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Objective of the work is to study peculiarities of metabolic disorders in patients
with essential hypertension stage I (EH stage 1) associated with ischemic heart
disease (IHD) and type 2 diabetes mellitus (DM 2) depending on the body
mass index (BMI).

Material and methods. 45 patients with EH stage Il associated with IHD,
52 patients with EH stage 11 associated with IHD and DM 2, 26 practical-
ly healthy individuals representative by the age and sex were included into
the investigation. The indices of carbohydrate and lipid metabolism, oxidative
homeostasis, the content of nitrogen monoxide (NO) final metabolites in the
blood depending on BMI were investigated.

Results. In patients with EH stage Il associated with IHD and excessive body
weight compared with the control a reliable increase of immunoreactive insulin
(IR1) concentration and HOMA-IR index were determined. In case of obesity I a
reliable increase of glucose concentration in plasma, IRI, HOMA-IR index, de-
creased concentration of high density lipoprotein (HDL) cholesterol and increased
content of low density lipoprotein (LDL) cholesterol, increased concentration
of Malone aldehyde (MA) in erythrocytes were determined compared with the
control and patients with normal body weight. A direct interrelation of a mod-
erate density between IRI content and body weight, reverse direct correlation of
a moderate density between HDL cholesterol and body weight were determined.
In patients with EH stage 11 associated with IHD and DB 2 and obesity I a
reliable increase of total cholesterol concentration (42,54%,), triacylglyceroles
(42,5%), LDL cholesterol (14,5%), MA of erythrocytes (16,14%), decreased
content of HDL cholesterol (18,0%), reduced glutathione (17,75%), normal-
ization of catalase activity in comparison with the patients with normal body
weight were found. A direct correlation was found between moderate density
and IRI level and body weight, total cholesterol, HDL cholesterol, MA, catalase;
between body weight and total cholesterol.

Conclusions. In patients with EH stage Il associated with IHD dependence
of certain indices of metabolism and body mass index was determined. In the
blood of patients with obesity I compared with those having excessive body
weight, a reliable (p<0,05) increase of IRI concentration and HOMA-IR index,
LDL cholesterol, decreased concentration of HDL cholesterol, increased con-
tent of MA in erythrocytes were found. More pronounced effect of increased
body weight on metabolism was found in patients with EH stage Il associated
with IHD and DM 2.
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Kaniouosi cnosa:
einepmoHiuta xeopooa,
iwemiuna xeopoda cepys,

yykposuii oiabem muny 2,

NOKA3HUKU Memabonizmy,
HAOIUWOK Macu mind,
OJICUDTHHAL.

bykosuncoruti meduunuii
sicnux. T.23, Ne 3 (91).
C. 8-15.

BILUTUB IHAEKCY MACH TIVIA HA BHPA’KEHICTbD
METABOJIITYHUX IIOPYILIEHD Y XBOPUX HA I'lIIEPTOHIYHY
XBOPOBY Y IIOEJHAHHI 3 IHLIEMIYHOIO XBOPOFOIO CEPLIA 1
LIYKPOBHM JJIABETOM THITY 2

C.B. bineyskuii, B.B. boiiko, O.A. llempunuu, T.B. Kazanuesa, 1.B. Mapuyx
Mema podomu — suguumu 0coOIUBOCT MEMADONTUHUX NOPYULEHD V) XBOPUX
Ha cinepmoniuny xeopody Il cmadii (I'X Il cm.) y noeOnanHi 3 iueMiuHOW X60-
pooorw cepys (IXC) i yykposum diabemom muny 2 (L] 2) 3anesxicHo 6i0 iHOexcy
macu mina (IMT).

Mamepian i memoou. /[o docnioxcenns yeitiuu 45 xeopux na I'X Il cm. y no-
eonanni 3 IXC, 52 x6opux na I'’X Il cm. y noeonanni 3 IXC i L[J] 2, 26 npaxmuuro
300p0GuUX 0Cib, penpe3eHMamueHux 3a 6iKom i cmammio. Busuanucb nokasnuku
8Y211€600H020, NINIOHO20 0OMIHY, OKUCHO20 20MeOCM A3y, 6MICH Y KPOBI KIHYegUX
Memabonimie moHookcudy nimpozery (NO) 3anedxncro io IMT.

Pesynomamu. Y xeopux na I'X Il cm. y noeonanni 3 IXC 3 Haonuwikoow macoro
mina (HMT), nopisnsano 3 KoHmponem, 6CMaHo81eHo 8ipo2iOHe niosulyeHHs
KoHyeHmpayii imynopeakmugroeo incyniny (IPI) ma inoexcy HOMA-IR. 3a nasg-
Hocmi odcupinna I cmynens 8io3Hauene 00cmogipue nioguweHHs. KOHYeHmMpayii
entoxoszu naazmu, 1PI, indexcy HOMA-IR, 3HudsicenHs KOHYyenmpayii xonecmepoiy
ninonpomeinie sucoxoi winonocmi (XC JIIIBIL]) i niosuwienns emicmy xonecme-
poiy ainonpomeinig Huzvkoi winenocmi (XC JIIIHIL]), 3pocmanna konyenmpayii
ManoHo6o2o anvoe2ioy (MA) 6 epumpoyumax nopieHaHo He MilbKU 3 KOHMPOLEM,
ane i 3 nayienmamu 3 HMT. Buseneno npsamy 63acmo3zanedicuicms NoMipHoOT
wiinbHocmi midie emicmom 1Pl ma macoro mina, 360pomuuii KOpenayiiHul 36 30K
nomipHoi wiinonocmi miswe pienem XC JIIIBIL] i macoro mina.

Y nayienmis na I'X Il cm. y noednanui 3 IXC ma L/ 2 3 ooxcupinnsam I cm.
BCMANOBIEHO 00CMOGIPHE 30IbUEeHHS KOHYEHMPAayli 3a2anbHo20 X0NeCmepony
(3XC) (na 42,54%), mpuayuneniyeponie (na 42,5%), XC JIITHII] (na 14,5%),
MA epumpoyumis (na 18,5%), MA naasmu (ha 16,14%), smenwenns emicmy
XC JIIBU] (na 18,0%), enymamiony ionosenenozo (na 17,75%), nopmaniza-
yis akmusnocmi kamanasu (KT) nopisnano 3 nayienumawu 3 HMT. Buaenena
HAs8HICMb NPAMO20 KOPETAYILHO20 38 S3K) NOMIPHOT WiNbHOCI MIdIC pigHeM
IPI ma macoro mina, 3XC, XC JIIIBII], MA, KT; mioxc macoio mina ma 3XC.
Bucnoeku. Y xeopux na cinepmoniuny x6opo6y Il cm. y noeonanui 3 iuiemiuHorw
X60p00010 cepys GUAGNEHA 3ANEINCHICIb OKPEMUX NOKAZHUKIE MEMAabONi3MYy 6i0
iHOexcy macu mina. Y Kpoei nayicnmie 3 odxcupinuam I cmynens nopieHaHo 3
nayieHmamu 3 HAOIUWKOM Macu mina ecmarnosiene gipozione (p<0,05) nio-
BULYEeHHS KOHYeHMpayil iMyHopeakmueHo2o iHcyniny ma inoexcy HOMA-IR,
Xonecmepoiuy NINoNpomeini6 HU3bKoI WiAbHOCMI, 3HUICEHHS KOHYEHMpayii Xo-
J1ecmepoJty 1inonpomeinie 6UCOKOI WibHOCMI, 3DOCMAHHA 6MICHY MATOHOB020
anvoezioy 6 epumpoyumax. bBinvw upascenuti 6niue 30iibulenHs macu mina
Ha NOKA3HUKU MemabOonizmy GUABIEHUL Y XGOPUX HA 2inepmoHiuny xeopooy 11
cm. Y NOEOHAKHI 3 ieMIuHOI X80p00OoI0 cepyst i YyKposum diabemom 2-20 muny.

Knroueewie cnoea:
2UNePMOHUYEeCKas]
bonesnb, umemuyeckast
bonesHs cepoya,
caxapHulii Ouabem

muna 2, nokazamenu
memaoboausma, usdvimox
Maccwl mend, odcupenue.

BJIHAHHE HH/IEKCA MACChHI TEJIA HA BbIPA’JKEHHOCTbD
METABOJIHYECKHX HAPYIIEHHH Y BOJIbHBIX
THIIEPTOHHYECKOH BOJIE3HbIO B COYETAHHH C
HIITEMHYECKOH FOJIE3HBIO CEPIIIA H CAXAPHBIM
JAHABETOM THIIA 2

C.B. Buneykuit, B.B. boiiko, O.A. Ilempunuu, T.B. Kazanueea, U.B. Mapuyk
Lens pabomor — u3zyuums 0cobenHocmu MemabonULecKux HapyuleHutl y OOTbHbIX
eunepmoHuyeckoll bonesnvto Il cmaouu (I'6 1l cm.) 6 couemarnuu ¢ uwiemuyecko
obonesnwvro cepoya (MbC) u caxapnvim ouabemom muna 2 (C/ 2) 6 3aeucumocmu

9
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om unoekca maccol mena (UMT).

Mamepuan u memoowt. B ucciedosarnue gouinu 45 6onvnvix I'b 1l cm. 6 co-
yemanuu ¢ UBC, 52 6onvnvix I'B Il cm. 6 couemanuu ¢ UBC u C/] 2, 26 npax-
muyecky 300p08bIX Y, Penpe3eHmamusnsie o 603pacmy u nouy. Msyyance
nokazamenu yenego0H020, TUNUOH020 0OMEHA, OKUCIUMENbHO20 20Me0cmasd,
cooepaicaniue 8 Kpo8u KOHeUHblX Memabonumos morookcuoa azoma (NO) 6 3a-
sucumocmu om UMT.

Pezynomamet. Y 6onvnvix I'b Il cm. 6 couemanuu ¢ UBC ¢ uzdbimounot mac-
coti mena (MMT), no cpasnenuio ¢ Konmponem, YCmanoeieHo 00CmogepHoe
nogblleHIe KOHYEHMPayuy UMMYHOpeakmueno2o uncyruna (MPH) u unoexca
HOMA-IR. Ilpu nanuuuu odxcupenus I ommeuerno 0ocmosepHoe noguluienue
KOHyermpayuu enoxosvl naasmel, MPU, unoexca HOMA-IR, cuusiceHue Kow-
YeHmpayuy Xoiecmepura aunonpomeunos evicoxou niomuocmu (XC JIIIBII)
U NOGbIUEHUE COOEPICANUS XOTECTNEPUNHA TUNONPOMEUHOE HUSKOU NIOMHOCTU
(XC JIITHII), pocm koHnyenmpayuu maioHosozo aivoe2uda (MA) 6 spumpoyumax
10 CPABHEHUI0 He MOTbKO ¢ KOoHmponem, Ho u ¢ nayuenmamu ¢ UMT. Bviaenena
NPAMAs 63AUMO3ABUCUMOCTb YMEPEHHOU NIOMHOCHIU MENCOY COOEPAHCAHUEM
HPU u maccoii mena, 06pamuas KOppenisiyuoOHHAsL C843b YMEPEHHOU NILOMHOCMU
medncdy yposuem XC JIIIBII u maccoti mena.

Y nayuenmos c I'b 1l cm. ¢ couemanuu ¢ Ub5C u C/{ 2 ¢ oscupenuem I ycma-
HOGIeHO docmogepHoe yeenudeHue konyenmpayuu oouyeeo xonecmepuna (OXC)
(na 42,54%), mpuayunenuyeponos (na 42,5%), XC JIIIHII (na 14,5%), MA spu-
mpoyumos (na 18,5%), MA naaswul (Ha 16,14%), ymenvuienue cooepocanus XC
JIIIBII (Ha 18,0%), enymamuona soccmarnosientoeo (va 17,75%), Hopmanuzayus
axmusrnocmu kamanazvl (KT) no cpasnenuro ¢ nayuenmamu ¢ UMT. Boiagieno
Hanuuue npamoll KOppersiyuoHHOU C6s13U YMEPEHHOU NIOMHOCTU MENCOY YPOGHEM
UPU u maccoii mena, OXC, XC JIIIBII, MA, KT; mexcoy maccou mena u OXC.
Bob1600b1. YV 60nbHbIX 2unepmonuyeckou bonesnvio Il cm. 6 couemarnuu ¢ uiie-
MUu4eckoli bone3HvIo cepoya BbiAGNEeHA 3A8UCUMOCTNE OMOENbHBIX NOKA3ameinell
Memabonuzma om unoexca maccvl mena. B kposu nayuenmog c osicupenuem 1-i
CmeneHu, no CPAGHEHUIO ¢ NAYUEHMAM ¢ U30BIMKOM MACCbl med, YCMAaHO0G1eHO
oocmoseproe (p<0,05) nosviuienue KoHyenmpayuyu UMMYHOPEAKMUeHO20 UHCY-
auna u unoexca HOMA-IR, xonecmepura 1unonpomeuro8 HU3Kou niomHocmu,
CHUDICEHUE KOHYEHMPAYUU XOTeCTNePUNA TUNONPOMEUH08 8blCOKOU NIOMHOCTIU,
POCI COOEPIACAHIUS MATOHOB020 AbOe2uda 6 spumpoyumax. bonee svipasicennoe
GIUAHUE YBETUUEHUSI MACCHL MENd HA NOKA3Ameny Memadoiusma 0OHapy#HceHo
V 00IbHBIX 2UnepmoHuYecKoll bonesnvio Il cm. 6 couemanuu ¢ ueMuyecKou
Oone3HbI0 cepoya u caxaprvim ouabemom 2.

Introduction. Arterial hypertension (AH) is the most
spread cardio-vascular disease (CVD) in the world and
Ukraine [1]. In recent years therapists have given great
consideration to the issues of comorbidity and polymorbid-
ity. AH is known to be most often associated with ischemic
heart disease (IHD) among diseases of the cardio-vascular
system [2]. The issue of comorbidity of AH and type 2
diabetes mellitus is especially serious problem, which is
associated with much earlier development of damage of
the target organs followed by cardio-vascular disasters [3,
4]. In diagnostics and treatment of AH not only the level
of arterial pressure should be considered, but availability
of comorbid risk factors as well, since under their effect
the total value of risk can increase substantially. Special
attention is drawn to the problem of excessive body weight

10

and obesity in the formation of cardiovascular risk [5].
Material and methods. 97 patients suffering from EH
stage II associated with IHD (angina of effort I-II functional
class) and moderate sub-compensated DM 2 were included
into the study. Chronic heart failure was not higher than II
functional class (NYHA II). The age of patients was from
36 to 72 years. The control group included 26 practically
healthy individuals representative by their age and sex.
Fasting glucose range in the blood serum was examined
using the set of test-systems (BIO-LA-TEST, Erba Lachema,
Czech Republic). Fasting insulin level in the blood was
determined using the standard sets produced by Monobind
Inc. (USA) by means of immune-enzyme analysis method.
The normal values of fasting insulin concentrations for
men were those close to 25 mclU/mL, for women —to 23
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mclU/mL. To evaluate the degree of resistance to insulin
Homeostasis Model Assessment (HOMA) was applied with
detection of HOMA-IR, suggested by D. Matthews et al.,
calculated according to the formula: fasting insulin in the
blood (mclU/mL) x fasting glucose in the blood plasma
(mmol/L)/22,5. Insulin resistance was verified in case of
HOMA-IR value higher than 2,77 mclU/mL x mmol/L [6].
Lipid metabolism was examined by means of detection
of the total cholesterol, high density lipoprotein (HDL)
cholesterol, triacylglyceroles (TG) using diagnostic standard
sets produced by Ltd. «Philicit-Diagnostics». Low density
lipoprotein (LDL) cholesterol range was determined ac-
cording to the formula suggested by W. Friedewald: LDL
cholesterol = total cholesterol — HDL cholesterol — TG/2,2.
The state of LPO and antioxidant protection before
and after treatment was evaluated by the levels of Malone
aldehyde (MA) in the blood plasma and erythrocytes, the
content of reduced glutathione (RG) in the blood plasma,

glutathione peroxidase (GP), and catalase.

Endothelial function state was assessed by means of
detection of NO production in the body according to the
total level of its final metabolites (nitrites and nitrates) in
the blood plasma.

The results of the study were statistically processed
by means of detection of arithmetic mean values (M) and
standard error (m). Distribution of normal samples was
checked by Shapiro-Wilk criterion. Probability of changes
in case of normal distribution in samples was determined
by Student criterion, and in other cases Wilcoxon test was
applied. The difference between samples was considered
to be statistically reliable with p<0,05.

Results and discussion.

To study the role of the body weight in the develop-
ment of metabolic disorders the examined two groups of
patients suffering from EH with comorbid IHD and DM
2 were divided into two subgroups: the first one — with

Table 1

Indices of carbohydrate, lipid metabolism, LPO, antioxidant protection, and level of NO final metabolites
in the blood of patients with EH stage II associated with ITHD depending on BMI (M=+m)

Patients with EH II st. + IHD
Control group, BMI 25-29,9; n=28 P
Index n=26 First subgroup (excessive BMI %0 34,9; nb 17. seIc ond
body weight) subgroup (obesity I)
BMLI, kg/m2 24,13+0,75 27,4740,43* 33,040,36%/%*
Fasting glucose, mmol/L 4,56+0,07 4,71+0,20 5,68+0,28%/**
Fasting IRI, mclU/mL 11,06+1,14 14,87+1,35%* 19,02+1,43%/**
HOMA-IR 2,37+0,23 3,2240,30* 4,94+0,39%/%*
Total cholesterol, mmol/L 4,09+0,23 5,92+0,36* 6,13+0,27*
TG, mmol/L 1,14+0,07 1,64+0,19%* 1,79+0,21%*
HDL cholesterol, 1,3940,03 1,1£0,07* 0,92:£0,05%/%*
mmol/L
LDL cholesterol, mmol/L 2,48+0,08 3,59+0,20%* 4,2240,22%/**
MA of erythrocytes, 5 .
e MIOL oL 6,69+0,37 8,60+0,30 9,56+0,36%/
MA of plasma, microMOLe/L 2,49+0,26 5,95+0,45* 6,13+0,34*
RG, mmol/L 0,86+0,04 0,66+0,03* 0,63+0,05%*
GP, nmole of RG per I min | g, 5. ¢ g6 221,0347,25% 200,5446,74*
per 1g of Hb
Catalase, micromole per | 16,840,76 21.27+0,89% 22.48+1,09%
min per 1g of Hb
NO final metabolites, " %
microMOLe/L 21,14+0,78 26,2+1,61 26,41+1,69
Notes:

* — reliable difference compared with the index in that of the control (p<0,05);
** — reliable difference compared with the index of patients with EH stage II + IHD with excessive body weight

(p<0,05).

11
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excessive body weight (BMI 25,0-29,9 kg/m?2) and the
second one — with obesity I degree (BMI 30,0-34,9 kg/m?2).

Changes of metabolic indices in patients with EH stage
IT associated with IHD depending on BMI are presented in
Table 1. Analyzing the results shown in the table we have
determined a reliable increase of IRI concentration and
HOMA-IR in patients with EH stage II associated with IHD
from the first subgroup with BMI compared with that of
the control. In patients from the second subgroup (obesity
I) a reliable increase of glucose concentration in the blood
plasma, IRI, HOMA-IR, were found compared with that of
the control and those from the group with excessive body
weight. Practically similar levels of hypercholesterolemia
(P<0,05) and triacylglycerolemia (P<0,05) were found in
the first and second subgroups of the examined patients
compared with the control.

Increase of BMI influenced more substantially on the

concentration of HDL cholesterol, LDL cholesterol, MA
of erythrocytes. Patients from the second subgroup with
obesity I developed reliable decrease of the concentration of
HDL cholesterol and increased content of LDL cholesterol,
increase of MA concentration in erythrocytes compared
with that of the control and patients from the first subgroup
with excessive body weight. The concentration of MA in
the blood plasma, the content of RG, GP, catalase and con-
centration of NO final metabolites were practically similar
reliably higher from that of the control in both subgroups
of patients (Table 1).

The correlation analysis conducted in measuring anthro-
pometric data, insulin resistance indices, carbohydrate and
lipid metabolism, in patients with EH stage II associated
with IHD has found direct interrelations of a moderate
density between IRI content and body weight (r=0,34,
p<0,05), total cholesterol (r=0,32, p<0,05), NO concen-

Table 2

Indices of carbohydrate, lipid metabolism, LPO, antioxidant protection and level of NO final metabolites in
the blood of patients with EH stage II associated with IHD and DM 2 depending on BMI (M+m)

Patients with EH II st. + IHD + DM 2
Control group, R C e
Index =26 . BMI 25-29.9; n 18. BMI 30-34.9; n=34
First subgroup (excessive Second subgroup (obesity T)
body weight) group y
BMI, kg/m2 24,13+0,75 28,22+0,21* 33,62+0,78%/**
Fasting glucose, mmol/L 4,56+0,07 7,68+0,22% 8,72+0,43%/**
Fasting IRI, mclU/mL 11,06+1,14 26,33£1,67* 33,3542,07%/%*
HOMA-IR 2,37+0,23 8,78+1,65* 13,62+1,58%*/**
Total cholesterol, mmol/L 4,09+0,23 5,73+0,27* 6,63+0,31%/**
TG, mmol/L 1,14+0,07 1,81+0,24* 2,58+0,26% /%%
HDL cholesterol, 1,3940,03 0,89:£0,06* 0,73:+0,04%/%*
mmol/L
LDL cholesterol, 2.4840.,08 3.9240,17* 4,49:0,21%/%%
mmol/L
MA of erythrocytes, % .
microMOLe/L 6,69+0,37 8,84+0,49 10,48+0,54%*/
MA of plasma, microMOLe/L 2,49+0,26 6,01+£0,29* 6,98+0,36%/**
RG, mmol/L 0,86+0,04 0,62+0,04* 0,51£0,03%/**
GP, nmole of RG per I minper | g, 56,6 g6 218,39+7,81% 212,97+6,63*
1g of Hb
Catalase, micromole per I min | ¢ 04,4 7¢ 21,5741,17% 18,7541,35
per 1g of Hb
NO final metabolites, " "
microMOLe/L 21,14+0,78 26,21+1,72 25,09+1,61

Notes:

* — reliable difference compared with the index in that of the control (p<0,05);
** _reliable difference compared with the index of patients with EH stage II + IHD + DM with excessive body

weight (p<0,05).
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tration (r=0,43, p<0,05). A reverse correlation was found
between a moderate density, HDL cholesterol range, and
body weight (r=-0,37, p<0,05).

Increased BMI produced more marked effect on me-
tabolism of patients from the second group with EH stage
IT associated with IHD and DM 2 (Table 2). Diabetes mel-
litus in patients from the second subgroup with obesity I
was associated with reliable increase of total cholesterol
concentration (42,54%), TG (42,5%), LDL cholesterol
(14,5%), decreased content of HDL cholesterol (18,0%)
compared with the patients from the first subgroup with
excessive body weight. A reliable increase of erythrocyte
MA concentration (18,5%) and in plasma (16,14%), de-
creased content of RG (17,75%), normalization of catalase
activity were found compared with the patients with exces-
sive body weight. Activity of GP and content of NO final
metabolites were reliably higher than those of the control,
but they did not differ from the indices of patients with
excessive body weight. Carbohydrate metabolism disor-
ders were more pronounced in patients from the second
subgroup with obesity 1. Direct correlation was determined
between a moderate density, IRI range and body weight
(r=0,35, p<0,05), total cholesterol (r=0,33, p<0,05), HDL
cholesterol (r=0,32, p<0,05), MA (r=0,50, p<0,05), catalase
(r=0,32, p<0,05); between body weight and total cholesterol
(r=0,39, p<0,05).

Therefore, according to the data obtained for patients
with EH stage II associated with IHD, develop insulin
resistance (IR) increasing in case of obesity and DM 2
available. The concentration of free fatty acids in the blood
is known to increase. Free fatty acids in the liver prevent
insulin binding by hepatocytes disturbing metabolic insulin
clearance promoting development of hyperinsulinemia.
Moreover, free fatty acids disturb absorption and utilization
of glucose by muscles promoting development of insulin
resistance [7]. Insulin resistance of the muscular, adipose
tissues, liver cells causes increased insulin secretion and
glycemic index, which on the one hand is compensatory,
and on the other hand is pathologic, since it promotes oc-
currence and development of metabolic, hemodynamic,
organ disorders with the development of type 2 diabetes
mellitus, IHD and other manifestations of atherosclerosis
[8]. Insulin resistance available in patients with arterial
hypertension with excessive body weight is stated by other
authors as well [9].

Therefore, according to the data obtained for patients
with EH stage II associated with IHD, develop insulin
resistance (IR) increasing in case of obesity and DM 2
available. The concentration of free fatty acids in the blood
is known to increase. Free fatty acids in the liver prevent
insulin binding by hepatocytes disturbing metabolic insulin
clearance promoting development of hyperinsulinemia.
Moreover, free fatty acids disturb absorption and utilization
of glucose by muscles promoting development of insulin
resistance [7]. Insulin resistance of the muscular, adipose
tissues, liver cells causes increased insulin secretion and
glycemic index, which on the one hand is compensatory,
and on the other hand is pathologic, since it promotes oc-

currence and development of metabolic, hemodynamic,
organ disorders with the development of type 2 diabetes
mellitus, IHD and other manifestations of atherosclerosis
[8]. Insulin resistance available in patients with arterial
hypertension with excessive body weight is stated by other
authors as well [9].

Increase of BMI and obesity is associated with reliable
deterioration of lipid spectrum indices in the examined
patients with EH stage II associated with IHD. It is more
pronounced in case of DM 2 which is indicative of inde-
pendent pro-atherogenic action of type 2 diabetes mellitus.
A negative effect of obesity on the indices of lipidogram
in patients with EH, DM 2 is suggested by other authors
as well [10, 11].

Carbohydrate and lipid metabolism disorders in the
examined patients with EH stage II associated with IHD
and DM 2 is intensified by lipid peroxide oxidation and
exhaustion of the antioxidant protection system, which is
more pronounced with DM 2 available. Excessive activa-
tion of free radical processes causes the whole cascade of
negative reactions and pathologic processes underlying
arterial hypertension, IHD, DM etc. [12].

Conclusions. In patients with EH stage II associated
with IHD dependence of certain indices of metabolism and
body mass index was determined. In the blood of patients
with obesity I compared with those having excessive body
weight, a reliable (p<0,05) increase of IRI concentration
and HOMA-IR index, LDL cholesterol, decreased con-
centration of HDL cholesterol, increased content of MA
in erythrocytes were found. More pronounced effect of
increased body weight on metabolism was found in patients
with EH stage II associated with IHD and DM 2.

Prospects of further studies: to determine efficacy of
anti-hypertensive and metabolite-tropic therapy of patients
with EH associated with IHD and DM 2 depending on BMI.
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