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Abstract

Obesity is currently considered as a polyethological, chronic, recurrent disease. With
abdominal obesity, the synthesis of adipose tissue hormones - adipokines - increases
significantly. Among the adipokines secreted by adipose tissue and affecting the
development of insulin resistance and metabolic disorders, visfatin can be noted.

The purpose of the study was to determine the level of visfatin in the blood serum of
pregnant women with obesity and to study its effect on metabolic parameters.
Materials and methods. The main group consisted of 213 women with abdominal
obesity diagnosed before pregnancy. The control group included 80 women who had a
normal body mass index before pregnancy. The average age of women in the main group
was 29.0+0.44 years, in the control group - 25.7+0.47 years. Anthropometric studies
conducted once in the st trimester included measurements of height, body weight, waist
circumference (FROM) and hips (ABOUT). Calculated the ratio FROM/ABOUT and body
mass index (BMI). Anthropometry was performed according to a standard procedure with
an accuracy of 0.1 cm for height and circumference and 0.1 kg for weight. Obesity was
diagnosed based on the calculation of the BMI index according to the Quetelet formula:
BMI = body weight (kg) / height (m?). The criteria for inclusion of patients in the main
group were BMI values above 25 kg/m?2. The control group included women with a BMI
from 18.5 to 25 kg/m?. Obesity was regarded as abdominal with a waist circumference of
more than 80 cm and an OT/OB ratio of =0.85.

The patients’blood was taken in the morning strictly on an empty stomach from the ulnar
vein.The state of fat metabolism was assessed according to lipidogram data. In accordance
with the goal, 52 pregnant women of the main group and 80 women of the control group
at 8-12 weeks of gestation were determined the concentration of total cholesterol (OH),
triglycerides (TG), low-density lipoproteins (LDL) and high-density lipoproteins (HDL).

To assess the degree of insulin resistance, a small homeostasis model (HOMA) was used to
determine the HOMA-IRindex, which was calculated using the formula: HOMA-IR =[insulin,
ped/ml x glucose, mmol/I] / 22.5. A HOMA-IR value greater than 2.77 is considered as the
presence of insulin resistance. Another criterion for insulin resistance is the calculation of
the CARO coefficient according to the formula: CARO = [glucose, mmol/ | / insulin, MME/
ml]. CARO values below 0.33 indicate insulin resistance. The level of visfatin (ng/ml) in
blood serum was studied by enzyme immunoassay.
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The results of the study showed the presence of a relationship between serum visfatin and
BMI. The negative correlation between the level of visfatin and anthropometric indicators
indicates a decrease in its level with an increase in adipose tissue mass. In obese pregnant
women, an inverse correlation was established between the level of visfatin and insulin.
Analysis of the results showed that in abdominal obesity in pregnant women there is a
close relationship between impaired lipid metabolism, insulin resistance and the level of
visfatin in the blood serum.
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Pesiome

OXupeHre B HacTosLlee BpeMsA pacCMaTpUBAOT Kak MOMMITUONONMYeCckoe, XpoHuye-
CKoe, peungmBurpyollee 3abonesaHue. MNpu abgOMUHANIBHOM OXUPEHUN 3HAUUTENIBHO
NOBbILIAETCA CUHTE3 FTOPMOHOB UPOBOW TKaHW — agMnokumHoB. Cpean agvnoOKUHOB,
CeKpeTpyeMbIX KUPOBOM TKaHbIO 1 OKa3blBaOLWMUX BO3AENCTBUE HA Pa3BUTUE UHCYNN-
HOPE3NCTEHTHOCTU U METABONINYECKUX HAPYLUEHU, MOXKHO OTMETUTb BUCHATUH.

Lenb. OnpeneneHvie ypoBHsa BUCPATUHA B CbIBOPOTKE KPOBU GEPEMEHHDBIX XEHLNH C
OXXUPEHMEM 1 N3YyYeHMe ero BIMSAHMSA Ha NoKasaTteny Mmetabonusma.

Matepuanbi n merogbl. OCHOBHYIO rpynny cocTaBuin 213 XeHWUH ¢ abAoMUHaNbHbBIM
OXXUPEHMEM, ANArHOCTMPOBAHHBIM 0 GEPEMEHHOCTU. B KOHTPONbHYIO rpynny BOLIW
80 KeHLVH, NMeBLINX [0 GepeMeHHOCTV HOPMasbHbI UHAEKC Macchl Tena. CpegHuii
BO3PACT XeHLNH OCHOBHOW rpynnbl coctaBun 29,0+0,44 roga, KOHTPOSIbHOM rpymnmnbl —
25,7+0,47 roga. AHTponomeTpuyeckme nccnefoBaHns, NPoBOAUMbIE OQHOKPATHO B 1-M
TPUMECTpE, BKIOYANM U3MEPEHUE POCTa, MAcchl Tena, okpykHocTu Tanum (OT) n 6epep
(OB). Boluncnanu otHoweHne OT/OBb u nngekc maccol Tena (MMT). AHTponomeTputo nNpo-
BOAW/IM COMNacHO CTaHAAPTHOM MeTOAMKe C TOYHOCTbIo o 0,1 cm AnA pocTa 1 OKPYKHO-
cteiri u 0,1 Kr — gna maccbl. OXXnpeHne AnMarHoCTMPOBaNM Ha OCHOBaHMKM pacyeTa NoKasa-
Tena UIMT no dopmyne Ketne: UMT = macca Tena (kr) / pocT (m?). Kputepursamun BKIoUeH A
MauUMEeHTOK B OCHOBHYIO rpynny 6binn 3HaueHna VIMT Bobiwe 25 Kr/m2 B KOHTPOJbHYIO
rpynny Bowm xeHwuHbl ¢ UMT o1 18,5 1o 25 Kr/m?% OXKupeHue pacLieHUBanoch Kak abao-
MUWHaJIbHOE NpW OKPY>KHOCTU Tanun 6onee 80 cm 1 oTHowweHum OT/OB =0,85.

3abop KpOoBM MaLMEHTOK MPOV3BOAWICA YTPOM CTPOrO HATOLWIAK K3 JIOKTEBOWM BEHDI.
CoCTOsIHME XUPOBOrO OOMEHa OLIeHMBANOCh MO AaHHbIM NMNUAOrpaMmMbl. B cootBet-
CTBUM C MOCTABNIEHHOWN UeNiblo 52 6epeMeHHbIM OCHOBHOW rpynnbl 1 80 eHWuHam
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KOHTPOJIbHOW rpynnbl Ha 8—12-11 HeA. recTaLMm NPOBOAWAN ONpefeneHne KOHLEeHTpaLmum
obuero xonectepuHa (OX), Tpurnuuepugos (TT), nunonpoTtenHos HU3Kow (JINMHIM) n Bbico-
Ko nnotHocTw (JIMBM).

[nAa oueHKn cTeneHW Pe3UCTEHTHOCTW K WHCYAWHY WCNONb3OBanu Manyl Mogenb
romeoctasa (Homeostasis Model Assessment — HOMA) ¢ onpepeneHnem nokasaTe-
na HOMA-IR, koTopbiin paccuntbianu no dopmyne: HOMA-IR = [uHcynuH, MKEL/Mn X
rnoKo3a, Mmonb/n] / 22,5. 3HaueHne HOMA-IR 6onblue yem 2,77 paccmaTpuBaeTca Kak
Hannume UHCYNMHOPE3NCTEHTHOCTU. Elle ogHMM KpuTeprem MHCYNMHOPE3UCTEHTHO-
T cnyxuT pacuyeTt Koapduumnenta CARO no popmyne: CARO = [rnoko3a, mmonb/n /
NHcynuH, MKME/mn]. 3HaueHna CARO Huxe 0,33 cBMAETENbCTBYIOT 06 MHCYNMHOPE3N-
CTEHTHOCTW. YpoBeHb BUChaTMHA (HI/MI1) B CbIBOPOTKE KPOBM M3yYanu METOAOM MMMY-
HopepMeHTHOro aHanmsa.

PesynbraTbl. [l0Kka3aHO Hannume CBA3U CbIBOPOTOYHOrO BrchaTMHa ¢ MMT. Otpuuatens-
HasA KoppenAuroHHasA B3anMOCBA3b MeXAy YPOBHeM BUCPATUHA U aHTPOMOMETPUYECKU-
MW NoKa3aTenamu CBUAETENbCTBYET 06 YMEHbLUIEHWW €r0 YPOBHA NPY YBEANYEHUN MaCChbl
XMPOBOW TKaHW. Y 6epeMeHHbIX C oXnpeHnem Hbisia ycTaHoBNeHa obpaTHan Koppensaym-
OHHasA CBA3b MeXxAy ypoBHeM BUcdaTUHaA U MHCYNMHA. AHanU3 NonyyYeHHbIX pe3ynsTaToB
nokasan, uto nNpu abaomMnHaNbHOM OXMPEHNN Y BepeMeHHbIX KEHLUUH NMeeTCsA TeCHas
CBA3b MeXAy HapylleHVWeM NNNMAHOro obmeHa, MHCYNMHOPE3UCTEHTHOCTA 1 YPOBHEM
BMCPaTMHa B CbIBOPOTKE KPOBW.

KnioueBble cnoBa: 6epemMeHHble, OXKMpeHre, aaunoKrHbl, BUChaTnH

B INTRODUCTION

Obesity is a chronic multifactorial disease that develops under the influence of
metabolic and genetic factors, changes in the function of the endocrine system, and
energy balance disorders. Adipose tissue plays a special role in regulating the constancy of
body weightand energy homeostasis of the body [1]. Adipose tissue is an active endocrine
organ that produces a large number of hormones - adipokines [2, 4, 5]. Adipose tissue
hormones affect almost all systems of the human body, regulating insulin sensitivity and
energy metabolism, neuroendocrine and immune processes, activate blood clotting and
inflammatory reactions [2, 4]. Currently, more than 50 adipokines are known, which differ
in structure and functions performed [6, 8].

Among the adipokines secreted by adipose tissue and affecting the development of
insulin resistance and metabolic disorders, visfatin can be noted [7, 8]. Visfatin is a protein
with a crystalline structure that has the properties of a cytokine and an enzyme involved
in the biosynthesis of nicotinamide adenine dinucleotide. Visfatin is a hormone of white
adipose tissue, found in chondrocytes, skeletal muscles and synovial membrane cells [9].
To date, there is no unified understanding of the physiological and pathophysiological
role of visfatin, however, recent studies suggest the involvement of this adipokine in the
pathogenesis of the development of obesity-related metabolic disorders. It has been
proven that the level of visfatin increases in proportion to the level of obesity and correlates
with the indicators of total cholesterol and low-density lipoprotein cholesterol [7, 9].

In obesity, a number of factors lead to metabolic changes, affecting the course of
pregnancy. Given the widespread prevalence of maternal obesity in the modern world,
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the role of adipose tissue hormones in the development of pregnancy complications
in this group of women deserves special attention. Currently, it has been convincingly
proven that an increase in body mass index and obesity are associated with the
development of reproductive health disorders. Overweight women have an increased risk
of developing preeclampsia, eclampsia, gestational diabetes mellitus, fetal macrosomia,
caesarean section, intrauterine fetal death and infant mortality [3, 4]. Visfatin is expressed
by fetal membranes, secreted by amniotic epithelial cells during pregnancy and has anti-
apoptotic properties [8].

B THE PURPOSE OF THE STUDY
To determine the level of visfatin in the blood serum of pregnant women with obesity
and to study its effect on metabolic parameters.

B MATERIALS AND METHODS

The study of clinical and anamnestic indicators allowed us to distinguish two groups
of patients. The main group consisted of 213 women with abdominal obesity diagnosed
before pregnancy. The control group included 80 women who had a normal body mass
index before pregnancy.The average age of women in the main group was 29.0+0.44 years,
in the control group - 25.7+0.47 years. Anthropometric studies conducted once in the 1st
trimester included measurements of height, body weight, waist circumference (WC) and
hips (HC). Calculated the ratio WC/HC and body mass index (BMI). Anthropometry was
performed according to a standard procedure with an accuracy of 0.1 cm for height and
circumference and 0.1 kg for weight. Obesity was diagnosed based on the calculation of
the BMlindex according to the Quetelet formula: BMI = body weight (kg) / height (m?). The
criteria for inclusion of patients in the main group were BMI values above 25 kg/m? The
control group included women with a BMI from 18.5 to 25 kg/m?. Obesity was regarded as
abdominal with a waist circumference of more than 80 cm and an WC/HC ratio of >0.85.

The patients’ blood was taken in the morning strictly on an empty stomach from
the ulnar vein. The state of fat metabolism was assessed according to lipidogram data.
In accordance with the goal, 52 pregnant women of the main group and 80 women
of the control group at 8-12 weeks of gestation were determined the concentration
of total cholesterol (OH), triglycerides (TG), low-density lipoproteins (LDL) and high-
density lipoproteins (HDL). High- and low-density lipoproteins were determined by
the homogeneous method, total cholesterol and triglycerides were determined by the
enzymatic colorimetric method. The atherogenicity coefficient was calculated by the
formula: AC = (OH - HDL) / HDL. The ratio of HDL was also determined/LDL and calculated
the concentration of very low-density lipoproteins (LDL) according to the formula:
VLDL = TG/ 2.18. To study carbohydrate metabolism, the concentration of venous blood
glucose and fasting immunoreactive insulin was measured. To assess the degree of insulin
resistance, a small homeostasis model (HOMA) was used to determine the HOMA-IR
index, which was calculated using the formula: HOMA-IR = [insulin, ped/ml x glucose,
mmol/l] / 22.5. AHOMA-IR value greater than 2.77 is considered as the presence of insulin
resistance. Another criterion for insulin resistance is the calculation of the CARO coefficient
according to the formula: CARO = [glucose, mmol/I / insulin, MME/mI]. CARO values below
0.33 indicate insulin resistance. The level of visfatin (ng/ml) in blood serum was studied by
enzyme immunoassay.
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Statistical data analysis was carried out using the MedCalc statistical software package
for biomedical research. The evaluation of the obtained results was carried out by
methods of statistical description and verification of statistical hypotheses. To compare
normally distributed quantities, the Student’s t-test was used, in the case of a difference in
the distribution from the normal, the nonparametric Mann-Whitney criterion (U-criterion)
was used. The data for the parametric distribution are presented in the form of the average
value of the measured value and the standard error (M+m) and in the form of the median
Me (25%; 75%) for features with a distribution other than normal. The evaluation of the
strength and relationship between phenomena or signs was carried out using the Pearson
pair correlation coefficient (r). The critical value of the level of statistical significance (p)
when testing null hypotheses was assumed to be 0.05.

B RESULTS AND DISCUSSION

During the clinical and anthropometric examination in the comparison groups,
statistically significant differences in the studied parameters were revealed between
pregnant women with obesity (the main group) and the control group, p<0.05 (Table 1).

The average BMI in pregnant women of the main group was 39.5+0.57 kg/m?, which
was 1.6 times higher than this indicator in women of the control group (24.1+0.34 kg/m?,
p<0.05). The average weight in pregnant women of the main group was 103.0+1.38 kg
(p<0.05). When comparing anthropometric indicators in pregnant women of the main
group, higher values of WC, HC and WC/HC index were also revealed, which corresponds
to the abdominal type of distribution of adipose tissue. In pregnant women with
abdominal obesity, WC corresponded to 90.0+0.73 cm, HC - 99.1+0.72 cm, the ratio of
WC/HC - 0.90+0.004, which significantly exceeded the average values in women of the
control group (p<0.05). At the same time, the indicators of women of the control group
with normal body weight were significantly lower in comparison with the patients of the
main group according to somatometric parameters. In women of the control group, the
average body weight was 62.1+0.87 kg, WC — 73.4+0.48 cm, HC - 88.1£0.65 cm, the ratio
WC/HC - 0.83+0.004.

Table 1
Characteristics of anthropometric parameters in women of the examined groups (M+m) (min-max)
Anthropometric parameter Main group (n=213) Control group (n=80)
Age. vears 29.8+0.54* 25.7+0.47
gey (19-44) (17-39)
Height cm 161.6+£0.56 160.6+0.59
gnt (146-176) (148-171)
. 103.0+1.38* 62.1+0.87
Weight, kg (72-145) (46-82)
5 39.5+0.57* 24.1+£0.34
BMI, kg/m (26.3-55.3) (17.8-32.5)
WC. cm 90.0+0.73* 73.4+0.48
! (70-101) (67-84)
HC. cm 99.1+0.72* 88.1+0.65
! (82-114) (76-103)
0.90+0.004* 0.83+0.004
WEHC (0.79-0.99) (0.76-0.90)

Note: * p<0.05 compared to the control group.
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We evaluated the level of visfatin in the blood serum of healthy pregnant women,
which is necessary to create an idea of its normal values. The average serum level of visfatin
in healthy pregnant women was 25.7 (23.6; 26.6) ng/ml. The level of visfatin in the blood
serum was evaluated in 52 obese pregnant women. When quantifying the level of visfatin,
data were obtained indicating a slight decrease in it in the group of obese pregnant
women compared with the group of pregnant women with normal body weight -
24.1 (22.7; 25.2) ng/ml (p<0.01).

When analyzing the results of the study in pregnant women with abdominal obesity,
a negative correlation was revealed between the level of visfatin and anthropometric
indicators: BMI (r=-0.346), WC (r=-0.520), HC (r=-0.570), WC/HC (r=-0.171) (p<0.05). The
revealed links indicate a decrease in the level of visfatin with an increase in BMI, WC and HC.

Table 2 shows the indicators of lipid metabolism in pregnant women of the main and
control observation groups.

Analysis of the results of the study showed that pregnant women of the main and
control groups statistically significantly differed in terms of blood lipid spectrum (OH, TG,
LDL, VLDL). Significantly higher levels of OH, TG, LDL and VLDL in the blood serum were
found in obese pregnant women, which is the result of their increased production.

When conducting a correlation analysis of the level of visfatin with the studied
parameters of the lipid profile of blood serum, a negative relationship was obtained with
the level of LDL (r=-0.295), HDL (r=-0.241) and TG (r=-0.219) (p<0.05). There was also a
positive and negative correlation between BMI and OH (r=0.251), BMI and TG (r=0.401),
BMI and VLDL (r=0.365), BMIl and HDL (r=-0.318) (p<0.05).

The levels of immunoreactive blood insulin and the HOMA-IR index in obese pregnant
women significantly exceeded the indicators of the control group. The fasting serum
insulin level in pregnant women with abdominal obesity was 16.1 (13.7; 17.8) mcME/ml.
At the same time, the fasting insulin level in obese pregnant women was higher than in
patients with a normal BMI — 8.4 (7.5; 10.3) pme/ml, p<0.001. The fasting serum glucose
level in obese patients was 5.89 (5.82; 5.95) mmol/I and was also higher compared to
the control - 4.62 (4.49; 4.76) mmol/l, p<0.001. The insulin resistance index (HOMA-IR) in
women with abdominal obesity was 4.21(3.54; 4.70) units. At the same time, the values
of this index were significantly higher in patients of the main group than in women of
the control group - 1.72 (1.49; 2.17) units, p<0.001. The CARO coefficient in women with
abdominal obesity was slightly higher than the quantitative criterion of insulin resistance

Table 2
Indicators of lipid metabolism in women of the examined groups, Me (25%; 75%)
Indicators
Monitoring KA, HDL/
groups OH, LDL, HDL, TG, LDL, Convent. | LDL
mmol/l mmol/l mmol/l mmol/L mmol/l . 5
units units
*%
Main group 5.03* 2.66* 1(.1728' 1.77 (1.53; ?68710_ 1.82 ?(56665.
- . . . ’ % . ’ . <09,
(n=52) (4.70; 5.43) (2.57;2.77) 1.91) 1.87) 0.86) (1.79; 1.84) 0.68)
Control group | 4.63 2.57 (11'7528' 0.97 ?04441 . 1.69 ?(56676-
(n=80) (4.34; 4.98) (2.39;2.72) 1.95) (0.90; 1.11) 0.50) (1.54;1.75) 071)

Note: the differences are significant in relation to the control group: * p<0.05, ** p<0.001.
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and was at the level of 0.36 (0.32; 0.38) units. At the same time, the values of the indicator
were significantly lower in the patients of the main group than in the women of the control
group — 0.55 (0.53; 0.59) units, p<0.001.

There was also a significant feedback between the levels of visfatin and insulin
(r=-0.132, p<0.05).

Thus, the results of our study showed the presence of a relationship between serum
visfatin and BMI. A decrease in the concentration of visfatin in the blood serum is observed
in pregnant women with obesity. The negative correlation between the level of visfatin
and anthropometric indicators indicates a decrease in its level with an increase in adipose
tissue mass. The results of our study also showed that an inverse correlation was found
between the level of visfatin and insulin in obese pregnant women.

According to our data, in patients with abdominal obesity, a negative correlation was
established between the level of visfatin and the levels of LDL, HDL and TG. It was also
found that there was a positive and negative correlation between lipidogram and BMI.
Analysis of the data of this study showed that in abdominal obesity in pregnant women
there is a close relationship between impaired lipid metabolism, insulin resistance and the
level of visfatin in the blood serum.
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