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Abstract

Metabolic syndrome (MS) is a combination of interrelated metabolic disorders such as obesity, hyperglycemia,

hyperlipidemia, and hypertension. These disorders significantly increase the risk of developing a number of comorbid and
polymorbid diseases, including atherosclerosis, coronary heart disease( CHD), cerebrovascular disorders (CVD),
arrhythmias, heart failure, liver, kidney, bone, joint and muscle diseases, psychiatric disorders, gout, chronic kidney disease

(CKD), hemostasis disorders, neurosis and depression.
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1. Introduction

DM and IGT have a significant impact on the risk factors
for various diseases. At the same time, they themselves
are among the most common metabolic disorders that
significantly increase the risk of developing other diseases.
According to the International Diabetes Federation (IDF),
the number of people with diabetes exceeded 537 million
in 2021, and this figure may increase to 783 million by
2045 [56]. These conditions are associated with a variety of
risk factors, such as hypertension, obesity, dyslipidemia,
hyperuricemia, intestinal microflora disorders, micronutrient
deficiencies, and psychiatric disorders, including depression
and neurosis (3, 10).. These risk factors not only worsen the
course of the underlying disease, but also contribute to the
development of cardiovascular diseases, chronic kidney
failure, cancer, and other complications. Therefore, the study
of the influence of DM and IGT on these risk factors, with an
emphasis on their prevalence, pathogenesis and clinical
significance, is important for understanding the mechanisms
of formation of comorbid diseases [1,7,52].

Thus, the metabolic syndrome has a significant impact on

the development of many comorbid and polymorbid diseases.

The high prevalence of conditions such as atherosclerosis,
CHD, NMC, liver and kidney diseases highlights the need
for early detection and comprehensive treatment of MS
[2,19,53]. Special attention should be paid to the prevention
and modification of risk factors, which can significantly
reduce the burden on the health system and improve the
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quality of life of patients.

The modern concept of prevention of internal diseases
is based on risk factors. In order to correctly assess the
pathogenesis of the disease, it is necessary to have information
about its causes, about the factors that cause this disease,
about the factors that worsen the course of this disease, as
well as about comorbid conditions [5,16,50].

Based on this, we made an attempt to study the main
components of the metabolic syndrome. It should be noted
that the main components of the metabolic syndrome are
very important and serious risk factors for cardiovascular
diseases. A very important point in studying various risk
factors is to identify them [3,12,42].

Objective: To study the dynamicsin the prevalence of
CHD and some risk factors among individuals with impaired
glucose tolerance.

2. Material and Methods

A total of 2,394 people were examined. Of these, 894 were
examined in Tashkent under the population research program,
and 67 patients with metabolic syndrome underwent an
in-depth study. The survey was also conducted among the
unorganized population of the city of Bukhara. At the same
time, to study the dynamics of the prevalence and levels of
the main components of MS, 2 groups of individuals were
examined. The first group - 797 people were examined
in 2006 (materials of the population study of Bukhara
residents). After 15 years, 703 more people were examined
under the same program (with additions). Both times, the
research program provided for the identification of the main
components of MS [4,13,51].
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Research methods: the following methods were used in
the work: epidemiological, questionnaire, biochemical and
instrumental.

Epidemiological methods included generally accepted
methods for population studies: selection of a representative
sample, achievement of a sufficient population response of at
least 75%, application of standardized and unified methods,
all methods used represent the WHO list for population work
[8,12,18,55].

Biochemical methods of research: - the state of glycemia
was studied according to the results of a standard glucose
tolerance test (TSH). Along with the usual tests-fasting
glucose and 2 hours after sugar load, glycemia was also
determined after 1 hour. The glucose content was determined
in capillary blood using an automatic glucose analyzer. The
indicators were evaluated according to the WHO criteria
(WHO, 1999): IGT-fasting hyperglycemia (fasting glucose
level >5.6 mmol/l and <6.1 mmol/L, with glycemic levels
2 hours after glucose loading <7.8 mmol/l; hyperglycemia
2 hours after glucose loading (glucose level >7.8 mmol/I
and <11.1 mmol/ | at normal fasting blood glucose levels.
In order to study the sympathoadrenal phase of the glycemic
curve, in addition to the WHO criteria, cases of IGT associated
with hyperglycemia were detected 1 hour after glucose
loading (glucose level >8.88 mmol/ I). Diabetes mellitus -
fasting hyperglycemia >6.1 mmol/l and 2 hours after glucose
loading >11.1 mmol/l.

- blood lipids: the level of cholesterol (CH) and triglycerides
(TG) was determined in venous blood. > 6,1 mmol/L
Hypercholesterolemia (HC) was recorded at a cholesterol
level > 6.1 mmol/L Hypercholesterolemia, and TG >
1.7,7 mmol/L was taken for hypertriglyceridemia (IGT).

- glycosylated hemoglobin (HbAlc) was studied in
venous blood by colorimetric method. HbAlc levels
below 5.7% were considered normal, values from 5.7%
to 6.4% were assessed as IGT, and when HbAlc levels
exceeded 6.4%, diabetes mellitus was diagnosed.

Instrumental research methods:

- when assessing body weight, the criteria of the WHO
International Group on Obesity (IOTF WHO, 1997)
were used, based onthe Ketle index levels: weight(kg)
/height(m)2. Cases of a Ketle index level from 25 to
29.9 were attributed to BMI, and if the 1Q level was >30,
it was recorded as obesity. Abdominal obesity (AO)
was detected in accordance with the recommendations
of the International Diabetes Federation [1,3,27].

- The ECG was recorded at rest in 12 standard leads,
followed by evaluation according to the Minnesota
Code criteria (Rose, and Blackborn, 1968) [16,17,51].

- blood pressure (BP) was measured according to the
standard method, taking into account the average values
of two measurements, blood pressure indicators were
classified according to WHO recommendations (WHO,
1999). Due to the population-based nature of the study,
the analysis was performed in 2 groups: group 1 -
individuals with normal blood pressure: SBP < 139
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mmHg.pr.ct and / or DBP < 89 mmHg.pr.ct; Group 2 -
patients with hypertension-SBP >140 mmHg; DBP >
90 mmHg. 90 Mm.pT.CT.

3. Results and Discussions

Impaired glucose tolerance (IGT) may play a role in the
pathogenesis of coronary heart disease (CHD). To date, the
analysis has been made of cases of CHD identified both at
the start of the study and after its completion. At the same
time, the group with CHD at the end of follow-up included
both patients who already had CHD at the start and people
who developed the disease within 12 years after the initial
screening [15,27,42].

At the same time, the question of the relationship between
the development of new cases of CHD and the presence of
GTT is of interest. In this regard, the frequency of new cases
of CHD was estimated among two categories: those with
GTT detected at the start and those who developed GTT
during the next 12 years of follow-up [7,2,22,40].

Analysis of the obtained data indicates that there is a
definite relationship between the incidence of "new" cases of
coronary heart disease (CHD) and impaired glucose tolerance
(IGT). Overall, the incidence of CHD almost doubled over
the 12-year follow-up period. However, the nature of these
dynamics differed depending on changes in the glycemic
status [9,13,19,48].

In the group of individuals who maintained normal
glucose tolerance throughout the entire period, "new" cases
of CHD were recorded in 18.40% of cases. In those who
were diagnosed with HTH at the start of the study, but
who experienced normalization of carbohydrate metabolism
within 12 years, the incidence of new cases of CHD was
14.06%.

The highest rates of CHD were observed in the group
where IGT developed during follow — up-36.36% of new
cases. Among individuals with stable HTH that persisted
throughout the entire period (from the moment of detection
to the end of follow-up), "new" cases of CHD were registered
in 23.26% of cases [6,23,47].

It should also be noted that almost every fifth patient with
diabetes mellitus (DM), as well as those who had CHD at the
start and subsequently developed DM, revealed "new" cases
of CHD [2,7,33].

Further, the average blood pressure, Ketle index, and lipid
levels were studied among individuals with different glucose
tolerance who had CHD at the start of the study and among
those who developed this disease within 12 years after the
start of the study [4,17,41].

Analysis of the obtained data (tab.1) showed that the
initial mean values of blood pressure (BP) in individuals
without impaired glucose tolerance (IGT) in groups with
"new" and "old" cases of coronary heart disease (CHD) did
not differ statistically significantly [3,15,26]. At the same
time, the level of systolic blood pressure (SBP) in the group
with "new" cases of CHD was significantly higher compared
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to the group without CHD. In addition, lipid concentrations
in the group with "old" cases of CHD were statistically
significantly higher than in the group with "new" cases.
Lipid levels in individuals without CHD were significantly
lower compared to both groups - both with "new" and " old "'
cases of CHD [4,9,23,50].

At the beginning of the study, the mean BP values in the
analyzed groups did not differ statistically significantly in
individuals with IGT, although the group with "old" cases of
CHD tended to have higher values [9,23,37,54]. At the same
time, the total cholesterol and triglyceride levels in individuals
without CHD were significantly higher compared to patients
with both "new" and "old" cases of CHD [6,33,47,51]. It
should also be noted that the average BP values and Ketle
index in individuals with IGT in all study groups exceeded
the corresponding values in individuals with normal glucose
tolerance.

Based on the data presented for the group with normal
tolerance, it could be concluded that the level of such
indicators as SBP, cholesterol and Ketle index can to some
extent serve as predictors of CHD. However, for the group
with IGT, these data are not confirmed. It was suggested that
there may be some changes in the levels of risk factors in the
IGT group over time.

In this regard, in order to assess the effect of IGT on the
studied parameters over a 12-year period, we analyzed the
average values of blood pressure, Ketle index, and lipid

profile at the end of follow-up among individuals who had
IGT at the start (Table 2). According to the data obtained,
individuals with initially normal glucose tolerance BP and
total cholesterol levels were significantly higher after 12
years in the group with CHD compared to the group without
CHD [5,18,24,39]. The level of SBP in individuals with
"old" cases of CHD was significantly and statistically
significantly higher than in the corresponding group without
CHD.

It is interesting to note that the triglyceride content in
patients with CHD was lower than in those without CHD.
At the same time, the Ketle index was higher in patients
with CHD, compared with those without this pathology.
Moreover, differences in the Ketle index between groups
without CHD and with "old" CHD cases reached statistical
significance [15,9,36].

Among those who had IGT at the start of the study, the
average levels of all the studied indicators (with the
exception of triglycerides) were higher in the groups with
CHD after 12 years than in those without CHD. Moreover,
such indicators as SBP, DBP and cholesterol levels among
patients with "new" cases of CHD were higher than among
patients with "old" cases of CHD [12,37,53]. It should also
be noted that among those who had IGT at the start of the
study, the levels of almost all indicators (except cholesterol)
were higher than among those with normal tolerance at the
start of the study.

Table 1. Mean BP, Ketle index, and lipid levels at the start of the study among individuals with IGT who subsequently developed new cases of CHD

Data Mé No CHD New CHD cases Old CHD
SBP M 120.33 126.02 * 123.88 8
+6 17.23 18.54 18.76
M 75.83 76.46 76.69
DBP
+6 10.63 11.44 10.32
Index M 0.25 0.26 8 0.26 8§
cases Norm .
Ketle index +5 0.04 0.03 0.04
M 189,51 198,33 *§ 217.67 *
Cholesterol
+3 35.75 44.05 50.95
. ) M 108.19 126.44* 8 137.33 *
Triglycerides
+6 27.82 25.34 28.90
M 127.68 128.67 130.55
SBP
+3 21.48 18.34 19.38
M 79.21 78.42 79.14
DBP
+6 12.62 9.96 10.32
Index M 0.27 0.26 0.27
NTG
Ketle Index +5 0.04 0.03 0.04
M 202,80 203,63 * 200,41
Cholesterol
+3 26.13 30.82 29.26
. . M 127.47 108.13 * 102.94 *
Triglycerides
+6 29.26 27.53 36.18

Note: * - significance of differences with the group without CHD;
8- significance of differences between the groups with CHD.
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Table 2. Mean BP, Ketle index, and lipid levels at the end of the study among individuals who had IGT at the start and subsequently developed new cases

of CHD
Data Mzd No CHD New CHD cases Old CHD
M 124.95 132.82* 8 14456 *
SBP
+3 21.78 22.03 21.54
M 79,97 85,78 * 84,44 *
DBP
+3 11.05 12.47 10.66
Index M 0.25 0.26 0.27*
cases Norm
Ketle Index 5 0.04 0.03 0.04
M 198.28 22465* 8 236.64 *
Cholesterol
+3 30.16 29.48 34.52
. . M 109.35 102.99* § 92.62 *
Triglycerides
+6 28.68 31.18 41.24
M 130.64 139.75*8§ 133.18
SBP
+6 25.07 19.69 22.92
M 81,65 90,33 * 86,55 *
DBP
+3 13.14 10.82 11.16
Index M 0.26 0.27 0.27
NTG
Ketle Index +3 0.04 0.04 0.04
M 202.49 22259* 8 204.11
Cholesterol
+6 25.82 27.76 25.32
. . M 132.83 127.55 128.04
Triglycerides
+3 27.10 29.60 25.54

Note: * - significance of differences with the group without CHD;
8- significance of differences between the groups with CHD.

Table 3. Frequency of new cases of hypertension, BMI, hypercholesterolemia and hypertriglyceridemia among individuals with different IGT dynamics

(in%)
Hypertension BMI GC IGT
Normal tolerance 6,75 * 1,84 * 11,76 14,33
Stable NTG 20,00 *8§ 12,22*§ 6,45 * 6,45*8§
New cases of IGT 9.09 6.28 8 12.9 12.9
SD at the beginning and end 11,118 11,11 *8 | 18,18*8 18,18 *
At the beginning - NTG, at the end-SD 16.67 *§ 556 8 9.09 27.27*8

Note: * - significance of differences relative to the group with new cases of IGT;
8- significance of differences relative to the group with normal tolerance

The data shown in Table 2 indicate that IGT has a certain
prognostic significance in increasing the level of individual
risk factors. This is to some extent associated with an increased
risk of developing coronary heart disease [32,13,52].

Further, we studied new cases of development of individual
risk factors among individuals with different dynamics of
IGT. We analyzed the frequency of occurrence of "new"
cases of hypertension, BMI, GC and IGT among individuals
with IGT at the start, which remained until the end of the
study, normal tolerance at the start, which remained until
the end of the study, new cases of IGT and cases of DM
developed against the background of previous IGT. The
study showed (Table 3) that new cases of risk factors occurred
in all groups under consideration. However, the frequency of
"new" cases in different groups was significantly different
[10,14,35].

The frequency of new cases of hypertension in the group
with stable normal glucose tolerance was 3 times lower than
in the group with stable IGT and 1.3 times lower than in the
group with new cases of IGT. It is noteworthy that the
frequency of new cases of hypertension among patients with
DM detected at the start of the study was 1.5 times lower than
among those who developed DM against the background of
previous IGT.

The incidence of new cases of BMI among individuals
with stable normal glucose tolerance was 3.4 times lower
than in the group with new cases of IGT and 6.6 times lower
than in the group with stable IGT. The highest frequency of
new cases of BMI was observed in the group of patients with
DM detected at the start of the study [13,20,41,43].

GC was also most common among individuals with DM
detected at the start of the study, and in the groups with stable
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IGT and stable normal glucose tolerance, the frequency of
new HC cases did not have statistically significant differences.
The frequency of new cases of IGT was highest in the groups
with DM detected at the start of the study and among patients
with DM who developed this disease within 12 years against
the background of previous IGT.

4. Conclusions

Thus, impaired glucose tolerance impacts the main
components of metabolic syndrome differently. The association
between IGT and elevated blood pressure, particularly
diastolic, increases the risk of coronary heart disease in
individuals with IGT. The association of cholesterol and
triglyceride levels with IGT among individuals with "new"
and "old" cases of CHD, as well as among individuals
without CHD, is quite complex and unstable [32,47,53,51].

The formation of new cases of risk factors is closely
associated with the presence of IGT, as well as with its
transition to manifest diabetes mellitus (DM). This is
especially pronounced among patients with newly diagnosed
IGT and stable IGT.
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