.
Sitosterol in familial type II hyperlipoproteinemia. A randomized, cross-over,
double-blind study, Dtsch. med. Wschr. 1976, 10?, 1308-1311.

Parviainen, M. T.; Koskinen, T. Vitamin A, D and E status in a Finnish
population - a multivitamin study. Human Nutr. C//n. Nutr. 1983, 37C, 397-
403.

Plat, J.; Mensink, R.P. Safety aspects of plant sterols and stanols. In,
Postgraduate Medicine Special Report: New Developments in the Dietary
Management of High Cho/estero/, Nguyen, T. T., Ed.; McGraw-Hill:
Minneapolis, Minnesota, November 1998; pp 32-38.

Plat, J.; Mensink, R.P, Vegetable oil based versus wood based stanol ester
mixtures: effects on serum lipids and hemostatic factors in non-
hypercholestero lemic subjects. Submitted for publication in Eur. J. Cardio/. (a).

Plat, J.; Mensink, R.P. Maastricht stanol study. Raisio group protocol.
Unpublished(b). CONFIDENTIAL

Plat, J.; van t-ieugten, M. M. A,; Mensink, R.P. Results of Maastricht
study. Unpublished(c). CONFIDENTIAL

Plat. J.; Mensink, R.P. Questionnaire results of Maastricht stanol
Unpublished(d). CONFIDENTIAL

stanol

study.



122. Plat, J,; Mensink, R.P.; Hornstra, G. Effects of diets enriched in wood based
—.—

or vegetable oil based phytostanol ester mixtures on serum lipids and
lipoproteins in normocholesterolemic men and women. X111 international

symposium on drugs affecting lipid metabolism, Florence Italy, May 30-June
3, 1998; Poster and Abstract.

123. Pollak, O,J.
702-706.

124. Pollak, O. J.;

Reduction of blood cholesterol in man. Circulation 1953, V//,

Kritchevsky, D. Sitosterol. In Monographs on Atherosclerosis,
Vol. 10. Clarkson, T. B,; Kritchevsky, D.; Pollak, O. J., Eds.; Karger: New
York, 1981, pp 1-219.

125. Rader, D. A placebo-controlled trial evaluating the efficacy and safety of
yogurt containing plant stanol esters to help reduce cholesterol. t14cNei/
Protoco/ 98-039. Unpublished. CONFIDENTIAL

126. Raicht, R.F.; Cohen, B. I.; Fazini, E.P.; Sarwal, A. N.; Takahashi, M. Protective
effect of plant sterols against chemically induced colon tumors in rats. Can.
Res. 1980, 40, 403-405.

127. Raisio Group. BRG 1404-PCT. Undated.

128. Raisio Group. Stability of stanol ester compared to the rapeseed oil.
Research Report No. B97302. September 12, 1997.

129. Raisio Group, Benecol Unit. {Siivinen, K.) Reports of VTT (Research Report
No. 41 8/97) and Tullilaboratorio (Test Report 19970410-025). 1997.

130, Raisio Group. Analysis of sterol residue obtained from the batch filtrate after

131

the hydrogenation process and the recrystallization process. (M. Reunanen,
Abo Akademi University, Finland). January 5, 1999.

Raisio Group. Pesticide determinations at Customs Laboratory. February 10,
1999.

132. Raision Margariini Research Laboratory. Oxidation stability. Research Report
No. B961 61. October 21, 1996.

133. Robinson, M.; Wnorowski, G.; Dreher, M. Dietary stanols as anti-
hypercholesterolemic agents: a 90 day sub-chronic feeding trial as a safety
assessment in the rat. FASEB. J. 1998, 12, A206 (abstract).

134. Rosenblum, E.R.; Stauber, R.E.; Van Thiel, D. H.; Campbell, I. M.; Gavaler, J.S.
Assessment of the estrogenic activity of phytoestrogens isolated from
bourbon and beer. Alcohol. Clin. Exp. Res. 1993, 17, 1207-1209.



.—y. 135. Salen, “G.; Ahrens, E.H.; Grundy, S.M. Metabolism of ~sitosterol in man. J.
/,, .

C/in. /nvest. 1970, 19, 952-967.

136. Salen, G.; Shefer, S.; Nguyen, L.; Ness, G. C.; Tint, G, S.; Shore, V.
Sitosterolemia. J. L@id. Res. 1992, 33, 945-955.

137. Schaefer, E. Lipid lowering agents other than anion exchange resins which
affect the gastrointestinal system. In: Levy Rl, Sheperd J, Packard CJ, Miller
Ne (eds) Pharmacological control of hyperlipidemia. Prous, Barcelona, 1986,
Pp 119-132.

138. Schardein, J.L. Chemically Induced Birth Defects. Marcel Dekker, Inc.: New
York, 1985.

139. Schuhmann, P; Schneller, R. Method for qualitative and quantitative
determination of phytosterols in vegetable oils using LC-GC off-line. Mitt,
Gebiete Lebensm. Hyg. 1996, 87, 708-715.

140, Schwartzkopff, W.; Jantke, H.-J. Dose-effectiveness of &sitosterol in cases

of type Ila and Ilb hypercho{esterolemia, Munch. Med. Wschr. 1978, 120,
1575-1578.

141. Scott, L.; Baylor College of Medicine. The effect of plant stanol esters with
-.;.— the usual diet and the NCEP Step I diet on lipids and lipoproteins in

hypercholesterolemic subjects. Unpublished. CONFIDENTIAL

142. Shepard, T.H. Shepard’s Cata/og of Teratogenic Agents. CD-ROM version,
Micromedix, Inc.: Englewood, CO., 1999.

143. Shipley, R.E.; Pfeiffer, R.R.; Marsh, M. M.; Anderson, R.C. Sitosterol feeding.
Chronic animal and clinical toxicology and tissue analysis. Circ. Res. 1958,
V/, 373-382.

144. Simell, O. Plant Stanol Esters in Children: The STRIP Study. New Approaches
to Dietary Management of Elevated Cholesterol Symposium, January 29-30,
1999 Dublin, Ireland.

145. Slesinski, R.S.; Turnbull, D.; Frankos, V. H.; Wolterbeek, A. P.M.; Waalkens-
Berendsen, D.H. Developmental toxicity study of vegetable oil-derived stanol
fatty acid esters. Regul. Toxicol. Pharmacol. 1999, 29, 227-233,

146. Smith, L. L.; Johnson, B.H. Biological activities of oxysterols, Free Radica/
L3iol. Med. 1989, 7, 285-332.



147, Sugano, M.; Morioka, H.; Ikeda, 1. A comparison of hypocholesterolemic

activity of beta-sitosterol and beta-sitostanol in rats. J. Nutr. 1977, 107,

2011-2019.

148. Tammi, A.; Ri5nnemaa, T.; Gylling, H.; et al. The effect of sitostanol
margarine spread on serum lipids in healthy children already on a diet low in
saturated fat and cholesterol: The STRIP project. Abstract and poster
presented at the 70th European Atherosclerosis Society Congress, September,
1998.

149. Tammi, A.; R5nnemaa, T.; Simell, O. Plant stanol ester margarine as a serum
cholesterol lowering agent in healthy children on a diet low in saturated fat
and cholesterol. The STRIP Project. Abstract in Pediatric Research 1999, 45
(4, part 2) 133A.

150. Tammi, A. Supplemental fax information from Raisio group for, “The effect of
sitostanoi ester margarine on serum lipids in healthy children already on a diet
low in saturated fat and cholesterol.” Unpublished. CONFIDENTIAL

151, Technical Assessment Systems, Inc. (TAS). TAS-DIETTM: TAS International
Diet Research System, U.S. Module, Version 3.51. TAS, Inc.: Washington,
D.C. 1997.

152, Terry, J. G,; McGill, B.L..; Crouse, J.R. Evaluation of the use of ~sitostanol.
as a nonabsorbable marker for quantifying cholesterol absorption. J. Lipid
f?es. 1995, 36, 2267-2271.

153. Turnbull, D.; Frankos, V. H.; van Delft, J, H. M.; et al. Genotoxicity evaluation
of wood-derived and vegetable oil-derived stanol esters, Regu/. ToxicoL
Pharmacol. 1999a, 29, 205-210.

154. Turnbull, D.; Whittaker, M. H.; Frankos, V. H.; Waalkens-Berendsen, I.D,H. 13-
Week oral toxicity study with stanol esters in rats. Regu/. Toxico/. Pharmaco/.
1999b, 29, 216-226.

155. Turnbull, D.; Frankos, V. H.; Leeman, W. R.; Jonker, D.; et al. Short-term tests
of potential estrogenic activity of wood-derived and vegetable oil-derived
stanol esters. ReguL Toxicol. Pharmacol. 1999c, 29, 211-215.

156, Uusitupa, M. Efficacy of plant stanol esters in subjects consuming NCEP
diets. New Approaches to Dietary Management of Elevated Cholesterol
Symposium, January 29-30, 1999, Dublin, Ireland.

157. Van Onselen, E.N. M.; Plat, J.; Mensink, R.P. Results of Maastricht stanol
frequency study. Unpublished. CONFIDENTIAL



158. Vanhanen, H. Cholesterol malabsorption caused by sitostanol ester feeding
and neomycin in pravastatin-treated hypercholesterolaemic patients, Eur. J.
Clin. Pharmacol. 1994, 47, 169-176.

159, Vanhanen, H. T.; Miettinen, T. Effects of sitostanol ester dissolved in dietary
oil on serum cholesterol plant sterols, and cholesterol precursors. Circui’ation
1991. Abstract.

160, Vanhanen, T. H.; Miettinen, T.A. Effects of unsaturated and saturated dietary

161

plant sterols on their serum contents. C/in. Chim. Acts. “1992, 205, 97-107. ”

Vanhanen, H. T,; Blomqvist, S.; Ehnholm, C.; Hyvonen, M,; Jauhiainen, M.;
Torsitila, l.; Miettinen, T,A. Serum cholesterol, cholesterol precursors, and
plant sterols in hypercholesterolemic subjects with different apoE phenotypes
during dietary sitostanol ester treatment. J. L@id Res. 1993, 34, 1535-1544.

162. Vanhanen, H. T,; Kajander, J.; Lehtovirta, H.; Miettinen, T,A. Serum levels,
absorption efficiency, faecal elimination and synthesis of cholesterol during
increasing doses of dietary sitostanol esters in hypercholesterolaemic
subjects. Clin. Sci. 1994, 87, 61-67.

163. Vessby, B. Comparison of the lipid lowering effects
containing free stanol or stanol ester. Investigator

. preliminary results. Unpublished, CONFIDENTIAL

of two margarine
draft protocol and

164. Volger, O. L.; et al. Effect of dietary stanol esters on hepatic lipid metabolism
in APO* 3-leiden transgenic mice. Abstract and poster presented at the 71“
European Atherosclerosis Society Congress, May 1999.

165. VTT Chemical Technology. Research Report No. KET 41 8/97: Determination

of PAH compounds; Determination of PCDDS and PCDFS; Determination of
Elements. May 29, 1997.

166. Vuorio, A, F.; Gylling, H,; Turtola, H.; et al. Sitostanol ester spread without
and with simvastatin in dietary treatment of families heterozygous of familial
hypercholesterolemia North Karelia deletion. Circulation 1998, 98 (No, 17,
Supplement 1), 533-4, Abstract 2804.

167, Vuorio, A. Supplemental fax information for, “Sitostanol ester spread without
and with simvastatin in dietary treatment of families heterozygous of familial
hypercholesterolemia North Karelia deletion. ” Unpublished. CONFIDENTIAL

168. Wellik, D. M.; Norback, D. H.; DeLuca, H.F. Retinol is specifically required

during midgestation for neonatal survival. Am. J. Physiol. 1997, 272
(EndocrinoL Metab. 35), E25-29.

—



169. Westrate, J. A.; Meijer, G.W. Plant sterol-enriched margarine and reduction

of plasma total- and LDL-cholesterol concentrations in normocholesterolaemic
and mildly hypercholesterolaemic subjects. Eu. J. C/in. Nutr. 1998, 52, 334-
43.

170. Whittaker, M. H.; Frankos, V. H.; Waalkens-Berendsen, I. D. H.; Wolterbeek,
A.P. M. Two-generation reproductive toxicity study of plant stanol esters in
rats. Regul. Toxicol. Pharmacol. 1999, 29,196-204.

171. Williams, C., American Health Foundation. The health effects of dietary fiber
and plant stanol ester spread on the stool weight and blood cholesterol of
young children, Unpublished study report. CONFIDENTIAL

172. Williams, C.; et al. Health effects of plant stanol ester and bran fiber on lipids,
stool weight and stool frequency in young children. Submitted for publication
in Am. J. C/in. Nutr., 1999. (New Iisiting)

173. Williams, C.; et al. Lipid-lowering effects of a plant stanol ester spread in
young children. Submitted for publication in Eur. Heart J. (supplement),
1999. (New listing)

174. Williams, L.; Hill, D. P,; Davis, J. A.; Lowenthal, D,T. The Influence of Food on
the Absorption and metabolism of Drugs: an Update. Eur. J. Drug Metab.

_—_ Pharmacokin. 1996, 21, 201-11.

175. Xu, G.; Salen, G.; Shefer, S.; Ness, G. C.; Nguyen, L. B.; Parker, T. S.; Chen,
T. S.; Zhao, Z.; Donnelly, T. M.; Tint, G.S. Unexpected inhibition of
cholesterol 7-alpha-hydroxy lase by cholesterol in New Zealand white and
Watanabe heritable hyperlipidemic rabbits, J. C/in. /nvest. 1995, 95(4),
1497-7504.

176, Xu, G.; Salen, G.; Tint, G. S.; Batta, A. K.; Shefer, S. Campestanol (24-
methyl-5 -alpha-cholestan-3 -beta-ol) absorption and distribution in New
Zealand white rabbits: effect of dietary sitostanol. Metabolism, 1999,

48(3),363-368.

177. Yasukawa, K.; Takido, M.; Matsumoto, T.; Takeuchi, M.; Nakagawa, S.
Steroi and triterpene derivatives from plants inhibit the effects of a tumor
promoter, and sitosterol and betulinic acid inhibit tumor formation in mouse

skin two-stage carcinogenesis. Onto/ogy 1991, 48, 72-76.

_&==-.


