
Risk factors in cardiovascular disease
Coronary artery disease (CAD) is the leading
cause of death in most industrialized nations,
including the U.S.  Most data regarding risks
associated with cardiovascular disease in general,
and CAD in particular, pertain  to middle-aged
men. However, after the age of 60, CAD is the
primary cause of death among women (1).
Atherosclerosis accounts for about 50% of all
female deaths, although most of these occur after
the age of 70 (1). Primary risk factors for both
genders include hyperlipidemia, hypertension,
smoking, diabetes, work-related stress, age,
hyperhomocysteinemia and obesity (2,3,4).
Recent studies indicate that physical inactivity
represents an additional lifestyle risk factor that
ranks as high as any other (5), and high alcohol
consumption increases the risk of death from
cardiovascular disease (6). 

Hyperlipidemia and cardiovascular 
disease
Elevated serum cholesterol and serum LDL and
depressed HDL are interrelated risk factors for
CAD (7). High postprandial serum triglycerides are
also a risk factor, though the correlation is not as
strong. Recent studies indicate these risk factors
become more prominent in post-menopausal
women as well (8). After the age of 80, elevated
serum cholesterol does not seem to increase the
risk of CAD for men, though it may still be a factor
for elderly women (9). The interrelationships
among the various risk factors are complex, and in
subjects with more than one factor, there is a
synergistic effect among various factors. For
example, hyperlipidemia increases blood pressure
(10).    

The liver clears dietary cholesterol, and feedback
mechanisms help regulate circulating cholesterol
levels. When the cholesterol input increases,
cholesterol tends to accumulate in hepatocytes.
This in turn leads to down-regulation of hepatic
receptors that clear LDL cholesterol from the
bloodstream (11). In contrast to LDL, HDL
functions mainly to move excess tissue cholesterol
to the liver for excretion. Elevated serum HDL, or
lowered serum cholesterol/HDL ratios correlate
with decreased risk of cardiovascular disease.

Cholesterol oxidation and cardiovascular
disease

Elevated serum cholesterol increases the probability
of oxidation of LDL-cholesterol (LDL-C). Oxidized
LDL-C is cytotoxic to arterial endothelial cells.

According to the oxidation hypothesis of cardio-
vascular disease (12), partially oxidized LDL-C is
selectively taken up by monocytes and
macrophages that evolve into lipid-filled foam
cells. Scavenger receptors on these cells absorb
oxidized LDL. Unlike the LDL receptor, the
scavenger receptor is not down-regulated by high
levels of cytoplasmic cholesterol, and the cells
continue to accumulate oxidized LDL indefinitely.
In addition, it also promotes the proliferation of
smooth muscle cells, which aggregate at athero-
sclerotic lesions. Furthermore, oxidized LDL-C
stimulates the production of chemotactic factors
that attract macrophages into the subendothelial
space. Oxidized LDL can activate inflammatory
responses that generate free radicals, inducing
further oxidative damage. These events are
thought to cause “fatty streaks” and leading
eventually to the build up of plaque deposits in
arteries.  

Primary prevention of cardiovascular
disease
Most strategies for reducing the risk factors for
coronary artery disease in women and men are
the same. Increased physical activity, decreased
hypertension, cessation of cigarette smoking,
decreased serum homocysteine, and lowered
serum LDL-C are generally recommended. For
American men, there is a 2 to 3 percent decline in
the risk of CAD for every 1 percent reduction in
total serum cholesterol level (13). Extrapolation of
these figures to premenopausal women has been
questioned because estrogen modifies serum
lipids. An increase in serum HDL cholesterol levels
is a strong predictor of decreased CAD risk.
Extensive research indicates nutritional status
affects the levels of serum lipids. The consumption
of certain saturated fatty acids, such as palmitic
acid, can increase serum cholesterol due to
decreased cholesterol turnover and are therefore
considered atherogenic, while consumption of
un-saturated fatty acids tends to lower serum LDL
(14 ).  

Specific nutrients modulate cholesterol
levels 
Niacin (Inositol     hexaniacinate). Oral niacin low-
ers LDL-cholesterol, Lp(a), triglycerides and fib-
rinogen levels (15). Furthermore, oral niacin was
shown to reduce mortality by 11% compared to the
group receiving a placebo, while cholestryramine
was associated with an increased mortality (16). A
comparison of niacin and lovastatin found that

while lovastatin
produced greater
reductions in LDL-
cholesterol, niacin
provided better over-
all results (17). Thus niacin increased levels of
HDL, while lovastatin had a minimal effect on HDL.
Furthermore, niacin resulted in a 35% reduction of
lipoprotein (a), while lovastatin had no effect on
this parameter. Another study focused on middle
aged men with normal total serum cholesterol 
levels, but also with low HDL levels (18). In this
group, niacin was found to raise HDL levels by
30%.

One of the safest forms of niacin is inositol
hexaniacinate, which has long been used in
Europe (19).

Chromium. Chromium is an essential nutrient for
carbohydrate and lipid metabolism. Significant
numbers of Americans consume less than the
RDA for chromium. The dietary  requirement for
chromium is believed to increase with glucose
intolerance. When type 2 diabetics were supple-
mented with 1000 mcg of chromium per day, for
four months, the subjects had lower glycosylated
hemoglobin, plasma cholesterol, blood glucose,
and insulin levels than controls consuming a
placebo (20). In another study, patients with type 2
diabetes supplemented daily with 200 mcg of
chromium complexed with niacin for 8 weeks
experienced slightly lowered plasma triglycerides,
LDL cholesterol and fasting blood sugar (21).

Choline. Choline is both a methyl donor and a
building block of phosphatidylcholine. As the major
phospholipid of lipoproteins, phosphatidylcholine is
needed to move cholesterol and triglycerides out
of the liver. Choline administered to lab animals
decreased the amount of fat associated with the
liver, but not carcass fat (22). Diabetic rats often
display fat accumulation in the myocardium.
Treatment with choline and methionine dramatical-
ly reduced fat buildup and improved cardiac per-
formance in these animals (23). Earlier studies
had demonstrated that dietary choline increased
biliary lecithin and cholesterol excretion (24).

Botanical support of lipid metabolism.
Commiphora mukul. The gum resin of C. mukul
contains  gum, essential oil and sterol derivatives,
including guggulsterone, guggulsterol and
diterpenoids (25). In Ayurvedic practice, mukul has
a hypocholesterolemic effect. Chronic feeding of
guggulsterone to rats was associated with
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increased uptake of LDL by the liver due to
increased hepatic LDL receptor activity (27). In a
double blind, placebo controlled experiment,
hypocholesterolemic patients supplemented with
mukul in addition to  a fruit/vegetable enriched,
prudent diet exhibited a 12.5% decline in LDL-C as
compared to controls (26). In the mukul-treated
group serum lipid peroxide levels declined by 33%
after 12 weeks. Side effects were observed in a
few patients, which included headache, mild nau-
sea, and eructation. Mukul resin also decreased
experimentally-induced inflammation in lab animals
(28).

Alisma orientale. The dried roots and stems of this
plant contain sterol derivatives called alisol A and
B, alisol monoacetate and the essential oil epialsol
A, as well as B vitamins and niacin (29). As used in
traditional Chinese practice, this herb enters the
kidney and bladder channels and is said to leach
out dampness and associated stagnation (30). It
drains dampness without injuring yin energy. In
animal models, orally administered terpenoid
extracts from A. orientale were shown to inhibit
type II and type III allergic reactions mediated by
cellular and humoral mechanisms (31).  

Polygonum cuspidatum. The dried roots and stems
of P. cuspidatum contain resveratrol, and its gluco-
side, polydatin, as well as emodin, polygonin,
glucofragulin and physcion  together with
flavonoids (32). Hypercholesterolemic patients
administered this herb were reported to exhibit
decreased cholesterol levels (33). Resveratrol
exhibits protein tyrosine kinase activity implicated
in signal transduction, regulating the cell cycle and
other essential functions (34).

Polygonum multiforum. This plant contains approx-
imately 1% as active principles, including emodin,
emodin methyl ester, rhein, chrysophenol and
chyrsophanic acid (35). It also contains glycosides
and lecithin. This herb enters liver and kidney
channels according to Chinese traditional practice.
It reportedly increases coronary circulation,
reduces heart rate, and reduces intestinal uptake
of cholesterol (36). Preparations reduced blood
cholesterol levels in experimentally-induced hyper-
cholesterolemia in rabbits. When individuals with
elevated blood cholesterol were given decoctions
of P. mulitiforum, most subjects (78/88) had
lowered cholesterol levels, while a few (8/88) had
elevated cholesterol and 2/88 had no change (35).
Facial flushing or increase bowel movements were
reported possible side effects.  

References

1.   Newham, HH, Silberberg.  Women’s hearts are hard to break.
Lancet 1997; 349: S13-S15. 

2.   Rich-Edwards JW et al. The primary prevention of coronary
heart disease in women. New Eng J Med 1995; 332: 1758-1766.

3.   Marmat MG.  Contribution of job central and other risk factors
to social variations in coronary heart disease incidence.  Lancet
1997; 350: 235-239.

4.   Nygard O et al.  Plasma homocysteine levels and mortality in
patients with coronary artery disease.  N Eng J Med 1997;

337:230-236.

5.   Eagles CJ, et al;  Non-pharmacological modification of car-
diac risk factor.  J Clin Pharm Ther 1996; 21:  289-296.

6.   Regal TJH.  Alcohol and the cardiovascccular system.  JAMA
1990; 264:  377-381.

7.   Geil PB et al.  Women and men with hypercholesterolemia
respond to an American Heart Association Step 1 diet.  J Am Diet
Assoc. 1995; 95: 436-441.

8.   Schrott HG et al.  Adherence to National Cholesterol
Evaluation Program treatment goals in postmenopausal women
with heart disease.  JAMA 1997; 277: 1281-1286.

9.   Denke MA, Winker MA Cholesterol and coronary heart dis-
ease in older adults. JAMA 1995; 274:575-77.

10.  Goode GK et al.  Hyperlipidemia, hypertension and coronary
artery disease.  Lancet 1995; 345: 362-364.

11.  Dietschy JM. Theoretical considerations of what regulates
low density lipoprotein and high density lipoprotein cholesterol.
Am J Clin Nutr 1997; 1581S-1589S.

12.  Hirose N et al.  Beyond oxidized LDL: the initiation and pro-
gression of atherosclerosis.  Klio J Med 1996; 45: 90-94.

13.  La Rosa JC et al. The cholesterol facts: a summary of the
evidence relating dietary fats, serum cholesterol and coronary
artery disease. A joint statement by the American Heart
Association and the National Heart, lung and Blood Institute.
Circulation 1990; 81:1723-33.

14.  Gillman MW et al.  Inverse association of dietary fat with
development of Ischemic stroke in men.  JAMA 1997; 278: 2145-
2150.

15.  DiPalma JR, Thayer WS. Use of niacin as a drug. Annu Rev
Nutr 1991; 11:169-87.

16.  The Coronary Drug Project Group: Clofibrate and niacin in
coronary artery disease JAMA 1975; 231:360-81.

17.  Illingworth DR etal. Comparative effects of lovastatin and
niacin in primary hypercholesterolemia. Arch Intern Med 1994;
154:1586  95.

18.  Vega Gl, Grundy SM. Lipoprotein responses to treatment
with lovastatin, gemfibrizol, and nicotinic acid in normolipidemic
patients with hypoalphalipoproteinemia. Arch Inter Med 1994;
154:730-82.

19.  Murray M. Lipid-lowering herbs  vs inositol hexaniacinate.
Am J Natural Med 1995; 2: 9-12.

20.  Anderson RA et al. Elevated intakes of supplemental chromi-
um improve glucose and insulin variables in individuals with type
2 diabetes. Diabetes 1997; 46:1786-97.

21.  Thomas VL, Gropper SS. Effect of chromium nicotinic acid
supplementation on selected cardiovascular disease factors. Biol
Trace Element Res 1996; 55:297-305.

22.  Kenney JL, Carlber KA.  The effect of choline and myo-inosi-
tol on liver and carcass fat. Int J Sports Med 1995; 16:114-6.

23.  Heyliner CE et al. Effect of choline and methionine treatment
on cardiac dysfunction of diabetic rats. Diabetes 1986; 35:1152-7.

24.  Robins SJ, Armstrong MJ. Biliary lecithin secretion. II. Effects
of dietary choline and biliary lecithin synthesis. Gastroenterology
1976; 70:397-402.

25.  Kapoor LD. Handbook of Ayurvedic Medicinal Plants CRC
Press, 1990. pp131-132.

26.  Singh V et al. Stimulation of low density lipoprotein receptor
activity in liver membrane of guggulsterone-treated rats.
Pharmacol Res 1990; 22:37-44.

27.  Singh RB et al. Hypolipidemic and antioxidant effects of
Commiphora mukul as an adjunct to dietary therapy in patients
with hypercholesterolemia. Cardiovasc Drug Ther 1994; 8:659-
64.

28.  Duwiegjua M et al. Anti-inflammatory activity of resins from
some species of the plant family Burseraceae. Plant Med 1993;
59:12-16.

29.  Huang KC. The Pharmacology of Chinese Herbs pp104-105.

30.  Bensky and Gamble. Chinese Materia Medica pp 145-146.

31.  Kubo M et al. Studies of Aismatia rhizoma. Antiallergic
effects on methanol extract and six terpene components of

Alismatia rhizma. Biol Pharm Bull 1997; 20:511-516.  

32.  Huang, KC.  The Pharmacology of Chinese Herbs 106: 295-
296.

33.  Bensky and Gamble.  Chinese Materia Medica pp276-277.

34.  Jayatilake GS et al. Kinase inhibitors from Polygonum pidia-
tum. J Nat Prod 1993; 56:1805-10.

35.   Bensky and Gamble,  Chinese Materia Medica pp 328-329.

36.  Huang KC.  The Pharmacology of Chinese Herbs pp 101

PRODUCT INFORMATION

Tri-Chol™ is available in bottles of 90 capsules

Product Adjuncts: Bio-Glycozyme Forte™, Livotrit
Plus™, and Beta-TCP™.

For more information, contact the Client
Services Department or one of our Technical
Consultants at Biotics Research Corporation.

Biotics Research Corporation
6801 Biotics Research Drive

Rosenberg, Texas 77471
Telephone: 281-344-0909

Fax: 281-344-0725
Toll Free: 1-800-231-5777

Email: biotics@bioticsresearch.com
www.bioticsresearch.com

THE STATMENTS MADE HEREIN HAVE NOT BEEN EVALUATED BY THE U.S. FOOD AND DRUG ADMINISTRATION.  THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE, OR PREVENT
ANY DISEASE OR CONDITION.


