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BMICT JIEIITUHY Y CHPOBATIII KPOBI BAI'ITHUX KIHOK
3 O)KUPIHHSAM Y III TPUMECTPI BAI'ITHOCTI

Cmapuxoeuu A.B.

Jlveiscoruti meduunuil ynieepcumem imeni /lanuna I'anuyvroeo

Kageopa axywepcmea ma einexonorii (3as. - npogh. Mapxin JI.B.)

Pedepar

Meta. Busnauumu pigens 1enmuny y cuposamuyi Kposi 8a-
2IMHUX HCIHOK 3 0dfcupinuam y Il mpumecmpi eazimnocmi.

Marepiaa i Metomu. Obcmeoicerno 32 dcinKu i3 odcupinHam
(I cm. - 13, I cm. - 10, Il cm. - 9) y Il mpumecmpi éazim-
HOCmi, AKUM 8U3Ha4au ienmun (ocnosua epyna) ma 30 300-
POBUX 8A2iMHUX JICIHOK (KoHmponvHa epyna). [layicumiu Oy-
JIU paHOOMI308aHI 3a 8IKOM MA NAMOAOTIEN. Busnauenns ien-
MUY IPOBOOUNU MEMOOOM IMYHODEPMEHMHO20 AHANIZY.
Cmynino oxcupinns suznauanu 3a inoexcom macu mina (IMT)
- 3picm-6a2a Cni6GIOHOWEHHS, SIKe BUSHAYANU 3d POPMYIOI0.
saza y kinorpamax oinena na picm y m’. Hopmanwhoio esa-
arcanu eazy mina npu ITM 6i0 >18,5 do <25 xi/m’. Axuo
IMT cmanoeue >30-35 ki/w’ - ye oocupinns I em., npu IMT
>35-40 xt/m? - oocupinus I em., npu IMT >40 kit/m’ - oorcu-
pinna Il cm.

Pe3ynbTarn it 06roBopenHs. Cepeo ycKiaoHeHb 8a2imHOCmi
Y JHCIHOK OCHOBHOL epynu HeoOXiOHO GIOMIMUMU HACMYNHI:
npeexnamncis eacimuux - 78, 1%, panniti moxcukos - 59,4%,
3aepoza nepeduacHux nonoeieé - 65,6%, I'PBI - 40,6%, ne-
peouacHe 8i0X00HCeHHs HABKOIONIIOHUX 600 - 34,4%, nopy-
WeHHs NI0006O-NAAYEHMAPHO20 Kpogonauny - 34,4%, ee-
kil naio - 31,2%, pybeyv na mamyi - 34,4%, 3BYP - 37,5%,
nepeoduacHi nonoeu - 28, 1%, wos na wuiiyi mamxu - 21,9%,
NepeUHHA C1AbICMb N0N020801 OLSILHOCI, WO He NI00Acmb-
cs1 MeouKameHmosHit kopexyii - 25%. Ilpu nopieHsHui pigHs
JNenMmuHy y 6a2imuux 6e3 0d#cupints ma 8a2imuux KOHMpoib-
HOI mMa OCHOBHOI 2pyn 8UABILEHO, WO PiBEeHb JIeNMUHY Cma-
HO8US Y 300posux eacimuux 27,11 ne/mn, y saz2imuux 3 0xcu-
pinnam I cm. - 48,03 ne/mn , wo y 1,77 pazis 6invwe, Hixc y
sacimuux 6e3 odcupinns. [lpu obcmedicenni 6azimnux 3 oxcu-
pinnam Il cm., pigens nenmuny oys y 2,13 paszie euwuil, Hidic
¥ 8a2iMHUX KOHMPOALHOIL 2PYNU, A Y 8ALTMHUX 3 OHCUPIHHAM
1l cm. -y 2,45 pasis, 6ionosiono, (p<0,05). 3sepmae na cebe
yeazy nopieHsHHsL AOCONIOMHOT GeNUYUHU PIGHS IENMUHY Y
6A2IMHUX JICIHOK (3 ONCUPIHHIM PI3HO20 Cmynewto (puc.).
Cnocmepieanu 36inbeH s PIGHsL IenmuH)y 8i0N0GIOHO 00
3pocmanHs cmynenio oxcupinns. Taxk, npu oxcupinmui 11 cm.
pisenb nenmuny 6invwuti Ha 9,7 ne/ma (v 1,2 pasu) y nopisHsin-
Hi 3 6acimuumu 3 oxcupinuam 1 ecm. Ilpu oorcupinni Il cm. y
nopieHAHHI 3 oxcupinuam I cm. pisenv nenmuny uwuil Ha
18,48 ne/mn (v 1,38 pasie), a npu nopieHsIHHI 3 OAHCUPIHHAM
Il em. - suwguii na 8,78 ne/mn (v 1,15 pasis).

BucHOBOK. V sacimmux dCiHOK i3 OHCUPIHHAM € NIOGUUICHUM
emicm 1enmuny 6 cuposamyi kpogi y 11 mpumecmpi eacim-
HOCMI NOPIGHAHO 31 300POGUMU BAIMHUMU HCIHKAMU. Bmicm
JenMuHy y cCupoeamuyi Kpoei y HCIHOK i3 OANCUPIHHAM KOPEnne
30 cmynenem msidckocmi 3axeoprosanis. (r=0,47; p<0,05).
Haseoeni paxmu ouxmyrome neoOXiOHicmb npo8eoeHHs. no-
0anbuux 00CIiONHCeHb Y YbOMY HANPAMKY, 30Kpemd, 3'scysa-
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MU 3AEHCHICMb AKYULEPCLKUX MAd NePUHAMATIbHUX YCKAAO-
HeHb L0 6MICIY JIeNMUHY Y CUPOBAMYI KPOBI 8ALIMHUX JHCI-
HOK 13 OJICUPIHHAM.

KutiouoBi cioBa: gacimuicmo, odcupinmus, 1enmun, noiou,
MemaboniuHUil CUHOPOM

Abstract

LEPTIN CONTENT IN BLOOD SERUM OF
OBESE PREGNANT WOMEN DURING THE
THIRD TRIMESTER OF PREGNANCY

STARYKOVYCH A.V.
The Danylo Halytsky National Medical University in Lviv

Aim. 70 determine the leptin level in blood serum of obese
pregnant women during the third trimester of pregnancy.
Materials and Methods. There were examined two groups
of women. Group 1 consisted of 32 obese women (class 1 -
13, class 2 - 10, class 3 - 9) during their third trimester of
pregnancy (main group). Group 2 consisted of 30 healthy
pregnant women (control group). Patients from both groups
had their leptin tested. Patients were randomized per their
age and pathology. Leptin was determined via enzyme
multiplied immunoassay method. Obesity class is defined
based on the body mass index (BMI), i.e. mass and weight
ratio calculated per the following formula: the mass in
kilograms is divided by the height in m2. If BMI values range
from >18.5 to <25 kg/m?, the body mass falls within the norm.
BMI values of > 30-35 kg/m’ indicate class 1 obesity, of
BMI > 35-40 kg/m’ - class 2 obesity, of BMI >40 kg/m’ -
class 3 obesity.

Results and Discussion. Among the pregnancy complications
in women from the main group the following should be
mentioned: preeclampsia in pregnancy - 78,1%, early
gestosis - 59,4%, threat of preterm birth - 65,6%, ARVI -
40,6%, premature leakage of amniotic fluid - 34,4%, foetal-
placental perfusion disorders - 34,4%, big foetus - 31,2%,
uterus scar - 34,4%, foetal growth retardation syndrome -
37,5%, preterm delivery - 28,1%, sutured uterine cervix -
21,9%, primary uterine inertia resistant to medical correction -
25%. When comparing the leptin level in pregnant women
with no obesity and in pregnant women from the control and
main groups it was detected that in healthy pregnant women
leptin level was 27.11 ng/ml; in obesity class 1 pregnant
women it was 48.03 ng/ml, i.e. 1.77 times greater than in
women with no obesity. In obesity class 2 pregnant women
the leptin level was 2.13 times higher than in pregnant women
from the control group. In obesity class 3 pregnant women it
was 2.45 times higher, respectively (p<0.05). The comparison
of absolute value of leptin level in obese women with various
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obesity classes calls the specific attention. An increased leptin
level in respect of the increased obesity class is observed.
For instance, obesity class 2 shows the leptin level exceeding
by 9.7 ng/ml (1.2 times) when compared to the obesity class 1
pregnant women. In the obesity class 3 pregnant women the
leptin level is greater by 18.48 ng/ml (1.38 times) if compared
with the obesity class 1 women. If compared to the obesity class
2 pregnant women, it is greater by 8.78 ng/ml (1.15 times).
Conclusions. Obese pregnant women show the increase of
leptin content in blood serum during the third trimester of
pregnancy if compared with healthy patients. Leptin content
in blood serum of obese women correlates with the disease
severity (r=0,47; p<0,05). Presented facts necessitate the
conduction of further studies on the given matter. In
particular, it is required to clarify the dependency of obstetric
and perinatal complications on the leptin content in blood
serum of obese pregnant women.

Keywords: pregnancy, obesity, leptin, delivery, metabolic
syndrome

Introduction

The epidemic of obesity is a widely recognized
phenomenon in the world that has significant
implications for reproduction. Maternal obesity is
associated with the numerous pregnancy
complications including gestational diabetes
mellitus (GDM) and preeclampsia (PE) [1, 2],
macrosomia, foetal growth restriction (FGR), foetal
death in utero and stillbirth [3,4]. In addition, the
existing data also confirm the relationship between
maternal obesity and the development of obesity in
children when they reach adulthood [5, 9]. During
pregnancy, these effects are considered to be due
to a change in metabolic conditions and a low level
of utero-placental metabolism. However, offspring
postnatal health effects are caused by maternal
obesity and are thought to be mediated by an
abnormal intrauterine environment [6].

Obesity is associated with an increased
concentration of free leptin in the blood circulation
system [7]. Such an increase undoubtedly correlates
with the BMI and the fat mass volume [8].

In the peripheral system, leptin acts as a
paracrine/autocrine factor capable of altering
sensitivity for insulin, tissue metabolism, stress
response and reproductive functions. Various leptin
reproductive functions foresee the stabilization of
several processes such as placental nutrient transfer,
placental angiogenesis, trophoblast mitogenesis and
immunomodulation, all being the vital processes
for foetal development and adequate function of
placenta [8].

Notwithstanding the fact that there are several
sources of leptin supply in the body, it is mostly
produced by adipose tissue, and its level in plasma
indicates the volume of this tissue. In particular, in
humans (depending on the race), leptin is produced in
placenta, and its amount can significantly affect the
foetus during pregnancy. Mammary gland is also
capable of producing leptin especially at the early stage
of lactation. Besides, mammary gland is involved
intransportation of leptin from mother to the milk that
becomes an additional leptin source for new-borns.
Leptin is also produced by stomach zymogen cells,
which affect gastroprotective activity [1, 2].

Objective: to determine the leptin level in
blood serum of obese pregnant women in the third
trimester of pregnancy.

Material and Methods

There were examined 32 women with obesity (1%
grade - 13, 2" grade - 10, 3" grade - 9), who were
in their 3" trimester of pregnancy. The leptin content
was determined for the main group and the control
group (30 healthy pregnant women). Patients were
randomized per their age and pathology.

The leptin level was determined using
enzyme multiplied immunoassay test (ELISA),
analyser - TECAN spectrophotometer, test system -
LDN Leptin ELISA (Germany).

The obesity grade was assigned per the body
mass index (BMI) - the height-weight ratio, which
is determined by the following formula: weight in
kilograms divided by height in m2. The body weight
is considered to be normal if BMI ranges from >18.5
to <25 kg/m? If BMI is >30-35 kg/m? - it is the 1st
stage obesity, if BMI is > 35-40 kg/m? - the 2" stage
obesity and if BMI is >40 kg/m? - 3" stage obesity.

Results and Discussion

In women from the control group the somatic
anamnesis was complicated by the following
pathologies: diffuse goitre - 30%, anaemia in
pregnancy - 10%, lower extremities varicose veins -
10%, chronic tonsillitis - 10%. Among the
peculiarities of reproductive history and menstrual
function there were distinguished primary infertility
(10%), chronic salpingo-oophoritis (10%),
polypectomy (10%), spontaneous miscarriage
(10%), uterine adenomyosis (10%) and menstrual
irregularity (10%).
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In patients from the control group pregnancy
was complicated by acute respiratory viral infection
(ARVI) (30%), early toxicosis (20%), preterm
delivery risk (20%), preterm outflow of amniotic
fluid (20%), oedema in pregnancy (20%), anaemia
in pregnancy (10%), big foetus (10%), and foetus-
placental blood flow disturbances (10%).

In women from the main group the somatic
anamnesis was complicated by the following
pathologies: hypertension - 18.7%, average myopia
of both eyes - 21.9%, localized dermatitis - 15.5%,
appendectomy - 18.7%.

Also, the peculiarities of reproductive
history and menstrual function should be noted:
primary infertility - 37.5%, polycystic ovary syndrome
(PCOS) - 28.1%, cervix erosion - 31.2%, spontaneous
miscarriage - 21.9%, underdeveloped foetus - 21.9%,
late menarche, menstrual disorder - 25%.

Among pregnancy complications in women
from the main group it is necessary to mention the
following ones: preeclampsia in pregnancy - 78.1%,
early toxicosis - 59.4%, preterm delivery risk -
65.6%,ARVI - 40.6% , preterm outflow of amniotic
fluid - 34.4%, foetus-placental blood flow
disturbances - 34.4%, big foetus - 31.2%, uterine
scar - 34.4%, FGR - 37.5%, preterm delivery -
28.1%, cervical stitch - 21.9%, primary uterine
inertia that cannot be eliminated via medical
correction - 25%.
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When serum leptin level in pregnant women
without obesity and pregnant women with grade [
obesity was compared, it was 27.11 ng/ml in healthy
pregnancies and 48.03 ng/ml - in pregnant women
with grade I obesity, which is 1,77 times more than
in obese pregnant women (p<0.05). Upon examining
pregnant women with grade II obesity it was found
that the level of leptin was 2.13 times higher than that
of the control group, and in pregnant women with
grade I1I obesity it was 2.45 times, (p <0.05).

The results of comparison of absolute leptin
levels in pregnant women with obesity of varying
grades are shown in the picture below. As it can be
seen, the interdependence of increased leptin levels
and increased obesity is observed. For instance, in
case of grade II obesity the leptin level is 9.7 ng/ml
(1.2 times) higher when compared with the pregnant
women with grade I obesity. Upon comparison of
grade III obesity and grade I obesity, the leptin level
is higher by 18.48 ng/ml (1.38 times), and on
comparison with grade II obesity, it is higher by
8.78 ng/ml (1.15 times) (p<0,05).

According to literature, in rats hyperleptinemia
in maternal blood during healthy pregnancy leads
to central leptin-resistance due to the suppressing
mechanism of regulation of the OB-Rb receptor in
hypothalamus ventromedial nuclei and increased
OB-Re isoforms in blood cycle. Both lead to
weakening of leptin properties of transmitting a
signal to the appetite regulation centre. Central
leptin resistance can act as a compensatory
mechanism to meet the needs of developing foetal
nutrition; the same happens in the case of maternal
insulin resistance at a later stage of pregnancy. It
should be noted that in pregnant women with normal
weight and obese non-pregnant women the level of
leptin in blood system increases as compared with
non-pregnant or healthy women from the control
groups. They also demonstrated some changes in
transmitting a signal to and from appetite regulation
centre (both demonstrate some form of leptin
resistance) [1, 2].

In addition to the above, the role of leptin in
the regulation of the vascular and smooth muscle
cells formation was determined. In endothelial cells
of human umbilical vein, leptin, due to its binding
to membrane-bound OB-Rb receptors present on
endothelial cells, induces phosphorylation of
receptor 2 of vascular endothelial growth factor
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(VEGF-R2). Activated VEGF-R2 signals, via
pathways p38 MAPK and Akt (alpha serine/
threonine protein kinase), cause proliferation,
mobility, and formation of vessels. It was shown
that leptin also inhibits the growth of smooth muscle
cells of human arterial vessels, possibly due to the
reduced regulation of the OB-Re isoform. In the
same study, the authors reported a negative
correlation between BMI and OB-Re isoform in
atherosclerotic arterial wall in patients who
underwent atherectomy. The potential interrelation
of these processes becomes evident if we take into
account the development and function of placenta,
since angiogenesis in villi is essential for adequate
embryonic vascularization of placenta and growth of
smooth muscle vessels, and is also important for the
vasomotor control of these vessels in stem villi. The
deregulation of these processes can potentially alter
the metabolism between the mother and foetus [3].
In the course of the study it was shown that
leptin is characterized by mitogenic effect. The
analysis of trophoblast cells (JEG-3 and BeWo -
choriocarcinoma cell lines) in laboratory conditions
has shown that leptin is capable of suppressing
apoptosis and promoting proliferation. Perez-Peres
et al. demonstrated that in JEG-3 cells leptin induced
protein synthesis via the MAPK and PI3K pathways.
This was achieved through activation and
phosphorylation of key proteins in the translation
apparatus, eukaryotic initiation factor of the translation
of 4E (elF4E) and elF4E-binding protein 1 [4, 5].
The immune-immunomodulatory function
of leptin starts in adipose tissue, where, as has been
shown, leptin acts on monocytes and lymphocytes
as a pro-inflammatory factor inducing the
production of Thl type cytokines. Pre-pregnancy
systemic inflammatory response and high levels of
leptin in blood circulation system in obese pregnant
women are believed to be the basis for placental
inflammation during pregnancy complicated by
obesity. In this way, inflammation of placenta is
expressed in production of pro-inflammatory
cytokines such as IL-6 and TNFa activated by
macrophages in the layer of placental stromal cells.
Such pro-inflammatory state of placenta, which
occurs due to obesity, can potentially simulate a
non-infectious infarction of placenta villi, which
results in its damage and change of function.
Alongside, Roberts et al. did not observe such a

reaction of the placenta villi in obese pregnant
women. Although, no changes in immune cell
populations or expression of IL-6 or TNF-a in
placenta were observed, in specimens of obese
pregnant women tissues an increase in the number
of pro-inflammatory cytokines IL-1b, IL-8 and
MCP-1 (monocytic chemotactic Protein 1) in
placenta villi as well as an increase in the neutrophil
population in interstitial space of maternal uterus
was detected [7,8].

Conclusions

1. In obese pregnant women an increase of leptin
content in blood serum is defined in their third
trimester of pregnancy as compared to healthy
pregnant women.

2. The leptin content in blood serum in obese
pregnant women correlates with the severity of their
disease (r=0.47; p=0.05).

3. The above presented facts encourage conducting
further research in this area, in particular aimed at
determining the leptin content in serum of newborns
delivered by obese mothers.
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