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METABOLIC DISORDERS AND ADIPOCYTOKINES
IMBALANCE IN HYPERTENSIVE PATIENTS WITH
DIABETES MELLITUS AND OBESITY

The combination of essential hypertension (EH) with excess body
weight or with abdominal obesity is considered as one of the most com-
mon associated pathologies, which lead to significant increase in the
frequency of cardiovascular complications.

The aim of the work was to study the features of adipocytokine im-
balance and metabolic disorders in patients with hypertension in combi-
nation with 2 type diabetes mellitus and obesity.

Material and methods. 48 patients with essential hypertension Il
stage were examined (22 men and 26 women). The average age of pa-
tients was 57.6 + 4.7 years. The patients were divided into 2 groups: the
1st group consisted of 23 patients with isolated hypertension, the 2nd
group — of 25 patients with hypertension in combination with diabetes
and obesity. The level of chemerin, IL-6 and C-reactive protein (C-RB)
was determined by the immune-enzymatic method.

Results. The results of the study show increased IL-6 levels in both
groups compared with the control group (p < 0.05), and the group with
combined course of EH with diabetes and obesity had almost twice
higher IL-6 level than in control. The level of C-RP in serum also ex-
ceeded the value of control values in both groups, the highest level was
in patients with a combined course of hypertension with diabetes and
obesity and was up to 2.3 higher. The level of serum chemerin increased
in patients with essential hypertension with a combined pathology.

Conclusions. It has been established that patients with hypertension
with diabetes mellitus have the most distinct imbalance of adipokines,
hyperlipoproteinemia, carbohydrate disturbances and systemic inflam-
mation, which should be taken into account in the appointment of patho-
genetic therapy in this category of patients. The close pathogenetic rela-
tionships between metabolic disorders and increased serum chemerin
level have been proven, therefore it must be considered as an unfavora-
ble factor in the combined course of hypertension with diabetes and obe-
sity. The results of the research can be applied to new and more effective
methods of individual treatment of such cohort of patients with com-
bined pathology.
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METABOJITYHI TIOPYHIEHHS 1 AJANOIUATOKIHOBUI
JUCBAJIAHC P APTEPIAJILHIN TIIEPTEH3II
3 YKPOBUM ATABETOM I O)KUPIHHSAM

INoenranuit mepedir aprepianpHOi rimepTensii (Al) 3 HaIIHIIKOBOIO
Macoro Tijla a6o 3 abIOMiHATBHUM OXKHPIHHSAM PO3TISIIAIOTHCS SK OIH
3 HaWOIIBII PO3MOBCIOMKEHUX BapiaHTIB KOMOPOIAHOI MATOJOTIi, IO
NPUBOIUTH IO 3HAYHOIO IMiJBUIIEHHS YacTOTH CEpPLEeBO-CYANHHUX
YCKJIaIHEHb.

MeTto10 po6oTH Oysn0 BUBUEHHSI OCOOIMBOCTEH aJUIIOIUTOKIHOBOTO
JucOamancy i MeTaboIiYHUX MOpPYIIeHb Y XBOpUX Ha Al y moenHaHHi 3
LI 2 Tumy 1 OKUpiHHAM.

Marepiaa i metoan. O6ctexeno 48 xBopux 3 Al Il cranii i 2-i cry-
neHi (22 4onosikiB 1 26 xiHok). CepenHiii Bik XBOpHX cKiaxaB 57,6 +
4,7 pokiB. XBopi Oynu po3mopineHi Ha 2 Tpynu: 1-y rpymy ckmamd 23
MaIli€eHTa 3 130JIbOBAHOKO apTEPialbHOIO TiNMepTeH3i€lo, 2-y rpymy — 25
xBopux Ha Al y moeqHaHHI 3 IYKPOBUM Hia0eTOM i OKHpiHHAM. PiBeHB
xemepuny, 1JI-6 i C-peaktuBHoro Oinka (C-PB) Bu3nauanm imyHO(ep-
MEHTHUM METOJIOM.

PesyabraTu. PiBenp 1JI-6 mipBuiryBaBcsi B 000X rpymnax y HOpiB-
HSHHI 3 KOHTpOJIbHOIO rpymoto (p < 0,05) i, maibke, B 2 pa3u BiH OyB
Bullle npu noegHanomy nepediry Al 3 LI/1 1 oxupinasm. Pisens C-PII B
CHpOBATIIi KPOBI TAK0OX MEPEBHUIIYBaB B 000X Ipynax 3Hau€HHs KOHTPO-
JbHUX 3Ha4YeHb, HaliOinpie (B 2,3 pa3n) MiABUILYIOYHCH Y XBOPHUX IIPU
noegaanomy nepebiry Al 3 LI i oxxupinasaM. PiBeHp XeMepuHy B CHPO-
BaTIIi KPOBI ITiJBUIIYBABCS Y XBOPUX Ha apTepialbHY TiIEPTEH3II0 3 10-
€THAaHOIO MATOJIOTIEL.

BucnoBku. BeranosneHo, mo xBopi Ha Al 3 LIJ] Ha ¢oHi migBumie-
HOI MacH TiJla MalOTh HAHOLIBII BHpa3HUH AUCOANAHC aJUTIOKIHIB, THC-
JinigeMii, ByrJIeBO/HI HOPYIIEHHS 1 MOKa3HUKH CHCTEMHOTO 3allaleHHs,
1110 NOTPIOHO BPaxOBYBAaTH NpPU MPU3HAYECHHI MMATOT€HETHYHOI Teparii y
JmaHoi kateropii xBopux. JloBemeHi TiCHI MATOTEHETUYHI B3a€MOBIIHO-
CHHU MK MeTaboJIIYHUMHU HOPYLICHHSIMH 1 MiJIBUIIEHHSM DPIBHS XeMe-
PHHY CHUPOBATKH KPOBI, IO HEOOXIIHO PO3IJISIATH SK HECTPHSTIMBHIA
(hakrop nmoemHanoro nepediry Al 3 111 i 05KuUpiHHSM.

Karo4oBi ciioBa: aprepiaibHa TiepTeH3isd, IIyKPOBHU Hia0eT, 0Ku-
PiHHS, XeMepHH, 3alaleHHs.

METABOJIMYECKHUE HAPYHIEHUA n
AJIMIIOIIMTOKUHOBBI I JUCBAJIAHC nrPu
APTEPUAJIBHOM I'NIIEPTEH3UN C CAXAPHBIM

JAUABETOM U O)KUPEHUEM

CoueraHHOE TeyeHHe apTepuanbHOi runepteHsuu (Al') ¢ u30bITOU-
HOM Maccoil Tena wiau abZOMHMHAJIBHBIM OXXHPEHHEM paccMaTpHBaeTCs
KaKk OJWH M3 HamboJiee PacHpOCTPAaHEHHBIX BapHaHTOB KOMOPOWIHOI
MATOJIOTHH, ¥ MPHUBOANUT K 3HAYWTEIHHOMY IOBBIIIEHHIO YaCTOTHI Cep-
JIEIHO-COCYIUCTBIX OCTIOKHEHUI.

Heab paboThl — U3ydeHUe 0COOCHHOCTEH aAUIOIUTOKHHOBOTO JIHAC-
OaylaHca ¥ MeTa0OJMUYECKUX HapylleHnd y 0ombHBIX AlT B coueTanuu ¢
C/J1 2 Tuna u 0’KUPEHHEM.

Matepuana u metoabl. O6cienoBano 48 6ompHBIX ¢ Al Il craguu u
2-i crenenu (22 MyxuuH 1 26 >xeHumH). CpenHuid Bo3pacT OOJBHBIX

195

© CyMchbkHii nepxaBHAN yHiBepcuTeT, 2018



B. O. Shelest J.Clin.Exp Med.Res., 2018;6(2):194-199

coctaBmsin 57,6 £ 4,7 ner. bonbHBIe OBUTH pa3zelieHbl Ha 2 TPYIIIHL:
[IEPBYIO TPYIIY COCTABWIM 23 MalUeHTa ¢ U30JIMPOBAHHON apTepualb-
HOW THUHepTeH3ueH, BTopol rpymimy — 25 OompHBIX Al' B codeTaHHH C
caXxapHBIM JAMa0eTOM W OXHpPeHHeM. YpoBeHb xemepuHa, WJI-6 u
C-peaxtuBHoro 6enka (C-Pb) onpenensuin MMMyHO(GEPMEHTHBIM METO-
JIOM.

PesyabraTnl. Yposenp WMJI-6 moBeimancs B o0eux TIpymnmax IIo
CpaBHEHUIO C KOHTpOJIbHOH rpynnoii (p < 0,05), moutu B 2 paza oH Obu1
BhIIIE IIpU ofHOBpeMeHHOM TeueHuu Al' ¢ C/ u oxupeHueM. YpoBeHb
C-PII B chIBOPOTKE KPOBH TaK)KE€ MPEBBIMIAN B 00CHX IPyMNIax 3HAYCHUS
KOHTPOJBHBIX 3HA4YeHHH, Oojpmie Bcero (B 2,3 pasza) MOBHIMASACH Y
6onpHBIX Tpu ogHOBpeMeHHOM TedeHnn Al ¢ CJ] m oxupennem. Ypo-
BEHb XEMEPHHA B CHIBOPOTKE KPOBH 3HAUYMMO IOBBIIMIANCS y OOIBHBIX
AT ¢ coueTaHHOH NATOJIOTHEN.

BbiBoaBI. YCTaHOBICHO, YTO NPU COYETAHHON MATOJIOIMU HabII0a-
ercsi HamOojee 3HAUYMMBIH AUCcOaTaHC aJUITOKWHOB, MHCIHIINIEMUI,
YTIEBOAHOTO OOMEHA M BOCHAJICHHS, YTO HY>KHO YUMTHIBATh IIPHU Ha3HA-
YEeHUU MaTOTCHETHYECKOM Tepamuu y JaHHOH kareropuu O60mnbHBIX. Jlo-
Ka3aHHBIE TECHBIC NMAaTOICHETHUECKHE B3aMMOOTHOIIEHHUS MEXIy MeTa-
OoJIMUeCKNMHU HapyIICHUSIMH U TIOBBIIICHUEM YPOBHSI XE€MEpHHA, HEO0O-
XOAMMO pPaccMaTpUBaTh KaK HEOIArONPHUATHBIA (PAKTOp COYETAHHOTO

teuenust AI' ¢ CJl u oxxupeHueM.
KaioueBble cioBa: apTepuanbHas THIIEPTEH3MS, CaXxapHbIi nuaber,

OXXHUPCHUC, XCMCPHUH, BOCTIAJICHUS.

Introduction

The most rapid development of complications
from the cardiovascular system is due to arterial
hypertension and diabetes mellitus. The one third of
patients with type 2 diabetes mellitus (DM) has
diagnosed arterial hypertension (AH) [1]. In case of
combined course of hypertension with diabetes, the
risk of ischemic heart disease (IHD) developing
rises up to 2-4 times, stroke - 2-3 times, loss of vi-
sion 10-25 times, uremia — 15-20 times, gangrenes
of the lower extremities — 20 times more (6 —
2005). These two diseases are more common when
increased body mass or obesity present and are
manifestations of metabolic syndrome [2].

In people with obesity, the risk of hypertension
developing is 50% higher, than among people with
normal body weight [3]. The Framingham Study
demonstrated that, systolic blood pressure increases
by 4.2 mm Hg. accordingly to every excessive 4.5
kg in women [4]. Obesity, which is a modifying
risk factor for diabetes, is present among almost
90% of patients with diabetes [5]. In concordance
with body weight increasing, aggravation of the
degree and duration of obesity, the risk of diabetes
developing becomes more important and signifi-
cant. Direct proportional dependence was found
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between the body mass and the total mortality. To a
greater extent, increased mortality was due to car-
diovascular pathology [6].

At present, there is no consensus on the mecha-
nisms of pathological accumulation of adipose tis-
sue. However, it has been shown that fatty tissue
plays a role not only as energy material but also as
an endocrine organ whose functional activity is
closely interwoven with the immune system. Adi-
pocytokines™ imbalance is known to be associated
with an increased risk of cardiovascular complica-
tions. Accordingly, it remains relevant to study the
features of this balance and metabolic disorders in
patients with hypertension associated with diabetes
and obesity.

In the last decade, new adipokines have been
described, the role of which in the processes of me-
tabolism is being studied in detail. Among such
factors are omentin, visfatin, nisfatin, vaspin,
chemerin and others. Adipokines are able to influ-
ence not only on the processes of insulin resistance
formation, but also have vasomotor effects and in-
fluence on the course of the inflammatory process
and organ remodeling [7].

The purpose of the study: to study the features
of adipocytokine imbalance and metabolic disor-
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ders in patients with hypertension in combination
with diabetes and obesity.

Materials and methods. There were 48 patients
under observation, with AH |1 stage and 2nd degree
of risk (22 men and 26 women). The average age of
patients was 57.6 + 4.7 years. The patients were
divided into groups: the first group consisted of 23
patients with isolated hypertension (just hyperten-
sion, without DM2 and obesity), the second group —
25 with AH in combination with 2 type diabetes
mellitus and obesity. The control group (n = 20)
was matched according to age and sex with the ex-
amined patients.

The diagnosis of hypertension was established
in accordance with the recommendations of the
European Society for Agents and the European
Community of Cardiologists (ESH/ESC, 2013), as
well as the Ukrainian Association of Cardiologists
(2013). To determine abdominal obesity, anthro-
pometric measurements were performed to measure
body mass index (BMI) and obesity rates according
to IDF criteria (2015). The diagnosis of diabetes
was based on the general recommendations of the
EASD (2015).

Criteria for inclusion in the study were sub-
compensated 2 type diabetes: fasting glycemia was
not higher than 8.5 mmol/l, postprandial hypergly-
cemia not higher than 11 mmol/L and HbAlc levels
not higher than 9%.

The level of chemerin was determined by
RayBiotech (USA) kits, an enzyme-linked immu-
noassay method, and the contents of serum IL-6
and C-reactive protein (C-RP) were investigated
using the "DRG" (USA) reagent Kkits by immuno-
enzymatic method.

Biochemical studies of lipids included the de-
termination of plasma total cholesterol (TC), tri-
glycerides (TG), and high-density lipoprotein cho-
lesterol (HDL) cholesterol by enzymatic method
using “Humana” company's kits (Germany).

Cholesterol content of VLDL was calculated
according to the formula: LDL cholesterol
(mmol/l) = TG: 2.2. Cholesterol level of LDL cho-
lesterol — on the difference between TC and choles-
terol in the remaining fractions of LP: LDL choles-
terol (mmol/l) = TC — (TG: 2.2 + HDL). Cholester-
ol atherogenic index (Al) was calculated according
to the formula: Al = (TC — HDL): HDL. The limits
of the norm were selected by the criteria most often
used in clinical and epidemiological studies [8].

The level of HbAlc in the blood was deter-
mined using the test systems of the company "Rea-
gent" (Ukraine). The index of insulin resistance
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(HOMA-IR) was calculated according to the formu-
la: HOMA-IR index was measured according to the
formula: fasting insulin (microU/L) x fasting glu-
cose (nmol/1)/22.5. At the index HOMA-IR > 2.77
— patients were assigned to insulin-resistant. The
level of glucose onset and insulin in serum was
determined by the immune enzyme method using
"DRG" (USA) kits. An oral glucose tolerance test
was used to determine glucose tolerance.

The statistical processing of the research results
was carried out using the Statistica-8.0 software
package using Student's t-criterion and non-
parametric statistics methods.

Results and discussion.

When analyzing the trophological status of pa-
tients, study found that the large proportion of pa-
tients with isolated and combined course of arterial
hypertension (78.3% and 66.5% respectively) were
with BMI in the range of 30-34.9 kg/m2. While
also, only few patients had BMI in the range of 25—
29.9 kg/m2 (7 patients) and 35-39.9 kg/m2 (4 pa-
tients).

More distinct violations of lipid exchange of
blood serum were diagnosed (67.8% and 36.4%
respectively, p < 0.05) in patients with a combined
course of hypertension with diabetes and obesity.
The level of triglycerides in blood serum in these
patients was 1.4 times higher (p<0.05) than those in
the 1st group and 2.5 times with the control group
(p <0.05).

In patients with hypertension with diabetes and
obesity, there was more often a decrease in the level
of HDL in the group than in the comparison group
(63.2% and 28.3%, respectively, p < 0.05). Patients
in the 2nd group who had BMI 30-34.9 kg/m2
showed lower HDL cholesterol levels compared to
the first group (p < 0.05). The progression of lipid
spectrum disorders with the combined course of the
disease also depended on BMI: the maximal values
of TC and TG were observed at BMI 35-
39.9 kg/m2, and the concentration of HDL choles-
terol in these patients had the smallest values.

The study showed maximal values of the
HOMA-IR index, insulin and C-RB occurred in
patients from the 2nd group in comparison with the
indicators of the 1st group (p < 0.05), and such re-
sults are indicators of the progression of insulin
resistance in conditions of hyperinsulinemia associ-
ated with diabetes mellitus. The HOMA-IR index
exceeded the control factors by 1.7 times in an iso-
lated course of hypertension and by 2.4 times high-
er in the combined course of hypertension with dia-
betes and obesity.
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Disturbances of glucose tolerance in patients
with hypertension were observed in 7.5% of cases,
whereas in patients with hypertension in combina-
tion with diabetes and obesity in 96.3% of cases.
The probable increase in HbAlc in patients with the

J.Clin.Exp Med.Res., 2018;6(2):194-199

2nd group compared with the control (p < 0.05)
indicates a negative effect of the increased body
weight on unsatisfactory compensation for carbo-
hydrate metabolism

Table 1 — Character of carbohydrate metabolism and chemerin in patients with hypertension and in combina-

tion with diabetes and obesity

Parameters Control (n = 20) Hypez;ezszig;‘ only AH+|(3n|\/l+2(;;)esity
Glucose, mmol/l 4,56 + 0,53 5,72+ 0,64 7,36 £ 0,71*#
Insulin, microU/I 562+1,14 10,3+ 1,27* 13,6 + 1,43*#

HbAlc, % 46+1,2 57+1,36 8,17 +1,52*

GTT, mmol/l 497+143 8,44 £ 1,64* 11,5+1,73*

HOMA-IR 1,46 +0,61 3,76 +1,3* 448 +£1,47*
Chemerin, ng/ml 95,4+12,3 134,6 + 23,5* 2474 + 26,3*#

Notes: * — the difference with control is significant, p < 0.05;
# — the difference is significant between the AG group and AG + DM group, p < 0.05

7.5% of patients had statistically significant in-
creased fasting glucose test compared to the control
group, which is explained by the presence of ab-
dominal obesity, since overweight is one of the
causes of the development of the IR. The maximum
values of fasting glucose test reached in patients
with a combined course of hypertension with diabe-
tes and obesity (p < 0.05).

The level of IL-6 increased in both groups in
comparison with the control group (p < 0.05), but
patients with combined hypertension with diabetes
and obesity had almost twice higher. The level of
C-RP in serum also exceeded the values of control
values in both groups, but the most was in patients
with a combined course of hypertension with diabe-
tes and obesity up to 2.3 times more. C-RP in the
fourth group correlated with BMI (r = 0.45, p <
0.05), TG level (r = 43, p < 0.05), the index HOMA
—1IR (r =047, p <0.05).

Conclusions

1. It has been established that hypertensive patients
with 2 type diabetes mellitus and obesity have the
most distinct imbalance of adipokines (chemerine was
1,8 times higher than only hypertensive patients, p <
0.05), dyslipoproteinemia (HDL-C decreased in
63.2%, p < 0.05), and systemic inflammation (IL-6
almost twice higher, CR-P up to 2.3 times increased
comparing with only hypertension, p < 0.05) , which
should be taken into account when appointment of
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The level of chemerin in the control group was
95.4 + 12.3 ng/ml, rising in patients with hyperten-
sion to 134.6 + 23.5 ng/ml and in patients with hy-
pertension in combination with diabetes and obesity
to 247.4 +26.3 ng/ml. In human studies, it has been
shown that plasma concentrations of chemerin are
associated with such indicators as body mass index
(BMI), blood pressure, and blood triglyceride con-
centration [9]. The growth of chemerin level ac-
cordingly to BMI has been shown in studies in both
adults and children [10]. In addition, the chemerin
blood level increases according to glucose concen-
tration rising at 120 minutes glucose tolerant test,
increased level of fasting and peak blood insulin,
growth of the HOMA-index, blood pressure elevat-
ing [10]. Thereafter, an development and progres-
sion of the metabolic syndrome is associated with
an increase in chemerin plasma concentrations.

pathogenetic therapy in this category of patients.

2. The close pathogenetic relationship between
metabolic disorders and increased serum chemerin
level have been proven, which should be considered
as an adverse factor in the combined flow of hyper-
tension with diabetes and obesity.

3. The results of the research can be applied to
new and more effective methods of individual
treatment of such cohort of patients with combined
pathology.
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