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The aim of this study is to analyze gender features of patients with arterial hypertension (AH) associated with obesity and to
investigate their interaction with the indicators of carbohydrate and lipid metabolism and vaspin levels.

Materials and methods. 72 patients with AH were selected for the study. In dependence to the presence of obesity, the patients
were divided into 3 groups. The 1stgroup with AH included 32 patients without obesity. Among them there were 19 (59.4 %)
women and 13 (40.6 %) men. The 2" group consisted of 40 patients with overweight and obesity. Among them there were 17
(42.5 %) women and 23 (57.5 %) men. The 3" (control) group consisted of 16 healthy individuals aged from 28 to 41 years
old. Among them there were 10 (62.5 %) women and 6 (37.5 %) men. All the examined patients underwent anthropometric
measurements, blood pressure levels, blood levels of insulin, glucose, blood lipid levels, serum vaspin concentrations, insulin
resistance (IR) index.

Results. Gender differences in vaspin levels and the degree of IR have been found only in males of both study groups. In this
case, these parameters significantly correlated with anthropometric indices and insulin levels in men.

Conclusions. The study showed that the increase of the studied parameters of carbohydrate and lipid metabolism and vaspin
levels was observed in men and women with hypertension associated with obesity and without it. However, gender differences
were found in vaspin levels and the IR degree only in males of both study groups. The parameters of vaspin and IR significantly
correlated with anthropometric indices and HOMA — IR in men. Perhaps, gender characteristics should be taken into account
in the treatment tactics choice of patients with hypertension and obesity.

FeHAepHi XapaKTepUCTUKK BYTA€BOAHOTO Ta AiniAHOro 06MiHy 1 piBHIB BacniHy
npu apTepianbHin rinepTeHsii B NauieHTIB 3 OKUPIHHAM

B. B. 3natkiHa, 0. B. KonecHikoBa

MeTa po6oTu — aHania reHaepHUX 0COBNMBOCTEN NaLieHTIB 3 apTepianbHOH rinepTeHsieto (Al), WO NOB’'A3aHi 3 OXUPIHHAM, i
JOCTIIKEeHHS X B3aeMOogii 3 NokasH1KamMy BYrneBOAHOrO Ta MinigHOro ooMiHy Ta piBHSMM BachiHy.

Marepianu Ta meToau. 72 xBopux 3 Al” Bigibpanu Ans 4oCnimKeHHs. 3anekHo Bif HAsBHOCTI OXVPIHHS NavieHTy 6ynv poaainei
Ha 3 rpynu. Jo 1 rpynm 3 Al BkrntoyeHi 32 nauieHTn 6e3 oxupiHHs. Cepen Hux 19 (59,4 %) xiHok i 13 (40,6 %) vonosikis. pyry
rpyny ctaHosunu 40 nawieHTiB i3 HagMipHO Baroto Ta oxupiHHAM. Cepep Hix 17 (42,5 %) xiHok i 23 (57,5 %) 1yonosiku. TpeTts
(koHTponbHa) rpyna — 16 3goposux ocib Bikom Big 28 1o 41 poky. Cepen Hux 10 (62,5 %) xiHok i 6 (37,5 %) YonoBikiB. YCi
JOCnimKyBaHi NaLieHT NPOMLLAN BUMIPOBaHHS aHTPOMOMETPUYMX MOKA3HUKIB, PiBHIB apTepianbHOro TUCKY, PiBHIB IHCYMiHY B
KPOBI, IMIOKO3W, NiNiAiB KPOBI, CUPOBATKOBOI KOHLIEHTPALii BacmiHy, po3paxyHokK iHaekcy iHcyniHopeaucTeHTHocTi (IP).

Pe3ynkratu. leHaepHi BigMIHHOCTI B piBHAX BacniHy Ta cTyneHi IP BUSBNEHI TinNbkW B YOMOBIKIB 3 060X AOCRIZKYBaHWX rpy.
Y uboMy BUNaAKy BM3HAYeHi NapaMeTpu BipOriAHO KOPENIOTh 3 aHTPOMOMETPUYHUMM NOKa3HUKaMM Ta PIBHAMM iHCYIiHY B
YOrOBIKiB.

BucHoBku. [JocnimkeHHs nokasano, Wo 30inbLUeHHs AoCNiZKyBaHWMX NMOKA3HMUKIB BYrMEBOAHOTO i MinigHOro obmiHy Ta piBHIB
BaCMiHy CnocTepiranoch sik y YOMoBIKIB i XiHOK i3 rinepTeH3ieto, LU0 acoLliioBaHa 3 OXUPIHHAM, Tak | 6e3 Hboro. OfHaK reHaepHi
BiZMIHHOCTi BUSIBNIAIOTLCA B PiBHSX BacMiHy Ta cTyneHsx |P Tinbku B Yonogikis B 060x AocnigxyBaHux rpynax. Mapamerpu Ba-
cniHy Ta IP BiporigHo KopentotTb 3 aHTPONOMETPUYHUMM nokasHukamn Ta HOMA-IP y yonoikis. MoxnvBo, y BUGOpI TakTWku
nikyBaHHS XBOPYX i3 TiNepTOHIE Ta OXUPIHHAM crig 6paTu [O yBary reHAEpHi XapakTeprUCTUKN.

FeHAepHbIE XapaKTePUCTUKU YTAEBOAHOTO U AMIIUAHOTO 0OMeHa U YPoBHEN BacnHa
Npu apTepuanbHOM TMNEPTEH3UN Y NALUEHTOB C 0OXKUPEHUEM

B. B. 3natkuHa, E. B. KonecHukoBa

Llenb pa6oTbl — aHanu3 reHaepHbIXx 0COOEHHOCTEN NAaLMEHTOB C apTepuanbHoi runepteHaunent (AlN) u oxupeHrem, nceneno-
BaHWE UX B3aMMOCBSI3el C NoKa3aTensiMi YrieBOAHOrO M NIUNMAHOTO 0GMEHOB W YPOBHSIMU BacmiuHa.

Matepuanbl u MeToabl. 72 6onbHbIX ¢ Al 6binn 0To6paHb! A4 UccnegoBaHns. B 3aBMCMMOCTY OT HaNMYUs OXUPEHNS naum-
€HTbl pasgeneHbl Ha 3 rpynnel. B nepsyto rpynny ¢ Al BkntodeHbl 32 nauverTa 6e3 oxupenus. Cpean Hux 19 (59,4 %) xeHLwmH
1 13 (40,6 %) Mmyx4yuH. Bropasi rpynna coctosina n3 40 naumeHToB C M30bITOYHLIM BECOM U oxupeHneM. Cpeau Hux 17 (42,5 %)
XeHWwH 1 23 (57,5 %) MyxumHbl. TpeTbto (KOHTPOMbLHYIO) rpynny cocTasunu 16 300poBbIX N, B Bo3pacTe ot 28 go 41 roga.
Cpeay Hux 10 (62,5 %) eHLUmH 1 6 (37,5 %) MyxumnH. Bee nccnegyemble naumeHTbl NPOLLW M3MepeHNs aHTPOMOMETPUYECKUX
rnokasatereil, ypoBHel apTepuarnbHOro AaBneHust, ypOBHEN UHCYIHA, FTHOKO3bI, IMMMAOB KPOBU, CbIBOPOTOUHOI KOHLIEHTPaLWK
BaCMWHa, pacyeT NHAEKCa MHCYNMHOPEe3CcTEHTHOCTM (P).
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Pesynbratbl. Pa3nnuns B ypoBHsX BacnuHa 1 ctenern VP Bbinv o6HapyeHbl TOMbKO Y MyX4uH B 06enx uccnemyembix
rpynnax. B aTom cryyae AaHHble NapameTpbl JOCTOBEPHO KOPPENMPYHOT C aHTPOMOMETPUYECKIMM NOKA3aTENSIMM 1 YDOBHSMM

MHCYTHA Y MYXXUYVH.

BbiBogb!. iccnenosarme nokasaro, 4To YBENWMYEHE UCCeyeMbIX NokasaTenen yrineBogHOro U NMNAHOro 0BMEHOB 1 YpOBHEN
BacrnmHa Habntoanock Kak y My>4uH W XKEHLLUMH C rMnepTeH3nel, acCoLMMpOBaHHON C OXMPeHneM, Tak n 6e3 Hero. OgHako
pasnuuns NposiBNAOTCS B YPOBHSAX BacnunHa u cteneHsx VP Tonbko y MyunH B 0beunx nccnegyembix rpynnax. Mapamerpel
BacnuHa u /IP [oCTOBEpHO KOPPENUPYHOT € aHTpornoMeTpuyeckumu nokasarensmu 1 HOMA-VP y myxunH. Bo3MOXHO, B Bbl-
6ope TaKTUKM NeYeHns 60MbHbIX C TUNEPTOHUEN 1 OXXMPEHWEM CEAYET NPUHUMATbL BO BHMaHWE reHAEPHbIE XapakTEPUCTUKN.

Introduction

The growth of cardiovascular diseases, arterial hypertension
(AH) in particular, and its complications is accompanied by
changes of lipid and carbohydrate metabolism parameters
in almost all patients. AH and metabolic changes are cha-
racterized by high prevalence and chronic course, constant
increase of patient population and high disability [1].

One of the primary pathogenetic mechanisms of AH and
associated metabolic syndrome (MS) is the development of
insulin resistance (IR) and hyperinsulinemia, which occur in
case of insulin hormonal effect insufficiency [2]. Alimentary
obesity (OB) as a distinct metabolic disease is also asso-
ciated with hyperinsulinemia and insulin resistance (IR). In
the presence of OB the main role in IR development and
progression and its various manifestations is played by fat
tissue that synthesizes adipokines with various local, pe-
ripheral and central effects. Over the past few year an idea
has emerged there that adipose tissue is not only energy
depot but also an active organ, participating in life support
of an organism [3].

Visceral adipose tissue synthesizes and secretes a huge
amount of hormonally active substances that determines
the development of eating disorders, IR and impaired glucose
metabolism with the development of diabetes, AH and LV
hypertrophy, dyslipidemia, microalbuminuria, hypercoagu-
lation syndrome [4].

Vaspin, visceral adipose tissue-derived serpin, belongs
to the family of serine proteases inhibitors and has been iden-
tified recently. It has been found that vaspin consists of 395
amino acids and shares 40 % identity with alpha, -antitrypsin.
It was experimentally confirmed that in case of its expres-
sion insufficiency in adipose tissue, worsening of metabolic
parameters was observed in models of obesity in rats, and
administration of vaspin to animals has improved glucose
tolerance, insulin sensitivity and stimulated the expression
of genes related to IR [5]. The authors [5] demonstrated that
the administration of vaspin to animals resulted in a persistent
effect of reducing blood glucose level.

Purpose

The aim of this study is to analyze gender features of patients
with AH associated with OB and to investigate their interac-
tion with the indicators of carbohydrate and lipid metabolism
and vaspin levels.

Materials and methods

The latest recommendations of the Ministry of Healthcare
of Ukraine for AH treatment have formed the basis for se-
lecting the study groups [6]. Patients with symptomatic AH,
type 1 diabetes and other endocrinological disorders and

clinical evidence of coronary artery disease were excluded
from this study.

Blood pressure (BP) was assessed according to the av-
erage BP, obtained from the three measurements in 2-minute
intervals in the sitting position. The body mass index (BMI)
was determined according to the formula: BMI = weight (kg)/
height (m?). Normal values of BMI up to 27 kg/m?.The fasting
insulin concentration in serum was determined by ELISA
using a set manufactured by "DRG” (USA). Measured by
ELISA, insulin level on an empty stomach higher than 12.5
mu/ml was considered to be hyperinsulinemia indicator.
To determine the IR index HOMA - IR was used (normal
value up to 2.7). Lipid metabolism indices (levels of total
cholesterol (TC), triglycerides (TG) and cholesterol of high
density lipoproteins (HDL cholesterol)) and fasting glucose
concentration in serum were determined by accepted labora-
tory diagnostic methods. Estimation of vaspin concentration
in serum was performed by ELISA using a set manufactured
by "Ray Biotech, Inc.” (Belgium).

72 patients with AH were selected for the study. Depend-
ing on the presence of obesity the patients were divided into
3 groups. The first group with AH included 32 patients without
obesity (BMI < 25 kg/m?). The average age of the patients
was (39.0 £ 8.5) years. Among them there were 19 (59.4 %)
women and 13 (40.6 %) men.

The second group consisted of 40 patients with over-
weight and obesity (BMI > 25.0 kg/m?). The average age
was (44.2 £ 10.2) years. Among them there were 17 (42.5 %)
women and 23 (57.5 %) men. Among the 40 patients selected
for the study (45.5 %), 22 (55 %) patients had the 1degree of
obesity, 10 (25 %) patients had the 2 degree of obesity, and
the third degree of obesity was diagnosed in 8 (20 %) patients.

The third (control) group consisted of 16 healthy indi-
viduals aged from 28 to 41 years. The average age was
(34.5 £ 6.5) years. Among them there were 10 (62.5 %)
women and 6 (37.5 %) men.

The results are presented as mean values + standard
deviation from the mean value (M + SD). Statistical data
processing was performed using Statistica, version 8.0. To
assess differences between groups in the distribution close
to normal, Student’s test was used. Data were considered
reliable by the level of statistical significance of P < 0.05.

Results and discussion

Analysis of the anthropometric parameters showed that BMI
differs significantly in the group of patients with AH associ-
ated with obesity (group 2) from the control group (group 3)
(P =0.001) and from the patients of the first and second
groups (P < 0.05) (Table 1). Even a slight but significant
change in BMI, which occurs within normal range, evidences
of metabolic processes violation and AH development.

A significant increase of the waist circumference (W)
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Table 1. Anthropometric indicators in the examined patients

Indicator. Sex Groups of patients Statistical indicator (P)

Stqtistical indicator (P), 1(n=32) 2 (n = 40) 3(n=16) [Pg [Pg [P

Wi AH AH +OB control

BMI, kg/m? female 244+04 326+34 232+12 0.05 0.001 0.001
male 24703 33.3+44 236+18 0.05 0.06 0.001
total 245+0.35 329+3. 234+15 0.05 0.082 0.001

P 0.030 0.553 0.527

W, cm female 69.4+4.7 104.1+£9.6 67.08 + 4.81 0.001 0.986 0.001
male 884124 106.4 £8.7 84.00 +10.14 0.001 0.058 0.001
total 789+ 4.1 105.2+8.9 73.85+11.12 0.001 0.166 0.001

P 0.001 0.141 0.001

SBP, mm Hg female 1441164 161174 1273129 0.05 0.05 0.001
male 147.1£5.2 164.0+2.2 130.9+3.0 0.001 0.05 0.001
total 146158 162.6+4.8 129.1£3.2 0.05 0.001 0.001

P . 0.078 0.088 0472

DBP, mm Hg female 855+4.6 95.6+4.4 79.4+20 0.110 0.146 0.001
male 87.1+7.1 96.4+3.0 81.0+25 0.174 0.416 0.001
total 86.3+5.8 96.0+3.7 80.2+2.1 0.110 0.306 0.05

P 0.106 0.096 0.317

mf

Table 2. Biochemical data of patients depending on OB and AH according to the gender

Indicator, units Groups (number) Statistical indicator P

AH AH + OB Pim-if PZm-Z' P1m-21 P1m-2f

1 group (n =29) 2 group (n = 33)

F M F M
Fasting glucose, mmol/l 55404 58+0.41 6.4+0.31 6.0+04 0.242 0.081 0.108 0.05
Fasting insulin, mcMU/ml 142+16 176435 202+35 234+34 0.05 0.184 0.175 0.05
HOMA-IR 347+04 4.54 £0.62 575+1.81 6.24+28 0.267 0.05 0.05 0.05
TC, mmol/l 490+05 52+04 5.82+0.35 574+05 0.116 0.144 0.121 0.190
TG, mmol/l 137102 15+0.2 1.79+0.15 184403 0.142 0.173 0.206 0.118
HDL, mmol/l 1.39+0.61 1.36+0.3 115+0.6 1.09 +0.42 0.222 0.304 0.156 0.117
LDL, mmol/l 294+07 3.03+0.6 35+06 3.65+05 0.340 0.174 0.088 0.406
Vaspin concentration, pg/ml 200.8+20.5 3024 +£30.8 440.0+26.2 386.0+23.6 0.05 0.05 0.05 0.05

(P = 0.001) was revealed in men compared with women
in the first and third groups. A comparison of BP did not
demonstrate gender differences in any of studied groups but
statistically significant increase of both systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP) were revealed
between the groups of patients with AH and patients with AH
associated with OB compared to healthy people (P < 0.05).

The results of biochemical studies of patients with AH
are presented in the Table 2. The study of lipid metabolism in
patients of the first and second groups showed the following
results: on the background of obesity we observed a tenden-
cy to increase in all main indices of lipid metabolism, but no
significant differences when dividing the study subjects by
gender were detected (Table 2).

Comparing the fasting glucose levels of men and women
within the same group did not differ significantly, but test
results demonstrated differences when compared women of
the first and the second groups (P < 0.05). Insulin levels in
blood serum in the fasted state statistically differed between
female and male patients with AH and OB and also when
compared the female patients of the first and second groups
(P <0.05). The presence of AH associated with OB resulted
in a significant increase in the HOMA index on the grounds of
gender identity, and also when compared women of the first
and second groups and men of the first and second groups.

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

Vaspin concentration in the blood serum differed significantly
between both women and men in the first group, and be-
tween the genders in the second group (AH+OB) (p < 0.05).

Correlation analysis revealed significant relationships of
vaspin levels only in men with AH, with OB or without it. For
example, vaspin levels in men of the first group correlated
with BMI (r = 0.420; P < 0.05), (r = 0.592; P < 0.05), HOMA
(r=0.410; P =0.0002). In men and women with AH associ-
ated with obesity, vaspin level correlated with insulin levels
(r=0.710, P <0.05). In case of combined pathology in men
correlation relationships found between the vaspin levels
and BMI indices (r = 0.510; P < 0.05) and HOMA indexes
(r=0.52; P <0.05). Changes in correlation of vaspin levels
with IR may be due to visceral fat weight, accumulation of
which is a major risk factor of IR.

Thus, the analysis of gender differences between
the groups of men and women suffering from AH and com-
bined pathology (AH + OB) showed that waist circumference
and BMI of women were significantly reduced; also women
were characterized by lower levels of insulin and HOMA
index. Other indicators of carbohydrate and lipid metabolism,
as well as the constitutional symptoms between the groups
did not differ significantly. Vaspin levels correlated with
parameters of the visceral fat distribution and insulin levels,
especially in men with combined pathology.
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OB is considered as one of the main factors of AH. The
relationship between OB and AH has been confirmed in
the Framingham study (Framingham Heart Study), which
demonstrated that increasing body mass significantly in-
creased prevalence of AH in different age groups in both sex-
es [7]. Patients with AH often have the OB component of MS,
which is important for both women and men. In the modern
view adipose tissue performs endocrine function. Achange in
the content of adipocytokines in the adipose tissue can inhibit
the insulin action at the receptor and intracellular level. It is
assumed that the induction of mMRNA expression of human
vaspin in the adipose tissue is regulated by BMI and may be
associated with IR and the change in glucose metabolism.
In addition, it has been found that the concentration of circu-
lating vaspin is increased in healthy women compared with
men. However, the association of vaspin levels with sex, age,
and BMI in patients with OB, metabolic and cardiovascular
diseases has shown conflicting results [8].

It has been shown in our study that the gender diffe-
rences are found in BMI values and waist circumference in
the first group (Table 1). The differences in other anthropo-
metric indicators between men and women with AH and with
combined pathology (AH + OB) have not been found. Atten-
tion should also be paid to the lack of gender differences in
lipid metabolism in patients of the first and second (AH + OB)
groups. However, reliable gender differences have been
demonstrated between the insulin levels in patients with AH.

Vaspin levels were significantly higher in women than in
men in both study groups (Table 2). Women demonstrated
lower levels of fasting insulin and HOMA, compared to men.
This is probably connected with protective effect of estrogen,
which provides a lower risk of cardiovascular disease in wo-
men of younger age groups [1]. Estrogens have a regulatory
effect on the renin-angiotensin system activity, inhibiting
the conversion of angiotensin | to angiotensin . Lower BP
in women of reproductive age could be attributed to direct
vascular effect of estrogens — decrease in cardiac output in
combination with vasodilatation. In addition, estrogens have
the ability to reduce IR [1].

Vaspin levels correlated with BMI, waist circumference and
male sex in patients with OB and AH, which is coherent with
the results of authors studying gender characteristics of other
proinflammatory adipocytokines [9]. Comparing changes in
the concentrations of vaspin in men and women, it should be
noted that when OB is as an additional factor of the metabolic
syndrome it increases the significance of changes in carbohy-
drate metabolism, which is consistent with the results of other
authors [10]. Vaspin is adipokine, which correlates with OB,
visceral fat distribution, metabolic and cardiovascular disea-
ses, although our results contradict the data obtained by other
authors [1]. The increase of vaspin in serum reflects the pro-
cess of AH formation primarily due to metabolic disorders. In
the presence of OB complicated by AH vaspin level in the serum
increases with the development of AH prior to the formation
of life-threatening heart failure, dilated cardiomyopathy, etc.

Conclusions

1. The study showed that the increase of the studied
parameters of carbohydrate and lipid metabolism and vaspin
levels was observed in men and women with AH associated
with OB and without it.

2. However, gender differences were found in vaspin lev-
els and the degree of IR only in males of both study groups.
The parameters of vaspin and IR significantly correlated
with anthropometric indices (BMI, r = 0.42 to r = 0.592,
P < 0.005, respectively) and insulin levels (r = 0.710,
P < 0.005), and HOMA (r = 0.52, P < 0.005) in men. Per-
haps, gender characteristics should be taken into accountin
the treatment tactics choice of patients with hypertension and
obesity.

The perspective of further scientific research in-
cludes design of new strategies of obese patients with AH
therapy considering gender.
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