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Abstract

This study was performed on a sample of 25 women who were subjected to intrauterine injection
program. These women patients were suffering from polycystic ovaries and attending the
Fertility Center at Al-Sadr Medical Hospital in Najaf Governorate, for the period between
December 2020 and March 2021. Blood serum was withdrawn before and after the
corresponding treatment to measure the study parameters including testosterone, prolactin,
FSH, LH, cholesterol, triglycerides and interleukin-17 levels. Results showed a significant
reduction in the levels of testosterone, prolactin, LH, cholesterol, triglyceride and interleukin-17
at p < 0.05 after intrauterine injection treatment in comparison with that recorded before
treatment as well as in control group. Although FSH level was lower after the treatment, results

were non-significant at p < 0.05.
1. Introduction

Infertility means the failure to achieve pregnancy
during the first year of the marriage, and it is a widely
spread disease with prevalence rate of around 15-
20% 15-20 % (1).

Two types of infertility are recognized: primary
infertility, when the pregnancy does not happen, and
secondary infertility when the pregnancy occurs at
least once, but it does not occur again (2).
Epidemiological data demonstrated that infertility is
present in 2-10% of recently married husbands in the
first year of their marriage. About 40% of these cases
are related to the wives, and about 40% are related
to the husbands, while 10% of the cases are related
to the couples together, and an unexplained
infertility that accounts for 10 % (3).

Intracytoplasmic Sperm Injection (ICSI) is one of the
most common methods used to treat infertility and it
is done by injecting sperm into the oocyte to get the
fertilized oocyte in vitro. Fertilizing oocyte placed in
the culture medium several days before being
transferred to the uterus of the patient. The first
successful pregnancy by In vitro fertilization (IVF) was
reported by Drs Robert Edwards and Patrick Steptoe
in 1978. In the beginning, In vitro fertilization was
considered primarily for patients with tubal worker
infertility as it was increased the chance of sperm and
oocytes to stay in close and fertilize outside the
human body (4). In addition, the ICSI as well as the
intrauterine insemination (IUl) represent the main
techniques of assisted reproductive technology
(ART) (5).

Polycystic ovary syndrome (PCOS) is one of the
most common female endocrine disorders. PCOS is
a complex, heterogeneous disorder of uncertain an
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etiology, but there is strong evidence that it can to
a large degree be classified as a genetic disease (6).
PCOS produces symptoms in approximately 5% to
10% of women of reproductive age (12-45 years
old) and is thought to be one of the leading causes
of female subfertility (7). And the most frequent
endocrine problem in women of reproductive age,
Women with polycystic ovary syndrome (PCOS)
experience symptoms such as irregular menses,
hirsutism, and acne, and are at heightened risk for
developing obesity, metabolic syndrome, diabetes
mellitus, infertility, and some cancers. Data also
indicate an inverse correlation between PCOS and
healthrelated quality-of-life indicators and self-
image (8). The symptoms and severity of the
syndrome vary greatly among affected women. It is
characterized by oligo-anovulation leading to
menstrual irregularity, androgen excess,
disturbances in glucose metabolism, and polycystic
ovaries (PCO) associated with changing in ovarian
morphology (9). In the normal ovary there are a few
follicles that are developing, and one of these
eventually will develop into a mature follicle that will
ovulate. In PCOS, the follicles that start to develop
cannot do so, and they “stack up” at an immature
phase of development. In essence, the excess of
male hormones almost acts like a barrier preventing
them from progressing. They continue to “stack
up” until the ovaries look like the one seen in the
previous slide. Many biochemical changes were
associated with PCOS. The search for new
parameters that affected by PCOS and vice versa is
still an interesting field of research.

The description of the disorder and parameters
changes will be discussed in the following
paragraphs in details. It is difficult to view PCOS as
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purely developmental or resulting only from
intrauterine exposures or simply an adaptation gone
astray (the cause of PCOS is not fully understood, but
genetics may be a factor. If you have PCOS, your
sisters and daughters have a 50% chance of
developing PCOS (10). PCOS problems are caused
by hormone changes (11) one hormone change
triggers another, which changes another.

Aims of the study

The current study aims to demonstrate the effect of
polycystic ovaries on some hormonal and
biochemical parameters of women undergoing the
intrauterine injection program, as well as the
response of these women to treatment for the
purpose of obtaining good pregnancy rates.

2. Materials and Methods

The present study was performed in the
department of Biology, Faculty of Pharmacy,
University of Kufa, and also and in the Fertility
Center of the Al-Sadr Medical City in Al-Najaf
governorate in Iraq during the period from January
2020 to March 2021. Serum specimens were
collected from women which undergoing Ul that
attended to fertility center women which suffering
from polycystic ovaries.

Average of age for the women which undergoing
Ul was 27.99+0.32 years, and the age range for
patients are between16-33 vyears, the samples
collected from women were tested during two
period, the first period before treatment, the
second period after treatment (The treatment
period varies depending on the severity of the
infection). The level of sex hormones (testosterone
- prolactin — LH — FSH) was measured before and
after treatment, as well as the level of cholesterol
and triglycerides.

Sample Collection and Analysis
Blood Samples

About five ml of morning IV blood samples were
drawn from women who undergo IUl during two
periods, the first period before treatment, while the
second period after treatment. The treatment period
varies depending on the severity of the infection. The
level of sex hormones, testosterone, prolactin, LH
and FSH, IL-17 was measured before and after
treatment, as well as the level of cholesterol and
triglycerides. To complete blood clotting, about Five
ml of blood left in gel tube for 10 minutes at room
temperature, and then centrifuged at 3000 rpm for 5
minutes. Later, the separated serum was transferred
into five tubes which stored at -40 °C.

Analysis

1- Testosterone Hormone Concentration
Testosterone levels were measured before and after
treatment for women undergoing intrauterine
insemination (IUl) with PCOS using enzyme-linked
immunosorbent assay (ELISA) according to the
procedure (See appendix 1).
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2- Prolactin Hormone Concentration

Prolactin Hormone levels were measured before and
after treatment for women undergoing intrauterine
insemination (IUl) with PCOS using enzyme-linked
immunosorbent assay (ELISA) according to the
procedure (See appendix 2) .

3- LH Concentration

LH levels were measured before and after treatment
for women undergoing intrauterine insemination (IUl)
with  PCOS using enzyme-linked immunosorbent
assay (ELISA) according to the procedure (See
appendix 3).

4- FSH Concentration

FSH levels were measured before and after
treatment for women undergoing intrauterine
insemination (IUl) with PCOS using enzyme-linked
immunosorbent assay (ELISA) according to the
procedure (See appendix 4).

5- Cholesterol Concentration

Cholesterol levels were measured before and after

treatment for women undergoing intrauterine
insemination (u with PCOS using
spectrophotometer according to procedure (See

appendix 5).
6- Triglycerides Concentration
Triglycerides levels were measured before and after

treatment for women undergoing intrauterine
insemination (u with PCOS using
spectrophotometer according to procedure (See

appendix 6).

7-Human Interleukin-17

According to the results of measurement of
interleukin-17  concentration for three groups:
implantation failure group, spontaneous miscarriage
group and continuous pregnant group (control
group) and  studies  effect interleukin-10
concentration by using enzyme-linked
immunosorbent assay according to procedure (See
appendix 7).

Statistical Analysis

The Graph Pad prism version 5 was utilized. The t-
test and ANOVA (one-way analysis of variance) were
utilized to compare the groups. The results were
represented as (Mean * Standerd Error). To evaluate
the correlation between tags and parameters,
correlation coefficients were then measured. Both
the descriptive statistics and correlation coefficients
were done using mega stat (Version 10.12) for excel
2010 software (12).

3. Results

Result of testosterone hormone
concentration

The result showed a significant decrease (p < 0.05)
in testosterone hormone concentration in (control
group) and (after treatment group) compared to
(before treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 1).
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Figure (1): Results of testosterone hormone
concentration in (control group) and (after treatment
group) compared to (before treatment group) for
women undergoing the intrauterine injection program

(1U1).
Different letters mean significant differences at (p <
0.05).
N=25.

Result of prolactin hormone concentration

The result showed a significant decrease (p< 0.05) in
prolactin hormone concentration in (control group)
and (after treatment group) compared to (before
treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 2).
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Figure (2): Results of prolactin hormone concentration
in (control group) and (after treatment group)
compared to (before treatment group) for women
undergoing the intrauterine injection program (IUI).

Different letters mean significant differences at (p <
0.05).

N=25.

Result of FSH hormone concentration

The result showed a non-significant decrease in FSH
hormone concentration in (control group) and (after
treatment group) compared to (before treatment
group) for women undergoing the intrauterine
injection program (IUI) (figure 3).
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Figure (3): Results of FSH concentration in (control
group) and (after treatment group) compared to
(before treatment group) for women undergoing the
intrauterine injection program (I1Ul).
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Result of LH hormone concentration

mean  non-significant

The result showed a significant decrease (p < 0.05)
in LH hormone concentration in (control group) and
(after treatment group) compared to (before
treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 4).
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Figure (4): Results of LH concentration in (control
group) and (after treatment group) compared to
(before treatment group) for women undergoing the
intrauterine injection program (IUl).

Different letters mean significant differences at (p<
0.05).

N=25.

Result of triglycerides Concentration

The result showed a significant decrease (p < 0.05)
in triglycerides concentration in (control group) and
(after treatment group) compared to (before
treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 5).

200 h 1

d DD
150
100
-3 0 B
o

Control After treatment Befor treatment

Triglycerides mg/dl

Figure (5): Results of triglycerides Concentration in
(control group) and (after treatment group) compared
to (before treatment group) for women undergoing the
intrauterine injection program (IUl).

Different letters mean significant differences at (p <
0.05).

N=25.

Result of Cholesterol Concentration

The result showed a significant decrease (p< 0.05) in
Cholesterol concentration in (control group) and
(after treatment group) compared to (before
treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 6).
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Figure (6): Results of Cholesterol Concentration in
(control group) and (after treatment group) compared
to (before treatment group) for women undergoing the
intrauterine injection program (lUl).

Different letters mean significant differences at (p<
0.05).

N=25.

Result of Interleukin-17 Concentration

The result showed a significant decrease (p < 0.05)
in Interleukin-17 Concentration in (control group)
and (after treatment group) compared to (before
treatment group) for women undergoing the
intrauterine injection program (IUl) (figure 7).
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Figure (7): Results of Interleukin-17 Concentration in
(control group) and (after treatment group) compared
to (before treatment group) for women undergoing the
intrauterine injection program (IUl).

Different letters mean significant differences at (p <
0.05).
N=25.

4. Discussion

The current study demonstrated an increase in the
level of testosterone in women with polycystic
ovaries significantly at p < 0.05, compared with the
group of women after treatment and the control
group, and perhaps the reason for this is that
testosterone is produced mainly by the adrenal
gland and from the ovary in general. Secondary and
found in all women'’s bodies, but its levels rise in
women with polycystic ovaries and this is due to the
high level of the hormone LH and insulin, so skin cells
and hair follicles are highly susceptible to simple
increases in testosterone levels and this leads to
increased hair growth in unusual places such as the
face, chin, chest and thighs In a condition known as
hirsutism, It may also lead to the appearance of
pimples, as it may have other common symptoms for
PCOS patients, as this study agrees with the findings
(13). Where there was an increase in the level of the
testosterone hormone in women with polycystic
ovaries, and there was also an irregularity in the
menstrual cycle for affected women, which may lead
to infertility.

The current study also found a high level at the
significance level (p < 0.05) in the level of the
hormone prolactin for the samples of a group of
women with polycystic ovaries, compared with the
group of women after treatment and the control
group, and perhaps the reason for this is that
polycystic ovaries in women, including One or two
ovaries lead to a hormonal imbalance in women, and
as it is known that the hormone prolactin is linked to
the sex hormones in women, and any imbalance in
these hormones leads to an imbalance in the level of
the hormone prolactin. This study agrees with the
findings of (14). Where it was found that there is a
close relationship between the problem of polycystic
ovaries and the rise of the hormone prolactin, as the
direct and main reason for the occurrence of high
milk hormone in women is the presence of the
problem of polycystic ovaries in one of the ovaries or
in the ovaries, where the definition of polycystic
ovaries is the appearance of these bags, usually small
in size Its number ranges from (1-10) bags in most
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cases of infection, and it is linked to several diseases
in women, including hormonal imbalance, leading to
an elevated level of the prolactin hormone in women
with polycystic ovaries, and its rise may also be
caused by a genetic factor or due to the use of some
treatments (Such as treatments used in the treatment
of epilepsy) or a defect in the pituitary gland.

The findings of this study further exhibited an
elevation at p < 0.05 in LH level for in women with
polycystic ovaries in comparison with compared to
the group after treatment and the control group, and
perhaps the reason for this is the production of this
hormone from the pituitary gland located at the base
of the brain, which stimulates the ovaries to The
production of eggs as well as the ovaries stimulates
the production of testosterone as well, and most
women with polycystic ovaries have. This study
agrees with the findings of (15), where the high level
of LH hormone was noted for women with polycystic
ovaries compared with normal women.

The current study also showed an insignificant
decrease (p < 0.05) in the level of FSH for the
samples of a group of women with polycystic ovaries
compared with the group after treatment and the
control group. The reason for this may be due to a
significant decrease in the level of the hormone
inhibin B, which is responsible for keeping the level
of FSH low and decreasing. Inhibin B hormone as a
result of a decrease in the number of remaining
follicles inside the ovary, so the body can only
stimulate the pituitary to produce more hormone in
order to mature the remaining follicles. This study
agrees with the findings of (16), where a lower FSH
level was found in women with polycystic ovaries
compared to due to ovarian failure on The
production of estrogen or inhibin B hormone thus
leads to a high level of FSH and LH.

The findings of this study also showed a significant
(p < 0.05) elevation in triglycerides and cholesterol
levels in women with polycystic ovaries in
comparison with that after treatment and in the
control group, and perhaps the reason for this is that
most women with polycystic ovaries suffer from
insulin resistance. Thus, their bodies secrete more
insulin hormone to overcome this, and insulin
resistance also leads to weight gain and fat, which
increases the symptoms of polycystic ovaries,
because excess fat leads to the body secreting more
insulin. This study agrees with the findings (11)
Where it was proven that the increase in the
proportion of insulin in the body due to insulin
resistance leads to an increase in body fat, which also
leads to weight gain. It was also found that high
insulin levels lead to the appearance of dark spots on
the skin behind the neck, under the armpits, between
the thighs, and increased insulin leads to increase the
secretion of certain hormones such as testosterone.
PCOS may affect fertility in women in several ways,
of these ways, ovulation problems which are usually
the main cause of infertility in women with PCOS.
Ovulation could not occur due to the excess in
testosterone production or due to failure of
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maturation of ovarian follicles. Even when ovulation
does present, an imbalance in levels of hormones
might inhibit the proper development of
endometrium to allow the implantation of a mature
ova.

Additionally, the findings of this research
demonstrated a significant (p < 0.05) increment in
the concentration of IL-17 in women with PCOS in
comparison with that after treatment and the control
group. Th reason is that PCOS women may suffer
from infections, which may elevate the levels of
leukocytes. Interleukin-17 is one of the cytokines that
stimulate the occurrence of inflammation and is
responsible for the initiation of the inflammatory
process. The elevation in interleukin-10 level in
women with polycystic ovaries indicates the role of
interleukins which function to communicate between
immune cells, and other cells who play a role in
defense system of the body. Finally, many studies
have demonstrated a significant correlation between
the WBCs and interleukin levels in the body (17).
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Appendix 1

Measurement of testosterone hormone concentration according to Procedure

1. Twenty-Five microliters of the appropriate serum reference, control or specimen Pipetted into the assigned
well.

2. Fifty microliters of the working Cortisol Enzyme Reagent was added to all wells.

3. The micro plate was swirled gently for 30 seconds to mix.

4. Fifty microliters of Cortisol Biotin Reagent was added to all wells.

5. The micro plate was swirled gently for 30 seconds to mix and then covered and incubated for 60 minutes at
room temperature.

6. The contents of the micro plate were discarded by decantation and the plate dry was blotted with absorbent
paper.

7. The contents of the micro plate were discarded by decantation. Then, 350ul of wash buffer was added and
decanted (tap and blot). Two additional times were repeated for a total of three washes.

8. One hundred microliters of working substrate solution (A+B) were added to all wells.

9. The wells were incubated at room temperature for 15 minutes.

10. Fifty microliters of stop solution were added to each well and gently mixed for 20 seconds).

11. The absorbance was read in each well at 450nm by ELISA reader.

Appendix 2

Measurement of prolactin hormone concentration according to Procedure

Before proceeding with the assay, all reagents were brought, serum references and controls to room
temperature (27°C).

1. Fifty microliters of the appropriate serum reference, control or specimen were pipette into the assigned well.
2. One hundred microliters of prl-enzyme reagent were added to all wells.

3. The micro plate was swirled gently for 30 seconds and incubated for 60 minutes at room temperature.

4. The contents of the micro plate were discarded by decantation and the plate was dried and blotted with
absorbent paper.

5. Three hundred and fifty microliters of diluted wash buffer were added and then decanted (tap and blot).
This step was repeated for three

Washes.

6. One hundred microliters of working substrate solution (A+B) were added to all wells, The wells were
incubated at room temperature for 15 minutes, fifty microliters of stop solution were added to each well and
gently mixed for 15 -20 seconds). The absorbance was read in each well at450nm by ELISA reader.

Appendix 3

Measurement of LH hormone concentration according to Procedure

Before proceeding with the assay, all reagents were brought, serum references and controls to room
temperature (27°C).

1. Fifty microliters of the appropriate serum reference, control or specimen were pipette into the assigned well.
2. One hundred microliters of LH-enzyme reagent were added to all wells.

3. The micro plate was swirled gently for 30 seconds and incubated for 60 minutes at room temperature.

4. The contents of the micro plate were discarded by decantation and the plate was dried and blotted with
absorbent paper.

5. Three hundred and fifty microliters of diluted wash buffer were added and then decanted (tap and blot).
This step was repeated for three

Washes.

6. One hundred microliters of working substrate solution (A+B) were added to all wells, The wells were
incubated at room temperature for 15 minutes, fifty microliters of stop solution were added to each well and
gently mixed for 15 -20 seconds). The absorbance was read in each well at450nm by ELISA reader.

Appendix 4

Measurement of FSH concentration according to Procedure

Before proceeding with the assay, all reagents were brought, serum references and controls to room
temperature (27°C).

1. Fifty microliters of the appropriate serum reference, control or specimen were pipette into the assigned well.
2. One hundred microliters of FSH-enzyme reagent were added to all wells.

3. The micro plate was swirled gently for 30 seconds and incubated for 60 minutes at room temperature.

4. The contents of the micro plate were discarded by decantation and the plate was dried and blotted with
absorbent paper.
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5. Three hundred and fifty microliters of diluted wash buffer were added and then decanted (tap and blot).
This step was repeated for three washes.

6. One hundred microliters of working substrate solution (A+B) were added to all wells, The wells were
incubated at room temperature for 15 minutes, fifty microliters of stop solution were added to each well and
gently mixed for 15 -20 seconds). The absorbance was read in each well at450nm by ELISA reader.

Appendix 5

Measurement of cholesterol concentration according to Procedure

1 -Take 2 ml of reagent solution.

2- Put each 1 mlinto a test tube.

3- We put in the first test tube 10 microns of a standard concentration of known (200 milligrams per deciliter).
4- We put in the second test tube 10 microns of the patient’s serum.

5- Incubate for 5 minutes at 37°C.

6- Double absorbance for each tube with a 500 nm in spectrometer.

7- Apply the equation: serum absorbance/standard absorbance x standard concentration.

Appendix 6

Measurement of triglycerides concentration according to Procedure

1 -Take 2 ml of reagent solution.

2- Put each 1 mlinto a test tube.

3- We put in the first test tube 10 microns of a standard concentration of known (200 milligrams per deciliter).
4- We put in the second test tube 10 microns of the patient’s serum.

5- Incubate for 5 minutes at 37°C.

6- Double absorbance for each tube with a 500 nm in spectrometer.

7- Apply the equation: serum absorbance/standard absorbance x standard concentration.

Appendix 7

The assay procedure for measurement of Human Interleukin 17:

all reagents are allowed to come to room temperature prior to their use. Centrifuge the sample again after
thawing before the assay. All the reagents that mixed thoroughly by gently swirling before pipetting.

Prepare all reagents, working standards, and samples as directed in the previous sections

Refer to the Assay Layout Sheet to determine the number of wells to be used and put any remaining wells
back into the pouch and store unused wells at 4°C.

Add 100pl of standard and sample per well. Cover with the adhesive strip provided. Incubate for 2 hours at
37°C. A plate layout is provided to record standards and samples assayed.

Remove the liquid of each well, don't wash.

Add 100p! of Biotin-antibody (1X) to each well. Cover with a new adhesive strip. Incubate for 1 hour at 37°C.
(Biotin-antibody (1X) may appear cloudy. Warm up to room temperature and mix gently until solution appears
uniform.

Aspirate each well and wash, repeating the process two times for a total of three washes. Wash by filling each
well with Wash Buffer (200pl) using a squirt bottle, multi-channel pipette, manifold dispenser, or auto washer,
and let it stand for 2 minutes, complete removal of liquid at each step is essential to good performance. After
the last wash, remove any remaining wash Buffer by aspirating or decanting. Invert the plate and blot it against
clean paper towels.

Add 100ul of HRP-avidin (1X) to each well. Cover the microtiter plate with a new adhesive strip. Incubate for 1
hour at 37°C.

Repeat the aspiration/wash process five times as in step 6.

Add 90pl of TMB Substrate to each well. Incubate for 15-30 minutes at 37°C. Protect from light.

10-Add 50pl of Stop Solution to each well, gently tap the plate to ensure thorough mixing.

11-Determine the optical density of each well within 5 minutes, using a microplate reader set to 450 nm. If
wavelength correction is available, set to 540 nm or 570 nm. Subtract readings at 540 nm or 570 nm from the
readings at 450 nm. This subtraction will correct for optical imperfections in the plate. Readings made directly
at 450 nm without correction may be higher and less accurate.
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