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Resume 

One hundred thirty-three patients with components of metabolic syndrome aged from 40 to 60 years 

were examined. To identify MS and its main components, the diagnostic criteria of MS recommended 

by the International Diabetes Federation (IDF,2005). Taking into account that the study provided for a 

comparative assessment of the relationship of disorders of the sympathadrenal and vagoinsular phases 

of the glycemic curve with asymptomatic hyperuricemia, the level of glycemia was also determined 1 

hour after glucose loading (> 8.8 mmol/l). Uric acid (MC) was determined in serum. Blood uric acid 

levels >7 mg/DL were interpreted as hyperuricemia. Diagnosis of coronary heart disease was carried 

out based on a survey, ECG, and the results of previous examinations. The ECG was recorded at rest 

in 12 standard leads and analyzed according to the Minnesota code criteria.  

The Association of uric acid with bodyweight and glycemic indices was established. To a greater 

extent, asymptomatic hyperuricemia is associated with glycemic levels 2 hours after glucose loading. It 

is assumed that the relationship of uric acid level with body weight may be due to the criteria for 

detection of both overweight and obesity, and the criteria of hyperuricemia. The risk group for 

asymptomatic hyperuricemia and CHD should include persons who are not informed about the

presence or absence of CHD. 

Keywords: metabolic syndrome, impaired glucose tolerance, obesity, diabetes. 
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Резюме 

Обследовано 133 пациента с компонентами метаболического синдрома в возрасте от 40

до 60 лет. Для выявления МС и его основных компонентов в работе использованы 

диагностические критерии МС, рекомендованные Международной федерацией диабета (IDF, 

2005). Учитывая то, что в исследовании предусматривалось проведение сравнительной 

оценки связи нарушений симпатоадреналовой и вагоинсулярной фаз гликемической кривой с 

бессимптомной гиперурикемией, определяли также уровень гликемии через 1 час после 

нагрузки глюкозой (> 8,8 ммоль/л). Мочевая кислота (МК) определялась в сыворотке крови. 

Уровни мочевой кислоты в крови > 7 mg/DL интерпретировались, как гиперурикемия. 

Диагностика ИБС проводилась на основании опроса, ЭКГ и результатов предыдущих 

обследований. ЭКГ регистрировали в покое в 12 общепринятых отведениях и анализировали 

по критериям Миннесотского кода.  

Установлена связь мочевой кислоты с массой тела и показателями гликемии. В большей 

степени с бессимптомной гиперурикемией связаны уровни гликемии через 2 часа после 155
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нагрузки глюкозой. Сделано предположение о том, что связь уровня мочевой кислоты с 

массой тела может быть обусловлена критериями выявления, как избыточной массы тела и 

ожирения, так и критериями гиперурикемии. К группе риска в отношении бессимптомной 

гиперурикемии и ИБС следует относить лиц, которые не информированы о наличии или 

отсутствии у них ИБС. 

Ключевые слова: метаболический синдром, нарушение толерантности к глюкозе, 

ожирение, диабет, ишемическая болезнь сердца. 
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Резюме 

Метаболик синдромнинг (МС) таркибий қисмлари бўлган 40-60 ёши орасидаги 133 нафар 

бемор тиббий кўрикдан ўтказилди. МС ва унинг асосий компонентларини аниқлаш учун 

Халқаро диабет Федерацияси (IDF,2005) томонидан тавсия этилган МСнинг диагностик 

мезонларидан фойдаланилди. Тадқиқотда гликемик эгри чизиқнинг симпатоадренал ва 

вагоинсуляр фазалари бузилишларининг асимптоматик гиперурикемия билан муносабатини 

қиёсий баҳолаш назарда тутилганлигини ҳисобга олиб, гликемия даражаси глюкоза 

юкланишидан 1 соат кейин (> 8.8 ммол/л) ҳам аниқланди. Сийдик кислотаси зардобда 

аниқланди ва уни сатҳи 7 мг/дл дан ошган ҳолда - гиперурикемия деб талқин қилинди. 

Коронар юрак касаллиги диагностикаси сўров, ЭКГ ва олдинги текширувлар натижалари 

асосида амалга оширилди. ЭКГ 12 стандарт нуқталарида дам олиш пайтида қайд этилди ва 

Minnesota коди мезонларига мувофиқ таҳлил қилинди.  

Сийдик кислотасининг тана оғирлиги ва глисемик индекслар билан бирлашмаси ташкил 

этилди. Асимптоматик гиперурикемия глюкоза юкланишидан 2 соат кейин глисемик 

даражалар билан боғлиқ. Сийдик кислотаси даражасининг тана оғирлиги билан муносабати 

ҳам оғир, ҳам семизликни аниқлаш мезонлари ва гиперурикемия мезонларига боғлиқ бўлиши 

мумкин деб тахмин қилинади. Асимптоматик гиперурикемия ва ЧД учун хавф гуруҳига ЧД 

мавжудлиги ёки йўқлиги ҳақида маълумотга эга бўлмаган шахслар кириши керак. 

Калит сўзлар: метаболик синдром, глюкозага толерантликни бузилиши, семизлик, диабет, 

юрак ишемия касаллиги 

NTRODUCTION 

The relevance of the work. In most countries 

of the world, gout is both a medical and social 

problem. This is explained by the wide 

prevalence of this disease, the progressive nature 

of the course, and the high frequency of 

complications [1, 2, 3]. There is an increase in 

the prevalence of the disease, both in countries 

with high economic standards of living [4,5] and 

in developing countries [6,7].  

Clinical manifestations of gout are not 

limited to the defeat of the musculoskeletal 

system and kidneys. Microtophus deposits  

accumulate in many tissues of the body, which 

leads to a pathology of various organs and 

systems [8]. Gout is often combined with 

hypertension, obesity, and overweight, type 2 

diabetes, which is characterized by a high 

cardiovascular risk. 

Currently, much attention is paid to 

metabolic syndrome (MS). The important role of 

MS in the formation of cardiovascular diseases 

(CVD) and high mortality from THEM have 

been established. There is a close causal 

relationship between MS components [9] as the 156
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number of MS components appears and 

increases; both the prevalence of coronary heart 

disease (CHD) and the associated mortality 

increase [10]. At the same time, the importance 

of individual components of MS in the 

development of CHD and mortality from this 

disease may differ depending on ethnic, socio-

demographic, and other factors. In this regard, 

much attention is paid to the prevention of 

metabolic disorders in the treatment of various 

diseases, including hyperuricemia [11,12]. 

In long-term population studies, it was shown 

that among the unorganized population, there is 

an increase in the frequency of occurrence of the 

main components of MS [13]. It is established 

that the levels of MS components may have 

been affected by the breach vagoinsular phases 

glycemic curve. At the same time, a violation of 

the sympathoadrenal phase of the glycemic 

curve can also affect the levels of the main 

components of the metabolic syndrome [13]. 

Not only the presence but also certain 

combinations of different components of MS 

increases the risk of both total mortality and 

mortality from cardiovascular diseases [14]. 

Currently, much attention is paid to 

hyperuricemia. Along with manifesting 

hyperuricemia in the form of gout, the 

importance is attached to asymptomatic 

hyperuricemia.  

Material and methods 

One hundred thirty-three patients with 

components of metabolic syndrome aged from 

40 to 60 years were examined. To detection MS, 

the diagnostic criteria of MS recommended by 

the International Diabetes Federation (IDF) in 

2005 were used. In accordance with these 

recommendations, MS was detected in the 

presence of its components such as HTG, AH, 

hyperlipidemia, BMI, or obesity, as well as 

abdominal obesity. Excess body weight was 

detected at indicators of the Quetelet index 

calculated by the formula: weight (kg)/height 

(m)
2
, ≥ 25, and IR levels ≥30 were taken for 

obesity. Abdominal obesity was detected with a 

waist circumference of > 94 cm in men and > 80 

cm in women.  

The state of glucose tolerance was assessed 

on the basis of the authors of the standard 

glucose tolerance test with the determination of 

fasting glycemia, as well as 1 and 2 hours after 

administration of 75 gram glucose. The 

following categories of hyperglycemia were 

identified: fasting hyperglycemia or lean 

hyperglycemia (fasting glucose >5.6 mmol/l and 

<6.1 mmol/l at glycemic levels 2 hours after 

glucose loading <7.8 mmol/l); post-loading 

hyperglycemia or hyperglycemia 2 hours after 

glucose loading (glucose level 2 hours after 

glucose loading >7.8 mmol/l and <11.1 mmol/l 

with normal fasting glycemia). Given the fact 

that the study provided a comparative 

assessment of communication disorders 

sympathoadrenal and vagoinsular phases of the 

glycemic curve with asymptomatic 

hyperuricemia, defined as the level of blood 

glucose 1 hour after load glucose, which reflects 

the state of the sympathoadrenal period 

glycemic curve (glucose 1 hour after load 

glucose > 8.8 mmol/l with normal levels of 

fasting and 2 hours after glucose load). Uric acid 

(UA) was determined in serum. Blood uric acid 

levels > mg/DL were interpreted as 

hyperuricemia. 

Diagnosis of coronary heart disease was 

carried out on the basis of a survey, ECG, and 

the results of previous examinations. ECG was 

recorded at rest in 12 conventional leads. ECG 

analysis was performed according to the criteria 

of the Minnesota code (1982 revision) according 

to the following criteria: a myocardial infarction 

in the presence of ECG scar  changes of 

myocardium (category 1-1,2 MC); angina – 

when the presence of pain (in the absence of 

category 1-1,2 MC); painless IBS – in the 

presence of ECG ischemic changes (categories 

4-1,5-1 and 2,2 MC) and in the absence of left 

ventricular hypertrophy, angina, and categories 

1-1,2 MC; possible myocardial infarction in 

anamnesis (according to the questionnaire who) 

- in the absence of scar and ischemic ECG 

changes, and angina; possible coronary artery 

disease, including possible scar of the 

myocardium by ECG (categories 1-3 1-2-8 and

MC), for possible myocardial ischemia 

(category 4-3, 5-3 MC), arrhythmic form 

(category 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 

According to the literature, patients with type 

2 diabetes often have gout. However, 

asymptomatic hyperuricemia often precedes the 157
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appearance of gout. On the other hand, impaired 

glucose tolerance is seen as a hidden stage of 

diabetes. Therefore, of particular interest is the 

study of the relationship between the level of 

uric acid and glycemia in patients with 

prediabetes.  

Average glucose levels in patients with 

asymptomatic hyperuricemia were analyzed to 

investigate the relationship between blood 

glucose and uric acid. For this, the average 

glucose levels at three points of the glycemic 

curve were considered (Fig.1). According to the 

data obtained, average fasting glucose values, as 

well as glucose levels at 1 and 2 hours after 

glucose loading, were higher among patients 

with asymptomatic hyperuricemia than among 

those with normal uric acid levels. These 

differences were some what more related to 

glycemia 2 hours after glucose loading. 

Figure 1. Mean glycemic level (mmol/L) in patients with asymptomatic 

hyperuricemia (HU). 

Obesity, overweight, and abdominal obesity 

are the main components of metabolic 

syndrome. However, the Genesis of these 

variants of body weight disorders is ambiguous.  

Therefore, the average body mass index and 

waist circumference in patients with 

asymptomatic hyperuricemia were further 

studied (Fig.2).  

Figure 2. Average body mass index and waist circumference in patients with 

asymptomatic hyperuricemia (HU). 

158
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As it turned out, body mass index levels 

among those with asymptomatic hyperuricemia 

were slightly lower. And indicators of waist 

circumference are slightly higher than among 

persons with normal indicators of uric acid. At 

the same time, it should be noted that the 

revealed differences in the studied indicators in 

the compared groups had no significant 

differences.  

The obtained data do not correspond to the 

generally accepted ideas about the connection of 

hyperuricemia with increased body weight and 

obesity. In this regard, for a more detailed 

consideration of the relationship of overweight, 

average uric acid values among patients with 

different weight characteristics were analyzed

(Fig.3). According to the data obtained, the 

highest levels of uric acid occurred in patients 

with obesity, identified by body mass index 

(6.09 mg/DL). At the same level were the 

average uric acid in patients with abdominal 

obesity. The lowest values of average uric acid 

levels were observed in the group of individuals 

with normal waist circumference (5.19 mg/DL).

The revealed differences between these 

indicators were statistically significant (p<0.05). 

Figure 3. Average uric acid levels (mg/DL) among patients with 

different weight characteristics 

Analyzing the data presented in figures 2 and 

3, it can be assumed that the relationship of uric 

acid level with body weight may be due to the 

criteria for detection of both overweight and 

obesity, and the criteria of hyperuricemia. 

One of the goals of research in the field of 

metabolic syndrome is to study the role of its 

individual components as a risk factor for 

coronary heart disease. In our study, uric acid 

levels were studied among patients who differ in 

their awareness of the presence of coronary heart 

disease (Fig.4). The first group included patients 

who had suffered a myocardial infarction in the 

past. The second group consisted of patients 

who are on dispensary accounting for coronary 

heart disease. The third group included people 

who do not know whether they have coronary 

heart disease. According to the data obtained, 

the highest levels of uric acid occurred in 

patients with coronary heart disease, and the 

lowest-among patients with previous myocardial 

infarction (the differences were statistically 

significant, p>0.05). 
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Figure 4. The average levels of uric acid among patients with CHD 

coronary artery disease 

It should be noted that in individuals who 

were unable to answer the question about the 

presence of CHD, average levels of uric acid 

were higher than the reference values. This 

situation can be explained by the fact that in this 

group of patients, almost no measures are taken 

to prevent cardiovascular diseases. The fact that 

people who have had a previous myocardial 

infarction have lower uric acid levels than those 

who have had a coronary heart attack but have 

not had a myocardial infarction may indicate 

more effective secondary prevention among this 

category of patients. 

From the above data, it follows that in the 

group of individuals who did not consult a 

doctor about CHD has an increased risk 

associated with hyperuricemia. In this regard, 

changes in ECG characteristics of coronary heart 

disease were studied (Fig.5). It turned out that in 

persons who do not have information about the 

presence or absence of coronary heart disease in 

37.74% of cases, there are changes in the ECG 

in the form of pathological “Q” wave, “St” 

segment reduction, and negative “T” wave. 

Another 41.51% revealed they left ventricular 

hypertrophy. In this group, only one in five 

patients showed no changes in the ECG. The 

data obtained once again indicate the feasibility 

of early active detection of coronary heart 

disease and its risk factors, in particular, 

hyperuricemia in the population. 

Figure 5. Changes on ECG among persons who have not previously 

been diagnosed with coronary heart disease 160
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Summary 

Uric acid levels in the blood are, to some 

extent, related to body weight and glycemic 

indices. To a greater extent, asymptomatic 

hyperuricemia is associated with glycemic levels 

2 hours after glucose loading (vagoinsular phase 

of the glycemic curve). From the data obtained, 

it can be assumed that the relationship of uric 

acid level with body weight may be due to the 

criteria for detection of both overweight and 

obesity, and the criteria of hyperuricemia. The 

risk group for asymptomatic hyperuricemia and 

CHD should include a group of people who are 

not informed about the presence or absence of 

CHD. 
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