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Abstract

Infertility is one of the most important disorders in gynecology, the immune system can play a role in
causing infertility in some couples. Various subsets of T cells secrete different cytokines, such as
interferon (IFN)- y which boost cell-mediated immunity. This study was aimed to assess serum level of
IFNy and IL-10, in women with infertility resulting from ovarian dysfunction and in normal matched
control group. Blood samples were obtained from 75 infertile women and from 75 fertile as a control
group. The serum level of IL-10 was decrease while IFN- y evaluated using ELISA test. These finding
showed that Pro& anti-inflammatory cytokines might be playing a role as a biomarker for female
infertility. Additionally, it might be considered as a guide for treatment response.
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1. Introduction

Infertility is one of the most important disorder in
gynecology which explained as the inability to achieve
pregnancy after one year of unprotected intercourse [1].
The World Health Organization (WHO) has identified
infertility as a global public health problem [2, 3]. Infertility
is classified as primary, which means that the woman has
never conceived and Secondary infertility may occur at any
time in a woman'’s life after the first pregnancy [4].

The endocrine system and the immune system can play a
role in causing infertility in some couples. Some couples
remain unexplained infertile since the reasons for their
infertility are not known [5].

Some evidence has been found to indicate that the
immune system is involved in unexplained infertility [6]. It
has been reported that both humoral and cell-mediated
immunity as potential mechanisms for implantation
failure as well as for regulating maternal immunity for
successful implantation and pregnancy [7].

Studies have been carried out on homeostasis between
type 1 (Thl) and type 2 (Th2) helper T cells, as well as
Th1/Th2 polarization in implantation, for many years [8].
Recent studies have found that fine-tuned balance and
coordination among different subsets of Thl and Th2
helps to support implantation efficacy. Various subsets of
T cells secrete different cytokines, each of which plays a
unique role in a complex regulatory pathway.

Thl cells release inflammatory cytokines, such as
interferon (IFN)- y and IFN- a, which boost cell-mediated
immunity. Th2 cells, in contrast, are involved in humoral
immunity [7]. This study was aimed to assess serum level
of IFNy and IL-10, in women with infertility resulting from
ovarian dysfunction and in normal matched control
group. This study also assessed some of infertility risk
factors including age, residence, body mass index and
duration characteristics depend on type of infertility.

2. Materials and Methods

Parameters

One hundred and fifty women who visited the Basra
maternity hospital / infertility and IVF center between
October 2020 and February 2021, aged 16 - 43. Seventy-
five of them are infertile with ovarian dysfunction, while
the other 75 are fertile, who had delivered a healthy baby
within the last two years, taken as comparison group. The
study excluded women with other types of infertility, such
as tubal blockage and male infertility; endocrine problems
(thyroid disorder, adrenal disorder, diabetes mellitus,
pituitary disorder). Three ml of venous blood was
collected in vacuum tubes (gel/clot activator) and left for
one hour at room temperature for clot formation. The
serum was aspirated and dispensed into sterile tubes
after centrifugation for ten minutes at 2000rpm, and
stored at deep freeze. Multiple freezing and thawing in
serological study by ELISA was avoided. IL10 and IFNy
concentrations in serum were assessed by Sandwich
Enzyme-Linked Immunosorbent Assay kits. (IL-10 and
IFNy ELISA Kit supplied by My BioSource.Inc. USA). The
results were measured using an ELISA reader at 450nm.

Statistical Analysis

Statistical Package for Social Science (SPSS) was used to
analyze the data. The results were expressed as numbers,
percentages, and mean * S.D. (standard deviation).
ANOVA was used to evaluate differences between groups
using p < 0.05 lowest limit of significance.

3. Results

Demographic of the studied groups, listed according to
age, residence and education levels are presented in
Table 1. The mean age in infertile group was 30.16 + 8.6
years while in the controls was 30.0+ 7.5 years. (P. value
> 0.05 not significant). Whereas, highly significant
differences between infertile women in related to
residence and education (69.3%) of them from urban
area, (29.3%) low education levels.

Study Groups Total
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Infertilty Control
N % N % N %

<20 12 16 14 18.7 26 17.3
20-29 26 34.7 30 40 56 37.3
Age (years) 30-39 23 30.7 20 26.6 43 28.7
240 14 18.6 11 14.7 25 16.7
Total 75 100.0 75 100.0 150 100.0

Mean age = SD* (year) 30.16+ 8.657 30.00 +7.519
e Urban 52 69.3 33 44 85 56.7
Rural 23 30.7 42 56 65 43.3

Mean residence + SD*

Education Pre-school/Primary Education 22 29.3 5 6.7 58 38.7
Secondary/Higher Education 53 70.7 70 93.3 92 61.3

Sixty one of cases with Primary infertility and (14) with
Secondary infertility the most time period of infertility
within (1-5) years in both cases primary and secondary
infertile women. Whereas, the number of cases in this

period with primary infertility 30 (49.2% ) and the cases
with secondary infertility 8 (57.2 %) , with a statistically
non-significant differences (p >0.5) that demonstrated in
Table (2).

Categorical duration of infertility (Years)
Type of infertility (1-5) (6-10) (11-15) (16-20)
N % N % N % N %
Primary infertility 30 49.2 20 33 6 9.8 5 8
Secondary infertility 8 57.2 3 21.4 2 14.3 1 7.1
Total 38 50.6% 23 30.7% 8 10.7% 6 8%
The highest concentration of serum IFN-y was found in (ng;i%t;alt)lc:; shvc\;\e;\:’r? infﬁ:k;c; (3|)n the  control group
(G1 group) (2.34%1.22) and the lowest mean of T
Type ovulation disorder N MeanzStd. Deviation P-value
infertile erou G1 3 2.34+1.22
ertiie group G2 64 1.65¢1.12 P >0.05 (N.S)
G3 8 2.33+1.31
infertile group 75 1.75+1.37 P 0,00 (H.5)
Control group 75 0.650.41 o '

Type ovulation disorder N MeaniS.D *P-value
infertile erou G1 3 1.83+ 1.55
group G2 64 050t 024 P <0.00 (H.S)
G3 8 0.45 +0.05
infertile group 75 0.43+0.109
P <0.00 (H.S)
Control group 75 1.58+ 1.56

The highest concentration of serum IL-10 was found in(
G1 group) (1.83%#1.55) and the lowest mean of
concentration were found in the (G3group) (0.45+0.05) as
shown in Table (4).

4. Discussion

Infertility is a second most common reason for women of
childbearing age to visit their general practitioner; that
affect around 3.5 million people [9]. The ages of all
women involved in this study were below 43years. The

current results showed high percentage of infertility at
women with the age groups 20-29 years which constitute
about 34.7%. The results of our study are incompatible
with some review that recognized infertility is positively
correlated with advanced maternal age, which consider
the women’s age at marriage are factors that affect
infertility [3].

Regarding the residency, the results appeared that the
higher percentage of infertile women was living in the
urban areas which are statistically significant and higher
percentage among them with high education levels when
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compared with women with low education levels These
results were agreed with a previous study which
suggested that the increased in infertility is often
associated with increasing Women'’s level of education
which consider one of the factors affecting female
infertility. Colleran et al. [10] reported that postponed
marriage and delay in pregnancy may increase the risk of
infertility in educated women.

The current study showed that the high percent 50.6% of
infertility within duration (1-5) years, also this study
clarified that primary infertility (81.3%) was higher than
secondary infertility (18.7%) which similar to others
studies were done among 250 infertile couples studied in
Duhok, Iraq, 77.2% had primary infertility and 22.8% had
secondary infertility [11]. In Turkey, 73.1% of women had
primary infertility [12].

Cytokines are broadly categorized into pro-inflammatory
and anti-inflammatory cytokines produced by Thl and
Th2 cells respectively [13]. This study showed a significant
increase in the level of the pro-inflammatory cytokines
serum IFN-y had a value of (1.75+1.37) in the infertile
women when comparing with the fertile group which
have a value of (0.65+0.41).This finding is in agreement
with the study by Raghupathy et al. [14] which also
showed that raised IFN-y levels are incompatible with
successful pregnancy. Also a study by Wegmann et al. [15]
reported that raised IFN-y at implantation site is
incompatible with a successful gestation.

For the anti-inflammatory cytokines (serum IL-10) this
study showed significant decrease in their levels in the
infertile women when compared with the fertile women.
This supports a previous report that TH2 cytokines
supports normal pregnancy by Dalton et al. [16]. The
present study however differs from another study by
Mahdi, which showed a rise in IL-10 in infertile women
when compared with the fertile women [17]. It has been
suggested that this increase may be caused by pregnancy-
specific glycoproteins (PSG), which regulate maternal
immunity.
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