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Abstract

Viral infections during pregnancy have been associated with adverse pregnancy outcomes and
birth defects in the offspring. Viruses rarely cross the placental barrier, but when the virus does
reach the fetus, it can result in severe birth defects such as microcephaly or even fetal death.
Human parvovirus (B19) is thought to cause severe complications is spontaneous abortion.
Normal pregnancy is related to the successful transition from type 1 cellular immunity to type 2
cellular immunity. TNFalpha, induced the production of type 2 cytokines. These experiments
were conducted to study the effect of human B19 virus on the pregnant women and cause
abortion. This case control study was done for 100 patients including different ages that range
from 18-42 age that sever recurrent miscarriage. Also, the study includes 50 apparently healthy
control (AHC) this age were similar with the patients age. They were collected from different
general hospitals in Hilla; Baghdad as well as Mid-Euphrates Governorates of Iraq, during the
period from February 2021 to September 2021. Endometrium; Cervical swabs; fetal fluids swabs
as well as Blood specimens were collected and processed to extract viral genome and total
DNA gene for screened human B19 virus by using PCR and TNF-a (rs 361625) polymorphism
by PCR and sequencing. In addition, estimation serum TNF concentration by enzyme-linked
Immunosorbent assay (ELISA). The obtained results of this study are summarized as follows: The
mean age of the patients with RPL was (32.70+12.41 years) was mor than the mean age of the
apparently healthy control AHC (30.67 = 11.17 years). There are non-significant statistical
differences (p=0.47) between Abortion; RPL and AHC. A strong positive relationship (with highly
significant correlation) was found between number of participants; number abortion; week of
abortion and Maternal age (P< 0.001). However, there are no significant correlation between
number of participants with control maternal age. In women with RPL, the most commonly
affected age stratum infected with DNA - B19 was (30-39 years) which constituted 48% (12 out
of 25 cases), while the age stratum (17-29 years) was constituted 32% (8 out of 25 cases),
followed by 20% (5 out of 25) in age stratum (40 — 49 years).Statistical comparison of these B19
in the Patients with Women With RPL according to age stratum revealed significant differences
(p< 0.05). The percentage of a single band (317 bp) of the target sequence of TNF-a -238G/A
(rs361625) gene. The positive result, according to PCR amplification of a single band (317 bp)
of TNF-a -238G/A (rs361625) gene in women patients with RPL and HC were 23.3% (35 of 150
cases) and 14% (7 of 50 cases), respectively. While the negative results were in women patients
with RPL and AHC were 76.7% (115 of 150 cases) and 86% (43 of 50 cases), respectively. The
mean of serum TNF-a concentration for AHC and women patients with RPL groups were 6.25
+0.78 pg./ml and 12.50 +1.60 pg./ml,respectively. Statistically, significant difference (p<0.05)
was found on comparing the mean of serum TNF-a concentration among these study groups.
Keywords: recurrent miscarriage; parvovirus B19 infection; Immunogenetic study; TNF
alpha gene

1. Introduction

Miscarriage is considered as the most common
complication in pregnancy, which is defined as the
spontaneous loss of a fetus during the first 24 weeks
of gestation.Several possible causes of miscarriage
include genetic abnormalities of the fetus (more than
50% of miscarriages), anatomical abnormalities of
the uterus, endocrine and immunological causes,
environmental agents and infections (Carlo et
al,2020).

The likelihood of a live birth in the successive
pregnancy in untreated women with RPL has been
reported to range 42-86% after three miscarriages
and decreases with increasing the number of
pregnancy losses, reaching only 23-51% after =5

doi.org/10.31838/hiv23.01.28

losses. This observation suggests that the number of
miscarriages—a likely indicator of the gravity of the
condition—is a major determinant of the
reproductive success of women with recurrent
miscarriage (RM); in fact, it has been reported that
the live birth rates in the successive pregnancy in
women with two consecutive losses is around 75%
(Christiansen,2020).

Several studies have confirmed the role of some
intrauterine infections (including listerosis, syphilis,
CMV, HSV, adeno-associated viruses (AAVs) and
parvovirus B19) as a cause of miscarriage, especially
during the second trimester of pregnancy. However,
the role of some other infections is still questionable.
(Zahra et al,2019).

Human parvovirus B19 (B19), a single-stranded DNA
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virus, is the causative agent for erythema infectious
or fifth disease. B19 is mainly transmitted by
respiratory droplets, but also through blood or
vertically from mother to fetus. The proportion of
pregnant women susceptible to B19 infection ranges
from 34% to 65% in various parts of the world. The
incidence of seroconversion during pregnancy is
estimated at between 1% and 1.5% in the endemic
period, increasing to 13% in the epidemic period (Yi-
quan et al,2019).

The specialized cells found in the uterus and
placenta released a massive multitude of cytokines
which are moderately responsible for the alteration
of the immune response from Th1 to Th2. This
shifting and increased production of Th1 cytokines
may create embryonic condition more susceptible to
inflammation and has been directly linked to
spontaneous abortion (AlJameil et al,2018).
Alternatively, pro-inflammatory mediators including
in this category is IL-12, and other chemokine that
fascinate inflammatory cells are involved in
multidirectional processes such as development of
endogenous pyrogens (IL-1, IL-6, TNF-a), readjust
the integration of pro-inflammatory cytokines and
various secondary mediators by the action of both
macrophages and mesenchymal cells like fibroblasts,
epithelial and endothelial cells and reassure the
production of acute phaseproteins. (Tyagi and
Alharthi,2020).

The parental carriers of balanced structural
chromosomal rearrangements including balanced
reciprocal and robertsonian translocations are
responsible for 2-4% of RPL cases. Tumor necrosis
factor-a (TNF-a) a key pro-inflammatory cytokine, is
secreted by macrophages and plays an important
role in the implantation, placentation and pregnancy
outcome (Elsokkary et al,2018). There are several
common single nucleotide polymorphisms (SNPs) in
TNF-a which can regulate the transcription and
production of TNF-a. To date, several promoter
region SNPs in TNF-a have been reported, among
which namely -308G>A (rs1800629) and -238G>A
(rs361625) ;(rs361525), are most frequently studied
in RPL (Alijotas-Reig et al,2017; Aslebahar et
al,2019).

2. Materials and Methods

Patients Population

This case control study was done for a one hundred-
fifty specimens collected from female patients
subjected to recurrent pregnancy loss and
apparently healthy persons as control group from
general hospitals as well as many private clinical in
Middle Euphrates -lrag. The age range of the study
population was 18 years to 42 years. The specimens
were collected during period from February 2021 to
September 2021.

Endometrium; Cervical swabs; fetal fluids swabs as
well as blood from each study group of female
patients suffering from recurrent pregnancy loss
should be enrolled, that classify into: -.
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1.0ne hundred - fifty endometrium; cervical swabs;
fetal fluids swabs as well as blood specimens from
women suffering from abortion as well as recurrent
Miscarriage.

2. Fifty blood and cervical swabs specimens of
apparently healthy persons as control group.

All these specimens were submitted for genetic part
for screening Adeno-associated Virus (AAV)and
Parvovirus (B19) in women patients and apparently
healthy control groups by polymerase chain reaction
(PCR). However, the second part for detection SNPs
of IL-12 and TNF-a genes polymorphism by
sequencing.

Specimens Collection

Endometrium and\or cervical swabs; fetal fluids swab
as well as blood specimens were collected patients
and AHC by using two swabs for each patient:

The first is the flocked swab regular for
endometrium ; cervical swabs collection, according
to Catalog Number 21031 (Heinz, Herenz; Germany).
The second one is the flocked swab for fetal fluids
swabs collection, according to Catalog Number
80503CS (Copan, ltaly).

The two swabs were taken and mixed together in a
3-ml universal

transport medium (UTM) tube which provided with
the flocked swab

regular Catalog Number 21031 (Heinz, Herenz;
Germany).

Each specimens was aliquot into three 1.8 cryotube
(Nunc-Kamstrup, Denmark) and stored at (-20°C) at
the Virology Research Unit, College of Science,
Babylon University. 5ml venous blood were collected
aseptically from all patients by using gel tubes and
EDTA tubes for gating blood serum and buffy
coat,respectively; then stored at (-20°C).

[. Inclusion Criteria

Women with age ranged from 18 to 42 years old with
unexplained miscarriage till 24 weeks of pregnancy
were taken as cases, while women with full-term
pregnancy during the conduction of cesarean
operation have more than one successful pregnancy
were taken as controls.

[I.Exclusion Criteria

Women with other causes of miscarriage such as
endocrine disorder (diabetes mellitus, thyroid
disorder), anatomical causes acquired or congenital
thrombophilia  and  other infection causes
miscarriage such as toxoplasmosis, cytomegalovirus
infection, rubella, Humam Herpes Virus-6\7 and
herpes simplex-1 and 2 (HSV1 &HSV2).

Detection of Parvovirus (B19) by Real Time

Polymerase Chain Reaction (RT-PCR)

Real-time PCR (gqPCR) is based on two major
processes: Firstly, isolation of viral genome (DNA\
RNA) from specimens, and Secondly, Real Time
amplification for each sample. In real-time PCR
(9PCR), the accumulating amplified product can be
detected at each cycle with fluorescent dyes. This
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increasing signal allows to achieve sensitive

detection and quantification of pathogens.
Detection of TNF-a -238G/A (rs361625)
SNPs by Sequencing

Total DNA for SNPs of TNF-a -238G/A (rs361625)
polymorphism were extracted from peripheral blood
and swabs of female patients using sequencing
technique.

Evaluation of TNF-a Concentration in

Blood Serum of Patients and AHC.

The concentration of IL-12 and TNF-a in the serum
of female patients with recurrent miscarriage were
evaluated by enzyme linked immunosorbent assay
(ELISA).

3. Result

Detection of Parvovirus B19 By RT-PCR

The positive result according to RT-PCR shows 37.5
% (27 out of 72 cases) as positive while 62.5% (45 out
of 72 cases) as negative, as shown in Table (4-6) as
well as Figure (4-3). Statistically significant
differences (p = 0.04) among patients group.
Table 4.6 Percentage of B19 Positive Signals in
Women Patients with RPL by Using qRT.PCR

Technique.
Positive Negative Chi-
Recurrent Square
Miscarriage N 0% N %% (P-value)
Ouce 10 13.9 20 278
@30) P=0.03
Dt 14 19.4 18 25 sign.
=32 F<a0)
Three Times and B 12 ; 97 .
Above (1=10) -
2 v
Total 27 375 45 62.5
7%

, A
Figure 4. 3: The amplification curve of B19 nucleic acid.

4.3.5 The Results of B19 in the Patients with Women
With RPL According to the Age Stratum.

In women with RPL, the most commonly affected age
stratum infected with DNA - B19 was (30-39 years)
which constituted 48% (12 out of 25 cases), while the
age stratum (17-29 years) was constituted 32% (8 out
of 25 cases), followed by 20% (5 out of 25) in age
stratum (40 — 49 years).

Statistical comparison of these B19 in the Patients
with Women with RPL according to age stratum
revealed significant differences (p< 0.05) Table (4-7).
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Table 4. 7. Frequency of B19 RT-PCR Signal
Among the Patients With Women With RPL
According to the Age Stratum

B19
Years P value
No. Positive Negative
23 o 14
17-29
Age 31.9% 12.8% 19.4%
Suratum 34 14 20 Anova test
30-39
47.2% 19.4% 27.8% P=0.02
15 4 11 s.
40-49
20.8% 5.6% 15.3% (P=0.05)

72 27 45
Total

100% 37.5% 62.5%

4.4.3. Genotyping of TNF-a -238G/A
(rs361625) Gene in RPL and AHC

For TNF-a -238G/A (rs361625) genotyping, the
genomic DNA was amplified using specific primers
and accomplished by the Thermo-cycler apparatus
under the optimal conditions as mentioned in the
table (4-10).

The results revealed that the presence a single band
(317 bp) of the target sequence of TNF-a -238G/A
(rs361625) gene in agarose gel Figure (4-7).

M1 2 34 §5 6°7

§ 9 1011

400bp B
300 bp
200bp
100bp

Figure 4.7. Agarose gel electrophoresis of an amplified
product patterns of TNF-a -238G/A (rs361625) Exon5
region. 1.5 % Agarose Gel Electrophoresis, TBE 1X, at

Voltage 75 Volt for 45 min.

Table (4-10) show the percentage of a single band
(317 bp) of the target sequence of TNF-a -238G/A
(rs361625) gene. The positive result, according to
PCR amplification of a single band (317 bp) of TNF-
a -238G/A (rs361625) gene in women patients with
RPL and HC were 23.3% (35 of 150 cases) and 14%
(7 of 50 cases), respectively. While, the negative
results were in women patients with RPL and HC
were 76.7% (115 of 150 cases) and 86% (43 of 50
cases), respectively as shown the Table (4-10).

Table 4.10: Percentage of TNF-a -238G/A
(rs361625) signals in patients with RPL and AHC
groups by PCR technique.

| om |
band No.(%) No.(%)
Positive ISS(ZS.S%) 7 (14%)
Negative 115 (76.7%) 43 (86%)
Total 150 (100%) 50 (100%)




HIV Nursing 2023; 23(1): 167-175

4.4.3.1. Genotyping of TNF-a -238G/A
(rs361625) Among study groups

The results showed that
distribution were DNA
polymorphism distributions according to A\C; A\T;
A\G; T\G; T\A and T\C

haplotypes were 9% ; 7% ; 9% ; 6% ; 9% and 5%,
respectively in women patients with RPL and 4% ;
0% ; 8% ; 2% ; 3% and 2%, respectively in HC group.
4.5. Evaluation of Serum TNF-a
concentration By ELISA Among Study

Population

DNA  polymorphism

While, the table (4-13) was showed the mean of
serum TNF-a concentration for AHC and women
patients with RPL groups were 6.25 +0.78 pg./ml and
1250 *1.60 pg./ml,respectively.  Statistically,
significant  difference (p<0.05) was found on
comparing the mean of serum TNF-a concentration
among these study groups (Table 4-13).

Table 4.13: Results of serum TNF-a concentration
by ELISA for AHC and women patients with RPL

TNF-0 AHC Women with
() REL (i)

Mean SE 6251078 12.50+1.60

LSD 3.59

Palue P05 (0.039) %

4. Discussion

Risk Factors of Recurrent Pregnancy Loss

About 21 to 41% of premature parturitions are due
to intrauterine infections. The access of
microorganisms to the embryo before parturition
causes the inflammatory response syndrome of the
fetus against producing microbial products leading
to premature labor. The consequences are multiple
organ dysfunction syndrome (MODS) in the embryo
and an increase in the mortality rate of the fetus
(Nasirpour et al,2017). Viral intrauterine infections
are among the key etiological causes of spontaneous
abortions (Charostad et al,2020).

Established risk factors include anatomical, genetic,
endocrine, and hemostatic alterations. With around
50% of idiopathic cases, immunological risk factors
are getting into the scientific focus, however
international guidelines hardly take them into
account (Vomstein et al,2021).

In more than half of the cases, the causes of abortion
have been genetic disorders and chromosomal
abnormalities (Singh et al, 2018 ). Nevertheless,
other factors affecting abortion are as follows:
uterine abnormalities, infectious diseases and
untreated diseases of the mother,the age of the
mother during pregnancy, previous history of
abortion, age at the first menstruation, menstrual
disorders, use of contraceptive drugs, environmental

Immunogenetic study of parvovirus B19 infection ...

conditions and mother's lifestyle such as smoking
and use of caffeine, being exposed to cigarette
smoke, stress, exposure to mobile phone radiation,
and low socioeconomic and employment status,
which are effective in the occurrence of abortion
(Volgsten et al,2018 ; Poustchi et al,2018).

Detection of Parvovirus B19 by RT-PCR

Although the outcome of fetuses affected by PB19
infection has been generally reported to be good,
several complications such as miscarriage,
intrauterine death (IUD) and hydrops can potentially
occur. ldentification of the maternal serological
status is the first step in stratifying the risk of fetal
infection. If the mother is immune, she can be
reassured that she will not develop the infection and
that exposure will not result in adverse
consequences. On the other hand, appropriate
follow-up of those mothers showing seroconversion
due to PB19 is fundamental in order to identify
fetuses with complications. The risk of vertical
transmission of PB19 has been estimated to be
around 25% (Bascietto et al,2018). Determination of
etiology of the anemia and hydrops is very
important. If the cause of hydrops is B19V, the
intrauterine blood transfusion is very critical and
chance of fetal survival can improve 60% to 80%; in
other hand, in untreated cases this rate is 15% to
30% ( Cosmi et al,2002; Nyman et al,2002).

The positive result of current study according to RT-
PCR shows 37.5 % positive,while 62.5% as negative.
These result disagreement with previous studies,
which revealed parvovirus B19 DNA-positive fetal or
placental tissue samples in 7.5%—15% of fetuses from
IUFDs (Lottie et al,2002) Parvovirus B19 -DNA was
detected in 5 fetuses with gestational ages
14,22,23,30, and 39 weeks: these included fetuses
from 4(2.4%) of the 169 IUFDs and 1 (0.8%) of the
120 miscarriages (Anita et al,2008).

In contrast, a study from Northern Ireland by Watt et
al, (2013) was examined 3921 women of
reproductive age and 33.5% of them were at risk of
infection as they had no antibodies against B19V.
Silingardi et al, 2009 who found 50% of women are
at risk of developing infection during pregnancy,
which can lead to non-immune hydrops fetalis, a
well-established cause of fetal death.

In an study of 72 pregnant women with B19V, it was
noted that the risk of vertical transmission is higher if
infection occurs by gestational week 20. Six out of
eight cases of fetal loss observed were ‘attributed to
B19V infection’ without further elucidation (Bonvicini
et al, 2011). Also, in a study from Nigeria, B19V
prevalence among pregnant women was estimated
at 40.7%, as 111 out of 273 patients in the study had
detectable levels of either IgG or IgM antibodies,
however these were not associated with a history of
miscarriage (Emiasegen et al, 2011).

A higher percentage of IgM antibodies indicating
recent infection was observed in women with
adverse pregnancy outcomes (22.72%, n = 88)
compared with 4.5% observed in 88 control healthy
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pregnant women (Brkic et al, 2011). Interestingly,
anti B19V IgG antibodies were higher in controls
than cases (70.5 and 53.4% respectively, P = 0.046).
An important limitation of this study is that the
adverse pregnancy outcome included miscarriage,
non-immune hydrops fetalis and intrauterine fetal
death, thus the association of miscarriage alone with
B19V is not clear.

Jensen et al,(2000) reported that 65.7% (1881/2859)
of pregnant women were B19 IgG seropositive at
their frst antenatal visit. In addition, of the IgG-
negative women, 10.3% (101/978) were found to
have an acute B19 infection during pregnancy.

In pregnant women suspected of contracting B19
infection during pregnancy, the infection rate was
higher and reported up to 21% (100/478) in a
prospective study (.Chisaka et al, 2006).

Whether gestational age at infection influences the
risk of fetal complications is crucially important in
clinical practice. The

highest risk of fetal loss appears to follow maternal
infection during

weeks 9 to 16 of pregnancy; risk is reduced with
infection in the

second half of pregnancy and is rare if infection
occurs in the last 2

months (Ornoy and Ergaz,2017).

In a large prospective cohort study including 1018
pregnant women with acute B19 infection, Enders et
al, (2004) reported the

incidence of fetal loss associated with maternal
infection at 0-8, 9-12,

13-16, and 17-20 weeks of gestation (WG) was
17.2%, 9.9%, 12.7%,

and 5.7%, respectively. A high incidence of fetal
hydrops was

observed at 13-16, 17-20, and 21-24 WG with 7.3%,
7.0%, and 5.2%,

respectively.

Co-infection of B19 and other infective pathogens is
common. Although a significant risk of B19 infection
for fetal loss was observed in our study, most of the
included studies did not state whether pregnant
women co-infected with B19 and another infectious
pathogen were excluded. However, a large
proportion of women (about 34%-65%) are
susceptible to

B19 during pregnancy; and, after acute B19 virus
infection, adverse pregnancy outcomes are elevated.
The beneft of comprehensive

screening of B19 IgG and IgM in all pregnant women
needs further

sociological and economic studies to confirm its
value (Yi-quan et al,2019).

From above we thought, maternal parvovirus B19
infection during pregnancy increased the risk of fetal
loss, spontaneous abortion, and stillbirth. A high
incidence of fetal loss and fetal hydrops was
observed in pregnant women following infection.
Whether infectious symptoms in pregnant women
increase the risk of adverse pregnancy outcomes
needs further investigation.
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Genotyping of TNF-a -238G/A (rs361625)
Gene in RPL and AHC

In pregnancy, the immune system plays an important
role. The normal development thereof is the result of
a balance between the cytokines produced by TH1
immune response (TNFa, TNFb, IFNg, IL2, IL12 etc.),
and those produced by TH2 immune response (IL4,
IL5, IL6, IL 10, IL13, etc.) (Aslebahar et al,2019;
Estuardo et al,2021). A disruption of said balance
may cause alterations before and during pregnancy.
The Single Nucleotide Polymorphisms of TNFa
G238A, and G308A, that modify TNFa and
Lymphotoxin a (LTa) concentrations are an example
of this, which, in turn, in many studies have been
associated to an increase of pregnancy diabetes,
spontaneous abortion, pregnancy loss, recurrent
pregnancy loss, preeclampsia, and premature
delivery (Drews et al,2019; El-Bassyouni et al,2019).
In the current study, the distributions of TNF-a -
238G/A (rs361625) according to frequencies of A\C;
A\T; A\G; T\G; T\A and T\C haplotypes were 9%; 7%;
9%; 6% ; 9% and 5%, respectively in women patients
with RPL and 4% ; 0% ; 8% ; 2% ; 3% and 2%,
respectively in HC group. These results consistent
with Estuardo et al, (2021) was found an increase in
prevalence in TNFa, G238A compared with TNFa
G308A and LTa A252G (31.9 vs 25.4 and 26.5%). The
heterozygous form was higher in prevalence
compared with the homozygous. In 50.3% no
mutations of TNFa G238A, TNFa G308A and LTa
A252G were found; the number of patients that only
presented one polymorphism was 23.2%, with 2
polymorphisms represent 21%, and presented 3
polymorphisms (5.3%). Also, these results agreement
with result of Sudhir et al, (2016) was reported a
higher rate of TNFa G308A in women with RPL
compared with a control group (29.57% vs 16.22%).
Bahmani et al, (2018) was observed frequencies of
GG and GA genotypes of TNF-a-308G/A
polymorphism were respectively 84% and 16% in the
patient group and 81% and 19% in the control
group. AA genotype was not observed in any of the
groups.

In addition, Puppala et al, (2016) and Ma et al, (2017)
have shown prevalence of the homozygous TNFa
G238A polymorphism from 0 to 8%, and the
heterozygous one from 3 to 31%; and the
homozygous TNFa G308A polymorphism from O to
12.3%, and the heterozygous one from 6.6 to 48%,
respectively. These results compatible with present
results of current study.

Furthermore, Jung et al, (2020) in a meta-analysis of
21 studies with 3437 cases and 4016 controls,
compared several TNFa polymorphisms with RPL
and found an association of TNFa G308A with a
higher risk of RPL in the heterozygous form. Similarly,
Hui et al, (2016) in a meta-analysis that included 1430
patients with RPL, and 1727 controls, reported that
the TNFa G308A polymorphism is correlated to a
high risk of RPL in Asian women.

A study in Alkhuriji et al, (2013) showed a significant



HIV Nursing 2023; 23(1): 167-175

association between TNFa-308G/A polymorphism
and RPL in Saudi Arabia.

Aboutorabi et al, (2018) who found significant
differences in the distribution. This research
confirmed that TNF-a polymorphisms might suspect
factor of recurrent pregnancy loss cases,and TNF-a
polymorphisms were the possible genetic problem
of pregnancy loss.

In contrast, the results of current study were
disagreement with study of Mariya et al, (2020) who
explained no statistical difference in allele
frequencies of the TNF-a -308 G/A polymorphism
was established between controls and study patients
(p=0.78). Similarity,Liu et al,(2010) who observed no
significant  relationship between TNFa-308G/A
polymorphism and RPL in women patients in China.
In humans, tumor necrosis factor (TNF)-a inhibit
embryonic and fetal development as well as the
proliferation of human trophoblast lines.It is also
demonstrated that enhanced uterine expression of
pro-inflammatory cytokines such as TNF has been
associated with embryo loss (Ru-Xin et al,2015).

The TNF-a polymorphisms might suscept factor of
recurrent pregnancy loss cases. Therefore, the TNF-
a polymorphisms were the possible genetic problem
of pregnancy loss (Aboutorabi et al, 2018).

Placental cytokines such as TNF a have been
reported to play roles in necrotic and apo necrotic
trophoblast cell death by influencing caspase and
endothelial cell activation activities. TNF o are
thought to play important roles in early pregnancy
and also to be elevated in inflammatory states (Al
and Khan, 2020).

The maternal overexpression of the TNF alpha gene
may increase the recruitment of inflammatory
leucocytes in the maternal-fetal interface, resulting in
uteroplacental perfusion deficiency, development of
thrombotic events and placental hypoxia, finally
abortion of embryos (Baud and Karin, 2001).

Certain immune-genetic factors which initiate
activate immune system abnormally may play a
crucial role and might be responsible for recurrent
pregnancy loss.

The findings in the present study were different from
those of other RPL studies. The reason for the
difference in the results of gene polymorphism
studies can be due to genetic and geographical
differences and a small sample size.

The mean of serum TNF-a concentration for AHC
and women patients with RPL groups were 6.25
+0.78 pg./ml and 12.50 £1.60 pg./ml,respectively.
Statistically, significant difference (p<0.05) was found
on comparing the mean of serum TNF-a
concentration among these study groups. These
results agreement with Tersigni et al, (2018) who
found the level of TNF- a in women patient group
had high significant differences (P 0.003) in
comparison with the control group.

These results agreement with study of Baud and
Karin, (2001) who found the level of TNF- a aborted
women has increased significantly (p < 0.05)
compared to controls (Li et al,2017).
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Raghupathy and Kalinka, (2008) have been reported
there is a significant increase in the median values of
the TNF- a (12.40pg/mL) in the subjects with threats
of miscarriage, when compared with the apparently
healthy pregnant subjects (TNF- a, 1.00pg/ mL) and
apparently healthy non-pregnant subjects (TNF-
alpha, 0.70pg/mL and IL-2, 0.75pg/mL) (p<0.05).
The TNF-alpha is primarily expressed by
mononucleo macrophage, CD4 + Th1, cell NK, etc;
These immune cells, certain reproductive tissues can
also express this cytokine. The expression of TNF-a
DNA decreased significantly in normal delivery
compared to that of abortion (Fares et al,2021).
Many studies on TNFa showed that it is a pleiotropic
proinflammatory cytokine involved in a wide variety
of cellular processes and, moreover, has
contradictory effects ranging from cell proliferation
to cell death. First, it was described that TNFa was
involved in immune system regulation and was
mainly secreted by cells such as monocytes,
macrophages, natural  killer (NK) cells, T
lymphocytes, mast cells, and neutrophils, but later
several works showed that it is also produced by non-
immune cells like endothelial cells, adipocytes,
neurons, fibroblasts, and smooth muscle, among
others (Baud and Karin, 2001; Mercogliano et al,
2021).

TNFa can regulate several pathological and
physiological processes beyond the immune system.
The duality of many members of the TNF
superfamily, as ligand and receptor, gives rise to the
particular phenomenon of reverse signaling when
acting as a receptor, tmTNFa can signal outside-to-
inside back to the tmTNFa expressing cell.
Pleiotropic effects of TNFa can be due not only to its
two forms but also to the low homology of the ligand
binding domain and no homology in the intracellular
domain of the receptors, which have no enzymatic
activity and therefore have to recruit scaffold
proteins to unleash the signaling cascade
(Mercogliano et al, 2021).

Placental cytokineTNF a, have been reported to play
roles in necrotic and apo necrotic trophoblast cell
death by influencing caspase and endothelial cell
activation activities. TNF a are thought to play
important roles in early pregnancy and also to be
elevated in inflammatory states (Ali and Khan, 2007).
Anderson, (2007) who explained the high levels of
pro-infammatory  molecules TNF a, and
inflammatory leukocytes (macrophages, neutrophils,
lymphocytes) were found in women with recurrent
pregnancy loss (RPL) compared to women with
normal pregnancy.

The level of TNF alpha protein in the placental tissue
of the aborted ewes has increased compared to
controls. The development of excessive pro-
inflammatory cytokine (TNF-a) would assess fetal
rejection (Baud and Karin, 2001).

The lower TNF-a concentrations could improve
pregnant women'’s energy metabolism and their
embryo development, increase synthetic
progestagen and choriogonadotropin levels, and
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stimulate trophoblast to generate urokinase-type
plasminogen activator (uPA), It promotes the
deterioration of decidual cell ectomatrix and
placenta implantation and eventually plays a role in
pregnancy sustainability (Fares et al, 2021).

Chaouat et al, (2003) reported that PBMCs were
accumulated locally through a series of complicated
mechanisms at the maternal-fetal interface and
secreted a larger amount of TNF-a in the form of
paracrine or autocrine, possibly resulting in abortion.
The higher TNF-a concentrations can lead to
abortion by the promotion of trophic cell apoptosis,
the elevation of synthetic PG E2, excitation of uterine
smooth  muscle,stimulation of Th1 type of
immunological reaction, rejection of embryonic
tissue, coagulative system activation leading to
placenta trophic vessel thrombosis. Thus, the
proportion of CD4 + T cells in the peripheral blood
of early pregnant women had decreased
significantly, presumably as a result of physiological
changes in several hormones during pregnancy
contributing to certain changes in the maternal
immune system and ensuring the development of
relatively lower levels of TNF-a in pregnant
maternity.
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