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Abstract

The aims of the present study were 1. asses the biomarkers of oxi-
dative stress mcluding superoxide anion radical, Nitrite measurement
and reduced glutathione i female patients with spontaneous abortions
1. Asses the prevalence of C. trachomatis antibodies IgA and IgG n
those patients, 111. Correlate the levels of the oxidative biomarkers to
the presence of C. trachomatis antibodies.

The study mcluded one hundred female patients with 2 or more spon-
taneous abortions 1n addition to one hundred healthy control females
with normal gravidity and parity history. Blood samples were obtained
from each subject and subjected to laboratory determination of super-
oxide anion radical, Nitrite measurement and reduced glutathione by
biochemical methods. Determination of specific immunoglobulin A
and G (IgA, IgG) was determined by enzyme linked immunosorbent
assay (ELISA).

The prevalence of IgA and IgG for C. trachomatis in patients was 4%
and 8% respectively and, in the control, subjects the prevalence of [gA
and IgG were 1% and 2% respectively. The concentration of oxidative
stressproducts was significantly higher in the patients group compared to
the control group (P=0.0001). The concentrations of nitrite and reduced
glutathione were 27.9+ 4.7, 31.4+ 1.9 nmol/ml respectively in patients
and the concentrations of nitrite and reduced glutathione were 18.9+
2.1 and 27.9+ 3.9 respectively in the control group. The concentration
of SOD was significantly reduced n the patients group compared to the
control group (P=0.0001). The concentration of SOD was 55.1 6.9 in
the patients and in the control the concentration was 64.5+ 7.7 nmol/ml
In the study of oxidative stress markers n the patients with positive
serology for C. trachomatis, there was significant increase n nitrite
concentrations compared to patients negative for C. trachomatis sero-
logical markers (P=0.005). While reduced glutathione concentration
had insignificant increase mn patients positive for C. trachomatis with
reduced SOD compared to patients with negative serology to C. tra-
chomatis, P=0.6, P=0.07, respectively.

The present study highlights that there was significant imncrease in oxi-
dant stress biomarkers nitrite and reduced glutathione with significant
reduction in superoxide dismutase in patients with repeated abortions.
The prevalence of IgG to C. trachomatis was significantly prevalent
m patients with recurrent abortion compared to control subjects. The
nitrite was significantly correlated with positive serology to C. tracho-
matis.

o
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INTRODUCTION

Infertility 1s a health problem that affects from
8-12% of the worldwide couples. The main cause
in about 70% 1s associated with female infertility
due to ovulation problems or male infertility asso-
ciated with reduced semen quality. However, up
to 30% of infertility has no known etiology (1-3).
There are causes of infertility attributed to 1m-
paired oocyte growth, maturation and implemen-
tation (4).

Among pathophysiological process associated
with defective oocyte development is oxidative
stress with increase in the reactive oxygen species
(ROS), high lipid peroxidation (LPO), and de-
creased total antioxidant capacity (TAC) in follic-
ular fluid (FF) correlate with poor embryo quality
and fertilization rates (5, 6), no consensus has yet
been achieved m this matter.

Among pathogenic effects of certain microorgan-
isms that lead to infertility 1s Chlamydia tracho-
matis (C. trachomatis) mfections in genital tract.
Chlamydia trachomatis infection affects upper
genital tract in females leading to pelvic inflam-
matory disease and affect the fallopian tubes with
fibrosis and tubal factor infertility (6). There 1s
association between C. trachomatis mfection in
females and increase production of the products
of oxidative stress from activated neutrophils and
macrophages. The mcrease products of the oxida-
tivestress affect DNA with oxidative damage lead-
ing to aberrant gene expression and mhibition of
protein synthesis (7). In vitro experimental study
infection of the cell lines with C. trachomatis leads
to release of reactive oxygen species with perox-
idation of the lipid (8). The effect of peroxidation
assists in the spread of the elementary bodies of
C. trachomatis by lysis of the infected cells, thus
exaggerating the inflammation which results from
infection(9). In addition to these effects,there 1s ox-
idative damage of the fallopian tubes which leads
to increase of 8-hydroxy-2- deoxyguanosineand
results in the damage of DNA (10). Moreover, the
biomarker of endogenous oxidative DNA damage,
8-hydroxy-2- deoxyguanosine has been reported
to be associated with reduced rate of fertilization
and low quality oocytes (11, 12).

From the previous study, there 1s a suggestion for
the interaction between the oxidative stress and the
persistence of chlamydial infection m the etiology
of female infertility. The mechanisms of this mter-
action can be a clue for providing a new treatment
for those patients and in assisting the prognosis (13).

Therefore the aims of the present study were 1.
asses the biomarkers of oxidative stress including
superoxide anion radical, Nitrite measurement and
reduced glutathione in female patients with spon-
taneous abortions 11. Asses the prevalence of C. tra-
chomatis antibodies IgA and IgG in those patients,
111. Correlate the levels of the oxidative biomarkers
to the presence of C. trachomatis antibodies.

Material and Method

Subjects

The study was a case- control study. One hundred
female patients with 2 or more spontaneous abor-
tions were recruited from Mansoura Universi-
ty Hospital from January 2019 till January 2020.
Moreover, one hundred healthy control females
with normal gravidity and parity history were in-
cluded. The patients were above 18 years old with
normal hormone profile and no any associated
diseases such as liver disorders, renal disorders or
autommunity. The study was approved by Man-
soura ethical committee and approval consent
was obtamed from each participant in the study.
Each female was subjected to full medical history
and clinical examination.

Laboratory Investigation

Ten mulliliter of heparinized blood was withdrawn
from each female under standard precautions. Sera
were separated from each blood sample and subject-
ed to laboratory determination of superoxide anion
radical, Nitrite measurement andreduced glutathione
by biochemical methods. Then aliquots of the serum
was kept frozen at -20C for further determination of
C. trachomatis antibodies IgA (RIDASCREEN®
R-BiopharmAGAn der neuenBergstrale 17
64297 Darmstadt, Germany Chlamydia trachomatis
IgA and IgG (Biovision- 155 S. Milpitas Blvd., Mil-
pitas, CA 95035 USA |) by enzyme linked immuno-
sorbant assay (ELISA).
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Determination of Superoxide dismutase reductase
(SOD)

The biochemical method used for determination
of the concentration of superoxide anion depended
upon the reduction of nitroblue- tetrazoliumand the
formation ofnitroblue-formazan with the measure-
ment of the intensity of the color by spectrophotom-
etry (14). Ten microliter of nitroblue- tetrazolium
was added to 100 microliter of plasma with incu-
bation at 37C for 45 minutes. Then 10 microliter
of Dimethyl sulfoxide was added and the intensity
of the color was measured by spectrophotometer at
550 nm on microplate reader (). The concentration
of superoxide dismutase reductase was reported in
nmol/ml

Nitrite measurement

The concentration of nitrite was determined as an in-
dicator to the level of nitric oxide bytheGriessmeth-
od (15). Serial dilution was performed for standard
nifrite  solution with 100 mM concentration from
100 to 1.6 mM 1n triplicate microtiter plate and 100
microliters of Griess reagent composed of equal
volumes of 0.1% N-(1-naphthyl) ethylenediamine-
and 1% sulfanilic acid was added with 50 microliter
of plasma samples. After mcubation for 5 minute
and 10 minute. Measurement was performed by
the use of enzyme linked microplate reader at wave
length 550 nm (RT-2100C, Rayto, Shenzhen, PR.
China). The results were expressed in nmol/ ml
from a standard curve established mn each test, con-
stituted of known molar concentrations of nitrites.

Determination of reduced glutathione

The concentration measurement was based upon
the oxidation of the reduced form of glutathione
with sulphide reagent 5-50-dithiobis-2-nitro-benzo-
ic acid, forming a yellow product of 50-thio-2- ni-
trobenzoic acid (TNB) (16). The reaction was per-
formed by adding equal volumes of 100 microliter
of the samples and sulphosalicylic acid (2.5%) and
mcubation for 10 minutes. Color reaction was mea-
sured by spectrophotometer on microplate reader at
405 nm (). The results were expressed in nmol/ml
from a standard curve established in each test, con-
stituted of known molar GSH concentrations.

C.trachomatis Specific IgA

The kit used specific antigen from C. trachomati-
souter-membrane-Then substrate will be added for

this enzyme which will be converted to blue color.
The reaction will be stopped by adding sulphuric
acid. The detection of the presence of specific IgA
antibodies will be carried out by microplate reader
with wave length 450 nm.

Determination of C. trachomatis IgG

The kit used purified Chlamydia trachomatis anti-
gen that was coated on the wells of microplate. In
the presence of specific IgG for C. trachomatis in the
plasma samples, binding reaction will be formed.
Second antibody labeled with enzyme conjugate
will be added to bind to the formed complex. Then
an enzyme substrate will be added and the reaction
will be stopped after incubation. The amount of IgG
will be proportional to the intensity of the devel-
oped color which will be measured by microplate
reader at wave length 450 nm.

Statistical analysis

The data of the results will be analyzed by the use
of SPSS24. Quantitative data will be expressed as
mean and standard deviation and the comparison
will be performed by T test and a nova test. Qualita-
tive data will be expressed as number and percent-

age and the comparison will be performed by Chi-
square. P will be considered significant if >0.05.

Results

The study included 100 patients with spontaneous
abortions from 2 up to 4 times with normal hor-
mone profiles with mean age SD 29.9+ 5.7. There
were also, 100 females with normal parity and gra-
vidity history with mean age SD 29.8+ 5.9 years.
The prevalence of C. trachomatis IgG in patients
was significantly higher in patients (P=0.05) com-
pared to the control subjects. The prevalence of
IgA and IgG for C. trachomatis in patients was 4%
and 8% respectively and, in the control, subjects
the prevalence of IgA and IgG were 1% and 2%
respectively. The concentration of oxidative stress
products was significantly higher in the patients
group compared to the control group (P=0.0001).
The concentrations of nitrite and reduced glu-
tathione were 27.9+ 4.7, 31.4+ 1.9 nmol/ml re-
spectively in patients and the concentrations of
nitrite and reduced glutathione were 18.9+ 2.1 and
27.9+ 3.9 respectively in the control group. The
concentration of SOD was significantly reduced m
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the patients group compared to the control group (P=0.0001). The concentration of SOD was 55.1 6.9 m
the patients and in the control the concentration was 64.5+ 7.7 nmol/ml, table 1.

In the patients with spontaneous abortions, the positive serology for C. trachomatis either IgA and/ or
IgG was 10%, figure 1.

In the study of oxidative stress markers in the patients with positive serology for C. trachomatis, there
was significant increase in nitrite concentrations compared to patients negative for C. trachomatis se-
rological markers (P=0.005). While reduced glutathione concentration had insignificant increase in pa-
tients positive for C. trachomatis with reduced SOD compared to patients with negative serology to C.
trachomatis, P=0.6, P=0.07, respectively, table 2.

Table 1: Comparison of age and laboratory findings between patients and control.

Patients with recurrent
; Control Females
Parameter spontaneous abortions (n=100) P
(n=100)

Age 299157 298+59 P=0.9
C. trachomatis IgA 4 1 P=0.2
C. trachomatis IgG 8 2 P=0.005
SOD nmol/ml 55.1+ 6.9 64.5+ 7.7 P=0.0001
nitrite nmol/ml 27.9+4.7 189+2.1 P=0.0001
Redyoed ghulzinons 314419 27939 P=0.0001
nmol/ml

VARO0001

W Positive serology
[]Megative serology

Figure (1): total seroprevalence to C. trachomatis among patients.
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Table 2: Comparison between patients with positive antibodies IgA and/or IgG for C. trachomatis and

patients with negative antibodies.

Patients with positive Patients Negative for
IgG or/and IgA for C. | C. trachomatis IgG and p
trachomatis IgA
(n=79) (n=21)
Age 28.0+ 5.1 30.1+ 5.8 P=03
SODnmol/ml 537+ 6.9 570+ 64 P=0.07
nitritenmol/ml 1.6L 30 273+4.6 P=0.005
glutathionenmol/ml 285 3.9 278+39 P=06
Discussion In the present study,the prevalence of IgA and IgG

There are various etiologies of recurrent sponta-
neous abortions which may be attributed to alter-
ation of the chromosomes, hormonal abnormali-
ties, immunologic diseases and infections(17).
The mmbalance between oxidant/antioxidant may
be implicated for such condition. The increase in
the products of oxidative stress may lead to re-
current abortions via breaks in the double-strand
DNA i the sperm and oocyte. (18, 19).

The concentration of oxidative stress products
was significantly higher m the patients group
compared to the control group (P=0.0001).
The concentration of SOD was significantly re-
duced 1n the patients group compared to the con-
trol group (P=0.0001). Several studies have exam-
ined the role of OS in the incidence of pregnancy
complications such intrauterine growth restriction
or IUGR (20), preterm birth (21), preeclampsia
(22, 23), and gestational diabetes (24, 25),Similar
results were reported with increase in different
oxidative stress biomarkers and reduced in the
antioxidant capacity in patients with repeated
spontaneous abortions (13, 19).

Among mfections associated with female infer-
tility 1s C. trachomatis. C. trachomatis mnfections
are assocliated with wide varieties of pathological
conditions such as salpimgitis, pelvic inflammato-
ry disease, ectopic pregnancyand femaleinfertili-
. G trachomatis is a recognized agent of preterm
labor and premature rupture of membranes (26,
27). Nevertheless, there are imited data about its
association with miscarriage (26, 27).

for C. trachomatis in patients was 4% and 8% re-
spectively and, i the control, subjects the prev-
alence of IgA and IgG were 1% and 2%. There
was significant increase in seroprevalence of IgG
for C. trachomatis in patients compared to control
subjects. There were controversy m the associa-
tion of C. trachomatis with spontaneous abortions
as some studies reported no association between
C. trachomatis active infection and spontaneous
abortions (28, 29) while other studies reported sig-
nificantly higher seroprevalence to C. trachomatis
n patients with spontaneous abortions compared
to females with normal pregnancy outcomes prev-
alence ranging between 11%-69% m miscarriag-
es compared to 2-7% in healthy pregnant controls
(30-32).

Persistant mfection of C. trachomatis in female
genital tract may lead to abortion via transfer to
fetal tissue or endometrium. This effect may be as-
sociated with persistent infection and not during
acute mfection diagnosed by the presence of spe-

cific IgA (33).

The pathogenesis of C. trachomatis includes com-
plex interaction between immune response and
oxidative stress with the side effects of these reac-
tions that lead to chronic endometritis, salpingitis,
pelvic inflammatory disease and distal fallopian
tube obstruction due to fibrosis (34, 35). In the
present study there was significant increase m ni-
trite concentrations compared to patients negative
for C. trachomatis serological markers (P=0.005).
While reduced glutathione concentration had in-
significant increase in patients positive for C. tra-
chomatis with reduced SOD compared to patients
with negative serology to C. trachomatis, P=0.6,
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P=0.07, respectively. Previous studies reported the
presence of imbalance in oxidant/antioxidant dif-
ferent groups of infertile in plasma, serum, follic-
ular and peritoneal fluid of infertile women (36,
37). Also, a study reported the presence of this im-
balance in patients with tubal infertility and spon-
taneous miscarriage associated with Chlamydia
trachomatis mfection (13).

The present study highlights that there was signif-
icant mcrease in oxidant stress biomarkers nitrite
and reduced glutathione with significant reduction
in superoxide dismutase in patients with repeated
abortions. The prevalence of IgG to C. trachoma-
tis was significantly prevalent in patients with re-
current abortion compared to control subjects. The
nitrite was significantly correlated with positive
serology to C. trachomatis.
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