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ü Resume,
The significance of insulin resistance syndrome in the formation of platelet pathology of hemostasis was studied.

The object of the study was 110 patients with metabolic syndrome. As comparison groups, 2 groups were identified (one
- individuals without insulin resistance syndrome, the second group - patients with type 2 diabetes). The introduction
into the diagnostic methods of hemostasis in the case of insulin resistance syndrome reduces the risk of the formation
of cardiovascular diseases and the associated increased mortality of the population. The functional activity of platelets
in violation of the sympathoadrenal and vaginal phases of the glycemic curve was studied.
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ÑÎÑÒÎßÍÈÅ ÒÐÎÌÁÎÖÈÒÀÐÍÎÃÎ ÇÂÅÍÀ ÃÅÌÎÑÒÀÇÀ ÏÐÈ ÑÈÍÄÐÎÌÅ
ÈÍÑÓËÈÍÎÐÅÇÈÑÒÅÍÒÍÎÑÒÈ.

Èñìàòîâà Ì.Í., Øàäæàíîâà Í.Ñ.,

Áóõàðñêîãî ãîñóäàðñòâåííîãî ìåäèöèíñêîãî èíñòèòóòà.

ü Ðåçþìå,
Èçó÷åíî çíà÷èìîñòü ñèíäðîìà èíñóëèíðåçèñòåíòíîñòè â ôîðìèðîâàíèè ïàòîëîãèè òðîìáîöèòàðíîãî

çâåíà ãåìîñòàçà. Îáúåêòîì èññëåäîâàíèÿ ÿâëÿëèñü 110 ïàöèåíòîâ ñ ìåòàáîëè÷åñêèì ñèíäðîìîì. Â êà÷åñòâå
ãðóïï ñðàâíåíèÿ áûëè îïðåäåëåíû 2 ãðóïïû (îäíà - ëèöà áåç ñèíäðîìà èíñóëèíîðåçèñòåíòíîñòè, âòîðàÿ
ãðóïïà - áîëüíûå ñàõàðíûì äèàáåòîì 2 òèïà). Âíåäðåíèå â ìåòîäû äèàãíîñòèêè ãåìîñòàçà ïðè ñèíäðîìå
èíñóëèíîðåçèñòåíòíîñòüþ ñíèçèòü ðèñê ôîðìèðîâàíèÿ ñåðäå÷íî ñîñóäèñòûõ çàáîëåâàíèé è ñâÿçàííîé ñ íèìè
ïîâûøåííîé ñìåðòíîñòè íàñåëåíèÿ. Èçó÷åíî ôóíêöèîíàëüíóþ àêòèâíîñòü òðîìáîöèòîâ ïðè íàðóøåíèè
ñèìïàòîàäðåíàëîâîé è âàãîèíñóëÿðíîé ôàç ãëèêåìè÷åñêîé êðèâîé.

Êëþ÷åâûå ñëîâà: èíñóëèíîðåçèñòåíòíîñòü, ñàõàðíûé äèàáåò, ãåìîñòàç, ãëèêåìè÷åñêàÿ êðèâàÿ, èíôàðêò
ìèîêàðäà.

ÈÍÑÓËÈÍ ÐÅÇÈÑÒÅÍÒËÈÊ ÑÈÍÄÐÎÌÈÄÀ ÃÅÌÎÑÒÀÇ ÒÐÎÌÁÎÖÈÒÀÐ
ÁÎÑ£È×ÈÍÈÍÃ ¥ÎËÀÒÈ

Èñìàòîâà Ì.Í., Øàäæàíîâà Í.Ñ.,

Áóõîðî äàâëàò òèááè¸ò èíñòèòóòè.

ü Ðåçþìå,
Ãåìîñòàç òðîìáîöèòàð ïàòîëîãèÿñè øàêëëàíòèðèøäà èíñóëèí ðåçèñòåíòëèê ñèíäðîìèíèíã àµàìèÿòè

´ðãàíèëäè. Òàä³è³îò îáúåêòè ìåòàáîëèê ñèíäðîìëè 110 áåìîð ýäè. Òà³³îñëàø ãóðóµëàðè ñèôàòèäà 2 ãóðóµ
àíè³ëàíäè (áèòòàñè èíñóëèí ðåçèñòåíòëèãè ñèíäðîìèãà ýãà á´ëìàãàí øàõñëàð, èêêèí÷è ãóðóµ 2 òèï ³àíäëè
äèàáåò áèëàí êàñàëëàíãàíëàð). Èíñóëèíãà ðåçèñòåíòëèê ñèíäðîìè µîëàòèäà ãåìîñòàçíèíã äèàãíîñòèêà
óñóëëàðèãà êèðèø þðàê-³îí òîìèð êàñàëëèêëàðè âàø ó áèëàí áî²ëè³ á´ëãàí ´ëèì ê´ðñàòêè÷èíèíã îøèø
õàâôèíè êàìàéòèðàäè. Ãëèêåìèê ýãðè ÷èçè²èíèíã ñèìïàòîàäðåíàë âà âàãîèíñóëÿð âàçàëàðèíè áóçãàí
òðîìáîöèòëàðíèíã ôóíêöèîíàë ôàîëèÿòè ´ðãàíèëäè.

Êàëèò ñ´çëàð: èíñóëèíãà ðåçèñòåíòëèê, ³àíäëè äèàáåò, ãåìîñòàç, ãëèêåìèê ýãðè ÷èçè³, ìèîêàðä
èíôàðêòè.

Introduction

n recent years, much attention has been paid to
metabolic syndrome (MS), which is based on insulin

resistance [1,5]. This syndrome includes a number of risk
factors (RF): arterial hypertension (AH), impaired glucose
tolerance (IGT),  dysli poproteinemia (DLP),  obesity,
hyperuremia and other risk factors. It should be noted that
in individual studies, the number of components included
in the MS varies [2,4]. However, hypertension, body mass
index (BMI),  hyperlipidemia and hyperinsulinemia remain
the main components of MS.

The metabolic syndrome, being a clinical example of
comorbidity, refers to clusters of risk factors for
cardiovascular countervailing [3, 6]. Insulin resistance,
arterial hypertension,  dyslipidemia,  hyperglycemia,  united

by the framework of the metabolic syndrome, lead to the
development of atherosclerotic changes in blood vessels
and are accompanied by a change in hemostasis. Among
the mechanisms involved in the processes of athero-
thrombosis, platelet hyperactivity is of the greatest
importance,  and the close relationship  between the
processes of atherogenesis and thrombosis in conditions
of hyperglycemia,  dyslipidemia,  and arterial hypertension
pathogenetically justifies long-term antiplatelet therapy
[5,7,8].

The role of MS in the development of cardiovascular
diseases and high mortality from them can be considered
proven. However, the specific mechanisms of the formation
of cardiovascular diseases in the case of insulin resistance
syndrome require much further study. One of the main
risk factors for the formation and death of a number of
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cardiovascular and endocrine diseases are disorders in
the hemostatic system. However, studies of recent decades
have shown the important role of insulin resistance
syndrome in the formation, more severe course and
increased mortality in the metabolic syndrome [2,7].

Unfortunately, to date, questions about the role of
insulin resistance in the formation of hemostatic disorders
have not been studied. Meanwhile, the development of
technologies for evaluating the hemostasis system, as well
as methods for correcting disorders in the coagulation
and anticoagulation systems of the blood, may be an
important prerequisite for reducing morbidity and
mortality [3,8].

The role of MS in relation to other internal diseases
still needs to be studied. To date, there is convincing
evidence of the important role of diabetes in the formation
of hemostatic disorders. However, in the literature there is
practically no information about the role of IGT in this
process. Meanwhile, IGT, in a certain sense, can serve as
a marker of insulin resistance (meaning impaired glucose
tolerance 2 hours after glucose loading). In some cases,
IGT can be considered as a pre-stage of diabetes mellitus.
Therefore, clarification of the role of IGT in the formation
of hemostasis disorders, as well as the development of
methods for its treatment with IGT, can play a decisive
role in the primary and secondary prevention of increased
thrombosis and, as a result, a decrease in cardiovascular
risk [4,6].

Purpose of work. To study the significance of insulin
resistance syndrome in the formation of platelet pathology
of hemostasis.

Materials and methods

The object of the study are 110 patients with metabolic
syndrome. As comparison groups, 2 groups will be
determined (one - individuals without insulin resistance
syndrome, the second group - patients with type 2
diabetes).

All 2 groups were randomized according to the main
demographic and clinical indicators.

The survey included the following methods: inter-
rogation, biochemical instrumental.

Interview Methods:
- a standard WHO questionnaire for detecting angina

pectoris (the presence of pain or other unpleasant
sensations localized behind the sternum and / or / in the
left half of the chest and left arm, appearing during physical
activity and ceasing after a decrease in intensity or cessation
of physical activity);

- a standard WHO questionnaire to identify possible
myocardial infarction (history of severe pain piercing the
front of the chest and lasting 30 minutes or more, in the
absence of cicatricial changes on the ECG).

Instrumental methods:
- The ECG was recorded on a 6-NEK electro-

cardiograph at rest in 12 generally accepted leads. Analysis
of IHD data was carried out according to the Minnesota
code according to the following criteria: a certain myocardial
infarction - the presence of cicatricial changes on the ECG
(categories 1-1.2 minnesota code MC); angina pectoris -
the presence of a pain syndrome that meets the criteria of
the WHO questionnaire, in the absence of categories 1-
1.2 MC; painless coronary heart disease - in the presence
of ischemic changes on the ECG (categories 4-1.2 and 5-
1.2 MC) in the absence of left ventricular hypertrophy,

angina pectoris and categories 1-1.2 MC; a possible history
of myocardial infarction (according to the WHO
questionnaire) - in the absence of cicatricial and ischemic
changes on the ECG, as well as angina pectoris; possible
coronary heart disease, including possible cicatricial
changes in the myocardium by ECG (categories 1-2-8 and
1-3 MC), possible myocardial ischemia (categories 4-3, 5-
3 MC), arrhythmic form (categories 6-1.2; 7 -1 and 8-3
MC), myocardial ischemia in the presence of left ventricular
hypertrophy (categories 4-1.2 and 5-1.2 in the presence of
3-1.3 MC).

Results and discussion

When assessing blood pressure (BP), the average values
of 2 measurements taken at intervals of at least 2 minutes
were taken into account. The following values were taken
for AH (in mmHg): systolic blood pressure (SBP)> 140
and / or / diastolic blood pressure (DBP) ≥ 90. According
to the current classification (WHO, 1999), the following
categories are distinguished (in mm. Hg): optimal blood
pressure (SBP - <120; DBP <80); normal blood pressure
(SBP <130; DBP <85); high normal blood pressure (SBP
130-139; DBP 85-89); 1 degree of hypertension (SAD 140-
159; DBP 90-99); Grade 2 AH (GARDEN 160-179; DBP
100-109); Grade 3 hypertension (SBP> 180; DBP> 110).
However, given the fact that in this study, hypertension
was considered only as one of the components of MS,
these categories were grouped as follows: normal blood
pressure: SBP ≤ 139; DBP ≤ 89, AG - SBP≥140; DBP ≥
90. However, hypertension was recorded regardless of blood
pressure if the patient took antihypertensive drugs within
2 weeks prior to the examination.

- overweight, according to the recommendations of
the International Group on Obesity (1997), is fixed at the
Ketle index (KI) calculated by the formula: weight (kg) /
height (m)2, ≥ 25, and KI levels ≥30 are taken as obesity.
However, in population studies for BMI it is recom-
mended to take KI values> 29 (Rose G.A., Blackburn H.,
1968). Therefore, in this work, KI ≥ 30 indicators were
taken as the BMI criteria, since this KI level differs little
from the BMI criteria recommended for population studies
and, at the same time, meets the obesity criteria
recommended by the International Obesity Group.

Biochemical studies:
-  the lipid content in venous blood was determined

during initial screening on an AA-2 autoanalyzer from
Technicon, and upon repeated examination on an Hospitex
analyzer. We studied the levels of cholesterol (cholesterol),
triglycerides (TG)  and β-lipoproteins (β-LP). The values
of cholesterol> 260 mg% were taken for hyper-
cholesterolemia (HC), the level of TG> 180 mg% for
hypertriglyceridemia (GTG), and the level of β-LIP> 55
opt.ed for  hyperbetali poproteinemia (HβLP). (upon
repeated examination, the concentration of β-LP was
determined by the calculation method). For a comparative
study of the criteria for  assessing lipid parameters,  the
work also used the criteria of the European Society of
Cardiology, the European Society of Atherosclerosis, the
European Society of Hypertension and the criteria of the
US National Cholesterol Education Program.

- the state of glucose tolerance was evaluated on the
basis of indicators of the standard glucose tolerance test
(SGTT) with the determination of fasting glycemia, as
well as 1 and 2 hours after taking the subject 75 g. glucose.
Evaluation of the data was carried out according to the
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following criteria (in mg%): normal glucose tolerance: with
fasting glycemia <100, 1 hour after glucose loading <160
and 2 hours <100; impaired glucose tolerance: fasting
glycemia <100; 1 hour after glucose loading> 160 and / or
2 hours> 100; diabetes mellitus: fasting glycemia> 100, 1
hour after glucose loading> 180, 2 hours> 130. At the same
time, the modern WHO recommendations (WHO, 1996)
were used in the work, according to which cases of
glycemia after 2 hours are accepted after glucose loading
≥140 mg% with normal fasting glycemia (<100 mg%).

Conclusions

The introduction into the diagnostic methods of
hemostasis in the case of insulin resistance syndrome
reduces the risk of the formation of cardiovascular diseases
and the associated increased mortality of the population.
The functional activity of platelets in violation of the
sympathoadrenal and vaginal phases of the glycemic curve
was studied. New methods for the prevention and treatment
of platelet hemostasis disorders have been developed which
allow achieving economic efficiency by reducing hospital
stays, as well as medical efficiency due to minimal
morbidity, disability and mortality.
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