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ABSTRACT

Background. Pregnancy induced hypertension (PIH) is a state of extremely increased ox-
idative stress. Hence, research and test of role and significance of oxidative stress in hy-
pertensive disturbance in pregnancy is very important. Aim. Aims of this research were
to determine a level of thiobarbituric acid reactive substance (TBARS) as oxidative stress
marker in blood of pregnant woman with pregnancy induced hypertension and to analyze
correlation of TBARS values with blood pressure values in pregnancy induced hypertensive
pregnant women. Patients and methods. Research has been performed at the Clinic of
Gynecology and Obstetrics, University Clinical Centre in the Republic of Srpska. It covered
100 pregnant women with hypertension and 100 healthy pregnant women of gestation
period from 28 to 40 weeks. Level of TBARS is determined as an equivalent of malondial-
dehyde standard, in accordance with recommendations by producer (Oxi Select TBARS
Analisa Kit). Results. Pregnancy induced hypertension is a state of extremely increased ox-
idative stress. All pregnant women experiencing hypertension had increased TBARS values
in medium value interval over 20 umol, 66%, whereas in group of healthy pregnant women,
only 1% experienced increased TBARS value. Pregnant women with difficult preeclampsia
(32%) had high TBARS values, over 40 umol, and with mild PIH, only 4.9% pregnant wom-
en. Conclusion. Pregnant women with pregnancy induced hypertension have extremely
increased degree of oxidative stress and lipid peroxidation. TBARS values are in positive
correlation with blood pressure values, respectively the highest TBARS value were present in
pregnant women with the highest blood pressure values.
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1. INTRODUCTION

Pregnancy induced hypertension
(PIH) is one of the most frequent and
most difficult illnesses in pregnancy,
which jeopardizes both mother and
fetus. Frequency is about 10% with
significant variations in certain parts
of the world depending on diagnos-
tic criteria (1).Preeclampsia makes
up to70% of all hypertensions of the
pregnancy course (2-4). About 10%
of cases occur at about 34 gestation
week, and in about 25% cases there
is a severe disorder of pregnant
woman’s vital organs function. In
the most developed countries of the
world, preeclampsia is responsible
for over 15% preterm deliveries and
about 18% maternal deaths (5, 6, 7,
9). General vasospasm with hypovo-

lemia and hypoperfusion of organs
and utero placental hypoperfusions
consequence is pathophysiological
dominant (9, 10). Nowadays, role
of oxidative stress in PIH etiology is
being researched, and acquired re-
sults show that oxidative stress could
have a significant role in generation
of preeclampsia since it starts dam-
age of endothelium of placenta vas-
cularization and immune response
(12-15). Normal pregnancy is con-
sidered to be a state where oxidative
stress increases a bit, but there is
no increase in, so called, free rad-
icals. Recently, a great attention is
being paid to lipid peroxidation,
which actually is oxidative damage
of lipids and increased creation of
lipid peroxides, whose final product
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is malondialdehyde (MDA). Nowadays, malondialde-
hyde (MDA) is used in many expert researches as oxi-
dative stress marker, i.e. for assessment of lipid perox-
idation (16-17). Oxidative stress marker, which bonds
to malondialdehyde fast and strongly is Thiobarbituric
Acid Reactive Substance (TBARS). In accordance with
the current findings from the literature, it is presumed
that pregnancy induced hypertension (PIH) is a state of
extremely increased oxidative stress. Hence, research
and test of role and significance of oxidative stress in
hypertensive disturbance in pregnancy is very import-
ant (18). This research is actually directed to the analyses
of oxidative stress existence, oxidative stress degree, i.e.
lipid peroxidation as well as pregnancy induced hyper-
tension and correlation of those parameters with blood
pressure values.

2. AIMS

Aims of this research were to determine a level of oxi-
dative stress marker (TBARS) in blood of pregnant wom-
an with pregnancy induced hypertension and to analyze
correlation of TBARS values with blood pressure values
in pregnancy induced hypertensive pregnant women.

3. PATIENTS AND METHODS

Research has been performed at the Clinic of Gynecol-
ogy and Obstetrics of University Clinical Centre in the
Republic of Srpska pursuant to current standards and
regulations of the Ethics Committee. 200 pregnant wom-
en with single pregnancy, gestation from 28 to 40 weeks
with regular medical documentation were tested. Based
on clinical laboratory and ultrasound criteria, we divid-
ed pregnant women in to two groups: test group of 100
pregnant women with hypertension and control group of
100 pregnant women without hypertension.

While hospitalized, all pregnant women were treated
in the same way, oral therapies, Aldomet tablets dosage
500 mg to 2-2.5 g, depending on blood pressure values.
With difficult hypertension and preeclampsia, apart from
mentioned therapy, Cordipin tablets dosage from 10 mg
to 60 mg were administered. Half-salty nutrition regime,
high-protein food, strictly resting and oxygen therapy
were advised. Blood pressure (BP) was measured every 4
hours, auscultatory method with mercury sphygmoma-
nometer. Mild hypertension is considered to be the level
of BP equal or higher than 140/90 mmHg, and difficult
hypertension is considered to be the level of BP equal or
higher than 160/110 mmHg. Selection of pregnant wom-
en of control group was similar to pregnant women of test
group in age and gestation period. All pregnant women
of control and test group were analyzed for blood to oxi-
dative stress biomarker, thiobarbituric acid reactive sub-
stance (TBARS), by spectrophotometric method based
on concentration of malondialdehyde, product of lipid
peroxidation. Thiobarbituric acid reactive substance is
as very sensitive method for quantitative determination
of lipid peroxidation degree, being key indicator of oxi-
dative stress. Principle of this screening method is that
two molecules of thiobarbituric acid reactive substance
react with malondialdehyde in order to create a complex,
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which is determined by spectrophotometry. At the ward,
five milliliters of vein blood from cubital vein was taken
out and put into a sterile tube. Level of TBARS is deter-
mined as an equivalent of malondialdehyde standard, in
accordance with recommendations by producer (Oxi Se-
lect TBARS Analisa Kit (MDA quantification), and result
was acquired by spectrophotometry at 532 nm. Analy-
ses protocol was: we added 100 pl of sample or MDA
standard. Each tube was added 100 pl of Sodium do-
decyl sulfate (SDS) solution for analyses (in samples and
MDA standard), well mixed. Samples were incubated for
5 minutes in ambient temperature. We added 250 pl of
TBA reagent in each sample and standard. Each tube was
sealed and incubated in 95 °C, for 45-60 minutes. Tubes
were taken out and chilled to ambient temperature in ice
bath. All tubes with samples were centrifuged on 3000
revolutions for 10 minutes. Supernatant for further anal-
yses was set aside. Spectrophotometric measuring: 200
ul of MDA standard and samples were transferred to
tubes and absorption was read on 532 nm.

We were governed by sensitiveness of test recommend-
ed by producers and based on acquired minimum and
maximum values. Acquired TBARS values were divid-
ed into intervals for the purpose of detailed analysis and
comparison low values interval up to 20 pmol, medium
values interval from 20 to 40 pmol and high values inter-
val of TBARS over 40 umol. Results were analyzed and
presented through descriptive statistics and adequate
statistical tests in analytic-statistic software kit Statis-
tical Package for the Social Sciences (SPSS). In normal
division, we used t — test of independent samples, and
in cases where basic group significantly deviated from
normal division, we applied Mann-Whitney U-test. We
used Chi-squared (x?) test and Fisher test with appropri-
ate importance level of p < 0.05.

4. RESULTS

Research results of test group, pregnant women with
pregnancy induced hypertension and control group,
which were healthy pregnant women, were analyzed in
detail in accordance with age in the first place, parity and
delivery gestation (Table 1).

Parameters Test group Control group p
. Primipara 60 50 0.201
Parity :
Multipara 40 50
Delivery gestation/ 28-33* 15 1 0.000!
weeks/ 34-40 85 99
Age (years) 18-35 79 86 0.005!
gely More than 35 21 14

Table 1. Pregnancy and delivery parameters in all pregnant
women

Analyzing age of examinees, we got a high statistic
difference in pregnant women’s age, p=0.005, pregnant
women with hypertension were older compared to preg-
nant women in control group. Pregnant women with
PIH delivered in significantly lower gestation compared
to control group; Fisher test applied, we got high statis-
tic difference p=0.000. In gestation from 28-33 "¢ weeks,
there werel5 pregnant women in test group, pregnant
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women with PIH, whereas only one pregnant women
in control group. Referring to parity, there is no statis-
tic significant difference of pregnant women with PIH
and healthy pregnant women, number of primiparas and
multipara were equal in both groups. The highest mea-
sured value of systolic pressure amounted to 220 mmHg
in test group, whereas diastolic amounted to 160 mmHg.
59% pregnant women experienced difficult hypertension
(PIH), whereas 41% of them experienced mild PIH. Val-
ues of systolic and diastolic pressure of control group
was maximum of 140/90 mmHg,

In order to view clinical applications of TBARS, being
oxidative stress marker, we analyzed acquired TBARS
values divided into intervals: low values interval up to
20 pmol, medium values interval from 20 to 40 pmol and
high values interval of TBARS over 40 umol and com-
pared them with test and control group.

Table 2 shows that pregnant women of test group,
pregnant women with PIH, TBARS mean value from
20 to 40 umol, was experienced by 66% pregnant wom-
en, TBARS high value over 40 umol was experienced by
34% pregnant women with PIH. There was no pregnant
woman in test group in the group of low value interval of
TBARS up to 20 pmol. Low TBARS values up to 20 pmol
in the control group were found in 99% healthy pregnant
women.

£ .
TBARS values xaminee group

Total
(umol) Test group Control group
n =100 (%) n =100
0-20.00 0 99 (99%) 99
20.01 - 40.00 66 (66%) 1(1%) 67
>40.01 34 (34%) 0 34

Table 2. TBARS values in all pregnant women.

We analyzed TBARS values in high and medium inter-
vals with pregnant women of test group with mild and
difficult PIH and acquired the following results. Table 3
shows that we acquired a high statistic significant differ-
ence in TBARS values in TBARS high values group over
40 umol with pregnant women with PIH, applying Fisher
test, p = 0.000.

TBARS values Test group

(Hmol) MidPH  DifficatpH 0 P
n=41 n=>59

20.01 - 40.00 39(95.1%) 27 (45.8%) 66 > 005

> 40.01 2(49%)  32(542%) 34 0000

Table 3. TBARS values with pregnancy induced hypertensive
pregnant women

5. DISCUSSION

Former researches dealing with problem of oxidative
stress indicate that pregnancy is a state of physiologi-
cal, slightly increased oxidative stress in comparison to
healthy non-pregnant women. Oxidative stress could
have a significant role in generation of pregnancy in-
duced hypertension (PIH), since it starts damage of en-
dothelium of placenta vascularization and immune re-
sponse (19, 20). Bhale DV et al. also concluded in their
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study that pregnancy induced hypertension (PIH) is a
state of extreme increase of oxidative stress and lipid
peroxidation (21).

In our study, we proved the increased TBARS level as
oxidative stress marker in pregnant women with PIH,
too. Acquired results show that low TBARS values up to
20 pmol were found with 99% pregnant women of con-
trol group, and interval of TBARS medium values was
experienced by only 1% pregnant women in that group.
In test group, low TBARS values were not experienced
by any pregnant women, interval of medium TBARS
values from 20 pumol to 40 umol were experienced by
66% pregnant women, whereas interval of high TBARS
values over 40 pmol were experienced by 34% pregnant
women with PIH. Based on our acquired results, that
means that pregnant women of test group had extreme-
ly increased TBARS values in comparison to control
group. Our results in this research show that pregnancy
induced hypertension is a state of extremely increased
oxidative stress which corresponds to the other studies,
too (22, 23, 24).

Kurlak LO et al. put forward a positive correlation
between oxidative stress markers in hypertensive states
of pregnancy (25). In our study, we analyzed values of
TBARS oxidative stress marker according to groups in
relation to blood pressure values. Statistical analyses
resulted in high statistic difference in TBARS values in
pregnant women with difficult PIH and mild PIH. Out
of 34 pregnant women with difficult PIH, 32 of them ex-
perienced high TBARS values over 40 pmol, whereas in
group with mild PIH, high TBARS values were experi-
enced in only 2 pregnant women, which is high statistic
importance. Our results showed that there was positive
correlation between blood pressure value and TBARS
values, respectively higher TBARS value had higher val-
ue of blood pressure.

6. CONCLUSION

Based on analyses of material and comparison of ac-
quired results, we can conclude that the pregnant wom-
en with pregnancy induced hypertension (PIH) have
extremely increased degree of oxidative stress and lipid
peroxidation. TBARS values are in positive correlation
with blood pressure values, respectively the highest
TBARS value were present in pregnant women with the
highest blood pressure values. This research shows that
TBARS, being oxidative stress marker, could be applied
in clinical work for assessment of clinical features diffi-
culty and termination period of pregnancy induced hy-
pertension, but it would request additional research on
bigger number of pregnant women experiencing difficult
hypertension in the first place.
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