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Abstract : Background : The physiological regulation of the ovary is a complicated process ; the growth factor,
steroid hormones, gonadotropins, and cytokines all take part. Inflammatory cytokines are found in many compartments of the ovary, such as the follicles. The ovarian tissue produces them in addition to the macrophages.
In this study, we aimed to compare the level of serum and follicular fluid IL-1Beta (IL-1β
β) for different groups of
infertile patients, comparing the ICSI outcome between sub-fertile couples due to different causes. The results of
this study IL-1β
β was significantly higher in the patients with unexplained subfertility (p-value < 0.05), no significant difference was found in the ICSI outcome between patients with different causes of subfertility. The lowest
pregnancy rate was found in patients with unexplained subfertility, but the difference is insignificant. In conclusion, immunity plays a role in unexplained subfertility as patients with unexplained subfertility have a significantly higher serum level IL-1β
β than the other causes of subfertility. However, IL-1β
β does not affect ICSI outcome.
Therefore, the ICSI outcome is not affected by the cause of subfertility. J. Med. Invest. 69 : 180-184, August, 2022
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INTRODUCTION
Subfertility affects almost 15% of couples (1). It is a reproductive abnormality that leads to the inability to conceive a baby
after 12 months of contraception-free regular sexual intercourse
(2). Globally, there is an increasing tendency toward assisted
reproductive technology (ART) treatment (3, 4). ART remains
the best and most effective treatment choice for many indications
like bilateral tubal damage, male factor, severe endometriosis,
and unexplained subfertility (5). The physiological regulation
of the ovary is a complicated process ; the growth factor, steroid
hormones, gonadotropins, and cytokines all take part. Immune
cells in the ovary cause immune-endocrine interaction ; this
modulates the ovarian function through secreting a soluble
regulatory factor, especially the cytokines (6). Inflammatory
cytokines are found in many compartments of the ovary, such
as the follicles. The ovarian tissue produces them in addition
to the macrophages (7). Many suggested that inflammatory
cytokines directly affect the endocrine cells of the ovary ; on the
other side, the production of hormones by the ovary influences
the expression of the inflammatory cytokines (8). One of the most
prominent mediators of inflammation is the interleukin-1 (IL-1)
family, which involves two bioactive ligands : interleukin-1 alpha
(IL-1α) and interleukin-1 Beta (IL-1β) (9). The effect of IL-1β on
reproduction is still controversial, although several studies support its role. During folliculogenesis, IL-1 promotes proliferation
and suppresses differentiation, whereas, during the ovulatory
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process, IL-1 increases the local production of eicosanoids,
steroids, metalloproteases, and vasoactive substances promote
ovulation (10). Type I IL-1 receptors are found in the uterine
endometrium from day 23 of the menstrual cycle, that how they
are associated with implantation (11-13). Following ovulation,
the IL-1β increases the granulosa cells’ luteal function, leading
to the arrest of the proteins and collagenous fibers dissolving in
the ovary (14-16). After embryo transfer in ATR, implantation
occurs in a narrow window. There will be a feto-maternal crosstalk between invading blastocysts and receptive endometrium
for a better outcome. Many identified and unidentified fetal and
maternal cytokines and growth factors participate in this dialogue is required for a communication network between the embryo and the mother. Cytokines related to the maternal and fetal
membrane have an essential role during normal gestation and
successful pregnancy. Among the cytokines are the interleukins.
Endometrial epithelium secrets IL-1β during the luteal phase ; it
contributes to the embryo apposition, adhesion, attachment, and
implantation to the endometrium (17). apart from above, IL-1β
had favorable role in reproductive function, but they are not
clearly understood.
In this study, we aimed to compare the level of serum and
follicular fluid IL-1β for different groups of subfertile patients,
comparing the ICSI outcome between sub-fertile couples due to
different causes and emphasizing the association of serum and
follicular fluid IL-1β with the ICSI outcome, including fertilization rate, cleavage rate, embryo quality, and pregnancy rate.

MATERIAL AND METHODS
An analytic cross-sectional study was conducted at the fertility center in Al-Sader medical city, in Al-Najaf Governorate,
Iraq. The study was done during the period from April 2021 to
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December 2021. One hundred eighty couples participated in the
study and were enrolled in the controlled ovarian hyper-stimulation program with oocytes pick up and ICSI. The participant
had different causes of subfertility (anovulation cause n = 56,
tubal factor n = 16, male factor subfertility n = 88, unexplained
subfertility n = 20). The ethical committee approved the study of
Jabir ibn hayyan medical university, and the whole procedure
was clarified for the patients, and informed consent was taken.
Age, body mass index (BMI), cause, duration and type of subfertility, parity, abortion if present all this information were taken
from the patients. In addition, the female patients’ full hormonal
profile and complete medical, surgical, and gynecological history
were all made.
The sample size was calculated according to the following
equation for cross-sectional study with quantitative variables :
Sample size = (Z1-α / 2) 2 SD2 / d2
Z1-α / 2 = is standard normal variant = 1.96
SD = standard deviation of the variable. The value of SD can
be taken from a previously done study.
d = absolute error or precision as determined by the researcher.
Sample size = (1.96)2 (0.67)2 / (0.1)2 = (3.84* 0.448) / 0.01 = 172
patients.
So the sample size is 172 patients, our study involved 180
patients.
The study included patients with a regular cycle, female age
(18-40) years old, BMI = 18-35 kg/m2 , cycles reached to the oocytes retrieval and transfer of embryos. We excluded the poor
responders and severe male factor. Male partner evaluated by
doing seminal fluid analysis.
After a complete evaluation, the female patients underwent
controlled ovarian hyper-stimulation (COH) programs with a
short agonist protocol. The patients received a GnRH-a a 0.1
mg per day from the second day of the cycle until the ovulation
triggered. Recombinant FSH in a dose determined according to
the patients’ age, BMI, and cause of subfertility. The dose was
starting from 150 IU to 450 IU injected subcutaneously. The
patients were followed up by serial ultrasound examination and
serial measurement of the serum estrogen (E2) level to assess
their response to the treatment. Ovulation triggered by human
chorionic gonadotropin 10000 IU is given to the patients with
good response to COH (> 3 follicles of diameter > 17 mm and
the serum E2 level > 400 pg\ml). Thirty-six hours after the
ovulation trigger, oocytes pick up was achieved. ICSI was done
to the suitable retrieved oocytes. After ICSI, the oocytes would
be examined for fertilization success after 16-18 hr. that is confirmed by the presence of two pronuclei (2PN). On the second-day
post-injection, and under U\S guidance, the best resulting
embryos would be transferred, maximally three embryos. The
patients were given progesterone supplements for luteal phase
support (Duphaston tablet 10 mg daily), and two weeks later
pregnancy test was done.
The number of follicles and oocytes quality and number were
assessed. The ICSI outcome represented by the number of 2PN,
fertilization rate, the total number of embryos, embryo quality,
cleavage rate, no. of transferred embryos, pregnancy rate were

all compared between different causes of subfertility. Results
were analyzed and statically explained.

SAMPLE COLLECTION AND ANALYSIS
Follicular fluid (FF) : The follicular fluid was collected from
the mature ovarian follicles during the oocytes pick up under ultrasound guidance. The sample was centrifuged, and we stored
the supernatant at -20 ºC.
Serum sample : a blood sample was drowned from the patients
on the exact day of oocytes pick up. It is left standing for at least
15 mint, then we centrifuged and stored it at -20 ºC.
ELISA kits (Elabscience Biotechnology Inc.), which are commercially available, were used to quantitatively measure the
levels of IL-1β in the follicular fluid and serum.
The serum and follicular fluid IL-1β were measured and compared between patients with different causes of subfertility.

STATISTICAL ANALYSIS
The data analysis was achieved by the Microsoft Office Excel
2016 and the SPSS 26 programs (Statistical Package for social
sciences). Categorical data were plotted as numbers, and percentages and the numerical data were plotted as mean ±SE
(stander error). One Way ANOVA test was used to interpret
the difference between the numerical variables. The significant
P-value is < 0.05.

RESULTS
Table 1 compares the serum and follicular IL-1β on the day of
oocyte retrieval between the four studied groups. Using the One
Way ANOVA test, the data are expressed in mean ± SE. There
is a statistically significant difference in the serum level of IL-1β
among the different causes of subfertility (P-value < 0.05).
Table 2 compares the embryological data of the four groups
expressed in mean ± Standard error using One Way ANOVA.
Though there is a lower number of follicles, retrieved oocytes,
injected MII, no. of 2PN, and no. of embryos ; however, there
was no statistically significant difference in embryological data
among the different causes of subfertility (P-value > 0.05). Likewise, the pregnancy rate was lower in patients with unexplained
subfertility ; still, the difference is insignificant.
Table 3. We have divided the patients into two age groups ;
those with ≤ 35 years old and those with > 35 years old. compared the serum and follicular IL-1β concentration on the day
of oocytes retrieval between patients according to their age. The
data are expressed in mean ± SE using an independent sample
t-test. There was no significant difference in the serum and follicular IL-1β concentration between the patients ≤ 35 years and
those > 35 years old (P-value > 0.05).

Table 1. Serum and follicular IL-1β in different causes of subfertility
male factor
(n = 88)

unexplained
(n = 20)

Anovulation
(n = 56)

Tubal factor
(n = 16)

P value

Serum IL-1β (pg / ml)

5.20 ± 1.70

26.80 ± 17.80

3.10 ± 0.67

3.20 ± 1.10

0.014

Follicular IL-1β (pg / ml)

2.90 ± 0.82

1.20 ± 0.20

2.10 ± 0.38

1.00 ± 0.00

0.41

Variables
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Table 2. Embryological data in the four groups of subfertility
Variables

Male factor
(n = 88)

unexplained
(n = 20)

anovulation
(n = 56)

tubal factor
(n = 16)

P value

Follicles number

12.77 ± 0.99

12.20 ± 3.02

13.86 ± 1.96

6.25 ± 2.86

0.18

Retrieved oocytes

9.95 ± 1.12

10.40 ± 3.32

11.86 ± 2.15

4.00 ± 1.47

0.21

Injected MII oocytes

8.59 ± 1.07

9.80 ± 3.56

10.7 ± 1.93

3.25 ± 1.31

0.26

2 PN

6.41 ± 0.81

7.40 ± 2.65

6.07 ± 0.9

2.75 ± 1.18

0.3

Fertilization rate

75.99 ± 4.69

63.4 ± 37.44

66.5 ± 6.8

90.00 ± 10.00

0.28

Embryos number

5.82 ± 0.69

7.4 ± 2.65

5.71 ± 0.91

2.75 ± 1.18

0.3

Cleavage rate

94.32 ± 2.22

80.00 ± 20.00

94.07 ± 3.18

100.00 ± 0.00

0.31

Transferred embryos

2.45 ± 0.15

2.40 ± 0.6

2.86 ± 0.09

1.75 ± 0.479

0.07

Grade I embryos

1.32 ± 0.28

0.20 ± 0.200

2.07 ± 0.54

1.00 ± 0.57

0.12

Grade II embryos

3.68 ± 0.57

5.40 ± 3.02

3.00 ± 0.54

1.25 ± 0.25

0.23

Endometrial thickness

9.68 ± 0.43

8.40 ± 0.51

10.08 ± 0.48

8.83 ± 0.946

0.39

40.9%

20%

35.7%

50%

0.79

Pregnancy rate

MII : metaphase two oocytes, 2PN : two pronuclei, GI : grade one, GII : grade two, GIII : grade 3

Table 3. Relation of IL-1β and patient’s age. Data expressed by mean ± SE
IL-1β

≤ 35 years (n = 124)

> 35 years (n = 56)

P value

Serum IL-1β (pg / ml)

12.20 ± 1.90

5.20 ± 1.30

0.2

Follicular IL-1β (pg / ml)

3.60 ± 1.10

1.90 ± 0.30

0.1

DISCUSSION
Our study analyzes the association between the intracytoplasmic sperm injection outcome and the concentration of serum
and follicular IL-1β at the day of oocyte collection to evaluate
the local and systemic role of the pro-inflammatory cytokine in
reproductive physiology. Our study measured the serum and follicular fluid IL-1β at the day of oocyte retrieval and detected the
concentration of IL-1β in all patients (100%). A study detected it
in serum and follicular fluid of all patients (18)
Sequeira et al. measured the serum IL1-β before HCG injection, and they found that the level was higher in women who
achieved pregnancy (19). Another study measured it in serum
and follicular fluid, and its level in the follicular fluid was higher
than in the serum and detected in all patients (20). In contrast, a
study for serum IL-1β on the day of oocytes retrieval detected it
in 8.3% of the overall patients and 11.5% of patients with female
factors subfertility (21). This variation may be due to different
profiles of the studied patients (idiosyncratic variation between
the patients) or the techniques used for cytokines measurement,
which have been excluded in this study by performing all measurements by the same professional scientist. A remarkable
variation in cytokines level is observed in many relevant studies
(18, 22). In our study, there is a statistically significant difference
in the serum level of IL-1β between the different causes of subfertility (P-value < 0.05). In addition, the patients with unexplained
subfertility have shown a statistically significant higher level of
serum IL-1β compared with the patients with other causes of
subfertility. This may be due to an immunological factor affecting the fertility in patients with unexplained subfertility by a
negative effect on the no. of oocytes and no. of 2PN (18, 20). The
research found a lower concentration of serum IL-1β in patients
with tubal factor subfertility compared with other subfertility

causes and undetected in patients with unexplained subfertility
(23). We found no significant difference in the level of follicular
fluid IL-1β among the different causes of subfertility (P-value
> 0.05) ; this may be because we studied the IL-1β in pooled
follicular fluid rather than in the follicular fluid of individual
follicles. The ICSI outcome is compared according to the cause
of subfertility. There is no significant difference in ICSI outcome
in various causes of subfertility. This can be attributed to the
role of ICSI in overcoming all causes of subfertility ; the same
study reported that the ICSI improves the outcome in IVF for
treating the male factor subfertility (24). Many previous studies
show that fertilization and pregnancy outcomes are not affected
mainly by the parameters of male seminal fluid like motility,
morphology, concentration, and DNA fragmentation (25, 26). It is
thought that the ICSI outcome critically depends on the quality
of the oocytes, which is affected by cytokines (27, 28). Therefore,
we have studied the cytokine levels in the follicular fluid and
compared them according to the ICSI outcome.
There is no statistically significant difference between the
groups on comparing the pregnancy rate between the different
causes of subfertility. A lower pregnancy rate is found in patients
with unexplained subfertility. This is concomitant with the
significantly higher serum interleukins IL-1β level in the group
of patients with unexplained subfertility so that it may be a
negative predictor for ICSI outcome, and this was agreed with a
study done by Rihab et al., which showed that there is a negative
correlation between the serum IL-1β and ICSI outcome (6). Our
finding can be explained that ICSI itself leads to no significant
association between the subfertility cause and the clinical outcome as (25) had stated. Some studies found similar observations
in their research (18, 29, 30). Bhattacharya et al. disagreed with
this finding and mentioned that the male factor subfertility was
less likely to have treatment failure (31). On the other hand,
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Hunault et al. stated a lower pregnancy rate in male factor or unexplained subfertility compared to tubal factor subfertility (32).
Cai et al. mentioned that the pregnancy rate varied significantly
with various causes of subfertility (33).
Even though the difference is not statistically significant, the
serum and follicular fluid IL-1β was higher in older, which negatively affects the pregnancy rate. Similar findings are present
in Nikolettos et al. and Mukheef et al. (18, 34). Asimakopoulos et
al. (35) reported a negative association between age and follicular
fluid IL-1β

8.

9.
10.

11.

CONCLUSION
immunity plays a role in unexplained subfertility as patients
with unexplained subfertility have a significantly higher level of
serum IL-1β than the other causes of subfertility. IL-1β has no
effect on ICSI outcome. The ICSI outcome is not affected by the
cause of subfertility.
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