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Y KEeHIIH PeNPOLYKTUBHOTO BO3pacra
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AHHOTAIIUA

BBengeHnue. Ynwio goei ¢ n30BITOYHON MAacCOU TeJla U OJKUPEHUEM BO BCEM MHPe HEYKJIIOHHO pacreT. MeTtabo-
JIMdecKye HapylleHUs, IPOBOLMPYeMble Ype3MepHBIM HaKOIUIEHHEM >KHPOBBIX OTJIOKEHHUH, 3HAUNUTEIbHO BIUAIOT Ha
pa3BUTHE U TeueHre PYHKIMOHATBHBIX U3MEHEHUH B OpraHU3Me, B YaCTHOCTU apTepHaIbHOM rumeprensuu (Al).

IT e 1 b . OupeznesneHre u OlleHKA IMOKa3aTesiell 0OMeHa YIJIeBO/IOB, JIUIIU/IOB U TIOJIOBBIX TOPMOHOB Y JKEHIIIUH PENpo-
JIYKTUBHOTO Bo3pacTta ¢ AT u merabosmyeckum cuugpomom (MC).

MaTepumaab U MeETOJB5Hl . BucciegoBanue 6bUIH BKIIOUEHBI 2 TPYIIIBI JKEHITUH PETPOAYKTUBHOTO BO3-
pacTa: OCHOBHYIO T'PYIILy COCTaBIJIM 30 HanueHTOK ¢ Al 1-if crenenu u MC, nmpoxoauBIIne jedyeHue B AKTIOOMHCKOM
MeJUITUHCKOM IeHTpe (T. AkToOe, KazaxcraH); KOHTPOJIBHYIO — 20 IPAKTUYECKU 3/I0POBBIX JKeHII[UH, IPOIIeIINX 00ce-
nmoBaHue B KiiMHUKe ceMeHON MeTuInnHbl 3amaHo-Ka3axcTaHCKoro MeAUITMHCKOTO YHIBepcuTeTa uM. MapaTa Ocrma-
HOBa. I'pyIIIbI OBUIH COTIOCTABUMBI 110 BO3pacTy (35—49 Jiet). Hapsay ¢ u3BMepeHUsIMU apTepUAILHOTO JIABJIEHUS U aHTPO-
IIOMETPUYECKHUX TAPAMETPOB, Y BCeX MAIMEHTOK OIIPEIEIIsUINCh HEKOTOPbIe OMOXUMUUECKUEe TOKA3aTeJIH, & TAKIKE OIIeHH-
BaJIHCH (C UCIIOJIB30BAHUEM 3XOKapauorpaduu) GyHKIMOHAbHBIE TTapaMeTPhl pabOThI ceEp/Lia.

Pes3ynbTartbl. BolABIeHB U3MeHEHUs IIOKa3aTeslell BHYTPHCEPAEYHON IreMOIMHAMUKY y MAllIEHTOK OCHOBHOM
IPYIIBI — YBeJIMUYEeHHe KOHEUHOTO TUACTOJINYECKOTO U CUCTOJIMUECKOTo 00'beMa JIEBOTO JKeIyZ0uKa, a TAKXKe YAApHOTO
obbemMa. BOXUMHUYECKoe MCCIeIOBAHNE BBIABUJIO MOBBINIEHNE KOHIEHTPAIMY TJIIOKO3bl U YPOBHS TPUTJIUIIEPU/IOB B
OCHOBHOW TPYIIIIE, a TAK}KE POCT YPOBHS JIMIIONPOTEN/IOB HU3KOH IUIOTHOCTU U CHUKEHUE YPOBHSI JINTIOIIPOTEHU/IOB BBICO-
KO IIJIOTHOCTU B OCHOBHOU TPYIIIIE IO CPDABHEHUIO C KOHTPOJIBHOM.

3axkuoueHHue. Pazsurue u nporpeccupoBanre MC OKa3bIBaeT CyIIECTBEHHOE BIIMAHUE HA O0Iee COCTOSHUE
[IalleHTOB U MOBBIIIAeT PHUCK BO3HUKHOBEHUS U IIporpeccupoBanus AT

Knaoueenle cnoea: aprepuasibHas TUIEPTEH3Us, MeTaO0OJIHMYeCKUH CHHAPOM, OOMEHHBIe IIPOILEeCCHI, OXKHPEHUe,
JIVTIU/IBL, TJTI0KO3A.
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Arterial hypertension associated with metabolic syndrome
in women of reproductive age
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ABSTRACT

Introduction. Thenumber of overweight and obese people worldwide is steadily increasing. Metabolic disor-

ders caused by excessive accumulation of body fat significantly affect the development and course of functional changes in
the body, in particular arterial hypertension (AH).
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A i m . Determination and evaluation of the levels of carbohydrates, lipids and sex hormones in women of reproductive
age with AH and associated metabolic syndrome (MS).

Materials and methods. Thestudyincluded 2 groups of women of reproductive age: the main group
consisted of 30 patients with AH grade 1 and MS who were treated at the Aktobe Medical Center (Aktobe, Kazakhstan);
control one consisted of 20 apparently healthy women who were examined at the Family Medicine Clinic of the West
Kazakhstan Marat Ospanov Medical University. The groups were comparable in age (35—49 years). Along with the blood
pressure and body measurements, some biochemical parameters were determined in all patients, and the heart perfor-
mance indicators were also assessed (using echocardiography).

Results. Changes of intracardiac hemodynamics in patients of the main group were revealed: an increase in left
ventricle end-diastolic and end-systolic volume, as well as stroke volume. A biochemical analysis revealed an increase in
glucose and triglyceride values in the main group, as well as an increase in the level of low-density lipoproteins and a
decrease in the level of high-density lipoproteins in the main group compared to the control one.

Conclusion. The development and progression of MS has a significant impact on the overall health status of
patients and increases the risk of development and progression of AH.

Keywords: arterial hypertension, metabolic syndrome, metabolic processes, obesity, lipids, glucose.
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BBEJAEHUE

AprepuanbHas rumneprensus (Al') mpusHana
BeAyIuM (aKTOpOM PHCKA Pa3BUTHsS CEPAEYHO-
cocyauctbix 3aboneBanuii (CC3), KOTOpbIE, B CBOIO
ouepe/ib, VAEP:KUBAIOT IEPBEHCTBO B Py TPUYUH
CMepTU Cpeau B3pocJioro HaceseHus [1]. AT' xapak-
TepHa KaK JJISI MYKUWUH, TaK W JJIsl JKEHIIUH, HO
MOKET UMETh CBOW PACOBBIE W Te€HJIEPHBIE 3aKOHO-
MEPHOCTH, a 9KOJIOTUUECKHE U KIUMaTuueckre hak-
TOPBI MOTYT OBITh TPUTEPAMU Pa3BUTHsI 3a00JIeBa-
HUA [1, 2]. Kap/inosioru akieHTHPYIOT BHUMaHUE Ha
TOM, UTO NIpu4uH pa3putus Al MHOkecTBO. Cpenu
HUX MOTYT OBITH HACJIEeACTBEHHOCTh (CeMeHHBIH
aHaMHe3), HapylIeHUus HeUpoperyaanuu (IOBBI-
IeHHasi AaKTHUBHOCTb CUMIIATUYECKOH HEPBHOU
CHCTEMBI), TOPMOHAJIbHBIE U METa00TMUECKHE HAPY-
meHus, (PyHKIHOHAJbHASA IATOJIOTHs IIOYeK, a
TaKyKe COCYIUCThIE MEXaHU3MBbI (UCHYHKITUA SHI0-
TeJINAJIbHBIX KJIETOK) K UYpE3MEPHOE CTaApEHHE COCY-
1oB [2, 3].

Cremyer OTMETUTD, UTO apTepUaIbHOE JaBIEHHE
(AJl) siBIsIeTcss Pe3yIbTATOM B3aUMOJEHCTBUS U
MIPOTHUBOJIEUCTBUSA CUJIbI U 00beMa BbIOpOCca cep/ia
U peaknuu (COIPOTHBJIEHUE) COCYZIOB (aprepwii),
YTO OOYCIOBIUBAETCS UX JKECTKOCTHIO [2]. B TO xe
BpeMs JKECTKOCTh apTepHUH OIpesessieTcs BO3JIeH-
CTBHEM [IaBJIEHHS KPOBHU BCJIE/ICTBUE W3MEHEHUs
yIapHOTO 00beMa MOCJIe COKPAIIEHUS JKEITYI0UKOB.
3ameTtuM, yTo A/l — 3TO MOKa3aTesIb IENPEPHIBHOTO
(usmosornueckoro Impoiiecca, TPEOYIOMETO IJIst
CBOETO0 TO//IEPKAHUS YaCTU CEPAEUHOM AeATeTbHO-
ctu. AJl TOAJIep;KUBAETCS OCTaTOYHBIM YAAPHBIM

INTRODUCTION

Arterial hypertension (AH) is a leading risk factor
for cardiovascular diseases (CVD), which, in turn,
stay the leading cause of death among adult popula-
tion [ [1]. AH is typical for both men and women but
may have its own racial and gender patterns, and
environmental and climatic factors may be triggers
for the development of the disease [1, 2]. Cardiolo-
gists focus on the fact that there are many causes of
arterial hypertension. Among them may be heredity
(family history), disorders of neuroregulation (sym-
pathetic nervous system overactivity), hormonal and
metabolic derangements, functional kidney patholo-
gies, as well as vascular factors (endothelial cells dys-
function) and early vascular aging [2, 3].

It should be noted that blood pressure (BP) is a
result of the interaction and counteraction of the
intensity and volume of cardiac output and resis-
tance of vessels (arteries) which is due to their stiff-
ness [2]. At the same time, arterial stiffness is deter-
mined by the interaction of blood pressure due to
changes in stroke volume following ventricular con-
traction. Note that BP is an indicator of continuous
physiological process that requires participation of
the cardiac activity to maintain. BP is maintained
by residual stroke volume in the aorta and central
arteries which causes extension of the arterial walls.
Consequently, arterial elasticity ensures their
extensibility, and stiffness — an increase in blood
pressure.

To minimize the metabolic and functional costs
of cardiac performance, it is important to maintain a
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00'beMOM KPOBH B a0pT€ U IEHTPATbHBIX apTEPUAIX,
uT0 00YyCJIOBJIMBAET PACTSDKEHHME CTEHOK apTepHii.
CrnemoBaTeabHO, BJIACTUYHOCTh apTepuil obecrevn-
BaeT UX PACTsIKEHHUE, & JKECTKOCTh — POCT JIaBJIEHUS
KPOBH.

JIiss MUHUMU3AIUY SHEPTETHYECKUX U DYHKIU-
OHAJIPHBIX 3aTPaT Ha pabOTy cepIia BaXKHBIM OCTa-
eTcsl COXpPaHEeHHUE JIOCTATOUYHO BBICOKOHN 3IaCTHUYHO-
ctu aprepuii. CTapeHue COCyI0B C IOTEPEN 3I1aCTHI-
HOCTHU M POCTOM KECTKOCTH YBEJIUUHBAIOT COIPO-
TUBJIEHUE COCY/IOB PACTSIKEHUIO, OCJIOMKHSIS U ITepe-
rpy?kad paboTy cepAlna, IPOBOIUPYS 3a/1elCTBOBA-
HUE JIOTIOJITHUTEJIbHBIX SHEPTETUUECKUX PECYPCOB C
aKTUBAIMel KOMIIEHCATOPHBIX MEXaHU3MOB [3].

PaccmatpuBasi MexaHu3Mbl Kosiebanuss All, He
caeayeT 3a0bIBaTh O BJIMSHUM BSISKOCTH U 0ObeMa
KPOBH, HIHUPKYJIHPYIOIIET0 B KPOBEHOCHOM pYCIIE.
It GHaKTOPHI YACTO 3aBUCAT OT OCOOEHHOCTEH MeTa-
Oosimzma [2]. BaaumocBs3b MeTabOIUUECKUX HAPY-
meHut 1 CC3 oborogHa. VI3MeHeHne (HU3HUOJIOTUN
KpoBooOpareHus (IIOBBIIIEHUE JIABIEHUA) TOPOXK-
JlaeT MeTaboJIMYeCKre HapYIIeH!s], B IIEPBYIO OUe-
peIb B HEPBHOM, CEP/IEUHO-COCY/IUCTON U BBIIEIHU-
TeJIbHOU cucreMax. B To ke BpeMs noBeIIIeHHOe A/l
Yaiie BCTpevaeTcs y MalueHTOB ¢ THarHOCTUPOBaH-
HBIM MeTabosmyeckuMm cuuzapomom (MC), uro
HEPEJIKO CBSI3aHO KaK C HAPYIIEHUSMH OOMEHHBIX
IPOIECCOB, TaK U €O cenupUKONA MUTAaHUA [4, 5].
Tak, y >xeHIIUH ¢ A" HepeJIKO peTUCTPUPYIOT OKU-
peHue, TUCTUNHAEMUI0, HApYIIEeHUsS TOPMOHAJIb-
Horo 6asaHca u caxapHbli quabet (CT) [4].

Muorve aBTOPHI OTMEYAIOT, YTO OKHUPEHHE
(B wactHOCTH TO abIOMHUHQIPHOMY THITYy) 3HAUM-
TEJIPHO IOBBIIIAET PUCK BOBHUKHOBeHUs Al 1 ycyTy-
6sis1eT ee TeueHue [2, 4, 5]. IIpu 5TOM BayKHYIO POJIh
WUTpaeT XapakTep, KyJIbTypa U OCOOEHHOCTH IHTa-
uus. Tak, E.K. Webster et al. [5] ormeuaror, uto mpo-
[EHT )KUTEJIEH ¢ U30BITOYHOM MaCCOH Tesla U O3KUpe-
HUeM (Jla’ke cpeJli MOJIOJIEKH) BBIIEe B HEOJIATOIo-
JIVYHBIX PAaOHAX U HIKE B 9KOHOMHYECKH YCIIEIII-
HBIX PETrHOHaX cTpaHbl. [Ipu 5TOM y /IeBOUEK, CTpa-
JIAIOIINX OXKUPEHueM, PUCK BO3HUKHOBeHHs CC3
OBLT BIBOE BBIIIIE B CPABHEHHUU CO CBEPCTHULIAMU C
HOpMasIbHBIM MHZAEKcOM Macchl Testa (MIMT), a puck
pasButusi AI' BTpoe IpEBBIIIAT TOKA3aTeJTH KOH-
TPOJILHOU TPYMITHI [5].

KosmnuecTBo J1107ied ¢ n30bITOYHON Maccod Tesa
U OKUPEHHEM HEYKJIOHHO PacTeT. ATO XapaKTEPHO
Kak ]I B3POCJBIX, TaK U I Jered. HapymeHue
KyJIbTYypbl TMUTAHUS WJIH, HAIIPOTHUB, OCOOEHHOCTH
HAI[MOHAJILHOH KyXHH, a TaKKe HeJI0CTaTOUHast
(pusHUecKast aKTUBHOCTD SIBJISTFOTCS TJIABHBIMH ITPH-
YMHAMU IIPOTPECCUPOBAHUS OXKUPEHHUS U PA3BUTUS
MC [6-8]. CnemoBaTespHO, M3yUeHUE TEUEHUS U

high arterial elasticity. Vascular aging accompanying
loss of elasticity and increased stiffness increases the
vascular resistance to extension, complicating and
overloading the cardiac performance, causing the
use of additional energy resources with the activa-
tion of compensatory mechanisms [3].

Considering the mechanisms of BP fluctuations,
one should not forget about the influence of the vis-
cosity and volume of circulating blood. These factors
often depend on the characteristics of metabolism
[2]. The relationship between metabolic disorders
and CVD is mutual. Changes in the physiology of
blood circulation (increased pressure) caused meta-
bolic disorders, primarily in the nervous, cardiovas-
cular and excretory systems. At the same time, ele-
vated BP is more common in patients with diagnosed
metabolic syndrome (MS) which is often associated
with both metabolic disorders and dietary habit [4,
5]. Thus, obesity, dyslipidemia, hormonal imbal-
ances and diabetes mellitus (DM) are often observed
in women with AH [4].

Many authors note that obesity (particularly
abdominal) significantly increases the risk of AH
and aggravates its course [2, 4, 5]. At the same time,
dietary patterns, culture and habit play an impor-
tant role. For example, Webster et al. [5] note that
the percentage of overweight and obese residents
(even among young people) is higher in unfavor-
able areas and low socioeconomic regions of the
country. At the same time, in obese girls, CVD risk
of was twice as high compared to peers with a nor-
mal body mass index (BMI), and hypertension risk
was three times higher compared to the control
group [5].

The number of overweight and obese people is
steadily increasing. This is true for both adults and
children. Alteration of the food culture or, on the
contrary, the peculiarities of an ethnic cuisine, as
well as a low level of physical activity are the main
causes of obesity progression and MS development
[6—8]. Therefore, the study of the course and deter-
mination of the patterns of development of various
diseases aggravated by MS are of undeniable rele-
vance.

AIM OF THE RESEARCH

Determination and evaluation of the levels of car-
bohydrates, lipids and sex hormones in women of
reproductive age with hypertension and associ-
ated MS.

MATERIALS AND METHODS

Study design. Clinical, descriptive, cross-sec-
tional study of patients of the Aktobe Medical Center
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omnpeziesieHre 3aKOHOMEPHOCTeH pa3BUTUA pa3Iny-
HBIX IIATOJIOTUH, OTATOIEeHHBIX MC, UMEIOT HeocIo-
PUMYIO aKTYaJIbHOCTbD.

IIEJIb NCCJIEJOBAHUA

OmpeziesieHre U OIlEHKa IIOKas3arejied obMeHa
VIJIEBOJIOB, JIUMU/IOB U TOJIOBBIX TOPMOHOB Y JK€H-
IIMH PeNnpoayKTUBHOTO Bo3pacra ¢ AT' u MC.

MATEPUAJIBI 1 METO/bI

JusaiftH uccaeaoBanusa. KinmHuyeckoe, ommca-
TEJILHOE, OJTHOMOMEHTHOE KPOCC-CEKITMOHHOE HCCITe-
JIOBAaHHE MAIEHTOB AKTIOOMHCKOTO MEIUIIMHCKOIO
nenTpa (r. AkTobe, Kazaxcran) u KiimHUKY ceMelHOM
menunuuapl HAO «3amagHo-Kazaxcranckuil Memu-
OUHCKUU yHUBepcuTeT uM. Mapara OcmanoBa». Bee
MAIMEHTHI TIO/IITMCAIN TUChMEHHOE COoTJIacHe Ha yJa-
cTHe B HCoIeAoBaHuU. Idtudeckuil komurer HAO
«3anagHo-KazaxcTaHCKUH MeTUIIMHCKUN YHUBEPCH-
TeT uM. Mapata OcliaHOBa» ITOJTBEPAJI COOTBET-
CTBHUE WCCJIEZIOBAHUS TMPUHITUIIAM XeJTbCHHCKOU JIeK-
JIapaliyiy, peryiaMeHTUPYIOIIEN ITPOBeIeHUE HCCIIE/0-
BaHUU Cy4acCTHEM *KUBOTHBIX JIMOO UeI0BEKA.

XapakTepucTHKa MalueHToB. B ucciemosa-
HUU y4YaCTBOBAJIH 50 KEHIIUH PEIpPOYyKTHBHOTO
Bo3pacta. B 0OCHOBHYyIO IpyIIly BOILIH 30 MallUeH-
TOK, y KOTOPBIX ObLIa AuarHocTHpoBaHa Al 1-i cre-
nenu (ct.) B couetanuu ¢ MC. KoHTposbHYIO rpyniLy
COCTaBUJIM 20 MPAKTUYECKU 3/I0POBBIX JKEHIIUH,
MPOIIEAIINUX 00cyieoBaHe B KIWHUKe ceMelHOH
MeIHUITUHBI. [Pyl OLTH COIIOCTABUMBI 110 BO3pa-
cry (OT 35 710 49 J1eT).

Coop u 00paGoTKa AaHHBIX. BceM manueH-
TaM IIOCJI€ TOCIHUTAIM3AUN €KeTHEBHO II0 00Ie-
MPUHATOU cXeMe IIPOBOJINJIOCHh U3MEpPEHNE apTepH-
aJIbHOTO JiaByieHus1. Onpeesnsicsa pag OnoxuMude-
ckux mapamerpoB (B jabopatopum INVITRO), a
Tak)ke OBLIO BBIIIOJTHEHO AHTPOIIOMETPHYECKOE
obciieoBanue.

JduarnocrupoBanHas Al 6pu1a kiaccuduuupo-
BaHA B COOTBETCTBUU C peKOMeHJanuaMu Beemmup-
HOU opranuszaiuu 3apaBooxpanenus (BO3) (1999):
Al 140-159/90—99 MM PT. CT. cOOTBeTCTBYeT Al 1-1i
ct.; ymepenHas A (2-s CT.) XapakTepU3UPYyeTCs
ypoBHeM AJl B mpezesax 160—179/100—109 MM PT.
cT.; AT" 3-1 cT., wiu TsKesnas dopma AL, perucrpu-
pyercs npu A/l = 180/110 MM pr. ct. [Ipu mokasare-
51X AJl = 140 / < 9O MM PT. CT. JUATHOCTUPYIOT U30-
JIMPOBAHHYIO CHCTOJIMYECKYIO THIIEPTEH3HIO [9].

Juarno3 MC ycraHaBJIMBaJId B COOTBETCTBUH C
KpuTepusaMu MeskIyHapoaHol deaepaliuu guabera
(IDF, 2007) [10], BO3 (1999) [11] 1 Beepoccutickoro
HayyHOTO obOiecTBa kapauosoroB (BHOK) (2010)
[12] mo HasuuwMio Tpex u 6oJtee MoKasaresie (Tab. 1).

(Aktobe, Kazakhstan) and the Family Medicine
Clinic of the West Kazakhstan Marat Ospanov Medi-
cal University. All patients signed a consent to par-
ticipate in the study. The Ethical Committee of the
West Kazakhstan Marat Ospanov Medical University
confirmed the compliance of the study with the prin-
ciples of the Declaration of Helsinki which regulates
the conduct of research involving animals or humans.

Patients. The study involved 50 women of repro-
ductive age. The main group included 30 patients
who were diagnosed with AH grade 1 in combination
with MS. The control group consisted of 20 appar-
ently healthy women who were examined at the
Family Medicine Clinic. The groups were compara-
ble in age (from 35 to 49 years).

Data collection and processing. All
patients during hospitalization had their blood
pressure measured daily according to the gener-
ally accepted scheme. A number of biochemical
parameters were determined (at the INVITRO lab-
oratory) and an anthropometric examination was
also carried out.

Hypertension was classified in accordance with
the recommendations of the World Health Organiza-
tion (WHO) (1999): BP 140—-159/90—99 mm Hg cor-
responds to arterial hypertension of the grade 1;
moderate hypertension (grade 2) is characterized by
the level of blood pressure within the range of 160—
179/100—109 mm Hg; arterial hypertension of the
3 grade, or severe form of areterial hypertension, is
registered when blood pressure is >180/110 mm Hg.
Isolated systolic hypertension [9] is diagnosed with
blood pressure >140/<90 mm Hg.

The diagnosis of MS was made in accordance with
the criteria of the International Diabetes Federation
(IDF, 2007) [10], WHO (1999) [11] and the Society of
Cardiology of the Russian Federation (SCRF) (2010)
[12] by the presence of three or more indicators
(Table 1).

Statistical processing of the results was performed
using STATISTICA 10 software and Student’s test.
The result was deemed significant at p < 0.05.

RESULTS

For diagnosis of MS, the following parameters
were determined: waist and hip circumferences, BMI
and the waist/ hip ratio. Thus, a waist circumfer-
ence of more than 80 cm in combination with a BMI
of 30 kg/m? or more, as well as the waist/hip ratio of
0.85, made it possible to diagnose MS in all exam-
ined women of the main group (Table 2). Meanwhile,
the results of the anthropometric examination indi-
cate the absence of metabolic syndrome in the con-
trol group.

10
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Ta6smmua 1. Kpurepun Hanuaus MeTabosmdeckoro cuipoma corsiacio IDF, BO3 u BHOK
Table 1. Criteria for diagnostics of metabolic syndrome according to IDF, WHO u SCRF

Iloka3aTesib / Parameter

Pesynbrar / Result

06bem Tanuy, cM / Waist circumference, cm 80
CooTHo1eHMe 06'beMa TaINH K 06beMy 6efiep / Waist/hip ratio 0.85
WHpekc maccel Tesa, kr/m? | Body mass index, kg/m? >30
ApTepuanbHas runepTeH3usi, MM pT. cT. / Arterial hypertension, mm Hg >130/85
[1roko3a HaTowak, MMoJb/ 1 | Fasting glucose, mmol/1 5.6
Tpurnuuepubl, Mmosib/a | Triglycerides, mmol/1 >1.7
JlunomnpoTeu bl BBICOKOH IMJIOTHOCTH, MMoJIb /a1 | High-density lipoproteins, mmol/1 >1.2
XosiecTepuH JUMONPOTEN/I0B HU3KOH MJIOTHOCTH, MMOJIb /JT* >3
Low-density lipoprotein cholesterol, mmol/1*
MoueBas kucsota / Uric acid:

B CbIBOPOTKe KpPOBH, MKMOJIb/ 1 | in blood serum, pmol/1 150-350

B MOYe, MMOJIb/cyT | in urine, mmol/day 1.48-4.43
Actpaauos, nmoab/a | Estradiol, pmol/1 <183

[nroko3oTosiepaHTHBIN TecT ¢ C-nenTtuAoM | Glucose tolerance test on C-peptide

[MonoxkutenbHbll / Positive

[IpumMedyaHmda:

IDF - International Diabetes Federation (MexayHnapogHas ¢enepanus guabera); BO3 - Bcemupnasi opraHusanus

3apaBooxpaHenus; BHOK - Becepoccuiickoe HayuHOe 06111eCTBO KapAHOJIOTOB.

Note
* CorytacHo kinaccupukanuu BHOK, 2010 [12].
According to SCRF, 2010 [12].

Crarucruueckas 06paboTKa pe3yJIbTaToB IIPOBe-
JleHa ¢ nomo1npio makera nporpamm STATISTICA 10
¢ omnpenenenueMm kpurepus CrblofieHTa. PesysnbraT
CUUTa/Id JOCTOBEPHBIM IIPHU p < 0.05.

PE3YJ/IBTATDBI

Insa muarHoctupoBanuss MC 6bUIH OIpesiesieHbI
cyIeflytolye mapaMeTphl: 00beMBbI Taauu U Oefep,
UMT wu cooTHouleHne oOBEMa TaIHU U OOBEMa
6enep. Tak, o6bem Tasuu 6osiee 80 M B COUETAHUH
¢ UIMT 30 kr/m? u 6oJjiee, a TaKKe COOTHOIIEHHUEM
obbemMa Tamuu K 00beMy Oenep 0.85 IMO3BOJIMIHN
ycraHoButh Haiuurie MC y Bcex 006cieoBaHHBIX
JKEHIITUH OCHOBHOU IpyIIIbI (Tabu. 2). B To 3xe Bpems
pe3yIbTaThl aHTPOIIOMETPUYECKOTO HCCIIEIOBAHMUS
CBHJIETEJILCTBYIOT 00 OTCYTCTBUH METAOOJIMYECKOTO
CUHZIPOMA B KOHTPOJIBHOU TPYIIIIE.

Bcem manmmenTam OBLTIO TIPOBEAEHO AETAIHHOE
HCCJIEZIOBAHUE CEPIEUHO-COCYIUCTON JIESITEIHHOCTH
(m3mepenne AJl, sxoxkapauorpadus (9xoKTI') c onpe-
JleJIeHuEeM psijia mapaMeTpoB) (Tabut. 3).

: IDF - International Diabetes Federation; WHO - World Health Organization; SCRF - Society of Cardiology of Russian Federation.

All patients underwent a detailed study of cardio-
vascular activity (measurement of blood pressure,
echocardiography (EchoCG) with the determination
of a number of parameters) (Table 3).

EchoCG results showed changes in physiological
parameters of intracardiac hemodynamics in
patients of the main group: an increase in left ven-
tricular volume parameters (left ventricular end-dia-
stolic volume, left ventricular end-systolic volume,
stroke volume) compared with the control group.
Ejection fraction in patients of the main group was
53.0 + 1.7%. Note that the ejection fraction below
53% is considered reduced, and the reference values
of the ejection fraction are within the range of
53—55%.

We also have assayed biochemical parameters
(Table 4) in order to evaluate the metabolic processes
in the examined women which made it possible to
establish to some extent the causes, or identify pat-
terns of progression of the cardiovascular pathology.
The results of a biochemical analysis of patients in

Ta6una 2. AHTponoMeTpUYeCKHe TT0OKa3aTeln 06C/IeI0BaHHbBIX TAIIUEHTOB

Table 2. Anthropometric parameters of the examined patients

Iloka3aresb PedepencHoe 3HaueHne OcHoBHasArpynna KoHTpoJsibHas rpymnna

Parameter Reference range Main group Control group p

06'beM TaIUH, CM 80/85 87.4+54 83.67 +1.23 0.494487
Waist circumference, cm

WHpekc Macchl Tesa, Kr/m? 25-30 31.5+1.26 24.07 £ 0.05 0.000001

Body mass index, kg/m?
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Ta6smmua 3. OTaesbHble pe3y/IbTaThl 06CAEA0BaHUs CEPAEYHO-COCYAUCTON CUCTEMBI B IPyIINaX NallieHTOB
Table 3. Some results of the cardiovascular examination in groups of patients

PedepeHcHoe
3Ha4YeHHe
Reference range

Ioka3aTesib
Parameter

OcHOBHas rpynna KoHTpo/bHas rpynna

ApTepuasbHOe aBJeHHE, MM PT. CT.
Arterial pressure, mm Hg

110-130 / 70-80

KoHe4HbIN [MaCTOIMYECKHUH 06 beM 59-138
JIEBOTO YKeJIyZ,049Ka, MJI

Left ventricle end-diastolic volume, ml

KoHe4HbIN CUCTOIMYECKHUH 06 bEM 18-65
JIEBOTO YKeJIyZi0uKa MJI

Left ventricle end-systolic volume, ml

YnapHbIi 06'bEM, MJI 70-100

Stroke volume, ml
Opaknus usrnanus, % 55*
Ejection fraction, %

Main group Control group

1458+3.5/925+3.3 133.0+1.75 0.003121
110.8+2.4 91.4 +1.87 0.000000
62.3+0.52 50.1 +1.07 0.000000
86.0+£1.40 71.08 £ 0.5 0.000000
53.0+1.7 55.0+1.5 0.380843

*ITo Simpson.
According to the Simpson's method.

Pesynbrarer 9xoKI nmokasanu usMeHeHus GU3U-
0JIOTUYECKUX IT0OKa3aTesiell BHyTPUCEDPIEUHOU reMo-
JUHAMUKH y TAIIHEHTOB OCHOBHOW TPYIIIIBI: YBEJIH-
yeHHEe 00BEMHBIX ITOKa3aTesIeld JIEBOTO JKeJyA0UKa
(KOHEUHBIH JIHACTOJIMYECKUH OOBEM JIEBOTO KEJTy-
JIOUKa, KOHEUYHBIH CHCTOJIMYECKHH OOBEM JIEBOTO
JKeJIy/IOUKa, YAAPHBIH 00beM) B CDAaBHEHUU C TPYII-
Mol KOHTpossA. Opakius W3THAHUA Y MAI[UEHTOB
OCHOBHOU TpyIIIbI cocTaBwiaa 53.0 + 1.7 %. Otme-
THUM, 9TO QpaKLUAd U3THAHUA HIDKE 53 % CunTaeTcs
CHIKEHHOU, a pedepeHCHble 3HAUEHUA (Qpakiuu
W3THAHWS HAXOJSATCS B IIpeJiesiax 53—55 %.

Taxyke HaMU ObUIH OCYIIECTBJIEH aHAIH3 OHOXU-
MHUYECKHX IMOoKasaTesied (Tabjl. 4) ¢ Leabl0 OLEHKH
MeTaboJTMUECKUX ITPOIIECCOB B OpraHU3Me 00CiIe/0-
BaHHBIX JKEHIITUH, YTO [I03BOJISIET B HEKOTOPOU Mepe
YCTAaHOBUTH IPUYUHBI WJIN BBISIBUTH 3aKOHOMEPHO-
CTH TIPOTPECCUPOBAHMS IATOJIOTUU CEPEYHO-
COCY/TUCTOH CHCTEMBI. Pe3yIbTaThl GMOXUMUYECKOTO
HICCJIe/TOBAHUS MTAITIEHTOK OCHOBHOM T'PYIIIBI MTOKA-
3aJTH Y HEKOTOPBIX U3 HUX HAJTNYUeE IpearnabeTnae-
CKOTO COCTOSIHMSI C KOHIIEHTpAIlMed IJIIOKO3bI B
CBIBOPOTKE KPOBU Oosiee 6.0 MMOJIb/J, XOTS Cpel-
HY€e BeJIMYUHBI 3TOTO TapaMeTPa B OCHOBHOU I'PyTIIIe
He IIPEBBINIATN [IOPOTOBOTO 3HaUeHUs:. Tak:ke OTMe-
THUM, YTO YPOBEHb UHCYJINHA OBLI B IIpesiesiax Gpusu-
OJIOTUYECKOW HOPMBI y BCEX KEHINHH OCHOBHOM
TPYIIIBI, HO OBUI BBIIIE [0 CPABHEHUIO C TPYIIION
KOHTPOJIs (CM. TabJ1. 4).

Hab:roziaercsi yBesindeHre YPOBHsI TPUIJIUIIEPH-
JIOB B OCHOBHOH I'PYIIIE /10 1.77 + 0.87 MMOJIb/JI B CpaB-
HEHUU C KOHTPOJIBHOHM rpymmnoit (1.17 + 0.29). 3ToT
[I0Ka3aTeJb JIOMOIHUTEIBHO MTOATBEPKAAET HATUIKE
MCy nanueHTOB OCHOBHOH T'PYIIIIBI, KaK, B YACTHOCTH,

the main group showed in some of them the presence
of a pre-diabetic state with a blood glucose level
above 6.0 mmol/l, although the average glucose
concentration in the main group did not exceed the
threshold value. We have also found that insulin val-
ues were within the physiological reference range in
all patients of the main group but exceeded those of
the control group (see Table 4).

There is an increase in the level of triglycerides in
the main group up to 1.77 + 0.87 mmol/l in compari-
son with the control group (1.17 + 0.29). This indica-
tor additionally confirms the presence of MS in
patients of the main group, as, in particular, the low-
density lipoprotein level (according to SCRF, a con-
centration of more than 3 mmol/l is a marker of the
MS development) [12]. At the same time, the concen-
tration of high-density lipoprotein cholesterol was
reduced in the main group in comparison with the
control, although it was within the reference values
(see Table 4).

DISCUSSION

Patients of the main group were diagnosed
with arterial hypertension of the first grade (BP
145.8 £ 3.5 / 92.5 + 3.3 mm Hg) in combination
with metabolic syndrome (waist circumference
87.4 + 5.4 cm; BMI 31.5 + 1.26 kg/m?).

Obesity is a relevant problem, both worldwide
and in Kazakhstan. So, Berdygaliev et al. indicate
that an increase in body weight in Kazakh women is
observed with age. If up to 30 years body weight of
Kazakh women is mainly within the range of
50-59 kg, then after 30 years the body weight

12
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Ta6.1una 4. BroxrMUyecKye oKa3aTea d KPOBH 06C/IeJOBAaHHbIX TALUEeHTOK
Table 4. Biochemical parameters of the blood of the examined patients

l'l PedepeHcHoe OcHOBHasA KoHTposibHas

oxasatre/ib 3HayeHHe rpynmna rpynmna
Parameter y! ¥ p

Reference range Main group Control group

KoHIeHTpanus rroKo3s! (KanuaispHast 4.1-5.9 5.60 + 0.87 4.50 +£0.33 0.045096
KpPOBB), MMOJIb/JT
Glucose concentration (capillary blood), mmol/1
WucynuH, MKME /M 3-24.90 9.30 +£0.81 7.50 £0.26 0.038074
Insulin, plU/ml
Wupexkc uncynunopesucrentHocty HOMA-IR 2.86 2.3 1.2 -
Insulin resistance index HOMA-IR
Tpurnunepuabl, MMOJIb/JI <1.7 1.77 £ 0.87 1.17 £ 0.29 0.939383
Triglycerides, mmol/1
XoJiecTepUH JIUIIONPOTEN/I0B BICOKOH 1-1.2 1.33+0.29 1.61+0.10 0.364634
IJIOTHOCTH, MMOJIb /JT
High-density lipoprotein cholesterol, mmol/1
XoJiecTepUH JUMONPOTENI0B HU3KOK <3 4.73 +3.08 38171 0.792598
IJIOTHOCTH, MMOJIb /T
Low-density lipoprotein cholesterol, mmol/1
YpoBeHb 3CTPafiN0J1a, IMOJIb /I 363 + 3.45 323.4+3.72 0.000000
Estradiol level, pmol / 1:

dosukynsapHas dpasa 73-1284

follicular phase

npeoBy/siTopHas ¢pasa 131-1655

preovulatory phase

U TI0Ka3aTesIb COJIEPIKAHMSA JIUIIOIPOTEU/IOB HU3KON
wrotHoctu (corytacio BHOK, xonienTpanus Gosee
3 Mmoutb/s1 — mapkep paszsutus MC) [12]. ITpu sTom
COJiep?KaHUe XOJIECTEPHHA JIUIIONIPOTEU/IOB BBICOKOM
IJIOTHOCTH OBLIIO CHIKEHO B OCHOBHOM TPYIITIE B CPaB-
HEHWH C KOHTPOJIBHOH, XOTs ¥ HAXOAWJIOCh B IPaHU-
1ax pedbepeHCHBIX 3HaUeHUH (CM. TalJL. 4).

OBCYX/JIEHUNE

¥ manmeHTOK OCHOBHOM TPYIIIBI HATHOCTHPO-
BaHa Al nepBoti crenenn (A]l 145.8 + 3.5 / 92.5 +
+ 3.3 MM PT. CT.) B COUETAHHUHU C METaOOJTHIECKUM
curgipomoM (00bem Tamuu 87.4 + 5.4 cm; UMT
31.5 + 1.26 kr/M?). OKUpEHUE SBJISAETCA aKTYaJIbHOU
npobsieMoH, KaKk Ha MHUPOBOM ypOBHE, TaK W ISt
Kazaxcrana. Tak, A.b. bepapiranues ¢ COaBT. yKa3bl-
BAIOT, YTO YBeJIMUEHHE MAacChl Tejla y Ka3axCKHUX
JKeHINWH HabrogaeTces ¢ Bo3pactoM. Ectu 710 30 Jsier
Macca TeJla Ka3aXxCKUX JKeHIIMH HaXOAUTCS ITPENMy-
IIECTBEHHO B IIpefiesiax 50—59 KT, TO IIOcJIe 30 JIeT
Macca Tejla HAYMHAET CTPEMUTEIHHO pacTu (pe3ko
VBEJIUUUBAETCA JOJIs JKEHIIWH ¢ Maccoi Oosee
80 kr) u B rpyI1ie 59—60 JIET JOCTUTAET CBOETO MaK-
cuMyMa [7]. HacTUUHO 5TO MOATBEPIK/AIOT HOJTyUeH-
Hble HAaMH JIaHHBbIe, TaK KaK BO3PACT IAI[UEHTOB
OCHOBHOH TPYIIIBI COCTaBUI 35—49 JeT. [Ipu aTom
CTOUT OTMETUTh, yTo VIMT GoJiee 30 3HAUUTEIHHO
VBEJIUYNUBAET BEPOSATHOCTh PA3BUTHUS CEPJIEYHO-

begins to grow rapidly (the proportion of women
weighing more than 80 kg increases dramatically)
and reaches its maximum in the group of
59—60 years [7]. This is partly confirmed by our
data, since the age of patients in the main group
was 35—49 years. At the same time, it should be
noted that a BMI of more than 30 significantly
increases the risk of cardiovascular diseases and,
in particular, arterial hypertension [5, 8, 9]. In
addition, there is a relationship between hormonal,
metabolic derangements and weight gain in
women. And such processes tend to worsen with
age and are most often associated with the develop-
ment of AH and MS [10, 11].

The study determined a number of biochemical
parameters in women with hypertension and MS.
In particular, a comparison was carried out for
parameters of the concentration of blood glucose.
In patients of the main group, a pre-diabetic state
(5.60 + 0.87 mmol/l) was recorded with insulin
levels within the normal range. In the control
group, the glucose concentration was significantly
lower (4.50 + 0.33 mmol/1). The insulin level was
higher in the main group (9.30 + 0.81 versus
7.50 + 0.26 pIU/ml in the control group). Perhaps
this is due to the influence of excessive fat accumu-
lation on the function of ovarian hormone synthe-
sis, namely, its inhibition [12]. In turn, estrogen
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COCYJTUCTBIX 3a00I€BAaHUU U, B YACTHOCTH, TUIIEPTO-
uui [5, 8, 9]. K Tomy ke cylecTByeT 3aBUCHMOCTD
MEKTy TOPMOHAJIBHBIMU, META00INIYEeCKUMHU Hapy-
MIEHUSMHU U YBEJIMYEHUEM MAacChl TeJa Y JKEeHIIHH.
U noso6HbIE POIECCH UMEIOT TEHAEHITUIO YCYTY-
OJIATHCS C BO3PACTOM U HAaMOO0JIee YACTO COMPSIIKEHBI
¢ pazsutuem Al' u MC [10, 11].

B xone uccieoBaHus OMpPenesiscs psi Onoxu-
MUUYEeCKHX TokKazaresned y skeHmuH ¢ AI' u MC.
B yacTHOCTH, OBLIO IPOBEZIEHO CPAaBHEHHE ITOKA3a-
TeJiell KOHIIEHTPAIINH TJIIOKO3bI B KPOBH. Y TaI[UeH-
TOB OCHOBHOU I'PYHIIbI (PUKCUPOBAIH IIpeAanabeTH-
yeckoe cocrosiHue (5.60 + 0.87 mMMoOib/i), mpu
YPOBHE HWHCYJIMHA B Ipefiesiax HOPMBI. B rpyrme
KOHTpOJISI ITI0Ka3aTejb KOHIIEHTPAIMHU TJIIOKO3bI
ObLJI 3HAYUTENBHO HIKE (4.50 + 0.33 MMOJIb/JI).
YpoBeHb MHCYIMHA OBLI BHIIIIE B OCHOBHOU TPYIIIIE
(9.30 + 0.81 mpoTuB 7.50 + 0.26 MKME/MJ B KOH-
TPOJIbHOMU). BO3MOKHO, 3TO 00BsCHSAETCS BIUSHUEM
Ype3MEPHOTO HAKOILJIEHUS JKUPOBBIX OTJIOXKEHUH Ha
(pyHKIIMIO cCHHTE3a TOPMOHOB SIMYHUKOB, 4 UMEHHO
ee yruereHueM [12]. B cBor ouepespb, HEOCTATOU-
HOCTh 3CTPOTEHOB, II0 /[JAHHBIM JIUTEPATYPHBIX
HMCTOYHHUKOB, BJIUSET HA UYYBCTBUTEILHOCTD TKAHEN K
WHCYJINHY. OCTPOTEHBI IIOBBIIIAIOT €e U CIoco0-
CTBYIOT IepU(EPUIECKOMY PaCIpee/IEHUI0 KIUPO-
BBIX OTJIOJKEHUH, B TO BPEMs KaK TECTOCTEPOH CIIO-
coOCTByeT HAKOIUJIEHUIO JKHUpa B a0JIOMHHAIBHOU
obsactu. CieoBaTeNIbHO, y JKEHIIUH C IIPOTPECCHU-
pytommum MC, 0co0eHHO TIPU HAJIUYUK OXKUPEHUS
1Mo abJJOMHUHAJILHOMY THITY, HAOJIIO/IaeTCs] CHUKEH-
Hasl YYBCTBUTEJIbHOCTh TKAHEHW K WHCYJIMHY U BO3-
pacraer puck pazsutus C/I [13].

B mHamem uceseioBaHuY He OBLJIO OTMEUEHO CHU-
JKeHHe YPOBHs 3CTPAINOJIA Y MTAITHEHTOK KaK OCHOB-
HOU (363 + 3.45 IMOJIb/JI), TaK U KOHTPOJIbHOU
rpymmsl (323.4 + 3.72 IIMOJIb/JI), YTO, B CBOIO OYe-
pezb, MOKeT OBITH CBSI3aHO C YPOBHEM 3CTPAIUOJIA,
XapaKTEPHBIM /IJI 3TOM BO3PACTHOUN T'PYIIIBI JKEH-
I[VH, XOTS MOBBHIIIEHNEe KOHIIEHTPAIIUN WHCYJIMHA
ObLIO HAMH 3aPUKCUPOBAHO.

Bausure MC Ha MeTab0JIM3M HUHCYJIMHA MHOTO-
BEKTOPHO, HO ¥ MHCYJINH BJIUET HA PA3BUTHE TUIIEP-
TOHUU IIyTeM aKTUBAI[UU TeMOIUHAMUKH, 3a/IEPIKKU
HAaTpusi B KPOBSHOM pycJe B KOMIIEHCATOPHOTO
MOBBIIIEHUs] KPOBOTOKa [13]. Poct ypoBHS HWHCY-
JINHA B CHIBOPOTKE KPOBU MOKET OBITH TAK)Ke CBSI3aH
C BJIMSTHMEM KHUIIIEYHOU MUKPOOUOTHI HA UYBCTBU-
TEJIbHOCTh TKaHEH K WHCYJIUHY [14]. VI3BecTHO, YTO
HapyIIeHNUs TUTAHU U TOTPebJIeHYe UMY C BHICO-
KUM COJZIep?KaHHUEM KUPOB U COJIU IIPUBOIUT K yBe-
JIMYeHHUI0 oO0beMa KPOBH JIUOO €e CTYIEHHIO, YTO
SIBJISIETCS TIPAMBIM TNPEIUKTOPOM pasButus ATl
[2, 13]. K ToMy ke /ireTa ¢ BBICOKHUM COZIEPKAHUEM

deficiency, according to literature, affects sensitiv-
ity of tissues to insulin. Estrogens increase it and
promote the peripheral distribution of fat depo-
sits, while testosterone promotes the fat accumu-
lation at the abdominal region. Consequently, in
women with progression of MS, especially in the
presence of abdominal obesity, there is a reduced
sensitivity of tissues to insulin and an increased
risk of DM [13].

In our study, there was no decrease in the level
of estradiol in patients of both the main
(363 + 3.45 pmol/l) and control groups
(323.4 + 3.72 pmol/l), which, in turn, may be associ-
ated with the level of estradiol characteristic of this
age group of women, although we recorded an
increase in insulin concentration.

The effect of MS on metabolism of insulin is
multi-faceted but insulin also affects the develop-
ment of arterial hypertension by activation of hemo-
dynamics, sodium retention in circulation and com-
pensatory increase in blood flow [13]. An increase in
the serum insulin level may also be associated with
the influence of the gut microbiota on tissue sensiti-
vity to insulin [14]. It is known that nutritional disor-
ders and consumption of foods high in fat and salt
leads to an increase in blood volume or its thicken-
ing, which is a direct predictor of the hypertension
development [2, 13]. In addition, the diet high in
salt and fat impaires intestinal barriers, which
affects intestine microbiocenosis, provokes the
development of chronic inflammation. Disturbances
in the activity of intestinal bacteria that release vaso-
active hormones and short-chain fatty acids lead
to a decrease in insulin sensitivity [14] which we
also noted in the main group: an increase in the
insulin serum level 9.30 + 0.81 pIU/ml versus
7.50 = 0.26 uIU/ml in the control group.

Tanaka, Itoh associate an impairment of intes-
tine microbiocenosis with an increased risk of AH
[14]. Obesity and physical inactivity play a key role
in the genesis of physiological deposition of glucose
in adipocytes in the form of triglycerides [10, 13].
An analysis of lipid metabolism parameters showed
that in the MS and AH group, the level of triglycer-
ides was increased to 1.77 + 0.87 mmol/l compared
with the control group (1.17 £ 0.29 mmol/l).
At the same time, the level of high-density lipo-
proteins decreased to 1.33 + 0.29 mmol/l
(1.61 + 0.10 mmol/] in the control group). Mean-
while, the level of low-density lipoproteins in the
main group was 4.73 £+ 3.08 mmol/l, which corre-
sponds to one of the criteria for the MS progression
(more than 3 mmol/I).

14
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COJIM U JKUPOB HApYIIAeT KUIIeYHble 6aphEPHI, UTO
BJIMSIET HA MUKPOOUOIIEHO3 KUIIEYHNKA, IIPOBOIU-
pYeT pa3BUTHE XPOHUYECKOTO Bocmasienus. Hapy-
IIEHUS B aKTUBHOCTH OAKTEPUN KHUIIIEYHUKA, KOTO-
pble TpPOAYUUPYIOT Ba30aKTUBHbIE TOPMOHBI U
KOPOTKOIIETIOUEYHbIe JKUPHbIE KUCJIOTHI, BEAYT K
CHIDKEHHUIO YyBCTBUTEILHOCTU K UHCYIUHY [14], 4TO
MBI TaK}Ke OTMeYaJd B OCHOBHOU T'pyIIlie HaOII0e-
HUS: TIOBBIIIIEHHE YPOBHS HMHCYJIMHA B CHIBOPOTKE
KpOBH — 9.30 + 0.81 MKkME/MJ1 IpoTHB 7.50 + 0.26 B
KOHTPOJIBHOU T'pYIIIIE.

M. Tanaka, H. Itoh cBa3pBatoT HapyuieHue
MHUKPOOHOIIEHO3a KUIIEYHUKA C BO3PACTAHHEM
pucka pasputus Al [14]. Oxkupenue u HU3Kasg Gusu-
YyecKasi aKTUBHOCTb WTPAIOT CYIIECTBEHHYIO POJIb B
refese (pU3UOJOTHIECKOTO ETOHUPOBAHUA B afu-
MIOITUTAX TJTFOKO3BI B JOpMe TPUTJIUIIEPU/IOB [10, 13].
AHanu3 TOKaszaTesJed JIMIUHOTO MeTabou3Ma
nokasas, uto B rpyniie ¢ MC u AT TOBBIIIIEH YPOBEHDb
TPUIVIHIIEPUIOB /10 1.77 + 0.87 MMOJIb/J1 B CpaBHe-
HUY C KOHTPOJIbHOH IPymIou (1.17 + 0.29 MMOJIB/JI).
[Tpu 5TOM YypOBEHb JIMTIONIPOTENU/IOB BHICOKOU ILIOT-
HOCTH YMEHBIITWIICA 710 1.33 £ 0.29 MMOJIb/JI (TpyIIma
KOHTpOJIA — 1.61 + 0.10 MMOJIb/JI). B TO ke Bpems
VPOBEHb JIUIIOMPOTEUZIOB HHU3KOH IUIOTHOCTU B
OCHOBHOU TpYIIIIE COCTaBWI 4.73 + 3.08 MMOJb/J,
YTO COOTBETCTBYET OAHOMY U3 KPUTEPUEB IPOTPEC-
cuposanus MC (6osee 3 MMOJIB/J1).

Pesynbrathl  IxoKI-ucciesoBanusa Iokasaau
n3MeHeHUs: (QUBUOJIOTUUECKUX ITOKa3aTesieldl BHY-
TPUCEP/IEUYHON TeMOJUHAMUKH Y AI[eHTOK OCHOB-
HOU Tpymnnbl. I[lokazaTeabHO, YTO W3MEHEHHH B
cep/ille, XapaKTEPHBIX JJIsI UIIEMUYECKOH OOIe3HU
Cep/AIa, BhIABIEHO He OBLIO.

Crnenmyer OTMETHUTB, UTO UBMEHEHU B CepAlle IIpU
muarHocTupoBaHHOM MC SBJIAIOTCA PE3YJIBTaTOM
reMOUHAMUYECKUX, BOCIIAJINTEIBHBIX U METab0TH-
YeCKHX HapylIIeHWH U W3HAYAJIbHO HE CBA3AHBI C
(yHKITMOHATFHBIMU U3MEHEHUSMHU B KPOBEHOCHOM
cucreme opranmsma [15]. BelpaboTka menmaTopoB
BOCIIaJIEHUsI, KaK CJI€ZICTBHE YPE3MEPHOTIO HAKOILIe-
HUS JKUPOBBIX OTJIOKEHUH, TPOBOLIUPYET PA3BUTHE
XPOHUYECKOTO BOCIAJIEHUs B OPTAHU3ME B IIEJIOM,
0COOEHHO B 0Uarax BoCHaJeH!sA. ITU MEXaHU3MBbI HE
TOJIBKO YCYTYOJIAIOT YK€ MMEIOIeecss BOCIaeHue,
HO U IPOBOIUPYIOT MIPOTPECCUPOBAHUE METab0IU-
YeCKUX HapyIIeHU!, B YaCTHOCTH HAOJII0/IaeTCsI CHU-
JKeHHe YyBCTBUTEJIbHOCTH K WHCYJIMHY U Pa3BUTHE
CJII [16].

PesynpTaThl, IOJIyYeHHBIE B XO7I€ UCCIIEIOBAHMUS,
MIOATBEPIK/IAIOT, UYTO [AWAarHOCTHpoBaHHas Al y
nanueHToB ¢ MC He siBjIseTcs IepBUYHOU AUCHYHK-
[HEeN Cep/IeTHO-COCY/TUCTOM cucTeMBI. Ee marorenes
o0ycsioBuBaeTcs pAAoM (HAKTOPOB U 3aTparuBaeT

The results of EchoCG showed changes in the
physiological parameters of intracardiac hemody-
namics in patients of the main group. It is significant
that no changes characteristic of the ischemic heart
disease were revealed. Is noteworthy that changes in
the heart in diagnosed MS are the result of hemody-
namic, inflammatory, and metabolic disorders and
are not initially associated with functional changes in
the circulatory system of the body [15]. The secretion
of inflammatory mediators, as a result of excessive
fat accumulation, provokes the development of
chronic inflammation in the body as a whole, espe-
cially in the foci of inflammation. These mechanisms
not only exacerbate the already existing inflamma-
tion, but also provoke the progression of metabolic
disorders; in particular, the decrease in insulin sensi-
tivity and development of DM [16].

The results obtained confirm that arterial hyper-
tension diagnosed in patients with MS is not a pri-
mary dysfunction of the cardiovascular system. Its
pathogenesis is determined by a number of factors
and affects almost all the bodily systems which
means that it should be considered in conjunction
with the functional activity of the patient’s organism
[2]. Proper nutrition, moderate physical activity, fol-
lowing the principles of a healthy lifestyle in combi-
nation with constant BP monitoring have a signifi-
cant positive effect, improving the quality of life of
patients, and sometimes completely reversing the
pathological process [1].

CONCLUSION

Metabolic and hemodynamic disorders in meta-
bolic syndrome provoke the development of arte-
rial hypertension in women of reproductive age.
The results of the study indicate the presence of
metabolic disorders in women with hypertension
and obesity which are primarily characteristic of
metabolic syndrome: an increase in the blood glu-
cose concentration, a decrease in tissue sensitivity
to insulin, an increase in the low-density lipopro-
teins and triglyceride concentration with a decrease
in the high-density lipoprotein level. At the same
time, the patients did not have hormonal derange-
ments, which can be explained by the reproductive
age of the examined. Also, in patients of the main
group, the presence of functional changes in the
left ventricle was noted: an increase in the left ven-
tricle end-diastolic and end-systolic volume, as
well as stroke volume given the ejection fraction
was normal.
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MIPAKTHYECKU BCE CHCTEMBI OPraHU3Ma, a 3HAYUT, U
paccMaTpuBaThCs J0JKEH B COBOKYITHOCTH € (BYHK-
IIMOHAJIPHOW AKTUBHOCTHIO OpraHU3Ma IMaIlfeHTa
[2]. KouTposib muTaHUsA, yMepeHHas (GusndecKas
aKTUBHOCTb, BHEJ[PEHHE TIPUHIIUIIOB 3/I0POBOTO
obpaza JKH3HH B COBOKYIIHOCTH C IIOCTOSTHHBIM
MOHUTOPHUHTOM A/l MMEIOT 3HAYNUTETHHOE TOJIOKH-
TeJIbHOE BJIMSIHUE, YIIYUIIas KAYeCTBO KU3HH Mally-
€HTOB, 4 MHOT/IA U ITOJTHOCTHIO KYIIUPYS IaTOJIOTHYe-
ckuii mporecc [1].
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