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Abstract:

Polycystic ovary syndrome (PCOS) is receiving increasing attention, due to its association with
many health troubles such as infertility and diabetes. The purpose of our study is to estimate the
serum level of some indicators in women patients with PCOS. This study was conducted
prospectively on 70 participating women who attended Al-Batool Teaching Hospital in Baguba
(Irag), with ages between (18-35) years, from February 2020 to November 2022. All the
participating women were separative into two groups: (Control) group included 30 healthy
women,and (PCOS) group included 40 women suffer from polycystic ovary syndrome. Ultrasound
and analyzes of the sex hormones of the participants were used to confirm the detection of PCOS.
Serological biomarkers were measured for both groups, including histidine, ferritin, follicle-
stimulating hormone (FSH), luteinizing hormone (LH), prolactin, and estrogen (E2). Results
proven a notable reduction in the serum levels of hepcidin and FSH in PCOS group compared to
healthy control group. In contrast, a considerable increases in levels of LH, prolactin, ferritin, and
estrogen E2 hormone were observed in patients with PCOS. It was founded that these biochemical

indicators may be a reliable diagnostic measure for polycystic ovary syndrome cases.
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Introduction:

In general, polycystic ovary syndrome (PCOS) can be
summarized as a common endocrine disruption in
women of childbearing age, and it is a condition
characterized by menstrual irregularities with
hyperandrogenism. In the last century PCOS was
called stein-leventhal syndrome, which is often
associated with insulin resistance, hyperlipidemia,
and obesity, so it is also considered a metabolic
syndrome 2. One of the main clinical
manifestations is ovarian dysfunction as well as the
accumulation of small cysts that usually range (6-10)
or more, with a diameter of approximately (4-7) mm
surrounded by enlarged inner layers of follicles B, In
addition to polycystic ovaries, infertility and

obesity, this disorder is characterized by excessive
hairiness, which is called hirsutism [“. In this
disorder, the outer layer of the ovary holds together,
preventing the mature egg from emerging the ovarian
layer, and without the release of this egg, the
pregnancy process does not occur Bl In addition,
there will be an enlargement in the size of the ovary,
which may reach three times its size, as well as an
increase in the concentration of ovarian tissue in the
middle of the ovary around the cysts. The severeness
of this case varies among patients, in some of them
the symptoms are almost inconspicuous, and in
others are severe and tangible with clearly affect
fertility 7. Many symptoms are associated with
PCOS with varying severity in women, as these
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symptoms are affected by the irregularity of the
hormones controlling the menstrual cycle. It should
be noted that most of the affected women suffer from
infrequent menstruation associated with anovulation
and hyperandrogenism 1. Androgen base (testicular
fat) is a male hormone that is produced in all women
by the ovaries and converted into the main female
hormone known as estrogen ©1.In women with PCOS,
testosterone production increases more than normal,
as does the hormone insulin, which also plays a
remarkable role in this. Insulin resistance appears in
many patients with this disease, as body tissues resist
the effect of insulin and as a result the body is forced
to produce more insulin, which in turn affects the
ovaries and leads to a hormonal event and increased
androgen production, leading to damage to immature
follicles 1%, On the other hand, abnormal androgen
ratio can cause weight gain, acne, excess hair, and
irregular ovulation problems ™. In addition, it was
found that ovarian syndrome affects the hormone
hepcidin, one of the peptide hormones, which is
mainly secreted by the liver to regulate iron balance
within the body 2. Several studies indicated a
relationship between insulin resistance and iron
levels in the body, as increased insulin excesses iron
storage in the body and raises ferritin levels because
the insulin stimulates the intestines to absorb iron,
and this indicates an indirect relationship between
hepcidin levels and polycystic ovary syndrome 41,
Due to the possible interrelation of insulin resistance
and iron levels with PCOS, our study was performed
to estimate the serelogical levels of some biochemical
indicators in women with PCOS in Baquba, Irag.

Patients and Methods:

In this prospective study, approximately 70 women
were enrolled, who admitted to Albatool teaching
hospital in Baquba province (Irag) , from February
2020 to November 2022. Of the total of participants
in the current study, 40 of them were diagnosed with
polycystic ovary syndrome (PCOS), while 30 of them
were healthy. All of them wunderwent a
comprehensive clinical examination with ultrasound
to find cases of polycystic ovary syndrome by a
skilled physician, along with analyzes of sex
hormones. All participants were divided into two
groups, (Control) for normal ones , and (PCOS) for
women suffering from polycystic ovary syndrome
,then a comparison was made of some hormones and

serum indicators between them. The inclusion criteria
included women between the ages of (18-30) year old
with informed confirmed consent to participate. In
contrast, women under the age of 18 who did not
consent to participate in the study were excluded.
This research was completed after obtaining the
acceptance of the ethics council of the local health
directorate, and in accordance with the Declaration of
Helsinki ethics code for studies involving humans.
Blood samples were collected and sera were obtained
for all participants from the two study groups. Serum
levels of hepcidin, E2, luteinizing hormone (LH),
follicle-stimulating hormone (FSH), and prolactin
hormones were estimated using an immunosorbent
assay (ELISA) test method using a measurement Kit
for each hormone and an ELISA system, according to
the commercial manufacturer. The mini VIDAS
device was used to measure ferritin concentration,
which it works within the technology of enzyme
linked fluorescence assay (ELFA). The SPSS system
was used to analyze the obtained results, as the
arithmetic mean and standard deviation SD were used
for the data, in addition to using the T-test to compare
the biochemical variables between both groups of the
study at the probability standard P less than 5 percent.

Results:

According to results there was a considerable
decrease in serum level of hepcidin of PCOS group
(818.64+104.52 pg/ml), compared to healthy women
(1282.84+408.42 pg/ml), as shown in Figure (1).
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Figure 1: Serum level of hepcidin in both studied
groups.
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Figure (2) shows the ferritin level, which was (40.99
+ 18.71 ng/ml) in the PCOS patients, while it was in
the control women (17.69 * 8.065 ng / ml). This
indicates a clear elevate in serological level of PCOS
compared to control subjects.
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Figure 2: Serum level of ferritin in both studied
groups.

As for Figure (3), it shows a lowering in serum level
of FSH in PCOS subject (263.85+ 104.97 ng/ml)
compared to control group (933.36 £ 108.35 ng/ml).
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Figure 3: Serum level of FSH in both studied
groups.

The results also showed that serum level of LH was
(68.66 £ 24.06 ng/ml) in women with PCOS, while
it was (14.68 £ 9.06 ng / ml ) in the control group.
This means a clear increase in the level of LH in
patients with PCOS versus to control participitants,
as shown in Figure (4).
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Figure 4: Serum level of LH in both studied
groups.

Figure (5) shows an observous raise in the level of
the prolactin hormone in patients with PCOS (683.26
+ 236.06 ng / ml) compared to healthy women
(208.69 + 67.06 ng / ml).
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Figure 5: Serum level of prolactin in both studied
groups.
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Figure (6) shows a notable increase in the estrogen
(E2) level in the PCOS group (186.66 + 48.065
pg/ml), respected to control women (132.66 + 8.06

pg/ml) .
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Figure 6: Serum level of estrogen (E2) in both
studied groups.

Discussion:

This study found a clear decline in serelogical level
of hepcidin in PCOS patients, and the reason may be
due to increased levels of iron. Hepcidin is affected
as a result of the accumulation of iron in the body and
its increased absorption by the intestines, and this
disorder causes an increase in androgen, which is also
responsible for disturbing hepcidin level [ %31, This
came in agreement with the results of previous
studies carried out by Al-Obeidi and his group, as
well as Sam and colleagues!*®*71. It should be noted
that hepcidin could be a protein involved in the
development of metabolic disorders, as it is increased
in cases of inflammation and decreased in
hyperandrogenism as well as in cases of insulin
resistance 8. The results also showed that the value
of ferritin level can be adopted as an indicator that
helps in diagnosing the case of PCOS
development.This is in same line with the results of
previous studies by Tiongco et al “ and Ko et al 2%,
where they confirmed the significant increase in
serelogicl level of ferritin in diagnosed polycystic
syndrome patients. The main role of ferritin is to
sequester iron, and ferroxidase converts Fe 1l to Fe
I, and iron in cellular systems is locked inside the
cells and its concentration decreases within the
cytoplasm, and it is considered a basic element for the
survival of the organism . Luteinizing hormone
plays an important role in the reproductive process
for both females and males. In males, it stimulates the
process of spermatogenesis, as it excavates Lan cells
located in the environmental cells of the testis

S-7

responsible for the secretion of the male hormone,
while in females it stimulates ovulation in the ovary
after follicle ovulation 21, Measurement of the this
hormone level is necessary to detect the ovulation
process, as it rises in women in menopause or due to
the menstrual cycle caused by primary failure of the
ovaries as well as polycystic ovary syndrome. On the
other hand, it decreases in cases of estrogen therapy,
ovarian or adrenal tumors, or due to pituitary failure
(23 In addition, the cause of elevated LH in PCOS
patients may be due to hyper sensibility of the
pituitary gland to luteinizing hormone inducing
gonadotropin-releasing hormone (LHRH), and this
causes an excess in the concentricity of GnRH or to
abnormality changes in the year of its excretion
241 As for the noticeable increase in the level of the
prolactin hormone, it may be due to menstrual
disorders that lead to infertility in women through the
effect of the prolactin hormone on the FSH hormone
and thus its effect on the formation of the egg in the
early stages of its appearance, causing a defect in the
ovulation process %, Our results were in agreement
with previous similar studies 24261, The cause of the
high serum level of prolactin hormone may be due to
the use of medical drugs, and the concentration of this
hormone is increased above the normal level in PCOS
patients in order to increase the secretion of
lactotrophs responsible for the production of the
hormone from the anterior lobe of the pituitary
gland,which leads to an increase in its secretion, and
its increase is associated with the permanent secretion
of milk in women, which is observed in some women
with PCOS 271, Also, our results in the study are in
the same line with other previous studies 2% which
found a notable augmentation in estrogen E2
hormone level in PCOS compared with control
group. Estrogen is very important for ovarian
activity, and it is one of the steroid hormones
produced by the cells lining the ovaries as a result of
the response to FSH. When this hormone is not
secreted, it causes the egg not to form, hence not
getting pregnant [(1.321,

Conclusions:

This study concluded that there was a considerable
elevate in both levels of LH, prolactin, estrogen E2,
and ferritin in serum of women suffered from
polycystic ovary syndrome. Otherwise, there was a
clear reduction in the serological levels of hepcidin as
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well as FSH in women with PCOS. Thus, these
biochemical indicators may be reliable diagnostic
measurement for cases of polycystic ovary syndrome.
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