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Abstract: The risk factors that define the metabolic syndrome lead to an
accelerated development of atherosclerosis, cardiovascular diseases in apparently heal-
thy persons.

The goal of the research is determining the prevalence of the metabolic syn-
drome as well as the participation of the risk factors that define this condition in ap-
parently healthy persons.

The metabolic syndrome is defined according to the National Cholesterol
Education Program Expert Panel.

The prevalence of the metabolic syndrome in the examined population, aged
53 £ 8, is 62 (39.7%). In the group of subjects that have the metabolic syndrome, the
largest number of subjects had 3 risk factors and only 5 subjects had 5 risk factors. With
the increase of the number of components of the metabolic syndrome, all the observed
parameters of the metabolic syndrome also increase, while the level of HDL decreases.
In all the examined groups of subjects, the low level of HDL-H is the most present
metabolic risk factor, while in the groups of subjects that have the metabolic syndrome
the hypertension is the second most present factor, and the waist circumference is the
least present factor.

According to our research, the prevalence of the metabolic syndrome in
apparently healthy persons that have a sedentary life style is 39.7%. In all the subjects
the low level of HDL-h is the most present, and in the subjects with the metabolic
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syndrome compared to subjects that do not have this syndrome the frequency of all the
components of the metabolic syndrome is statistically considerably higher.

Key words: metabolic syndrome, hypertension, dyslipidemia, elevated fasting blood
glucose, abdominal obesity.

Introduction

Cardiovascular diseases are the main reason for death in most of the
developed countries, as well as in many countries in development. More than a
third of those who die of CVD belong to the group of persons who are middle-
aged. In recent years, the syndrome of multiple metabolic risk factors may be
held responsible for the development of cardiovascular disease, and the syn-
drome consists of abdominal obesity, elevated plasma levels of triglycerides,
low plasma levels of high-density lipoprotein cholesterol, insulin resistance
with or without intolerance of glucose, and a pro-inflammatory and pro-thro-
mbosis state. The metabolic syndrome was described in 1998 as a special patho-
logical entity among the metabolic diseases and, since the very beginning, it has
drawn the attention of many researchers, taking into consideration its wide pre-
valence as well as the fact that its components, which are leading diseases of
modern civilization, lead to an increased development of diabetes and the pro-
cess of atherosclerosis.

Today it is thought that most frequently visceral obesity, a sedentary
life-style, diet and genetic predisposition are in the essence of the metabolic
syndrome (MS). Dr. Neil J. Stone and David Saxon follow an approach to treat-
ment of the patient with the metabolic syndrome specifically emphasizing die-
tary and metabolic life-style interventions. They focus on the syndrome’s root
causes — an atherogenetic diet, sedentary life-style, and overweight or obesity —
and highlight the results of recent studies that demonstrate the effectiveness of
therapeutic life-style change in preventing or improving components of the
metabolic syndrome. (John P. Foreyt). The prevalence of general and visceral
obesity is rapidly increasing. [4] It has been shown that a third of the genes of
the visceral adiposities code secrecy bioactive proteins that represent a potential
relationship between obesity and the development of insulin resistance, the de-
velopment of other components of the metabolic syndrome and diabetes on the
one hand and the development of atherosclerosis on the other. The prevalence
of the metabolic syndrome is high, and it is c.15% of the mature population of
Europe, while in the United States it is c. 25% of the population aged > 20, and
45% of the population aged > 50, which is of great importance for public health
since it has been shown that persons with the metabolic syndrome have a
multiple increased risk of diabetes, cardiovascular morbidity and mortality, as
well as overall mortality, even if they have only one or two of these factors.
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The metabolic syndrome is defined according to the WHO criteria,
while in routine practice the most frequently used are the easily applicable cli-
nical criteria of the National Cholesterol Education Program (NCEAP) adult
Treatment Panel III (NCEAP ATP III). It should be emphasized that the level
for diagnosis of the metabolic syndrome according to the ATP III criteria is
lower and, according to this, a larger number of individuals at risk will be inclu-
ded among persons who have the metabolic syndrome. All this leads to greater
success in the primary prevention of cardiovascular diseases.

The goal of our research was to determine the prevalence of the
metabolic syndrome, and the presence of the individual risk factors that define
this syndrome in the population that is exposed to the risk of development of
coronary arterial disease and diabetes.

Methods

The study was conducted as a cross-section study involving 156 sub-
jects employed in public administration in the Ministry of Finance. According
to the inclusion criteria, subjects aged 40-80 who had a sedentary life-style were
included in the study. The sedentary life-style has been defined as a mainly
sedentary position during working hours (8 hours per day). According to the
exclusion criteria, subjects who had a coronary arterial disease or diabetes were
excluded from the study. The subjects gave oral permission for inclusion in the
research.

The subjects were divided into two groups, the target group consisting
of subjects who had the metabolic syndrome (62 subjects) and the control group
consisting of subjects who did not have the metabolic syndrome (94 subjects).
According to the number of components of the metabolic syndrome, the target
group was then divided into three smaller subgroups: subgroup 1 with 3 risk
factors (42 subjects); subgroup 2 with four risk factors (15 subjects); and
subgroup 3 with 5 risk factors (5 subjects).

The past history of all the subjects was taken, and they had a physical
examination and laboratory analyses. The following risk factors were examined:
age, sex, systolic blood pressure, diastolic blood pressure, fasting blood glucose
and triglycerides, low and high density lipoprotein cholesterol, total cholesterol.
The level of body weight is represented by the body mass index BMI, which is
considered as a relation between the body mass in kilograms and the body
height in metres (squared), and the waist circumference measured at the height
of the navel. The auscultation method was used for determining blood pressure.
By using the standardised laboratory enzymes method the following was determi-
ned: concentration of total cholesterol (TC), high density lipoproteins (HDL-C),
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and triglycerides. The enzymes ‘end point’ method was used for determining
the total cholesterol. By this method, the cholesterol is determined by means of
enzyme hydrolysis and oxidation. The indicating component chinonimin is deve-
loped through the reaction between H,O, and aminotriptirin in the presence of
fenol and peroxidase. With the GRO-PAP enzyme method that is in fact a
colorimetric test, triglycerides were determined by means of enzyme hydrolysis
with lipase. An indicator in this reaction is the chinonimin that is formed in pero-
xide, 4-aminoantipirin and 4-cholrfenyl under the catalytic reaction of peroxidase.
The GHOD-PAP method was used for determining the HDL-cholesterol pre-
cipitants that are obtained when LDL, VLDL and kilomocrons are precipitated by
adding fosfolibdenic acid in the presence of Mg ions. After centrifugation, lipo-
proteins with high HDL density remain in the supernatant and in this fraction the
level of cholesterols in determined. The concentration of lipoproteins of low
density (LDL-H) was determined according to the Friedwald formula (Fischbach
F). Determining of the vein blood was done by means of the GOD- PAP enzyme
method, where in the detection reaction the glucose reacts with glucosedehydro-
genesis. The next indicating reaction produces a change of colour whose intensity
corresponds with the concentration of glucose in the blood.

The metabolic syndrome is defined according to the Third Report of the
National Cholesterol Education Program Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III)
as the simultaneous existence of three or more risk factors including: visceral
obesity (waist circumference males > 102 cm and females > 88cm), hypertrigli-
ceridemics (> = 150 mg/dL and/or 1.69 mmol/L), low values of HDL-H (males
< 40mg/dL or 1.04 mmol/L and females < 50 mg/dL or 1.29 mmol/L), arterial
hypertension (> = 130/85 mm Hg) and deterioration of glucose tolerance (> =
110 mg/dL or 6.1 mmol/L) [16]. The prevalence of the metabolic syndrome in
the research is shown as the participation in percentages of the subjects who met
the criteria for the diagnosis of the metabolic syndrome.

In the research, descriptive statistics methods were used as the means of
central tendency, more specifically the arithmetic mean, variability (standard
deviation), and relative numbers. The methods of analytical statistics used in the
research are the methods of identification of empirical organization, (Kolmogo-
rov-Smirnov test), methods for assessment of the importance of difference, inclu-
ding: t-test for independent examples, the Mann-Withney U test, one-factor
numerical analysis variations, Kruskal-Wallis analysis variation and x 2 test. The
statistical work on data was done by means of SPSS software (version 11.5).

Results

156 subjects were included in the study, 101 (64.7%) female and 55
(35.3%) male. Of the total number of subjects, 94 (60.3%) subjects had fewer
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than 3 risk factors needed for determining the metabolic syndrome, while 62
(39.7%) subjects had the metabolic syndrome (x> = 6.5; p = 0.01). Of the total
number of subjects 12.2 % did not have one risk factor, 21.8% had 1 risk factor,
and 26.3% of the subjects had 2 risk factors. In the group of subjects who had
the metabolic syndrome, the largest number of subjects 42 (67.7%) had 3 risk
factors, 15 (24.2%) had 4 risk factors, and 5 subjects (8.1%) had 5 risk factors.
There was no statistically important difference in the frequency of gender per
group (the control group [59 females] vs. the target group [42 females]; x* =
0.4, p = 0.5), while in the target group of subjects there were statistically more
females compared to the number of males (42 vs. 20, x> = 7.8, p = 0.005), but
without a statistically important difference between the observed subgroups (x>
=0.8,p=0.6)

The basic characteristics of the numerical marks in the groups of
subjects are given in Table 1.

Table 1 — Tabena 1

Basic characteristics of numerical marks in groups of subjects

OcHo8HU KapakiliepuciiuKu Ha Hymepuikuitle obeaexcja Ha uciuilaHuyuitie
80 zpyuuiie

X+SD

Risk factors Groups

<3FR >3FR 3FR 4FR S5FR

n=94 n =62 n =42 n =15 n=>5
Age (in years) 52.05+6.94 53.34 +8.04 53.00+7.77 53.47 +£8.63 55.80+9.78
Waist (cm) 76.12 +13.73 79.73+14.60 7576 £13.80  84.93 +12.78 97.40 + 8.32
Bodymass (kg) | 73.22+8.61  7579+843  74.00£9.16  8027+461  77.40+6.11
BMI (kg/m2) 26.51+2.78 27.15+2.57 26.88 +2.58 27.53+£2.69 28.24+2.15
TAs (mmHg) 134.27 £18.21 15597+19.02 153.10£16.71 162.00+24.63  162.00+19.23

1 2 1 3 3

TAd (mmHg) 82.52 +£8.02 93.06 +10.14  90.60 + 10.37 97.67+7.76 100.00 + 7.07
Total cholesterol 5.89+£1.33 6.56 £1.35 6.50 £ 1.39 6.86 £ 1.34 6.18+1.18
LDL-H 3.89+1.18 450+1.24 4.46 +£1.25 478 +£1.23 4.05+1.28
HDL-H 1.28 £0.68 1.06 £ 0.56 1.12+£0.66 0.93 +£0.27 0.99 +0.09
Triglycerides 1.65+0.96 2.36+1.37 2.02+0.82 3.29+2.19 2.40+0.57
Glucose 531+1.15 7.71 £2.99 7.83 £3.33 7.50£2.43 7.35+1.04

The average value of the systolic (p < 0.01) and diastolic blood pressure
(p <0.01), the level of total cholesterol (p = 0.03), triglycerides (p = 0.01), LDL
(p = 0.002) and HDL cholesterols (p < 0.01) and the level of glucose in the
blood (p < 0.01) are statistically higher in the groups with three or more risk
factors compared to the control group.
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Analyzing the between-group differences in the observed marks among
the four groups of subjects observed, there is no statistically important difference
in the average age values (p = 0.67) and BMI (p = 0.31) of the subjects.

The subjects in the groups with five (p = 0.005) and four (p = 0.02) risk
factors had a higher waist circumference compared to the control group, which
is statistically important, and also compared to the group with three risk factors
(p = 0.007 vs. p = 0.021, respectively). The body weight in the group with four
risk factors was statistically higher compared to the control group (p = 0.03) and
to the group with three risk factors (p = 0.014). In the groups with five (p =
0.007), four (p < 0.01) and three (p = 0.01) risk factors there were statistically
more average values of systolic pressure compared to the control group (p <
0.01). Furthermore, there were statistically fewer average values of diastolic
blood pressure in the groups with three compared with the groups with four (p =
0.014) and five (p = 0.038) risk factors. The level of total cholesterol and LDL
cholesterol was statistically higher in the groups with three (p = 0.016 and p =
0.013, respectively), i.e. four risk factors (p = 0.010 and p = 0.009, respectively)
compared to the same parameters in the control group. The level of triglycerides
in the subjects with five (p = 0.013), four (p < 0.01) and three (p < 0.01) risk
factors was statistically higher compared to the control group. Furthermore,
subjects with four risk factors had a statistically higher level of triglycerides
compared to the group with three (p = 0.001). The level of HDL-H in the sub-
jects with four (p = 0.004) and three (p = 0.006) risk factors was statistically lo-
wer compared to the level of HDL-H in the control group. The level of blood
glucose of the subjects with three (p < 0.01), four (p < 0.01) and five (p < 0.01)
risk factors was statistically higher compared to the control group.

Frequency of metabolic risk factors.

In all the groups of subjects examined a low level of HDL-H was the
most frequently observed risk factor, while in the groups with the metabolic
syndrome arterial hypertension was the second most frequent factor, and waist
circumference the least present risk factor (Table 2).

In the control group the most present risk factor is the low level of HDL
cholesterol, and after it follows the high level of triglycerides, and then
hypertension, then abdominal obesity and last glycaemia.

In the group that has three or more risk factors present the most fre-
quently-occurring risk factor is a low level of HDL cholesterol, and then fol-
lows hypertension, a high level of sugar in the blood and triglycerides, and the
least present is abdominal obesity.

In the group of subjects with four risk factors present, all the subjects
have a low level of HDL cholesterol and hypertension, as well as a high level of
triglycerides, then follows glycaemia and at the end abdominal obesity.

Contributions, Sec. Biol. Med. Sci., XXIX/2 (2008), 227-241



Epidemiological characteristics of the metabolic... 233

Table 2 — Tabemna 2

Frequency of risk factors that define metabolic syndrome in observed groups of subjects

3auecilieHoClll Ha jagy8arse HA (haxitiopullie HA PUSUK 3a MeTAOOAEH CUHOPOM
80 Zpyuuite UCUUarUuylU

Groups
Risk factors

<3FR >3FR 3FR 4FR 5FR

n=94 n=62 n=42 n=15 n=>5
WaiSt 17 (18.1%) 14 (22.6%) 7 (16.7%) 2 (13.3%) 5 (100%)
circumference ’ : ’ ’
Triglycerides 29 (30.9%) 46 (74.2%) 26 (61.9%) 15 (100%) 5 (100%)
HDL-H 38 (40.4%) 54 (87.1%) 34 (81.0%) 15 (100%) 5 (100%)
Glucose 12 (12.8%) 47 (75.8%) 29 (69.0%) 13 (86.7%) 5 (100%)
Hypertension 20 (21.3%) 50 (80.6%) 30 (71.4%) 15 (100%) 5 (100%)

In the group of subjects with three or more risk factors compared to the
control group there was a statistically higher frequency of the observed varia-
bles of the metabolic syndrome (p < 0.01), while there was no difference in the
frequency of variables in waist circumference (p = 0.491) (Table 3).

Between the subjects of the control group and the subgroup with three,
four and five risk factors there was a statistically important difference in the fre-
quency of all the observed variables of the metabolic syndrome (p < 0.01)
(Table 3).

The frequency of the variables of waist circumference was lower in the
group with five risk factors compared with the control group (p = 0.01) and the
group with three (p = 0.01) risk factors, and it was higher compared to the group
with four (p < 0.01). The frequency of variables HDL-H was higher in the con-
trol group compared to the group with three (p < 0.01), four (p < 0.01) and five
(p = 0.009) risk factors. Compared to the control group, the frequency of varia-
bles in triglycerides was higher in the group with three risk factors (p < 0.01),
and lower compared to the group with four (p < 0.01) and five (p < 0.02) com-
ponents of the metabolic syndrome. Furthermore, the frequency of these variab-
les was lower in the group with four compared to the group with three risk fac-
tors (p < 0.005). In the groups with 3 and 4 risk factors there was a higher fre-
quency of elevated blood glucose compared to the control group (p < 0.01), and
the frequency was lower in the groups with four (p < 0.01) and five (p < 0.01)
components of the metabolic syndrome. Furthermore, the frequency of hyper-
tension was lower in the group with four compared to the group with three risk
factors (p = 0.020).
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Table 3 — Tabemna 3

Frequency of risk factors that define metabolic syndrome among observed groups

3auecilieHoClll Ha jagysarse HA (haxitiopuiiie HA PUSUK 3a MelaOOAeH CUHOPOM
MmeZy zpyiuitie Ha UCHUanuyu

Groups
Risk factors > 3FR 3FR 4FR SFR
<3FRn=94

n==62 n=42 n=15 n=>5
Waist circ. 17 (54.8%) 14 (452%)  7(22.6%) 2(6.5%)  5(16.1%)
Triglyceride. 29 (38.7%) 46 (61.3%) 26 (34.7%) 15(20.0%) 5 (6.7%)
HDL-H 38 (41.3%) 54 (58.7%) 34 (37.0%) 15(16.3%) 5 (5.4%)
Glucose 12 (20.3%) 47 (79.7%) 29 (49.2%) 13 (22.0%)  5(8.5%)
Hypertens. 20 (28.6%) 50 (71.4%) 30 (42.9%) 15(21.4%)  5(7.1%)

Discussion

The frequency of the metabolic syndrome in the population exposed to
the risk of developing coronary arterial disease is increasing. The prevalence of
the metabolic syndrome is an important indicator of the health status of the
population. Determining the prevalence of the metabolic syndrome is a pre-
condition for the suitable application of therapeutic and preventive measures
that will affect the prevalence of coronary disease and diabetes, which are incre-
asing. In our examined group of apparently healthy persons over 40 with a se-
dentary life-style, the prevalence of MS was 39.7%, which is similar to other
studies worldwide (San Antonia Heart and Framingham Offspring Studies and
Third National Health and Nutrition Examination Survey) in which the group
with the metabolic syndrome had a prevalence of c. 40% among people of that
age. Gloria Lena Vega and others in the National Health and Nutrition Exami-
nation Survey (NHANES III) study in the period 1988-94 found that the preva-
lence of the metabolic syndrome was 24% of a population of 8814 subjects,
Americans aged over 20. According to data from the census in 2000, 47 million
adults in America have this problem and need clinical intervention [1]. Our re-
sults are partly in agreement with those from the Atherosclerotic Cardiovascular
Risk Factors in Danish Children and Adults study, in which 67.3 percent of 414
subjects do not have the metabolic syndrome, and 18.9 percent have the meta-
bolic syndrome. They had a lower percentage of subjects with the metabolic
syndrome, which is most likely due to the fact that there was a wider range of
age differences, as well as different criteria for defining the metabolic syn-
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drome. In this study the definition according to the WHO was used, which is the
most rigorous in terms of NCEAP ATP III that was used in this research. [2]

The risk factors that define the metabolic syndrome according to the
NCEAP ATP III criteria that were examined in our study are: waist circumfe-
rence, tension, level of triglycerides, HDL cholesterol and glycaemia. The aver-
age values of all the marks of MS were higher in the group with the metabolic
syndrome compared to the group of subjects without the MS and they increase
with the increase of the number of components of the MS, with the exception of
HDL, which decreases. This confirms that the subjects with the MS cannot be
observed as a homogeneous unity, i.e. there are differences between the groups.
The results of our study are in accordance with the results of the Atherosclerotic
Cardiovascular Risk Factors in Danish Children and Adolescents study, accor-
ding to which there is a difference in the groups that have a larger number of
risk factors compared to those that have or do not have three risk factors pre-
sent. According to the same authors, the increased number of risk factors of MS
increases the risk of development of coronary arterial disease or diabetes. In our
examined group the subgroup of subjects that had three risk factors present was
the largest, and then followed the subgroup with five risk factors. Engstrom et.
al. have shown in most of their research that hyperglycaemia, insulin resistance,
dislipidaemia and hypertension are responsible for the development of the
metabolic syndrome, while the increase of inflammation, i.e. dysfunction, is the
basis for atherosclerotic changes in coronary arterial disease. [3—4]

The risk factors that are the criteria for diagnosis of the metabolic syn-
drome participate with a different percentage of participation.

In our group of subjects the most frequent risk factor was the low level
of HDL cholesterol. According to Calabresi L. et. al. the inverted connection
between HDL and the development of the metabolic syndrome, i.e. coronary
arterial disease, is due to the protective role of HDL in the development of athe-
rogenesis. They explain the central role of HDL in the reverse transport of cho-
lesterol and its anti-inflammatory role [5]. A few eminent epidemiological stu-
dies grouped the low concentration of lipoproteins with a high density among
the main independent risk factors for acute coronary cases [6, 7]. The athero-
protective role of HDL cholesterol can be explained by the reverse transport of
cholesterol. [8, 9]

Although HDL is between the basic conditions of the anti-inflammatory
molecules, in the course of acute and chronic diseases there is a decline in the
concentration and changes in the content of the plasma. For instance, there is a
connection between the serum amiloid A (SAA) and the ceruloplasmine and
loss of part of apoA-I, apoA-II, paraoxonase and PAF-AH, which increase the
connection of HDL with the macrophage and directing HDL towards the spot
for tissue repair, as well as for neutralization of the effect SAA. The reactant of
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the acute phase of the secretory PLA2 group II that is synthesised in vascular
GMC, neutofilims, thrombocites in the human liver perform hydrolysis of phos-
pholipids and catabolism of apoliproteins HDL in vivo, through which it comes
to change the content of HDL molecules, as well as its decreased concentration
in the plasma. These modified HDL molecules are less potent than the native in
the protection of the oxidation of LDL, but most probably do not affect its anti-
inflammatory activities, i.e. the inhibition of the expression of the adhesion
molecules.

One of the possible relationships between inflammation of low degree
and hypertriglyceridaemia might be IL-6 and TNF-& that stimulate liposis and
the increase of concentration of circulating SMK. But it should not be forgotten
that hypertriglyceridaemia is part of the complex metabolic diseases which are
connected with insulin resistance, abdominal obesity and low values of HDL-H.
There is more and more evidence that low HDL is connected to the develop-
ment of the dysfunction of endothels, thanks to its anti-inflammatory, anti-oxi-
dative, anti-thromboic, anti-coagulative and pro-fibrinolitic effects [10, 11].
People with atherogenic dyslipidemy characteristic of MS have a higher risk of
CVD compared to those with elevated LDL-H [12].

In the group of subjects with MS the second most frequent factor was
arterial hypertension. Hypertension is one of the main risk factors for the deve-
lopment of ischemic heart disease, stroke, nephroangiasclerosis, as well as arte-
riosclerosis of the peripheral blood vessels.

Adipose tissue is a metabolically active endocrine organ. 20% of all the
genes of subcutaneous adipose tissue and 30% of the genes of the visceral
adiposites code the secretory bioactive proteins (adipocines). Adiposites are an
important source of numerous pro-oxidative, pro-inflammatory, pro-coagulative
and antifibrinolitic as well as anti-inflammatory substances. There is more and
more evidence that adipokines IL-6, TNF-@ resistin can influence the initiation,
progression and destabilization of the process of atherosclerosis.

The results of the study show that the high level of TNF-& in healthy
persons is connected to insulin resistance (metabolic syndrome) and endothel
dysfunction. TNF-& locally in autocrine and paracrine adiposities may lead to
phospholization of the substrate serine of insulin receptors-1, inhibition of insu-
lin signalization and the condition of insulin resistance among obese persons.
However, TNF-a is the main activator of NF-kB. With the activation of the sfin-
gozine Kinaze, the transcription factor TNF-a is activated, which later increases
transcription of the genes for adhesion molecules ICAM-1 and VCAM-1 in the
endothel, as well as the genes for MCP-1 and M-CSF in the endothel and GMC.
In this way TNF-& initiates adhesion, migration and differentiation of mono-
cytes. In the microphages it increases the expression of the genes for inducible
(NO), sintetasis, interleucines, super-oxide dismutase, etc. which lead to the
activation of macrophages and the progression of atherosclerosis.
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The latest studies that have dealt with the study of the endocrine fun-
ctions of adiposities speak of the importance of the protein resistin in the deve-
lopment of insulin resistance and atherosclerosis. Human recombinative resistin
influences the state of dysfunction of the endothelial cells in the culture. In the
endothelial cells resistin activates NF-kB, and directly increases the expression
of the genes for endothelin-1, VCAM-1, MCP-1 and pentraxin 3 (homologue
CRP), and decreases the expression of the genes for the factor-3 connected with
the receptor for TNF (TNF receptor-associated factor-3 /TRAF3/), which repre-
sents an important inhibitor of the signal way of CD40 liganda.

Moreover, hypoadiponectinemia, together with the increase of TNF-é,
resistin, CPR and PAL-1 in the plasma from adipose tissue can be the basis for
atherosclerosis and insulin resistance, i.e. metabolic syndrome and mellitus
diabetes.

In the group with the metabolic syndrome abdominal obesity was the
least present. We can say that the application of European criteria for abdominal
obesity was more suitable in our research than the ATP III classification that
applies mostly to Americans, who have a greater value for waist circumference
than Europeans.

And that must be the reason why abdominal obesity was least present in
the group with the MS in our research.

Obesity and especially the disproportional accumulation of visceral
adipose tissue (central obesity) is a pro-inflammatory state and thus it is connec-
ted with an increased risk of cardiovascular diseases.

Visceral obesity has frequently been connected with hyperglyceridemia,
low values of HDL cholesterol, while the level of LDL cholesterols usually re-
mains in the realm of normal values, it changes a bit in quality dense LDL clots,
that are especially keen on oxidation and initiation of inflammation, then on
hypertension, disturbance of tolerance of glucose, endothelial disfunction, pro-
inflammatory and a hypercoagulative state. According to ATP III, the simulta-
neous existence (three or more) of these dysfunctions is defined as the meta-
bolic syndrome. Ram N. Jeiss and others have shown that three factors: obesity
and metabolic glucose, the level of dislipidemia and blood pressure explain c.
60% of the total variations in diagnosing the metabolic syndrome, 17% goes to
the second factor and 14% to the third factor [13].

Haffner, Taegtmeyer, Reilly and Rader are consistent in the identifyca-
tion of insulin resistance as the central pathophysiologic process behind the
metabolic syndrome [14]. They identify natural immunity and inflammation as
secondary to genetic predisposition, and then modified surroundings as pro-
bably the closest reason for the development of insulin resistance. What the
theory of the pathogenesis of this syndrome needs to explain is that in the ab-
sence of replacement in the genetic configuration, the current epidemics of the
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metabolic syndrome have been kindled by exterior factors, immunity and
inflammation.

On the basis of the results of clinical studies and experimental research
it can be said that the process of inflammation is at the basis of the process of
atherosclerosis and insulin resistance, i.e. the metabolic syndrome. The metabo-
lic syndrome can thus be considered as a pro-inflammatory and pro-thromboic
state that seems to represent a pathophysiological mechanism of elevated risk of
ischemic heart diseases and diabetes in this disease. Furthermore, the increase in
the prevalence of the metabolic syndrome and its strong connection with ische-
mic heart diseases call for an early recognition of these persons and the prompt
application of suitable non-pharmacological and/or pharmacological treatment.
From the therapeutic point of view, it is important to emphasize that regular
physical activity and the reduction of body weight lead to a simultaneous
change in the concentration of adipokines, endothel functions and prevention of
diabetes.

Conclusion

According to the results of our research the prevalence of the metabolic
syndrome in apparently healthy persons who have a sedentary life-style is
39.7%, while with the increase in the number of the components of this synd-
rome the prevalence decreases. In all the examined persons a low level of HDL-
H was the most frequent factor, and the waist circumference the least frequent
of the metabolic risk factors. The average values of all the marks of MS were
higher in the group that had the metabolic syndrome compared to the group that
did not have it, and these increased with the increase in the number of compo-
nents of MS, with the exception of HDL, which decreased. In persons with the
metabolic syndrome compared to persons without it the frequency of all the
components of the metabolic syndrome was higher, and this is statistically
important.
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Pe3zume

EIIMIEMUOJOIKA KAPAKTEPUCTUKHA HA METABOJIHUOT
CUHIPOM KAJ HANIIJIEN 3APABU JIULIA

CumonogBcka B.,' CnacoBckn M., I'eopruescka-Ucmann b.,} TpajkoBcka C.!
Joemuk A.,” [lones JI.> Jlazapesuk B.?

! Uncimuimiyi 3a 30pasciisena sawitiuitia, Cxoiije, P. Maxedonuja
? Uncitiuimiy i 3a coyujarna meduyuna, Meduyuncku gpaxyaitieid,
Croiije, P. MakeOooHuja
 Uncitiuimiyi 3a cpyesu 3aboaysarsa, Meouyuncku gaxyaiieid,
Crkoiije, P. MakeooHuja
! Hncitiuitiyiti 3a MeOUYUHCKA U excilepumeHiianiia buoxemuja,
Meouyuncku gakyaiteit, Cxoiije, P. MakeooHuja
’ Hrctuuitiyii 3a kapouosackyaapru 3aboaysarsa, Kaunuxa 3a kapouoaozuja,
Cpemcka Kamenuya, Cpbuja

AmnctpakT: MeTaGOTHUOT CHHAPOM WIIM CHHAPOM X, TIPUBIICKOJ BHH-
MaHWe Ha rojieM O6poj HCTpaskyBaud HaceKayie BO CBeTOT. ['oieMroT HHTEpEC Koj-
IITO IO MPEeAU3BUKAJl OBOj EHTUTET, CE TOJKYBA MPEKY BIMjaHUETO HA HETOBUTE
COCTaBHM KOMIIOHCHTH KOM NpEeTCTaByBaaT BOJEUYKH OOJIECTH Ha COBpeMeHaTa
UUBUIM3aLHja.

Ilenta Ha oBa UCTpaxKyBame ja OfpefyBa NpeBaleHIaTa Ha MeTaboJ-
HHOT CHHJPOM, INPOLEHTYaJHOTO Y4ecTBO Ha (paKTOPUTE HAa PU3UK KOH ja
neduHupaaT oBaa cocroj06a, HUBHaTa KOpeialucKa 3aBUCHOCT W BIIMjaHHETO Ha
Apyrute (pakTOpU Ha pU3UK (MyILIEHE, aTKOXOJ, CeMEjHa aHaMHe3a 32 KOpOHapHa
aprepucka GonecT wiu AujaGeT, (pU3MUKa aKTUBHOCT W BUJ Ha MCXpaHa) Bp3
nojaBaTa Ha MeTa0OJHHOT CHHAPOM, OATOBOPHHU 3a CO3JjaBalke Ha KOPOHApHA
aptepucka Oonect. Kaj oBume umcnmuTaHMIM ce yTBpAyBa MeTabOJECH CHHAPOM
TOKOJIKY MMaaT TpU Wiu noBeke (hakTOpU Ha pu3uK off morpebHuTe meT. [IpeBa-
JeHIaTa Ha MeTabOJTHUOT CHHAPOM BO OBaa HcHMTyBaHa nomyinanuja € 39,7%.
IIpeBaneHnaTa Ha METaOOIHUOT CHHAPOM Kaj TpynaTa co NPUCYTHU TpH (PaKTOPH
Ha pm3uK e 26,9%, co yetnpu pakTopm Ha pm3uk e 9,6% wm mer pakTopu Ha
pusHK € 3,2%. ®akTopuTe Ha pU3NK, BO TpynaTa co META0OJIEH CUHAPOM, pa3riie-
AlyBaHa KaKo €JUHEYHA, CE€ CKOPO MOMEAHAKBO 3aCTalleHU, CO MCKIY4OK Ha 00e-
MOT Ha NOJIOBHHATA. 3rOJIEeMEHUOT 00eM Ha MOJIOBHHATA y4ecTByBa co 6,6% BO
OBaa MCNHTYBaHA Ipyna.

Co mpuMeHa Ha KOpeJlallMOHa aHaln3a Ha MelyBIMjaHHeTO (MMO3UTHBHO
WM HETaTHBHO) HA pU3NYHAUTE (PaKTOPH BHATPE BO CAMHUTE TPYIHN ce YTBPAH ieKa
Mefy3aBHCHOCTa € MOMHOr'yOpoOjHa BO IpynaTa co HajMman 6poj Ha ¢pakTopu Ha
pm3uk (op 0-2), T.e. rpynara 6e3 MC.
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Hammre ucrpakyBamwa NOTBPAYBaaT fAeKa MOKOJKY HCIUTyBamaTa ce
noceongaTH! BO OfHOC Ha CUTE PU3UK (PaKTOPH, MOJIECHO ce JIOUUpaaT WHIU-
BHIYUTE KOM MOKE Jla CTpajaaT Ol KOpOHapHa apTepucKa 0oyiecT Wiu aujaGer
T 2.

Kayuynu 36opoBm: MeTaGoNeH CHHAPOM, XUIEPTEH3Hja, NTUCIANNACMHAja, XATIEeP-
rJIUKeMuja, abloMrHalIHa iebeTnHa.
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