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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background/aim: The high frequency of obstetric pathology
is explained by the violation of adaptive and compensatory-
protective mechanisms, the breakdown of the activity of
regulatory systems that occur during obesity. Determining the
levels and dynamics of changes in lipid metabolism during the
gestation period in pregnant women with obesity is of particular
interest.

The purpose of this study was to evaluate the dynamics of lipid
metabolism changes in pregnant women with obesity.

Materials and methods: The work is based on clinical-
anthropometric and clinical-laboratory results of studies of 52
pregnant women with abdominal obesity (the main group). The
term of pregnancy was determined by anamnestic data (date of
last menstruation, first appearance in a women's consultation)
and the results of ultrasound fetometry.

The criteria for inclusion of patients in the main group were
a BMI value above 25 kg/m?. Waist circumference (FROM)
and hip circumference (ABOUT) were also measured. The ratio
FROM/TO was calculated. Obesity was regarded as abdominal
with a waist circumference of more than 80 cm and an OT/
OB ratio of > 0.85.The control group consisted of 80 healthy
pregnant women with a BMI before pregnancy of 18.5 — 25 kg/
m?. The values of the studied indicators obtained in this group
were used as a starting point of comparison as physiologically
normal values. The state of fat metabolism was assessed
according to lipidogram data. The study was conducted three
times during pregnancy — at 8-12, 18-20 and 34-36 weeks of
gestation. Blood samples were taken from the ulnar vein in
the morning on an empty stomach 12-14 hours after eating.
High- and low-density lipoproteins were determined by the
homogeneous method, total cholesterol and triglycerides were
determined by the enzymatic colorimetric method.

Results: It was found that the increasing imbalance of
lipidogram parameters was accompanied by an increase in
BMI: OH (r=0.251; p=0.001), TG (r=0.401; p=0.002), VLDL
(r=0.365; p=0.033), HDL (r= - 0.318; p=0.002).

The development of pregnancy was accompanied by an
increase in fat metabolism in the main group at 18-20 and
34-36 weeks of gestation, respectively: OH — by 16.5% and
22.1%, LDL — by 6.3% and 13.0%, TG — by 13.6% and 28.4%,
VLDL - by 14.3% and 28.5%. We have revealed the inverse
dependence of HDL levels on the duration of pregnancy. So, if
the HDL level at the gestation periods of 8-12 and 18-20 weeks
did not have a significant difference (p>0.05) with the level of
the control group, then by the end of gestation its significant
decrease was observed. A decrease in HDL values — by 3.3%
and 17.6% during gestation led to a pronounced increase in
the atherogenicity coefficient by 32.1% and 76.4% during
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pregnancy at 18-20 weeks and 34-36 weeks, respectively. This
coefficient indicates the distribution of OH between HDL and
atherogenic lipoprotein fractions. Anti-atherogenic ratio of
HDL/LDL decreased slightly in the dynamics of pregnancy in
obese women — by 7.5% and 27.2%, respectively.

Thus, the results of the study indicate a significant increase
in the group of obese pregnant women in the content of total
cholesterol, triglycerides, VLDL with their maximum level by
the end of gestation in comparison with patients with normal
body weight.

Conclusions: Despite the fact that the metabolic changes
occurring in the body of a pregnant woman are adaptive, they can
play a role in the pathophysiological process of the development
of pregnancy complications and labor disorders. With the
progression of pregnancy, abdominal obesity in women is a risk
factor for the development of pathological dyslipidemia.

Key words. Pregnancy, obesity, lipids, fat metabolism.

Introduction.

Physiological pregnancy is accompanied by significant changes
in the metabolism in the woman's body, which is associated with
the characteristics of the hormonal background and is aimed at
maintaining the normal growth and development of the fetus
[1,2]. At the same time, lipid metabolism undergoes the main
changes [3]. During this period, there is a slight increase in
the concentration of neutral fat, cholesterol, and lipids in the
blood of the woman, which reflects the adaptation processes
taking place during pregnancy and is aimed at creating optimal
conditions for the development of the fetus [4-6].

Currently, the important role of lipids in maintaining
homeostasis during pregnancy is known. Violations of their
exchange determine the changes that occur in the "mother
— placenta — fetus" system. The content of lipids in the blood
increases in a wavy manner as pregnancy progresses due to the
inhibition of lipase activity under the influence of estrogens and
hyperinsulinemia. By the end of pregnancy, there is an increase
in total cholesterol, high- and low-density lipoproteins and
triglycerides compared with pre-pregnancy levels [7,8].

Obesity, as extragenital pathology, often causes aggravated
pregnancy, childbirth, and the postpartum period [9].

The high frequency of obstetric pathology is explained by the
violation of adaptive and compensatory-protective mechanisms,
the breakdown of the activity of regulatory systems that occur
during obesity. Determining the levels and dynamics of changes
in lipid metabolism during the gestation period in pregnant
women with obesity is of particular interest.

The purpose of this study was to evaluate the dynamics of lipid
metabolism changes in pregnant women with obesity.
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Table 1. Blood lipid parameters in pregnant women at different periods

(M*m, min-maxy).

Observation groups

Lipid The main group | The control group The main group  The control group The main group  The control group
spectrum (n=52) (n=80) (n=52) (n=80) (n=52) (n=80)

8-12 weeks 18-20 weeks 34-36 weeks
TC 4,96+0,071* 4,65+0,039 5,78+0,076* 5,31+0,055 6,06+0,11%* 5,20+0,052
mmol/l (4,51-5,58) (4,11-5,26) (5,11-6,43) (4,51-6,13) (5,28-6,97) (4,41 - 5,94)
LDL 2,71+0,027* 2,56+0,020 2,88+0,034* 2,79+0,022 3,06+0,034 3,07+0,033
mmol/l (2,47-2,93) (2,26-2,84) (2,65-3,41) (2,48-3,15) (2,81-3,34) (2,57-3,48)
HDL mmol/l 1,81+0,028 1,76+0,022 1,750,017 1,7240,012 1,49+0,02 1,66+0,012

(1,63-2,07) (1,47-2,12) (1,60-1,90) (1,56-1,94) (1,32-1,63)** (1,52-1,86)
TG 1,6940,036** 1,00+0,013 1,92+0,027** 1,330,013 2,17+0,026** 1,42+0,013
mmol/l (1,41-1,95) (0,82-1,22) (1,71-2,13) (1,17-1,55) (1,97 - 2,39) (1,24-1,64)
VLDL mmol/l 0,77+0,04%* 0,46+0,07 0,88+0,09** 0,61+0,05 0,99+0,08%* 0,65+0,04

(0,21-1,24) (0,35-1,21) (0,34-1,45) (0,42-1,33) (0,51-1,45) (0,49-1,37)
Al 1,74+0,025 1,64+0,077 2,30+0,023** 2,09+0,045 3,07+0,061** 2,13+0,038
standard unit (0,27-2,69) (0,39-2,23) (1,76-2,65) (1,04-2,58) (1,12-3,38) (1,09-2,61)
HDL/ 0,66+0,01 0,68+0,05 0,61+0,03 0,62+0,05 0,48+0,07 0,54+0,06
LDL unit (0,37-0,89) (0,33-0,75) (0,35-0,77) (0,37-0,80) (0,31-0,62) (0,39-0,83)

Note: The differences are significant in relation to the control group: * —p < 0,05, **—p < 0,001

Materials and methods.

The work is based on clinical-anthropometric and clinical-
laboratory results of studies of 52 pregnant women with
abdominal obesity (the main group). The gestational age
was determined by anamnestic data (the date of the last
menstruation, the first appearance at the antenatal clinic) and the
results of ultrasound fetometry. When registered for dispensary
registration of pregnancy, all women were subjected to
traditional anthropometric research with height (cm) and weight
(kg) measurements, followed by calculation of body mass index
(BMI). Obesity was diagnosed based on the calculation of the
BMI index using the formula:

BMI=body weight (kg)/height (m?)

The criteria for inclusion of patients in the main group were BMI
values above 25 kg/m?. We also measured waist circumference
(WC) and hips circumference (HC) and then calculated the
ratio WC/HC. Obesity was regarded as abdominal with a waist
circumference of more than 80 cm and WC/HC ratio > 0,85.
The control group consisted of 80 healthy pregnant women with
a BMI before pregnancy of 18,5 —25 kg/m* The values of the
studied parameters obtained in this group were used as a starting
point of comparison as physiologically normal values.

The state of fat metabolism was assessed according to
lipidogram data.

In accordance with the goal, 52 pregnant women carried out
the determination of the concentration of total cholesterol (TC),
triglycerides (TG), low density lipoproteins (LDL) and high-
density lipoproteins (HDL). The study was performed three
times during pregnancy — at 8-12, 18-20 and 34-36 weeks of
gestation. Blood samples were taken from the ulnar vein in
the morning on an empty stomach 12-14 hours after a meal.
High- and low-density lipoproteins were determined by a
homogeneous method, total cholesterol, and triglycerides — by
an enzymatic colorimetric method. The atherogenic index was
calculated using the formula:

AI=(TC-HDL)/HDL
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The ratio of HDL/LDL was also determined, and the
concentration of very low-density lipoproteins (VLDL) was
calculated by the formula:

VLDL=TG/2,18

Statistical analysis.

Statistical data analysis was performed using the MedCalc
statistical software package for biomedical research. The
evaluation of the obtained results was carried out by methods
of statistical description and testing of statistical hypotheses.
For comparison of normally distributed values, the Student’s
t-test was used; if the distribution differs from the normal, the
non-parametric Mann-Whitney test (U-test) was used. The data
for the parametric distribution are presented as mean values of
the measured value and standard error (M £ m). 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) in
testing null hypotheses was taken to be 0,05.

Results.

A normal pregnancy is accompanied by profound metabolic
changes in the body of a woman, which for a number of reasons
turn into pathological conditions. However, serious changes are
often observed in lipid metabolism.

In pregnant women with obesity, significantly higher levels
of TC, TG and VLDL in serum were detected at all periods of
gestation, which is a result of their increased production. During
the analysis of the dynamics of lipid profile indicators of the
examined women, it was found that the average lipid levels
increase in all pregnant women with an increase in the gestation
period, while the concentration of atherogenic lipids represented
by TC, TG, VLDL was significantly higher in women with
obesity (p < 0,05).

The results of the analysis of the dynamics of lipid profile in
terms of pregnancy in patients of the main and control groups
are presented in table 1.
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With the progression of pregnancy, dyslipidemic changes
intensified, including in the control group of women. Such
an increase in lipid concentration in healthy women can be
considered as a physiological phenomenon that promotes the
growth and development of the fetus, enhanced steroidogenesis,
as well as providing high energy demands of the pregnant
woman.

When comparing lipid metabolism in women of the main
and control groups at gestational age 34-36 weeks, statistically
significant differences were found. The values of TC, TG,
VLDL and atherogenicindex increase with obesity compared
with the control group. In order to assess the association of the
studied clinical and metabolic parameters in pregnant women,
a correlation analysis was conducted, during which there was
a close relationship between the lipid profile and BMI. It was
established that the growing imbalance of lipidogram indices
was accompanied by an increase in BMI: TC (r = 0,251; p =
0,001), TG (r=0,401; p=0,002), VLDL (r = 0,365; p = 0,033),
HDL (r=-0,318; p=0,002).

Analysis of the obtained results showed that lipid metabolism
disorders have a close direct and inverse relationship with BMI
and an increase in the duration of pregnancy. The development
of pregnancy was accompanied by an increase in fat metabolism
in the main group at 18-20 and 34-36 weeks of gestation,
respectively: TC — by 16,5% and 22,1%, LDL — by 6,3% and
13,0%, TG —by 13,6% and 28,4%, VLDL —by 14,3% and 28,5%.
We have revealed an inverse relationship between HDL levels
and gestational age. So, if the level of HDL at the gestational age
of 8-12 and 18-20 weeks did not have a significant difference
(p> 0,05) with the level of the control group, then by the end of
the gestation a significant decrease was observed. The decrease
in HDL values — by 3,3% and 17,6% during gestation led to
a strongly marked increase in the atherogenic index by 32,1%
and 76,4% in gestational age 18-20 weeks and 34-36 weeks,
respectively. This index indicates the distribution of TC between
HDL and atherogenic lipoprotein fractions. The antiatherogenic
HDL/LDL ratio slightly decreased in the dynamics of pregnancy
in obese women — by 7,5% and 27,2%, respectively.

Discussion.

The results of the study indicate a significant increase in the
group of obese pregnant women in the content of total cholesterol,
triglycerides, VLDL with their maximum level by the end of
gestation in comparison with patients with normal body weight.
Along with this, there is a decrease in HDL levels, which is
accompanied by an increase in the atherogenic potential of the
blood serum. In general, the analysis of the obtained results of
changes in the blood lipid spectrum in obese pregnant women
shows their more pronounced hyperlipidemic orientation
compared with physiologically occurring pregnancy. Taking
into account the above, it becomes obvious that excessive
accumulation of adipose tissue poses a significant risk to the
physiological course of metabolic processes in the pregnant
woman's body, thereby increasing the risk of complicated
pregnancy. Further studies aimed at studying the metabolic
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profile in physiological and complicated pregnancy should
contribute to expanding the understanding of the mechanisms
of fetal metabolic programming.

Conclusion.

Despite the fact that the metabolic changes occurring in the
body of a pregnant woman are adaptive, they can play a role in
the pathophysiological process of the development of pregnancy
complications and labor disorders. With the progression of
pregnancy, abdominal obesity in women is a risk factor for the
development of pathological dyslipidemia.
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