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Abstract

Objective: Although the etiopathogenesis of pregnancy losses has not been clearly explained yet, uterine
anomalies, infections, chromosomal anomalies, thrombophilia and free radicals are among the main
reasons. Pregnancy losses may also repeated in the following pregnancies. Oxidative stress occurs due to
an imbalance between oxidants and free radicals and antioxidants.

Conclusion: Oxidative stress may also result in damage in trophoblastic cells where the metabolism is
high, such as placenta, and play a role in the etiopathogenesis of pregnancy losses. In this review, we aim
to present the role of oxidative losses in pregnancy losses with literature.
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Introduction
Oxidative stress
It is considered that oxidative stress plays a
significant role in the etiopathogenesis of many
diseases, such as diabetes, cancer, and
cardiovascular diseases. Oxidative stress result in
various diseases, including neurodegenerative
diseases, Alzheimer, Parkinson, amyotrophic lateral
sclerosis, inflammatory diseases, rheumatoid
arthritis, cardiovascular diseases, and muscular
dystrophy. Moreover, it is known that oxidative
stress causes allergies, immune system disorders,
dysfunctions, aging and various types of cancer. For
example, inflammatory cells, inflammation, and
chemical mediators generate reactive oxygen species
(ROS) in the tissue and when this occurs, extremely
high ROS levels cause cell damage and inflammation,
especially ROS, affects relevant cell defense
mechanisms negatively. It blocks the antioxidants
and prevents them from performing their functions.
This way it stops the detoxification (1,2).
Antioxidants stop the activities of free radicals
and play significant roles as blocking agents in the
process of many diseases. Many synthetic and
natural antioxidants have a useful importance in
human health, and it is also revealed that they play a
preventive role in diseases (3). The function of

antioxidants is important to prevent the formation of
free radicals or break the chain. Therefore, it is
suggested that the antioxidants neutralize free
radicals and prevent cell damage (2,4).

Superoxide dismutase (SOD)

It is an enzyme that is generated endogenously and
makes up the organism. Cellular SOD is a group of
metalloenzyme with various prosthetic groups. The
SOD has five different forms, 1- The most common
zinc copper Cu-Zn-SOD is in the cytoplasm, 2-
Mn-SOD is found in mitochondria, 3- Fe-SOD
manifests itself as a special condition where SOD
enzyme is used, containing Fe in anaerobic
environment in Escherichia coli, Bacteroides fragilis
and Propionibacterium shermanii bacteria and Mn in
aerobic environment. 4- Ni-SOD is an isoenzyme that
contains homotetrameric nickel defined in the
Streptomyces griseus bacteria (5,6).

Glutathione (GSH)

It is created in the body directly from cysteine,
glutamate, and glycine. As a reactant of the redox
reaction, GSH is useful in the elimination of hydroxyl
radicals and singlet oxygen. In addition to destroying
free radicals directly, it shows enzymatic reaction
with glutathione peroxidase (GPx). GSH plays a very
important role in ensuring that the enzyme and
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other cellular organelles remain reduced in the cell.
GSH is mostly generated in the liver. Almost 40% of
the GSH is disposed through the bile. According to
the studies, it is believed that this GSH in the bile
helps the body defend itself against xenobiotics in
the diet, prevents lipid peroxidation in the bowel
lumen and protects bowel epithelium against oxygen
radicals (6,7).

Catalase

Catalase is a protein that is found in peroxisomes
and cytosols, and it functions in the conversion of
H20; into molecular oxygen and water and catalyze
this reaction. Furthermore, the catalase ensures
reduction of small molecules such as methyl hydro
peroxide and ethyl hydro peroxide, and does not
make an impact on high molecular weight lipid
hydro peroxides. It forms catalase-H,0, compound
as an intermediate product first in the plans to
neutralize hydrogen peroxide and the enzyme
decomposes creating water (H,0) and oxygen (02) as
a result of this reaction (6,8).

Spontaneous abortion is the abortion without any
intervention before the 20t gestational week or
before the fetal weight is < 500 g and fetus reaches
the viability. The incidence of spontaneous abortion
is 12-24% of all pregnancies (9).

According to the majority of definitions,
recurrent pregnancy loss means having more than
two or three pregnancy losses before the 24th
gestational week. It is a multi-factorial condition and
can be seed in 1-5% of patients. The reason is not
known in the majority of cases. Uterine anomalies,
chromosomal anomalies of the embryo, defective
immunological response between fetus and mother,
infections, autoimmune diseases, thrombophilia and
imbalanced free radicals can be listed among the
reasons for recurrent pregnancy loss (10).

Oxidative stress occurs as a result of the
imbalance between pro-oxidant and antioxidant
levels. This rate may happen with the reduction of
antioxidant defense mechanisms or change of
increased levels of ROS and/or reactive nitrogen
species (11). It may cause disorders in normal redox
levels of tissues, peroxides in all cellular
compartments, including DNA, RNA, lipids and
proteins, and toxic effects because of a generation of
free radicals. Combination of oxidative damage and
mitochondrial dysfunction may lead to energy
depletion, accumulation of cytotoxic mediators and
cell death (12). During the pregnancy, the mother
experiences metabolic changes for the development
of fetus and oxidative stress increases compared
with the pre-pregnancy period. As a result,
mitochondrial activity increase and high metabolic
rate are observed. The source of this oxidative stress
is placenta. The oxidative stress during the
pregnancy occurs in response to the fetoplacental
energy demand. Placental tissues contain antioxidant
in low level and activity during the first trimester of
pregnancy, and trophoblastic cells are especially

sensitive to oxygen-mediated damage. In the first
trimester, oxygen pressure in the intervillous space is
about 20 mmHg and placental tissues contain
catalase, SOD, GPx, Cu/Zn and Mn as main
antioxidants in low activity. The tissue becomes
vulnerable to oxidative stress due to low
concentrations in syncytiotrophoblasts. Placental
function and fetal growth depend on the use of oxygen
and restriction of generation of ROS. Abnormal fetal
growth and modified placental remodeling occur
because of over-generation of ROS (13).

Placenta is the immunoprotective tissue that
ensures the exchange of nutrient, oxygen and
hormone between mother and fetus. Oxidative stress
can be found in many organs with high oxygen
metabolism, such as placenta. It is believed that
oxidative stress may exist in the main mechanism in
the pathogenesis of diseases such as spontaneous
abortion and eclampsia. The damage induced by
oxidative stress and the ROS could be important as
missing pieces of the puzzle in recurrent pregnancy
loss with unknown damage etiology and abortions
with a known reason (14).

In a study where Yigenoglu et al. research the
level of oxidative stress in pregnant women in first
trimester with a history of recurrent pregnancy loss
and healthy pregnant women in the same trimester,
they established that the values of total oxidant level
and oxidative stress index are higher, while total
antioxidant capacity is lower in the patient group
(15). Some studies suggest that low antioxidant level
increases the risk of spontaneous abortion (16,17).
In their study, Zhu et al. compare ROS, SOD and
hypoxia-inducible factor-1 alpha (HIF-1a) levels in
trophoblastic tissues between the cases with
patients having missed abortion in the first trimester
and cases with control group having abortion in the
same trimester. It is established that the ROS level is
higher in the patient group compared to the control
group while SOD enzyme activity and HIF-1a level
are lower in the patient group compared to the
control group. As a result of this study, they suggest
three factors in the pathogenesis of missed abortion.
First, the ROS can cause the lipid peroxidation injury
in the embryo. Second, increasing ROS levels can
change oxygen partial pressure in embryonic cells.
Third, increased generation of ROS can lead to a
vicious circle of ischemia-reperfusion injury in the
embryo and thus to incomplete growth. In
conclusion, they argue that ROS, SOD and HIF-1a
levels could be important in missed abortion (18). It
is suggested that the use of N-acetylcysteine, an
antioxidant, can prevent pregnancy loss in cases
with recurrent pregnancy loss (19).

Conclusion

Oxidants and free radicals that emerge during
metabolic reactions in the cell physiology are
brought under control by antioxidants and no cell
injury occurs. During the pregnancy, placenta, which
plays a key role in the growth and development of
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the fetus, must have a high metabolism. When there
is an imbalance between oxidants and free radicals
and antioxidant level, oxidative stress occurs, and
this causes injury in trophoblastic tissues. In cases
where it is impossible to control such injury,
pregnancy losses can occur.
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