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Abstract

Introduction. As noted in the state program for the development of healthcare of the Republic of Kazakhstan for 2020-
2025, the emphasis on non — communicable diseases with high prevalence rates and prone to steady growth is one of the
characteristic features of healthcare in Kazakhstan and all developed countries. Among the signs important for
understanding health, a special place is occupied by the state of health of the population of reproductive age. Since it is a
necessary condition for the well-being of future generations and the guarantee of a sufficient population in the state.

Objective: To determine the health condition of the reproductive age people of suffering from MS.Methods. Study
design: observational, simultaneous, case-control. The study involved 1065 people aged 18 to 49 years, the average age
was 40.2 years. Metabolic syndrome in respondents was determined according to the IDF criteria (2005). Statistical analysis
was performed in the SPSS 24 program. Pearson's test, x2, Welch T test in two samples, non-parametric Mann-Whitney test
for independent groups were performed. The statistical reliability of the indicators was assessed at the level of p <0.05.

Research results. Hemogram indices, lipid profile, body weight, waist volume, visceral fat index, liver enzymes, renal
function indices, the state of the common carotid artery layers, biological age indices and the aging rate coefficient were
higher in study participants with metabolic syndrome compared with respondents without metabolic syndrome ( p <0.05).

Conclusion. Thus, it was found that patients with metabolic syndrome suffer from obesity, which is accompanied by an
excessive accumulation of visceral fat, an increase in the waist volume and body mass index. In patients with metabolic
syndrome, the functions of the liver, kidneys, heart are impaired, and the indices of general clinical and biochemical blood
tests are changed. In connection with these changes, a greater biological age of patients was revealed, i.e., a faster aging
process. In addition, individuals with metabolic syndrome were found to have abnormalities in the structure of the heart and
changes in the carotid artery, leading to atherosclerosis.

Key words: reproductive age, metabolic syndrome, visceral fat index, obesity.
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1 BonbHuua MegunumHckoro ueHTpa YnpaBneHusa aenamm MNMpesungedTa PK,
r. Hyp-CynTaH, Pecny6nuka KasaxcraH.
2HAO “MeanUMHCKMI YHuBepcuteT AcTaHay, r. Hyp-CynTtaH, Pecny6nuka KasaxcraH.

BBepeHue. Kak 0TMeYeHO B rocyfapCTBEHHOW MporpaMme pasBuTUS 3ApaBoOXpaHeHust Pecrnybnuku KasaxcraH Ha
2020-2025 rogbl, aKkUEHT Ha HeWHEKUMOHHbIE 3aboneBaHns, MMEoWMe BbICOKME NOKa3aTenn PacnpoCTPaHEHHOCTH W
CKMOHHbIE K YCTONYMBOMY POCTY — OfHA U3 XapaKTEpHbIX YepT 3apaBooxpaHeHWs KasaxcTaHa W BCex pasBUTbIX CTpaH.
Cpeou NMpu3HaKoB, BaxHbIX AN MOHMMaHWS 340POBbS, 0C000E€ MECTO 3aHUMAET COCTOSIHUE 3[0POBbS HACeneHus
penpoayKTMBHOrO Bo3pacTa. [10CKoMbKy OHO SBNSETCS HE0BXOAMMbIM YCroBMEM 6Raronoyyns nocneayrowyx noKONeHNA v
3a510roM AOCTaTOMHOM YMCMIEHHOCTU HACeNeHus B ToCy1apcTBe.
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Llenb uccnepoBaHus: OLeHKa COCTOSHUS 3[0POBbS ML, PENPOLYKTUBHOMO BO3pacTa, CTpafatoliux MeTabonmyeckum
CMHAPOMOM.

Matepuansl u wmetogbl. [lu3aiiH wccnepoBaHus: 06CEpBaLMOHHOE, OOHOMOMEHTHOE, Cryyai-koHTponb. B
nccneposaHum npuHsnu ysactue 1065 yenosek B Bopacte oT 18 go 49 nert, cpeaHuin Bo3pact coctasun 40,2 roga.
MeTabonnieckuit CUHAPOM y PECNOHAEHTOB onpeaensnu no kputepusam IDF (2005). CtaTucTUyeckuin aHann3 BbINOMHEH B
nporpamme SPSS 24. bbin npoefaeH TecT MipcoHa, x2, Tect Welch T B aByx 06pasLiax, HenapameTpuieckuii Tect MaHHa-
YnTHM Anst HesaBucuMbIx rpynn. CTaTucTyeckas JOCTOBEPHOCTbL NOKa3aTeneli oLeHnBanack Ha yposHe p<0,05.

PesynbTathl uccnepoBanus. okasatens remorpammbl, NUNMAHBIA NPOdUnb, Macca Tena, o6beM Tanuu, UHOEKC
BMCLIEparnbHOro Xupa, MeYyeHOYHble (PEPMEHTBI, MoKasaTenu MoYeYHoM (YHKLUMM, COCTOSIHME CrnoeB OOLLEN COHHOM
apTepun, nokasaTenu 6WOMOMMYECKOro Bo3pacTa M KOIPMUUMEHT CKOpPOCTM CTapeHus Obimn Bbille Y y4aCTHUKOB
nccnegoBaHms ¢ MetTabonnyecknm CMHAPOMOM B CPaBHEHUM € pecnoHaeHTamu Be3 metabonnyeckoro cuHapoma (p < 0,05).

3akntoyeHue. Takum 0Bpa3oM, YCTaHOBMEHO, YTO MALMEHTbI C METabONMNYECKUM CUHOPOMOM CTPafaloT OXMPEHUEM,
KOTOpPOE COMPOBOXAAETCS M30bITOYHBIM HAKOMMEHWEM BUCLEPanbHOMO Xupa, yBenuueHuem obbema Tamuu W MHOeKca
maccbl Tena. Y nauneHtoB ¢ MC HapyLueHbl (hyHKLMM NEYEHU, MOYEK, CEepALa U M3MEHEHbI NOKa3aTeni OBLLEKTMHNYECKIX 1
BroxumMmnyeckme aHann3oB KPOBU. B CBA3N C 3TUMU U3MEHEHUSMI BbISIBNEH BONbLUMI BroNOrnyeckuii Bo3pacT GOMbHBbIX, T.
e. bonee BbicTpbIn Npouecc cTapeHus. Kpome Toro, y uHameugyymoB ¢ MC BbISIBNEHbI HApYLLEHWs CTPOEHWS cepaua u
N3MEHEHUS COHHOW apTepuu, NPUBOLSLLME K aTEPOCKNEPO3y.

Knrouesnbie crnoga: penpogyKTWBHbI BO3pacT, METabonuyeckuin CHAPOM, MHLOEKC BUCLIEPANbHOIO Xu1pa, OX1PeHe.
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1 KP lNMpe3unpexTi lc Backapmacbl MeanunHanbiK opTanbifbiHbIH AypyxaHachl,
Hyp-CynTaH K., KaszakctaH Pecnyb6nukachi
«ActaHa meguumHa yHuBepcuTteTi» KeAK, Hyp-CynTaH K., Kazakctan Pecny6nukacnl

Kipicne. KasakctaH PecnybnukacbiHbiH AeHcaynblk CakTay canacbiH fambitygsiH 2020-2025 xbingapFa apHanfaH
MemnekeTTik bardapnamacbiHaa atan eTinreHaen, XoFapbl KOpCeTKILTepre 1e XaHe TypaKTbl ecyre Benim, HeKLMANbIK
emec aypynapra 6aca Hasap ayaapy — bapnblK JambiFaH engepgiH, AeHcaynblkK cakTay canacbiHa ToH cunatTapgblH, Gipi.
[leHcaynbIKTbl cunaTTanTbiH MaHbI3abl GenrinepaiH, iliHae penpoayKUMANbIK XacTarbl agamaapablH, AEHCAYNbIK XaFaanbl
epekwe opbiH anagpl. Cebebi, on MemnekeTTer xanblk CaHbl MEH KemiHr yprnak akcbl emip CypyiHiH kenini 6onbin
Tabbinagbl

MakcatbI: Penpoaykumsanbik xacTarsl MC 3apaan LiereTiH agamaapablH, AeHcaynblK XaFaanbiH 6aranay.

Matepuansi u metogbl. 3epTTey AusaiiHbl: 06cepBaLmsanbiK, bipMesringi, xafaan-o6akpinay. 3eptteyre 18 6eH 49 xac
apanbifbiHaarbl 1065 agam  KatbicTbl. OnapgblH opTawa ackl 40,2 xbinFa TeH 6ongbl. PecnoHaeHTTepaeri
metabonmampiek cuHopom IDF  (2005) kputepuitnepi OoibliHIWA aHbiKTanabl. Crtatuctukanblk Tangay SPSS 24
nporpammacbiHga xacangbl. Exi ynrigeri Welch TecTi, MpcoH TecTi, X2, %aHe Tayencia TonTap YLiH napaMeTpusibik eMec
MaHHa-YuTHW TecTi Xyprisingi. KepceTkiTepaiH cTaTucTkanblK WhlHanbinbiFsl p < 0,05 oeHreniHae baranaHapl.

3eptTey HaTuxenepi. Metabonuamaik cMHOPOMbIHAH 3apdan LUereTiH 3epTTeyLlinepge remorpaMma KepceTkilTepi,
nMnuaTiKk npodunb, AeHe canmarbl, OengiH kenemi, Bucuepanbgbl Mait uHoekci, Gayblp depmeHTTepi, Oymnpek
(OYHKUMSACBIHBIH, MHAEKCTEPI, YIKbl apTepuschl Xannbl KabaTTapbiHbIH Xafaaiibl, Bronorvsnbik xac kepceTkiTepi MeH
KapTato koachuLmeHTi MeTabonmnamaik CUHAPOMbI XXOK PECMOHAEHTTEPre KaparaHaa xofapbl 6onapl (p < 0,05).

Kopbitbinabl. Ocbinaiwa, MC 6ap HaykacTap BucLepanabl MaiiabiH apTblK MenLWepae XuHanybiMeH, 6en enLwemiHiH
XOHEe JeHe canmarbl MHIOEKCIHIH apTybIMeH XXYPEeTiH cemiamikTeH 3appan LiereTiHairi aHbikTanmasl. CoHpain-ak, Gaybip,
OyiMpek, Xypek Kbi3MeTi Oy3binbiCTapbl MEH OCbl Myllenep Kbi3MeTiMeH OalnaHbICTbl Xamnnbl KIMHWKAmbIK KoHe
OVOXUMUSINBIK  KaH  e3repicTepi, nunuaTi npodunbaiH  e3repictepi  aHblkTanabl. Ocbl e3repicTepre HannaHbICTbl
HaykacTapAblH B1onorusnbIK XacbiHbIH, YIKEHiM, SFHU KapTato NPOLeCCiHiH Tes Xypin XaTkaHOblFbl, COMKECIHILE onapaa
XYPEK KYPbINbIMbIHbIH GY3bINbICTapbl MEH aTepoCKNepo3ra arbin KeneTiH Yiikbl apTepUSICbIHbIH, ©3repicTepi aHbIKTanpl.

Tytindi ce3dep: penpodykyusibIK xac, Memabonusmoik cuHOPom, sucuepanb0bl Mal UHOEKCH, ceMi3Oik.
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Introduction

As it was pointed out in the state program for 2020-
2025 on the development of the Health Care field of the
Republic of Kazakhstan, to pay a great attention to non-
infectious diseases which are high in rate and which can
have constant growth is one of the characteristics of health
Care of all the developed countries [1]. It is because, health
being connected with the development of human resources
of a country is considered to be the base of medical and
social problems [22]. The reproductive health takes an
important place among those, which forms it [14]. As the
health of those who are a reproductive age, their abilities to
realize it and the ability of the women to bring a child to the
world are considered to be the important aspects of the
health of inhabitants, the number of populations is closely
connected with the reproductive health of inhabitants.
Nowadays the spread non-infection disease are the main
reasons of morbidity and mortality. One of the non-
infections disease, which are widely spread in the world, is
metabolic syndrome (MS). MS is the pathophysiologic case
without any symptom which goes along with obesity, insulin
resistance (IR), hypertension, disglycemia and dislipidemia
[17]. Because of the complicated pathophysical condition of
MS in those who have MS the risk of developing of the
ischemic case of the heart is higher for 2-3 times, of the
type 2 diabetes mellitus (T2DM) is higher for 3.5-5 times,
death case is higher for 1.2-1.6 times than in those who do
not have MS [20]. That is why it is important to enhance the
prophylactic measures and prior to improvement of the
prophylactic measures it is of a great importance to
determine the health condition of the people who suffer
from MS.

Objective: To determine the health condition of the
reproductive age people of suffering from MS.

Materials and methods:

To reach the objective of the research the observative-
analytic state-observing method of studing was used. The
measuring which are not to be taken for the research: like
the case which needs the first-medical aid service, up to 18
years of age, people of over 49 years and pregnancy. The
measuring for the research included those who are between
18 years old and 49 who have been living in the city of Nur-
Sultan for more than 10 years. For selection there was used
ordinary presumptive selection using the random numbers
generator from the list of those who are at reproductive age
that are registered in the clinics of Nur-Sultan.

There were 1065 persons involved in the research from
18 up to 49 years of age. Their average age was 40.2. They
were determined according to the criteria of MS IDF (2005).
According to IDF measurings alongside with the abdominal
obesity (in men waist circumference (WC) >94 cm, in

women >80 cm) if there are two out of four factors that
indicated below, in that case MS will be diagnosed:

1 The high level of triglyceride (TG) 2150 mgr/dl (1.7
mmol/l) or special treatment according to this disturbance.

2 Decreasing of the number of high density lipoproteins
(HDL): in men <40 mgr/dl (1.03 mmol/l), in women <50
mgr/dl (1.29 mmol/l) or a special treatment according to this
disturbance.

3 High blood pressure: systolic blood preasure =130 or
dystolic blood pressure 280 mm on the Hg or a special
treatment according arterial hypertension (AH).

4 The increase of glucose level in plasma: 2100 mgr/dl
(5.6 mmol/l) or T2DM.

During the clinical studying there were taken blood
pressure in order to diagnose the MS and for
anthropometric indices of the patients.

The anthropometric studying included the weight and
the measurements of waist and thigh of the patients.

The body weight of the patient who was involved in the
studying was measured on the standard medical scales
without the clothes and without the shoes. The body weight
was measured at about 0.1 kgr and it was taken into the
questionnaire as the measurement unit kilogram (kgr).

The height of the patient was measured by the height
measurement device without the shoes. The patient stood
looking forward with his back touched the device, keeping
his/her heels together, putting the external angle of his eyes
and the top part of the holes of his/her external hearing
ways onto one horizontal line. The height measuring line
was brought down to the head of the patient perpendicularly
and his/her height was taken into the questionnaire with the
approximate 1 cm mistake with the measurement unit meter

(m).

The assessment of the obesity level of the respondents
was reached by determining the body weight indicates
Quetelet (Body mass index, BMI) and measuring the
anthropometric indications. With the help of the body weight
indicates it is possible to determine the risk of developing of
the circumstantial disease and the proportional level of the
weight to the height: I=m/h2.

Here, m-body weight, by kilogram, h-weight, by meter.

The waist measurement is measured with a soft
centimeter band putting the respondent standing
horizontally and it was measured at breathing out from the
middle part of the last rip and the front upper part of the
thigh bone.

The blood samples for the analysis of overall clinical
indications of the blood were taken from the shoulder
(forearm) vein of the patients after their 12 hours hunger.
Overall clinical indications of the blood - erythrocyte
sedimentation rate (ESR), hemoglobin, hematocrit,
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erythrocytes, leucocytes, neutrophiles, lymphocytes,
monocytes, thrombocytes, hematological —automatic
analyzator XN-3000 (Sysmex Corp., Kobe, Japan) were
determined.

By centrifugalizing the blood during 10 minutes 1000 x
g (4C) plasma was taken and it was kept at -30 CO
temperature for biochemical analysis. On the day of the
blood sample the plasma was used for the analysis after the
centrifuge. In the biochemical analyzator Abbott Architect
with 8000 (Abbott Laboratories, US) glucosa-hexokinase,
levels were determined with the help of the method of
glycated hemoglobin using the liquid chromatography of a
high effect.

Uric acid was determined at mkmol/l with the
photometric method in the Abbott Architect with 8000
analyzator.

For biochemical studying indication the lipid spectrum
of the blood was determined with the help of
spectrophotometric method putting the total cholesterol
(TCH), TG, low-density lipoprotein (LDL), HDL, into the
Abbott Architect with 8000 analyzator. Their results were
with determined by mmol/l. The non-high-density lipoprotein
(non-HDL) was determined according to the formula which
is written below: non-HDL= TCH-HDL.

In clinical practice some indices indicators which show
the atherogenic and antiatherogenic lipoproteins relation
which characterize the lipid spectrum of blood plasma, are
well-known. The simplest and also the highly informative
indicator is the atherogenic coefficient (AC) of the
cholesterol [13]. It is determined by the following formula:
AC= (TCH-LDL)/HDL.

The coefficient of a biological age (BA) and aging rate
(ARC) were determined by the method patented by the
Russian scientists A.G. Gorelkin and B.B. Pinkhasov [2].

For women: BA=ARCx(CA-18)+18;

ARC=WCxBM/HCxH2x(14,7+0,26xAD+0,001xAD?).

For men: BA=ARCx(CA-21)+21;

ARC=WCxBM/HCxH2x(17,2+0,31xAD+0,0012xAD?2).

Here,

BA- biological age (year);

ARC- age rate coefficient;

CA- calendar age (year);

WC- waist circumference (cm);

BM- body mass(kgr);

HP- hip circumference (cm);

H- height (cm);

AD-age difference (year).

ARC from 0.95 to 1.05 shows the moderate aging
process, if it is less than 0.95 it shows the slow aging, if it is
higher than 1.05 then it shows the quick process of aging.

The research was done in according with the laws of
Kazakhstan and principles of Helsink Declaration [6]. The
respondents made their own decision to take part in the
research and filled in the informative agreement paper. The
permission of carrying out the research was approved by
the Local ethic Committee of Medical Center Hospital of the
President's Affairs Administration of the Republic of
Kazakhstan (Ne4, 23.12.2019).

The statistic analysis was held on SPSS 24 program. In
determining the consequent disease and general carotid
artery layers in the respondents with and without MS there
was Pirson x2 test. For assessing the body mass in two

groups there was used Welch t test, of 2 types, for the rest
indications which were assessed during the research there
was used non-parametric Manna-Whitney test which are
designed for independent groups. The statistic authenticity
of the indications was assessed at p < 0.05 level.

The results of the research

The results of the research are shown in the table 1.
The heights of the respondents with MS (170 cm £ 8.7)
were higher than those of without MS (167 c¢cm + 8.8)
(p<0.001). The body mass in MS patients were for about 9
kgr more (87 kgr £ 15) than of those without MS (78 kgr
16) (p<0.001). Also there was over weigth in the patients
without MS (BMI=28 + 4.6), in the patient with MS there
was obesity (BMI=30 * 4.6) (p<0.001). The WC was equal
to 102 cm in those with MS, in the observing group this
indication was 94 cm (p<0.001). Waist-to-hip ratio (WHR) in
the patients with MS was equal to 1, in the observing group
to 0.99 (p<0.001). Visceral fat index (VFI) in the patients
with MS was equal to 2.7, in the observing group it was 1.5.

In the patients under the research BA in the
respondents without MS was equal to 43 years old, in those
with MS 49 years old (p<0.001). Thus, the difference
between the calendar age and BA in those with MS was
determined statistically by 8 years more. Though ARC was
not more, there was a difference (1.3 and 1.4; p<0.001).

Indications of blood (hemoglobin, hematocrit,
erythrocyte, neutrophil, lymphocyte, MCHC) were high in
those respondents with MS (p<0.001).

In the group with MS the TCH number was (5.4 £ 1), tg
(1.8 £0.72), AC (3.9 + 1.3), non-HDL (4.2 + 1.1) level was
high and the level of HDL (1.1 £ 0.25) was low (p<0.001).

The level of glucose in the patients with MS was 5.7
mmol/l, in the patients without MS it was 5.1 mmol/l, uric
acid 335 mmol/l and 298 mmolll, the level of gamma-
glutamyl transpeptidase (GGTP) was 37 mkmol/l and 27
mkmol/l.

In our research, the ferments ALT which show the
function of a liver (28 + 13) and AST (21 £ 6.1) levels in the
patients with MS were higher (p<0.001). Also, in this group
of patients bilirubin (12 £ 4.9) (p=0.002) and alkaline
phosphatase (APh) (77 £ 20) (p<0.001) level was higher.

In the patients with MS the level of glomerular filtration
rate (GFR) of the kidney is lower (106 £ 14 ) (p <0.001) and
the level of creatinine in the respondents without MS was
lower than in those with MS (74 + 13 mmol/l) (p <0.001).

Between two groups during the comparison of standard
EchoCG-parameters, the size of the last diastole of the
atrium (SLDA), the thickness of the posterior wall of the left
ventricle (TPWLV), the thickness of the ventricle interval
section (TVIS), the comparative thickness of the wall
(CTW), myocard left ventricle mass indices (MLVMI) the
average was higher in the patient with MS.

In the patients with MS the carotid artery intima-media
complex (CAIMC) was 0.84, in the patients without MS 1.0
(p<0.001). The layers of total carotid artery in the patients
with MS were 25%, locally disrupted, in the observation
group only 6% of local disruption was noted. LTCA were
reserved in 65% respondents with MS, 91% in those
without MS (p<0.001).

Discussion

Obesity is one of the main indications of MS. In the
research in comparison with the people without MS, the
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case of obesity in the patients with MS we can see from the
higher indications of the BMI of these group patients.
Though BMI is considered to be the ordinary method of
determining the obesity BMI indication cannot differentiate
the fat from other tissues and cannot determine the
distribution of the fat in the organism and the main cause of
the systemic inflammation which causes the chronic

disease and diseases of cardia vascular system (CVD) is
not the fat in general which is in the body, but the
abdominal fat [23]. That is why in the patients under the
research work the indications of not only BMI were
determined, but also the indications of WC, HC, WHR and
the VFI. And as far as the indication of WC increases, the
death caused by CVD diseases also increases [10].

Table 1.

Average values of phenotypic indicators in respondents with and without MS

Indicators MS- MS+ All p
age, year 39+6.7 416 40+64 <0.001**
height, cm 167 £ 8.8 170+ 8.7 169+ 8.9 <0.001**
Body mass, kr 78 £ 16 87+15 84 +16 <0.001***
Body mass index, kgm/m 28146 30+4.6 2947 <0.001**
Hip circumference, cm 97 £ 11 99+ 13 98 +12 0.039**
Waist circumference, cm 94 £13 102 £ 11 99 £ 13 <0.001**
Waist-to-hip ratio 0.99 £0.09 1+0.097 1+0.096 <0.001**
Visceral fat index 1.5+0.98 27412 22413 <0.001*
systolic blood pressure 121+8.4 125+ 8.5 123+ 8.7 <0.001**
diastolic blood pressure 77+8.3 82176 80+8.2 <0.001**
aging rate coefficient 1.3+£0.29 1.4 +0.26 1.3+£0.27 <0.001**
biological age, year 43+ 8.1 49+8 47+ 84 <0.001**
hemoglobin, gr/l 139+ 18 146 + 18 143 £ 18 <0.001**
hematocrit, % 42+ 4.7 43+ 4.6 43+4.7 <0.001**
erythrocytes, 10M12/] 4.8+0.51 5+0.52 4.9+0.53 <0.001**
leucocytes, 1079/l 6.8+1.6 7116 716 0.002**
neutrophiles, 10%9/| 38+13 41+13 4+13 <0.001*
lymphocytes, 109/ 2.2+0.62 24 +0.68 2.3+0.66 <0.001**
MCHC, gr/l 334 +£12 337 £12 336+ 12 0.001*
Total cholesterol, mmol/l 5109 541 52+0.99 <0.001**
HDL, mmol/l 1.4 +0.26 1.1+£0.25 1.2+0.28 <0.001**
Non-HDL, mmol/l 3.7+0.96 42+1.1 4+1.1 <0.001**
Triglyceride, mmol/l 1.2 £ 0.54 1.8+0.72 1.6 +£0.72 <0.001**
Atherogenic coefficient 29+141 39+13 35+£13 <0.001*
Glucose, mmol/l 5.1+0.49 57%0.75 54+0.72 <0.001**
GGTP, units/l 271 +£17 3719 33+£19 <0.001**
bilirubin, mkmol/l 11147 12+49 12449 0.002*
ALT, units/| 22+12 28+13 26+13 <0.001**
AST, units/| 19+6 21+6.1 20+ 6.1 <0.001*
alkaline phosphatase 71+19 77+ 20 75+ 20 <0.001**
uric acid, mkmol/l 298 £ 79 335+ 85 320+ 85 <0.001**
creatinine, mmol/l 70 £12 74 £13 7313 <0.001*
glomerular filtration rate, mL/min/1.73m? 111+£12 106 + 14 108 £ 13 <0.001*
size of the last diastole of the atrium 4.7+£0.32 4.8+0.37 4.8+0.36 <0.001*
thickness of the posterior wall of the left ventricle | 0.89 + 0.11 0.95+0.12 0.92+0.12 <0.001**
thickness of the ventricle interval section 0.91+0.12 0.99+£0.15 0.96 £0.15 <0.001**
comparative thickness of the wall 0.38 + 0.04 0.4 +0.05 0.39 +0.04 <0.001**
myocard left ventricle mass indices 79+15 87+18 84 +18 <0.001**
Intima-media complex 0.84 +0.14 1+£0.19 0.94 +0.19 <0.001**
layers of carotid artery 0(0%) 1(0%) 1(0%) <0.001*
reserved 270 (91%) 295 (65%) 565 (75%)
locally disrupted 17 (6%) 112 (25%) 129 (17%)
disrupted 11 (4%) 38 (8%) 49 (7%)

Note: * Pirson x2 test; **- Manna-Whitney test; ***- Welch t test
VFl is an useful indicator which determines the function ~ magnet-resonance computer  tomography are

of visceral fat which is connected with the cardio
metabolism risk and as it is the reliable method which is
calculated with a simple formula [7], in the research the VFI
of the patients were determined. Because, though the

considered to be the main standard in determining the fat in
the organism, as they are not always easy to get in clinic
practice they are used seldom. Amato with his colleagues
found the relation between VFI>1,9 indications and MS
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components [8]. In connection with it in our patients under
the research with MS, we see a big deposit of visceral fat
(VFI=2,7)and we noticed the fact that they caused the MS in
those patients.

As the calendar age is not able to show the health
condition of a man and the ability to work the physiologic
and morphologic changes of an organism are determined
by the BA indication which is the main criterium of process
of aging is connected with many factors. In the result of the
research due to the high indications of BA and ARC in the
patients with MS, we can see the fast going of aging
process.

In the patients with MS hemogram is the vital indication.
Because, the biochemical changes during the MS influence
the clinical signs of the blood overall. The high
concentration of hemoglobin is due to the unfavorable
profile of lipoprotein parts which increase during MS [15].
During the research the hemogram indications of the
respondents with MS was found to be higher than those of
without MS.

Due to the decrease of resistance to insulin, due to the
decrease or the function of TG and lipoprotein lipase
activity, during MS LDL amount increases and HDL amount
decreases [12]. In the cohort research of FINRISK if the
lipid profile indications - TCH, AC, TG, non-HDL are
connected with CVD, then HDL on the contrary was
connected with decrease of this risk [24]. Our work proved
that results.

AC - is the highly informative indication to assess the
lipid spectrum in the blood plasma which is used widely in
clinic, also it shows the atherogenic coefficient of the TCH
and it is the ratio of atherogenic lipoprotein. AC indication is
the sensitive indication in prediction of the risk of CVD [13].
During the result of the research it was found out that AC,
non-HDL, indications in the patients with MS are higher.
The non-HDL is the independent predictor of CVD risk and
is correlated with MS directly [26]. As it was determined
during the study, the hyperlipidemia/dislipidemia which are
caused by CVD are clearly seen in the patients with MS.
Apart from dyslipidemia, during the research there was
determined the high amount of hyperglycemia,
hyperuricemia and GGTP.

The connection of hyperuricemia with MS was reported
in many researches. According to MS in accordance with
the epidemiologic research work. Uric acid is closely
connected with the components of MS like BMI, WC and
dyslipidemia [21]. Thus, hyperuricemia is the widely spread
sign of metabolic disturbance. Also, the frequency of spread
of MS is connected with the increase of GGTP
concentration in the plasma [25]. The increase of the level
of GGTP during MS is the indirect indication of the oxidation
stress which is closely connected with MS and of the
chronic inflammation [9].

According to the recent information, the level of
metabolism disturbance is connected with the function of a
liver. The liver helps to maintain the right level of glucose in
blood. And when the function of a liver is disturbed, there
will develop glycogenolysis and the formation of glucose in
the liver increase. The high indication of liver ferments
during the MS determined in the process of the research
may be connected with the MS directly. Because, the
increasing deviation of the liver ferments in the German

grown-ups were found to be connected with MS [16], in the
Iranians the increasingly number of the ALT average
concentration was found out to be connected with
metabolism disturbance [19].

In patients with MS the disturbance of kidney function
often takes place. The kidney dysfunction in many cases
develops the chronic insufficiency of a kidney which is
caused by the hemodynamic and metabolism changes that
are brought by CVD. In the disturbance of kidney function
which is developed during long time period the coefficient of
targeted filtration decreases step by step [5]. Because, the
high level of creatinine in the plasma which was determined
during the research is considered to be the main predictor
in determign the changes of filtration coefficient.

During the research there was determined the
remodeling of the heart in the patients with MS. The
remodeling of the heart is the complex disturbance process
of the heart structure and function which is characterized by
the increase of myocardial mass, widening of the holes and
the changes of ventricles geometric pictures [3]. This
process goes quickly during Insulin  resistance,
hyperinsulinemia, hyperglycemia together with
atherosclerosis increase the complication of CVD and
enhance the speed of development of disease [4]. The
diastole dysfunction of the left ventricle during the MS is the
marker which shows the change of a myocardia.

The changes of gross vessels structures and early
stages of atherosclerosis development connected with MS
can be determined by measuring the thickness of intima-
media complex (IMC) of the carotid artery. MS components
- obesity, glucose and HDL association with the age
increase the risk of IMC of the carotid artery [6]. During the
research in the patients with MS it was found out that the
IMC was in the pathologic state, that is those patients have
atherosclerosis (p<0.001). Because, if IMC thickness is 0.9
mm it will show the remodeling of the carotid artery. And,
the increase of the thickness of IMC by 0.1 mm will increase
the risk of stroke development by 18%, heart attack risk by
15% [18].

Thus, it was found out that the patients with MS suffer
from the obesity which goes together with the deposit of
visceral fat, with the increase of the WC and BMI. Also, the
disturbance of liver, kidney, heart functions and the total
clinical and biochemical blood changes which are
connected with the function of those organs, the changes of
the lipid profile were found out. Due to these changes the
aging, according the disturbance of the heart structure and
the changes of carotid artery which causes atherosclerosis,
were also determined. Thus, the health condition of the
people of the reproductive age who are suffering from the
MS were found out.

Contribution of the authors:

Kamshat M. Akhmetova: processing of primary material,
statistical processing of data, summing up the results, conclusions,
English translation;

Tamara A. Voshchenkova: organization of the process,
preliminary edit;

Aigul A. Abduldaevna: scientific supervisor, concept and design;

Erbolat E. Dalenov: scientific consultant, final revision.

The authors declare that there is no conflict of interest.

This article and parts of the materials of the article were not
previously published and are not under consideration in other
publishers.

135



Original article

Science & Healthcare, 2021. (Vol. 23) 4

Jlumepamypa:

1. TocypapcteeHHas nporpamma pasBuTUS
3apaBooxpaHeHus Pecnybnukm KasaxctaH Ha 2020-2025
rogbl, yTBepkOeHa noctaHoBrneHuem [paBuTensCcTea
Pecnybnukm Kasaxcran ot 26 gekabps 2019 roga Ne 982.
URL:
https://primeminister.kz/assets/media/gosudarstvennaya-
programma-razvitiya-zdravookhraneniya-respubliki-
kazakhstan-na-2020-2025-gody.pdf (gata  obpalleHus:
06.08.2020).

2. TopemkmH AT, TunuxacoB B.6. Cnocob
onpegeneHus GMOMOMMYECKoro Bo3pacTa YernoBeka W
ckopoctu crapenust // Al TopenkuH, B.b. [MuHxacos,
3asBuTenb W nateHToobnagarens MY HUKSM CO PAMH —
2008130456/14; 3ass. 22.07.2008; onybn. 27.04.2010.
Bron. Ne12.

3. [HeHucosa A.l., TartapyeHko W.IM., TMo3gHsKkoBa
H.B. CTpyKkTypHO-reOMeTpuYeckne nokasaTenu MneBoro
KEMyaoyka B OLIEHKE SNEKTPUYECKOro pemMoaenupoBaHus
cepaua npu caxapHom guabete // foktop.Py., 2016. Ne 11
(128). C. 36-41.

4.  Kotosckas H0.B., TkaueBa O.H., PyHuxuHa HK. n
Op. V3yyeHne [JoMroXuTensCTBa: COBPEMEHHBIA CTaTyC
npobnemsbl 1 nepcnekTuesl // KapanosackynspHas Tepanus
v npochunakTuka. Yacts 1. Tom 16. Ne 3 (2017). C. 75-80.

5. MapsHos W.B. Twunepypukemusi n caxapHblid
puaber /| PMXX. MeguunHckoe o6o3penue. 2019. Nei(l). C.
20-24.

6. Akhmetova K.M., Vochshenkova T.A., Dalenov
E.D., Abduldayeva A.A., Benberin V.V. The Interconnection
of Metabolic Disorders and Carotid Atherosclerosis in the
Kazakh Population // Sys Rev Pharm, 2020. 11(12): p.
2152-2159.

7.  Amato M.C. et al. Visceral Adiposity Index: a
reliable indicator of visceral fat function associated with
cardiometabolic risk // Diabetes Care. 2010. 33(4): p. 920-2.

8. Amato M.C. et al. Cut-off points of the visceral
adiposity index (VAI) identifying a visceral adipose
dysfunction associated with cardiometabolic risk in a
Caucasian Sicilian population // Lipids Health Dis. 2011. 10:
p. 183.

9. Bo S. et al. Associations between gamma-
glutamyl  transferase, metabolic abnormalities and
inflammation in healthy subjects from a population-based
cohort: a possible implication for oxidative stress // World J
Gastroenterol. 2005. 11(45): p. 7109-17.

10. Cerhan JR. et al. A pooled analysis of waist
circumference and mortality in 650,000 adults // Mayo Clin
Proc. 2014. 89(3): p. 335-45.

11.  Declaration of Helsinki: Ethical Principles for
Medical Research Involving Human Subjects, JAMA. 2013.
310 (20  p.  2191-2194. PMID 24141714,
doi:10.1001/jama.2013.281053

12.  Girona J. Et al. HDL Triglycerides: A New Marker
of Metabolic and Cardiovascular Risk // Int J Mol Sci. 2019.
20(13).

13. Cakirca G., Gelik M.M. Lipid profile and
atherogenic indices and their association with platelet
indices in familial Mediterranean fever // Turk Kardiyol Dern
Ars. 2018. 46(3): p. 184-190.

14. Hiam D., Patten R. Etal. The effectiveness of
high intensity intermittent training on metabolic,

reproductive and mental health in women with polycystic
ovary syndrome: study protocol for the iHIT-randomised
controlled trial // Trials. 2019. 20: p. 221.

15. Hamaldinen P. Et al. Hemoglobin level and
lipoprotein particle size // Lipids Health Dis. 2018. 17(1): p.
10.

16. Kalsch J. et al. Normal liver enzymes are
correlated with severity of metabolic syndrome in a large
population based cohort // Sci Rep. 2015. 5: p. 13058.

17. Lam D., LeRoith D. Metabolic syndrome // In:
Feingold K.R. Anawalt B., Boyce A. Et al eds. Endotext
[Internet]. South Dartmouth, MA: MDText.com, Inc; 2000.
https://www.ncbi.nim.nih.gov/books/NBK278936/

18. Lorenz MW. et al. Prediction of clinical
cardiovascular events with carotid intima-media thickness: a
systematic review and meta-analysis // Circulation. 2007.
115(4): p. 459-67.

19. Nikniaz L. et al. Is within-normal range liver
enzymes associated with metabolic syndrome in adults? //
Clin Res Hepatol Gastroenterol. 2018. 42(1): p. 92-98.

20. Ranasinghe P., et al. Prevalence and trends of
metabolic syndrome among adults in the asia-pacific region:
a systematic review // BMC Public Health. 2017. 17(1): p.
101.

21. Tanaka K. et al. The relationship between body
mass index and uric acid: a study on Japanese adult twins.
I/ Environ Health Prev Med. 2015. 20(5): p. 347-53.

22. World Health Organization. The world health
report 2002 — Reducing Risks, Promoting Healthy Life /
World Health Organization 2002. P. 240.

23. Widman R.P. et al, The obese without
cardiometabolic risk factor clustering and the normal weight
with cardiometabolic risk factor clustering: prevalence and
correlates of 2 phenotypes among the US population
(NHANES 1999-2004) // Arch Intern Med. 2008. 168(15): p.
1617-24.

24. Wirtz P. et al. Metabolite profiling and
cardiovascular event risk: a prospective study of 3
population-based cohorts // Circulation. 2015. 131(9): p.
774-85.

25. Yadav D. Et al. Combined Effect of Initial and
Longitudinal Increases in y-Glutamyltransferase on Incident
Metabolic Syndrome: ARIRANG Study. // Yonsei Med J.
2017. 58(4): p. 763-769.

26. Zhang Y. Et al. Non-HDL-C is a Better Predictor
for the Severity of Coronary Atherosclerosis Compared with
LDL-C. // Heart Lung Circ. 2016. 25(10): p. 975-81.

References:

1. Gosudarstvennaya programma razvitiya
zdravookhraneniya Respubliki Kazakhstan na 2020-2025
gody, utverzhdena postanovieniem Pravitelstva Respuliki
Kazakhstan ot 26 dekabrya 2019 goda Ne 982 (The State
Program for the Development of Healthcare of the Republic
of Kazakhstan for 2020-2025, approved by the Decree of
the Government of the Republic of Kazakhstan dated
December 26, 2019 No. 982.) URL:
https://primeminister.kz/assets/media/gosudarstvennaya-
programma-razvitiya-zdravookhraneniya-respubliki-
kazakhstan-na-2020-2025-gody.pdf (data obrachsheniya:
06.08.2020) (last sited: 06.08.2020). [in Russia]

136


https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf
https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf
https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf
https://www.ncbi.nlm.nih.gov/books/NBK278936/
https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf
https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf
https://primeminister.kz/assets/media/gosudarstvennaya-programma-razvitiya-zdravookhraneniya-respubliki-kazakhstan-na-2020-2025-gody.pdf

Hayka u 3apaBooxpanenue, 2021 4 (T.23)

Opnmna.m,noe HCCJICI0BAHHUE

2. Gorelkin  A.G., Pinkhasov B.B. Sposob
opredeleniya biologicheskogo vosrasta cheloveka | skorosti
stareniya [Method for determining the biological age of a
person and the rate of aging]. Gorelkin A.G., Pinkhasov
B.B., zayavitel | patentoobladatel GU NCKEM SO RAMN -
2008130456/14; [Gorelkin A.G., Pinkhasov B.B. applicant
and patentee of GI SCCEM SB RAMS] zayavlen [declared]
22.07.2008;  opublikovan  [published]  27.04.2010.
BronneteHs [Bulletin] Ne12. [in Russia]

3. Denisova A.G., Tatarchenko A.G., Pozdnyakov
[LP.  Structurno-geometricheskie =~ pokazateli  levogo
zheludochka v ocenke elekyricheskogo remodelirovaniya
serdca pri sakharnom diabete [Structural and geometric
parameters of the left ventricle in the assessment of
electrical remodeling of the heart in diabetes mellitus].
Doctor.Ru [Doctor.Ru], 2016. Ne 11 (128). P. 36-41. [in
Russia]

4.  Kotovskaya Yu.V., Tkacheva O.N., Runikhina
N.K. et. Al. lzuchenie dolgozhitelstva: sovremennyi status
problemy i perspektivy [Study of longevity: current status of
the problem and prospects]. Kardiovaskulyarnaya terapiya i
profilaktika. Chast [Part] 1. Tom 16. [Cardiovascular therapy
and prevention. Volume 16]. Ne 3 (2017). P. 75-80. [in
Russia]

5. Madyanov V. Giperurikemiya | sakharnyi diabet
[Hyperuricemia and diabetes mellitus]. RMZH. Meditsinskoe
obozrenie [Mammary cancer. Medical review]. 2019. Ne1(l).
pp. 20-24. [in Russia]

6. Akhmetova K.M., Vochshenkova T.A., Dalenov
E.D., Abduldayeva A.A., Benberin V.V. The Interconnection
of Metabolic Disorders and Carotid Atherosclerosis in the
Kazakh Population. Sys Rev Pharm, 2020. 11(12): p. 2152-
2159,

7.  Amato M.C. et al. Visceral Adiposity Index: a
reliable indicator of visceral fat function associated with
cardiometabolic risk. Diabetes Care. 2010. 33(4): p. 920-2.

8. Amato M.C. et al. Cut-off points of the visceral
adiposity index (VAI) identifying a visceral adipose
dysfunction associated with cardiometabolic risk in a
Caucasian Sicilian population. Lipids Health Dis. 2011. 10:
p. 183.

9. Bo S. Et al. Associations between gamma-
glutamyl  transferase, metabolic abnormalities and
inflammation in healthy subjects from a population-based
cohort: a possible implication for oxidative stress. World J
Gastroenterol. 2005. 11(45): p. 7109-17.

10. Cerhan JR. et al. A pooled analysis of waist
circumference and mortality in 650,000 adults // Mayo Clin
Proc. 2014. 89(3): p. 335-45.

11.  Declaration of Helsinki: Ethical Principles for
Medical Research Involving Human Subjects, JAMA. 2013.
310 (20 p. 2191-2194. PMID 24141714,
doi:10.1001/jama.2013.281053

Coresponding Author:

12.  Girona J. Et al. HDL Triglycerides: A New Marker
of Metabolic and Cardiovascular Risk. Int J Mol Sci. 2019.
20(13).

13. Cakirca G., Gelk M.M. Lipid profile and
atherogenic indices and their association with platelet
indices in familial Mediterranean fever. Turk Kardiyol Dern
Ars. 2018. 46(3): p. 184-190.

14. Hiam D., Patten R. et.al. The effectiveness of high
intensity intermittent training on metabolic, reproductive and
mental health in women with polycystic ovary syndrome:
study protocol for the iHIT- randomised controlled trial.
Trials. 2019. 20: p. 221.

15. Hamaldinen P. et al. Hemoglobin level and
lipoprotein particle size. Lipids Health Dis. 2018. 17(1): p.
10.

16. Kalsch J. et al. Normal liver enzymes are
correlated with severity of metabolic syndrome in a large
population based cohort. Sci Rep. 2015. 5: p. 13058.

17. Lam D., LeRoith D. Metabolic syndrome. In:
Feingold K.R. Anawalt B., Boyce A. Et al eds. Endotext
[Internet]. South Dartmouth, MA: MDText.com, Inc; 2000.
https://www.ncbi.nlm.nih.gov/books/NBK278936/

18. Lorenz M.W. et al. Prediction of clinical
cardiovascular events with carotid intima-media thickness: a
systematic review and meta-analysis. Circulation. 2007.
115(4): p. 459-67.

19. Nikniaz L. et al. Is within-normal range liver
enzymes associated with metabolic syndrome in adults?
Clin Res Hepatol Gastroenterol. 2018. 42(1): p. 92-98.

20. Ranasinghe P., et al. Prevalence and trends of
metabolic syndrome among adults in the asia-pacific region:
a systematic review. BMC Public Health. 2017. 17(1): p.
101.

21. Tanaka K. et al. The relationship between body
mass index and uric acid: a study on Japanese adult twins.
Environ Health Prev Med. 2015. 20(5): p. 347-53.

22. World Health Organization. The world health
report 2002 — Reducing Risks, Promoting Healthy Life.
World Health Organization. 2002. P. 240.

23. Wildman R.P. et al,The obese without
cardiometabolic risk factor clustering and the normal weight
with cardiometabolic risk factor clustering: prevalence and
correlates of 2 phenotypes among the US population
(NHANES 1999-2004). Arch Intern Med. 2008. 168(15): p.
1617-24.

24. Wirtz P. et al. Metabolite profiling and
cardiovascular event risk: a prospective study of 3 population-
based cohorts. Circulation. 2015. 131(9): p. 774-85.

25. Yadav D. et al. Combined Effect of Initial and
Longitudinal Increases in y-Glutamyltransferase on Incident
Metabolic Syndrome: ARIRANG Study. Yonsei Med J.
2017. 58(4): p. 763-769.

26. Zhang Y. et al. Non-HDL-C is a Better Predictor
for the Severity of Coronary Atherosclerosis Compared with
LDL-C. Heart Lung Circ. 2016. 25(10): p. 975-81.

Kamshat Akhmetova — PhD student, Astana Medical University, Nur-Sultan, Republic of Kazakhstan.
Postal address: Republic of Kazakhstan, Nur-Sultan, Syganak street 5/1, apt 52

Phone: 8(702)230 22 23
E-mail: Kamshat2016a@gmail.com

137


https://www.ncbi.nlm.nih.gov/books/NBK278936/
mailto:Kamshat2016a@gmail.com

