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By courier o November 8, 2001
‘Food and Drug Administration (FDA) SR
Dockets Management Branch (HFA-350)
5630 Fishers Lane, rm. 1061
ROCKVILLE MD 20852
US.A.
Ref. Reopening of Comment Period for the interim final rule authorizing a health claim on

the association between plant sterol/stanol and reduced risk of Coronary Heart Disease
(CHD); publication date October 5, 2001; @gkgt Nos. (_)OP~1275 and 00P-1276.

COMMENT BY MB MULTI BENE HEALTH OY LTD ON UNESTERIFIED PLANT

STEROLS/STANOLS

levels from various food products, e

- years, MB
_support its opin ‘ »
_man trials to justify the health claim for unesterified plant sterols and v

oP-121s oy

With regard to the subject Comment Period, as described in the title above,
we would like, on behalf of the Finnish registered limited company MB
Muiti Bene Health Oy Ltd, to file the following comments on the beneficial
effects of unesterified plant sterols/stanols, which is the main business of
our compaﬁy, Please note that this letter is signed by Mrs. Anu Mehtonen,
legal representative of the said company, and its Legal Counsel, Mrs. Maria

- Parker of Ermnst & Young in Helsinki, Finland. Any communications in this
,Iﬁa‘tterf should be made to one of both of them (details below). ;

1. Background

To estimate the eligibility of the unesterified forms of plant sterols/stanols

_for the health claim, the Food and Drug Administration has requested addi-
- tional information and comments concerning the effectiveness of unesteri-

fied plant sterols/stanols in reducing the elevated serum cholesterol level
and the risk of coronary heart disease (CHD), particularly at lower intake

 After sgudyirig t,h? \qffqggi}{qness and safety of unesterified plant stérols for

iBene Health Oy Ltd submits the following documents to
ion, that there should be enough scientific studies and hu-

stanols.
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The use of natural, unesterified plant sterols/stanols in food products with
one or more of the minerals calcium, magnesium and potassium is pro-
tected by the United States Patent 6,136,349. This invention is called Mul-
" (iBene® for its multiple beneficial effects. A Novel Food Application has
" been submitted to place plant sterols containing the MultiBene®-ingredient
on the European market. Also to ANZFA has been submitted the Novel
Food Application to place MultiBene® on the Australian- New Zealand
- novel food market. (GRAS notification may be submitted by the end of the

year 2001).

3. Equivalence

'In the human géstrointestinal (gut) track, plant sterol vestkéx"s’ are hydrblyéed

" Several extensive animal and human studies on the effects of plant sterols

~ other bakery products have been u

" Ina qlinical trial (Korpela et al. 2001) the
* enriched yoghurt, low-fat fresh cheese and low-fat

to fatty acids and free sterols by pancreatic carboxyl

ester lipase (Miettinen

et al. 1999; European Commission, 2000; Federal Register FDA, 2000;
Normen et al. 2000). Therefore, sterol esters are biologically and physio-

logically equivalent to free sterols (Federal Register

FDA, 2000).

FDA has also concluded that the studies of the effectiveness of free plant
 stanols in blood cholesterol reduction are relevant to the evaluation of the
relationship between plant stanol esters and reduced risk of coronary heart

disease when such studies met the study selection criteria specified (Federal
 register FDA, 2000). Irrespective of the ingested form (free vs. esterified),
- the free (unesterified) plant sterol is the active component also in safety re-

lated phenomenon. Thus, it can be concluded that the data relating to plant
sterol and stanol esters can be directly applied to free plant sterols and

stanols.

4, Studies and trials

containing MultiBene® have shown a very effective lowering of elevated
. blood pressure and cholesterol concentrations. A wide range of food prod-
* ucts, such as meat products, yoghurt and other dairy products, bread and

di

serum total and LDL-cholesterol levels in mildly

ard cheese decreased
holesterolemic sub-

* jects. A randomised, placebo-controlled, double-blind parallel study design

with six-week intervention period was used. 164 subjects participated in
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the study. The subjects were randomised into six groups, which were sterol

yoghurt, placebo yoghurt, sterol fresh cheese, placebo fresh cheese, sterol

hard cheese and placebo hard cheese groups. The subjects consumed either
150 g of yoghurt, 50 g of fresh cheese or 50 g of hard cheese per day. Daily
doses of test products provided circa 2 grams of plant sterols.

Total cholesterol concentrations decreased by 4.0-8.3 % in the plant sterol
groups. The plant sterol enriched fresh cheese and hard cheese reduced se-
rum total cholesterol concentrations statistically significantly compared to
their placebos. LDL-cholesterol concentrations decreased by 8.7-11.2 % in
the plant sterol groups. In each plant sterol group, the reduction was statis-

tically significant compared to their placebo groups.

In a recently published study made with plant sterol enriched low-fat yo-
ghurt (Volpe et al. 2001), thirty moderate hypercholesterolemic subjects
participated in study. The study started with an 8-week low-fat low-
cholesterol diet. After that, the subjects were randomly assigned to one of
two treatment groups for a period of 4 weeks: a low fat yoghurt (100 ml)

 enriched with a 1 g plant sterol extract versus 100 ml of traditional low-fat

yoghurt. After a 2-week wash-out period, subjects were crossed over for an
additional 4-week period. After a 4-week wash-out period, eleven of the
thirty subject were treated with 2 g plant sterols per day for a period of 8

. weeks. The consumption of yoghurt with 1 gram daily dose of planit‘ sterols

significantly reduced serum total cholesterol and LDI-cholesterol levels
and LDL-cholesterol: HDL-cholesterol. The effect of plant sterols on serum
total and LDL cholesterol seemed to be dose-dependent. No changes were.

observed in HDL~cholesterol and triacylglycerol levels. ‘

* Inaclinical trial (Sarkkinen et al. 1999) tall oil derived plant sterols en-
- riched frankfurters and cold cuts reduced sefum total cholesterol concentra-
«_, tions significantly in hypercholesterolemic subjects. A randomised, pla-

cebo-controlled, single-blind repeated measure design with three test peri-
ods was used. Altogether 21 subjects participated in the study. The subjects
consumed a total of 75 grams of frankfurters and cold cuts per day, which

* provided 2.1 grams of plant sterols.

" Asa résult, serum total cholesterol conccntratiorgﬁdccrease_d}?y_f{;‘? % and
- LDL-cholesterol by 4.6 %. No effect on serum HDL-cholesterol and

triglyceride concentrations was found.

In a clinical trial (Tikkanen et al. 2001; a manuscript) three different food
items were enriched with tall oil derived plant sterols. Daily consumption
100 g of bread (wheat and rye bread), 8-16 g of jam (ingested mixed with
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natural non-flavoured yoghurt) and 70 g of meat products (meatballs and
sausage products), significantly reduced both serum total and LDL-
cholesterol concentrations and improved the HDL/LDL-ratio. A random-
ised, double-blind, placebo-controlled parallel study with two groups and
three test periods was used. The study comprised of 71 hypercholes-

. terolemic subjects. Half of the subjects consumed plant sterol enriched
food items and half of the subjects placebo products. During the first inter-
vention period the plant sterol enriched food items were calculated to pro-
vide 1.25 g of plant sterols, during the second period 2.5 g and during the
third period 5 g.

- According to the food diaries, the actual intake of plant sterols were: during
‘the first period 0.9 g, the second period 1.9 g and the third period 4,2 g.
During the three periods (0.9 g; 1.9 g42g, respectively) both total and
LDL-cholesterol levels decreased significantly more in the intervention
group than in the placebo group: total cholesterol by 6 %, 6 %, 8 % (inter-
vention) vs. 0-3 % (placebo) and LDIL-cholesterol by 10 %, 10 %, 13 %
(intervention) vs. 3-5 % (placebo). The HDL/LDL-ratio improved signifi-
cantly in the intervention group compared with the placebo group. ‘

S. References and study reports to demonstrate effects of plant
sterols/stanols in various food products. o

H o i © . (The reports attached not“hereto are market with *).

ATTACHMENT 1: European Commission. Opinion of the Scientific
committee on food on a request for the safety assessment of the use of phy-

. tosterol esters in yellow fat spreads, 2000, European Commission, Health
& Consumer Protection Directorate-Gen¢ral.

- N S "ATTACIFIL\{IENTFZ‘(from;co\'/er only): 4Federka‘1' Register:' Sépteﬁlber 8,
= . " 2000. Volume 65, Number 175, Pages 54685-54739
: ’  http://vm.cfsan.fd :80/rd/fr000908.himi

- ATTACHMENT 3: H, Karppanen, T. Vaskonen and E. Mervaala: Novel
- "MultiBene" food composition lowers serum cholesterol and decreases
~  obesity. XTIl International Symposium on Drugs Affecting Lipid Metabo-

. lism. Florence, Italy, 1998. Abstract Book. page 32.

: ATTACHMENT4Korpela Riitta, Hogstrom Pia et al. Plant étetols reduce
~ serum lipids incorporated in low fat dairy products. 2001. '

* Miettinen TA. Stanol esters in the treatment of hypercholesterolemia.
European Heart Journal Supplement 1999;1:S50-S57.
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% Normen L, Dutta P, Lia A, Andersson H. Soy sterol esters and b- N
sitostanol ester as inhibitors of cholesterol absorption in human small
bowel. American Journal of Clinical Nutrition 2000'71:9084913.

ATTACHMENT 5: Sarkkinen Essi, Tapola Niina, Uu31tupa Mattl Effect
on low fat and low salted meat products enriched with ] Mult1bene® on se-
rum total, lipoprotein lipids and blood pressure in subjects with mild to
moderate hypercholestrolemia. Study report. 1999.

ATTACHMENT 6: Sumuvuori V., Vaskonen T., Helenius H., Mervaala E.
and Karppanen H.: Cholesterol lowering effect of sitostanol ester marga-
rine and plant sterols is enhanced by co-administration of calcium, magne-
sium and potassium. Abstract Book, A-club meeting, April 16-17, 1999,
Helsinki.

ATTACHMENT 7: Vaskonen T., Mervaala E. and Karppanen H.: Incorpo-
ration of mineral nutrients and plant sterols in a high-salt, high-cholesterol,
and high-fat diet lowers blood pressure and serum cholesterol, and de-
creases obesity. Abstract Book, A-club meeting, April 16-17, 1999, Hel-
sinki.

ATTACHMENT 8: Tikkanen Matti J., Hogstrom Pia et al. Effect of diet
~ based on low-fat foods enriched with no-esterified plant sterols and mmeral
nutrients on serum cholesterol. Manuscnpt ' EEE

ATTACHMENT 9: Tuomilehto J., Hogstrém P., Keinénen- Klukaanmeml
S., Tikkanen M., Karppanen H.: Reduction of serum cholesterol concentra-
tion with a diet consisting of common foods enriched w1th plant sterols.
European Heart Journal 1999; 20 (Abstract Supplement) XXI Congress of
the European Society of Cardiology, Barcelona, Spain. Page 176.

ATTACHMENT 10: Vaskonen T., Mervaala E. and Karppanen H.: Novel
food composition prevents the i increase of blood pressure and serum cho-
lesterol during a high-fat, high-salt diet, and decreases obesity. Scandma-
vian Cardiovascular Journal 1999; 33 (Suppl. 51), P 62 Page 45.

A'I‘TACHMENT 11: Vaskonen T, Mervaala E. and Karppanen H Incor-

~ poration of mineral nutrients and plant stérols in a high-salt, high-
cholesterol, and high-fat diet lowers blood pressure and serum cholesterol,
and decreases obesity. 5™ International Symposium on Multlple Risk Fac-

tors in Cardiovascular Dlsease Global Assessment and Interventlon, Vcn-
ice (Italy) October 28-31, 1999. Abstract Book.
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ATTACHMENT 12: Vaskonen T., Mervaala E. and Karppanen H.: Incor-
poration of mineral nutrients and plant sterols in a high-salt and high-fat
diet lowers blood pressure and serum cholesterol, and decreases obesity.
Circulation 1999 (Supplement), Abstracts of the 72°4 Scientific Sessions,
November 7-10, 1999, Atlanta, Georgia, USA.

ATTACHMENT 13: Volpe Roberto, Niittynen Leena, et al. Effects of yo-

ghurt enriched with Plant sterols on serum lipids in patients with moderate
hypercholesterolemia. British Journal of Nutrition (2001), 86, 233-239

A’ITACHMENT 14: Sumuvuori et al. Appendix 31. Scientific abstact on
animal studies.
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o Shouldyou hé"\;e'any querigs ob#IRirg,additional information, as Wéll as
for any other communication, please contact the signatories.

Yours truly,

Anu Mehtonen Maria Parker

R&D Director Legal Counsel

MB Multi Bene Health Oy Ltd Ermnst & Young

Tykkimientie 15 Kaivokatu 8

FIN-05200 Rajamiki FlN-OOle Helsinki

Finland Finland

tel: +358-9-2002040 ek +358-9-172 771
i +358-9.29020420 ' fax: +358.94622 1024
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' EUROPEAN COMMISSION

HEALTH & CONSUMER PROTECTION DIRECTORATE-GENERAL -

Directorate B - Scientific Health Opinions
Unit B3 - Management of scientific committees |

SCF/CS/NF/DOS/1 FINAL

OPINION OF THE

SCIENTIFIC COMMITTEE ON FOOD

ON

A REQUEST FOR THE SAFETY ASSESSMENT OF

THE USE OF PHYTOSTEROL ESTERS IN YELLOW FAT SPREADS

6 APRIL 2000
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~ L.TERMS OF REFERENCE

light of t

 With reference to the initial assessment carried out by the Dutch authorities, in the

he relevant comments/objections presented by member states and pursuant

' 1o the article 11 of Regulation (EC) 258/97, the Committee is asked to assess the
safety from the point of view of consumer health, of phytosterol esters in yellow fat
spreads as a novel food. : : -

2. BACKGROUND

~ The Commission has received the initial evaluation of a petition for an approval for
the u/s,e‘ of phytosterol esters in yellow fat spreads as a novel food. Phytosterol esters,
used at levels proposed in the application, will lead to a new product with enhanced
cholesterol lowering activity.
The application was made under the Novel Foods and Novel Food Ingredients
Regulation 258/97/EC. The product is classified under Class1, Subclassl: a pure
chemical substance or simple mixture obtained from sources already in use for food
purposes in the European Community. ‘

The petitioner first submitted an application to the Dutch competent authority for
initial assessment. The Dutch Preliminary Advisory Committee on the Safety of
Novel Foods performed the initial safety assessment of this new product, concluding
~ that “,..the product.....is safe for human use at the levels indicated below. The

- "committee has assessed the full dossier and with current knowledge sees no human

 health concern occurring from a nutritional or toxicological point of view. However,

‘8% w/w. At this level serum cholesterol levels drop practically at the same rate as
with higher doses of phytosterols, but there is less or no drop in serum carotenoid
levels”. : , A R

* .....the committee advises to restrict the dosage of the phytosterols to a maximum of |

' During the : ,ccin"sii’”l,tat‘iorﬂx' proéedliré folléwihg the initial assessment byk"t’hék

Netherlands, comments/objections were made by a number of Member States’

) Authorities. The European Commission therefore decided to submit this dossier to

~_the Scientific Committee on Food (SCF) for evaluation of the safety of this product.

Major questions, concerns and recommendations made by Mémber States were

- : It was Qﬁésﬁdﬁed whether the Aproduct is actually free of ,;?DNA,

- Appropriate labelling of the phytosterol esters ingredient is needed to reach the

’ proper target groups, »

- limited to a maximum of 8% (w/w),

- Long term clinical studies are recommended to clarify whether the reduction of

cholesterol absorption will be compensated by increased endogenous
cholesterol synthesis, Y

~The level of phytosterols permitted to be usedm the margarine should be o



., States

The ssment of the | ,‘lpwg:(r}ﬁé effé& shouldbe 'bas‘ed on the 97.5
- . percentile of intakes rather than the mean, I
-~ Approval of the product will include validation of health claims, =~

~ - Time limited (1 year) permission and post-marketing information should be, =~

* recommended, o S e
- Oxidation products of cholesterol and phytosterols should be addressed,
- . Health risk posed by the product to phytosterolaemic individuals should be

 sufficiently taken into consideration.

These kqueks/ti(")ns, éoncém§ and Vreqorvnm,engniatip_ns’ ar¢ addressed by the SCF in this
~opinion if considered relevant for the safety evaluation.

3. EVALUATION

The application submitted by the petitioner follows the Commission

Recommendations (1). The product falls into Class 1, Subclass 1: a pure chemical
_ substance or a simple mixture obtained from sources already in use for food purposes

in the European Community. According to Regulation 258/97 phytosterols would fall
* under article 1, Paragraph 2, Section e. '

- The present evaluation is based on the Strucmrcd schemes of the SCF as a guide to
identify the different aspects required to establish the safety of the novel food (1), on
the information submitted by the petitioner (2), and on the comments of the member

he initial assessment report made by the Dutch Competent Authority. ‘

3.1 Specification of bhytostéljt»l estérs

 With phytosterol esters as a novel foc d ingredient added to margarine, the applicant

. developed a yellow fat spread that enhances cholesterol-lowering activity in humans,

‘This novel food ingredient is tyherey_sgeriﬁ:ggtiqtil product of phytosterols, mainly with o
polyunsaturated and, in part, monoenoic fatty acids. The common or usual name of
- phytosterol esters is proposed to be “vegetable oil sterol esters”. Phytosterols are
' extracted from the edible oils (soya, maize, rapeseed, sunflower) and esterified with
. sunflower oil fatty acids. The product tested in genotoxicity studies had the following
 specification (results of the analysis of five d fferent batches) (2):

.. Free fatty acids - <0.2% (wiw) ,
s Total fatty acids 37.0 - 37.7% (wiw), mean 37.4% (w/w)

o _Fatty acid composition (of total fatty acids):

L Cle0 75— 76%

" Free sterols 105 — 11.8% (w/w), mean 10.9% (w/w)
* Toulsierols 623 63.0% (w/w), mean 62.6% (wiw)
e Sterol profile (of total sterols): ’




0.2~.0.3%

27— 3.1%
Can 26.5 —27.0%
Stigmasterol 17.4 — 18.0%
. B-sitosterol  50.8-51.2%
“ unknown 12— 1.7%

o Totalvolatiles  <0.5% (wiw)
* Peroxide values 1.5 - 2.1 meqg/kg, mean 1.9 meq/kg

‘Babsked on the variability in sourcing/seasonal variation of the plant sterols, the
- applicant expects the following sterol profile (2):

Cholesterol 0.0 — 2.0% of total sterols
~ Brassicasterol 0.0- 9.0%
Campesterol 10.0 - 40.0%
Campestanol 0.0~ 6.0%
Stigmasterol 6.0 -30.0%
- B-sitosterol 30.0-65.0%
“Sitostanol 0.0 - 10.0%
D5-Avenasterol 0.0- 4.0%
‘D7-Avenasterol 0.0~ 2.0%
D7-Stigmastenol 0.0- 2.0%
~Other _ 0.0- 5.0%

Phytosterols occur naturally in food as free alcohol, esterified with long chain fatty
acids (25 — 80% of total phytosterols) and conjugated as glucosides (usually in small
amounts). The majority of plant oils contains 0.1 — 0.5%, while some germ oils (rice L
bran, wheat germ, oats) contain up to 4% total phytosterols (3). Reduced and low fatm
“Spreads on the market contain approximately 0.3-0,4% phytosterols.

gredient éovers yellow fat spreads with
%, onaverage 8%).

The application for this novel food in
- increased levels of phytosterols (up to 12

Sl e 3.2‘Effectks_of production prbc‘ésse;v; )

. . Phytosterols are by-products of vegetable-oil refining. Phytosterols are isolated i
©~ conventional edible oils (soya, maize, sunflower, rapeseed). The conventional caust]

refining procedure comprises degumming, neutralisation, ~ bleaching “and
*_deodorization. The last step, a mass-transfer process, by which substances are”

 evaporated from the oil under ' reduced pressure (2 ~ 10 mbar) and ele
. temperature (230 - 270°C), leads to a distillate making around 0.1 — 0.3 % of ¢
" mass and contains § — 20 R

% sterols (details in 5). -

_ Formulation and process rules currently used to ensure safety of conventional sp:e‘ads
have been used for the new products. All materials are produced according to Good |

Manufacturing Practices. All processing materials are of food-grade or equivalent.




e and distribution temperatures used are the same as
the same Hazard Analysis and Critical Control Point (HACC
~control product safety and quality.

I spre;a‘&s\ and N

P) schemes are used to

- ;Phyt'o erols ffbm oxlfrom z;lréédy épprdVed:genetic‘élbly fnodiﬁed plant strains migﬁt
be present in the mixture. The isolated phytosterols are re-esterified with fatty acids
.. from sunflower oil. o S

1e production process of the spread has a history of safe use for ingredients for the ‘
od industry and it does not affect the composition and structure of th ponents.

fo

33 HiStdry of syoq’r,cvyglqi'gkanism

o Cbmm«:rcially available and used plant oils from different plants, but mainly from

soya, sunflower, maize, and rapeseed, are the sources for production of the novel
food ingredient. These source oils are not derived from plants especially grown for
" this purpose and they are generally not genetically modified, although it cannot be
excluded that some mixtures contain oils or isolated sterols from GMOs. In this case
these can be expected to be approved organisms and derived products like the
Round-up-ready soybean and its products. Thus, whenever labelling requirements

_exist for the use of already approved ingredients derived from GMOs, these
a requirements will also apply to this novel food. o

_ ... 3.4 Ingredients use in food
- The applicant has applied to use vegetable sterol esters in new vegetable oil-based
spreads at levels up to 20% (~ 12% free rols). The use of the new product is
ntended to help maintain heaithy cholesterol levels as part of a diet low in saturated
terol. The spread base contains around 40% fat, composed of edible
- vegetable oils which are high in polyunsaturated (PUFA), low in saturated and very
" low in trans fatty acids. The product is not intended for use in cooking.

’,5 A ‘_tl/'cip'afed Ei@take/extent and consequences of use

increase of the current déily mtake from vtrad'i:tiuonal
plant sterol esters in pl. nt oil-based spreads at levels up to 20%
are generally recognised as safe (GRASY @), ’ ' o ;

The main sources of phytosterols in the basic diet are cooking oils and margarines.

Bread and cereals can also contribute significantly to total phytosterol intake (6).
Reduced-fat health spreads contain 0.3 - 0.4% phytosterols, com oil margarines are
highest in phytosterols (0.5%). Vegetables and fruits contain <0.05% (based on the T
edible portions), except seedlings of barley, beans, peas which contain 0.1 — 0%
phytosterols. Some seeds are also rich sources: sunflower and sesame seeds contain

0.5 - 0.7%, and legumes can contain 0.22% phytosterols.




~ Infant formulae based on cow’s milk contain 0.08 —-“0.20/"1:’11}11’01‘/1 B-

(o). )

 and 70 g/drespectively.

: The marketing of theproduct ‘is'focﬁsse,c‘l*on the particular section of the population
~_ that is trying to control its blood cholesterol levels. o i

: As mdlcated '/by the apbliéaht there is 6nly a small number of people at risk of
- adverse reaction. These comprise individuals with an inbom error of phytosterol
~ ‘metabolism (autosomal, recessive); w()rldwidg 50 cases are known 2. App;opriate

A typ1cal U.S. diet provides'éﬁf)lr“d.xi‘matygly 250 mg Vof phytos'terdlvs’pet:day (=4

~ mg/kg bw/d) (7). In the UK and the Netherlands phytosterol intake was estimated to
~.be about 200 mg/d. In the adult Finnish population average intakes amounted to 300
_.mg/d (~ 5 mg/kg bw/d) with an upper limit of 680 mg/d (= 10 mg/kg bw/d).

Generally the intake of adult vegetarians and their children is higher (up to 40%) than

the average for the population as a whrole_(’7;9)._

, sitosterol, 0.03
0.10 mmol/l campesterol and around 0.02 mmol/i stigmasterol, while the phytosterol
content in human milk is negligible and can not be detected using current methods

Oral phytosterol intake of about 3¢/d inhibits the intestinal cholesterol absorption,

probably by blocking the receptors (11). Aiming at a similar blood cholesterol

modulating effect, studies with hypercholesteraemic subjects have employed dose

levels of many grams (up to 25 g/d) of phytosterols per day for up to three years (8).

Such limited total- and LDL-cholesterol lowering effect can be compensated by an
increased endogenous cholesterol synthesis, unlike the use of drugs suppressing
synthesis or perturbing the enterohepatic cycle of cholesterol and bile acids, which
might lead to very low cholesterol levels. In addition, studies have shown that drug
treatment with statins to reduce cholesterol levels increased  the
phytosterol/cholesterol ratio by increased absorption. For example, the ratio of
sitosterol/cholesterol was shown to increase by 200 % (9, 13). This means, that high
intake of phytosterols could be a potential problem when ingested together with
cholesterol lowering/inhibiting drugs. T

From marketing data on users and usage of a similar yellow fat spvread,chyxtgéining

~ phytostanols in the EU, the petitioner concludes that the: product is_used
. predominantly by people who are more than 50 years old and of relatively high socio-

economic standing, and that the majority of households using the product consist of

~ one or two people. The petitioner’s current sales data for ‘yellow fat spreads
~ containing phytosterol esters in USA and Australia indicate a comparable consumer "~

profile.

S

-Typical daxlyconsumptlonof yellow fét épreads in Europe is between 20 and 30 g/d.
In order to achieve the required cholesterol lowering effects the intake of phytosterols

- according to petitioner - should amount to 1.6 — 3.6 g/d (expressed as esters 2.2 —
5.0 g/d). That means that phytosterol concentrations in the yellow fat spread should

. be6-12% (w/w). Estimates of fat spread use of males above 50 years of age in the

UK and the Netherlands show that the 95® percentile of use is approximately 57 g/d




o Llébelhng

7 should assure that phytosterolaemic ’patients can 'av_‘bid ébnsuniing‘ the
““product. B TR o e e

_ Although it is not intended to recommend this product to healthy young adults, or for
children, these individuals may consume the product when it is available in a family
* home. The initial assessment came to the conclusion that children in Europe are not
- expected to experience negative effects from possible lowered cholesterol levels

‘The new product is intended to replace other yellow fat spreads. Based on the product
specification the novel food differs from other fat spreads only in the phytosterol
ester content at the cost of corresponding amounts of non-fat compounds (water).
Thus there will be no change in intake of nutrients and/or other compounds. The new
~ product contains a similar amount of polyunsaturated fatty acids as other so called

““heart health” products. '

3.6 Nutritional information

Phytosterol esters are hydrolysed by pancreatic carboxyl ester lipase. Absorption of
free phytosterols in humans and experimental animals is low: 4 — 5% for B-sitosterol
and stigmasterol, 9 — 10% for campesterol and brassicasterol (12). At higher dietary
intake (2000 mg/d), absorption of sitosterol by humans is reduced. In healthy subjects
campestanol is better absorbed than campesterol (12.5% vs. 9.6% of intake).
Phytosterol absorption in women was found to be slightly higher than in men (13)

and vhigher‘ in children than in adults (14).

Absorbed phytosterols are transported in the triglyceride-rich lipoprotein (VLDL) and
chylomicrons, taken up by the liver and then excreted into the bile (15). Circulating
phytosterols are transported in the blood mainly in LDL and HDL fractions. Tissues
~ with LDL receptors such as the liver, adrenals and testes may then take up
~ phytosterols and convert them into steroid hormones (16). Since their concentration
in these tissues is much lower than that of cholesterol, this will not significantly

contribute to hofmqne synthesis. However, no information on the relative potency of

- hormones derived from either cholesterol or phytosterols is available. Unabsorbed

sitosterol and campesterol is converted by the human colonic microflora to
 sitostanol/stigmastanone and campestanol/campestanone, respectively. Among a

group of 31 normal North Americans, 23 high converters have been found converting
a mean of 83 + 9% sitosterol (17).

After ingestion gf 8.6g phytosterols/d in healthy human adults, faecal concentr,étidns

of sterols and sterol metabolites increased from about 40 to 190 mg/g dry weight and

30 to 50 mg/g dry weight, respectively. The major sterol metabolites excreted were

metabolites saturated at the 5,6-position in B-configuration or metaboli formed by

oxidation at the 3-position. The faecal concentration of 4-chole ten-3-one was
~ slightly but significantly increased (about 2 mg/g). Faccal secondary bile acid
" concentration was teduced. The formation of small amounts of oxysterols could not
be excluded, but considered to be unlikely (18). Phytosterols in food can be oxidised,
particularly at higher temperatures (>180 °C) (19). Oxidation products (7-hydroxy-
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ant OII'perUQts containing phytosterols and are also poorly absorbed ). ,V ‘

i Qva tf)é product is cénsi;méd on regular basis (20 - 25 g phytostjcryol-_enﬁc'hédspread

: dally, equivalent to 1.6 — 2.0 g phytosterols/d) then the average lowering of plasma

.:LDL-cholesterol will be 8 to 10%, relative to initial plasma levels (4.16 + 0.5 to 6.54

_not have elevated plasma cholesterol levels. This was confirmed by the results of the

 three-year Dietary Intervention Study in Children (DISC). In 8 — 11 year old children

a diet low in fat, saturated fatty acids and cholesterol lead to a modest decrease in
LDL-cholesterol, while maintaining adequate growth, iron status, nutritional quality

“and psychological well-being during the critical growth period of adolescence (20).

~Children and adults would not be expected to experience any ‘adverse effect on
metabolism when their blood cholesterol is lowered. The novel food is intended to be

“used by population groups above 50 years of age, who try to control their elevated

blood chdlesterol.

At levels of phytosterols in spreads of 3.4, 6.5 and 11 — 13% (w/w) in short term (21)
and 8% (w/w) in a one-year follow-up study (2) the new product is equally effective
in lowering LDL cholesterol by 8 — 10%, relative to the initial plasma level. At 11 —
13% of phytosterols in the fat spreads no appreciable effect on the fat-soluble
vitamins calciferol, tocopherols and phylloquinone was noticed, but a 10% reduction
of o- and B-carotene as well as lycopene was observed. This reduction of 10% itself
seents fiot to be of physiological relevance, but, considering a long term exposure and

- might be higher.
':In’fth"e' ) lmtlalassessment bby’the Dutch competent authority it was expected that a

= ' maximum of 8% (w/w) phytosterols will cause little or no drop in serum ¢
Clevels, e 'rop In serum

<

e . The appii¢ant 'corkx‘sideredk the poinfs raised by some member states after the initial

. assessment and commissioned a one-year follow up study (2) with healthy subjects

. using fat spread containing 8% (w/w) phytosterols (the preparation contained 38¢ fat

~in'100 g spread). A report with the results of this study was forwarded to the SCF.
" The results can be summarised as follows: . e

i Whén'édjusted'for total l_ipidsk‘ no ‘statvisgic‘ally significant changes after week

- 26 and week 52 were found for lutein, zeaxanthin, B-cryptoxanthin, lycopene
. and_a-carotene. Only B-carotene was significantly (p=0.037) decre ased at

‘week 52; the level dropped by 24% (21% when lipid adjusted) as compared

‘with the initial level at time point 0. This significant dro} carotenc

~occurred after 52 weeks despite the fact that the tested new

- contained a maximum of 50 mg carotenoids per kg fat (mainly B-carotene

read

"~ the week 0 results that there is a large variation within the normal range for

keto-components) are formed at very low levels which are similar to other

*+ 0.61 mM). The reduction in blood cholesterol levels of the magnitude anficipated
~ from consumption of phytosterol-enriched spreads is safe in those individuals who do’

taking into account the 97.5 percentile of intake, the decline of B-carotene levels

tenoid ;

creased at
p of B-carotene levei
and

o lycopene added for coloration). The reduction was twice that observed in the
short-term studies with 12% phytosterols. Nevertheless, it can be seen from

S P




process and the inherent prope ‘

 microbiological risk. No data indicate an effect on the inf
bacterial profile or metabolic activity beyon: | variatio
38 Toxicological information
‘The_toxicological information_available ’6n,"phy'tos;t€rdvls" and phytosterol esters

“and on (a) subchronic toxicity, (b) genotoxicity, (c) reproductive _toxicity, @

; (a) - Ina 13-weekfeed1ng study with rats,

ne le ‘ha

- plasma B-carotene levels, th
~ reduction is within normal ra

mable ).
" Changes in plasma f-carotenc levels in one-year follow

ablel: Changs ;
: * (data from ref.2, doc. ref. D99/047)

1=64 healthy| B-carotene | B-carotene/lipid adjust. B
adults (nmol) (nmol/mmol)
[ Week0 — ]410.432168  1583433.1
| Week 26 121.9¢175.6  |48.0+28.1
[ Week 52 310121903 |46.1£28.6

" The rédpced plasma B—(‘;arqteneﬂrlé\}els might become. e
vitamin A status is not ‘o‘ptyimal. This 1§ the case for pregt nt and
women as well as younger children. e e

- There were no significant differences in the plasma levels of retinol, 25-OH-
cholecalciferol or o-tocopherol (total lipid adjusted) during 52 weeks of
study. Phylloquinone status was not statistically different between test and
control groups after 26 weeks of study. h SR

- There was a significant Choles,t‘erol'-lowerin‘g', effect of phytosterol esters
enriched margarine throughout the one-year duration of the study (2).

- There were no side effects seen in the individuals during the study.

3.7 Microbiological information

Spreads containing ﬁhytostérol esters have been t,estycd<
stability and have been found to be similar to conventions
properties of the novel p

comprises data from studies on absorption, distribution, metabolism, and excretion

potential estrogenic activity and from (¢) human studies:

v » a mixture of phytosterol es
‘mainly from soya bean oil and re-esterified with fatty acids fro
. was tested at dosages of 0.16, 1.6, 3.2 and 8.1% in the di

S ol :
contained 62% total sterols _consisting of mainly B-sitosterol (48.7%)
campesterol (25.8%) and stigmasterol (21.6%) with only 1.1.% vbras‘s\i,castgr’uol. L




ent. Apart

minor changes in haematology and clinica:

no relevant toxic effects up to the highest dose of 6.6 g/kg bw/day
' (corresponding to 4.1 g phytostérols/kg bw/day) were found (22)..

>

" (b)  Phytosterols (47.9% B-sitosterol, 28.8% campesterol, 23.3% stigmasterol) and
phytosterol-esters - (473%  P-sitosterol, 28.1% campeSterol, 24.1%
~stigmasterol) show neither evidence of mutagenic activity in the bacterial
" mutation assay with Salmonella typhimurium (strains TA 1535, 1537, 98 and
-~ 100) nor clastogenic activity in tests on chromosomal abetrati i
- peripheral blood lymphocytes in vitro both in the presence and absence
~‘mix derived from rat livers.

In addition, two in vivo genotoxicity studies were conducted using a
~*'phytosterol ester mixture containing 0.3% cholesterol, 3.0% brassicasterol,
. 28.1% campesterol, 0.8% campestanol, 18.7% stigmasterol, 45.5% 8-

- sitosterol, 2.6% B-sitostanol, 1.1% D5-avenasterol and 1.9% others. Using an

" in vivolin vitro procedure the mixture did not induce unscheduled DNA
~ synthesis (UDS) in the livers of orally dosed male rats (once with 2000
“mg/kg). In another study in rats the plant sterol mixture did not induce

“micronuclei in the polychromatic erythrocytes of bone marrow of male rats

treated up to 2000 mg/kg/d (2, doc. ref. D00/004).

Neither 4-cholesten-3-one, an oxidation product of cholesterol increased in

volunteers fed phytosterols, nor 5B-cholestan-3-one __showed __mutagenic

“activity when tested in the bacterial mutation assay with five strains of

Salmonella_typhimurium. Furthermore, none ‘of the substances showed a
 clastogenic potential in the in vitro chromosome abert 1y with human
- lymphocytes (23,24). - R R

@ A variety of effects on t,hgt_‘r;e"prod'\icti‘v_é"fsys‘t‘ém‘ suchas ndrogenic action
- in rabbits and decrease in testicular weight and sperm conicentration in rats
_“have been reported for B-sitosterol and phyto‘stérolfrich extracts (25,

 However, in a two-generation reproduction study in rats, phytosterol esters of
. the same composition as in the 13-week study had no_effect onthe
*reproduction of the FO and F1-generations, nor on the development of the F1-
and F2-pups, nor on the sexual ma iration of i
oéstrous cycles. A dietary phytosterol once
 to be the no-observed-adverse-effect
* dose of 2.5-9.1 g/kg bw/day dep

the period

rally admmlsteredﬁ-sltostemlOfu w}‘m y incre
in rats receiving a low dose for 30 days (6.2 pg/d! in drinking water). This

- weak oestrogenic response was' not observed at higher doses (12.4 pgand
186 pgdl) (30). Ea ST
- In contrast to these studies, uterotrophic assays with immature female rats
*orally gavaged with phytosterols (47.9% P-sitosterol, 28.8% campesterol,

10

cal paramieters,




d phytosterol esters (473% "B-sitosterol, 28.1%

“campesterol, 24.1%

3' days did not reveal any oestrogenic response using uterine weights as the
“end point. In addition, phytosterols of the same composition did not display

‘assay (31). These ‘studies, together with the two-generation reproduction
study, provide sufficient reassurance of absen
oral route. o R

@

tests did not provide evidence for any adverse effects on haematological and

~ - clinical ‘parameters (21,32). These trials and the one-year follow-up study
- using phytosterol esters (8% w/w expressed as phytosterols) in the fat spreads
‘were carried out primarily with the view to assessing the cholesterol lowering
effect of phytosterol esters. These tests have not reported any toxic effects

relatmg to the phytosterols. PRSI AP I A il :

Phytosterol preparations are used for the medical treatment of benign prostatié '

~ hyperplasia. A number of placebo-controlled, double-blind clinical trials was

- conducted with preparations of uncertain compositions said to be mainly B-
- sitosterol. With doses of 20 mg B -sitosterol three times per day (33) and 130
mg B-sitosterol daily (34), significant improvements in symptoms and urinary

.. flow parameters were reported (35). The mechanism of this effect and the
“active ingredient remains to be determined. Side effects ‘have pot been
orted. ‘ S i

- 4. CONCLUSIONS

submitted during 1999 and 2000 is complete and follows the SCF
“1eco dations. The novel food, phytosterol esters in yellow fat spreads, has
been correctly classified as Classl, Subclassl, a pure chemical substance or

 Community

tional fat spreads/margarine by its

new yellow favt,k;s‘préad differs fromco

= 24-fold higher than the conventional product).
increase the total intake 0

phytosterols by 8 — 12 times, compared with traditiona

7 don e ive to : éolog‘ical"téstingﬁ of phytosterol preparations in 2
e feeding study with rats, in a two-generation feeding study with rats, in studies on

stigmasterol) in doses of 5, 50 and 500 mg/kg EW/day\‘féf‘ﬂ '
oestrogenic activity in a recombinant yeast assay for oestrogenic potential, nor
" did they show binding in a rat uterine cytosol oestrogen receptor ‘binding
e of endocrine effects via the
In a 3-week study with 12 men and 12 ‘women who consumed 5.8 g

L phytosterols (in 40 g margarine) per day no changes in the sex hormone levels
~in females was shown (18). Two double-blind placebo-controlied 14-week

nittee considers that the dossier _and the “additional _information "
mple mixture obtained from sources alréady in use for food in the European

ol origin (obtained from edible vegetable oils), their chemical structure =
ith long chain unsaturated fatty acids of sunflower oil) and concexigyatlg_h; ,
This concentration will

e eesaTY AR R T
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- The safety in use of phytosterols has been demonst
predommantly B-sitosterol, campesterol and stigmasterol and/or their
fatty acids, to which the specification of the new product should t ]
phytosterol profile of 30-65 % B-sitosterol, 10-40 % campesterolﬂ 6-30 %
‘jstlgmasterol and a total of 5% other phytosterols, based on total sterol content )
“ (w/w) 1s consxdered acceptable by the Comm1ttee R

R The Commxttee consxders that the very small number of people w1th mbom error '

- of phytosterol metabohsm (phytosterolaenna) should be made aware of the
_ presence of higher levels of phytosterols in this product and that patients on
~ cholesterol-lowering medlcatlon should only consume the product under medical

supervxston

- Ingestlon of 20g per day for one year of products contalmng 8 % free phytosterols
+ reduced plasma_ B-carotene congentrations by 20%. Although the B-carotene
concentration was still ‘within the normal range and within normal seasonal'
variations, such a reduction in plasma B-carotene levels mlght become more

relevant for persons whose vitamin A status is not optlmal “The Committee is

therefore of the opinion that this B-carotene lowering effect should be
commumcated toth _consumer together with appropriate dnetary advxce regarding
the regular consumption of fruits and vegetables.

- Given the overall evaluation of the submitted information the Committee

concludes that the use of phytosterol esters in yellow fat spreads at a maxxmum ‘

- level corres onding to 8% free phytosterols is safe for human use.

is of the opmlon that the applicant should perform, ,
* with Chapter XI'in the Annex of Commission ‘Recommendation 97/618/EC (1) a
post-marketmg ‘sirveillance study to ‘obtain data on ci tion and further
investigation of possible health effects, among ‘others the effects on plasma B-
levels. The Comnuttee w111 W15h to revxew thxs mformatlon when it

n of the Euxopean Commumne
"97/618/EC o 1997 concerning the scientific aspects
, of mformatton necessary to sipport apphcatxon /placm 05
© no gredie “and the preparatton of initial assessment. ports under
"egulatxon (EC) N°
g Ofﬁcxal Journal of the European Commun

16 September 1997 ‘

d the presentation
the market of
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: AGENCY.

' Federal Register 65 FR 54685-54739, September 8, 2000 — Food Labelmg Health Cla... Page 10f2

RTROMNBIY

Federal Register: September 8, 2000 (Volume 65, Number 175j]
(Rules and Regulations] ' I ' '
[Page 54685-547397 "

From the Federal Reglster Onllne v1a GPO Access [wals ac

55}9P°:§9?1w

Part III

Department of Healﬁbfanddﬂumeh SerQiCest

21 CFR Part 101

Food Labeling: Health Claims; Plant Sterol/stanol Esters and Coronary
Heart Disease;’ Interlm Flnal Rule

[[Page 54686]]

' DEPARTMENT or HEALTH_AND ‘HUMAN ':ERVICES

Food and Drug Admlnlstratlon o
21 CFR Part 101

[Docket Nos. 00P—1275 and 00P~1276]

Food Labeling Health Clalms, Plantvstefollstanq;,Espers'and
‘Coronary Heart Dlsease o ’ oo g

'ACTION.

SUMMARY The Fo’d and Drug Admlnlstratlon (FDA) is authorlZlng the us

“on food labels and in’ "food ‘labeling, of health claims on the
association between plant sterol/stanol esters and reduced risk of
coronary heart disease (CHD) FDA is taking this action in response to

a petition filed by Lipton (plant sterol esters petitioner) and a0 - o
petition filed by McNeil Consumer Healthca¥e (plant” stanol esters T T T e
petltloner) Based on the totality of publlcly ava11ab1 ) e, the "7

Tttp: //www cfsan fda gov/~lrd/fr000908 html




' Federal Register 65 FR 54685-54739, Septembér B, ZUUU -- ruuu‘_;,qu,w..g,. RSV

. #

agency has concluded that plant sterol/stanol esters may reduce the
v rlsk of CHD.,_' :

" CFR 101, 83(c) (2) (11)'(R) (2) andk (cY (21 (11) (BY (2], a8 o "September &,

42000

' ADDRESSES,:Sme;t wrltten comments to the Dockets Management Branc
(HFA-305), d and Drug A 1stratlon, 5630 Fisher, ne, rm.‘1061
Rockville, MD 20852

'FOR' :FURTHER ms'onmu'ron "NTACT Sharon $ % Ross, Center for Fety
and Applled Nutrltlon (HFS 832), Tood ‘and brug Admlnlstratlon, 200 Cc
sSt. sw., Washlngton, DC 20204, 202 205 5343

http://www cfsan fda govi~lrd/f:000008 html ~ 8.11.2001
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MODERATE INTAKE OF HYRIST!C AOID HAS BENEF!OIAL

EFFECTS ON LIPIDIC PARAMETERS: RESULTS OF A MONK
_ COLLECTIVITY STUDY

e n._nmm,e ‘Peuchant, A. Cazanave, M. Bemard, V. Rigaileau,
""H. Gln, F. Mendy, M. Clerc, J. Paccalin. Laboratoire de )

Ique, Université Victor Ségalen, Bordeaux, France
Myristic acld (MA) Is one of the mos

 Thérepeuti

~ Intake; this Is the purpase of cur study.

- - Twenty five male monks without dyslipidemia (mean age; 61 v,
walght: 72 kg, and BM{: 25) Wwara providad two isocaloric (2200

keat) diets for 5 wk each. Diet 1 was 30 % fat (8 % SFA, 0.6 % MA,
w12 % oleate, 6 % linoleete and 1 % linolenate), 55 %
" carbohydrate, 200 mg cholasterol. Tha diat 2 was 34 % fat (11 %
SFA, 1.2 % MA), §1 % carbohydrate and no change in ofeate,
linaleats, tinolenata dnd cholestarol (C). Baseline diet {35 % fat, 13

U %SFA, 14 % MA, 52 % carbohydrate) was provided before each
. diet for 4 wk. Samples cbtainad at the end of each peariod were

) j_nssasse:ﬂ for plasma lipids and fal(y aclds of phospholiplds and
‘Dlots 1 and 2 caused a decteesa In totat c LoL-c and
triglycarides (TG} (P<0,001); HOL-C was not modified, apoA-VapoB
ratio was increased (P<0.001). Plasma TG was lower after diet 2
+than after diet 1 whereas HDL-C was higher (P<0.05).
Comparalivety with baseline and diet 1, dlet 2 was associated with

an Increase of MA (P<0.01), oleate, llnolaa(e. EPA and DHA in
phospholipids, and with an Incraase of linalenate in cholesteryt

asters (P<0.05). MA ntake In diel 2 were ‘posliively correfated with

plasma total C, LDL-C, TG and apo 8, and with phosphollipld MA.
These data suggest thal a diet 34 % fal with 11 % SFA and
gdmnsuc acid has banonclal eflects on plasma fipid and fatty

OMEGA-3 FATTY ACIDS : A MEI'HODOIDGY TO EVALUATE
THEIR CLINICAL PERTINENCE
E. Varlan®, M, Guillauxme® and R. Le Paillier**
LiplmlleCumBPso 92152 Suresnes cedex, France
. ** Ric, 92140 Clamast, France. )
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INHIBITION OF LOW-DENSITY UPOPROTEIN OX(DAT!ON
IN RATS FED POLYUNSATURATED F
ENRICHED DIETS SUPPLEMENTED WITH RED WINE

%ﬁ, M.T.Gozzelino, :
ra de Nutrition et Secwlle Alimentalna INRA 78352

Red wine ) tho ght to protam again
athemscierosis by inhlbmng lipid oxidation in low-densit
Iipoproteln {LDL) parﬂcles in this study, we examined th
supplementation with red wine extract (WE) rich i
a)henouc antioxidants In rats fed hig ?olyunsatu ed fatt
acl (PUFA) diets with or without 0.8% cholesterc
Unexpect ly, the cholesterof contents of plasma were th

rats fed cholesterol without effect o dietary WE. Th
ponse was mainly due to the decrease of plasma HD
levels (about 1.5-fold) without change ln the distribution «
components and proportion of vitamin E. The genaration «
conj ated dienes was followed for 26h in VLOL+LDL oxidize
{toopper The kinetics showed that in rats fed WE with «
hout cholesterol, the production reached a plateaufrom 1
cggo 26h but at this time, the dmounts were 2.2-fold lower wil
lesterol-depleted dlets In ‘rats fed cholesterol, t
supplementation with WE decteased the produotton by 14
fold. The difterences between tary treatiment
es in fhe length of fag-time whic

was parently due to ¢
antioxidant potential. These finding

is an indicexor of the

suggest that 1) diets containing cholesterol caused a reductic
of the resistance of VLDL+LDL to fipid peroxidation t
decreasing the plasma concentration of HOL which aJ
considered to protect LDL. 2) a fraction of
antioxidant of red wine were associated with L+L[
particles and (or) were present in the aqueous phase theret
delaying the beginning of Iipld peroxidation.
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~ ABSTRACT

s inhibit cholesterol absorption and therefore reduce serum
rosclerotic vascular diseases.

jObjeAcitiy,e*,:‘Our aim was Vtgi‘igygstigate whether plant sterol mixture reduce serum
chg!gs@;gl added to low fat dairy products; yoghurt, low fat cheese or low fat fresh
cheese, in subjects with moderately elgyatedﬂvsemm cholesterol,

allel, e-blind study, 164 mildly or moderately hypercholestetolcniic
- subjects were randomly assigned into two groups: plant sterol containing dairy
- products (yoghurt, cheese or fresh cheese) and control group. The subject consumed
‘products 6 weeks after three weeks sereening period. The mainly plant stero] intake
wasaowd2g. e B

: Des:gn Patal

Results: During the treatment period the reduction in serum total cholesterol was

6.5% in the sterol group and 0% in the control group (p<0.0005). Low-density

lipoprotein (LDL) cholesterol was reduced 10.4% and 0.6% (P<0.00005) respectively.

HDL/LDL cholesterol ratio was increased by 16.1% in sterol group and 4.3% in
 control group (P=0.0001). HDI, cholesterol and triacylglyserols did not change during

trial. | | N R R

Conclusions: We conclude that the yoghurt, low-fat cheese and low-fat cheese
 containing plant sterol mixture reduce serum cholestero] jn hypercholesterolemic

subjects.

G IR

KEYWORDS ,
Cholesterol, plant sterols, dairy products, humans o

CADOCUME- 1\keijo\LOCALS~ NTemp\A RTIKKELI 010130.DOC

R e g



P. Hogstrom | 3 30.01.2001

~ INTRODUCTION

1995 Gyllmg et al 1995) Plant sterols and stanols are almost unabsortable (sxtosterol

‘and stngmasterol under 5% and campesterol under 10%) (Hememann etal. 1993)

The puxpose of the siudy was investigate that could plant sterol mixed in dairy
products (yoghurt, low-fat cheese and low-fat fresh cheese) reduce serum total and

LDL cholesterol concentrations,

. SUBJECTS AND METHODS

i subj‘eét‘s"

A total of 207 adult volunteers W1th mxld to moderate hypercholesterolaerma were

Patxents with severe dlSCaSCS such as

reglmen betes mellitus, history of myocardial

' mfarctlon ‘witl lin the prev:ous 3 months hxstory of mahgnancy, psychosns

malabsorptlon chromc liver dlsease or homozygous famnhar hypercholesterolaemxa

CADOCUME~1\keijo\LOCALS~ I\Temp\ARTIKKELI_010130.D0C
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'P. Hogstrom 4 30.01.2001

' were excluded The use of any hypoglycemrc agent corucosterords oral

’ antxcoagulants hormone or rmmunosuppressant treatment were also exclusron l , .
cntena Post—menopausal women on stable non-mtemuttent hormone replacement

therapy could enter thls tnal 170 fulf' lled the mcluslon cntena and were randomly B

o assrgned erther mto p]ant sterol contammg yoghurt/low-fat cheese/low—fat fresh |
cheese dret group and control group in each center separately. Of this subjects 164 (82
in the active group and 82 in the placebo group) completed the study 5 of the

randomrzed sub_]ects voluntanly wnhdrew from the study and one dred of

cardiovascular dlsea,se dunng tnal. No subjects Q 28 women and 36 men) had recent
history of cholesterol lowering drug treatment. The subjeets"were requested to
maintain their diet, weight and physical activity during the study. Baseline

characteristics of the subjects are shown in Table 1.

The study protocol was approved by the Ethics Committee at the Department of
Medxcme Helsmkr Umversrty Central Hospltal All subjects recexved both written

and oral mformatron regardmg the tnal and gave a wntten consent

Study deslgn :
"The tnal was carned ‘o’ usmg a double-blmd desrgn The screemng (run-m) penod

,Abefore the random allocatron of the study subjects mto one _of the two study groups

lasted for three weeks (Flgure l) Dunng the last week of run-in penodthe su )

) ’recerved the placebo food rtems Dunng treatment penod the subjects received eith

sterol contammg study food 1tems or placebo food 1tems Otherwrse subjects had no

restnctrons wrth thexr dlet.

C:A\DOCUME-~1'keijo\LOCALS~\Temp\ARTIKKELI_010130.00C




Konelab Ltd, Espoo, Finland) using the Optima Clinical Chemistry Analyzer
‘ w1th Fnedewald’s fop

 Plant sterols

‘ hexane. The cartndge was washed w1th hexane and with h

! v/v) The sterols were eluted with hexane

, Aﬁer solvent evaporanon, sterols were redl :

P. Hogstrom ' 7 ‘ 30.01.2001

(Konelab Ltd, Espoo,

Phytosterols in serum were determmed by usmg an apphcatlon of the method ‘

. ;ipubhshed by Phnlllps et al (1999) Serum samples were thawed ovemnght at 4°C.

The mtemal standard (eplcholesterol) was added toa 0.9 mL sample at the beginning

of the assay procedure Sample was dlssolved in7 mL of ethanol contaxmng 3% of
pyrogallol and saponified with aqueous potassium hydroxide at 85 °C for 30 min. To
extract unsaponifiable lipids, 20 mL of cyclohexane and 12 mL of deionized water
were added to the sample tube. After vigorous shaking samples were centrifuged and‘
the cyclohexane layer was transferred to a round-bottom flask. Cyclohexane was

evaporated at 50 °C in a rotary evaporator. The residue was xedissolved with0.5mbL

“of hexane.

For the sample cleanup purposes, the sample solution was introduced to an silica solid

phase extractxon cartndge (V arian Bond Elut, 500 mg) that has been actlvated w1th

'chethyl ether (00:10,

denvanzed with BSTFA contammg 1% of TMCS For the quantltanve analysxs of

CADOCUME-~1\keijo\LOCALS~1\Temp\ARTIKKELI_0101 30.00C




o The method applxcatxon used was valxdated usmg phytosterol recovery tests The N

P. Hogstrom , ‘ 8 30.01.2001

1 siloxan

: average recovery obtamed for the spxked sﬁostanol was 91 7% (n—~6) The hmlt of

: quantltatxon was 0.1 mg/L for all the sterols quantxtated

For the daily thality control, an in—house Serum reference sample was analyzed in
each sample assay. Plant sterol contents of m—house serum referenee sample were
stable durmg the study. Plant sterol and lathosterol contents (0=55) were as follows:

5.6+0.6mg/L,2.1+0.2mg/L,0.2+0.] mg/L, 0.5+ 0.04 and 2.3 + 0.2 mg/L for

campesterol, sitosterol, stigmasterol, A5-avenasterol and lathosterol, respectively.

Fat soluble vitamins
The plasma 25(OH)D concentratron was measured bya radrounmunoassay (Incstar
Corporatron Stxllwater anesota, USA) The mtra- and mter—assay coefﬁclents of

variation were 10 1% and 14. 9%, respectrvely The reference range for 25(0H)D was

_25- 120 nmol/l

. Fat-soluble v1tamms (o yan‘dmy-tocopherol, l}-carotene all- trans- retinol and

phylloqumone) of human plasma were determmed by usmg HPLC apphcatxons of the " ‘ .

methods pubhshed by Chuang eI aI (1994) and by Korvu—Trkkanen et alr (2000) A

g pomon of ethanol (4 ml) and mternal standards (a-tocopherol acetate in ethanol and -

K 125) in hexane) were added to the plasma sample (1 ml) Vrtamms were extracted A

'w1th n-hexane. Hexane layer was evaporated with nitrogen. The dried extract was

dissolved ina 5 mi portion of n-hexane and the extract was divided into two portions:

CADOCUME~ I\keijo\LOCALS~ \Temp\ ARTIKKEL] 010130.00C




P. Hogstrom 9 30.01.2001

o ml for detenninatx

natnon{of phylloqumone '(Kowu-lekanen et al 2001)

’ For the detemunatlon of a-and y-tocopherol ﬁ-carotene and all trans- retinol an :

b '~allquot of l ml was evaporated w1th mtrogen and dlssolved in HPLC eluent o

v(acetomtnle methanol dichlorometane, 7 2:1) and analysed wnth C[g column vAn
~internal standard method with fluorescence detection was used for quantlﬁcanon of o-
-and 'y-tocopherol In the case of B-carotene and all- trans- retinol, UV detection and
o "an extemal standard method was used for quantxficatlon For phylloqumone

| detemunatxon an ahquot of 4 m! was purified with silica solld phase cartndges

(Waters lelca, 1 g) and analysed w1th RP-HPLC (Koxvu-lekanen et al. 2000)

Detection limits defined as a signal two times the height of the noise level were 10

' ‘ng/ml for B—carotene, 0.6 ngml for all- trans- retinol, 60 ng/ml for a- tocopherol 30

i ng/ml for y—tocopherol and 20 pg/ml for phylloqulnone Determmanon llmlts(two o
'tlmes the detectxon limit) were 20 ng/ml for B-earotene 12 ng/ml for all- tran.s'-
_ retmol 120 ng/ml for o tocopherol 60 ng/ml for y—tocopherol and 40 pg/ml for

b phylloqmnone.

,‘ ' For quahty control of the method a certxﬂed reference matenal (NIST SRM 986 c ) )

2 4 was analysed The results of all- trans- retmol ﬂ»carotene, a- and"y ocopher “l

analyses were in the cen"

: /plasma was analysed in every second sample assay 'The day—to-
‘ (CV %, n=38) for all- trans- retinol, B-catotene a- tocopherol y—tocopheml and

¢

phylloqumone were 7.9 %, 9.6 %, 2.4 %, 4. 8 % and 9.6 %, respectwely

CADOCUME~1\keijo\LOCALS~\Temp\ARTIKKELI_010130.D0C
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C-H Trosclair, G. & Lopez—S A. 1994 Adaptatxon of a carotenoxd

pr’ edur to analyze carotenoxds retmol and alpha—tocopherol snmultaneously J.

Koxvu-lekanen T J Olhlamen V & Pm'onen V L 2000 Determination of
phylloqumone and menaqumones in axuma] products with fluorescence detection after

| postcolumn reductxon w1th metalhc zinc. J. Agric. Food Chem. 48: 6325-6331.
Koivu—Tikkanen, T. T, Salo-Véiananen P. P, Ollilainen, V. & Piironen, V. I. 2001.
Slmultaneous extractlon and punﬁcatxon procedure of plasma samples for HPLC

detemunatxon of vitamins K, Eand A. (submitted)

Apohpoprotems (ApoAl ApoB Lp(a), ApoE)

4' Plasma and hpoprotem cholesterol and tnacylglycerols were determmed by

enzymatxc colonmetnc methods (Roche Swnzerland)

Apohpoprotem B and Apohpoprotem Al ‘Wwere determmed by Immunochemical .

| ‘method (Onon Dlagnostlca, F mland)

5 The mam hpoprotem ﬂactlons very low densxty hpoprotcms (VLDL), low . o

"densxty hpoprotems (LDL) and hlgh densnty hpoprotems (HDL2 and HDL3)

were 1solated by sequentxal ultracentnﬁlgatwn (1)

The HDL fraction was obtainéd by the Mg+/dextran sulphate precipitation

C:\DOCUME~ Nkeijo\LOCALS~1] \Temp\ARTIKKELI__O 10130.DOC
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- Method.(2). LDL cholesterol levels were calculafed by the Friedewald formula

‘, ‘Lip()prote‘i‘n (a) were deierrrriﬁed lly immanoturbidimetric method (WAK Chemie

Ape Ephenotypmg was perfOrmed\ in serum by "i:soelec:trie focusing (5) N

lHavelRJ EderHA & Bragdon, JH. (l955)JClmInvest 34, 1345

2 leey PR, Schxfman RB Wnlhams RJ, L1cl1tx DA Cholesterolm lugh densxty
hpoprotem Use of Mg+/dextran sulphate in xts enzymatlc measurement Clm.'

- Chem 24: 931-933, 1978
3 Fnedewald WT Levy RI, Frednckson DS. Estunatlon of the concentratlon’ -

of low densxty hpoprotem cholesterol in plasma, thhout use of the

. preparatwe ultracentnfuge Clm Chem 18: 499 502 "1 972

4 Rxficl et al, Metabolxsm 41 (1992)

5. Havekes LM de Km1ff P Bexsnegel U Havmga.l Smlth M and Klasen E.ﬁ» N B

| ; 1987 A rapxd mlcromethod f°" aPOhPOPI'Otem E phenotypmg du‘ectly n

| ‘Ser“m J Llpld Res 28: 455_463 Sl

E i'0x1datlon of LDL in vitro

il A rapid method was employed to 1solate LDL from EDTA plasma for oxidation

B expenments VLDL (very low densnty hpoprotem) was separated by centnfugatlon in

‘a Beckman Ti 50.4 rotor (269 000g,35h, +15°C) ’Followmg the removal ofthe -

C\DOCUME~ l\keijo\LOCALS~l\Temp\ARTIKKELl_OV'l 0130.DOC




~ P. Hogstrom 12 30.01.2001

VLDL ‘fraction by slici_ng Qf ‘the_eehtrifyge tubes, LDL was separated, using the same

’i,rotor ( 1 55 OOO g, 18 h +15°C), and 1solated by shcmg

EDTA‘ was rerrtoved by gel-ﬁltratxon of LDL on Sephadex G-25in phosphate
buffered salme solutlon (PBS ), and thereaﬂ. ..c UDL mple was divided mto three

equal ahquots (a b and c) for the oxxadtron expenments 60mM EDTA was added to

v a ﬁna] concentratlon of 1. 2 mM to one ahquot part (part a, the native LDL) Copper
A : | medxated oxxdatxon (Esterbauer et al 1989) was begun in aliquots b and ¢. In sort, gel-
filtered LDL (100 ug protein/ml) in PBS (pH 7.4) was supplemented with CuSO,4to a
final concentration of 10 HM. In part b (the totally oxidized LDL), the diene
absorption at 234 nm was recorded at +20.5°C with a Shimadzu UV-1202
spectrophotometer (Shimadzu Corp, Kyoto, Japan) equipped with a Shimadzu cell
temperatures CPS controller (Shimadzu Coro, Tokyo, Japan). When diene formation
reached its maximum the oxxdatlon of thxs ahquot was stopped by adding EDTA as

above. For part c (the pamally oxxdxzed LDL), the same procedure was carried out but

oxidation was stopped at2.5 h by adding 60mM EDTA Oxidation expenments were
carried out twice at 48 hintervals, and mean values were used for calculations. The
, protem content of LDL was analysed by the method of Lowry et al. (195 1).

‘ ENTA T. BARS

,’Other observahons and measur“emeltte
. Body wetght (m 0 1 kllograms) in hght mdoor clothmg wnthout shoes and restmg vital
‘ sxgns were recorded at every vrsxt Heart rate (60 sec) and blood pressure (2 mm Hg :
preclsmn) were recorded twwe in the seated position with mercury

’ sphygmomanometer using the standardlsed methods Height (0.5cm precnsnon) was

CADOCUME-~1 \keijo\LOC{\L$~ l\Temp\ARTlKKELI_O 10130.DOC




P. Hogstrom =~ ' 13 ‘ 30.01.2001

' medrcatron Phys L alvactrvrty and changes in thexr medrcatlon and health were asked

: ’every vrslt The subjects were told to report the possrble adverse effects an -

anonymous quesnonnary in the end of the study.

‘ Statistical anal’yses

Normahty of vanables distribution was conﬁrmed usmg the Shapu‘o—Wllks " t N
Dxfferences in changes of serum lrprds before (randomlsatlon visit) and aﬁer the trial
perrods were tested wrth t—tests between the sterol group and control group (Student’s
t-test) or wrth lecoxon test for non-normal vanables Test for homogenexty showed "

that there were no statistical significant differences between product groups (yoghurt ‘

cheese and fresh cheese), therefore it was possrble to pool the data ﬁ'om drﬁ'erent

product groups. P-values were estabhshed for the dlﬁ’erences between the A
« randomrzatron groups. The p-value <{. OS for the dtiferences between the
randormzatron groups was consrdered statrstrcally sxgmﬁcant ‘?2-test was used to test

drﬁ'erences between randomrzatton groups for categonzed varrables (e g smokmg

habrts adverse effects) The results are expressed in tables as means :t SD and in Cbe

ﬁgures means :1: SE. Statrstxcal analyses were performed accordmg to the mtentron to » ‘

v.’:treat Statrstrcal analyses were performed thh SAS (Staustrcal Analysrs ystem)

version 6. l2 soﬁware (SAS lnstrtute Inc Cary, NC USA)

RESULTS

C:\DOCUME-~1\keijo\LOCALS~I\Temp\ARTIKKELI_010130.D0C
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- Baseline

There were no srgmﬁcant dlfferences in basehne charactenstlcs among the study

groups (Table l) Body welght changed durmg tnal only shghtly (—0 341

0 2+]. : g in stero and control groups respectrvely) There was a srgmf cant ]
drfference between groups m the change of systohc blood pressure durmg tnal (-4:&5 |
mm Hg g and -O:tl O mm Hg in sterol and control groups respectrvely) Smokmg habrts
d1d not change dunng tnal Physxcal actrvrty drd not change statxstrcally srgmﬁcant
between groups durmg the tnal There were no drﬂ'erenees in adverse eﬂ'ects between

‘groups but some had consxpatlon or heartbum or some other separate symptoms
Serum Iipids

’ The serum hpxd values dunng run-m treatment and follow-up penods are shown in

Flgure 2 Serum total cholesterol and LDL eholesterol concentratrons decreased

wrtlun all study food xtem groups (T able 3). Total cholesterol were reduced _m sterol

| dret group -4%, 8%, -7% and -7% in yoghurt, cheese and fresh cheese groups and all

groups together respectively and LDL eholesterol -9%, -l 1%, ll%and 10%

: respectrvely In all these llpld parameters except the total cholesterol mthe yoghurt o

: the dlfferences between sterol and control groups were statxstrcally srgmﬁcant There

were no s1gmﬁcant drfferences m changes m HDL cholesterol and tnacylglyserols \ :

‘between sterol and control groups : |
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In oder to d'termme the predlctors for serum llpld changes (total cholesterol o

"cholestcrol an HDL/LDL ratro), the backward regressron analysxs was carried out.

‘Analyzed vanables were tandomrsatxon group, age sex change in welght and )

physwal actlvrty, body mass mdex at the baselme study product mtake of total fat

. v saturated fatty acrds monounsaturated fatty acxds, polyunsaturated fatty ac1ds and

W cholesterol at the baseline, change in mtake of total fat saturated fatty acxds "
monounsaturated fatty acnds polyunsaturated fatty aclds and cholesterol In backward

‘ regressron model only three variables left (randomrsatron group, change in mtake of

| - fatand change in mtake of polyunsaturated fatty acrds) were significant at the 10%

B | level. The randomization group was statlstlcally significant predictor for serum total
cholesterol, LDL cholesterol and HDL/LDL ratio (ali p.vau«o.‘oom); even after
change in the lntake of total fat and polyunsaturated fatty acids were taken into |

account.

. When the subjects Were divided into two groups (baseline LDL‘ below 4.1 mmol/L
and above 4.1 mmol/L) by their baseline LDL cholesterol values (Table XX) the

changes in the hrgh baselme LDL cholesterol group in total cholesterol LDL

cholesterol w ée greater m the sterol group (change —O 8 mmol/l) than in the control

group (~0 lmmol/l)’ but also in low baselme LDL group the dlfference in totaland

_LDL cholesterol between two rando i atron groups were statrstrcally srgmf cant.

Diet

There were no statlstlcally sngmf cant baselme (home dlet) drfferences in nutnent '

mtake between groups (data not shown)
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o : ‘value 0 0046), mtakes of retmol was decreased less m sterol group than m control
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o There wer few statxstrcal s1gmﬁcant dlfferences m changes m changes of nutnent

s "mtake betw en run-in and treatment penods between randomrsatron groups (Table 4) h

o Enetgy lntake of alcohol was mcreased more in sterol group than in control gr oup (p— :

- group (p-value 0. 0124) and vrtamm K decreased more in sterol group than in control
b group (pwalue 0 0229) Between home diet and run-in penods only sxgmﬁcant
: dxﬁ‘erence was seen in change mtake of ﬁber per energy between randomrsatron
groups (p-value ‘(0.0180), in sterol group intake decreased less than in eontxol group

(xandy, respectively).

" Serum plant sterols and lathosterol
" Serum total ,amount of plant sterols“ more in sterol group from 11.5+4.4 mg/1 to
12.3&4.2‘m‘gn‘ 10% and where as in control group decreased from 10.6:4.7 mg/l to
10. 3:t:4 6 mg/l —2% (T able 5) Also s1tosterol concentratrons changed srgmﬁcantly
. . more in sterol dret group than in control group (62%, 2%, respectrvely) Avenasterol
: dlet group (-15%) Also campesterol and strgmasterol concentratrons decreaced in
 both groups but there were not srgmﬁcantly differences between groups Also no

drﬁ'erences in changcs in lathosterol metabollte of cholesterol synthesrs between

, 'groups.

 Plasma fat soluble vitamins
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. There were no srgmﬁcant drfferences between groups m plasma gamm t

herol .

fretmol vrtarmn l(l v1tam1n D concentratrons dunng tnal (T able 6) Plasma alpha- -
” tocopherol decreased more m sterol dxet group than in control group Also beta- =
 carotene was decreased in sterol diet group and was mcreased in control group |
. kHowever there were no s1gmﬁcant changes between groups when alpha;tocopherol |
| | and beta—carotene ‘were related to serum total cholesterol The ratros of plasma retmol
‘ "ito total cholesterol and D-vrtamm to total cholesterol concentrations mcreased

: srgmﬁcant more in sterol dret group than in control group

: Apolipoproteins |
The drstnbutron among study subjects of apoE polymorphlsm is presented in Table 7
- "I'here were no drfferences in the hpld changes (total cholesterol LDL-colesterol and
HDL/LDL ratro) between randomisation groups when the subjects were divided i into
ApoE 33+34 and ApoE 43+44 groups (Table 8). Butin both ApoE groups the total
) and LDL cholesterol values decreased statrstxcally srgmﬁcant more ln the sterol group
ithan in control group Also no dlfferences in the serum plant sterols changes were
' yseen m two groups when the sub)ects were d1v1ded these two ApoE groups (data not
shown)

| Apohpopmteins are shoWn intable 9.

| LDL oﬁa;t;@

iy No statrstrcally srgmﬁcant drﬂ'erences were seen m the rate‘of LDL oxrdatxon,

‘ lagpahse or drene formatron and tbars between the sterol and

_ control group (T able 10)

{
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meamngful to determme serum plant stanols levels.

Acknowledgéments

This study was partly supported by TEKES. Wevafe grateful for the assistance of RN

Pirjo Hérkonen, RN Eija Lahdensuo, RN Pirjo Hilli, RN Arja Putila , RN Satu Myller,

S

E;
i

RN Anne Vansk MSc Viri»i Salminén, MSc Maxjo Mannelin, Ms Terhi Hakala and

| Ms Klrstl ,Rﬁsﬁnen for thexr contnbutlon in thxs study

’C:\YDOVCUME~l\keijo\LOCALS~l\Terhp\ARTlKKELl_Ol0130.DOC




57.619.1

65/17
. el o 83.4%11s
women 70.2410.6
Body mass index (kg/m?) 27.143.9
Waist/hip ratio :
.~ men R s 0.9640.05
 women 0.8310.05
Serum lipids (mmol/1)
Total cholesterol 6.410.7
~LDL cholestero] 41406
HDL cholesterol - L7404
“HDL/LDL cholesterol 0.410.1
ratio :
Triacylglyserols * 1.3+0.6
Blood pressure (mm Hg)
Systolic 132114
Diastolic : . 82%7
! Weight, BMI, lipids and blood pressure measurements are i
~ (randomisation)
There is no statistical significant differences between groups
2 n=82 ~
? n=82

¢ n=78 in the sterol group
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.
s '(11.?82) :
- _meantSD

om visit 3

30.01.2001

ontrol group 3

57.0:8.4
6418 .

83.9+125
69.3+10.7
26.844.2

0.9310.06
0.8410.05

6.410.6
4.0£0.7
1.740.4
0.410.2

1.4+0.6

126114
8148
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= Téblc' 2Composmonof plant Stefol-éontaixling yoghurt, low-
. containing cheese and fresh cheese and control (standard)
dalyamount of theproduct

Yoghurt
(150 g)

" Control

yoghurt

(150g)

20

Low-fat  Control  Low-fat

hard

_ cheese

(50g)

hard
_cheese

(50g)

30.01.2001

fat plant sterol-

e
(50

@®
Total fat (g)
Fatty acids
‘Saturated (g)
- Monoun-
Ssaturated (g)
.. saturated (g)
.. Cholesterol
- Plant sterols (g)
- Beta-sitosterol
®'
Beta-sitostanol
@'
~ Campesterol
@' .
- Campestanol
®' .
< Other plant
. sterols (g) '
- Milk fat (g)
 Vegetable fat
- @®
- Calcium (mg)

.. Magnesium

- (mg)
- Potassium (mg)
NaCl (g)

536
5.25
19.5
3.0
1.95
0.6
7.8
1.65
1.24
0.16
0.16
0.03
0.03

0.75
0.6

540
5.25
19.5
3.0

1.95

0.6

7.8

3.0

475
155
14

5

3

0.1
13
1.5
0.2
02
0.04
0.04

4.5
0.6

0.35

475
15.5
14
5
3
1
0.1
13

-0

7.5

375
325
395
0

135
015
18
1.5
0.2
0.2

0.04.

0.04

4-5
0.6

Cbngrbl
fresh

cheese

(50
375

325

v
7
4.0
1.35

0.15
18

0.7 0.1-045 0.1-0.45

.. plant sterol amounts are calculated from manufacturers
-~ powder (75% beta-sitosterol, 10% beta-

2% others)

information of plant sterol
sitostanol, 10% campesterol, 2% campestanol,

food items. Values are per

S A T R

~ RUTTA HOITAA TAMAN TAULUKON KUNTOON

- Analyysi tolokset: - .

- Koskivatko seka sterolilla liséitty tuotetta ettd kontrollituotetta? —

- Viikin analyysit: Jogurtissa sitosterolin osuus (48%) todella erilainen kuin juustoissa
(n.78%) , valmistaja ilmoitti 75%

- CADOCUME~\keifo\LOCALS~INTemp\ARTIKKELI 010130.D0C
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" Table 3. Changes (%) in serum llplds between sterol and control group m dxﬁ'erent

o {food items groups
' ‘Cheese Fresh cheese
- Total cholesterol " )
" sterol 40189 "-8 3101 -6.627.0
' control S 09481 -1A477 23482
: -value 034173 o 00033
: LDL cholesterol - o S R
sterol CO-B7HILT 1124136 112i83 ; 6 . .
: control -1.0£115 0.03+113  2.6+134 o6tize
' p-value 0.0313° 00009  0.0001° <0.00005
- HDL cholesterol - . v e
sterol 4.6:10.4 00114  4.8+10.7 2.8+11.0
control 344108 35190 46:126  3.8+108
p-value 2 0.6834 0.2900° 0.9339 0.5593
HDL/LDL ratio ;
sterol 16.1£16.6  14.2t165  18.7t140  16.1158
control 5.4+13.0 46136 . 3.1%151  43%139
p-value 0.0142° 0.0156 0.0003 0.0001°
Triacylglyserols 2 ,
sterol 344343  -7.0:313 484237 344300
~ control - -5.6+30.8 1074259 194313 484295
p-value * 03511 06224  03%6  09823°

meansiSD in sterol group, n-25 (yoghurt), n-33(cheese) n=24 (fresh cheese),

- n=82 (all together), in control group, n=25 (yoghurt), n=29(cheese), n=28 (fresh

' cheese) n=82 (all together) ,

2 -test for parametric variables and Wilcoxon test ? for non-parametric vanables o

. *three from yoghurt sterol group and one from cheese sterol group are excluded from
. analysis f
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total, LDL cholesterol and HD
~ changes in the intake o

22

30.01.2001

U two groups based on the LDL cholesterol‘medxan at random]

Table XX. Serum total, LDL cholesterol and HDL/LDL ratio and changes in serum
the 6 weeks trial adjusted for
ds, when patients are divided into
sation (baselme)’ "

R ‘Baseline LDL<4 08
_ Variable Group ' (n—82) o
e “'baseline  change n__ baseline change ' p—”\'ralue2
ol Sterol .,.4‘4“, 20 60 08 " 00001
" cholesterol Control 38 59 0.1 44 6.8 -0.1 0.2271
" (mmol/) h p-value ' p-value !
IR 00180 0.0001
" LDL Sterol 77 3.6 -02 37 4.6 0.8 0.0001
cholesterol Control 38 35 0.1 44 4.6 -0.1 0.0828
(mmoll) 0 pevalue! p-value '
0.0018 0.0001
k HDL/LDL Sterol 44 0.5 0.1 37 04 0.1 0.5689
ratio Control 38 05 -0.0 44 04 0.0 0.1053
(mmol/l) ' ' p-value! o p-value !

; Tbetween randomlsatxon groups

. 0.0005

2 petween different LDL cholesterol groups
“yksi puuttuu, koska ei ole ruokapé‘uvakn]aa ‘

C\DOCUME~1 \keijo\LOCALS~]\Temp\ARTlKKELl_O 10130.DOC

0.0002




S Protem (% of

P. Hogstrom - 23 o ~30.01.2001

 Table 4. Nutrient imakg‘qprgng trial (calculated from 3-day recalls) (m antSD)

- t-test or
Change ) N_\Wllcoxon
__between run-  test’for
e ~ inand  change
T _ Experiment treatment ~ between

Nutnents

Energy
- (MJday)  sterol’ 77420 76421 -0.05+17
. comtrol 76423 75422 00715  0.9305

Fat (%of
= energy) sterol > 33.845.6 33.745.8  -0.08+4.7 o
7 icontrol 333448 34.1448 0859 03088
. fatty acids (% : o ' '

* of energy)

" -saturated  sterol’ 156433 15.943.7 0.4+3.2

.. control  15243.4 16.143.1 0.943.0 0.2908
saturated  sterol®  12.3+24 12.342.6 0.0412.3

' © control  12.1423 12.442.0 0.242.9 0.6420

-polyun- - |
saturated . _sterol 5.241.7 4.841.2 0515
Ccomol 52417 49413 03821 03720

e"e"gY) ;S‘etf’" 178433 173834 05435
T | Tcontrol  18.643.3 179828 07434 0.6465
: Carbohydrate '

- (%ofenergy) sterol®  469+6.4 46.246.0 -0.9+5.4

. Cholesterol

| . control 459459 45.316.6 0565 07232
- Alcohol (%aof , o
- energy) sterol > 1.433.1 2.844.7 1.443.9
| Ccontrol 22442 2.6:47 0547 0.0046>

@mgMD  steol®  369+121 369129 024144
e o comtol 361123 370132 10441 0712

~ Fiber (g/MJ) Stjer{ol's‘ 2.540.7 23+os 02807
oo comol 24309 22407 | 02408

~ Vitamin A ‘ e
" (RE,pg)  sterol® 9471864 7931005 /15441223
© comrol 0981717 7914605 -206+l741 0.06242

Retinol (pg)  sterol > 5064853 4311823 731173
S control  577+1652 4301506 14741661  0.01247
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: ,Carotenmds
) sterol > . 535743398 548843362 105%3277
. control 508313464 585943013  77€ ‘
: Beta-camtenek SR AR DR s
(g osterol? 222441990 17431488
. control 220312187 18411489

o VltammD o R
~ (pg)  sterol ? 5.445.0 5.545.2 02465
© conwol  64+71 5649 08476 0.4683

V”thammE ; ; TR
(TE, mg) -~ sterol ® 9.413.8 8.0+2.6 -1.443.4
, ~ control  8.6435 80127‘ 0 5:!:37 o 04912
Vitamin K SR e i e
(2) osterol® 79435 62124 4758310

S control 68434 ,64553“ | -32—.&;367 ©0.0229°

036757

“Tin the sterol group n—82 and in the control group =82
2 Wllcoxon test for non-parametnc variables
3 in the sterol group, one does not return dxary record at the treatment penod (n=81)
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- Tablg 5, Sériux’nﬂplant sterols and lathosterol levels during trial

Baseline  Treatment : -+ Wilcoxon test
(0w period (6 wk) Change ! for change

g .. meanstsd meanstsd =~ meanstsd p-value
- Campesterol e I
mgh) |

sterol (n=82) 7.543.0 6.9+25  .06+13

control (n=82) 6.8+32 6.7+3.1 0212 0.0669"

Sitostgrpi (mg/l)
sterol (n=82) 2.9+1.2 4.4+1.7 1.6£1.1
control (n=82) 2.61.3 26£12 0105 0.0001 '

Sfiginasteml
(mgl)
~ sterol (n=82) 0.320.2 0.33:0.2 -0.0+0.1
control (n=82) 0.3+0.2 03+02 .0.0+0.1 - 0.2765 !

Avenasterol
(mgfl)
-sterol (n=82) 0.9+0.3 - 0.740.2 -0.1+0.2
control (n=82) 0.8+0.3 0.8+0.3 -0.040.2 <0.00005

Sum of plant
sterols (mg/1) .
 sterol (n=82) 11,5444 12.3+4.2 0.8+£2.1
_ control (n=82) 106447 10346 0317  0.0001'

Lathosterol

@gh o

~ sterol (n=82) 3.012 3.1x1.4 0.1:0.8 ,
control (n=82) 3415  34+15 00407 06427

- Pitoiéuude"t‘ pitiisi kait _irlm'oittaa‘mol/l -> seuraava tanlukko

C:\DOCUME~'1\keijo\LOCALS~l\Temp\ARTIKKELI_Ol0130.DOC ,




P. Hogstrom

Table 5. Serum plant sterols and lathosterol levels during trial

26

Treatment

~T-test or i

atment ~ Wilcoxon test
0wk period (6 wk)  Change ' for change
, meanstsd meanstsd meanstsd p-value
(umol/) ~
sterol (n=82) 18.7+£7.5 17.246.3 -1.543.2
ontrol (n=82)  17.1#8.1 16.6+3.1 -0.5£2.9 0.0655 !
- . Sitosterol
. (pmol/ly
~ sterol (n=82) 7.0£1.2 10.7+4.0 3.842.6
control (n=82) 6.4+3.0 6.2+3.0 -0.2¢1.1 0.0001 '
- Stigmasterol
pmol/1)
~ sterol (n=82) 0.7+0.4 0.6£0.4 -0.05+0.2
~ control (n=82) 0.7£0.5 0.7+0.4 -0.02+0.3 0.2745"
~ Avenasterol -
“sterol (n=82) 2.1£0.6 1.740.5 -0.4:0.4
~control (n=82) 2.0£0.7 1.9+0.8 -0.01:0.4 <0.00005
* Sum of plant
~ sterols (umol/l)
7 sterol (n=82) 28.4+10.8 30.2+10.4 1.945.2
.. control (n=82) 26.2+11.6 25.4+11.5 -0.7+4.1 0.0001*
- Lathosterol
oy , ; R
. sterol (n=82) 7.843.2 8.1£3.6 0.3£2.0
- control (n=82) 8.7+4.0 8.843.9 0.02+1.8 0.6701 '
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. Table 6. Plgéma fat soluble vitamins and ratios to sexum total cholesterol during drial

~“T-testor
- Wilcoxon
Change test ! for
*means+SD mean&l:SD meanstSD  p-value

it Gamma-tocopherol (ug/l)

sterol (n=82) 8524337 815+328 374244
- control (n=81) 798+355 7754332 23+246  0.7387!
Gamma-tocopherol/I‘ c' :
(pg/mmol)
~ sterol (n=82) 135457 137453 2.3+421
control (n=81) 127459 122450 4.8+432  02019!
Alpha—tocopherol (mg/l) ,
sterol (n=82) 14.2+2.9 13.142.9 -L1+24
~ control (n=81) 144429 14.4432 0.0+1.7 0.0004 !
i Alpha—tocopherol/T c!
(mg/mmol) «
" sterol (n=82) ; 22404 2.240.4 -0.01+0.3
. control (n=81) 2.340.4 2.3+0.4 0.003£0.2  0.6104!
Retinol (ug/1)
sterol (n=82) 432489 420479 -11£57
_control (n=81) 428+84 429+97 0.9+57 0.1809
Retinol/TC ! {png/mmol)
sterol (n=82) 68+13 71£13 3.319.1 ;
control (n=81) 67+14 68+15 0.248.6 0.0276
~ Beta-carotene (ug/) , .-
~ sterol (n=82) 316172 307152 .9474 N
-+ control (n=81) 3524228 385+205 33104  0.0002'
B Beta—carotene/ TCl , o
-~ sterol (n=82) 50+27 52428 2.6£13.0
control (n=81) ‘ 55435 60+31 51£162  0.0823!
Kl-vitamin (ug/l) ,
~sterol (n=82) o 049:045 0412036  -0.08:037
0 control (n—81) ' 0374027 0362030  -0.024034 0.7089
s Kl-wtamm/'f c' (ng/mmol) S . o e
-~ sterol (n=82) 0.08+0.07  0.07:0.05  -0.01+0.06 S
. control (n=81)- 0.06£0.05  0.06+0.05 -o.oo:to.os 0.8826
‘ D—vntéuhm(pg/l) - o AT
sterol (n=82) 137463 17, 5:t62 38450
i control (n=82) 13.444.7 167652 33141 0.2933!
. sterol (n=82) o 2.241.0 3.0+1.1 0.8+09
___control (n=82) 21408 = 27409 05407  0.0103'

 "TC=Total cholesterol o

Pitoisuudet mooleina > seuraava taulukko
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Table 6. Plasma fat soluble vitamins and ratios to serum total cholesterol during drial

SRS Treatment , Wllcoxonu
~ Baseline (0  period(6 test for‘
o wk) wk) Change change
meanstSD  meanstSD  means+SD p-value S

o Gamma-tocopherol (nmol/)
~ sterol (n=82) 20464808 56+78
 control (n=81) LOTSL85T "~ T8e0ite
Gamma—tocophe:rol/’I'C2 » -
" (nmol/mmol) , S
" sterol (n=82) 3234136 3294127 5.4%101.0
control (n=81) 304+142 292:!:121"”1 T -11.4+103.7 0.
Alpha-tocopherol (umoll) ' - S
~ sterol (n=82) 33.0+6.6 305467 25455
~ control (n=81) 335467 335475 0.0+40  0.0004!
Alpha-tocopherol/I‘C 2
o (,m,o]/mmol)
. sterol (n=82) ‘ 5.240.8 51410 -0.00:0.8 o
- control (n=81) 5.3£0.9 53£10  0.00:06  0.6104'
- Retinol (nmol/1) ,
_ sterol (1=82) 1506£309 14684277 -394201 s -
control (n=81) ‘ ' 14954293 1499+340 331200  0.1809
Retinol/T' C? (nmol/mmol)
_ sterol (n=82) 237446 248446 11432
control (n=81) 236448  236+51  0.6£30  0.0276
' Beta-carotene(nmol/l) ‘ - o e e e
“ “sterol (n=82) 5884321 5714283 6130
. control (n=81) 656+424  TI8£382 U 62+193 0.0002"
* Beta-carotene/ TC2
. (molmmol) T
 sterol (n=82) 93450 9msl 4sa42
control (n=81) 103465 112458 9.6£303  0.0823'
 Kl-vitamin (amol/l) LR e FEIU-D St
“ . sterol (n=82) ' 1.0941.01  0.91£0.79  -0.18+0.83
“control(n=81) 083061 0. 795067 -0, 03:&0 74
K1-vitamin/TC 2 '

' (omol/mmol) o o
S sterol n=82) 017:!:015 ©0.15%0.1 -0 02i0 13
- control (n=81) ~0.13x0.10 :-0 01:£0. 12 .

Devitamin@molt) }a |

 sterol (n=82) 342+15.6  437+155 95125
. control (=82) © 335117 418431 T82%102  0.2948"
: D-vxtamm/TC g
- (nmol/mmot) , B S P
sterol n=82) 54425 75829 20422
control (n=82) 5319  6.6+23 14418 0.0103'
* TC= Total cholesterol ' '
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Table AA. Baséline' serum total, LDL cholesterol and HDL/LDL ratio and éhanges

between baseline and end of treatment during trial in different randomization and

t-test
between
s TN .different
Variable Group ApoE32and33 ApoE43and44 - groups
ewe oo oooso0 baseline _change baseline change  p-value
cholesterol - Sterol 6.440.6 -0.5+0.6 6.410.8 -0.4+0.4 -0.5386
(mmol/) Control 6.4+0.6 -0.0+£0.6 6.310.6 0.0+0.4 .0.8039
A T ‘ p-value ! p-value!
<0.00005 0.0092
LDL Sterol 4.1+0.7 -0.5+0.5 4.0+0.6 -0.440.5 - 0.5702
cholesterol Control 4.1+0.7 -0.0+0.5 4.040.7 0.0+0.4 0.7090
(mmol/h) o ; p—valugl ; . p-value!
e S : ©<0.00005 0.0015
HDL/LDL  Sterol 0.44+0_15 0.07+0.08 0.444+0.12  0.06+0.06 0.5837
ratio Control  0.4440.16 0.01+:0.07 0.42+0.17  0.01+0.07 0.5842
(mmol/]) p-value ! p-value !
' O s o . <0.00005 0.0015

! test between sterol and control group
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- Table BB. Serum baseline plant sterol and lathosterol levels and changes between
. baseline and end of treatment during trial in different randomization and ApoE-groups

. .. different
Variable Group ApoE 32 and 33 ApoE43 and 44 _ - groups
: i ~ change change ‘
between between
baseline weeks 0 baseline weeks 0
, , (wk 0) and 6) wk 0 and 6 p-value
Campestero '

1 (mg/1) Sterol> 75434 07113 7.4£25 -04£13  02271!
: Control*  7.043.5  -044] 6.412.5 0.4+1.3 0.0717"!

. p-vale* p-value *
01210 - 013217
Sitosterol _ Sterol? 20812 15410 29412 17412 03536
 (mgh) Control > 27+13 01404 26410  0.0s0s 0.2380 !
‘ ‘ p-value 4 p-value 4
0.0001' 90001
Sﬁgxnastero o

- lGmglL)  Sterol? 0301  -0.0310.00 03x0.2  -0.01£0.07 03167
-~ Control® 0302  0.00£0.11 04409 -0.05¢0.12  0.0042"

p-value 4 ; : p-value ¢
| | - 0.0168' . 0.00891"
Avénastero] Sterol 2 0.8£02  -0.14%0.13 09403 = -017+0.18 0.4065
(mg/L) Control*  08+03 -0.0120.15  0.8+03  0.01+0.16 0.8547
: : ‘ . p-value * p-value *
0.0001"' 00012
 plantsterols Sterol® 115547 06420 115039 L1£22 014861
- (mg/L) Control > 10.7+5.0 -0.5+1.6 10.243.8 0.4+1.8 0.1225!
: ‘ e p-value * p-value *
0.0036 01771
- Lathosterol  Sterol> 30413 02107 31412 0.1209 047741
- (mg/L) Control > 3.2+12 -0.10.7  3.812] 0.240.7 .0.0757
g D P ~ p-value?! - p-value *-
202005 0.2414 %
T Wilcoxon test ; . ‘ »
" % in the apoE 32 and 33 group n=49 and in the apoE 43 and 44 group n=32
? in the apoE 32 and 33 group n=60 and in the apoE 43 and 44 group n=22
* test between sterol and control group e f
c;\DOCUME~1\keijo\L0CALS~l\Temp\ARnKKELLo10130.;)99 , s e ‘”’
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SELITETAAN VAIN TEKSTTNA i
Table BB. Serum bascline plant sterol and lathosterol levels and changes between
_ baseline and el d of ;ydunng tnal m dnfferent randomxza’ ion and ApoE-gr ups

Wn Icoxon test
L '.between

ApoE 32 and 33 ApoE 43 and 44
o onooochange ‘ ~ change
: between "~ between
_ baseline weeks 0 baseline  weeks0 ,
- (wk0) and6)  wkO0 = and6  p-value

Campesterol - '

(umolL) ‘
“Sterol 2 ~ 18.8+8.4 -1.9+3.1  18.5%6.1 -0.9+3.2 0.2271!
Control ? - 17.5+8.7 -1.0£2.7 16.0+6.2 0932  0.0717"
p-value * 0.1210" 0.1321'

Sitosterol

(umol/L)

Sterol 2 6.9£2.9 3.542.5 7.0£2.9 4.1+2.8 0.3536"
Control 3 6.4+3.2 -0.3+1.1 6.342.5 0.1+1.2 0.2380 "
p-value * 0.0001 ' ~ 0.0001"

Stigmasterol

(umol/L) e
Sterol 2 0.740.4  -0.07+022 07404  -0.02+0.17  0.3167!
Control3 0.7+0.4  0.01£026  0.9+06  -0.1%0.3 0.0042"
~ p-value * 0.0168* 0.00891 '
: AVenasterOl
- (pmol/L)
. Sterol 2 2.0+0.6 -0.3£0.3 22407  -0.4%045 04065
Conuol-" . 19%0.7  -003:037  2.0:0.6 003039  0.8547
p—value ' 0.0001 ' 0.0012 !
. Sum ofplant y e d i SO
V',sterols(;unollL) - - o
Sterol? 2844118 12450 284495 = 27454 0.l
cOmrol’ 26 5*124 C -13#39 252493 0944 0122
p-value * o 0.0036 ' 01771 ,
- Lathosterol
oty e
‘Sterol 2 7.743.3 0.4+1.8 8.0+£3.2 0.1+2.4 0.4774
Control ? 8.4£3.2 -0.2+1.8 9.8+5.5 0.6+1.8 0.0757

p-value * 0.2005 ! 02414

L  CADOCUME~1\keijo\LOCALS~1\Temp\ARTIKKELI 010130.DOC




P. Hogstrdm 32

30.01.2001

il Wilcoxon st
m the apoE 32 and 33 group n=49 and in the apoE 43 and 44 | group n—32
m the apoE 32 and 33 group n=60 and in the apoE 43 and 44 group n=2
test between sterol and comrol group
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_ Table 9. Serum apolipoprot:ins dun'rig tnal N

.. - Treatment e g s et
 Baseline period . P-value
(Owk)  (6wk) change between
. tandomizati  (endof  between weeks  randomation
. on___ _ treatment) Oand6 _ groups

ApoAT (mg/ml) ‘
sterol (n=82) 147020  148:024 001020
control (n=82) 147021  1.49:024 0.02£021 0.6855'

~ ApoB (mg/mL)
 sterol (@=82)  L1140.16  110:0.16  -0.01+0.14 |
. control (n=82)  LI2+0.05 1174017  005:0.04 00048

Lp(a) (mg/mL) ‘ ; L
. sterol (n=82) 19.6+18.6 23.0+£24.8 3.448.1
control (n=82)  23.24299 25.5+30.3 ‘ 2.3:!:6.6

0.8230 2

" t-test between groups
_ 2 Wilxocon test between groups

_Table 7. Apolipoprotein E polymorphism
type sterol group control group

32 , o 367D 4 49
33 46 (56.1) 56  (68.3)
42 ' 1 (1.2) 0 (V)
43 26  (3L7) 20 (24.4)
44 , .6 (13 2 .29

CADOCUME-~1\keijo\LOCALS~I\Temp\ARTIKKELI 010130.DOC
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Table CC. Serum apolipoproteins during trial T

‘ i : .- change
; Lo wk 0 - wké6 T _between
.run-in  randomiza - (endof  followup  weeks 0
(wk -1) tion wk 3 treatment)  (+2 wk) and6
ApoAl
~ (mg/ml)

sterol | 1.47:020 147020 149024 148£024 1.54:027 0.014020
control®  1.44£020 147021 1.5040.26 1.49:024 152024 0.02£0.21
* pvalue * | | 0.6855

‘ApoB

(mg/ml) :

sterol ! 1.10£0.13  1.11£0.16 1.08+0.18  1.10£0.16 1.15+0.17 -0.01%0.14
control > 1.1240.14 1.12¢0.15 1.16£0.16 1.1740.17 1.18+0.18 0.05:0.14
p-value 0.0048

Lp(a)

(mg/dl)
sterol *  20.9£21.2  19.6£18.6 24.6£25.5 23.0:24.8 24.4426.1  3.448.1

controls 22,9273 232429.9 27.1%324 2554303 28.0+33.4 23166
p-value 6 : 0.8230

" in sterol group n=82 (weeks —1,0,6) and n=81 (weeks 3,8)
2 m control group n=82 (weeks —1,0,3,6) and n=81 (week 8)
t-test between groups
m sterol group n=82 (weeks ~1,0,6,8) and n=81 (week 3)
: m control group n=82 (weeks -1 ,0,6) and n=81 (weeks 3,8)
. W)lxocon test between groups

C:\DOCUME~1keijo\LOCALS~1\Temp\ARTIKKELI_010130.D0C
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~ Table 10. LDL oxidation (from 27 patients)

35

30.01.2001

wkO(t

,(  (endof
© randomization) _treatment)

_ttest

rate of oxidation

+ . sterol group (b=12)
- control group (n=15)
 maximal oxidation
“+ sterol group (n=12)

- control group (n=15)

lag phase (min)
sterol group (n=12)
control group (n=15)

diene |
sterol group (n=12)
control group (n=15)

tbars
sterol group (n=12)
control group

'~ 0.01640.003

1.43£0.19

1.49+0.13

163.9430.0
159.8434.5

5.33+1.04
5.13+0.90

38.9+16.3
40.7421.1

003  0.016+0.003
0.015£0.003  0.016£0.003

1.5340.17
1.5010.13

141.7430.6
149.4423.6

5.48+1.05
5.3410.89

49.6422.7
49.6£15.9

change

0.0067

0.0004
0.0006

. 0.8558

0.0911
- 02915

-22.22

-10.42 0.3515

0.14

0.21 0.8500

10.75

8.76 0.8573

(n=15,14)

pvalue
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3 . 8 6,72 0,068 0,075
-1 6,44 6,41 0,067 0,074
-0 64 63% 0,076 0,071
'3 623 6,63 0,074 0,081
6 595 6,38 0,065 0,078
8 64 6,41 0,063 0,079
LDL-cholestero)
' sterol grouj control groiSE, sterol ¢ SE, control
-3 4,29 4,51 0,071 0,076
0 4,05 4,05 0,07 0,077
3 3,96 435 0,069 0,079
6 3,59 4,04 0,059 0,075
8 3,98 4,03 0,061 0,072
HDL-cholestero} , L . '
T Y sterol grouj control groi SE, sterol ¢ SE, controf
-3 . 1,61 0,044 0,042
0 1,72 1,69 0,044 0,044
3 1,68 1,63 0,043 0,045
6 1,76 1,75 0,047 0,045
8 178 71 00e7 oo
HDLADL cholestrolrato .
' sterol grouj contro) groi SE, sterol ¢ SE, controf
.3 039 . 0,37 0,01 0,014
0 0,44 0,44 0,015 0,018
3 . 044 0,39 0,016 0,015
6 0,51 ..0,45 0,019 0,017
8 048 044 0,017

~Totai cholestérol, all groups together .
sterol grouj control groi SE, sterol ¢ SE, control

0,015
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F’igurezy'.’ |
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--o--control

group

Stgrbl (n=82) and contro| (n=82) groups serum lipid concentrations
diring tri b e o NS

dunngtral :
TC= Total cholesterol, LDL-C=

low-d

ensity ‘lipoprotein cholesterol,

HDLADL-C= high-density lipoprotein/low—densi_ty lipoprotein
cholesterol ratio
* = p-value<0.05 and *** = p-value>0.001
values are expressed as meansSE
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APPENDIX 29:

Study report (Sarkkinen et al. 1999):

Effect of low fat and low salted meat
_products enriched with MultiBene® on
- serum total, lipoprotein lipids and blood
‘Pressure in subjects with mild to moderate
hypercholesterolemia
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V INTRODUCTION“

f:,ffl Coronary heart drsease is one of the leadrng causes of death in Western countnes Ele-
: vated serum total ch ‘ lesterol and blood pressure are independent risk factors for ‘coronary
4 heart drsease Dret therapy is a pnmary mode of treatment for both hypercholesterolemrc

: and hypertensrve persons

Plant sterols have been shown to have a hypocholesterolemrc effect wrthout havmg an

) effect on HDL cholesterol concentratron (1-8). The cholesterol lowenng property of plant
sterols is based on the rnhrbrtron of absorptron of biliary and dietary cholesterol from small
, rntestme (4 9 10) Thus plant sterol enrlched products are offering a new avenue inthe
dretary management of elevated serum cholesterol concentrations. In this respect the ef-

- fect of plant stanol ester fat spreads has been best documented (2,5 ,8). Daily use of plant
sterol ennched food stuffs is neoessary to sustain the cholesterol Iowenng effect. Previous
'studres have pnncrpally been made with saturated and estenf ed form of plant sterols and
added to spreads or other fat products. Addition of crystalline, only physrcally processed,

- plant sterols is technologrcally possrble to low-fat food matrix e. g. bread and meat. There-
fore itis rmportant to study whether other food stuffs (like meat products in the present
kr’study) ennched wrth only physrcally processed plant sterols and used on daily basis would
have srgnrf cant cholesterol lowenng propertres

| The ennchment of a combrnatron of crystallrne plant sterols and calcium, magnesrum and

= potassrum 'ml : eras (Multr ene®) has been shown to decrease serum total and LDL cho-
lesterol concentratron srgnrf cantly in rats (Karppanen et al. published data) Unpublrshed ’
) data on humans rndrcate that Multlbene® ennched food stuffs (combrnatron of bread meat
, and mllk products) as a part of habrtual Finnish diet reduce signifi cantly serum total and
LDL cholesterol concentratron (T kkanen et al, unpubllshed data). Therefore there is need '
2 to examrne the |ndependent eﬁect of meat products ennched ‘with Multrbene@ on serum ;

Irplds
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SUBJECTS

lnclusron cntena of the study were serum total cholesterol between 5 0 and 8 5 mmol/l
serum total tnglycendes below 3 0 mmolll» age 30—65 years non'nal lver krdney and thy-

rord functron no llpld lowenng medica on, . no unstable anglna no hrstory of myocardlal
rnfractr n 'coronary artery bypass craft (CABG) percutaneous translumrnal coronary an-
groplasty (PTCA) wrthln the prevrous 6 months no transrent rschemrc attack (TIA), no his-

tory of mallgnancy nor dragnosed drabetes

Sub)ects for this study were recrurted by an advertlsement in a local newspaper Thlrty-
three sub;ects volunteered to partrcrpate in the study Four of them were excluded from the
study during the pre-tnal penod Twenty-elght subjects started to eat th% test products
Elght subjects dropped out dunng the study One subject dropped out dunngvthe pre-tnal
penod due to personal reason and fit ve dunng the fi rst test penod three due to personal
reason, one due to unpleasant taste of test frankfurters and one subject oonsrdered the
darly amount of test products uncomfortable to eat and one person s data excluded from ,
analysus due to lipid Iowenng medlcatron that person have started dunng the study The
i nal number of subjects in this s study was 21 (15 males and 6 females)" Pr tnal charac-
tenstlcs of study subj ects and drop outs is presented |n tables 1 and 2 respectlvely The _
purpose of theﬂs’tudy was explarned for the partlclpants‘ and a wntten consent to the study
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A randomtzed placebot controlled srngle-blmd repeated measure desugn with three test

pertods was used Subjects started with one to two week run in perrod After run-in perlod

' each subject followed all three drfferent test perrods for three Weeks in a' randomtzed order.

- Randomtzatlo was made as ,a group The randon ize

/ k, 1 perrod (dally“amount of sterols was 1 2 g) control penod ‘(no added sterols) and srtos—
terol 2 penod (dally amount of sterols was 2,1 g) The study was approved by the Ethics
’Commtttee of Kuopro UntverSIty Hospttal

METHODS
Main examinations are presented in appendix 2.
Diets and test products

During the run-in period study subjects were on their habitual diet. During the test periods
subjects background diet was the same as their habitual diet and in addition they ate alto-

\‘ gether 759 meat products. Every study subject ‘ate both frankfurters and ‘cold cuts equal
amounts of both types during each test penod Energy and nutnent compo'
e frankfurters and cold cuts are presented in table 5. ‘ ‘

of test

Al subjects recetved individual oral and written rnstructrons on the diet rncludrng a |tSt of
food items exchangeable for the test products to control for the intake of energy Test

- products were rngested in 2-3 portions during the day. The use of test products was re-
‘corded daily'arid the records were checked by the nutritionist at each visit.

l-lealth screerting '

Structured rntervnew on prewous and present drseases (tncludmg food allerg ’s) current |
medrcatton alcohol and tobacco consumptlon phyStcal actrvrty, use of vitamins, other nu-
trient supplements and functtonal foods was carrled out at the begtnntng of the study (ap-
pendix 3). The sub]ects were requested to keep their alcohol consumption, smoking hab-
its, physical activity and use of vitamins and other nutrient supplements that were allowed

as: 'S|tostero| o
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to useconstant dunng the study Routrne laboratory samples (blood count, s-TSH s- GT B

-crea | s- urate) were collected and analyzed at the Kuopro University Hosprtal to ensure o

the health status and mclusron cntena of the subjects Plasma glucose was analyzed at
the Cllmcal Research Umt Umversrty of Kuopro using commercial reagents (Granutest 100

Glucose Merck,.Gennany) by enzymatic ‘photometric method with Kone Pro Analysator In
addrtron subjects were recordrng changes in their health or life style darly durmg the study
to the dlary

Dietary monitoring

The composntlon of the background dlet was monitored with three 4-day (three week-day
and one weekend-day) food records _once during each product period. Serving sizes were

- estrmated wrth a portron size prcture booklet Oral instructions how to record foad were

glven to all subjects personally and written instructions were also given. Nutrients were
calculated using the Mrcro~Nutnca dietary analysis software (developed by The Social
lnsurance lnstrtutlon) which is based on Frnnlsh nutrient databases

Serum lipids

All blood samples were collected after an ovemlght fasting (1 2-h) Serum total and HDL-

' cholesterol and total tnglycendes were analyzed at the Clinical Research Unit, University

of Kuopio by enzymatlc photometric method (Kone Pro Analysator Kone |nstru ents,
Finland) usmg commercial kits (CHOL CHOD—PAP Pendochrom tnglysendes GPO—PAP
Boehnnger Mannherm GmbH Germany). Serum LDL -cholesterol concentration was cal-

“culated by Friedewald formula
Blood pressure, helght and weight

v Blood pressure, was measured from the right arm after ten mrnutes rest in the srttlng posr-

tlon wrth a mercury sphygmomanometer (Mercuro 300, Speidel & Keller GmpH & Co,

Germany) Three measurements were done and the mean of the last two were used in
analyses. Height was measured at first VlSl't to the closest 0,5 cm. Weight with light cloth-
ing was measured twice {mean was used in analyses) at every visit with digital weighing
scale (Scale Seca 707, Vogel & Falke GmpH & Co, Germany).’The sub;ects were re-




Oy Foodfiles Ltd 8 - 29.06.99
' Confl dential ‘
quested to keep their w »rght constant durrng the study and therefore they recorded thelr _
- werght once a week alsoiat home besrdes the measurements at the study unit. o

| s,fa}t’i‘fsﬁfc‘a' methods

‘The data were analyzed‘ wrth the SPSS Base and Advanced models 90 statistics program

‘ (SPSS lnc U S. A)‘ The results are glven as means (SD) The main compansons were _
“made between the mean values at the end of each test period. The absolute and percent-

| age changes were compared between the end measurements of both sterol periods and
the end measurement of control perrod.

Normal drstnbutlon of vanables was checked with Shaprro Wilks test before further analy—
ses. Analysis of variance for repeated measurements (MANOVA) was used to compare
the overall changes in continuous variables among different test periods. Two-tailed com-

| parisons with paired t-test with Bonferroni correction was used in the further analyses. For
dietary vrtamrn-A intake which was not normally distributed even after logarithmic trans-
formation and for alcohol intake whlch was not normally distributed Fnedman test was

used Slgn test was used to compare the vanables of smoklng hablts alcohol consumptlon
and physrcal actuvrty '

i

=

Weight

Body weig‘ht"and ibody mass index of the subjects did not change duringthe study (table

Use of test products and composition of mg“pg'ckg;A'u'hq;qrg‘t o

:The compllance wrth the use of test products was good and uneaten portrons of test prod-
ucts were rare and occasronal (table 7). The intake of nutnents from background dlet dur-
‘ing the drfferent test perrods are presented in table 8. Drfference in the mtake of fat was
almost srgnlf cant (p=0 05) The intake of monounsaturated fatty acrds was srgnlﬁcantly
lower and the intake of carbohydrates and magnesnum were srgnlf cantly hlgher dunng si-
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: tosterol 1 and 2 perlods than dunng the control perrod In addmon the mtake of catcuum

'was sugmt" cantty hrgher dunng sﬁosterol 1 period than during the control period. The differ-

g , and salt) on serum total and Irpoprotem ltptds and blood pressure' A r i

J ences in nutrient mtake between test penods are equal to differences in nutrient composv-
tlons of test products :

', ‘Serum total and ltp'oprotein lipids " “

The concentratlons of serum hplds and Itpoprotems during the study are shown in table 9.
The absolute and percentage changes In serum lipids and lipoproteins at the end of sitos-
] terot 1 and 2 penod ccompared to the end of the control period are presented in table 10. At
the end of srtosterol 2 penod serum total cholesterol concentration was significantly lower
than at the end of control penod (dlfference 0,34 + 0,53 mmolll 49 +75 %) Serum LDL-
cholesterol concentratlon changed statistically significantly dunng the study (p = 0,001 for
d trend) and dlfference 'was almost significant between the end measurements of each test
penods (p () 056) Both absolute and percentage ohanges of serum LDL-cholesterol
concentratron m referenoe to control Wwere significantly greater during the sitosterol 2 pe-
riod than the SItosteroI 1 period. No dn"ferences in the HDL-cholesterol and total triglyceride
: concentratlons were found dunng the study

- ‘Blood pressure

: No dlfferences |n systohc and dlastohc blood pressure were found between the test peri-
ods (tab!e 11)

| The aim of thls study was to fi nd out the effect of Multubene@ ennchment (crystalllne plant
. sterols from talt oil, potassrum catclum and magnesrum) in low fat and tow salted meat

: 2 ‘products (frankfurters and oold cuts) compared to regutar meat _products (moderate |an tA | _A

domized, placebo-
controlled , smgle blmd repeated measure deS|gn with three test periods was used. Oppo-
site to previous studies crystalline form of plant sterols and low fat food matrix was used in

the present study.
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-The dlfferences in the background dlet among the test penods were due to the differences
of composrtron of the test products enriched with Multrbene@ compared to the control
products Test products were intentionally lower in fat and higher in minerals than regular
meat products Wthh were used as a control.

Study subjects' Welght physical activity, smokrng habits and alcohol consumptlon re-
mained stable dunng the study Therefore, the difference in serum total cholesterol con-
, centratron between the sitosterol 2 and control periods could be ascnbed to be due to
Multlbene®

Serum total cholesterol concentratron was significantly lower at the end of sitosterol 2 pe-
riod when darly lntake of added sitosterols was 2,1 g than at the end of the control period.
During the SItosterol 1 period, when daily amount of sitosterols was 1,2 g, serum total
cholesterol concentratron did not change significantly in reference to the control period.

The earlier study using partly esterified form of plant sterols from vegetable oil origns has
shown that srtosterol reduces total cholesterol concentration significantly, when the intake
of total plant sterols has been as low as 0,83 g/d (11). In the studies with esterified or
partly esterified form of sterols serum LDL-cholesterol concentration has decreased sig-

. nifi cantly. when the intake of sitosterols has been 1 g/d or greater (5 11, 12) ln the pres-
ent study serum LDL—cholesterol oonoentratlon tended to be lower in the sitosterol 2 period
thani in the control period, but the difference was not statistically significant despite that the
trens among perrods was. Altogether the effect on total and LDL-cholesterol concentra-
tions was about half of that achieved with esterified and saturated form of plant sterols
given as part of spreads and whether tall oil or vegetable orl ongms

The supposed mechanism behind the cholesterol lowenng effect of plant sterol is the
competrtron of plant sterols wrth cholesterol for incorporation in mixed micelles (3,6). 1t
could be that the estenf' ed form of plant sterol is more readily mcorporated into the mi-
‘celles and therefore lt mrght be a better competitor for cholesterol than crystalllne only

phys:cally processed plant sterol

The mineral enrichment of test products seemed to have no additional or synergistic ef-
fects with plant sterols on serum cholesterol concentrations in the present study.
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“ S, sefum rruucholesterol and trrglycende concentra-
penods in reference to the control period. ‘And no drf—

ferences in systottc and dlastoltc blood pressure were found among the test perrods Plant
sterols have not been shown to have an effect on blood pressure. In the present study the

blood pressure was a matter of mterest beoause of mmerat ennchment of test products.

\res it was shown that plant sterols reduce serum chotesterol concentra-

tron wnthrn 2 3 weeks of mrtratlon of treatment (6). Therefore, three weeks’ duration of test
p"""u can be Kept sumcrent long to brrng out the maximum effect on serum cholesterol
concentratron In the present study the mean of serum cholesterof concentrations was the
same atready after one week consumptton of test products than after three weeks con-

k sumptron ln the srtosterol 2 penod Thls indicates that the effect is reached already in one

week
CONCLUSIONS

In the present study frankfurters and cold cuts enriched with plant sterols from tall oil, po-
tassrum catcrum and magnesium, as part of habitual Flnmsh diet reduced serum total
cholesterol conoentratron in hypercholesterolemlc subjects when the intake of srtosterols
~was 2,1 g/d but not Wrth the lower dose and mineral and plant sterol enrichment of the test

products did not affect the blood pressure.
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Table 1. Pre-trlal charactenstlcs of study subjects (n=21).

fMenNVomen T R — 1,5/6
Age (years) 50 (10)
Body mass index (kg/m?) : : 25,8 (2,8)
Serum total cholesterol (mmo!/l) ‘ 6,7 (0,9)
Serum LDL-cholesterol {mmol/l) 4,7(08)n=18
Serum HDL-cholesterol (mmom) T 1202 n=18
Serum total tnglycendes (mmol/l) ‘ 1,5 (0.6)
Education: Comprehenswe school " 1
Vocational school 10
Upper seeondaiy school- 1
leaving certificate
College-level mstltute - 5
Po(ytechmc coﬂege o
Academic degree — 3

Table 2, Pre-tnal charactenstlcs of drop-outs (n 8)

f.Mean(SD) , e
Men/Women ~ T 4I4 |
Age (years) . 52 (8)
Body mass index (kglmz) R 26,0 (3.7)
Serum total cholesterol (mmol/l) 6,1 (0,9)
Education: Comprehenswe school ) 1

Vocational school 6
Upper secondary schddlé 1
leaving certificate
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» Table 3. Pre-trlal llfestyle characteristics and medication of
' 'study subjects (n 21) Mean (SD).

Number of smokers (regular/rrregular) 4/2
Number of alcoho] users 19
Number of water soluble vitamin supplement 2
users ,
~[Number of fat solubja vitamin supplement | 1

users

| Number of medication for the treatment of 2

| hypertension users
Number of postrnenopausal hormone ther~ 2
apy or hormonal contraceptives users
Number of other medrcatron users 3
Number of subjects having regular physucal 19
exercise*

* at least half an hour 2-3 times a week

Table 4, Pre-trual routme measurements (n=21), Mean (SD)

B-Hemoglobm (g/l) ’ , . 4,7 (0, 8)
B-leukocytes (xE"ll) — 52(1.4)
Bhematocrite 0,42 (0,03)
S-TSH(mUA) 1,8 (1,0)
S-Gamma glutamyl transferase un 28,3 (16,9)
S-Creatinine (umbl/l) T ezTdem
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Table 5. Energy and nutrient compositions of test produc.ts;(l?"s g).-

Sitosterbl 2 périod ‘

Control period Sitosterol 1 period
’ frankfurters cold cuts frankfurters cold cuts frankfurters cold cuts
Energy (kJ) ~793 852 576 681 649 737
[Energy (kcal) -190 204 138 164 156 T 177
Fat(g) " 16,3 16,8 9.2 11,6 11,3 137
Saturated fatty acids (g) 6,3 6.1 3.3 a7 21 53
Monounsaturated fatty 6,9 7.2 41 49 49 56
acids (g) , ,
Polyunsaturated fatty 1.7 2,2 1,2 T 14 10
acids (g) :
Total sitosterols (mg) * - - 1275 1200 2250 2025
| Campesterol (mg) - - 75 75 150 150
Campestanol (mg) 16 15 30 23
| Sitosterol (mg) 975 975 1800 ‘ 1575
- | Sitostanol (mg) 150 150 300 225
- [Cholesterol (mg) * 44 46 29° 2 2¢° 32°

- *analyzed value

. ® cholesterol concentration of normal low fat frankfurters is used

b eholesterol concentration of normal low fat sausage cuts is used

* Table will be continue in next page
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Table 5 continues

Sitosterol 1 period

Control period Sitosterol 2 period
7 frankfurters cold cuts frankfurters cold cuts frankfurters cbw cuts
[ Potassium (mg) * 106 176 319 416 294 455
~ [Calcium (mg) * 5 23 132 106 96 80
~ [Magnesium (mg) * 8 12 85 75 59 58
| Sodium (mg) * 545 569 376 377 352 386
[Sodium chioride (%) 18 79 13 1.3 12 13
_ = analyzed value
, ~ Table 6. Body weight and body mass index during the study (n = 21). Mean (SD).
\ Baseline Control' period | Control period |Sitosterol 1 | Sitosterol 1 Sitosterol 2 ' |Sitosterol 2 | p-values®
,-, ~ {(owk) (4 wk) (6 wk) period (1 wk) |period (3 wk) |period (7 wk)ii;i (9 wk) |
Weight (k) | 78,0 (8.3) | 78,0 (9:4) 78,1 (9,6) 77,8 (0,4) 78,1 (9,6) 78105 | 781 (9.5) NS
 [Body mass 25,8 (2,8) 25,8 (2,9) 25,9 (3,0) 25,8 (2,9) 25,8 (3,0) 25,9 (3,0) 25,9 (3,0) NS
|index (kg/m?)
% indicates significance of differences for overall changes among the test periods analyzed with analysis of variance for repeated measurements
. (MANOVA) . | - |
' Table 7. The number of subjects who recorded to have uneaten test products and number of uneaten portions.
| Control period | Sitosterol 1 period | Sitosterol 2 period o
Number of subjects 3 2 5
: - [Number of portions of test 313 21/6 4
products
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: ”Table 8 Nutrlent composmon of the dlets (n 21) Mean (SD)

Control pe— S«tosterol 1 Sitosterol 2 - kkpk-valuee"" ‘.
riod (6 wk) period (3 wk) | period (9 wk)
Energy (MJ/day) 8,6 (2.0) 8,5(2.1) 8,3 (2,2) NS
Energy (kcal/day) 2054 (490) | 2035 (512) 1984 (518) NS
. {Fat(E%) = 354 (5,7) . | 33,1 (5,5) ‘33,8 4.9) 0,05
[ Saturated fatty 136(29) | 13.4(3.1) 13,7 (2.5) NS
-| acids (E%)
Nonounsaturated | 127 @8 | 113@7F | 116@3° | 0,001
| fatty acids (E%) '
| Polyunsaturated 57(1,2) 5,2(2,0) 49 (1,2 NS
| fatty acids (E%)
Protein (E%) 17,8 (2,0) 17,1(2,5) 17,2 (2,5) NS
Carbohydrates 423(68) | 454 (64 451(64)° | 0,004
(E%)
Alcohol (E%) 3,0(4,2) 3,1(6,1) 2,6 (44) NS*
Fiber (giday) | 24 (10) 26 (10) 24 (8) NS
Cholesterol 268 (85) 248 (105) 250 (103) NS
(mg/day)
? indicates ‘the, sugmﬂcance of differences for overall changes among the test penods ana-

‘Iyzed with analysns of vanance for repeated measurements (MANOVA)
sagmﬁcantly dtfferent from the control period analyzed with paired t-test with Bonferroni cor-

rection p <0, 001
| sngmf cantly drfferent from the oontrol penod analyzed wnth pasred t-test W|th Bonferronl cor-

rection p < 0 01
sugmﬂcantly dlfferent from the control penod analyzed with palred t-test with Bonferroni cor-

‘ rectlon p <0, 05

vanable ‘we

Table will be cbntinue in Qex,t page
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_ Table 8 continues

Control pe- | Sitosterol 1 Sitosterol2 p-va‘lue‘s’a

‘ , riod (6 wk) * |period (3 wk) |period (9 wk)

Sodium (mg/day) | 3453 (775) | 3446(885) | 3377 ©911) NS
|Potassm | 3713 (673) | 4067 (922) | 3896 (840) NS

(mg/day) -

Calcium (mg/day) 1028 (327) 1206 (428)° 1132 (344) 0,027

 Magnesium 388 (100) 467 (100)° 425 (91)° 0,000

(mg/day)

Vitamin C (mg/day) 98 (53) 110 (54) 102 (55) NS

Vitamin E (mg/day) 8,9 (3,5) 8,5 (3.0) 7.9 (2,9) NS

Vitamin A (ug/day) | 1201 (2473) | 1172(1937) 892 (1008) NS*

L'indicates the significance of differences for overall changes among the test periods ana-
lyzed with analysns of variance for repeated measurements (MANOVA)
b significantly different from the control period analyzed with paired t-test with Bonferroni cor-
rection p < 0,001 R
¢ significantly different from the control period analyzed with paired t-test with Bonferroni cor-
rection p < 0,01 ; S : |
stgnuﬁcantly different from the control period analyzed with paired t-test with anfertOni cor-

rection p < 0,05
vanables were analyzed with Fnedman test
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Table 9. Serum total, HDL-, LDL-cholesterol and total triglycerides during the study (n=21), Mean (sp).

Baseline

Control

Control pe-

Sitosterol 1

Sitosterol 1

Sitosterol 2

Sitosterol 2

p- p-
(Owk) |period |riod period period period period values® |values®|
@wk)  |(6wk) (1 wK) (3 wK) (7 wk) (0 wk) .

Total cholesterol [6,8 (1,0) 16,5 (1,0) |6,7 (1,0) 6,7 (0,9) 6,6 (0,9) 6.4 (0.9) 6.4(1.0° 10,003 0,022
(mmol/l)
HDL-cholesterol | 1,2 (0,2) [1,3(0,2) |1,3(0,2) 1,3 (0,2) 1,3(0,2) 1,2(0,2) 1,3 (0,2) NS
(mmol/)
LDL-cholesterol |4,9 (0,9) [4,6 (0,9) [4,7(0,9) 4,8 (0,9) 4,7(0,9) 4,5(0,8) 4,4 (0,8) 0,001 0,056
{mmol/l)
Triglycerides  [1,7 (0.5) [1,5(0,7) [1.7(0.7) 1,5 (0,4) 1,4 (0,6) 1.5(0.8) 1,5(0,8) NS
(mmolll)

* indicates the significance of the differences for overall changes among the test periods analyzed with analysis of variance for repeaté

ments (MANOVA)
® indicates the significance of the differences for overall changes among the end measurements of test periods analyzed with analysis of variance

for repeated measurements (MANOVA)

¢ significantly different (p = 0,024) from the end of the control period analyzed with paired t-test with Bonferroni correction

5

d measure-
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Table 10. Absolute and _percentage changes of serum total HDL-

20

control period (n = 21) Mean (SD)

29.06.99

‘ Sitosterol 1 period (3 wk) Sitcsterol 2 period (Swk) | p-values®

Total cholesterol (mmol/l) -0,13 (0,50) | -0,34 (0,53) NS
| (%) -1,4 (7,9) -4,9 (7,5) NS
 [HDL-cholesterol (mmolr) 0,01(0,13) -0,00 (0,15) NS
(%) 1,0 (9,5) 0,3(12,2) NS

LDL-cholesterol (mmol/l) 0,00 (0,50) -0,25 (0,59) 0,034

(%) 0,9 (11,4) 4,6 (11,3) 0,043
| Triglycerides (mmol/l) -0,30 (0,36) -0,20 (0,79) NS
(%) -15,8 (21,1) -6,7 (37,8) NS

? indicates the significance of the differences analyzed with paired t-test

- Table 11. Systolic and diaétolic blood pressure during the study (n = 21). Mean (SD).

and LDL-cholesterol and total triglycerides compared tdtt;e; end of the

p-vaiue#é —’

Baseline |Control pe- |Control pe- [Sitosterol1 |[Sitosterol 1 |Sitostero 2 Sitosterol 2
v (0 wk) riod (4wk) |riod (6wk) |period (1 wk) |period (3 wk) | period (7 wk) | period (9 wk)
| Systolic blood 125,6 124,4 (8,0) 123,9 (8,8) 122,1 (8.4) 125,7 (11,6) [126,0 (8,2) 123,7 (8,3) NS
pressure (mmHg) (8,0) : :
Diastolic blood |79,5(7,9) |80,4 (7,4) 81,3(9,3) 80,1 (8,9) 81,2 (10,5) 82,0 (7,0) 81,2 (7,4) NS
Bessure (mmHg) .

? indicates the significance of the differences for overall changes among the test penods analyzed with analysis of variance for repeated
- measurements (MANOVA)
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Essi Sarkkinen, Heikki Karppanen ja Matti Uusitupa

Laitos/klinikka: Oy Foodfiles Ltd

Tutkimuksen nimi (ja koodi): » R
Multibene®:li rikastettujen, vaharasvaisten ja vahasuolaisten lihavalmisteiden vaikutus .
kolesteroliaineenvaihduntaan ja verenpaineeseen kohtalaisessa sydan- Ja verisuonitautiriskissa olevilla potilailla,

Tutkimuksen tarkoitus: Tutkimuksen tarkbitukseha oh selvittad vaharasvaisten ja vahasuolaisten seka .
Multibene®:a (mineraaleja + fysikaalisesti kasiteltyja mantydljyperaisia kasvisteroleita) sisaltavien lihavalmisteiden

(leikkele- ja ruokamakkara) vaikutuksia seerumin kokonais- ja fipoproteiinien lipideihin ja verenpaineeseen

tavanomaisiin lihavalmisteisiin verrattuna. S TR P
Yhteenveto tutkimussuunnitelmasta (tehtavat toimenpiteet/hoidot, milla muuttujilla mitataan vaikutuksia?):

Kasvisteroleiden on havaittu alentavan seerumin kolesterolipitoisuutta vaikuttamatta HDL-kolesterolipitoisuuteen.
Kasvisteroleiden kolesterolipitoisuutta alentava vaikutus perustuu kasvisteroleiden kykyyn est4a sappiperaisen ja
ruokavalion kolesterolin imeytymista ohutsuoleen. Paivitidinen kasvisteroleiden kéytto on kuitenkin vaittamaténts
vaikutuksen sailyttamiseksi. Kasvisteroleiden toimivuutta muissa elintarvikeissa kuin rasvalevitteissa ei ole
perusteellisesti tutkittu. Multibene®:112 eli kalsium, magnesium ja kalium mineraaleilla seka kasvisteroleilla
rikastettujen elintarvikkeiden on havaittu laskevan kokonais- ja LOL-kolesterolipitoisuutta ihmisilia.

Tutkimuksen tarkoituksena on selvittaa vaharasvaisten, vahasuolaisten kasvisteroleilia seka mineraaleilia
(Multibene-konsepti) rikastettujen elintarvikkeiden vaikutuksia verenrasva-aivihin ja verenpaineeseen.
Asetelmana kaytetaan yksdissokkoa, satunnaistettua ja kontrolloitua toistettujen mittausten asetelmaa.

Esivaiheen jalkeen koehenkilot nauttivat kolmea eri tuotetta satunnaistetussa (satunnaistaminen ryhmana)
[arjestyksessa kolmen viikon ajan kutakin. Kontrollituotteena toimii tavanomainen tihavaimiste (1.7 % suolaa, 22%
rasvaa). Tutkittavat tuotteet sisaltavat 1.0 tai 2.0 g kasvisterolia seka taydennettyja kalsium- (0.2g/pv) ja
magnesium- (0.1g/pv) mineraaleja. Lisaksi koetuotteet ovat vaharasvaisia ja vahasuolaisia.

ai kohtalaisesti koholla

Tutkimukseen rekrytoidaan 25 ialtasan 30-65-vuotiaita miehia ja naisia, joilla on liev i k i

oleva veren kolesterolipitoisuus (kokonaiskolesterol 5,0-8,5 mmoflja trighyseridit alle 3 mmol), mutta el -
lipidiaakitysta. Poissulkukriteerein ovat diabetes, maksa- tai munuaissairaudet, hoitamaton kilpirauhasen
toimintahairio, alle vuosi sitten sairastettu sydan- tai aivoinfarkti tai suoritettu ohitusieikkaus tai

paliolaajennushoito, hoitamaton katkokavelyoireisto, TIA-kohtaukset tai sydpasairaus.

Jokaisella kayntikerralia koehenkilot punnitaan, mitataan verenpaine ja otetaan laskimoverinayte 12 tunnin
paaston jalkeen. Kokonais-, LDL-, HDL-kolesteroli ja triglyseridit masritetaan jokaisen kayntikerran verinaytteests.
Ensimmaisesta verinaytteesta maaritet4an my6s pieni verenkuva ja veren glukoosi. Tutkittavat pitavat

ruokapaivakiaa kolme kertaa tutkimuksen aikana.

_v_25_kk

"F,Tutk-imuksen aloitus: 121999 Anioitukesto
Tutkimusaineisto: N( Kuopiossa): 25 [ x| paikallinen [ ] kotimainen
N(kokonaismaara). 25 { } monikeskus { 1 kansainvalinen -
Suomessa mukana myos: : { ] Helsinki [ 10ulu { ] Tampere ‘ [ ] Turku

- ] Muu, mika:

Tutkimustapa: [Javoin [x]saw [ 1muu

Tutkittavat: [ ) tdysivaltaisia potilaita [ | vajaavaltaisiallapsia . [x ] vapaaehtoisia koehenkiloita

informaatio annetaan: [x]kirjaltisené { x} suullisena .
Suostumus pyydetaan: [ x] tutkittavalta { 1vanhemmilta/omaisilta
[ x] kirjallisena [ ]suullisena

Toimikunta haluaa ndhda tutkittavalle toimitettavan informaation siSéIIdn sekd suostumuslomakkeen.

Lidketutkimuksessa: _ vaihe: 1() 2{1 3[] 4[]
Geneerinen nimi:
Valmisteet{kauppanimet):

Vmfmimbm
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limoitus Ladkelaitokseen: | } rekistersimaton valmiste | Juusiindikaatio { } muu tutkimus

Tutkittaville ai‘héUtuVat :(is',kjt‘(ld;rki/.‘aq‘ nakemys eetlisists ongelmista):

Tutkimuksessa otetaan tavanomaisia laskimoveringytteita. Tutkijoilia on huomattava kokemus samantyyppisten

ruokavaliointerventioiden loteuttamisesta. Kaikkia testattavien tuotteiden raaka-aineita on aiemmassa

elintarvikekéydssd.

Selvitys tutkimuksen rahoituksesta (lyhyesti kokonaisbudjetti, rahoitustahteet);
Tutkimus on 'kbkonéi“s‘bﬂ&;s‘s‘aany filaajan rahoittama.
Mahdollisten vahinkojen korvaaminen:

[ x] potilasvahinkovakuutus [ )1aakevahinkovakuutus
[ ] taaketehtaan erillinen vakuutus[ ] muu :

Allekir%ciet !2 nimenéelvennykset (leima): Piiviiys: 29 /1 1999

Vastuuhenkild: Essi Sarkkinen  Tutkija (cllei sama):
Virka-asema: TutkimusjohtajaPuh: 2881261 Virka-asema: =~ Puh:
Osoite/tydyksikks e ‘Osoite/tybyksikks:

Oy Foodfiles Ltd, PL 1450, 70501 Kuopio ,

Minne paatds toimitetaan: yli1 olevaan osoitteeseen

Laitoksen/klinikan esimichen suostumus (kaikista Yksikéistd, joissa tutkimusta suoritetaan):
Olen antanut suostumukseni edells esitetyn tutkimuksen s jttamiseen

29 /.. 99 B /M mwmmmimjohmja

Pliiviys Laitoksen/klinikan ﬁﬂnies, allekirjoitus ja'n(imen selvennys (leima)

Phiviys Laitoksen/Klinikan esimics, allekirjoitus ja nimen selvennys (leima)

Liitteet:

( x ] Tutkimussuunnitelma kokonaisuudessaan

{1 -laajasta vieraskielisesti suunnitelmasta suomenkiclinen lyhennelma

[ ]Selvitys tutkittavalle annettavasta informaatiosta (kuka informo ja mits?)

{ x ] Kopio tutkittavalle mahdollisesti Vihetett4vasts Kirjeests /annettavasta tiedotteesta

[ x ] Kopio suostumuslomakkeesta (yleens4 suostumus kitjallisena)

Lisiselvitysten jilkeen =~ _

Tutkimussuunnitelma Iobgljiyséétiﬁyyﬁksytty 5y __3_ 199_? ‘

Kuopio __i:/é_ l99_f( [ﬂow(‘l/)ﬁ‘lg)\ -

- Eettisen toimikunnan sihteeri

Yhteydenotoissa eettiseen toimikuntaan mainittava lupahakemuksen numero (limoitettu pdyldkirjanalleessa).
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- KUOPION YLIOPISTOLLINEN SAIRAALA 15.2.1999
Tutkimuseettinen toimikunta

KUOPION YLIOPISTON JA KYS:N TUTKIMUSEETTISEN
 TOIMIKUNNAN kOKous |

| Aka

Paikka:

KYS,‘rakennus SA, 3. kerroksen kokoushuone

Lasna: Puﬁgép_th!aja Matti Vapalahti

. Varapj.
Sihteeri

Poissa:

Pertti Kirkinen
Sakari Nieminen
Leena Alhonen
Esa Jantunen
Esko Lansimies
Maija Mantyjarvi
Ulrich Tacke

Eeva Toyry
Janne Jauhiainen
Juha Kinnunen

_,Tatja Parlgkonen

Todettiin kokous lailliseksi ja paatosvaltaiseksi.

Kasiteltiin toimikunnalle lahetetyt tutkimussuunni{elmat; ’

28/99

 tettue

Essi Sarkkinen: Multibene®lla rikastettujen, vaharasvaisten ja va-
hasuolaisten lihavalmisteiden vaikutus kolesteroliaineenvaihduntaan
ja verenpaineeseen kohtalaisesa sydan- ja verisuonitautiriskissa ole-
villa potilailla. B

Tutkimussuunnitelma muuten hyvaksyttavissa, mutta yhteystyd yli-
opiston laitosten kanssa jaavat suunnitelmassa epaselviksi. Pitaisi
selvittda mukana olevien laitosten osuus ja mahdollinen resurssien

kaytts (laitosten esimiesten allekirjoitus riittz)

Paatds: Suunnitelma hyvéaksytaan, kun edella mainitty selvitys toimi-

ti

en toimikunnan sihteerille.

Poytakirjaotteen oikeaksi todistaa
Kuopiossa 18.2.1999
R

Matti Vapalahti N
Tutkimuseettisen toimikunnan
puheenjohtaja '
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12.8,1997-> RESEARCH ETHICS COMMITTEE OF UNIVERSITY OF KUOPIO AND KUOPIO UNIVERSITYHOSPITAL

MEMBER NAME HIGHEST DEGREES PRIMARY SCIENTIFIC | AFFILIATION wmx INSTITUTION ADDRESS AND PHONE NUMBER
FIRST N.I. LAST EARNED SPECIALTY (if none, state)- Chalrpenon only
Matti Vapalahti Doctor of Medicine Specialist’s Degree Professor of Neurosurgery, University of Kuo- University Hospital, Dept. of Neurosurgery,
Chief Physician in Neurogurgery plo/ ' 70211 Kuopio, P.0.Box 1777
; RS ’ KuoploUniversity Hospital, Chairman of Phone 358-17-172603
I the Committee : ,
E 1 Leena Alhonen Doctor of Philosophy- Animal Biotechnology ‘A.LVirtanen Institute, BioTeknla
; Research Director : : -
Johsnna Juntunen Student of Medicine Facuity of Medicine, University of Kuopio
Juha Kinnunen Doctor of Social Sciences Health Policy and Associate Professor, Dept. of Health Policy and
} ' Management and Management, University of Kuopio
Pertti Kirkinen Doctor of Medicine Specialist's Degree in Obs- | Associate Professor, Dept. of Obstetrics and
tetrics and Gynaecology Gynaecology, University of Kuopio/Kuopio
Unlversity Hospital, Vice-Chairman of the Co-
mittee
Irma Koivula Doctor of Medicine Specialist's Degree in Dept. of Infectious Diseases, Kuoplo University
Internal Medicin Hospital
Esko Linsimies Doctor of Medicine Specialist’s Degree in Cli- | Professor of Clinical Physiology, Department of
Chief Physician nical Physiology Clinical Physiology, Kuopio University Hospl-
- tal
Maija Miinty jarvi Doctor of Medicine Specialist's Degree In Professor of Ophthalmology,: Dept. of Oph-
QOphthalmology thalmology, University of Kuopio
Sakari Nieminen Doctor of Medicine Researcher, Assistant Dept. of Pharmacology and Toxicology,
« University of Kuopio
e Tarja Parkkonen Highest degree in College of Head of the Finance Office, Lay member,
Business Administration Kuoplo University Hospital
" Ulrich Tacke Doctor of Medicine Specialist’s Degree in Dept. of Psychiatry, University of Kuopio/
: Pharmacology Kuopio University Hospital, Assistant Profes-
sor
. Eeva Toyry Master of Nursing Science | Nursing Research Spe- Researcher, Kuopio University Hospital
: clalist

" Secretarv of the Committee: 15.9.1998-01.08.1999 Sakari Nieminen
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TredoteUPO -‘tytki_rm‘nﬂkseskta

 Tutkimuksen tarkoitus:

Tutkimuksen tarkoituksena on selviltdia mineraaleilia 12 kasvisteroleilla rikastettujen,
vaharasvaisten ja vihasuolaisten lihavalmisteiden (nakki- jaftai leikkelemakkara) vaikutus
kolesleibliaineenvaihduntaan ja verenpaineeseen tavanomaisiin lihavalmisteisiin (nakki-
jahai leikkelemakkara) verrattuna. o o '

Tutkimuksen kulku:

- Tutkimus alkaa 1-2 viikon esijaksolla, jonka aikana tutkittavat noudattavat normaalia
fuokavaliotaan ja heiddn soveltuvuus tutkimukseen tarkistetaan. Taman jélkeen tutkittavat
nauttivat  kolme tuotejaksoa, kaksi erilaista tutkimuslihavaimistejaksoa ja yksi
tavanomainen  lihavalmistejakso. Tutkittavat sybvat 75 grammaa nakki- jaftai
leikkelemakkaraa / paivs normaalin ruokavalion osana.

Tutkimus kestas yhteensa 10-11 viikkoa ja tutkimuskayntejs tutkimusyksikkssn (Oy
Foodfiles Ltd, Sammonkaty 6) on kahdeksan (1-2 viikon valein). Ensimmaisella
kayntikerralla mitataan mm, verenpaine, paino, kolesteroli, verensokeri ja tehddan
terveydentilahaastattelu. Tutkittavat pitavat ruokapiivikijaa sydmisist4sin kolme kertaa
tutkimuksen aikana, nelja pdivaa / kerta. Tutkimusk&ynnit ovat aamuisin. Tutkittavien tulee
~ olla motivoituneita noudattamaan ohjeistettua, tosin tavanomaista ruokavaliota. Painon
- tulee pysya muuttumattomana koko tutkimuksen ajan. : '

- Tukimukseen voivat osallistua terveet 30 - 65-vuotiaat henkilst. Poissulkevia sairauksia

~ovat diabetes, maksa- ja munuaissairaudet, hoitamaton kilpirauhasen toimintahairié,
syopésairaus, afle vuosi sairastetusta sydin- taj aivoinfarktista, alle _vuosi.

-~ ohitusleikkauksesta tai pallolaajennushoidosta, hoitamaton katkokévelyoyir’e__i/s‘to.kta}l___]'lA-
- kohtaukset. ‘ , S I e s T S T R R

Tutkimuksgeh,§$allisluminen on tdysin vapaaehtoista ja osallistumisen voi keskeyttaa

~milbin tahansa. Toivomme kuitenkin, ettd tutkimukseen osallistuva pysyisi mukana
‘tutkimuksen loppuun  asti. Laboratoriotutkimukset samoin kuin tutkimusvalmisteet ovat
luikittaville iimaisia. Tutkittava saa verikokeiden ja ruokavalionsa koostumusta koskevat
““tulokset tutkimuksen paatyttya, Mikali verikokeissa havaitaan poikkeavia 16ydoksia.,
_.ohppamme tutkittavan asianmukaisiin jatkotutkimuksiin - :

- Yhieystiedot: . Nuna Tapola : Jouni Hodju
R ‘ Ravitsemusterapeut Laboralonohoitaja
288 1262 . 288 1263
* Oy Foofiles Lid o Oy Foodfiles Ltd

[

srist e ddostet L L Lty 1y




~ suostumus LIPO ~tutkimukseen osallistumiseen

Tutkimuksen johtaja Essi Sarkkinen, FT

Tutkimuspaikkaw Oy Foodfiles Lid. Sammonkaty 6, 70500 Kuopio

Koehenkilon nimi:

- SyntYma'aiké:

Osoite: |

Puh: o (k)

Osallistun vapaaehtoisesti mineraaleilia ja kasvisteroleilla rikastettujen. vaharasvaisten ja
vahasuolaisten  lihavalmisteid aikutusta  veren rasvoihin ja verenpaineeseen
kasittelevadn tutkimul joka kestsad 10 viikkoa. Tied4n, ettd tutkimuskaynteja on
kahdeksan - 1-2 v kon valein. Olen tietoinen, ettd tutkimus sisaltad kahdeksan
veriqéyitteénottékéﬂﬁﬁ.“Tu‘le',h' n amaan tutkimuksen kuluessa saamiani ohjeita, mutta
olen vapaa keskeyttdmaan osallistumiseni tutkimukseen milloin taha R

Paikka ja aika: |

 Koehenkilon allekirjoitus:

TR

i Y




Oy Foodfiles Ltd
* Confidential

Main megsuf“e_«men:tsﬂby study visits

Appendix 2

| Variable o -twk | Owk | 1wk

3 wk

4wk | 6 wk

Medical history X

7 wk

9 wk

x

Interview of lifestyle

Food record

S-totchol

LDL-chol *

HDL-chol

X (X X (X
X X X |x

Triglycerides

X OIX X Ix x

b b S b S P

X IX X ix [x

X X X |x

X X X Ix Ix I

Height
Weight

x
b3

x

x

>

x

b

Blood pressure

P-glucose

Blood count

18-tsh

S-crea

S-ggt

XXX XXX XXX X% Ix Ix Ix
X

S-urate

Serum plant sterols X

Serum fat soluble

vitamins = X

Extra ig_mpies e X X

i :*)Mcl:}alcul’a‘tied,by Friedewald formula
**) extra samples of serum for optional analyses

XTI @ gy ok
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 LIPO/PERUSTIETOLOMAKE

\Ilml

, Syntymaaxka

Osoite:

Tutknnustunnusl I | I Tuthmusnumero.[ I I I Tuthmus;aksol I I I

T!ﬁtkim“Sk?{'@ Ovke Pvm(pvideww): I L1 L LLLLIL
1. Sukupuoli (1= mies, 2= nainen) |_L

2. Ika(vuosma)
I T

3. Koulutus
vﬁhemmﬁn kum kansakoulu
kansakoulu tai peruskoulu

!\’:"~.<'>

alempi keskxaste (axmnattxkoulu, kansalaiskoulu, oppikoulu)

v

yhoppxlas

>

ylempl keskiaste
ammamkorkeakouluﬂ

| akateemmen loppumtkmto

N

muu rmka"

4. Laikirin toteamat krooniset sairaudet (milloin todettu):

Poxssulkewa ovat dlabetes maksa- ja munuaxssalraudet Syopa epastabuh Sepel- P

valtimosairaus (alle vuosi infarktista, ohitusleikkauksesta tai pallolaajennushoidosta), TIA-
kohtaukset, hoxtamaton kxlplrauhasen vajaatonmmta tan muu hpxdlameenvaxhduntaan

valkunava sairaus. Myos ruoka- ameallergxat kn]ataan tahan
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9 Tupakoitteko? o
S —

2 kyllé,”vsatUh‘ni'a‘i‘se;“s‘gi_ n
3 kylla, sagnnéllisesti

10. Savukkgideglpiqb'p:ulﬁstenk mddra piivissi

1. Kumka useln juotte oluttalsudenallonkeroa ?
0 81 lainkaan

1. péivittdin o

2 3-5 keitaa vilkossa

'3 1-2 kertaa viikossa

4 pan kertaa kuukaudessa

;5 harvemmm

12 Paljonko oluttalsudenallonkeroa nautntte yleensa kerralia?
LI _lpuloa

5 13 Kumka usein juotte vuniéi? 4
0 eilainkaan T et
1 péi:vnttéin L |

235 kertaa vnkossa

3 1 2 kertaa vukossa

4 pan kertaa kuukaudessa

5 harvemmin L

14. Paljonko vuma nautitte yleensa kerralla”
11 lasna/pulloa (ylwuvaa tarpeeton)
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VAIN NAISILLE

18. Oléfteko faSkﬁaé‘na ty'a'iﬁsim;nn‘ittelette’kq hénkkihtbr*ﬁis’t’é raskaaksa" )
Lei 2. kylla |
' Raskaus on tutkumuksen posssulkuknteen

E 19 Kumka pltka on kuukautlsklertonne » o
1. I__l lvrk edelhsten kuukauttsten alkam:spaiv'amééré l_’_vl_’__l.l__"_l;_kll )

2. mmulla ei ole enéé kuukauﬂsna

20. Kaytatteko hormonaallsta ehkalsya?
1 Ei
2. Kylla mita




N r, ‘Y‘ CULTOR " ANALYYSITODISTUS 990201

Anttx Kmpamcn/TRL S 1931999 S

: Niyttect Llhajalosleet, Pouttu Oy
I: Kuorettomat nakit, Lipo 898

- 2:Kannuswurstiviipaleet, Lipo 898
. .Saapunut o ‘
L 431999
- Tilaaja ' ‘
e Anneli Térrdnen / CFS Technology Development
 Projektinro ology Leveiop
- POUO000t (LIMS: SIT0002)
Tehtava =~

; Sterolien GC-analyysi

Tekijt <
: - Antti Kaipainen / Tiina Laamanen
‘Menetelmat 0 o o
© P-Sitosterolin ja ertiiden muiden sterolien GC-analyysi silyylijohdoksina kide- ja
livosniiytteists, sovellus lihajalosteille.

Tulokset
' Ks. Liitc L. ‘ | ’ » ‘ .

Niiytteet sisalsivat B-sitosterolia n. 1,3 %/lp ja steroleita yhteenst 1,6 - 1,7 %/Ip.

. Kommentit | |
" Edellinen vastaava analyysi, ks. An.tod. 980379, 27.4.1998.

5 | : o | 1. Taulukko l.Pout\m makkamt’ hydmlysoidut sterolit, %/lp.

Hyviksvnyt

Antn Kmpamen

Jakelu
' Tilaaja
~- Piggo Aronen / Pouttu Oy, Turku
Litsa Niemi / Pouttu Oy, Kannus
Martti Marjamaa
‘Arkisto
Tekijat




CNro 0 T projeitt  Aslakas Tilaaja’

PR ‘990201 §IT0002T _ FSD Anneli Témdnen
Lisstiedot " poulun makkarat | e * Saapumispvm
. v : — 4.3.1999
Maytekoodi T Nayte Sitosterolin ja erdiden muiden sterolien

1 Kuorettornat nakit, Lipo 898
2 Kannuswurstiviipaleel, Lipo 898

“Taulukko 1. Fdﬁtqn"makkafit. hydrolysbi&ut sterolit, %Ilp o

1931999

X:\S!TDOOZT\QQOZO“[TULOSX.Xl.Sl%lp

. [Nayte
- %/lp K.ste, K.sta. S.ste. S.sla.
1. Kuorettomat nakit, Lipo 898
1A oo 1.6 0,1 0,02 1.3 0,2

B8 1.7 0,1 0,02 1.3 0,2

ic 1.7 0.1 0,02 1.3 0,2

D (a 23 0,2 0,03 1.8 0,3)
ka 4,7 «0,1 0,02 13 0,2
SD 0,04

RSD% 3

2: Kannummﬂvllpamt. L ipo 898 -

P__ ‘ 16 0.1 0,03 1,2 0.2
B 1.7 0.1 0,02 1,3 0,2

Ic 1,6 0.1 0,02 1,3 0.2
0 1,6 0.1 . 0,02 1,3 0.2
ka 1,6 0,1 0,02 1.3 0,2
SD 0,03

RSD% , 2 .

a) Poistettu tifosten laskennasta Q-testin pemsteeila.




Q?pené\'x H b
] ANALYYSITODISTUS 990372
C MOMRR e

 Aotti Kaipaine TRL  24.5.1999 L

. Nﬁyitge( : ‘L‘ijlyxyzl{j':ilostéet, Pouith Oy
~ L Kuorettomat nakit, valm.pv. 20.4.99/pakk.pv. 21.4.99
2. Kannuswurstiviipaleet, valm.pv. 20.4.99/pakk.pv. 21.4.99
22.4.1999
*_Anneli Téronen / CFS TéChﬁology Development
UMUO00L  (LIMS: SIT0002T) -
Steiélien GC-analyysx |
* Antti Kaipainen / Tiina Laamanen
. B-Sitosterotin ja ertiden muiden stecolien GC-analyysi silyylijohdoksing kidoja
: huosnﬁyttexstﬁ, sovellus lihajalosteille. , ; ;
-+ Ks. Liite 1. /
Naytteet 1 ja 2 sisalsivat B-sitosterolia 2,4 ja 2,1 %/Ip ja sterolcita yhteenst 3,02 2,7 %

 Edellinen vastaava analyysi, k. Antod. 990201, AK, 19.3,1999.

1. Taululdko 1. Puotun ibajalostect, serolit hydrotyysia jalkeen, %/Ip.

' Hyviksynyt M %‘

+ Pirjo Aronen / Pouttu Oy, Turku
Liisa Niemi / Pouttu Oy, Kannus
Arkisto
. Tekijat

A% £ 22




24 .5.1999
Nro ‘ i Projekti  Asiakas  Tilaaja
; % 990372 SITO002T FSD ~  Anneli Témonen
Lis4tledot - Poutun makkarat |I S p pvm
S e 22.4.1999
Niytekoodi Niyta Sitosterolin ja erdiden muiden sterol

1 Kuorettomat nakit: vaim.pv. 20.4.99/pakk.pv. 21.4. 99
2 Kannuswursuvupaleet vaim.pv. 204 99/paklcpv. 21499

Taulukko 1. /ﬁoug;;n fihajalosteet, sterolit hydrgily\ rsin jélkeeh; ‘/JIp

Niyte
%fip K.ste. K.sta. S.ste. Ssta.

1. Kuorettomat nakit

& N 31 53 oA 5A oA
B8 29 02 0,04 23 0,4
C 30 0.2 0,04 24 04
D 30 0,2 0,03 2.4 04
ka 30 0,2 0,04 24 (Y]
SO __ 0,1 '
RSD% 3

2. Kannuswurstiviipaleet
JA B 26 0,2 0,03 20 0,3
8 28 02 0,03 22 o4 |
C 25 0,2 0,03 2.1 03
D 2.7 02 0,03 1 03
ka 2,7 0,2 0,03 2,1 0,3
SD 0,1 - .
RSD% 3

XASIT0002T\990372(TULOSX XLS]%lp

e e AT
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HERKKUNAKK!

KEVYT NAKKI 670
KANNUSWURST) 1080
KEVYT WURSTI 695

ilm.
ENERGIA kJ PROTEINIT g RASVAA g
1050 12

RAVINTOARVOTIEDOT: 100 g TUOTETTA SISALTAA

JOSTA TYYDYTT.

kokonalakoluteroﬂ 54 mgl1oo ]

10
kokonaiskolesterofi 39 mgm)o g

22 86
kokonaiskolesterol 55 mg/100 g

10
kokonaiskolesterolj 43 mglﬂ)o g

alemmat kokonalskolesteroumllmystuIoksot (27.5.99) lis4ksi tasss

NAKKITYYPPINEN LIPO 275 ‘
WURSTITYYPPINEN LIPO 275 PLACEBO
NAKKITYYPPINEN LIPO 439
WURSTTYYPPINEN LIPO 439 :
NAKKITYYPPINEN LIPO 898

WURSTITYYPPINEN LIPO 898

PLACEBO

kokonaiskolesteroli 1570 mg/100 g
: 174

kokonalskolcsteroll mg/100 g
RASVAAQ JOSTA TYYDYTT.
RASVAHAPPOUJA g
kokonaiskolesteroll 59 mgnoo g
21.7 84

kokonaiskolesteroli 61 mg/100 g
225 8.1

kokonaiskolesteroﬂ 1830 mg/100 g
55

7.1

kokonaiskolesteroli 1030 mg/100 ]
12.3 44

kokonaiskolesteroli 1100 mgl1 00g
15,5 6.2

RASVAHAPPOJA 9 HNLIHYDRMTTEJA 9 JOSTA LAKTOOSIA g
0

Q‘apmd\'x N d
FOODFILESO1kolesterofit

8.6.99 POUTTU OY, KANNUS, LISA NIEM]

PANSUOLATUT
NaCl% NATRIUMg
12

10 0 1.2
1.6 1.1 14
6 0 1.2

0.5

06

0.7

0.7




TUTKIMUSNAKKI( JA/TAI LEIKKELEMAKKARAA SYODAAN
TUTKIMUSJAKSOJEN AIKANA

N u.uau-u----.----l'c-----c-

YHTEENSA 75 G PAIVASS

-'lnnc...l-n-----1------.-ncl------'lll---cu-l.tu-t:ﬂ!-.--l--tu.-.-lul.--.uu-oc.--.-..u.-ni-l-n--'c----

o Yksi nakksmakkara pamaa 37,5 g ja Ielkkelemakkarasuvu palnaa 125g.

a Palvan aikana vont siis syoda 2 kpl nakktmakkaraa tai
. 6 siivua leikkelemakkaraa tai
1 nakkmakkaran  Ja 3 siivua leikkelemakkaraa

Syd paivittdinen tutklmusmakkara-annos 2-3:lla aterialla. Al siis sy koko annosta
kerralla.

=

a Sy6 samanalkalsestl tutklmusmakkarmden kanssa mybs muuta ruokaa

a On téirkeéa etté sy6t juuri ohjeessa mainitun masran tutkimusmakkaraa, ei enempas eiki
véhempai.

o Sdilytid tutklmusmakkarat kylmissi (+ 4 °C). Avattu tutkimusmakkarapakkaus séiilyy 4-
5vuorokautta o ot b S B G e T e

a Kowaa tutlamusmakkaroulla aiemmin ruokavalnossam olleita makkarouta tai mutta
~ lihavaimisteita.

- Puolet tutkimusmakkara-annoksesta (37 5 g) vastaa:
409 Ienkknmakkaraa (115 Ienkklé) “
40 g nakklmakkaraa (1 nakkl) ; :
,40 ] balkan kmkku‘ f akkara lauantamakkara jahtlmakkara (4 suvua)
-20 g meetvurstra (2 suvua) '
- 40g jauhellhapybrykblta -plhveja kebakouta 3 kpl Ilhapyorykonta 1 pihvi, 1 kebakko) ,
45¢ snka-nautajauhehhaa (30 g kypsana) e &
) 50 g bronlena nahkomeen (35 g kypsana) o e 1o : j
- 75g makkarakastlketta (vajaa 1 dl)
65 g stroganofﬁa (vajaa 1 dl)
45 g karjalanpaistia (% dl) ; .
,30‘ g leivitettya porsaankyljsté - o ‘ .

o Sailytd ruokailutottumukset muilta osin ta/yangma«isehavkpk‘o tutkimuksen ajan.




Rppendix 6

- TUTKIMUSVALMISTEIDEN KAYTTG JAMUU SEURANTA

. Merkltse paawttam ja atenomam nauttlmless hhavalmlstelden maarg alla olevaan taulukkoon
o Merkttse myos atenan mml joua llhavalmlsteet soit. Voit kayttaa seuraavua lyhentelta A aamxal—
nen L lounas P= pa»valhnen V= vahpala l = lltapala Esimerkki: Jos syt aamqaxsella 1 siivun
' ; makkaralelkkeletta Iounaalla 1 nakklmakkaran ]a paivallisell3 2 siivua makkaralelkkeletta
merkltse se ohelseen taulukkoon ensnmmalsen rivin esnmerkm tavom

+ Merkntse taulukkoon myos 1os tutklmusvalmlstelden ‘nauttimisessasi, ruokavaliossasi, likunnassa-
si, terveydentllassa5| tms. on ollut jotain tavanomalsuudesta poikkeavaa.

Viikot 0-3 Jaksol | | |

Pvmviikon- Madrdi/ | Masra/ [Maaea/ Eritylstﬁ tutklmusvalmlsteiden nauttlml-
Aiva Ateria | Ateria |Ateria sessa, ruokavaliossa, liikunnassa tms.

: Nakki 11 kplL
U 22.3. MA

Leikkele |1 kpVA |2 kpl/P
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
Nakki
Leikkele
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TllvlsTr-:LM/'&

Multubene@ 14 ri ,tek ujen, vaharasvals n ja vahasuolatsten luhavalmlstelden vai-

J kutus kolesterohameenvalhduntaan ja verenpameeseen kohtalaisessa sydan ja ve-

rlsuomtautlrlsklssa olewlla potllallla

 Kirjoltajat: Essi 'sé‘fkkihéﬁi#f jaNiinaTapolattyo

5 'Taydite \

| Témén tutklmuksen tarkmtuksena oli selwttaa vaharasvalsten ja véhasuolalsten sekd Mul-
tnbene@éi (mmeraaleja + fymkaahsestu kaslteltyja mﬁntyﬁl;yperﬁusua kasvnsterolelta) msélta-
vien nhavalmtstelden (lelkkele- ja ruokamakkaran) valkutuksla seerumin kokonais- ja lipo-
proteumen ||p|de|h|n ja verenpameeseen tavanomansun hhavalm|ste|snn verrattuna.

Koehenkilot

Tutkimukseen rekrytoitiin yhteensé 33 i4ltasn 30-65—vuot|asta vapaaehtmsta henkﬂba N
joilla oli lievasti tai kohtalalsestl koholla oleva see mm kolester ipitoisuus (kokonalskole-
‘steroli 5,0-8,5 mmolll ja tnglysendlt alle 3, 0 mmolll) mutta ei llpldilaékdysté Tutklmukseen
soveltun 29 henkiloa, jmsta 21 henkllba (15 mlesté ja 6 nalsta) suonttn tutklmuksen loppuun
asti. Koehenkildiden keski-ik& oli 50 + 10 vuotta ja heldan seerumm kokonalskolesteroh- ;
pitoisuus ofi esuvalheen alussa 6,7 = 0,9 mmolA. « ; i

TUtkimusasetelma

.Tutknmusasetelmana kaytettun satunnalstettua kontrollontua yksésssokkoa tonstettu;en ‘
- mlttausten asetelmaa 1»2 vukon esivaiheen jalkeen koehenkilst nauttwat 3 kolmen vukon
tuotejaksoa satunnal ' sa jarjestyksessé Tuotejakso;en ;aqestys oh seuraava sﬁoste- | 4
roli 1 jakso (kasv:sterolelta 1,2 g Ipv) kontro!luakéo (ei luséttyjé kasvusterolelta) ja sntosteroh |

2 jakso (kasvnsteroletta 2 1 g/pv)
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~ Menetelmit

Ruokavalio fa tukimustuotteet

Koehenkllot noudattuvat tutklmusehntamkketta lukuunottamatta heldan tavanomalsta ruo- k, B

kla jaltal Ielkkelemakkaraa/péwlttaln Sltosteroll 1 ja 2 jaksqen makkarat ohvat vaharasval-
o SIa ja véhésuola:sua ja niihin ofi hsatty kasvusterole:ta ’kaliumia, kalsnumla ja magnesnumla
Kontrolluakson makkarouden rasva- ja suolapltossuudet ollvat tavanomalset

Muut tutiimusmenetelmat

Tutkimuksessa tehdyt mittaukset iimenevat loppuraportissa olevasta litteests 2.
Tulokset

Seerumin kokona|skolesterol|p|t0|suus oh sntosteroll 2 jakson Iopulla merkltsevésh plenem-
pi kum kontrollqakson lopulla. My&s seerumin LDL-kolesterolipitoisuus oli pienempi sitoste-
roli 2 jakson lopulla kuin kontrolhjakson fopulia, mutta ero ei ollut ttlastolﬁsett merk|tseva
Seerumm HDL-kolesteroh— ja tnglysendlpltmsuudessa ei ollut jaksqen vamla ero1a Koe-
henkllblden verenpame ei muuttunut tutklmuksen aukana - ‘

 Koehenkiliden paino ja elintavat eivat muuttuneettummuksen alkana, Ruokavaliossaofi

eroja tutkimusjaksojen valilla, mutta ne johtuivat tutkimustuotteiden valitusta erilaisesta
Tavintosisallosta kontrollituotteeseen verrattuna.

Johtopaatakset

Tass4 tutklmuksessa tavanomalsen ruokavallon osana na ‘:txtut méntyﬁljyperalsnlé kasvu o

steroleilla, kaliumilla, kalsxumllla ja magneswmllla nkastetut nak|t ja |e|kkelemakkarat |a’jw -

- vat seerumln kokonal kol sterollpltmsuutta kohtalalsessa sydén- ja vensuomtautmsklssa
olevilla henkllbllla kun péwlttalnen sterohannos oh 2 1g, mutta ei plenemmallé annoksella
verrattuna koostumukseitaan tavanomaisiin lihavalmisteisiin. Kummallakaan kasvist

liannokselia ei ollut vaikutusta verenpaineeseen.




