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Abstract

Objective: The aim of the study is to compare Glucagon-Like Peptide-1 levels in polycystic ovarian syndrome patients having
diabetes mellitus (DM) and healthy women.Polycystic ovarian syndrome (PCOS) is one of the routine endocrinological
disorders of reproductive-aged women and it is associated with many problems and complications later in life. A relatively
novel peptide hormone which is included in incretins (Gut-derived hormones) is Glucagon-like peptide-1(GLP-1). This gut
cells-derived peptide hormone originates from L cells which are endocrine cells in the intestine. The receptors of GLP-1
hormones are found in multiple places. Mostly it is found in islet pancreatic beta-cells, in the brain, in the cardiovascular system,
and the lungs. The main function of GLP-1 is the reduction of glucose blood levels during hyper-glycemia through the
mechanism of increased secretion of hormone insulin and reduced glucagon hormone secretion. GLP-1 promotes satiation and
slows up stomach emptying, and hence reduces post-meal glucose blood levels. Moreover, GLP-1 is required to significantly
stimulate GnRH (Gonadotropin Hormone releasing hormone) secretion because of the presence of GLP-1 brain receptors
located on the GnRH neurons which cause more LH (Luteinizing hormone) secretion.

Methods: A total of 104 subjects participated in the study. Out of them, 52 had PCOS with DM (Group 2), and 52 were age
and weight-matched healthy subjects (Group 1) with no signs of hormonal abnormalities.

Results: Mean + SD of GLP-1 levels in healthy women was 0.414 0.04 ng/dl as compared to 0.18+ 0.03 ng/dl levels in PCOS
with DM (p= <0.05). Mean Fasting blood sugar levels in healthy women were 99.92 + 4.46 mg/dl as compared to 150.19 +
30.20 mg/dl in PCOS with DM (p= <0.05).

Conclusion: The study shows low GLP-1 levels are seen in PCOS with DM as compared to healthy women.
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1. Introduction hyperandrogenism. Lifestyle modifications are the
first-choice management of PCOS. The treatment
strategy for uneven menstruation and excessive hair
growth (hirsutism) is mainly decided as per patient
need and clinical outcome. Along with managing the
signs and symptoms of PCOS, it is necessary to first
screen and then treat the co-morbid issues widely seen
with PCOS, such as type-2 diabetes mellitus, anxiety,
obesity, hyperlipidemia, non-alcoholic fatty liver
disecase, syndrome of obstructive sleep apnea,
depression, sterility, and deficient vitamin D.?
Reproduction and Metabolism are basic and
interdependent  points of mammalian body
physiology. Apposite metabolic homeostasis is
pertinent for women's reproductive health. It is said
that energy deficiency and a hyper-caloric
environment that results in obesity are linked with
reduced fertility chances. However, the intricacy of
the phenomenon linking reproduction and metabolism
is yet to be fully understood.> * Several hormonal
metabolic signalling pathways affect women's

Polycystic ovarian syndrome ‘PCOS’ 1is an
internationally recognized endocrinological and
metabolic problem among conceptive age women.
This disorder is recognized by three main
characteristics: ~ asymmetrical ~and  irregular
menstruation  cycle,  hyperandrogenism, and
polycystic ovarian anatomy. The worldwide
distribution and prevalence of polycystic ovarian
syndrome is said to be around 5%-20%. Despite
recent advancements in diagnosis criteria and medical
technology, PCOS has not been fully evaluated in
terms of medical management. The features of PCOS
affect a woman'’s life extensively beginning from the
conceptive phase and even spanning in years after
menopause. !

Polycystic ovarian syndrome (PCOS) is a
complicated, familial, and poly-genetic disorder. The
Rotterdam consensus criteria are routinely utilized to
correctly diagnose PCOS. This criterion includes the
presence of two out of three features that is oligo-
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reproduction system. All these hormones affect
women's reproductive system in varying capacities
depending upon age sex and pubertal stage of growth.
The gut hormone Glucagon-like peptide-1 deserves to
be noticed because of substantial biochemical
evidential support for the role and activity of GLP-1
in women's reproduction. Furthermore, GLP-1
receptor agonists (GLP-1 RA’s) being capable of
reducing glucose and weight are said to play a
significant role in the management of type 2 DM and
obesity.>¢

GLP-1 was recognized as a sequence of genes
encoding the pre-proglucagon (Gcg) gene. It mediates
its action through a GPCR (G-protein-coupled
receptor, GLP-1R) that is found in many tissues, with
the highest display seen in the lungs, pancreas and
relatively less found in the Gastric cells, intestinal
cells, kidneys, brain, and heart. Some recent research
showed a sizeable number of GLP-1 receptors in
women's reproductive system.”®

GLP-1 is considered to be involved in modulating the
functions of hypothalamic GnRH neurons in the brain.
GLP-1 causes arise in LH concentration in serum with
GnRH release being thought as a main phenomenon
to induce LH hormone secretion from the pituitary
gland.’ Tt is observed that GLP-1 agonists in vivo
boost LH hormone release. '© The Luteinizing
hormone is a glycoprotein hormone that is
simultaneously  released along with FSH
(follicle/stimulating hormone) by the gonadotrophin
cells in the anterior pituitary (adenohypophysis).
Luteinizing hormone (LH) is an essential component
of the neuron's signalling pathway comprising of the
trio that is the hypothalamus, pituitary gland, and
gonads. In this signalling pathway, the hormone LH
secretion is boosted by GnRH (gonadotropin-
releasing hormone) and reduced by the hormone
estrogen in women and reproductive hormone
testosterone in men. The luteinizing hormone has
different functions, in both men and women. In both
genders, this hormone LH is involved in primordial
germ cell maturation and growth. The Luteinizing
Hormone stimulated the testes Leydig cells to produce
the hormone testosterone in males. In females, the
luteinizing hormone boosts the production of steroidal
hormones through the ovaries. Moreover, the LH
plays a role to modulate and regulate the menstrual
cycle in terms of duration in women through timely
ovulation and egg implantation inside the uterus."’
The ovarian theca cells and granulosa cells not only
produce steroid hormones but also produce important
components that decide the biochemical features of
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follicular fluid (FF). The follicular fluid wraps the
oocyte and plays a significant role in improving the
quality of the oocyte thereby potentiating chances of
fertility. This follicular fluid also plays a role in
embryonic development. The Glucagon-like peptide-
1 (GLP-1) was labelled as one of the constituents of
Follicular fluid in humans during various research
studies. It is seen that levels of hormones GLP-1 and
others like leptin, insulin, C peptide, glucagon, and
amino acids (branched chain) were increased in
follicular fluid of obese women as compared to
controls of normal weight.!>!?

The study aimed to evaluate GLP-1 levels in PCOS
females with DM and compare the results with the
control group as GLP-1 receptor agonists are
suggested to improve insulin sensitivity, reduce
insulin resistance, and help in weight loss in obese
PCOS diabetic women.

2. Materials & Methods

The current study was conducted in Tehsil Headquarters
Hospital, Kalabagh, Tehsil Isakhel Mianwali between
15" September 2023 to 15" March 2024. This study
included 52 patients with PCOS having DM and 52 age
and weight-matched healthy females. The first group
comprised 52 patients in the age group 18-30 years,
diagnosed as having PCOS on ultrasound and
biochemistry testing, based on Rotterdam criteria, by a
specialist gynaecologist. The Second group included 52
healthy females included in this study also had an age
range of 18-30 years with no symptoms/signs of
hormonal dysfunction or PCOS. The consent was taken
from all women included in the study. The blood fasting
sugar levels and Glucagon-like peptide-1 levels were
measured on Hitachi's fully automatic chemical
analyzer. The age of menarche was also noted through a
questionnaire. The data was assessed and analyzed by
using IBM SPSS (Statistical Package for Social
Sciences), version 23.

The descriptive results were noted as mean £ SD
(standard deviation) in our study. The means of variables
were compared by using an independent samples t-test.
P value < 0.05 was considered a significant statistical
value.

3. Results

Our study was comprised of 104 subjects. The patients
were divided into two groups. The first group included
52 females diagnosed with PCOS having DM by a
specialist gynaecologist and the second group included
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52 healthy females. The details of the data and their
distribution are given in Tables 1 and 2.

The mean + SD of age in healthy women was 22.00+5.04
and the Mean + SD of age in PCOS with DM was 22.57+
4.60 years. This difference in age in our study was non-
significant (p=0.75) (Table 1). Mean + SD of the weight
of healthy females was 62.31+11.64 kg and Mean = SD
of weight in PCOS having DM was 64.12+16.29 Kg.
This difference in weight in our study was also non-
significant (p=0.12) (Table 1). The mean + SD of
menarche in healthy control women was 13.21+1.29 and
the mean + SD of PCOS with DM was 13.25+1.35. The
difference in age of menarche in women of both groups
was non-significant (p=0.78) (Table 1).

Table 1: Comparison of Physical parameters between DM
Women with PCOS and Healthy Women

Sr. Parameter Healthy Women Women with p-value
No (n=52) PCOS and DM
. (n=52)
Mean + SD Mean + SD
1 Age (Years) 22.00+5.04 22.57+4.60 0.75
2 Weight (Kg)  62.31+11.64 64.12+16.29 0.120
3 Menarche 13.21+1.29 13.25+1.35 0.78
Age (years)

*p-value < 0.05 is considered statistically significant. PCOS=polycystic
ovarian syndrome, DM=Diabetes Mellitus.

The mean + SD of Blood Sugar Fasting in Healthy
control women was 99.92 + 4.46mg/dl and the mean +
SD of Blood Sugar Fasting in PCOS diabetes was 150.19
+ 30.20mg/dl. The difference in Blood Sugar fasting
between the two groups was significant (p= 001)(Table
2). The mean + SD of Glucagon-like peptide-1 levels in
healthy women was 0.41+ 0.04ng/dl and the mean = SD
of Glucagon-like peptide-1 levels in PCOS with DM was
0.18+ 0.03ng/dl. The difference in Glucagon-like
peptide-1 levels between the two groups was significant
(p=001%) (Table 2).

Table 2: Comparison of Biochemical parameters between DM
Women with PCOS and Healthy Women

Parameter Healthy Women with p-Value
Women PCOS and DM
(n=52) (n=52)
Mean + Mean + SD
SD
1 Blood Sugar 99.92 + 150.19 + .001"
Fasting (mg/dl) 4.46 30.20
2 Glucagon-like 0.41+0.04 0.18+0.03 .001"

peptide-1 (ng/dl)
*p-value < 0.05 is considered statistically significant. PCOS=polycystic
ovarian syndrome, DM=Diabetes Mellitus
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4. Discussion

Polycystic ovarian syndrome (PCOS) is a very common
endocrine disorder among women of reproductive age.
The syndrome is very heterogeneous in terms of nature
characterized by a combination of signs/symptoms of
excess of androgens and ovarian dysfunction.'

The Glucagon-like peptide-1 secreted from intestinal
entero-endocrine cells modulates meal-associated
glycemic deviations through a boost of insulin release
and reducing of secretion of glucagon. Moreover, recent
studies have shown that GLP-1 receptor agonist
treatment pharmacologically increases the availability of
plasma GLP-1 to significant levels. Weight loss and
abdominal fat reduction in patients with type 2 DM or
obese and prediabetes women have been made possible
by using GLP-1 receptor agonists in various novel
studies. These receptor agonists' beneficial effects in
PCOS through possible involvement in the
hypothalamic-pituitary-gonadal axis is an area of active
research, 1> 16

Our study showed that novel gut markers such as
Glucagon-like peptide-1 levels are significantly lower in
patients with PCOS having DM as compared to healthy
women. These results are consistent with the study done
by Aljoda et al. 7

In another study done by Ferjan et al, low levels of
Glucagon-like peptide 1 were seen in patients with
PCOS having prediabetes phase which is in agreement
with our study. '8

The GLP-1 receptors' anatomical placement throughout
women's reproductive system and the effects of GLP-1
in clinical studies indicate that it may be an important
linking pathway between the metabolic and reproductive
systems. The stimulation of GLP-1 and its mimetic in
mammal reproduction displays effects beyond only
weight reduction. It is also observed that the GLP-1
hormone seems to have anti-fibrotic and anti-
inflammatory impressions in gonads and the endometrial
lining affected by DM and PCOS. "

Another study done by Aydin et al revealed that GLP-1
levels are reduced in PCOS as compared to healthy
controls which is in agreement with our findings.*® The
various studies through their experimental research
evidence indicate that low GLP-1 levels are involved in
ovarian dysfunction leading to problems in
steroidogenesis and follicles formation in PCOS.!

The GLP-1 and GLP-1 receptor agonists play a critical
contribution in reproduction in mammals and it may be
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considered as a novel metabolic link for the reproductive
system that leads to various effects including weight loss
in women.*?

In another in vivo experimental study, the acute
treatment with GLP-1 receptor agonists in female rats
resulted in elevated pre-ovulatory LH levels indicating a
strong association of GLP-1 with GnRH.?

In recent studies Glucagon-like peptide/1 receptor
agonists (GLP-1RA) have been tested and recommended
for PCOS and obese diabetic women as these
pharmacological agents are involved in improving
insulin sensitivity, reducing insulin resistance and
helping in weight loss, and also improving non-alcoholic
fatty liver problems.*

In recent advancements, some anti-diabetics such as
Liraglutide (a glucagon-like peptide-1 receptor agonist)
are said to be involved positively in weight and
abdominal fat loss, in obese individuals, prediabetics,
and type 2 DM patients. A large number of clinical
evidential studies have described that treatment with
liraglutide helped achieve considerable body weight,
body mass index (BMI), and abdominal girth reduction
in obese and overweight females having PCOS. ?° In
some other recent research, Exenatide, another
glucagon-like peptide-1 receptor agonist, is declared
effective in reducing weight and insulin resistance in
patients with DM as well as PCOS. 2

5. Conclusion

Low plasma Glucagon-like peptide-1 levels are seen in
PCOS patients having DM as compared to healthy
Controls.
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