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Abstract

In the early stages of gestation the changes in the lipid peroxidation can lead to
violations of regulatory and protective functions of biomembranes in pregnant women. The
objective: to study the changes in the concentration of intermediate and final products of LPO
during the first trimester of gestation in patients with early miscarriage against the
background of chronic diseases of the hepatobiliary system. Materials and methods. 118
pregnant women in the first trimester of gestation (7-10 weeks), aged 22 - 39 y. 0. (mean age
29.4 + 2.7 years) have been examined.64 women (54.2%) were diagnosed with a risk of
miscarriage, and 17 patients were diagnosed with involuntary miscarriage within 10-12 days.
All women were diagnosed with non-viral and non-alcoholic chronic HBS paathology:
hepatic steatosis had 38 patients (32.2%), 80 patients (67.8%) had non-alcoholic
steatohepatitis; in 97 patients (82.2%) chronic non-calculous cholecystitis was diagnosed. The

state of lipid peroxidation was assessed by the content of malonic dialdehyde
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spectrophotometrically, as well as diene conjugates in the blood The indicator of erythrocyte
peroxide hemolysis was examined by the level of erythrocyte peroxide resistance. Results. A
significant increase in intermediate and final products of lipid peroxidation in pregnant
women with an unfavorable premorbid background in the form of chronic diseases of the
hepatobiliary system and a history of reproductive losses. A significant increase of MDA and
DC concentration was found at the risk of premature termination of pregnancy. The degree of
PLO processes activation makes these parameters integrative criteria for the detection of
systemic metabolic disorders during gestation in women with GBS extragenital pathology.
Conclusion. During physiological pregnancy there is an accumulation of metabolites of lipid
peroxidation, which is associated with an increase in basic metabolism in women and an
increase in oxygen consumption from the blood.

Key words: extragenital pathology; pregnancy; chronic disease of hepatobiliary

system; systemic metabolic disorder.

Introduction. In the early stages of gestation the degree of biochemical changes is
considered the most important because in this period the parameters of the lipid peroxidation
(LPO) system - antioxidant protection are the most labile, which can lead to violations of
regulatory and protective functions of biomembranes in pregnant women [7; 10; 11]. During
physiological pregnancy, the rate of initiated oxidation increases, while there is no significant
difference between these indicators at the 3-6 and 8-12 weeks of pregnancy [13; 18].
However, the high concentration of hydroperoxides in plasma, increased oxidation and the
rate of initiated LPO indicate the intensification of this process already in early pregnancy.

It is the activation of free radical oxidation reactions that is the trigger for
complications (gestosis, miscarriage, fetoplacental insufficiency) during pregnancy [13; 14;
16; 19]. This is considered as oxidative stress, which occurs when the balance between
prooxidants and components of the antioxidant defense system (ADS) is damaged. As a result
of activation of peroxidation processes, a toxic metabolite of LPO, in particular malonic
dialdehyde (MDA), is synthesized as a biomarker of cell membrane destruction with
accumulation of ROIs and increase of oxidative stress in the cell. This forms a pathological
range of reactions, which has an unfavorable course in the formation of the placental complex
and is a significant factor in the development of obstetric complications [3; 6; 10; 12].

Thus, high risk of obstetric pathology pregnant women exhibit higher rates of

peroxidation.
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During pregnancy, hepatic functional reserves are mobilized to neutralize the products
of fetal life and provide it with plastic material. Deviations of some indicators from the norm
should be considered as manifestations of metabolic activity and adaptation of a pregnant
woman, so when examining women with physiological pregnancy they can detect palms
erythema and vascular asterisks, and reduced gallbladder motility leads to gallstones [5; 9;
20]. During pregnancy, physiological changes in the biliary system often occur due to a
complex of metabolic and hormonal changes. However, in some women after pregnancy,
these changes pass from physiological to pathological conditions [17; 22; 23; 24].

The objective: to study the changes in the concentration of intermediate and final
products of LPO during the first trimester of gestation in patients with early miscarriage
against the background of chronic diseases of the hepatobiliary system (HBS).

Materials and methods

118 pregnant women with a gestational period of 7-10 weeks (first trimester), admitted
to the in-patients unit. The patients aged 22 - 39 y. 0. (mean age 29.4 + 2.7 years). Among
those examined, 64 women (54.2%) were diagnosed with a risk of miscarriage at the time of
admission to the hospital, and 17 patients from this group were diagnosed with involuntary
miscarriage within 10-12 days. Threatening miscarriage was diagnosed by clinical symptoms
and ultrasound examination results.

All women under observation were diagnosed with non-viral and non-alcoholic
chronic HBS pathology: hepatic steatosis had 38 patients (32.2%) and 80 patients (67.8%)
had non-alcoholic steatohepatitis (NASH); in 97 patients (82.2%) chronic non-calculous
cholecystitis (CNCC) was diagnosed. At the moment of examination clinical and laboratory
signs of moderate exacerbation of HBS pathology were detected in 29 (24.6%) patients, the
rest 89 patients (75.4%) had clinical remission.

The control group consisted of 39 women with repeated physiological pregnancy (first
trimester) aged 21 - 37 y. o. without clinical, laboratory and instrumental signs of HBS
pathology. The control group women did not have a history of abortions and miscarriages,
and previous pregnancies ended in physiological childbirth.

Along with routine methods of examination, special biochemical tests characterized
LPO intensity were used. The state of lipid peroxidation was assessed spectrophotometrically
by the content of malonic dialdehyde (MDA) [1] and diene conjugates (DC) in the blood [4].
The indicator of erythrocyte peroxide hemolysis (EPH) was examined by the level of

erythrocyte peroxide resistance [2].
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Statistical processing of the results obtained was performed with the use of one- and
multivariant dispersive analysis of variance (Microsoft Office 2003, Microsoft Excel Stadia
6.1/ prof and Statistica software packages).

In the analysis of the results we used the verification of the normality of the
distribution of a random variable, Student's criterion to determine possible error limits (in the
form of M = m, where M is the average value of the indicator, m is the standard error of the
average value), correlation analysis (r).

Results and discussion

The intensity of free radical processes in the blood of pregnant women was assessed
by the content of the final product (MDA) and primary metabolites (DC) of lipid peroxidation
(Table 1). The concentration of DC in the blood of physiologically pregnant women averaged
out (6.6 £ 0.2) umol /1 (in health (6.3 = 0.15) umol / I; P = 0.30). More than in half of patients
(20 persons) the level of primary metabolites increased to (6.9 + 0.12) umol /1 (P <0.05), and
in the rest of the persons under examination its value did not differ from norm significantly.

At the same time, during physiological pregnancy, a gradual increase in the final
product POL - MDA to (3.9 + 0.2) umol / | (in health (3.6 + 0.2) umol / 1; P < 0.01) took
place. As a result of the examination of women during the first trimester of gestation. There
was an increase in the resistance of erythrocytes according to EPH in the | trimester of
pregnancy. Thus, its value was 1.3 times higher in pregnant women than in non-pregnant
ones (in health (3.1 £ 0.25)%; P = 0.24) (Table 1).

Table 1
LPO indexes in physiologically pregnant women (Mzm)
Indexes norm control group n=39 P
MDA, pmol/| 3,640,1 3,940,2 <0,01
DC, umol/l 6,3+0,15 6,6+0,2 =0,30
EPH, % 3,1+0,25 3,540,3 =0,24

Note: P — significance has been calculated between indicators of control group and norm

This can be explained by the fact that immediately after conception there was a
significant restructuring of the vital functions of pregnant women, which is associated with
changes in blood systems, hemostasis, endocrine, immune system and changes in the
biochemical state of the body as a whole. As a result of such changes in tissues and organs
there is a certain stress, resulting in a sharp increase in the number of free radicals, which,

among other things, attack the cells of the embryo [3; 8; 15].
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There were significant shifts in metabolism in the first trimester of gestation in
subjects with chronic pathology of GBS and burdened reproductive history (Table 2). The
level of MDA in the serum of patients in the groups under examination was higher than that
in physiological pregnancy (control group) 1.36 times, and equaled to (5.3 = 0.3) umol / I (P
<0,001). The increase of MDA concentration the blood serum during pregnancy in women
with a burdened premorbid background indicated the intensification of the processes of lipid
peroxidation of vascular endothelial cell membranes. In the patients under examination, DC
concentration increased at 1.27 times compared to the control group (P <0.001), and equaled
to (8.3 £0.18) umol / 1. The high content of LPO primary metabolites (DC) during pregnancy
in women with chronic diseases of GBS and HB in the early stages in the anamnesis testified
to the severity of metabolic shifts, which were characterized by a predominance of catabolic
reactions. The rate of EPH in the women under examination in the first trimester of gestation
increased at 1.69 times (up to (5.9 £ 0.2)%, while in the control group it was (3.5 + 0.3)%; P
<0.001) (Table .2). Askarbayev K. A. et al. (2016) established that the reduction of
erythrocytes’ resistance, changes in the structural and functional properties of membranes,
affected the adaptive processes in the fetus.

Thus, during gestation in women with a history of reproductive losses at the
background of GBS pathology, lipid peroxidation was much higher than in physiologically
pregnant women. This indicated the activation of LPO processes with the formation of toxic
radicals.

The maximum growth of lipid peroxidation products was found in women with risk of
abortion (Table 2).

Table 2
Indicators of LPO in the first trimester of gestation in patients with a burdened

premorbid background (M+m)

Indicator Control Pregnant women with a burdened P
group obstetrical history (n=118)
Group of observati¢ Patient with the risk
(n=54) of abortion (n=64)
MDA, pumol /1 3,9+0,2 5,340,3*** 7,840,4*** <0,001
DC, umol /1 6,6+0,2 8,3+0,18*** 9,740,24*** <0,001
EPH, % 3,5+0,3 5,9+0,2*** 8,4+0,4*** <0,001

Note: significant difference at P *** - <0,001 between group of examined and control group;
P - significance between indicators of the group of observation and the group with the risk of
abortion
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The content of the final metabolite (MDA) of lipid peroxidation was twice higher than
in the control group (P <0.001) and almost one and a half times higher than in women in the
group under observation (P <0.001). The concentration of the primary product of LPO (DC)
was 1.47 times (P <0.001) and 1.17 times (P <0.001) higher than in the control group. The
value of EPH increased most significantly at the risk of miscarriage, i. e. it was 2.40 times
higher than the same indicator in the control group (P <0.001) and 1.42 times (P <0.001) in
the observation group. Such high LPO rates can be explained by the presence of chronic GBS
diseases, and pregnancy, in turn, as a stress factor contributes to the activation of free radical
oxidation processes with destabilization of cell biomembranes (EPH index).

Thus, the special significance of the violation of lipid peroxidation processes in the
pathogenesis of pregnancy complications (early miscarriages) in women with a burdened
premorbid background (the presence of GBS chronic pathology) has been demonstrated.

Conclusions:

1. During physiological pregnancy there is an accumulation of metabolites of lipid
peroxidation, which is associated with an increase in basic metabolism in women and an
increase in oxygen consumption from the blood.

2. A significant increase in intermediate and final products of lipid peroxidation in
pregnant women with an unfavorable premorbid background in the form of chronic diseases
of the hepatobiliary system and a history of reproductive losses was found.

A significant increase of MDA and DC concentration was found at the risk of
premature termination of pregnancy. The degree of PLO processes activation (by of MDA
and DC levels) makes these parameters integrative criteria for the detection of systemic

metabolic disorders during gestation in women with GBS extragenital pathology.
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