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ABSTRACT

Aims: The aim of this study was to determine the role of C. trachomatis and expression of human
heat shock protein-60 in pregnancy loss among women with miscarriages in Sokoto Metropolis.
North-western, Nigeria.

Study Design: Case-control study.

Place and Duration of Study: This study was conducted in Specialists Hospital and Maryam
Abacha women and children hospital, Sokoto between June, 2015 to August, 2016.

*Corresponding author: E-mail: kmohd1970@yahoo.co.uk;
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Methodology: A total of ninety (90) subjects comprising of fourty five women with miscarriages and
fourty five women without any history of miscarriage served as control were involved in the study.
Antibodies to C. trachomatis (IgG) and human heat shock protein-60 were estimated using enzyme

linked immunosorbent assay.

Results: The overall seroprevalence of C. trachomatis was 7.7%. The seroprevalence in the cases
and control subjects were 11% and 4.4% respectively (x2=0.6196, df=1, OR=2.688 (95% CI: 0.4930
to 14.65); p= 0.4312). The mean and standard error of mean of the Human heat shock protein 60
among the cases and control subject were 20.9 + 0.8 and 23.2 + 1.6(ng/mL).

Conclusion: In this present study, it was conclude that antibodies to C. trachomatis was detected
more 5/45 (11.0%) in women with miscarriage than 2/45 (4.4%) in women without any history of
miscarriage. Estimation of human heat shock protein-60 could serve as a marker to complement the
laboratory diagnosis C. trachomatis including pregnancy loss.It was also suggested that women with
previous exposure to C. trachomatis have a risk of miscarriage with an odd ratio of 2.688.Public
awareness and preconception screening is advocated.

Keywords: Chlamydiasis; women with miscarriage; human heat shock protein 60-KDa; Sokoto

metropolis; North-western Nigeria.

1. INTRODUCTION

Chlamydia trachomatis is one of the most
common bacterial sexually transmitted infections
worldwide and women are responsible for the
majority of the disease burden. Miscarriages are
a major public health problem affecting all
regions of the world. According to the World
Health Organization (WHO), 101 million
chlamydial infections are detected annually
worldwide [1].Chlamydia trachomatis is a gram-
negative obligate intracellular bacterium of the
genus Chlamydia. They have a unique biphasic
development cycle, multiplying by binary fission.
They contain both DNA and RNA, they have
ribosome and contain enzyme system required
for metabolism and they are inhibited in varying
degree by antibiotics [2] C. trachomatis was first
isolated from the eyes of babies suffering from
Ophthalmianeonatorum by [3] and from the
cervix by Collier in 1960 [2].

Chlamydia. trachomatis has a worldwide
distribution, affecting both sexes, but has a much
greater impact on females than on males [4]. It
particularly affects young women and sexually
active adolescents. Unfortunately, Chlamydial
infections may, in many cases, remain silent [2].
Erythema, edema, and mucopurulent discharge
can be seen by physical examination during
acute infection [2]. Fifteen Serovars of C.
trachomatis have been recognized. Serovars A,
B, Ba and C infect mucosal epithelial cells in the
conjunctivae and cause trachoma, the leading
cause of infectious blindness worldwide [5].
Serovars D through K infects mucosal epithelial
cells in the urogenital tract and the leading cause
of sexually transmitted bacterial infections in the
World. Serovars L1, L2, L2a, and L3 infect the

genital epithelium as well as monocytes and

cause a systemic disease called Ilympho
granuloma venereum [6].

During its unique developmental cycle, two
different forms were observed; elementary

bodies which are infectious but not able to divide,
and reticulate bodies which are metabolically
active and able to multiply [5]. The elementary
body of C. trachomatis attaches to the epithelial
cell surface and incorporates into phagosomes
that migrate to the distal region of the Golgi
complex. Lysosome fusion is prevented, and

chlamydial infection averts immediate
destruction. The elementary body then
differentiates into the non-infectious but

replicative reticulate body, which further divides
by binary fission [6].

Chlamydia genital infection is the most common
bacterial infection sexually transmitted in the
world [7]. The highest age-specific rate was
reported in females aged 15 - 35 years. The
majority (80%), of the infected women are
asymptomatic, thus, providing a continuous
reservoir for the infection [8].The risk factors for
infection include amongst others, being young or
adolescent, having new or frequent sexual
contacts, inconsistent use of barrier
contraception, history of prior sexual transmitted
infection, and low educational and socioeco-
nomic levels [7]. Thus, the prevalence of C.
trachomatis may differ among racial groups
because of differences in sexual risk behavior
and cultural backgrounds [9].

Untreated Chlamydial infections may lead to
Pelvic Inflammatory Disease (PID), ectopic
pregnancy, premature delivery, spontaneous




abortion, low birth weight, tubal infertility and
subsequent scarring of the fallopian tubes [10].
During pregnancy, Chlamydial infection can
cause miscarriage, premature rupture of
membranes, preterm labor, low birth weight,
infant mortality, neonatal Chlamydial infection,
and postpartum endometritis [11]. Screening,
early diagnosis and treatment is considered the
main policy to prevent complications and further
transmission of the infection and women with
abnormal results of screening but with normal
karyotype are at risk for adverse subsequent
pregnancy loss [12-14].

Miscarriage (pregnancy loss) is the spontaneous
loss of a pregnancy before 12 weeks (early
miscarriage) or from 12 to 24 weeks (late
miscarriage) of gestation [15]. It is one of the
most common yet under-studied adverse
pregnancy outcomes. In the majority of cases the
effects of a miscarriage on women’s health are
not serious and may be unreported. However, in
the most serious cases, symptoms can include
pain, bleeding and a risk of hemorrhage.
Feelings of loss and grief are also common and
the psychology and mental health of those
affected can suffer [16].

Heat shock proteins (HSP) are a family of
proteins that are produced by cells in response to
exposure to stressful conditions. They were first
described in relation to heat shock, and are
named according to their molecular weight [17]
and [50]. HSPs are found in virtually all living
organisms, from bacteria to humans [50] and
[51]. The 60 kilo-dalton (kDa) heat shock protein
(HSP60) functions as a molecular intracellular
chaperone, transporting peptides within the cell
and preventing incorrect polypeptide folding and
denaturation [17]. The Chlamydia trachomatis
and human proteins share almost a 50% amino
acid sequence homology [17]. Heat shock
proteins 60 are among the first groups of proteins
produced by the zygote after fertilization [18]. In
addition, the maternal decidua also expresses
heat shock proteins during the early stages of
pregnancy [19]. Autoimmunity to heat shock
proteins is not typically evident in healthy women
of reproductive age. However, chronic microbial
infection, such as asymptomatic Chlamydia
trachomatis and upper genital tract infection
results to prolonged exposure of the immune
system to the microbial-derived 60 kDa heat
shock protein (HSP60). This may result in
immunity to conserved HSP60 epitopes and
subsequent autoimmunity to self HSP60 [19].
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Sensitization to this conserved region in CHSP60
can result in reactivation of previously tolerized
HSP60-specific lymphocytes. This may, in turn,
compromise fetal or maternal cell viability via the
direct activity of anti-HSP60 antibodies and/or
the accompanying pro-inflammatory response
[20,19]. The chlamydial HSP60 shows an
amazing analogy to human proteins. Thus, there
is high possibility of cross-reaction between the
human HSP60 and the bacterial HSP60. This
reaction leads to the formation of antibodies
against the HSP60 in the serum and follicular
fluid of women exposed to C. trachomatis [21].
These antibodies exhibit negative impact on
embryonic growth, and increase the likelihood of
adverse pregnancy outcomes [22].

Laboratory diagnosis of Chlamydia trachomatis
includes; isolation in appropriate cell lines,
serology and nucleic acid or molecular detection.
Serological investigation is the recommended
method of diagnosing sequelae of the infection
[13]. Treatment requires the use of antibiotics.
Because of the unique intracellular nature of
C. trachomatis, only certain antibiotics are
effective in its treatment. Examples of such drugs
are azithromycin, tetracycline and doxycycline.
Clinically cure rate for doxycycline and
azithromycin are 96-99% and 97% respectively.
Doxycycline is contradicted in pregnancy [14].
The control and prevention measures against
C. trachomatis infection include prompt diagnosis
and treatment. More so, The USA Centre for
Disease Control and Prevention (CDC)
recommends condom use to reduce the spread
of the infection [12].

2. MATERIALS AND METHODS
2.1 Sampling Technique
Purposive sampling technique was used in

recruiting the subjects until the desired sample
sized was attained [24].

2.2 Blood Sample
Processing

Collection and

Five (5) ml of blood samples were collected from
subjects using standard veni-puncture
phlebotomy. The blood was carefully and gently
dispensed into sterile plain sample container.
The tubes were labeled appropriately with
participant’s identification number. Sera from
these blood samples were separated by allowing
the blood to clot at room temperature then by
centrifugation at 2500 rpm for 10 minutes.



Thereafter transferred into serum aliquot
containers and stored at - 20C in chemical
pathology laboratory, Usmanu Danfodiyo
University Teaching Hospital, pending laboratory
analyses. During these procedures, all form of
work areal contamination, spills and aerosols
was essentially minimized.

2.3 Ethical Issues for the Study

Ethical approval was sought and given from the
Sokoto State Ministry of Health (SMH/1580/V.IV.
Informed consent was obtained from all the
subjects in accordance with the standards of
human experimentation and with the Helsinki
Declaration of 1975, as revised in 2000. A
structured questionnaire was used in sourcing
relevant information. Phlebotomy did not pose
any form of risk during and after sample
collection. Study subjects personality and privacy
were fully secured. All data was be analyzed
anonymously throughout the study and Study
participants bears no financial burden.

2.4 Study Population

The research was a hospital based study of
women attending the study sites. Women with
miscarriages served as the case subjects and
women without any history of miscarriage served
as control subjects. The study was conducted
between June, 2015 to August, 2016.

2.5 Control Subjects

Women going to the study sites for post-natal
clinic that have at least given birth were enrolled
as controls. Subject with history of ectopic
pregnancy, preterm birth, with chronic diseases
(cancer, diabetes and hypertension), HIV and
tuberculosis were excluded as control subjects.
The control subjects were recruited From June,
2015 to August, 2016.

2.6 Inclusion and Exclusion Criteria

Inclusion criteria are as follows:

A. Patients presented with previous
miscarriages.
B. Those that will agree to voluntary

participation.
Exclusion criteria for the study subjects:

The exclusion criteria are as follows:
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A. Those that will not consent to voluntary
participation.

B. Subjects with chronic diseases (Cancer,
diabetes, hypertension, atherosclerosis,
leukaemia, malaria)

C. Patients with Tuberculosis and Human
Immunodeficiency Virus infection.

2.7 Sample Size Determination

The minimum number of subjects that
participated in the study was determined by the
formulae below according to [24].

r+ 1P* (1 P*) (Zg. Zap) °
r(P.1—Py)

n=

According to a study by [22], the prevalence of
Chlamydia trachomatis exposed among women
with miscarriage and those without miscarriage is
67.3% and 36% respectively

Zg= Power 80% = 0.84
Zy,=For 0.05 significance level, for 95%= 1.96
P;= Proportion exposed in the cases=67.3%=

0.673
P,= Proportion exposed in the controls=36.0%=
0.36
Effect size = P;- P,
=0.67.3-0.36
=0.313

n=(1+1) (0.313)(1-0.313) (0.84+1.96)
1 (0.313)°
=34

The minimum Number of subjects in the cases is
34.

Since the ratio of control to cases is 1, the
minimum number of controls will be 34 also.

However, a total of fourty five (45) each of cases
and control was enroll in to the study making a
total of ninety (90) samples or participants.

2.8 Principle and Laboratory Procedures

serum _ Chlamydia
IgG antibodies

2.8.1 Determination of
trachomatis

2.8.1.1 Principle of test

Purified Chlamydia Trachomatis antigen is
coated on the surface of micro-wells. Diluted
patient serum is added to wells, and the



Chlamydia trachomatis IgG specific antibody, if
present, binds to the antigen. All unbound
materials are washed away. After adding enzyme
conjugate, it binds to the antibody-antigen
complex. Excess enzyme conjugate is washed
off, and TMB Chromogenic Substrate is added.
The enzyme conjugate catalytic reaction is
stopped at a specific time. The intensity of the
color generated is proportional to the amount of
IgG specific antibody present in the sample. The
results are read by a standardized micro-well
reader compared in a parallel manner with
calibrator and controls.

2.9 Procedure

One in ten (1:10) dilutions of the sera was
prepared by adding 10 pl of the test samples to
1.0 ml of sample diluents. 100 pl of diluted sera,
calibrator, and controls was dispensed into the
appropriate wells. The mixture was incubated for
30 minutes at room temperature. the mixture was
washed three times with washing buffer. 100 pl
of enzyme conjugate (peroxidase-labelled
antihuman IgG) was dispense to each well and
incubate for 30 minutes at room temperature.
Excess conjugate was washed three times with
washing buffer. TMB Chromogenic Substrate
(100 pl) was dispence to each well and
incubated for 15 minutes at room temperature.
Stop solution (100 pl) was added to stop the
reaction. The absorbance or Optical Density was
read at 450 nm with a standardized micro-well
reader.

2.10 Interpretation of Results

<10RU/ml: negative, 210 to <12 RU/mI:

borderline, 213 RU/ml: positive [49].

2.11 Quantification of Human Heat Shock
Protein-60

2.11.1 Source of the kits

E-EL-H1862—-HSP60 Elabscience Biotechnology
Company, Limited

2.12 Principle of the Assay

This ELISA uses sandwich-ELISA. The microtitre
plate was pre-coated with an antibody to specific
to HSP-60. Standards or samples added to the
appropriate wells and combined with the specific
antibody, then the biolanated detection antibody
specific for HSP-60 and avidin-Horseradish
peroxidase conjugate is added to each well and
incubated. Free components are wash away.
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The substrate solution is added to each well.
Only those wells that contain HSP-60, biolanated
detection antibody and avidin-HRP will appear
blue in colour. The enzyme reaction is terminated
by the addition of a sulphuric acid solution and
colour turns yellow. The optical density is
measured spectrophometically at a wavelength
of 450 nm [25].

2.13 Procedure

All reagents were allowed to attain room
temperature before used. The assay was
performed at room temperature (20-25C). 100 pl
of Human HSP60 Standard, blank and sample
was added in to their respective wells. It was
incubated at 37° for 90 minutes by covering the
wells with a sealing tape. After incubation the
liquid was removed. Biotinylated antibody was
added (100 pl) and incubated at 37° for one hour.
It was Washed five times with 200 ul of Wash
Buffer manually. 100 ul of enzyme conjugate
working solution was added to the wells and
incubated for 30 minutes at 37° it was washed
five times. 90 pl of substrate was added to the
well-sand incubated for 15 minutes. The reaction
was stop by adding 50ul of stop solution to each
well. The colour changed from blue to yellow.
The absorbance was read on a microplate reader
at a wavelength of 450 nm immediately. The
absorbance and concentration was recorded
from the microtiter plate reader in ng/ml [25].

2.14 Statistical Analysis

Results generated from study was analyzed
using Statistical Package for Social Sciences
SPSS version 20, California Inc.USA. Data was
reported as mean + SD (for continuous
variables). Numbers and percentages (for
categorical variables). Continuous variables was
compared between case and control subjects
using Student's t test, while categorical variables
was compared using chi-square test .One way
analysis of variance was used for continuous
variable of the mean and standard error of mean
of the MDA, TAC and HSP-60 at 95% confidence
interval (95% CI) between study groups. Odd
ratio (OR) was determined using two by two
contingency table. The various tests were carried
out as two-tailed and outcomes with probability
value below 0.05 was considered to be
statistically significant.

3. RESULTS

Results of the IgG antibody testing for Chlamydia
trachomatis on the 45 cases with miscarriage



and 45 control subjects without miscarriages are
summarized in Table 1. The study findings
shows that the overall sero-prevalence of
Chlamydia trachomatis was 7.7% while the
Antibodies to C. trachomatis was detected in
5/45 (11%) of the cases and in 2/45(4.4%) in
controls subjects (x2=0.6196, df=1, OR=2.688
(95% CI: 0.4930 to 14.65); p= 0.4312) as shown
in (Table 1).

Fig. 1, shows the distribution of scatter plot Heat
shock protein-60 KDa among group of women
with miscarriage and control group without
miscarriage. The result of the scatter plot shows
no statistically significance (p= 0.2057) result of
HSP 60 KDa values among the study population
and control group.

Fig. 2, shows the distribution of scatter plot Heat
shock protein-60 KDa among group of women
with miscarriage and control group without
miscarriage with respect to the presence or
absence of antibodies to Chlamydia trachomatis.
An error bar and mean showing HSP 60 values
among the cases and control group. The result of
the scatter plot shows no statistically significance
(p= 0.1425) result of HSP 60 values among the
study subjects and control group.

The mean age and standard deviation of the
cases and control subjects were 27.2 + 7.5 and
29.0 £ 5.7 and student t test shows no significant
difference between the ages of the study subject
(p>0.05), this indicates that both the cases and
control subjects in terms of age was not
associated with the presence of antibodies to
C. trachomatis infection (Table 2).

Table 1. Prevalence of antibodies to Chlamydia trachomatis
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The mean and standard deviation of their body
mass index (BMI) were 23.3 £ 1.9 and 25.3 + 2.0
respectively. Statistical analysis shows a
significant decrease in BMI of the women with
miscarriage compared to control subjects
(p<0.05). Based on educational status majority of
women with miscarriages had only Quranic
education 27 (60%) and 2 (26%) had no any
form of education. 13 women in the control group
had tertiary and secondary education had 13
each (29%) and 9 had primary education. The
chi-square of trend shows a significant
relationship between socioeconomic status and
miscarriage (Table 2).

The mean and standard error of mean
concentration of the human heat shock protein-
60KDa was 20.9 = 0.8 and 23.2 £ 1.6 (ng/mL)
among the cases and controls respectively.
Higher in the controls than in the cases but not
statistically significant (p>0.05) as shown in

(Fig. 1).

The mean and standard error of mean of HSP-60
among women with miscarriage and controls with
previous exposure to Chlamydia trachomatis and
without antibodies to Chlamydia trachomatis are
23.8+3.2,20.6+0.8,13.0+5.0and 23.6 £+ 1.6
respectively. The HSP-60 was higher in the in
the miscarriage group with positive antibodies to
Chlamydia trachomatis followed by control group
without antibodies to Chlamydia trachomatis and
was lowest among the control group with positive
antibodies to Chlamydia trachomatis, however,
despite this differences the one way analysis of
variance (one way ANOVA) shows no
significance P>0.05 as shown in (Fig. 2).

in cases compared with control

subjects
Cases Control Total
n % n % N %
Positive 5(11.1%) 40 (88%) 45 (50.0)
Negative 2 (4.44%) 43 (95%) 45 (50.0)
Total 7 (7.77%) 83 (92%) 90 (100)

%2=0.6196, di=1, OR=2.688 (95% CI: 0.4930 to 14.65); p= 0.4312

Table 2. Prevalence of mean age and standard deviation of their body mass index BMI and

socio-economic status to Chlamydia trachomatis

in cases compared with control subjects

Mean age (yrs) BMI P-value Socio-economic
n % n % Education  No Educ.
n % n %
Cases 27.25+75 233+1.9 >0.05 27 (60.0) 2(26.0)
Control 29.0+5.7 253+5.7 >0.05 13 (29.0) 9(20.0)
Total 56.5 +13.2 48.6+7.6 40(89.0) 11(46.0)
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Fig. 2. Heat Shock Protein-60 distributions
among group of women with miscarriage and
control group (without miscarriage) with
respect to the presence or absence of
antibodies to C. trachomatis . An error bar and
mean connected showing HSP-60 values
among the cases and control subjects

4. DISCUSSION

This study aimed to determine the role of
C. trachomatis and expression of human heat
shock protein-60 in pregnancy loss among
women with miscarriages in Sokoto Metropolis.
North-western, Nigeria. Findings from this study
shows no significant difference between the ages
of the study participants and this implies that the
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subjects were sampled from the same area.
However, there was significant difference
between Body Mass Index of participants. This
implies that high body mass index is a significant
risk factor for miscarriage [26]. Absence of formal
education and lower socioeconomic status were
associated with spontaneous abortion (p<0.05).
This could be due to fact that formal education
and lower socioeconomic status are indicators
that determine the health status of individuals
[27].

4.1 Association of C. trachomatis
Antibodies (IgG) and Miscarriage

Findings from this study revealed an overall
seroprevalence of Chlamydia trachomatis was
7.7%, while the prevalence in the cases and
controls  subject were 11.0%and 4.4%
respectively. The presence of IgG antibodies
against C. trachomatis seen in the control subject
of this study may be attributed to the genetic
make up of such women because it has been
shown that women with functional
polymorphisms in the gene coding for Human
Leucocytes Antigen DQ, mannose-binding lectin,
an innate immune system antimicrobial
component as well as other genes with immune,
are at increased likelihood to develop sequelae
after being infected with C. trachomatis [28,29].
Previous reports demonstrated seroprevalence
of Chlamydia trachomatis in case-control studies
to be 22.9% and 11.9% by [30] 25.4% and 5.20%
by [31] and 21.3% and 6.5% by Arsonic in Serbia
respectively [32-34]. The lower prevalence
obtained in this study compared to previous
studies may be due to the relatively lower sample
size used. However, another outcome was
obtained by Baud et al. [35] who showed higher
anti-Chlamydia trachomatis 1gG prevalence in
the miscarriage group of patient suffering from
first trimester miscarriage (15.2%) and lower
prevalence in the control subjects (7.3%,
p<0.018) [29]. The association between
Chlamydia trachomatis-positive serology and
miscarriage remained significant after adjustment
for age, origin, education level, and number of
sexual partners (OR 2.3, 95% CI 1.1-4.9).
Chlamydia trachomatis DNA was more frequently
amplified from products of conception or
placentas taken from women who had suffered
miscarriages (4%) than from controls (0.7%,
p<0.026) [36]. Visnovsky et al. [36] reported from
a study 131 (41.46%) pregnancies ended with
miscarriage in the first trimester, in which 37
(11.7%) in the group with positive cultivation of
C. trachomatis.



However, several studies failed to document an

association between C. trachomatis and
spontaneous or recurrent miscarriage
Nevertheless; [37] reported a contrasting

association i.e. anti-chlamydia 1gG positivity was
not significantly associated patients with
recurrent abortions (24.5%) and the control
group (20.3%) [38]. Paukku et al. [38] also
described the absence of correlation between
IgG antibodies to C. trachomatis and recurrent
pregnancy loss. Antibodies were detected in
women who experienced abortions as often as in
those in the control group and as often as in
women with 1 or 2 abortions in the past. IgG anti-
chlamydial antibodies were also detected with
similar frequency in the study group and the
comparative group in a study conducted by [39].
In women who experienced miscarriage due to
C. trachomatis infection was confirmed in
137/349 (39.3%) and in 116/349 (33.2%)
respectively. Similarly, [40,41] also did not
support the relationship between cervical
Chlamydial infection and the development of
spontaneous abortion. The infection was
detected by Ligase Chain Reaction method in
women with abortion in anamnesis more rarely
than in the control group in 3.8% and 8.5%
respectively. However, these studies were
conducted more than 20 years ago, before the
recent dramatic increase in the prevalence and
incidence of C. trachomatis infection. Because of
improved statistical power, such increased
prevalence might indicate an association
between C. trachomatis infection and adverse
pregnancy outcomes. Secondly, sensitivity and
specificity of diagnostic methods have also
improved during the past decade. We use
serology in this study because from the literature
reported no significance difference between the
use of culture, molecular methods and serology
in determining association of C. trachomatis and
spontaneous abortion (55%, 42% and 56%
respectively). And the best diagnostic methods in
assessing the sequelae of C. trachomatis is the
use of serology. This is because C. trachomatis
is an obligate intracellular organism that affect
the urogenital tract and 75% of the infection is
asymptomatic. Even when the symptoms appear
they often go unnoticed, hence undiagnosed and
no proper treatment. So at this stage diagnosing
C. trachomatis DNA will be difficult [42]. Another
reason for the differences observed may be due
to immunogenetics, genetic studies of individual
immunopathogenetic factors have suggested that
a single nucleotide polymorphism in
inflammation-associated NLRP3 is related to the
severity of C. trachomatis infection [43]. Early
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pregnancy loss or recurrent pregnancy loss may
be induced by asymptomatic Chlamydial

infection through the operation of immune
mechanism since both epidemiologic and
experimental studies have suggested that

Chlamydial infection during pregnancy poses a
risk for adverse outcomes. The mechanism by
which Chlamydial infection may lead to adverse
outcomes in pregnancy is not well understood. It
is thought that C. trachomatis may infect the
fetus, triggering a harmful inflammatory response
with cytokine release leading to miscarriage,
premature rupture of membranes, or preterm
labor or possibly causing a maternal
inflammatory response that induces embryonic
rejection due to homology of the chlamydial and
human 60 kDa heat shock proteins [44];[35] ;
[38].

4.2 Human Heat Protein 60-KDa,
C. trachomatis and Miscarriage

The idea that humoral immunity to C. trachomatis
heat shock protein lead to miscarriage came
from a study in which Women who are infertile
due to occluded fallopian tubes could be
pregnant by undergoing in vitro fertilization and
embryo transfer, a process that bypasses the
need for the ovum to be fertilized in the fallopian
tube and pass through to the uterus. However,
several studies have demonstrated that the
human HSP60 is expressed during early embryo
development and that an immune response that
recoghizes the human HSP60 is detrimental to
successful pregnancy [19]. From this study, the
human heat shock protein 60 KDa was just a
preliminary study to determine the expression of
HSP 60 in cases and control and in women who
have antibodies to C. trachomatis in cases and
control group whose HSP60 was little bit higher
in control subjects that in the cases but is not
statistically significant this may result other
confounding variables since many conditions
such as elevated temperature, stress, radiations,
infections inflammations, toxins, are known to
induce the expression of HSP60 [17]. However,
other studies demonstrated the expression of
Human HSP60 on the surface of epithelial cells
in the human decidua during early pregnancy
[45]. Interestingly, human HSP60 is expressed
more in miscarriage group with positive
antibodies to C. trachomatis, in the miscarriage
group. A murine hybridoma specific for HSP60
was shown to react with human trophoblast,
suggesting a cell surface location for HSP60 on
these cells [46]. A monoclonal antibody
generated against the human HSP60 blocked the



in vitro development of mouse embryos [47].
Thus, prolonged exposure to the chlamydial
HSP60 as a consequence of a persistent
asymptomatic upper C. trachomatis infection
may result in sensitization to conserved HSP60
epitopes that are also expressed in the human
HSP60. Subsequent expression of the human
HSP60 during early pregnancy, by the embryo
and/or maternal decidua, will lead to reactivation
of HSP60-sensitized lymphocytes. Pregnancy
outcome may subsequently be compromised by
the direct impairment of fetal or maternal cell
viability by anti-HSP60 antibodies and/or
induction of a pro inflammatory response by
HSP60-sensitized lymphocytes. An additional
potential mechanism of HSP60-related early
stage pregnancy loss has recently been
identified. Chlamydial HSP60 binds to Toll-like
receptor 4 on trophoblasts and induces apoptosis
of the embryo and subsequently leading to
spontaneous abortion [48]. We observed a
higher expression of HSP-60KDa in Chlamydia
positive miscarriage patients and lowest in the
control group with antibodies to C. trachomatis,
followed by women in the control group without
antibodies to C. trachomatis observed in this
study could be probably be due to other
confounding variables that may triggered their
expression since our exclusion criteria cannot
guaranteed total elimination of confounders [49].
Thus, immune sensitization to HSP60 as a
consequence of a previous genital tract infection
by C. trachomatis as well as possibly by other
microorganisms may result in induction of anti-
HSP60 antibody production in response to
placental HSP60 expression [50], Antibody
binding to human HSP60 in placenta may
activate a pro-inflammatory immune response
thereby triggering the sequence of events that
induce myometrial contractions and preterm
labor and delivery [19,51]..

5. CONCLUSION

In this present study, it was conclude that
antibodies to C. trachomatis was detected more
5/45 (11.0%) in women with miscarriage than
2/45 (4.4%) in women without any history of
miscarriage. Estimation of human heat shock
protein60 could serve as a marker to
complement the laboratory diagnosis of
Chlamydiasis. Including pregnancy loss.

6. RECOMMENDATION

Findings from this study suggest that all women
experiencing a miscarriage should be screened
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for C. trachomatis infection and, if positive,
adequately treated to prevent recurrent
miscarriages. Moreover, preconceptional

screening might be proposed to reduce the
prevalence of this adverse pregnancy outcome.
Public awareness of the possible risk of
C. trachomatis infection to a future pregnancy
might be helpful. Intending couples are advice to
be screen for C. trachomatis and treat
accordingly to prevent possible development of
adverse pregnancy outcome.

7. STUDY LIMITATION

This work was restricted to Chlamydia
trachomatis, human heat shock protein 60 and
biomarkers of oxidative stress as other microbial
aetiologies of miscarriage e.g Herpes,
Cytomegalo virus, Toxoplasma, Mycoplasmas,
Bacterial Vaginosise. t.c were not determined
due to limited resources. Also our exclusion
criteria might have not eliminated all the
confounding variables.
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