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ABSTRACT
Polycystic ovary syndrome (PCOS) is a common symptom in
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reproductive-aged women. It is characterized by persistent mild
inflammation. The symptom cluster known as PCOS is becoming
increasingly common among reproductive-age women. The disorder
known as ovarian hyperstimulation syndrome (OHSS) occurs when
there is an accumulation of fluid in the abdomen and chest (ascites and

pleural effusion) as a result of problems in inducing ovulation. The
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INTRODUCTION

lifestyle. This review provides a current picture of PCOS offers
prophylactic methods and makes some pathologic connection

hypotheses.
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Some diseases strike men and women differently. Problems with female reproductive or

estrogen-controlled organs are known as gynecological difficulties. Some of these issues

affecting women may be treated, but others can be lifelong or even deadly. Fertility is affected

by several of these conditions. Hormonal disruptions are more common than ever before due

to the growth of chemical invasion and exposure, which are largely endocrine disruptors.

Menstruation irregularities, endometriosis, fibroids, polycystic ovarian syndrome, infertility,

ovarian cancer, miscarriage, ectopic pregnancy, premature birth, etc. are among the most
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prevalent hormonal and reproductive abnormalities.'® The symptom cluster known as
polycystic ovarian syndrome (PCOS) is becoming increasingly common among reproductive-
aged women. This condition causes cysts to form in the antral follicles of the ovaries and is
caused by an imbalance in the female sex hormones. Typically, the egg would have been
released from its water-filled sac, known as a cyst, in preparation for fertilization. When an egg
develops into a cyst, this process stops the egg from ovulating. "Amenorrhea” occurs when the
menstrual cycle is disrupted due to the blocking of ovulation. Periodontal disease (PCOS) is
defined as the development of many cysts in the ovarian follicles as a result of an imbalance in
hormones. Ovaries can swell to a width of 10 centimeters due to water-retained cysts, some of
which are 10 millimeters across. Fertilization and conception are hindered when ovulation and
the menstrual cycle do not occur, making pregnancy challenging.>™ Ovarian theca cells
normally act as a scaffold for the developing follicle, which in turn helps to generate mature
oocytes.!”) Ovarian hyperthecosis occurs when these cells in PCOS individuals respond
excessively to insulin's stimulatory actions. Insulin resistance worsens polycystic ovary
syndrome by increasing the theca cells' androgenic potential.!®] The theca cells of the ovaries
normally act as a scaffold for the developing follicle, which in turn helps to generate mature
oocytes.) Ovarian hyperthecosis occurs when these cells in PCOS individuals respond
excessively to insulin's stimulatory actions. Insulin resistance worsens polycystic ovary
syndrome by increasing the theca cells' androgenic potential.'? Additionally, PCOS is
associated with androgenism because of theca cells' heightened sensitivity to gonadal steroid
gonadotropin activation. The hypothalamus's failure to secrete the pulsatile gonadotropin-
releasing hormone (GnRH) is one cause of polycystic ovary syndrome (PCOS).[!
Gonadotropin-releasing hormone (GnRH) triggers the pituitary gland to release luteinizing
hormone (LH) and follicle-stimulating hormone (FSH). The two separate stages of a woman's
menstrual cycle cannot occur without these two hormones. Because these hormones are
insufficient in PCOS, the egg is unable to develop or to be released from the follicle. Thus,
either primary or secondary amenorrhea develops as a result of the cycle being interrupted.
Hypothalamic amenorrhea, a kind of secondary amenorrhea, occurs when a woman does not
have a monthly cycle for three months in a row, as opposed to primary amenorrhea, which
occurs when a woman is unable to achieve menarche for reasons related to her genes or
anatomy.™? An excess of the peptide hormone prolactin inhibits the GnRH.™! A disruption
to one metabolite can have knock-on effects on the others due to the interconnected nature of
the human body's systems. Symptoms of polycystic ovary syndrome (PCOS) include
abnormalities in the levels of proteins, sugars, peptides, lipids, and hormones such as prolactin,
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Miillerian hormone (AMH), cortisol, androgen. Amenorrhea, galactorrhea (inappropriate milk
production  from  the  breasts), and  osteoporosis are  symptoms  of
hypogonadotropichypogonadism, which is caused by hyperprolactinemia.™ Prolactin often
promotes milk production by the alveolar cells in the breasts following parturition. One reason
for elevated prolactin levels is pituitary prolactinoma. Later sections have covered the functions

of these components in PCOS.

SYMPTOMS OF PCOS

One typical sign of polycystic ovary syndrome is anovulatory dysfunction. When some cysts
release androgens, it causes females to exhibit traits more commonly associated with males, a
process known as virilization. Thus, a wide range of manly symptoms, sometimes known as
"hyperandrogenism,” manifest in PCOS patients. Weight increase, belly and subcutaneous fat,
hirsutism, male-pattern baldness, clitoromegaly, deep voice, seborrhea, acne, and enlarged
clitoris are all outward manifestations of hyperandrogenism.™ Changes to metabolic profile
also occur alongside these physical changes. Diabetes mellitus type 2 (PCOS) is characterized
by insulin resistance. Hyperinsulinemia and diabetes mellitus are possible outcomes.>® The
accumulation of fat in the abdominal region, also known as central adiposity, is caused by
elevated insulin levels. The majority of PCOS-affected women have a BMI of 30 or above.
Additionally, PCOS is associated with several co-morbidities, such as hypertension,
cardiovascular disorders, dyslipidemia, etc.>®! For women, a blood pressure reading of 120
over 80 is considered healthy. People with polycystic ovary syndrome are more likely to get
cardiovascular disease at a younger age. Sugar cravings, nocturnal urination, sluggish healing,
extreme tiredness, impaired eyesight, tingling feeling, erratic moods, anxiety, and sadness are
common symptoms of polycystic ovary syndrome (PCOS). This makes sense, given the close
relationship between diabetes and several other health issues. Symptoms such as constipation,
urinary tract infections, nausea, vomiting, fever, and pelvic discomfort are common. Anomalies
in bowel and urine movement are caused by the pressing of the big cysts against the rectum or
bladder. Another symptom of polycystic ovary syndrome (PCOS) is sleep apnea, a condition
in which breathing regularly stops and begins while asleep. This problem is caused by abnormal
levels of sex steroids.'”) Endometrial hyperplasia, caused by a lack of progesterone and a
persistently high estradiol level, increases a woman's risk of uterine cancer in polycystic ovary
syndrome(PCOS).1*®! One symptom of polycystic ovary syndrome (PCOS) that can be seen
during a pelvic exam is a lack of mucus in the endocervix and a smooth vagina. The hormonal

imbalance in polycystic ovary syndrome causes a skin disorder called "acanthosisnigricans,"
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which manifests as light brown or black spots. This kind of pigmentation is more common on
the breasts, thighs, armpits, and neck. In some areas, you could also see skin tags. A skin
indicator of insulin resistance, the dark pigmentation.[19] Polycystic ovary syndrome (PCOS)
occurs in a large number of people. Bilateral diseases, such as metabolic syndrome, and chronic
inflammations can cause polycystic ovary syndrome (PCOS). Evidence suggests a new
hepatoovarian axis in the connection between polycystic ovary syndrome (PCOS) and non-
alcoholic fatty liver disease (NAFLD), a chronic liver disease that causes hepatic damage due
to fatty liver infiltration and ultimately leads to end-stage liver disease.”*! Because PCOS
symptoms develop differently in different racial and ethnic groups, it is more accurate to think
of them as a spectrum. Due to differences in androgen sensitivity, hirsutism is moderate or
nonexistent in PCOS women of South Asian and Scandinavian descent®), nonetheless,
hirsutism is more common among PCOS individuals of Middle Eastern and Mediterranean
backgrounds.?? A disorder known as ovarian hyperstimulation syndrome (OHSS) occurs
when there is an accumulation of fluid in the abdomen and chest (ascites and pleural effusion)
as a result of problems in inducing ovulation. The third space, which includes the abdominal
and pleural cavities, is filled with fluids because of vascular hyperpermeability.!”® The
symptoms are used to grade OHSS. Ovarian distension (ranging from 5 to 12 cm), nausea,
vomiting, bloating (abdominal distension), insufficient salt excretion in the urine, oliguria, and
modest weight gain are all possible symptoms. On the other hand, when the condition gets bad
enough, symptoms like breathing problems, ionic imbalance, deep vein thrombosis,
hypovolemia, ovarian cyst rupture causing heavy bleeding, ovarian torsion, pregnancy loss due
to complications or miscarriage, pulmonary embolism, kidney failure, etc., can appear. Severe
pain and bleeding can result from ovarian torsion, a medical emergency that can cause a
blockage of blood flow to the ovaries. Hypovolemia, hypercoagulation, respiratory failure, and
circulatory collapse are all potential causes of mortality in extreme circumstances.!”® This
indicates that the functions of the sodium and potassium pumps are impacted. Ovarian
luteinization, triggered by the hormone human chorionic gonadotrophin (HCG), results in the
secretion of an excess of estrogens, progesterone, and local cytokines. The molecule known as
vascular endothelial growth factor (VEGF) causes the blood vessels to become more
permeable. Increased capillary permeability in OHSS is brought about by VEFG-induced
HCG. The female becomes more prone to OHSS due to PCOS.[*! A patient's mental health
may also be impacted by polycystic ovary syndrome (PCOS), in addition to the physical health
concerns. One or more of the following conditions may accompany polycystic ovary syndrome:
anxiety, depression, bipolar disorder, or binge eating disorder.!*>?% Brain white matter lesions
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occur in postmenopausal individuals who have polycystic ovary syndrome. Nervous system

injury is probably to blame for the neurological symptoms.

CAUSES OF PCOS

Multiple causes can contribute to polycystic ovary syndrome. Pattern baldness in women
(PCOS) can be caused by a combination of hereditary factors and unhealthy lifestyle choices.
Congenital adrenal hyperplasia, Cushing's syndrome (a condition linked with elevated cortisol
levels), androgen-secreting tumors, hyperprolactinemia, and thyroid dysfunction can all play a
role in the development of polycystic ovary syndrome (PCOS). Many people believe that
PCOS develops as a result of chemical exposure. These days, it's not uncommon for people to
be exposed to several chemicals, either accidentally (from things like pesticides, car exhausts,
industrial pollution, etc.) or intentionally (from things like cosmetics, home cleaning products,
chemotherapeutics, etc.). The increasingly common occurrence of polycystic ovary syndrome
(PCOS) is mostly attributable to personal care products, which have evolved into fundamental
grooming elements including perfume, sunscreen, deodorant, hair color, etc. These seemingly
harmless personal care products are endocrine disruptors, but most buyers have no idea this.
Some of the chemicals included in these chemical goods include phthalates, parabens,
isopropanol, glutaraldehyde, benzophenones, turpentine oil, and metals like nickel sulfate and
cobalt chloride.?”**) Bisphenol A (BPA) and other chemicals found in certain packaged and
canned foods have the potential to cause PCOS and other reproductive problems if exposed to
them for an extended length of time.B%*?) Many common consumer goods contain these and
other compounds in various forms, such as flavor enhancers, emulsifiers, preservatives, colors,
fixatives, and so on. Perfume chemicals have a significant impact on hormonal balance, which

can lead to disorders like polycystic ovary syndrome (PCOS).E?!

GENETICS OF PCOS

There is a genetic component to polycystic ovary syndrome. Multiple genes and mechanisms
that mediate polycystic ovary syndrome have been identified. Possible causes of polycystic
ovary syndrome (PCOS) include changes to these genes, such as SNPs, deletions, additions,
inversions, translocations, etc. A number of these causal genes have been genotyped using

next-generation sequencing and polymerase chain reaction (PCR).

One of the genes that has received a lot of attention is SIRT1 (sirtuin-1, a NAD-dependent
deacetylase). A gene product known as SIRT1 controls DNA damage response.*”! Research
on the calpain-10 gene is focusing on SNP-63 and indel-19 variations. Its pathogenic
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involvement has been suggested by the prior detection of the calpain Il protein domain in the
Ebola virus.® Patients with polycystic ovary syndrome have cytokine gene polymorphisms.
Evidence linking polymorphisms in the tumor-specific ligand 2 (TLRZ2) and the insulin receptor
beta 1 (ICAM1) gene to polycystic ovary syndrome (PCOS) and obesity has emerged. A
correlation between PCOS development and the TGFB1 gene was found in a study of Korean
women.

Folate metabolism, DNA methylation, and RNA synthesis are all significantly impacted by
methylenetetrahydrofolate reductase (MTHFR). Researchers have linked some variants of the
MTHFR gene to an increased risk of polycystic ovary syndrome (PCOS).E” Insulin resistance
has been associated with polymorphisms in the INS-VNTR insulin gene, which is located on
chromosome 11. In polycystic ovary syndrome (PCOS), LH has an amplified effect, and these

individuals have been shown to have LH B-subunit genetic variations.*®

According to research, there is a strong correlation between PCOS and the development of the
condition in a woman's daughters. A high AMH level, which is present in PCOS moms, is the
determinant of this propensity.*¥ This suggests that the AMH-coding gene may also play a
role. Personality disorder with estrogen receptor gamma (PCOS) is associated with the
HSD3B2 gene. PCOS and endometrial cancer are characterized by elevated gene expression
of SREBP1. Both the PCOS phenotype and the susceptibility to PCOS are influenced by the
single-nucleotide polymorphism (SNP) at rs10830963 in the MTNR1B (melatonin receptor
1B) gene.* Metabolic characteristics in polycystic ovary syndrome (PCOS) were
investigated about copy-number variants (CNVs). The research focused on the GCKR gene's
rs780094 and the NEGR1 gene's intragenic rs1244979 and rs2815752. Researchers discovered
that SNPs impact metabolic characteristics but are unrelated to PCOS pathophysiology.
Genetic variations and copy number variations (CNVs) in genes that are involved in
metabolism have an impact on metabolic characteristics in polycystic ovary syndrome (PCOS)
patients.l*] Glucocorticoid receptor polymorphisms have recently been linked to metabolic
and clinical characteristics in polycystic ovary syndrome (PCOS). There is evidence linking a
polymorphism in the LH/HCG receptor gene to polycystic ovary syndrome. Genetic variations
in the fokl, bsml, apal, and tagl regions of the vitamin D receptor gene have been associated
with polycystic ovary syndrome (PCOS). Estrogen imbalance is mediated by critical enzymes
including aromatase and serine proteasel*>*®!, as well as polycystic ovary syndrome (PCOS).

Polycystic ovary syndrome is likely to include genes that code for these enzymes as well as
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additional enzymes in their pathway. Serine proteases mediate estrogen'simmunomodulatory
actions. Granzyme A, a serine protease, was discovered to be more highly expressed and
activated by IL-12 in a mouse model when estrogen was administered.* The tumor
progression marker PRSS23 and the marker of human breast cancer, estrogen receptor o (ERa),
are co-expressed. The association between ERa and PRSS23 was demonstrated by a study of
a breast cancer microarray dataset.”*®! Few papers have been published about the relationship
between estrogen and serine proteases, even though it is clear and widely believed. A paper
from a few decades ago said that the human uterine estrogenreceptor's ligand binding site and
the serine protease chymotrypsin's substrate binding site are structurally similar and have some
functional overlap.[*®

Regulatory elements at the epigenetic level Investigations about the genesis of PCOS are
ongoing. Protein functions, which are like an on/off switch, rely on post-translational changes.
Modifications to proteins, such as methylation, acetylation, glycosylation, and so on, can alter
their functions. Prenatal androgenization altered DNA methylation patterns in adult visceral
adipose tissue and babies, according to a study that used the Rhesus monkey model. A potential
risk factor for polycystic ovary syndrome (PCOS) might be such an epigenome change.*”
Researchers observed several transcriptional and epigenetic alterations in the adipose tissues
of PCOS patients in a research included sixty-four PCOS females and thirty healthy
controls.*® Multiple follicles have been linked to a "fertility storage condition," according to
studies on the evolutionary relevance of polycystic ovary syndrome (PCOS). When a woman's
reproductive system is under stress due to inflammation, she may decide to store her eggs in a
protective sac called a cyst rather than let them hatch. This way, the eggs will be ready to be
released when the weather is more suitable. Multiple pregnancies are commonly seen in PCOS

individuals, and this is one reason why.

DIAGNOSIS OF PCOS

You can prevent PCOS from getting worse by getting diagnosed early. The gynecologist can
diagnose polycystic ovary syndrome (PCOS) based on the patient's history of symptoms (such
as oligomenorrhea) and physical characteristics (hirsutism). Nevertheless, there are established
criteria that are used to diagnose polycystic ovary syndrome. The initial diagnostic criteria for
polycystic ovary syndrome (PCOS) were established in 1990 at a meeting called by the
National Institutes of Health (NIH).[*} Key symptoms of polycystic ovary syndrome (PCOS)

were identified in the 2003 Rotterdam Consensus workshop as hyperandrogenism, monthly
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abnormalities, and insulin resistance.® Indicators of polycystic ovary syndrome (PCOS) can
be found in a variety of anthropomorphometric and ultrasound characteristics, as well as in
endocrine tests (SHBG, testosterone, free androgen index, FSH, AMH, thyroid function tests,
etc.), and lipid profiles. There are several tests that can reveal PCOS, including the glucose
tolerance test (GTT) and the prolactin test. For women, a prolactin level below 500 mIU/L is
considered normal. One imaging method that can diagnose polycystic ovary syndrome is

ultrasound. Cysts can be revealed using transabdominal and vaginal ultrasonography.

PATHOLOGIC MECHANISMS AND BIOMARKERS OF PCOS
Patients with polycystic ovary syndrome can be detected using a plethora of biomarkers. In
patients with polycystic ovary syndrome (PCOS), these indicators are either abnormally low

or abnormally high relative to healthy women.

A greater quantity of the intercellular adhesion molecule (ICAM)-1, tumor necrosis factor
(TNF)-a, and monocyte chemoattractant protein (MCP)-1 has been seen in PCOS patients.
The presence of these markers suggests that the body is experiencing inflammation. Patients
with polycystic ovary syndrome (PCOS) have greater neutrophil-to-lymphocyte ratios and
mean platelet volumes (MPVs) compared to healthy women. It is common for PCOS blood
profiles to reveal leukocytosis, neutrophilia, and platelet aggregation.®™ One of the leading
causes of morbidity is high platelet reactivity. Patients with polycystic ovary syndrome
(PCOS) and abnormally high prolactin levels had an elevated MPV level, according to a
clinical trial.® There was an increase in blood IL-6 levels compared to controls in women

with polycystic ovarian syndrome.®®

Patients with polycystic ovary syndrome have low progesterone levels and excessive levels of
estrogen and androgens.® The AMH gene codes for AMH, a glycoprotein hormone that
belongs to the TGF- superfamily. In ovarian follicles, granulosa cells secrete this hormone.
High levels of AMH (> 10 ng/mL) in PCOS-stricken women prevent folliculogenesis and,
hence, anovulation.®™>*® A high AMH level may suggest polycystic ovary syndrome. An
increase in pain in the PCOS group is associated with a higher plasma B-endorphin level, and
some investigations have found a connection between PCOS and the endogenous opioid

system.”!

Known to cause polycystic ovary syndrome (PCOS), adipocytokines disrupt typical metabolic

patterns. Here, researchers have looked at the roles played by adipocytokines like chemerin,
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omentin-1, leptin, and adiponectin. Among PCQOS patients, there is an upregulation of blood
chemerin levels, which are chemoattractant proteins that bind to the G protein-coupled receptor
CMKLR1 (chemokine-like receptor-1).°®! Adiposity and insulin resistance are associated with
chemerin.’®! Proteases that cleave serine bonds activate chemerin. There is now strong
evidence linking the rs17173608 polymorphism in the chemerin gene to polycystic ovary
syndrome (PCOS).[”! The control of energy balance relies on leptin, a 16-kDa peptide that is
produced by white adipocytes and functions as both an adipokine and a satiety hormone.[®!
Ghrelin, a peptide of 28 amino acids that is octanoylated, is the hunger hormone that opposes
leptin, which suppresses hunger. To control hunger, both hormones bind to specific receptors
in the hypothalamus. Compared to women without polycystic ovary syndrome (PCOS), those
with PCOS had higher leptin levels. Insulin resistance, metabolic disorders, infertility, and even
the risk of cardiovascular disease are all associated with elevated leptin levels, which may play
a role in the development and pathogenesis of polycystic ovary syndrome (PCOS). In obese
PCOS patients, ghrelin levels are related to AMH levels independently. Ghrelin is a
neuropeptide that functions in the brain and spinal cord. By binding to the growth hormone
secretagogue receptor (GHSR), it regulates inflammation, cell proliferation, apoptosis, and
angiogenesis, which in turn reduces benign prostatic hyperplasia or an enlarged prostate.'®? In
obesity and other insulin-resistant conditions, the plasma level of Omentin-1, which is

generated by visceral adipose tissue, is lowered.

A gene called PBEF1 encodes an enzyme called nicotinamidephosphoribosyltransferase
(NAMPT), which is also called visfatin or pre-B-cell colony-enhancing factor 1. For
mammals to be able to synthesize nicotinamide adenine dinucleotide (NAD+), this protein
plays a crucial role as the rate-limiting enzyme in the NAD+ salvage pathway. NAMPT is a
cytokine that enhances B cell maturation and prevents neutrophil apoptosis; it is also known
as pre-B cell colony enhancing factor (PBEF). Regardless of insulin resistance,
cardiovascular disease is associated with increased visfatin. One possible function of this
enzyme in polycystic ovary syndrome is not yet known. Metabolic and hormonal pathways in

polycystic ovary syndrome include phosphatidylinositide-3 kinase as a molecular target.

The research found that women with polycystic ovary syndrome had a higher level of the
monocyte/macrophage-specific marker, serum soluble CD163 (Cluster of Differentiation
163).°% When intestinal inflammation is present, neutrophil migration to the mucosa of the

intestines is indicated by fecalcalprotectin levels that are higher than usual.® The levels of
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CRP (C-reactive protein), a metric of inflammation, are elevated in PCOS patients. The link
between high CRP and other inflammatory diseases such as diabetes, atherosclerosis,
cardiovascular illnesses’®, cystic fibrosis!®!, and Crohn’s diseasel®” is well-substantiated.
Clotting, enhanced production of adhesion molecules, and oxygen radical formation are all
facilitated by CRP.

One dietary medium-chain fatty acid (MCFA) that suppresses the recruitment of Nurl’",
NGFIB, and NR4AL1, is decanoic. In humans, the NR4A1 gene encodes the protein known as
Nur.”d Nurl™ controls the signaling of androgens through their receptors. Decanoic acid has
been shown to effectively reverse the endocrine and metabolic problems associated with
polycystic ovary syndrome (PCOS) in rat models.©®

The diagnosis of polycystic ovary syndrome (PCOS) may be made by analyzing the levels of
insulin, plasma glucose, glycatedhemoglobinAlc (HbAlc), and c-peptide during fasting.
Plasma glucose concentration can be indicated by the HbAlc level. Insulin resistance, a feature
of polycystic ovary syndrome, is indicated by a high glucose level.**"% When a woman has
polycystic ovary syndrome (PCOS), her LDL cholesterol levels rise while her HDL cholesterol
levels fall. The danger of coronary artery plaque development and, by extension, of heart

attacks, is posed by this dyslipidemia condition.

A new understanding of the function of microRNAs (miRNAs) in androgen metabolism and
polycystic ovary syndrome (PCOS) has emerged. Researchers have looked at miRNA 23a and
miRNA 23b in the blood of PCOS patients. In metaphase Il oocytes from PCOS-afflicted
women, the miR-483-5p and miR-486-5p are down-regulated in the cumulus cells.L'? It is
reasonable to assume that epigenetics plays a role in PCOS development, given that miRNAs

may regulate patterns of gene expression.

Metabolites serve purposes beyond their recognized responsibilities. To get strong insights into
polycystic ovary syndrome (PCQOS), it is necessary to profile the serum and plasma components
and determine their function in the immune-neural-endocrine axis. Researchers should look
into the roles of AMH and inhibin B, a glycoprotein that inhibits FSH levels and is generated
by ovarian granulosa cells, in the development of polycystic ovary syndrome. To eliminate
creatinine, the kidneys filter out this waste product of the muscles. As with cystatin C, a high
blood creatinine level suggests a suboptimal glomerular filtration rate (GFR), which is

associated with polycystic ovary syndrome (PCOS).[”® Acute kidney damage can be detected
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by measuring serum cystatin C, a biomarker of renal function. Plasma C-reactive protein and
uric acid levels are also increased in polycystic ovary syndrome individuals with an enhanced
GFR.I"Y patients with polycystic ovary syndrome (PCOS) and obesity tend to have higher
serum ferritin levels. Insulin resistance and hyperglyceridemia are indicated by a high blood
ferritin level.l” Research using serum metabolomics has the potential to identify new

prognostic indicators and characterize their levels.

THERAPY

Drugs and surgeries are two of the many treatment options for polycystic ovary syndrome
(PCOS). The cysts associated with polycystic ovary syndrome (PCOS) are self-resolving cysts.
However, acute, unexpected discomfort in the lower abdomen might occur if a cyst bursts and
bleeds.

By reducing the frequency and severity of menstrual cycles ovulation suppression and cyst
development, oral contraceptives (OCPs) that are used for six months help with
hyperandrogenism. Nevertheless, venous thrombosis is a potential concern.l® The blood 25-
hydroxy vitamin D levels are also lowered, which has implications for bone health. Among
PCOS patients, this treatment raises levels of plasma ICAM-1, MCP-1, and TNF-a. Despite
their inflammatory nature, these cytokines regulate insulin, lipids, and plasma glucose
levels.’) By reducing elevated parameters like insulin, androgens, and circulating free T levels
while increasing SHBG and IGFBP levels, the insulin sensitizer metformin improves the
quality of life for females with polycystic ovary syndrome (PCOS).["® The levels of SHBG
and androgens are inversely related. Preventing OHSS was the goal of metformin medication
before and during in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) in
women diagnosed with polycystic ovary syndrome (PCOS)." Metformin regulates
metabolism by acting on adipocytokines such as IL6, IL-8, angiogenic proteins (VEFG),
adiponectin, and leptin. Additionally, by enhancing mitochondrial integrity, this medication
decreases platelet hyperreactivity in PCOS patients. Patients with polycystic ovary syndrome
(PCOS) can lose weight with the use of the glucagon-like peptide-1 (GLP-1) receptor
agonistsexenatide and liraglutide, either on its own or in conjunction with metformin.!®! period
cyclicity, hormonal markers, and overall health were all enhanced by a combination of

exenatide and metformin.

Overweight, insulin-resistant, oligoovulatory women with polycystic ovary syndrome:
metabolic profiles and inflammatory markers. Metformin does have several negative effects,
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though. These include lactic acidosis, extreme lethargy, fainting, cold skin, muscular

discomfort, difficulty breathing, irregular heartbeat, nausea, vomiting, and diarrhea.®

One other approach to treating polycystic ovary syndrome is using steroid hormone
supplements. Research on aromatase inhibitors, such as letrozole, to induce ovulation is
ongoing.’®? Spironolactone, flutamide, cyproterone acetate, and finasteride are some of the
antiandrogens that can be used to treat androgenism. To combat insulin resistance, medications
like N-acetyl-cysteine are used. In cases of anovulatory infertility, the anti-estrogen drug
clomiphene citrate is prescribed.®! For PCOS cases where clomiphene was unsuccessful, a
combination of metformin and clomiphene citrate proved successful. To address clomiphene
resistance, gonadotrophin stimulation is also utilized.

Therefore, while each of the aforementioned treatments has its place, they are all only partially
successful. Plus, there are potential adverse effects associated with various treatment methods.
Host variables determine the therapy's relevance and danger. Among many other side effects,
long-term use of these hormone manipulators can lead to obesity, cancer, and mental health

problems.

Surgical removal of the cysts is necessary if they do not disappear after a few months and cause
ovarian torsion. Both laparoscopy and laparotomy are capable of accomplishing this.
Successful treatment of polycystic ovary syndrome has been demonstrated using laparoscopic
ovarian cautery (drilling).®* By making incisions near the pubic hairline, the cyst can be
removed with the use of a laparoscope. Laparotomy is utilized for large cysts. The omentum,
a fold of fatty tissue, the uterus, both ovaries, and a few lymph nodes are removed in extreme

instances.

Female infertility can be caused by either hyperprolactinemia or polycystic ovary syndrome
(PCOS). Since both conditions have many clinical symptoms, they are thought to be related.
Having both disorders at the same time does not always indicate that they are pathologically
dependent, according to research.® The difficult and sometimes dangerous treatment for
hyperprolactinemia is a dopamine agonist, also known as a dopamine receptor activator. This
medication decreases prolactin release and frequently results in the shrinking of
prolactinoma.®® When it comes to treating hyperprolactinemia, one dopamine agonist that has
been authorized is L-DOPA. One of the treatment choices to postpone neurological diseases

triggered by estrogen deprivation is this dopamine precursor, L-DOPA. Other possibilities
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include monoamine oxidase-B (MAO-B) and ergot alkaloid derivatives. Modifications in gene
transcription are caused by the activation of signaling pathways by these agonists, which
involve trimeric G-proteins and f-arrestins. A powerful agonist on D2 dopamine receptors,
cabergoline is an ergot derivative. Nevertheless, there is some evidence that people taking
medication for Parkinson's disease may be more likely to develop heart valve abnormalities.
When treating hyperprolactinemia, the medication dose must be significantly reduced to half a
milligram twice weekly. Because schizophrenia is caused by an excess of dopamine, the
psychiatric disorder is treated using dopamine antagonists.®”) However, hyperprolactinemia is
a side effect of these antagonists. Another research found that prolactin inhibits dopamine
release while increasing its synthesis.'®® Consequently, PCOS is greatly endangered by the
side effects of dopamine modification. In rat models of polycystic ovary syndrome, melatonin
is protected against metabolic and reproductive abnormalities. Menstrual cyclicity might be
restored in PCOS patients with 6-month melatonin medication, according to cohort
research.’®® Many women who suffer from polycystic ovary syndrome have difficulties
sleeping. Since melatonin aids in sleep, its positive impact on polycystic ovary syndrome
(PCOS) is comprehensible. The skin is also protected from oxidative stress by this hormone
and neurotransmitter that is released by the pineal gland.®® This association suggests that
oxidative stress and inflammations are the root causes of abnormalities in several organs,

including the brain, skin, and ovaries.
The use of Acupuncture to treat polycystic ovary syndrome has gained some support.

Acupuncture stimulates the circulating GnRH and adiponectin systems. Compared to a control
group that did not get electroacupuncture, those who did saw an increase in menstruation
frequency in a randomized controlled experiment.®) The usefulness of acupuncture in
treating ovulation problems in PCOS patients requires further randomized controlled trials
(RCTs).PY In PCOS, researchers looked at the effects of transcutaneous
acupointelectrostimulation on sex hormone levels in the blood. By regulating sympathetic
nerve activity or sex steroid production, the application reduced endocrine and reproductive

abnormalities in PCOS women.[®

Indices of insulin disruption and metabolic syndrome include body mass index (BMI),
glycemic index (Gl), lipid accumulation product (LAP), and visceral adiposity index (VAI).
Therefore, these parameters should be checked at regular intervals. Optimal treatment choices

for polycystic ovary syndrome require research with long-term follow-up.
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Obesity, which is defined as a high body mass index (BMI) (>25), a large waist circumference,
and excess fat around the abdomen, is a major contributor to polycystic ovary syndrome
(PC0OS).l"™ Reducing testosterone levels, stimulating ovulation, and reestablishing metabolic
processes are all outcomes of a reduction in belly fat, which in turn reduces inflammation.
Although glucagon-like peptide-1 receptor agonists (GLP-1RA) cause adverse effects such as
nausea, they are effective in causing weight reduction.’®” To reduce body mass index (BMI),
it is recommended that overweight people with polycystic ovary syndrome exercise regularly
and eat healthily.®® Losing weight has been found to alleviate most of the negative symptoms
associated with polycystic ovary syndrome. Cardiometabolic profile in polycystic ovary
syndrome women can be improved with exercise training. On the other hand, cardiovascular
problems might arise from abrupt, intense activity due to platelet activation. Also, because our
bodies are so reactive to changes in energy levels, things like extreme diets and exercise can
throw off our hormone levels. On the contrary, PCOS can be managed via moderate exercise
daily. The following is an incomplete list of the phytochemicals that have demonstrated
ameliorative effects in animal models of polycystic ovary syndrome (PCOS). In rat models of
polycystic ovary syndrome (PCOS), the flavonoid rutin restores metabolic, biochemical, and
hormonal abnormalities.® Rutin reduced the amount of cystic follicles and had an effect
similar to metformin. A better antioxidant and lipid profile in polycystic ovary syndrome
(PCOS) patients was the treatment method. Research has demonstrated that rutin can reduce
CRP levels. Quercetin reduces insulin resistance in polycystic ovary syndrome (PCOS) via
relieving inflammatory milieu, according to rat model research.®®! By acting as an anti-
androgenic agent, soy isoflavones improve the rat PCOS model caused by letrozole.l®® Due to
its antioxidant characteristics, resveratrol is beneficial in treating polycystic ovary syndrome
(PCOS) in rats when administered at a dosage of 10 mg/kg/d.®" Resveratrol reduced levels
of AMH hormone and elevated glutathione levels.®! The histopathological characteristics
in animal models of polycystic ovary syndrome were improved by colchicine, a secondary
metabolite derived from plants of the genus Colchicum. A benzylisoquinoline alkaloid
derived from poppy plants, noscapine, may help reduce PCOS symptoms.!®¥! A decoction of
Chinese xiangqi, which is made from the root of Polygonummultiflorum, has a strong
therapeutic impact on rat models of polycystic ovary syndrome (PCOS). This action was
thought to be caused by the modulation of the insulin signal transduction system.® Herbal
products are often sought after by PCOS sufferers due to claims of their usefulness in
intervention. Citrus aurantium, TribulusTerrestris, Glycyrrhiza spp., Paeonialactiflora,
Cinnamomum cassia, and Vitexagnuscastus are some of the plants that have been found to
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have an impact on polycystic ovary syndrome.™® Herbal medications, on the other hand, are
often not standardized. By causing additional disruptions in hormone control, they can make
the situation worse. They still have the same negative side effects, even though they are plant-
based. lon channels, neuronal receptors, and thrombocytes are all susceptible to their

manipulation, which can have devastating effects.

DISCUSSION

The symptoms of polycystic ovary syndrome (PCOS) are more nuanced than just a hormonal
imbalance. The pathophysiology of polycystic ovary syndrome involves all three essential parts
of the neuro-immune endocrine axis. In addition to polycystic ovary syndrome (PCOS),
autoimmune thyroiditis, anti-thyroid antibodies, and goiter are more common in this
population.'®Y Age and co-morbidities affect PCOS severity differently in different persons.
Dyslipidemia, hypothyroidism, and insulin resistance are all symptoms of polycystic ovary
syndrome (PCOS), which increases the risk of cardiovascular disease in individuals.
Nevertheless, it is not possible to map the real occurrences of cardiovascular illnesses and
strokes. There are a lot of complicated interconnections and the linkages aren't easy. Despite
PCOS's reputation as an illness affecting only reproductive-age women, the disease's harmful
consequences can manifest even after menopause has passed. Some of the consequences of
polycystic ovary syndrome include hyperandrogenism, an increased risk of cardiovascular
disease, and a vulnerability to type 2 diabetes.'®? Because of their shared inflammatory
parameters—including oxidative stress, C-reactive protein (CRP), interleukin-18 (I1L-18), and
matrix metalloproteinase-1—it is very probable that multiple sclerosis (MS) and polycystic
ovary syndrome (PCOS) are co-morbidities. However, the nature of this relationship is still

largely unexplored.

The pathophysiology of polycystic ovary syndrome (PCOS) includes hypothalamic-pituitary,
ovarian, and adrenal components. Research is shedding light on the condition's hepatic aspects;
for example, PCOS patients often have NAFLD, or non-alcoholic fatty liver disease.”*” Given
the interconnected nature of all bodily systems, this finding should come as no surprise. There
is strong evidence from several research between diabetes with polycystic ovary syndrome
(PCOS). The hallmark of diabetes, impaired glucose metabolism and utilization, is also a risk
factor for Alzheimer's disease.™! It further suggests a connection between polycystic ovary
syndrome and neuropathology. A correlation between depression, a PCOS co-morbidity, and

decreased glucocorticoid receptor activity has recently emerged.’** While it is outside the
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scope of this article to explore PCOS metabolic circuitry, the activated renin-angiotensin-
aldosterone system (RAAS), a significant inflammatory mechanism, is involved at some
point.1%]

Since polycystic ovary syndrome (PCOS) is becoming more common, women should be
educated on what causes it and how to manage it naturally, without medication, since all of
these treatments have adverse effects. The hormonal medications administered for polycystic
ovary syndrome (PCOS) have unpleasant side effects since the condition is a result of hormonal
imbalance. Medications provide only a temporary fix and come with their own set of risks. It
is important for patients and susceptible women to closely examine their lifestyle choices and
steer clear of substances that cause inflammation. Tobacco, processed meals, and alcoholic
beverages should all be avoided. The use of chemically-based personal care products should
be minimized above everything else. These products’ potential to damage the endocrine system
is grossly understated. Instead of focusing on treating the symptoms, they should educate
themselves and work to eliminate the root causes. A lady may seek out mechanical and
chemical methods to remove lip hair (hirsutism) if she notices it. Waxing, threading, plucking,
epilation creams, and laser hair removal are her methods of choice. These medications
exacerbate polycystic ovary syndrome by further evading the hormones. An evaluation of
FAERS, the Adverse Event Reporting System of the Food and Drug Administration™”
revealed that personal care product use was the root cause of most unwanted systemic or

topical responses, with ovarian problems ranking highest.

Salon beauticians often come into contact with caustic solutions, metals, perfumes, hair colors,
bleaches, and bleaching agents. Many allergic reactions, including urticaria, photodermatoses,
conjunctivitis, conjunctivitis, conjunctivitis, and respiratory tract disorders (asthma included),
are caused by these substances.”*® Chronic exposure worsens these inflammations, which can
lead to uterine and ovarian illnesses, such as polycystic ovary syndrome (PCOS). They stay in
the profession despite the high risk of serious illness or death since it provides a means of
subsistence. Nobody, not even chimpanzees, has evolved to withstand the relentless barrage of
harm that chemicals may dish out. When exposed to them over an extended period, they will
eventually cause harm. So, it's important to see a doctor to figure out what's wrong with your
health, and then you should work on losing weight, changing your lifestyle, and staying away
from inflammation. These three fundamental choices aren't simple, but they are doable with

self-control.
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Eating rice is not advised for PCOS patients since insulin resistance is common in this
condition. However, wheat, another common grain, can lead to inflammatory bowel syndrome
and gluten intolerance. Under these competing demands, there is no simple solution. Because
of the interconnected nature of human bodily systems, there is a strong correlation between
inflammation in the intestines and inflammation in the ovaries. The focus is on the increased
activity of inflammatory enzymes and the body's acidity levels.!*%!

Pregnant women should be aware that seemingly unrelated causes might promote polycystic
ovary syndrome (PCOS). Even if they are working out regularly and are cognizant of the need
to maintain a healthy weight, many are unaware that some personal care products might cause
them to put on weight due to changes in their metabolism. An estimated 12—-21% of teenage
girls are found to have polycystic ovary syndrome (PCOS), with an additional 70% not even
knowing they have it.2*!

Although polycystic ovary syndrome (PCOS) is not a new condition, the increased prevalence
of its negative consequences and co-morbidities is cause for worry. Although it is an obstacle
to living a healthy life, it may be overcome or managed with lifestyle changes, such as losing
weight and avoiding inflammatory chemicals. It is reasonable to assume, however, that PCOS
symptoms will worsen as a result of the aggressive marketing of chemicals and the rising levels

of pollution.

The condition of polycystic ovary syndrome (PCQOS) is characterized by persistent mild
inflammation. Inflammasome activation occurs when the immune system detects danger.™*”!
Almost every illness revolves around inflammation. Inflammation can be triggered by any kind
of stressor event or inflammatory substance. It forms an acidic environment and the inverse is
also true. The process by which acidosis creates a hypoxic, tumor-inducing microenvironment
and abnormal enzyme cascades has been extensively studied.l'®®! So, it's important to be
cautious around inflammatory substances in regular life and avoid them if possible. Fragrances
and other common, everyday compounds can disrupt hormone levels, which can cause
polycystic ovary syndrome (PCOS).!"** Even seemingly harmless cosmetics, such as those
that whiten the skin, reduce the appearance of wrinkles, prevent sweating, lighten hair color,
etc., can throw off hormonal balance and lead to polycystic ovary syndrome (PCOS).
Developed nations have a greater PCOS prevalence due to the increased use of medicines and
cosmetics. Occupation may put a woman at increased risk for polycystic ovary syndrome,
however this has received little research.
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Medications are not a sustainable solution to the PCOS condition, but meticulous lifestyle
revision is, which can be achieved by a balanced diet, exercise, and chemical-free lifestyle.
With the rising access to digital information, garnering information on PCOS should not be a
problem for the general public. The patients should not self-medicate, but they should self-
educate themselves. Awareness can help females recognize the signs of PCOS and seek

medical help before things cross the point beyond repair.

Some ethnic groupings have a greater frequency of polycystic ovary syndrome. The Han
Chinese and the Aborigines of Australia are among the groups that have had polycystic ovary
syndrome (PCOS) examined. Metabolic syndrome linked to polycystic ovary syndrome is
more common in some racial and ethnic groups than in others. It suggests that environmental
variables, including food and climate, as well as other aspects of lifestyle, have a significant
role in the development of polycystic ovary syndrome (2F). Insulin resistance and obesity are
more common in certain racial groups, and PCOS is more common in those groups as a whole.
Consequently, it is important to continue investigating PCOS genetic and metabolic indicators.
Further understanding of polycystic ovary syndrome can be derived from large-scale
investigations involving the general public. To further understand PCOS and its causes,
potential dangers, and the effectiveness of treatments, bigger trials with longer durations are
required.

CONCLUSION

Endocrine disorders such as polycystic ovary syndrome (PCOS) provide cause for concern.
There has been a dramatic increase in the number of cases of this cluster of diseases, which is
not just one condition. It affects women's general health continues after menopause and reduces
their fertility. The exact effect of polycystic ovary syndrome on longevity is unclear, but there's
no doubt that it lowers quality of life. Additionally, adverse effects are probably caused by the
chemical habit it causes. Therefore, polycystic ovary syndrome (PCOS) diagnostics,
epidemiology, genetics, and molecular causes require more investigation. Therapy alone will
not be enough to alleviate inflammation, the underlying cause of polycystic ovary syndrome
(PCOS), hence making changes to one's way of life is also recommended. Reducing oxidative
stress, acidosis, and immunological activation can help those suffering from polycystic ovary
syndrome. Not only does this review provide a current picture of polycystic ovary syndrome
(PCOS), but it also offers prophylactic methods and makes some pathologic connection

hypotheses.
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