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Introduction

Plants are basal components of the dietary food chain
in that they provide all essential mineral and organic
nutrients to humans either directly, or indirectly by ani-
mal consumption. The complex diets that provide a nutri-
tion quality (intake of all nutrients) and the nutrient
concentrations in the consuming food mixture according
to the recommended dietary allowances /RDAs/ (a nutri-
tion quantity) are necessary to support human growth
and health (1). Vitamins B

12
, D and n-3 fatty acids are

not contained in plant food. Contents of methionine, iodi-
ne and carnitine in plant food sources are significantly
reduced in comparison to animal sources. Iron, calcium
and zinc absorption is inhibited by components of plant
foods. Iron deficiency causes an inhibited synthesis of
n-3 fatty acids. These facts are connected with certain
health risks in population consuming exclusively or pre-
dominantly plant food. From the view of prevention of
risks the application of food additives or pharmacologi-
cal preparations is inevitable to compensation of absent
nutrients in vegans (strict vegetarians) or sufficient con-
sumption of low fat animal food in lacto-vegetarians and
lacto-ovo-vegetarians (2, 3).

On the other hand, long-term nutritional surveys ha-
ve shown an inverse relationship between diet with pre-
dominantly or exclusively plant composition and incidence
of cancer, cardiovascular disease and total mortality
(4, 5, 6). A higher and, most importantly, regular con-
sumption of fruit and vegetables, dark or whole grain
products, grain sprouts, pulses, plant oils and oil seeds
rich in minerals, antioxidant vitamins, trace elements,
flavonoids, complex carbohydrates, fiber, mono- and po-
lyunsaturated fatty acids and nutrients together with an

otherwise healthy lifestyle protect against degenerative
diseases. The nutrient and non-nutrient components of
plant foods, through a variety of mechanisms, are know
to alter the risk of chronic diseases (7).

Cardiovascular disease prevention
In comparison with non-vegetarians, vegetarians in

the Oxford vegetarian study had a 24% reduction in
mortality from ischemic heart disease IHD (death rate
ratio DRR 0.76) (6). When the non-vegetarians were divi-
ded into regular meat eaters (meat consumption at least
once per week) and semi-vegetarians (fish consumption
or meat consumption less than once per week), the IHD
DRRs, when compared with regular meat eaters, were
0.78 in semi-vegetarians and 0.66 in vegetarians. The
reduction in IHD among vegetarians is at least partly
due to a lower intake of saturated fat and cholesterol (8).
Consumption of saturated fat (animal sources) has been
found to be associated with hypercholesterolemia, while
polyunsaturated fats (plant sources) were reported to ha-
ve a cholesterol lowering effect. The hypolipidemic ef-
fect of monoene fatty acids (oleic acid – olive oil, rape-
seed oil, sesame oil, hazelnuts, almonds) was discove-
red only quite recently (9). Consumption of cheese, eggs,
total animal fat and dietary cholesterol were each strongly
associated with IHD mortality (10). Compared with tho-
se who ate relatively little of these foods, the DRRs in
those who ate the most were 2.47 for cheese, 2.68 for
eggs, 3.29 for total animal fat and 3.53 for dietary cho-
lesterol. The pooled analysis of five prospective studies
also presented mortality data from cerebrovascular di-
sease (6). The DRR in vegetarians compared with non-
-vegetarians was 0.93. Multivariate analyses of 34 192
California Seventh-day Adventists showed significant
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pharmacological additives with vitamin B
12

 content in strict vegetarians.
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association between beef consumption and fatal IHD in
men (relative risk RR = 2.31) for subjects who ate beef
3 times/week compared with vegetarians, significant pro-
tective association between nut consumption and fatal
and nonfatal IHD in both sexes (RR = 0.5 for subjects
who ate nuts  5 times/week compared with those who
ate nuts 1 times/week), and reduced risk of IHD in sub-
jects preferring whole grain to white bread (5). The lifeti-
me risk of IHD was reduced by 31% in those who consu-
med nuts frequently and by 37% in male vegetarians
compared with non-vegetarians.

Epidemiological evidence has suggested that con-
sumption of food high in dietary fiber is associated with
a lower risk of cardiovascular disease because of the
ability of soluble and insoluble fibers to reduce plasma
total and LDL cholesterol (5). Plant foods such as who-
le grains, beans, legumes, fruits and vegetables and
different types of nuts are very good sources of dietary
fiber (11, 12). The hypocholesterolemic effect of fiber is
due to an increase in bile-acid binding and fecal sterol
excretion and fermentation of soluble fiber to produce
short-chain fatty acids that inhibit hepatic cholesterol
synthesis. In addition to fiber, there are components
of plant food that are known to reduce cardiovascular
risk. Saponins in legumes form insoluble complexes
with micelle and thus interfere with cholesterol absorp-
tion; plant proteins such as those found in soy alter
LDL receptor activity; antioxidant nutrients such as vi-
tamin E, β-carotene, vitamin C, selenium, polyphenols
and flavonoids (11) are potent inhibitors of LDL oxida-
tion, a known risk factor for atherosclerosis. Nuts have
a high monounsaturated and polyunsaturated fat con-
tent, they reduce both total and LDL cholesterol wit-
hout adversely affecting HDL cholesterol (12). Pre-
viously, the dietary approach to reducing cardiovascu-
lar disease incidence was aimed at decreasing total
and saturated fat intake avoiding meat. This alone may
not be sufficient. The inclusion of a variety of plant foods
is necessary to favourably modify lipid and lipoprotein
profile, which in turn can reduce the risk of cardiovascu-
lar disease (7).

Dyslipidemia, hypertension and smoking are the
main risk factors of atherosclerosis. The presence of
obesity can increase this risk. Vegetarians have a bo-
dy mass index about 1–2 kg/m2 lower than non-vegeta-
rians (4, 8). Vegetarians are non-smokers and they ha-
ve a normal blood pressure or the incidence of hy-
pertension is low (13). In our repeated studies signifi-
cantly lower risk factors for atherosclerosis (total cho-
lesterol, LDL-cholesterol, atherogenic index, triacylgly-
cerols, saturated fatty acids) and the significantly higher
values of parameters with antisclerotic properties (HDL-
cholesterol, mono- and polyunsaturated fatty acids, li-
noleic acid, α-linolenic acid, vitamin E/cholesterol, vi-
tamin E/triacylglycerols) were found (8, 14). Age-inde-
pendent lipid profile was observed in vegetarians vs.
significant age-dependent increase of blood lipids at
maximum 60–70 years in general population (15).

Vegetarians have significantly reduced values of high
sensitivity C-reactive protein (16) as a consequence of
higher consumption of fruits and vegetables (14, 16),

which are rich sources of dietary salicylates and per-
haps other anti-inflammatory compounds (17). In sub-
jects with exclusive or predominant consumption of
plant food a greater incidence of mild hyperhomocystei-
nemia as a consequence of vitamin B

12
 deficiency was

found (18). Vitamin B
12

 is not contained in plant sour-
ces. This fact may partly weaken the positive effects
of vegetarian nutrition in prevention of cardiovascular
disease. An unfavourable situation is easily reparable
by increase of consumption of dairy products with low
fat content or by consumption of food additives and
by use of pharmacological preparations with vitamin B

12

content.

Diabetes prevention
Subjects consuming predominantly plant food may

be at lower risk of dying from diabetes than omnivores
(19). Complex carbohydrates with low glycemic index
are slowly absorbed and thus they have a beneficial
effect on glucose control, hyperinsulinemia, insulin re-
sistance and blood lipids (20). The type of fiber play an
important role in regulation of carbohydrate and lipid
metabolism. Diets from soluble fiber sources (oat, bar-
ley, legumes) had much more marked effect compared
with diet containing insoluble fiber (20, 21). High fiber
foods such as beans deliver more bulk with less ener-
gy, take longer to eat and increase satiety. This indi-
rectly helps reduce the incidence of obesity, a major
risk factor for type 2 diabetes.

Hyperinsulinemia and insulin resistance are critical
components of the metabolic syndrome that is asso-
ciated with abdominal obesity, and are the early mani-
festations of type 2 diabetes. The insulin resistance
syndrome is composed of risk factors for cardiovascu-
lar disease including insulin resistance with hyperinsu-
linemia, atherogenic dyslipidemia, hypertension, and
abdominal obesity (20). Diets rich in carbohydrates with
a low glycemic index (whole grains, beans, legumes)
and with a high fiber content produce slow carbohydra-
te absorption and thus flat postprandial rises in blood
glucose, minimal postprandial insulin secretion and
maintenance of insulin sensitivity. There was docu-
mented a decrease of insulin resistance (IR/HOMA/)
from 3.44 to 2.16 in patients with coronary artery di-
sease consuming whole grain and legume food during
16 weeks (22).

Insulin resistance predicts the incidence of age-rela-
ted diseases. Significant increases in the incidence of
type 2 diabetes (8-fold), hypertension (2-fold) and coro-
nary heart disease (3-fold) were reported in the general
population with the highest insulin response in less that
15 years (23). Insulin resistance IR(HOMA – homeosta-
sis model assessment = fasting glucose. fasting insu-
lin/22.5) was based on assumption that health subjects
with normal weight aged less than 35 years have the
insulin resistance of 1 and the beta cell function 100%.
In our study on healthy vegetarians with normal weight
aged 19–64 years was recorded the average IR (HOMA)
value 0.99 (vs. 1.59 in non-vegetarian group, P < 0.001)
and the values were independent of age (vs. significant
age dependence in non–vegetarians) (21).
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The composition of dietary proteins has the potential
to influence the balance of glucagon and insulin activi-
ty (24). Soy protein, as well as many other plant pro-
teins are higher in non-essential amino acids in compa-
rison to animal protein sources (25). Glucagon promo-
tes (and insulin inhibits) cAMP-dependent mechanisms
that down-regulate lipogenic enzymes and cholesterol
synthesis, while up-regulating hepatic LDL receptors
(24). The fasting amino acid profile is the crucial deter-
minant of basal glucagon secretion as fasting glucose
is for insulin secretion. Essential amino acids are rela-
tively more effective for releasing insulin, whereas non-
-essential amino acids – arginine and pyruvate pre-
cursors are effective in glucagon secretion. Intakes of
individual amino acids (at 100–110% of RDA for pro-
teins) in subjects with exclusive consumption of plant
proteins were compared with those in subjects of gene-
ral population who had plant protein intake 49 % of to-
tal protein intake (25). Vegetarians had a significantly
higher intake of arginine, glycine and serine. When dieta-
ry protein is relatively high in non-essential amino acids,
down-regulation of insulin and up-regulation of gluca-
gon is a logical consequence. The effect of a chronic
increase in glucagon activity means a reduction in de
novo lipogenesis, decreasing fat storage, a reduction
in cholesterol synthesis and in circulating LDL choleste-
rol, a reduction in triacylglycerol synthesis (26).

Cancer prevention
Death from cancer is considerably lower in subjects

with exclusive or predominant consumption of plant food
(5, 6). These results are true for many types of cancer.
Cancers of the colon and prostate were significantly
more likely in non-vegetarians (RR = 1.88 and RR =
1.54, respectively), and frequent beef consumers also
had higher risk of bladder cancer (5). Fermentable fi-
bers in legumes, fruits and vegetables increase fecal
bulk and decrease transit time, thus reducing the expo-
sure of the intestinal epithelium to mutagens (5). Intake
of legumes was inversely associated with risk of colon
cancer and risk of pancreatic cancer (5). Several phy-
tochemicals such as flavonoids, isothiocyanates and
allyl sulfides derived from fruit and vegetables are po-
tent modulators of the enzyme system responsible for
metabolizing carcinogens (7). Antioxidant vitamins
C and E and polyphenols inhibit formation of N-nitroso
compounds, which are potential carcinogens (27). Higher
consumption of all fruit or dried fruits was associated
with lower risks of lung, prostate, and pancreatic can-
cers (5). Lignins and phytoestrogens in soy have weak
estrogenic activity and they have been shown to lower
the risk of hormone-dependent cancers. Certain types
of plant starch have growth-promoting effects on bifi-
dobacteria that are important for the health of the colon
and decreased risk of colon cancer. Phytochemicals in
whole grains and legumes have the ability to block ini-
tial DNA damage and suppress post-initiation, which in
turn can halt the carcinogenic process. The increased
glucagon activity (as a consequence of higher intake
of arginine and pyruvigenic amino acids) may lead to

a decrease in IGF-I (insulin-like growth factor) activity
that can be expected to retard cancer development (28).

Various antioxidant defense systems are able to eli-
minate the prooxidants and to quench free radicals (29).
An extremely short half-life of most aggressive radical
species prevents direct investigation. However, indirect
information is available from the determination of anti-
oxidants, which are the crucial in the body multilevel
protection from radicals. There are indicated the thre-
shold (limit) values of plasma essential antioxidants
(30). Over-threshold (over-limit, optimal from antioxidant
view) values mean a reduced risk of free radical disea-
ses. An improved antioxidant status helps to minimize
the oxidative damage a thus to delay or prevent patho-
logical changes.

Vegetarians have a significantly higher plasma con-
tent of antioxidative vitamins (31). Over-threshold
concentrations were recorded in 66–92% of vegetarians
vs. 17–42% of non-vegetarians (14). In the vegetarian
group, the values of oxidative damage of lipids and DNA
are low (14, 32). Analyses of dietetic questionnaires
have shown that the vegetarians consume daily 2.6-
-6.1-fold more fruit, vegetables, whole grain products,
grain sprouts, oil seeds and soy products (14).
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