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ELISA; BMI Polycystic ovary syndrome (PCOS) is an endocrine condition that
comprises two major elements: metabolic irregularities and elevated
male hormone levels. Sex hormone binding-globulin (SHBG) acts as
an essential androgen regulator; however, its expression and meta-
bolic functions are controlled by the hepatocyte nuclear factor-4 al-
pha (HNF-4a). This study has investigated the relationship between
the serum levels of SHBG and those of HNF-4« in overweight women
with PCOS in the Babil Province of Iraq. To this end, we enrolled 45
ARTICLE INFO: women with PCOS (patient group) and a control group consisting
Received: January 02, 2025 of 45 participants. This study was conducted at the Babylon Teach-
Revised: February 13, 2025 ing Hospital for Maternity and Children in Hilla City and at private
Accepted: February 19, 2025 clinics from May to December 2024. A microplate reader was used
Available online: October 10, 2025 in order to determine the serum levels of glycated haemoglobin
(HbA1c), SHBG, total testosterone, insulin, and HNF-4a. The PCOS
group demonstrated significant elevations of serum HbAlc levels
(p<0.05) together with higher serum testosterone (p<0.05), insulin
(p<0.05) and HNF-4a (p<0.05) levels, as compared to those of the
control group. The SHBG levels displayed a significant relationship
with the HNF-4a levels in women with PCOS, thereby indicating that
these markers may serve as metabolic regulators. Further studies are
required in order to shed more light on both the biological processes
* CORRESPONDING and the potential treatment applications of our findings.

AUTHOR:

Zinah Abbass Ali, College of Science
for Women, University of Babylon, 1. Introduction tive disorders that women face
Hillah, Irag; is the polycystic ovary syndrome

e-mail: zenaabbass1980@gmail.com One of the common reproduc- (PCOS). It is a syndrome that oc-

25


https://doi.org/10.60988/p.v37i2S.135

PROCEEDINGS OF THE 2ND INTERNATIONAL BABYLON CONFERENCE
ON CLINICAL AND EXPERIMENTAL PHARMACOLOGICAL RESEARCH

PHARMAKEFTIK]I, 37, 2§, 2025 | 25-28

curs through the convergence of several homoge-
neous conditions, such as metabolic disorders and
reproductive issues, as well as their combination.
Most women with PCOS present with higher an-
drogen levels, which is the case behind irregular
menstrual cycles, multiple small cysts in the ova-
ries, and erratic ovulatory functions. It should be
emphasized that polarity refers to the presence of
cysts; however, for diagnosis purposes, these are
not essential.

A major factor in the pathophysiology of PCOS is
the sex hormone-binding globulin (SHBG); a gly-
coprotein that is mostly produced in the liver. The
SHBG'’s effect on testosterone and oestradiol lev-
els is critical, because it modulates their levels in
circulation. Most of the time, there is a decrease in
the levels of SHBG among PCOS patients, which is
usually related to coexisting insulin resistance. In-
sulin resistance worsens metabolic derangements,
which are associated with type 2 diabetes and
cardiovascular disease?. The hepatocyte nuclear
factor-4a (HNF-4a) is a key transcription factor
that regulates the SHBG expression. Its interaction
with distinct promoter regions also modulates the
production of hepatic SHBG, thereby impacting
glucose and lipid metabolism in the liver. As far as
the polycystic ovaries are concerned, the altered
regulation of HNF-4a may provide a potential ex-
planation for the metabolic disorders in this con-
dition3.

Recently, several proteins and peptides have
gained increasing attention in energy balance re-
search, classifying them as possible biomarkers for
obesity, diabetes, and PCOS. The role of SHBG rela-
tive to HNF-4q, particularly in metabolic dysfunc-
tion, remains under investigation*. This relationship
is important for elucidating the mechanisms under-
lying the pathophysiology of PCOS, and may open up
new forms of treatment for the additional metabolic
problems associated with PCOS.

Our study has aimed at exploring the relationship
between the serum SHBG and HNF-4a levels in pa-
tients with PCOS and obesity living in the Babil Prov-
ince of Iraq.
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2. Methodology

The study involved 90 women aged between 19 and
42 years that enrolled in the study; these women
were subdivided into two groups: 45 with a diag-
nosis of PCOS and a control group consisting of 45
healthy women. In the sample of women with PCOS,
additional structured interviews were conducted in
order to obtain self-reported information on smok-
ing, medical history, family history, and the body
mass index (BMI) of each respondent. This study
was conducted at the Babylon Teaching Hospital for
Maternity and Children in Hilla City and at private
clinics from May to December 2024. Verbal consent
was obtained from all subjects before sample collec-
tion. The specific procedures for the study as well as
the information and the informed consent of the par-
ticipants, were approved by the University of Bab-
ylon Medical College’s ethics committee (document
number: A0012; date: 5/8/2024).

ELISA was used in order to quantify the serum
levels of glycated haemoglobin (HbA1c), SHBG, tes-
tosterone, insulin, and HNF-a, while we employed a
spectrophotometric method for measuring fasting
blood glucose. The data were analysed through the
employment of Student’s ¢-test and linear regression
through the use of the SPSS v. 20 analysis software.

3. Results and Discussion

Women with PCOS exhibited significantly higher se-
rum levels of HbAlc, total testosterone, insulin, and
HNF-4a compared to controls (Table 1). SHBG levels
were found to be significantly lower in patients with
PCOS (Table 1). These findings suggest a strong reverse
correlation between SHBG and HNF-4« levels in PCOS,
potentially contributing to metabolic dysfunction.
PCOS is considered a complicated hormonal im-
balance that, along with metabolic disarray and sex-
ual dysfunction, revolves around the reproductive
system. A clinical appraisal of women diagnosed
with PCOS reveals the presence of insulin resistance,
which is key to the pathophysiology of the disease
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NS, non-significant; SHBG, sex hormone-binding globulin.

Table 1. Hormonal and metabolic profiles of the herein studied patients with polycystic ovary syndrome (PCOS) and
of the control group participants. Abbreviations used: BMI, body mass index; FAI free androgen index; HbA1c, glycated
haemoglobin; HNF-a, hepatocyte nuclear factor-alpha; HOMA-IR, homeostatic model assessment of insulin resistance;

Parameters (mean + SD) PCOS patients (n=45) Control group (n=45) P-value
BMI (kg/m? range) 28.2 +1.3(26.0-29.2) 27.4 +3.5(25.6-28.2) >0.05 (NS)
HbAlc (%) 6.4+1.1 5.0+ 0.4 <0.05
SHBG (nmol/L) 45.1+1.2 52.7+12.6 <0.05
Total testosterone (nmol/L) 0.6 +0.1 0.3+0.1 <0.05

FAI 45+0.9 1.6+2.2 <0.05
Fasting insulin (mIU/L) 14.7 +3.2 42+0.6 <0.05
Fasting glucose (mg/dL) 123.1+29.3 80.7 +16.9 <0.05
HOMA-IR 6.2+2.0 1.4+0.2 <0.05
HNF-a (pg/mL) 650.7 + 60.3 77.7 +10.3 <0.05

and contributes to hyperandrogenism and meta-
bolic derangement®. Supporting this view, we noted
significant relationships between SHBG and HNF-4a
levels in overweight PCOS women. SHBG is a glyco-
protein that is synthesized in the liver and plays a
key role in the availability of sex hormones such as
androgens and oestrogens®.

Women with PCOS generally tend to exhibit low
SHBG levels, which can lead to elevated free an-
drogen levels that may worsen the features of the
syndrome. Our research reflects the work of earlier
authors, who have also pointed out that low SHBG
levels are markers of metabolic distress or insulin
resistance, and are common in this group of women.
Moreover, the relationship between insulin and re-
productive hormones is further complicated by the
presence of the insulin-like growth factor system,
which is known to play a role in regulating repro-
duction. Such a dysfunction can contribute to the de-
rangements in hormonal levels that are seen in PCOS
cases, thereby resulting in clinical issues.

Based on the observations made in this study, the
menstrual cycle controlled by the hypothalamus
provides insight into the neuroendocrine aspects of
PCOS”8. Therefore, dietary issues (such as fructose
consumption) have been shown to have a negative
effect on glucose utilization in insulin-resistant indi-

viduals. Hence, it can be inferred that some lifestyle
changes that focus on diet could have a positive ef-
fect on the management of insulin resistance and,
therefore, the metabolic components of PCOS.

Our results on HNF-4« are particularly interesting
because this transcription factor is essential for the
synthesis of SHBG and participates in the regulation
of a variety of metabolic processes. However, the
heightened levels of HNF-4a in our PCOS patients
may indicate metabolic compensation. In this regard,
it seems that clarifying the significance of HNF-4a
for SHBG regulation could be helpful in developing
therapeutic approaches related to PCOS from both
hormonal and metabolic perspectives.

It has also been emphasized in the literature that
insulin-sensitizing therapies are important for the
treatment of women with PCOS, and some system-
atic reviews have suggested that an enhanced con-
trol of insulin resistance may improve reproductive
performance. This combination may increase the
effectiveness of treatment and the quality of life in
women with PCOS®.

4. Conclusion

This study highlights the complex and interrelated
nature of SHBG, HNF-4a, and insulin resistance in
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women with PCOS. These findings indicate the im-
portance of understanding the bidirectional cou-
pling of the dysregulation of hormonal metabolism
that characterizes this syndrome. In future studies,
special emphasis must be placed on explaining the
mechanisms of action for these relationships, so that
interventions of interest toward the improved clini-
cal management of PCOS in women can be initiated.
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