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ABSTRACT

Polycystic ovarian syndrome (PCOS) is a common hormonal disorder in women of reproductive age, characterized by ovarian
dysfunction and chronic anovulation. It commonly afflicts 6 and 10% of women of reproductive age. The exact cause of PCOS is not
fully understood. Diagnosis is based on three features: oligomenorrhea, hyperandrogenism, and polycystic ovaries.
Hyperandrogenism may indicate reproductive and metabolic complications. Obesity can worsen symptoms, which vary across ethnic
groups. PCOS may also be difficult to diagnose around menarche and menopause. Its development involves ovarian dysfunction,
insulin resistance, and abnormal gonadotropin regulation. PCOS causes multiple health problems which display similarities to
metabolic syndrome. Women with PCOS frequently have lipid abnormalities which result in higher triglyceride and low-density
lipoprotein (LDL) levels and lower high-density lipoprotein (HDL) levels. The diagnostic criteria require standard physical examination
results which include obesity and acanthosis nigricans and acne together with laboratory measurements of hyperandrogenism that
show increased luteinizing hormone and decreased sex hormone-binding globulin and elevated free testosterone and
androstenedione and dehydroepiandrosterone sulfate levels to confirm the diagnosis. An ultrasound of the ovaries may reveal the
many cysts. The oral contraceptive medication decreases androgen and LH levels to treat hirsutism and acne while establishing regular
menstruation cycles. To achieve considerable improvements in hirsutism symptoms patients require antiandrogens in most
situations. Metformin belongs to a new group of drugs known as insulin sensitizers which treat PCOS. They enhance the unfavorable

metabolic profile of PCOS patients by increasing insulin sensitivity and lowering insulin level.
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INTRODUCTION

olycystic ovary syndrome (PCOS) creates various

health problems which specifically affect female

endocrine reproductive health. Females aged 18 to
44 are affected. A chronic hormonal imbalance leads to
complications which include multiple cysts and irregular
menstruation thus resulting in infertility for females. The
research has identified multiple genes which scientists
believe will contribute to the development of PCOS®.
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Figure 1: Polycystic ovary in comparison with normal ovary®

The condition produces ovarian antral follicle cysts because
it results in female hormone levels becoming unbalanced. A
cyst is an egg-containing water-filled sac that should have
been released for potential fertilization. The transformation

of the egg into a "functional cyst" stops ovulation from
occurring. The menstrual cycle disruption caused by blocked
ovulation leads to the condition known as amenorrhea. The
condition which results in multiple ovarian follicles
developing cysts occurs through a hormonal imbalance
known as PCOS’. Postmenopausal women with PCOS show
increased risk for developing metabolic and cardiovascular
diseases which persists even after their hyper androgenic
symptoms diminish at menopause®.

Epidemiology:

1. Worldwide research shows that approximately 4% to
13% of women between the ages of 15 and 49 years old
experience PCOS. The World Health Organization
estimates show that up to 70% of cases remain
undetected according to their prevalence estimates
which range between 6% and 13%".

2. The general findings typically present the most prevalent
rates ranging between 4 to 8%".

3. The study shows that the US population has a PCOS
prevalence which ranges from 6.5% to 8% according to
European research and health experts estimate the
condition affects 4% to 12% of the population™.

4. Research using ultrasound shows that between 21% and
22% of women selected randomly exhibit polycystic
ovaries which does not result in complete diagnostic
criteria fulfilment for PCOS™

5. Research studies from India show that their results show
widespread disease rates which range between 3.7%
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and 22.5% because of both urban and rural populations
and different diagnostic methods used to measure the
disease. The prevalence rates of adolescence in urban
areas reach 22.5% according to Rotterdam standards

while rural areas show a prevalence rate of
approximately 6%

Etiology:

1. Increased androgens: Menstrual periods become

irregular when ovaries are unable to release eggs due
to elevated testosterone that is androgens.

2. Genetic: The pathophysiology of PCOS involves a large
number of genes.

3. Insulin resistance: High blood glucose levels can be a
result of insulin resistance. Ovaries release more male
hormones when insulin levels are elevated, which
exacerbates other PCOS symptoms. A significant
contributor to insulin resistance is obesity.

4. Inflammation: The bodies of women with PCOS are
more prone to inflammation. Elevated androgen
levels can result from increased inflammation'.

Causes of PCOS
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Figure 2: Causes of PCOS™
Pathophysiological mechanisms
e Resistance to Insulin and Hyperinsulinemia:

Approximately 70% of women with PCOS have insulin
resistance, regardless of their level of obesity'®.

Elevated insulin levels, or hyperinsulinemia, worsen the
ovaries' ability to produce androgen, mainly by making
ovarian theca cells more sensitive to stimulation from
luteinizing hormone (LH), which increases androgen
synthesis'®"7’%,

Additionally, insulin increases free androgen levels by
reducing the liver's production of sex hormone-binding
globulin (SHBG) 2",

e Hyperandrogenism

The overexpression of steroidogenic enzymes, particularly
cytochrome P450c17, by theca cells in the ovaries results in

an excess of androgen
androstenedione) '®17’21,

synthesis  (testosterone,

Increased testosterone interferes with healthy follicular
growth, resulting in anovulation and halted follicle
growth™?,

e Hypothalamic-Pituitary-Ovarian Axis

Dysfunction

(HPO)

Increased LH and comparatively lower follicle-stimulating
hormone (FSH) secretion are the results of altered
gonadotropin-releasing hormone (GnRH) secretion®’’%"!

Low FSH degrades granulosa cell activity, decreasing
aromatization of androgens to estrogens and impeding
proper follicle maturation and ovulation, whereas elevated
LH encourages theca cells to create more androgens'’?!

e Ovarian Dysfunction

Multiple immature antral follicles occupy the ovary, giving it
the distinctive polycystic appearance™’?'.

Granulosa cells may luteinize too soon as a result of too
much testosterone and insulin, which would further hinder
ovulation’e.

e Chronic Low-Grade Inflammation

Irrespective of obesity, women with PCOS frequently exhibit
elevated inflammatory markers, such as C-reactive protein,
indicating a role for chronic inflammation in the condition’®.

o Adipose Tissue and Estrogen Production

Peripheral conversion of androgens to estrogens (mostly
estrone) in adipose tissue is elevated in obese women with
PCOS, which leads to hormonal imbalance and unopposed
endometrial estrogenic stimulation'®"?

e Other Contributing Factors

A greater quantity of halted follicles in the ovaries is
reflected in elevated anti-Millerian hormone (AMH)
levels™.

The development and variability of PCOS are influenced by
both genetic and environmental variables, such as prenatal
androgen exposure and postnatal obesity?°.
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Figure 3: Pathophysiology of PCOS?",
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Diagnosis
1. Pelvic exam:

Your doctor may examine your reproductive organs for
growths, lumps, or other abnormalities during a pelvic
exam??,

2. Blood test:

Tests on blood can determine hormone levels. Menstrual
issues or androgen excess that mimics PCOS may be ruled
out by this testing. Other blood tests, like fasting triglyceride
and cholesterol readings, may be performed on you. A
glucose tolerance test can gauge how your body reacts to
glucose, or sugar?2

3. Ultrasound:

The thickness of your uterine lining and the appearance of
your ovaries can both be examined using an ultrasound.
Your vagina is exposed to a transducer, which resembles a
wand. On a computer screen, the sound waves that the
transducer produces are converted into visuals?2,

Complications
o Infertility

e Gestational diabetes or pregnancy-induced high blood
pressure

e Miscarriage or premature birth

e Non-alcoholic steatohepatitis — a severe liver

inflammation caused by fat build-up in the liver

o Metabolic syndrome — a cluster of conditions
including high blood pressure, high blood sugar, and
unhealthy cholesterol or triglyceride levels that
significantly increase your risk of heart and blood
vessel (cardiovascular) disease

e Type 2 diabetes or prediabetes

e Sleep apnea

e Depression, anxiety and eating disorders

e Cancer of the uterine lining (endometrial cancer)

PCOS is frequently associated with obesity, which can
exacerbate its consequences’®.

Treatment
1. Lifestyle changes:

Insulin levels can be positively impacted by eating a
balanced diet and keeping a healthy body weight?®.

2. Oral contraceptives:

Oral contraceptives commonly known as birth control pills
increases the regularity of your periods, lowers the
androgen activity results from lowering androgen levels and
reduces excessive hair growth and help get rid of acne?.

3. Insulin sensitising agents:

These drugs increase the body's sensitivity to insulin and
maintain more stable blood sugar levels. They reduces hair
growth and get rid of acne, boosts your weight loss, results
in reduced cholesterol levels, increases the frequency of
your periods and slightly lessen PCOS-related infertility?3.

4. Anti-androgens

These drugs stop the body from producing androgens and
reduce the action of them. Anti-androgens can help women
with PCOS to reduce androgen levels, to diminish hair
growth and to remove acne. Although they may lessen
symptoms, anti-androgen drugs are not FDA-approved for
the treatment of PCOS%.

5. Acne treatment:

Common treatments for acne include retinoids,
antibacterial agents, and antibiotics; the suggested course
of action varies according to the severity of the acne. The
remedies are available in a range of dosages and formats,
including pills, creams, and gels; higher strength choices
could need a prescription. Retinoids should not be used by
those who are or want to become pregnant since they can
result in congenital abnormalities?3.

Toxicity related to PCOS
1. Hormonal disruption

The term "hormonal toxicity" in PCOS mainly refers to the
hormonal imbalance and disruption that the illness causes,
which is frequently made worse by exposure to endocrine-
disrupting drugs (EDCs). Gonadotropin-releasing hormone
(GnRH) pulse production is accelerated in PCOS due to a
well-known neuroendocrine malfunction that results in
incorrect gonadotropin synthesis with increased luteinizing
hormone (LH) and low follicle-stimulating hormone (FSH).
The symptoms of PCOS are caused by this imbalance, which
also results in excessive androgen synthesis by the ovarian
theca cells, poor aromatization of androgens to estrogens in
granulosa cells, and abnormal follicular development?#2>,

Hormonal toxicity in PCOS can be exacerbated by
endocrine-disrupting substances such bisphenols, triclosan,
and others that imitate or obstruct normal hormone
functioning. These substances may exacerbate PCOS-
related ovarian dysfunction and infertility by interfering
with steroidogenesis, mitochondrial activity, and hormone
metabolism in ovarian cells. For instance, exposure to
triclosan has been demonstrated to impair ovarian cells'
mitochondrial function and change the levels of
progesterone and estradiol, which can have detrimental
effects on the generation of steroid hormones and ovarian
function?*,

2. Insulin resistance

In polycystic ovarian syndrome (PCOS), insulin resistance is
characterized by a compromised cellular response to
insulin, which results in hyperinsulinemia that worsens
hyperandrogenism and metabolic problems. The term
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"toxicity" frequently refers to detrimental effects from
advanced glycation end products (AGEs) or nutrient
overload?®’27'%8,

3. Inflammation and oxidative stress

Inflammation and oxidative stress cause long-term
imbalances that harm cells, worsen insulin resistance, and
hinder reproductive function in polycystic ovarian syndrome
(PCOS) 2920,

4. Liver overload

Through altered hepatokines and inflammation, hepatic
dysfunction contributes to PCOS, and genetic overlaps
promote dyslipidaemia and insulin resistance. In certain
situations, risks are independent of obesity and include the
development of cirrhosis, fibrosis, and cardiovascular
disease. Beyond enzymes, screening with ultrasonography
or CK-18 is recommended, particularly for patients with
hyperinsulinemia3"3233,

5. Gut dysbiosis

Increased intestinal permeability caused by gut dysbiosis in
PCOS allows lipopolysaccharides (LPS) from gram-negative
bacteria to enter the bloodstream, resulting in
endotoxemia, persistent low-grade inflammation, insulin
resistance, and hyperandrogenism?3#35,

CONCLUSION

Polycystic ovarian syndrome (PCOS) is known as a complex
endocrine and metabolic condition which has major effects
on the reproductive, metabolic, and psychological systems.
Despite being common among women of reproductive age,
its precise cause is still unknown and involves a number of
factors, including genetic susceptibility, hormonal
dysregulation, insulin resistance, chronic inflammation, and
environmental factors such as endocrine-disrupting toxins.
In addition to impairing menstrual health and fertility, PCOS
raises the long-term risks of endometrial cancer, liver
dysfunction, cardio metabolic ilinesses, and mental health
issues. The connection between PCOS and related toxicity,
including oxidative stress, insulin resistance, hormonal
toxicity, and gut dysbiosis, emphasizes the significance of
early detection and all-encompassing treatment. While
pharmacological methods like oral contraceptives, insulin
sensitizers, and anti-androgens offer symptom-specific
relief, lifestyle changes continue to be the mainstay of
treatment. Targeted treatment of related toxicities,
preventive measures, and tailored medicine must be the
main emphasis of future therapeutic methods. Improved
diagnosis, better treatment outcomes, and an all-around
higher quality of life for those with PCOS will result from a
deeper comprehension of the disease's pathophysiology,
environmental triggers, and molecular mechanisms.
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