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Article Type ABSTRACT

Research Paper Background and Objective: Chlamydia trachomatis (CT) is a common sexually transmitted
infection that is often symptomless and can cause long-term complications, including infertility. The
objective of this study is to evaluate the relationship between reproductive hormones, MFG-E8
(Milk Fat Globule-Epidermal Growth Factor 8), and chlamydial infection in infertile women.
Methods: This cross-sectional study was conducted in Al-Salama Hospital between November 2021
and February 2023 on 90 participants, 60 infertile patients and 30 fertile individuals as a control
group. The participants were divided into four groups based on their chlamydial infection status and
serum levels of CT 1g-G, MFG-E8, AMH (Anti-Miillerian Hormone), LH (Luteinizing Hormone),
and FSH (Follicle-Stimulating Hormone), Prolactin, and Testosterone were measured and compared
using the ELISA technique.

Findings: A notable difference in 1g-G levels was observed based on chlamydia trachomatis
infection status of female participants. The infertile group demonstrated significantly higher 1g-G
levels, with a mean of 17.22+6.43 in the presence of positive Chlamydial infection, compared to the
other groups (p<0.0001). In addition, the mean level of MFG-8 in the fertile group with chlamydia
positive, at 215.65+26.07 ng/ml, was significantly higher compared to other groups (p<0.0001).
No statistically significant difference was observed in MFG-E8 level between fertile and infertile
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Introduction

Chlamydia trachomatis (CT) is a predominant sexually transmitted pathogen worldwide (1), with over
900,000 reported cases in the US in 2004 and an estimated higher number going unreported (1). Infection
with CT can lead to critical consequences, including infertility, with approximately 45% of tubal infertility
cases attributed to CT infection. Despite extensive research, the specific factors contributing to infertility
caused by CT remain unknown due to limited experimental models and diagnostic tools. Therefore,
large-scale screening programs are recommended for high-risk patients, relying on accurate and cost-
effective laboratory tests and tools (2, 3).

Milk fat globule-EGF factor 8 protein (MFG-ES8), also known as lactadherin, is a glycoprotein that
exhibits notable anti-inflammatory properties. MFG-E8 plays a crucial role in the clearance of apoptotic
cells, acting as an anti-inflammatory factor by suppressing the transcription of pro-inflammatory cytokines
inhibition of neutrophil infiltration into inflamed tissues, indicating its significant role in inflammatory
diseases (4-7). Additionally, recent studies have linked MFG-E8 to the process of implantation. It is
expressed in the human endometrial tissue and up-regulated during the implantation period (3, 8).

The concentrations of reproductive hormones play a crucial role in female fertility. In clinical practice,
the assessment of female fertility during the early follicular phase involves considering several factors,
including age, anti-Mullerian hormone (AMH), follicle-stimulating hormone (FSH), luteinizing hormone
(LH) levels, prolactin (PRL), and testosterone (T) levels, as well as the patency of the fallopian tubes (9).
Nonetheless, the association between these fertility factors and Chlamydia trachomatis (CT) infection has
been minimally explored in the existing research literature. Consequently, the objective of this study is to
investigate the potential relationship between reproductive hormones and MFG-ES8 in infertile patients with
CT infection. We seek to explore the possible associations and understand the role of these hormones in
chlamydia-related infertility.

Methods

This cross-sectional study was conducted at Al-Salama Private Hospital from November 2021 to
February 2023. The study included 90 participants, 60 females who were infertile and 30 females who were
fertile as controls. The study received approval from the Ethical Committee of the College of Medicine,
Al-Iragia University, Baghdad, Irag (Approval No. FM.SA/159). Before they participated in the study, all
participants provided written informed consent.

The participants were categorized into four groups based on their CT infection status. Group A included
33 women who were infertile and tested positive for Chlamydia. Group B included 27 infertile women who
tested negative for Chlamydia. Group C included 15 fertile women who tested positive for Chlamydia, and
Group D included 15 fertile women who tested negative for Chlamydia.

This study included women who did not have diabetes or cardiovascular disease and were not undergoing
hormonal therapy. Both infertile patients and control groups provided fasting venous blood samples
collected under sterile conditions. Serum was extracted from 1-2cc of blood and the CT Ig-G, MFG-ES8, as
well as reproductive hormone levels including AMH, LH, FSH, Prolactin (PRL), and Testosterone (T) were
measured using the ELISA technique. The Cut-off of Chlamydia trachomatis anti-lIgG conjugate is 10 DU.
The positive results are determined if the result is greater than ten percent of cut-off, and negative when a
result value is less than ten percent of cut-off.

Journal of Babol University of Medical Sciences, 2024; 26: e49



The Relationship between Reproductive Hormones, MFG-E8, and Chlamydial .../ Sh. Abd Hasan, et al 3

Data analysis method: The data obtained from the ELISA tests underwent analysis using the SPSS
software version 27 for measuring mean and SD. The t-test and ANOVA were employed to examine the
potential correlation between groups. Pearson Correlation Coefficient were estimated for all groups
Statistical significance was defined as a p-value<0.05, indicating a significant correlation. A p-value<0.001
was considered statistically significant, indicating a robust and highly reliable correlation between the
variables.

Results

The study encompassed 90 participants with a mean age of 29.88+0.49 years, a mean weight of
72.70+3.65 kg, and a mean height of 162.2+1.3cm. No statistically significant variations were observed
in the demographic characteristics of female participants, as shown in Table 1. The infertile group
exhibited higher mean Ig-G (DU) levels of 17.22+6.43 for positive Chlamydial infection and 8.06+0.97 for
negative Chlamydial infection. In contrast, the fertile group had lower mean 1g-G (DU) levels of 15.79+4.31
for positive Chlamydial infection and 7.87+1.07 for negative Chlamydial infection. These findings
demonstrate significant disparities in Chlamydial infection status between the infertile and fertile groups
(p<0.0001).

The mean level of MFG-8 among infertile patients with positive Chlamydia infection were measured at
192.79+52.16 ng/ml, while infertile patients without Chlamydia infection had levels of 90.24+44.16
ng/ml. In comparison, the fertile group exhibited higher mean 1g-G levels, with 215.65+26.07 ng/ml in
Chlamydia-positive cases and 107.83+39.17 ng/ml in Chlamydia-negative individuals. These results
indicate significant differences in Chlamydia infection status between infertile and fertile groups
(p<0.0001), as shown in Table 2.

Tablel. Demographic Characteristics and Chlamydial Infection status of Female Participants:

Demographic Infertile group (n=60) Fertile group (n=30)
characteristics Chlamydial Chlamydial Chlamydial Chlamydial p-value
Positive (n=33) Negative (n=27) Positive (n=15) Negative (n=15)
Age (years) 2946.24 28+6.38 32+7.99 29+6.18 0.250
Weight (kg) 73+12.61 73+11.18 71+10.24 73+13.47 0.917
Height (cm) 162+5.65 161+5.79 162+3.84 161+3.33 0.772
Ig-G (DU) 17.2246.43 8.06+0.97 15.79+4.31 7.87+1.07 0.001

Table 2. Associations between Reproductive Hormones and MFG-ES8 Levels in infertile patients
with Chlamydial Infection (1gG) status

Reproductive Hormones InferFiIe group (n=60) ' Fert'ile group (n=30) _
and MEG-ES Levels Cf_\l_amydlal Chlz_imydlal Cr_ll_amydlal Chlgmydlal p-value
Positive (n=33) Negative (n=27) Positive (h=15) Negative (n=15)

MFG (ng/ml) 192.79+52.16 90.24+44.22 215.65+26.07 107.83+£39.17 0.0001
AMH (ng/ml) 3.39+2.58 3.86+3.76 4.75%10 4.90+0.002 0.194

FSH (ug/ml) 10.16+6.68 9.67+6.83 6.87+1.71 6.10+1.56 0.0533

LH (ug/ml) 6.45+3.89 8.18+9.33 6.78+1.83 5.44+2.02 0.4770
Testosterone (ng/ml) 0.29+0.18 0.31+0.33 0.19+0.16 0.33+0.22 0.431
PRL (ug/ml) 16.50+9.21 16.39+11.22 11.79+4.60 9.46+3.62 0.026
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Moreover, the study found no significant variations in the mean levels of AMH, FSH, LH, and
Testosterone hormones when considering the Chlamydia infection status across all study groups. However,
there was a notable difference in PRL levels among all study groups, with a p-value of 0.026.

Table 3 revealed no statistically significant differences in MFG-ES8 levels (p=0.297) between fertile and
infertile patients. However, significant disparities were observed in FSH (p=0.006) and prolactin (p=0.003)
levels when comparing fertile individuals with those experiencing infertility. Conversely, no significant
variations were detected in serum LH and testosterone levels between the two groups.

Table 3. Associations between Reproductive Hormones and MFG-E8 Levels regarding the Fertility
Status of the Study Groups.
Reproductive Hormones Infertile group (n=60) Fertile group (n=30)

and MFG-E8 Mean+SD Mean+SD p-value
MFG (ng/ml) 147.60+£70.57 163.48+63.68 0.297
FSH (pg/ml) 9.94+6.70 6.50+1.66 0.006
LH (ng/ml) 7.21+6.82 6.13+2 0.393
PRL (ug/ml) 16.46+10.05 10.66+4.26 0.003
Testosterone (ng/ml) 0.29+0.26 0.26+0.21 0.540

Discussion

The findings of the present study reveal that the infertile group exhibited higher mean Ig-G (DU) levels,
regardless of Chlamydial infection status, in comparison to the fertile group. These findings highlight
significant differences in Chlamydial infection status between the infertile and fertile groups, with a
statistically significant result (p<0.0001). Moreover, the present finding is consistent with a previous study,
demonstrating a heightened incidence of CT infection among women experiencing infertility, suggesting
that CT infection could be a potential risk factor for the development of infertility (10). Conversely,
divergent findings from alternative studies suggest a lower prevalence of CT infection among women with
infertility (4, 11, 12). These inconsistencies could be attributed to the variations in study settings, including
study duration, socioeconomic status, sample size, and diagnostic methods employed. Furthermore, our
study findings reveal a noteworthy disparity in MFG-E8 levels between fertile and infertile individuals
based on their Chlamydia infection status. Specifically, within the Chlamydia-positive group, the fertility
group displayed higher mean 1g-G levels compared to the Chlamydia-negative group. These findings
suggest that MFG-E8 may be involved in the pathogenesis of Chlamydia-related infertility. However,
another study revealed that women with CT infection exhibit reduced levels of MFG-E8 compared to those
without CT infection. These results suggest that chlamydial conditions might influence both ovarian reserve
and the overall health of the reproductive tract (13).

MFG-ES8 is involved in various biological processes, including cell signaling and modulation of immune
responses, and tissue repair (14, 15). Chlamydial infection is known to induce inflammation in the
reproductive tract, leading to cellular damage and tissue remodeling (15-18). This significant difference in
MFG-ES8 levels suggests that CT infection may influence the regulation of MFG-E8. Limited research has
explored the potential link between MFG-E8 and reproductive hormones in infertile women with CT
infection.

Furthermore, the study revealed no statistically significant differences in MFG-E8 levels between fertile
and infertile patients. However, significant disparities were observed in FSH and prolactin levels regarding
their fertility status, suggesting a potential association between these hormones and fertility outcomes. This
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finding aligns with previous research, which suggests that elevated PRL levels in infertile women can
contribute to female infertility (19). Another study highlighted the role of sex hormones, FSH, LH, estradiol,
progesterone, and PRL not only in the susceptibility of chlamydia infection but also in the progression of
reproductive tissue complications (20, 21). Conversely, another study reported no notable discrepancy in
prolactin (PRL) levels between females who had infertility with Chlamydia trachomatis (CT) infection and
the control subjects (12, 22). These conflicting results may be attributed to various factors, including
differences in study populations, methodologies, and confounding variables.

In conclusion, the study revealed a significant link between CT infection and infertility, evident from
higher Ig-G levels in the infertile group with positive CT infection. Moreover, the fertile group with
Chlamydia-positive cases exhibited elevated levels of MFG-8, suggesting its potential involvement in
reproductive health. However, no notable differences in MFG-E8 levels were observed between fertile and
infertile patients. These findings contribute to our understanding of the intricate relationship between CT
infection, reproductive hormones, and infertility, emphasizing the need for further research to explore
underlying mechanisms and implications.
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