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Abstract
Purpose of the study: To study the development characteristics of metabolic syndrome and risk factors in civil servants of Astana city.

Methods. The study was conducted in Astana with two groups of study, main group and control group. These groups were consist of 475
people working in civil service and people working in other fields of service aged 18 to 63.

Results. To conduct the study we selected people with metabolic syndrome in accordance with the criteria of the International Diabetes
Federation (IDF 2009), we also reviewed the case with prevalence of metabolic syndrome in people of studied groups. In the main group, the
incidence of metabolic syndrome was 10.6% lower than in the control group and it was found that the majority of them were 53.5% men. The
differences between metabolic syndrome components compared to the control group, in men: triglycerides, blood glucose level, high arterial
blood pressure (p<0.05), and in women: triglycerides, high-density lipoproteins, high arterial blood pressure (p<0.05). It was noticed, that the
combination of the metabolic syndrome components in both groups occurs mainly in the form of waist + glucose + triglyceride circumference. In
addition, high arterial blood pressure, triglyceride and smoking were identified as the leading risk factors of this pathological condition among
the respondents.

Conclusions. There is a characteristic tendency of spreading the metabolic syndrome, the course of components and the accompanying
situation among civil servants. It is based on risk factors that influenced. In this way, the given study results can be used as a basis for the
formation of preventive measures of metabolic syndrome among civil servants.
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Introduction

Metabolic syndrome (MetS) is one of the most
common pathological conditions today. Currently, more
than a bilion people in the world suffer from MetS. In
developed countries, the prevalence of MetS among
young people, according to scientific sources, among this
group in the USA among people aged 20 to 39, increased
to 48.6% [1], in European countries to 24.3% [2], in the
Russian Federation to 26.7% [3] and in the Republic of
Kazakhstan was 17.9% for women and 15.3% for men [4].

The reasons for the development of metabolic
syndrome are excessive consumption of saturated fats,
reduced physical activity, uncontrolled frequent use
of drugs, increasing stress situations and so on [5]. These
factors are common among civil servants, so they are
classified as high risk groups due to MetS [§].

According to the Bureau of National Statistics of the
Republic of Kazakhstan, in three years, starting in 2016, the
number of civil servants in the country increased from 472.8
thousand fo 500.5 thousand [7]. According to research
conducted in Kazakhstan, the incidence of MetS among
people in the category of public servants is very high, for
example, in the age group 35-70 it was on average 40.3%
[8].

Materials and methods

The research work was carried out in Medical
Center Hospital of President’s Affairs Administration of the
Republic of Kazakhstan in Astana as a part of the project
«National Program for the Implementation of Personalized
and Preventive Medicine in the Republic of Kazakhstan for
2021-2023».

People aged 18 to 63 working in Astana took part
in the study. All respondents were divided into 2 groups
depending on the specifics of their activities. There were
475 people in each group. The main group included civil
servants, and the control group included people working
in other fields. The metabolic syndrome symptoms were
determined by the following indicators: height, weight,
body mass index (BMI), waist circumference (WC),
triglycerides (TG) in the blood, high-density lipoproteins
(HDL), arterial blood pressure (ABP), blood glucose level
(BGL).

According to the purpose of the research, people
who met five criteria of International Diabetes Federation
(2009) suffer from metabolic syndrome. According fo the
IDF 2009 criteria, the metabolic syndrome is diagnosed,
when two of the four factors listed below go together with
abdominal obesity (WC >94 cm in men and WC >80 cm in
women) [10]:

1. Triglycerides level 150 mg/dL (1.7 mmol/L) or
specific freatment for this disorder;

The risk of metabolic syndrome is very high, for
example, compared to people without MetS, the risk
of developing coronary heart disease in people with
MetS increases 2-3 times, the risk of developing diabetes
increases 3.5-5 times and the cause of death increases 1,2-
1,6 times [9].

According to 2019, 98 726 civil servants were
registered in Kazakhstan and Astana held the leading
position in the Republic with 14,441 people [7].

One of the mostimportantissues today is to study the
characters of the clinical aspects of metabolic syndrome,
pathogenesis and complex developing diseases and the
identification of risk factors that affect them. Therefore, the
topic of this paper is relevant scientific direction.

In thisregard, the purpose of ourresearch is fo study
the characteristics and risk factors of metabolic syndrome
development in civil servants working in Astana.

2. Low HDL: <40 mg/dL (1.03 mmol/L) in men and
<39 mg/dL (1.29 mmol/L) in women;

3. Systolic arterial pressure 2130 mm Hg and diastolic
pressure 285 mm Hg or special freatment for hyperpiesis;

4. Plasma glucose levels >101 mg/dL (5.6 mmol/L).

The criteria proposed by IDF 2009 were used
to assess the results. All indicators were statistically
processed using IBM SPSS Statistics 20 and Excel 2019. The
numerical values were compared using parametric and
non-parametric methods. Parametric methods included
Student’s T-test. The Mann-Whitney U-test was used in
comparative groups using nonparametric methods. The
force between therisk factor and the result was determined
using the o-criterion. To reject the null hypothesis, the
boundary level of statistical significance was p<0.05.

At the early stages of the study, we identified
patients with metabolic syndrome among the respondents
of both groups. The metabolic syndrome prevalence
among study group is presented in Table 1.

Table 1 - Prevalence of metabolic syndrome among study groups

Research groups nJr?‘TSér xr?éc:gnaléc Men Women Middle age
Main 475 226 47.5% 121 53.5% 105 46.5% 47+1.09
Confrol 475 276 58.1% 158 57.2% 118 42.8% 51.6x0.79

Results

According to the prevalence of metabolic
syndrome among the study groups, we found that the
number of MetS patients among civil servants was 10,6%
lower than in the control group and in both groups, the
majority was found in men.

Components for abdominal obesity, high levels
of friglycerides, high arterial blood pressure, high blood
glucose level and low levels of high-density lipoproteins
were faken info account in determining the frequency of
component prevalence among people with MetS. During

the analysis of the components indicators of civil servants,
there was a significate differences in ftriglycerides, |HDL,
tarterial blood pressure for men (p<0.05) compared to
the control group and ftriglycerides, |HDL, tarterial blood
pressure for women (p<0.05) were confirmed (Table 2).
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Table 2 - Indicators of the components of metabolic syndrome among the government employees

Indicators Total Abs. Men Abs. Women
of MetS n=226 number n=121 P number n=105 P
MetS 226 121 105
Abdominal obesity 226 121 103.9+1.34 0.273 105 100.3+2.29 0.931
1Triglyceride 170 101 2.64+0.32 0.019* 69 2.17+0.34 0.005*
|High-density
fipoproteins 149 65 1.05+0.05 1 84 1.17£0.04 0.0005*
1Glucose 178 100 7.07+0.49 0.011* 78 7.520.65 0.121
TArTericﬂ blood 131.49+3.26 « 128.3+3.43 «
pressure 100 54 86.12+2.43 0.043 4 84.9+2.56 0.018
*p<0.05 statistical differences between the main and control groups

Identification of metabolic syndrome components
in the main group showed interest in further study of
the combination characteristics. Combined metabolic
syndrome groups were more common among men in both
groups as WC+BGL+TG was 66.1% (in the main group), 62.6%

Main group

(in the control group). According to the main group, the
combination of WC+HDL+BGL was 10.74%, the lowest value
of WC+BGL+ABP was 5.78%. It was vice versa in the control
group, the combination of WC+BGL+ABP was 17%, and the
minimum value of WC+HDL+BGL was 3.16% (Figure 1).

Control group

= {WC+|HDL+TG
= 1WC+1ABP+TG
= {WC+BGL+ TG

= {WC+1BGL+1ABP
= {WC+|HDL+1BGL

= {WC+|HDL+ TG
= TWC+TABP+1TG
= {WC+BGLHTG

= {WC+1BGL+1ABP
= {WC+|HDL+1BGL

Figure 1 - Features of the combination of components of metabolic syndrome among men

Among women, the combination of MetS in both
groups showed 46.66%, the combination of the components
of TWC+|HDL+1ABP was 49.15%. In the main group, the
combination of the components of tWC+|HDL+TG was
distinguished by the control group, which was 13.33%, the

| Main group

»

= 'WC+|HDL+1ABP
« 'WC+1BGL+1ABP
= {WC+|HDL+1BGL

= {WC+|HDL+1TG
= {WC+1ABP+1TG
= {WC+BGL+TG

= {WC+|HDL+{ABP
= {WC+1BGL+1ABP
= {WC+|HDL+{BGL

minimum of tWC+|HDL+1ABP and tWC+1ABP+1TG was
5.71%. Among women in the control group, on the contrary,
the combination of tWC+|HDL+1ABP was 18.64%, the
minimum tWC+1ABP+1TG was 2.5% and tWC+1BGL+1ABP
components were 1.69% (Figure 2).

Control group

= TWC+|HDL+1TG
= TWC+1ABP+1TG
« {WC+BGL+TG

Figure 2 - Features of the combination of components of metabolic syndrome among women

Detecting the metabolic syndrome characteristics
in civil servants has greatly stimulated interest fo examine
this pathology prevention. Therefore, we conducted the
analysis work on factors affecting the components of
MetS. Using the relativity table, the connectivity x2 were
calculated and according to the ¢-criterion of 10 main
factors influencing the four components of metabolic
syndrome (Table 3).According to the ¢-criterion, among
the factors influencing MetS components, there is a high
correlation: BPL, TG, and smoking; BGL and stress (x2=76240;
p<0,001), seeking medical care for chronic diseases
(x2=17.718; p<0.001); TG and salt levels were specified
(x2=12.099; p<0.001).

Among the MetS components, moderate confact
was detected for the following components: arterial blood
pressure and alcohol consumption (x2=8.239; p<0.001); HDL
level and smoking; TG level and nutritional status, seeking
medical care for chronic disease.
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Table 3 - The ratio of factors influencing the MS components according to ¢-criterion

. : Arterial blood ] - .
Ne Factors Triglycerides pressure High-density lipoproteins Blood glucose
1 Alcohol 0.138 0.270 Men: 0.038 no connection 0.054
consumption weak moderate Women: 0.035 no connection no connection
) Smokin 0.463 0.700 Men: 0288 moderate 0.041
9 relatively strong strong Women: 0.262 moderate no connection
0.067 Men: 0.017 no connection 0.47
3 Stress 0.092 Iativel
. no relatively
no connection connection Women: 0.500 relatively strong strong
Men: 0.145 k
. Physical 0.093 0.100 en wea 0.036
activity no connection weak Woren: no connection 0.116 weak no connection
Men: 0.02 i
S Nutritional 0074 0.126 en: 0.025 no connection 0073
status moderate weak Women: 0.030 no connection no connection
Amount of 0.438 0.085 Men: 0.116 weak 0211
6 .
salt relatively strong weak Women: 0,116 weak moderate
Seeking Men: 0.016 weak
the help of 0.362 0.134 0.404
7 a doctor for derat K relatively
a chronic moaerate wea Women: 0.186 no connection strong
disease
.02 Men: 0.064 ti
Working 0.003 0.025 en: 0.064 no connection 0.058
8 i . weak .
conditions no connection Woren: 0.032 no connection no connection
0.224 0.182 Men: 0.054 no connection
9 exp\é\/r%rlice moderate weak 0.009 H
Women: 0.020 no connection no connection
o Housing 0.134 0.048 Men: 0.083 no connection 0.066
i no :
condifions weak connection Women: 0.029 no connection no connection
Discussion

During the study, the purpose of which was to
identify the development characteristics of metabolic
syndrome and risk factors among people working in civil
service in Astana, we chose the prevalence of MS between
the two groups in accordance with the IDF criterion 2009.
As a result, the prevalence of metabolic syndrome among
civil servants was low in comparison to the control group
and the majority in the main group were men. While the
levels of triglycerides, glucose and high blood pressure
were the same in men of the main group, they differed
in the other groups. The taken results of the study can be
due to the quality of work of civil servants, high educational
level, and quality of medical care, socio-economic stafus
and healthy lifestyle etc. We know that people with higher
educational level take care of their health better than
those whose level of education is lower. According to the
study that had been conducted in USA from 1995 and 2015,
people with higher educational level are healthier and live
the life longer for 3,5%, than people who are the same aged
but with lower level of education [11]. As a consequence
people with lower level of education are more susceptible
to prevalence of metabolic syndrome as well as coronary
vascular diseases[ 12] and cerebrovascular accident [13].
Among highly educated people, the attitude to their health
is characterized by their lifestyle. The study showed that life
expectancy without diabetes, cardiovascular disease and
cancer among healthy women aged 50 was 34.4 years,
while for women who did not live healthy life was only 23.7
years [14]. In our research group, 100% of civil servants have
higher education and those who have received additional
education.

People's life expectancy also depends on their
access to health care. A study conducted in China showed
that the life expectancy of the population in urban areas
is different compared to rural areas [15]. It was found that
the frequency of seeking appropriate medical care among
civil servants is higher. Respondents from this group are
under regular medical check-up in leading hospitals with
high-quality medical care in Astana, and all medical care
(including sanatorium-and-health-resort) is provided in a
fimely manner and free of charge. The persons who are
classified as civil servants in Astana, which we reviewed, are
at the highest level of social status, as the majority of this
population are in administrative and managerial positions.

In this regard, it was shown that combination of
MS components in civil servants is often characterized by
the increasing blood sugar level, triglycerides and waist
circumference. According fo studies conducted in the
United States among patients with chronic kidney disease,
among the possible combinations of the three components
of metabolic syndrome, the most common combination is
in the form of abdominal obesity, elevated triglycerides
and glucose in the fasted state [16] and this coincided with
previous studies.

The differences specified in this research group
are that this group has a high incidence of cardiovascular
diseases, including diabetes, and the results from other
countries are the same. For example, a study conducted
in the USA from 1983 to 2016 showed that people aged
25 to 80 with low professional status had a higher risk of
cardiovascular diseases [17].
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In addition, in our study, smoking, stress, excessive lower rank owners, alcohol consumption, nutritional status
salt intake were identified as the leading risk factors for  are identified and serve as the basis for implementation of
metabolic syndrome among civil servants who are more  preventive measures.
educated and have leading positions, while those who are

Conclusion

There is a characteristic tendency of spreading the  contributed to the study conceptfion and design.
metabolic syndrome, the course of components and the  Material  preparation, data collection and  analysis
accompanying situation among civil servants. It is based  were performed by Ulpan Kuandyk, Saule Tardzhibayeva.
on risk factors that influenced. In this way, the given study The first draft of the manuscript was written by Ulpan
results can be used as a basis for the formation of preventive  Kuandyk and all  authors commented on previous
measures of metabolic syndrome among civil servants. versions of the manuscript. All authors read and

Conflict of interest. The authors declare the absence ~ dPproved  the  final  manuscript.  Conceptualization:

of obvious and potential conflicts of interest related to the ~ Yerkezhan Tolegenova, Dastan Shakanov; Methodology:
content of this article. Saule Tardzhibayeva; Writing - original draft preparation:

| K k, leT hi ; Writing - revi
Financing. This research work was carried out as Ulpan Kuandyk, Saule Tardzhibayeva; Wrifing - review and

part of the thesis on the topic “Risk factors and bases of editing: Yerkezhan Tolegenova, Dastan Shokon'ov.
prevention of metabolic syndrome in civil servants in Acknowledgement. The authors would like to thank
Astana” which was submitted for academic degree Master ~ he employees of the geriafric center of Medical Center

of Public Health of U.EKuandyk. There were no external Hospital of Pfesidgnt's Affoirs AdminisTroﬂorj located in
. Astana for their assistance in collecting materials.
sources of funding.

Contribution  of the authors. All  authors

References

I.Hirode G., Wong R.J. Trends in the Prevalence of Metabolic Syndrome in the United States, 2011-2016. JAMA. 2020;
323(24): 2526-2528. [Crossref]

2. Scuteri A., Laurent S., Cucca F., et al. Metabolic syndrome across Europe: different clusters of risk factors. Eur J Prev
Cardiol. 2015; Pages 22(4): 486-491. [Crossref]

3. Bikbov M.M., Kazakbaeva G.M., Gilmanshin T.R., Zainullin R.M., et al. Prevalence of metabolic syndrome in a Russian
population: The Ural Eye and Medical Study and the Ural Very Old Study. Metabol Open. 2022; 7;14: 100183. [Crossref]

4. Sadykova A., Shalkharova Z.S., Shalkharova Z.N, Sadykova K., et al. Metabolic syndrome and its components in
southern Kazakhstan: a cross-sectional study. Int Health. 2018;1; 10(4): 268-276. [Crossref]

5. Dobrowolski P., Prejbisz A., Kurytowicz A., Baska A., et al. Metabolic syndrome - a new definition and management
guidelines: A joint position paper by the Polish Society of Hypertension, Polish Society for the Treatment of Obesity, Polish
Lipid Association, Polish Association for Study of Liver, Polish Society of Family Medicine, Polish Society of Lifestyle Medicine,
Division of Prevention and Epidemiology Polish Cardiac Society, "Club 30" Polish Cardiac Society, and Division of Metabolic
and Bariatric Surgery Society of Polish Surgeons. Arch Med Sci. 2022 30; 18(5):1133-1156. [Crossref]

6. Chen Ming-Shu, Chiu Chi-Hao Chen Shih-Hsin Risk assessment of metabolic syndrome prevalence involving
sedentary occupations and socioeconomic status. BMJ Open.2021; 11: e042802. [Crossref]

7. blopo HAUMOHAABHOM CTATUCTMKM AreHTCTBA MO CTPATEMMYECKOMY MAQHMPOBAHMIO M pedhopmam PecryBamkm
KasaxcraH. Beb-cant. [AaTta obpaLuenums: 7 asrycta 2022 roaa]. Pexum aoctyna: https://stat.gov.kz/official/industr
statistic/7

Biuro natsional'noi statistiki Agentstva po strategicheskomu planirovaniiu i reformam Respubliki Kazakhstan
(Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan) [in Russian].
Veb-sait. [Data obrashcheniia: 7 avgusta 2022 goda]. Rezhim dostupa: hitps://stat.gov.kz/official/industry/25/statistic/7

8. TypchiHbekoBa A.E., Kapnbaes K.P., Tokmyp3uesa K., KyabxxaHos M.K. PacrnpocTpaHEHHOCTb METABOAMYECKOrO
CUHAPOMA U €rO OCHOBHbIX KOMMOHEHTOB Y CAYXKALLIMX . AAMQATbI // MeaunumHa. - 2018. -Neb.-C. 9-15. [Google Scholar]

Tursynbekova A.E., Karibaev K.R., Tokmurzieva G.Zh., Kul'zhanov M.K. Rasprostranennost' metabolicheskogo sindroma
i ego osnovnyh komponentov u sluzhashhih g. Aimaty (The prevalence of metabolic syndrome and its main components
among employees of Almaty) [in Russian]. Medicina, 2018; é: 9-15. [Google Scholar]

9.Ismail L., Materwala H., AlKaabi J. Association of risk factors with type 2 diabetes: A systematic review, Computational
and Structural Biotechnology Journal, 2021; 19: 1759-1785. [Crossref]

10. Saif-Ali R., Kamaruddin N.A., Al-Habori M., Al-Dubai S.A., Ngah W.Z.W. Relationship of metabolic syndrome defined
by IDF or revised NCEP ATP lil with glycemic confrol among Malaysians with Type 2 Diabetes. Diabetol Metab Syndr. 2020 5;
12: 67. [Crossref]

11. Raghupathi V., Raghupathi W. The influence of education on health: an empirical assessment of OECD countries
for the period 1995-2015. Arch Public Health 2020; 78 (1): 1-18. [Crossref]

12.TilmannT., Vaucher J., Okbay A., Pikhart H., et al. Education and coronary heart disease: mendelian randomisation
study. BMJ. 2017; 30; 358: j3542. [Crossref]

13. Seo S.R., Kim S.Y., Lee S.Y., et al. The incidence of stroke by socioeconomic status, age, sex, and stroke subtype:
a nationwide study in Korea. J Prev Med Public Health. 2014; 47(2): 104-112. [Crossref]

14.LiY., Schoufour J., Wang D.D., Dhana K., et al. Healthy lifestyle and life expectancy free of cancer, cardiovascular
disease, and type 2 diabetes: prospective cohort study. BMJ. 2020; 8; 368: 16669. [Crossref]

15. Cai Y., Zhou M.G., Li X.H., Liu Y.N., Wu R.X., Xue M. Life expectancy and influence on disease in China, 2013.
Zhonghua liv Xing Bing xue za zhi. Zhonghua Liuxingbingxue Zazhi, 2017; 38(8), 1001-1004. [Crossref]

16. The Association between Individual and Combined Components of Metabolic Syndrome and Chronic Kidney
Disease among African Americans: The Jackson Heart Study. 2014; 9(7): e101610. [Crossref]

17. Saif-Ur-Rahman K. M., Mamun R., Li Y., Matsunaga M., Ota A., Yatsuya H. Work-related factors among people with
diabetes and the risk of cardiovascular diseases: A systematic review. J Occup Health. 2021; 63(1):e12278. [Crossref]


 https://doi.org/10.1001/jama.2020.4501
https://doi.org/10.1177/2047487314525529
https://doi.org/10.1016/j.metop.2022.100183
https://doi.org/10.1093/inthealth/ihy027

https://doi.org/10.5114/aoms/152921

https://doi.org//10.1136/bmjopen-2020-042802

https://stat.gov.kz/official/industry/25/statistic/7 
https://stat.gov.kz/official/industry/25/statistic/7 
https://stat.gov.kz/official/industry/25/statistic/7
http://www.medzdrav.kz/images/magazine/medecine/2018/2018-6/9-15.pdf

http://www.medzdrav.kz/images/magazine/medecine/2018/2018-6/9-15.pdf

 https://doi.org/10.1016/j.csbj.2021.03.003
 https://doi.org/10.1186/s13098-020-00575-7
https://doi.org/10.1186/s13690-020-00402-5
https://doi.org/10.1136/bmj.j3542
http://dx.doi.org/10.3961/jpmph.2014.47.2.104

https://doi.org/10.1136/bmj.l6669
https://doi.org/10.3760/cma.j

https://doi.org/10.1371/journal.pone.0101610.t001

 https://doi.org/10.1002/1348-9585.12278


Journal of Health Development, Volume 2, Number 51 (2023)

MeMJieKeTTiK KbI3MeTKepJiepJeri MeTa60/1M3M CUHAPOMBIHBIH, HeTi3ri
Kayin-Karep ¢akropsiapbl MeH epeKuesiKrepi

Kyauneik ¥.E. '*, Tapmxnbaesa C.K. 2, Illakanos JI.P. 2, Tonerenosa E.E. *

1 «Koramoblk deHcayablk cakmay» MamaHobiFbl 60lbiHWa mazucmpanmal, Acmana meduyuHna yHusepcumemi, Acmana, Kazakcman.
E-mail: ulpan.k@list.ru

2 [Ipogpunakmukanslk MeOUYUHA HcaHe Hympuyuoa02us kagedpacsiHbly doyeHmi, AcmaHa meduyuHa yHusepcumemi, Acmawa,
Kasaxcman. E-mail: Sauletard@gmail.com

? [Ipogpunakmukansik MeOUYUHA dHcaHe Hympuyuo02us kagedpacwiHbly doyenmi, AcmaHa meduyuHa yHusepcumemi, Acmawa,
Kasakcmawn. E-mail: dastan.shakanov@bk.ru

* [Ipopunakmukanblk MeQUYUHA HeaHe HyMPUYUO0.102Ust KagedpacbiHbIH OKbIMYUIbICbl, AcmaHa MeduyuHa yHugepcumemi, Acmaua,
Kazakcman. E-mail:tolegenova_erkezhan@mail.ru

Tyhinaeme

3epmmey makcamul: AcmaHa KaaacelHOaFbl Memaekemmik KbiaMemkepiepde2i Memaboausm cUHOPOMbIHbIH damy epeKkwenikmepi
MeH Kayin-kamep (pakmop1apblH 3epmmey.

Jddicmepi. 3epmmey AcmaHa KasacviHoa eKi 3epmmey mobObIHbIH KAMbICYbIMEH JHCYpei3indi: Hezisel scaHe bakblaay. bya monmap
MeMeKemmiK KblamMemme JcaHe e32e caaaaapda xcymuic icmetimin 18 6en 63 scac apaavirsiHoarst 475 adamHaH Kypaaran adamoapoau
mypobL.

Hamuoicenep. Homuoicecinde, Mema60.1u3m cuHOpOMbIHbIH XaAblkapaablk kaHm duabemi @edepayusicul (IDF 2009) kpumepuiinepine
calikec Haykacmap ipikmesin, Heeisei JcaHe 6aKblLAAY MONMApbIHOA Memaboau3M CUHOPOMbBIHbIE Mapaay xiardaiivl Kapacmulpuladbl.
Heeiz2i monma mema6ousm CUHOPOMbIHbIY Mapaaybl 6akblaay mobuimeH canvicmbipranoa 10,6% memeH 60106l HaHe OHbIH 6ACLIM
6eniei 53,5% epaep 6o1amviHbl aHbiKMaadbl. Kviamemkepsaep apacbiHoa mMemaboausm cUHOPOMbl KOMNOHEHmMmepi 6aKblaay mobblMeH
canvicmulpranoa epsepde yweauyepuo, KAHOArsl 2a10k03a deHzelll, apmepusiablK KbICbIMHLIH JcoFapulaaysl (p<0,05) 6osca, aliendepde
mpuauyepud, MmuiFbi30bIFbl HCOFAPLI AUNONPOMeudmep, apmepusNblK KblCbIMHbIH HOFAPLIAAYbI 6OUbIHWA WHIHALLI AUbIPMAWbLIABIKMAP
6otibiHwa pacmandsl (p<0,05). Mema6oau3m cuHOpoMbl KOMNOHEHMMEPIHIH ywmacysl eki monma oa 6acvim 6eizi 6esn weHbepi + 2110K03a
+mpuaauyepud mypinde kezdecemiHi 6atikandvl. COHbIMEH Kamap, HOFapbl KAH KblCbiMbl, mpuaauyepud deHeelil jcaHe memeki wezy
pecnoHdenmmep apacsiHOA 0Cbl NAMOA02USIAbIK HcaFdatiobly 0aMyblHbIH dcemekuwi Kayin-kamep gpakmopaapbl peminde aHbIKMa0bL.

Kopuimuinoul. Kvizmemkepsaep apacbiHoa mema6oausm CUHOPOMbIHbIH GFbIMbIHOA ©3iHe maH mapasjy ypoiciMeH, KOMnNoHeHmep
aFbIMbLMEH JHcaHe yumacy xardatimeH epekweneHedi. OHbiH He2i3iHOe Kayin-kamep pakmopaapduiy acepi xcamuip. Ocblaatiua, AHbIKMAAFaH
Hamuoicesep MemaeKkemmik Kblamemkep/ep apacblHOarsl Memaboau3mM CUHOPOMbIHbIH AA0bIH Ay wapaaaposl Ka/blnMAacmoelpyra Hezis
peminde natidanaHyra MymKiHwinik 6epedi.

Tytiin ce3dep: memab6oau3M CUHOPOMbL, MeMAeKeMMIK Kbl3MemKepJep, mapasy epekueaikmepi, kayin-kamep gakmopaap.
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Pesiome

Lleav uccnedogawnus: Hsyuerue ocobeHHocmell pasgumus Memaboauyeckozo cuHopoma u ¢akmopos pucka y 2ocy0apcmeeHHbIX
cayHcauux 20poda Acmaol.

Memodul. HccaedosaHue npogodunocb 8 Acmawe ¢ yuacmuem 08yxX UcC/edyeMblx epynn: 0CHOBHOU U KOHMPOJAbHOU. Imu epynnwl
cocmosiau us 475 uesnosek, pabomarowux Ha 2ocydapcmeeHHol caysicbe, u arodetl, pabomarouux 8 opyaux cdepax cayicobul, 8 gozpacme om 18
do 63 s1em.

Pezynbmamel. B pesynomame 6blau omo6paHsl nayueHmsl ¢ MemaboaudecKum CUHOPOMOM 8 coomeemcmeuu ¢ Kpumepusmu
MesicdyHapodHoil duabemuueckoti Pedepayuu (IDF 2009) u paccmompen cayuati pachpocmpaHeHusi Memaboauuecko2o CUHOpoMa 8 0CHOBHOU
U KOHMpo/bHOUl 2pynnax. B ocHosHoll 2pynne pachpocmpaHeHHOCMb Memaboau4eckozo cuHOpoma 6bi1a Ha 10,6% Hudce, yem 8 KOHMPOIbHOU
2pynne, U 6b110 06HAPYHCEHO, YMO 6OALWUHCMBO U3 HUX cocmasasau 53,5% mysicuuH. Cpedu compyoHUKo8 6blau nodmeepicdeHbl UCMUHHbBIE
pasauvusi mexncdy KOMNOHeHmMamu mMemaboaudecko20 CUHOPOMA NO CPABHEHUN ¢ KOHMPOAbHOU 2pynnot, y MyXCHUH: mpuzauyepudbl,
YPOBeHb 2/110K03bl 8 KPOBU, 8bICOKoe KpossiHoe dasseHue (p<0,05), a y seHwuH: mpuzauyepudsl, AUNONPOMEUHb! 8bICOKOU NJI0MHOCMU,
8blcoKoe kpossiHoe dasseHue (p<0,05). Bulio 3ameveHo, Ymo couemaHue KOMNOHeHmMo8 Memaboiu4eckozo cuHopoma 8 obeux zpynnax
ecmpevaemcs npeuMyujecmeeHHo 8 ude OKpYJICHOCMU Ma/uu + 2/10K03el + mpuzauyepuda. Kpome mozo, sbicokoe apmepuasbHoe dasieHue,
yposeHb mpuaauyepudos u KypeHue 6blLau onpedeseHbvl cpedu pecnoHdeHmos 8 kadecmee gedywux (akmopos pucka paseumusi 3mozao
namo/102u4ecko20 COCMosiHus,

Bui800bl. B meuenuu memab6o1u4ecko2o CuHopoma cpedu compyoHUKo8 pa3Auyarom xapakmepHyr meHoeHyuto K pacnpocmpaHeHuio,
meyeHue KOMNOHEHMO8 U conymcmaynuwyr cumyayuk. B e2o ocHose sexcum eausHue gakmopos pucka. Takum o6pa3om, 8bisieeHHble
pe3ysbmamul N03601510M UCNO/Ib308AMb 8 KA4ecmee 0CHO8bI 0151 hopMUpo8aHusi Npoduaakmu4eckux mep Memaboauveckozo cuHopoma
cpedu 20cy0apcmeeHHbIX CAYHCAUJUX.

Kaiouegwie cnosa: memaboauyueckutl CUHOpOM, 20Cy0apcmeeHHble cayxcaujue, 0cobeHHocmu pacnpedeneHus,, pakmopbl pucka.
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