Trop J Nat Prod Res, July 2021; 5(7):1192-1195

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

N

——

Tropical Journal of Natural Product Research

Available online at https://www.tjnpr.org

Polymorphism of Catalase Gene and Serum Antioxidant Level in lragi Women
Suffering from Spontaneous Abortion

Auras A. Hatem* and Hamdiyah A. Ali

Department of Gynecology, Collage of Medicine, University of Kufa, Kufa, Iraq

ARTICLE INFO

ABSTRACT

Article history:

Received 06 November 2020
Revised 28 April 2021

Accepted 07 July 2021
Published online 02 August 2021

Copyright: © 2021 Hatem and Ali. This is an open-
access article distributed under the terms of the
Creative Commons Attribution License, which
permits  unrestricted use,  distribution, and
reproduction in any medium, provided the original
author and source are credited.

Cupressus sempervirens (Cupressaceae) “cypress” is a specie native to the Mediterranean.
Spontaneous abortion is a pregnancy failure that happens spontaneously before 20 weeks of
gestation. Catalase (CAT) has been implicated to play a vital role in the protection of early
pregnancy. The current study was aimed at investigating the polymorphism of catalase gene in
relation to serum antioxidant level in Iragi women suffering from spontaneous abortion. Fifty
women with spontaneous abortion (study group) and fifty stable pregnant women (control
group) were recruited for this study. Blood sample was collected from each subject for analyses.
Vitamin D was measured by AFIAS-6 Compact Desktop Immuno-analyzer, while catalase
activity was evaluated from serum by Colorimetric analysis. Also, the amount of
Malondialdehyde (MDA) was determined. DNA was isolated from the blood samples and used
for detecting polymorphism by RT-PCR. The results revealed that vitamin D and catalase
activity were highly significant (p<0.0001) in the control than patient group. Conversely, the
level of MDA was significantly (p<0.0001) higher in the patient group than control. The
polymorphism assay indicated that CC genotype showed a significantly (p = 0.003) higher
frequency in the patients (38%) than control (10%), while the TT genotype was higher in the
control than in the patients group. Also, the CT genotype showed higher frequency in the control

than patients group, but the difference was insignificant.
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Introduction

Spontaneous abortion is the termination of pregnancy prior
to 20 weeks from conception or if the weight of the fetus was less than
500 g.! There are several causes of abortion, so it is difficult to
ascertain the exact process. In spite of the several causes, there is now
a compelling evidence that abortion is linked with placental oxidative
stress. Abnormal placentation can contribute to placental oxidative
stress, which can cause severe bleeding resulting in disastrous impacts
on syncytiotrophoblast.? The human body has several antioxidant
systems to stop the development of excessive reactive oxygen species
(ROS). When the body has an extreme amount of ROS, it results in
oxidative stress which is a cause of early pregnancy loss.® Catalase
(CAT) is an enzymatic antioxidant capable of eliminating hydrogen
peroxide (H:0.), thereby preventing peroxidation of lipids in cell
membrane and acting as free radical scavengers.* The role of CAT is
quite necessary during pregnancy. CAT plays a role in implantation in
early pregnancy by shielding blastocysts from superoxide radicals in
the endometrium.®> Vitamin D is essential for natural reproductive
health, and vitamin D receptor (VDR) has been found in the ovaries,
uterus, placenta, hypothalamus, and pituitary gland.® Low level of
vitamin D during pregnancy has been connected with preeclampsia
gestational diabetes, bacterial vaginosis, and impaired intrauterine
growth.”®
In humans, the CAT gene is encoded by the nuclear chromosome
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11p13. The polymorphism (C-262T) of this gene is located on the
promoter region and influences transcription factors-binding, altering
the basal transcription and consequent expression of this enzyme.® The
aim of the current study was to investigate the polymorphism of
catalase gene (cat c-262t) in relation to serum antioxidant level in Iraqi
women suffering from spontaneous abortion.

Materials and Methods

Study population, sample collection and analyses

This study was conducted in Baghdad Teaching Hospital, Baghdad,
Irag from September 2019 to March 2020. Ethical approval was
obtained from the Baghdad Teaching Hospital ethics committee. One
hundred women were involved in this study, of which 50 of them with
spontaneous abortion were regarded as the study group, while 50
stable pregnant women were the control group. An aliquot of 10 mL
of blood sample was collected from each subject under aseptic
condition and used for the measurement of IgM and 1gG antibodies by
Enzyme linked Immunosorbent Assay (ELISA) technique
(MyBioSource, cat# MBS2509204, MBS2511279). Vitamin D was
measured by AFIAS-6 Compact Desktop Immuno-analyzer. Also,
catalase activity was determined from serum samples by Colorimetric
method using kit (Abcam, USA, Cat No. ab83464), while MDA was
evaluated using the method reported by Nsaif."

DNA extraction and genotyping analysis

An aliquot of 2 mL of blood were transferred into anticoagulant
EDTA container. DNA was extracted from the blood samples (that
have been collected in the EDTA tubes) by using Zymo Quick-DNA
Microprep Kit (CAT; D3020). Genotypes of the catalase gene were
determined by Real Time-PCR for the SNP genotyping assay by
employing the kit from Thermo Fisher (CAT# C_11468118_10). The
reaction was set up by adding 0.5 pL of the SNP assay kit, 10 pL of
the probe master mix, 3 pL of the eluted DNA and finally the reaction
volume was made up to 20 pL by nuclease free water. The samples
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were placed in a thermo cycler machine. And the amplification
program was set as follow; 95°C for 5 min, then 40 cycles of 5°C for
20 secs and 60°C for 20 min.

Statistical Analysis

Data were expressed as mean * standard error (SE). Statistical
analyses were done by utilizing the SPSS program (version 23) and
Excel application program. P < 0.05 was considered to have
statistically significant difference. The variations in genetic
distributions among the study and control groups were calculated by
chi-square (x%) test. More so, odd ratio (OR) and 95% confidence
interval (95% CI) were determined for each genotype.

Results and Discussion

As presented in Figure 1, there was a high significant difference (p <
0.0001) in the serum level of MDA in the spontaneous abortion group
with a value of 9.60 + 0.018 pumol/L, compared to the control with a
value of 4.17 + 0.22 umol/L. There was a high significant difference
(P <0.0001) in the amount of CAT in the control (0.1290 + 0.0043
nmol/mL) compared with the patients with spontaneous abortion
(0.0055 + 0.0022 nmol/mL) as shown in Figure 2. Meanwhile, there
was a high significant difference (P < 0.0001) in the level of value of
vitamin D (25.36 + 1.38 ng/mL) in the control group in relation to the
group of patients with spontaneous abortion, which had vitamin D
concentration of 11.15 + 0.66 ng/mL (Figure 3). The curve obtained
for the Real Time-PCR is presented in Figure 4 and each curve of the
amplification of the SNP region represented an allele type. The results
in Table 1 summarize the allele and genotype frequencies of the study
and control groups. The CC genotype showed a significant (p = 0.003)
higher frequency in the patients with spontaneous abortion (38%)
compared to the control which showed only 10% frequency and 3.6
odd ratio. Meanwhile, the TT genotype was higher in the control than
in patients group. More so, the CT genotype showed a higher
frequency in the control compared with the patients with spontaneous
abortion, but the relationship was insignificant. In addition, the allele
frequency showed a significantly higher frequency of C allele in the
patients in relation to the control with high odd ratio (2.597), while the
T allele showed lower frequency in the patients compared with the
control and low protective ratio (0.698).

In this study, the mean MDA level in patients with spontaneous
abortion was observed to be higher than the control. This observation
is in agreement with the results obtained in studies performed by
Abdul-Barry,™* as well as Ozkaya,** where the serum MDA levels of
patients with a history of repeated spontaneous abortion were
significantly higher than in women with a stable pregnancy. Since
MDA is considered as a by-product of lipid peroxidation, its excess
may indicate an overproduction of lipid peroxide and may overwhelm
the antioxidant defense mechanism. Jauniaux and his workers
proposed a hypothesis that free radicals in abortion was higher than in
natural pregnancy,”® in their research, it was discovered that during
abortion, the intervillary O, flow is generated much earlier which led
to an excessive development of free radicals that could induce
abortion.® Sugino's team found that total CAT activity is decreased
while there was an increased prostaglandin synthesis in cases of
spontaneous abortion.** They showed that pregnancy termination
could be caused by decreased CAT activity, which promotes the
production of prostaglandins. This finding was consistent with the
study by Yigenoglu et al.,® which found that overall antioxidant
potential was lower in pregnant female with a spontaneous abortion
history than in stable pregnant women. Meanwhile, the research
conducted by previous study’® indicated that CAT activity was higher
in patients than in the control group, an observation which is not in
agreement with the current study. CAT is important for fetal growth
and pregnant women protection. In pregnancy, CAT levels were found
to increase and low plasma or placenta CAT activity was observed in
cases of spontaneous abortion. Also, other study suggested that low
levels of antioxidants increased the risk of miscarriages,’” a finding
consistent with the observation in the current study. The results
obtained in the current study revealed that most patients with
spontaneous abortion had vitamin deficiency.
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Figure 1: Levels of MDA of spontaneous abortion and control
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Figure 4: RT-PCR curves for the determination of catalase
gene polymorphism
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Table 1: Genotype and allele frequencies among patients and control groups

C195% P-value O.R. Control Genotype
0.441-1.0441 0.108 0.67 56% 28 38% 19 TT
0.288- 1.613 0.513 0.764 34% 17 26% 13 CT
1.702- 15.05 0.003 3.6 10% 5 36% 18 cC
0.622- 1.889 0.002 0.698 73% 73 51% 51 T
1.439- 4.668 0.002 2.597 27% 27 49% 49 C

This observation supports the analysis carried out by Hantoosh which
was in accordance with previous studies conducted among female of
reproductive age groups (76%),"® and Al-Hilali (65%),”° and the
finding was supported by studies in Iran (26.1%),*° and (33%).%
Those with deficiency in 25-hydroxyvitamin D were mainly
miscarriage 96 (52.7%) and was lower than normal pregnancy 86
(47.3%); 25-hydroxyvitamin D was lower in those with miscarriage
(11.3 £ 5.3 ng/mL) than in normal pregnancy (15.9 + 11.2 ng/mL).
These observations are in agreement with a study in Iraq which found
that 60% from those with recurrent pregnancy loss had vitamin D
deficiencies, with an average of 21.5 + 11.88 ng/mL.% It was found in
Iran that 33% of people with recurrent pregnancy loss had vitamin D
deficiency.” In a prospective cohort study by Mumford et al.,
adequate preconception vitamin D serum levels was found to be
associated with lower rates of pregnancy loss.?

There are two well-known antioxidant enzymes; glutathione
peroxidase 1 (GPX1) and catalase (CAT). Both of these enzymes can
protect the cells from the ROS by controlling hydrogen peroxide
concentrations through its conversion to water and oxygen.?* CAT
encodes H,0,, detoxifying antioxidant enzymes and protects cells
from oxidative damage. Various studies have shown a functional
polymorphic site at position-262 (C-262 T) in the CAT promoter area
that could influence blood expression and enzyme levels, thereby
contributing to certain pathological conditions.”®

An allele substitution in a gene that encodes antioxidant enzyme may
lead to functional changes, so in this study, one of CAT most relevant
polymorphism for determining its function in spontaneous abortion
was evaluated. The results showed a strong relationship between the
presence of C allele and CC genotype and the occurrence of abortion.
A previous study done by Forsberg et al., in which they found that the
transcriptional activity of the T allele was substantially greater than
that of the C variant, and due to this reason higher catalase levels
showed in the genotype T/T.?® As there is a greater defense against
H,0, accumulation in high catalase expression cells, the variability
relatedﬂto this polymorphism can play a role in responding to oxidative
stress.

Conclusion

This study showed that vitamin D and catalase activity were
significantly higher in the control than in patients with spontaneous
abortion. Conversely, MDA was significantly (p < 0.0001) higher in
the patients than control. The results from the RT-PCR revealed that
the genotype of CC showed a significantly (p = 0.003) higher
frequency in the patients (38%) compared to the control with only
10%, while the genotype of TT was higher in the control than in
patients. Conclusively, the genotype CT also showed a higher
frequency in the control than in patients, but the relationship was
negligible.
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