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Abstract Authors

Polycystic ovarian syndrome Monisha Anandan
(PCOS) is a multifaceted endocring~aculty of Pharmacy
condition that affects many thousands obr. M.G.R Educational and
people around the world. Due to itsResearch Institute
variability and complex makeup, PCOSVelappanchavadi, Chennai
presents difficulties in both diagnosis andndia.
therapy. Omics technologies have recently
become important resources folRanjitha S
comprehending the mechanisms behind arehculty of Pharmacy
enhancing PCOS therapy. The aim of thiBr. M.G.R Educational and
review is to examine how omics methodsResearch Institute
including genomics, transcriptomics,Velappanchavadi, Chennai
proteomics, and metabolomics, can be usdddia.
to diagnose and treat PCOS. Studies that
were published between 2010 and 202BivyaR
were included after a thorough review ofaculty of Pharmacy
the literature was undertaken. These studi®&. M.G.R Educational and
explored between 500 and 10,000 casé®esearch Institute
globally, with varying numbers of peopleVelappanchavadi, Chennai
taking part in each study. Researchers frotndia.
many nations, notably the US, China, India,
Australia, and European countries, have
made important contributions to the area,
demonstrating PCOS's widespread effects.
Furthermore, PCOS patients now have
access to more individualized therapy
options through omics-based studies.
Pharmacogenomic studies have honed
therapeutic outcomes by assisting in the
prediction of individual drug responses and
the selection of medications. Epigenomic
studies have also brought attention to the
influence of external factors on PCOS
progression and identified possible
epigenetic targets.
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. INTROCUTION

A widespread hormonal condition known as polyeysivarian syndrome (PCOS)
affects 4% to 20% of women worldwide who are ofrogjoictive age [1]. The term of PCOS
varies depending on the context because there uarently no standards for diagnosing
PCOS [2]. A menstrual cycle that is irregular ootpacted, an elevated testosterone level,
and frequently obesity are clinical symptoms of BC|Q, 4]. There are several well-known
common causes for PCOS, including genetic, hormamal environmental variables, yet its
exact etiology is not entirely understood [5]. Wanwvath a history of low birth weight, poor
vitamin D levels, a parent who has had PCOS, cbhiddhoverweight, or adult obesity have
all been linked to an increased chance of devefptie condition later in life [6]. PCOS
affects between 1.14 to 11.04% of adolescent fesnateldwide, with 0.76% of cases being
diagnosed and 0.56% going undiagnosed. One in &dtage girls between the ages of 15
and 19 had PCOS that was officially diagnosededlity, there are more than likely 2 out of
every 200 adolescent females who have PCOS |7, 8]

The "Omics" innovations develop a promising method the research of PCOS
disease since they attempt to examine the worldasakedynamic genetic changes in various
healthy and diseased conditions. Omics technologag grown significantly in recent
years, notably next-generation sequencing (NGS) raads spectrometry. The study of
genomics has moved quickly towards quantitative lagt-throughput methods. Integrating
genomes, proteomics, metabolomics, and transcripgprknown as multi-omics,” plays an
important role in tailoring drugs to disease [9lvéstigators in the medical field have been
able to compile an enormous amount of so-calleccsmatasets due to the leverage of high-
throughput innovations in biotechnology [10]. Eabyeakthroughs in the application of
omics technology to unravel disease and facilitagedevelopment of drugs give rise to the
competence that a great number of more efficieagrbstic tools and therapies adapted to
the unique biological, environmental, and dietaspexts of every person will be created.
Personalized medicine, or more lately, precisioulioiee, are terms that are frequently used
to describe the widespread use of such testingdaghostics [11, 12]. Numerous potential
genes associated with PCOS susceptibility have biglemtified through genomic
investigations, giving insight into the genetic anmannings of the condition [13].
Transcriptomics investigations have discoveredgutar sequences of gene expression in
PCOS, shedding light on the underlying moleculacmaaisms. Finding new drugs to treat
and diagnose diseases depends heavily on resedocproteins. The metabolic profile of
persons with PCOS is altered by the metabolomiedysis. The complexes between genes,
proteins, and metabolic factors in PCOS were tceatging a multi-omics analysis [14].
These multi-omics datasets can be used to unconmartant biological processes and create
prediction models for individualized PCOS diagnosigl therapy. Systems biology tools,
like as network modeling and artificial intelligenacan take advantage of this [15].

[1. MATERIALSAND METHODS
In view of treatment of PCOS, herein, we disdingsClinical Symptoms and Signs,

Etiology, Pathophysiology, Diagnostic and Manageimeh PCOS, Omics Technology
(Genomics) by search in the Pub Med, Google Schatat Science Direct databases.
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[I1.CLINICAL SYMPTOMSAND SIGNS

The PCOS complicated disorder known as have a eumbadditional conditions
that damage one's health. Women with PCOS frequéiatte more than 13 cysts in their
ovaries, each measuring 8 mm in diameter, whichesmdkem infertile. Acne and hirsutism
are caused by hormonal imbalances that result ghmeni androgen levels. Obesity and
diabetes are caused by insulin resistance. Anulaegnenstrual cycle, sadness, anxiety, and
sleep apnea are all caused by this disorder [16].

IV.ETIOLOGY

This disorder has genetic and environmental causbikh make up its etiology.
PCOS risk factors include infection, nutritional adges, and lifestyle modifications.
Annovulation is brought on by a spike in testostertevels brought on by insulin resistance
that disrupts ovarian function. It also dependshenFSH and LH levels. In addition to all of
them, the family history of PCOS is a significamfiuence [17]. PCOS is caused by a genetic
variation or mutation in the sequence of nucledtitteat affects a gene's ability to carry out
transcription. PCOS is mostly caused by gene nartsatin the androgen receptor, lutenizing
hormone receptor, and follicular stimulating hormaoreceptor, which result in ovarian
malfunction. Additionally, there is an increaseskrivhen insulin and testosterone levels are
raised. This causes insulin resistance by stimgatisceral adipose tissue to produce free
fatty acids [18].

V. PATHOPHYSIOLOGY

A challenging endocrine condition that affects veonof reproductive age is PCOS.
It is characterized by hormonal imbalances, metataddinormalities, and the accumulation of
many cysts in the ovaries [19]. Although the preaiology of PCOS is unknown, it is
thought to be the result of a combination of hasegliand environmental factors. PCOS is
caused by an aberrant feedback process in theesyanituitary gland, and hypothalamus.
FSH and LH, the gonadotropin-releasing hormones,dgsregulated in the pituitary [20].
Follicle formation and ovulation are impacted bg ttormones LH and FSH, which increase
and decrease in people with PCOS due to the ovar@eased synthesis of androgen. High
levels of androgen (testosterone) in females drallmark of PCOS. The natural menstrual
cycle is affected by this imbalance, which alsosesuadditional symptoms to emerge. This is
caused by a folliculogenic process that is malfimmig, in which the ovarian follicles do
not develop to release eggs during ovulation, leatlh the development of tiny cysts in the
ovary [21]. The metabolic abnormalities associatgth PCOS include insulin resistance,
obesity, abnormal lipid profiles, etc. It is bekeel/that these abnormalities interact and lead
to PCOS. The lack of insulin responsiveness in womigh PCOS causes insulin resistance.
The insulin hormone controls blood glucose lev&l&ien there is insulin resistance, the
pancreases produce more insulin, which raises lb@ddevel of insulin and prompts the
ovaries to release testosterone. Insulin resistdrasean impact on glucose metabolism,
which is important for lipid metabolism. The breald of stored fat decreased due to the
increased lipid synthesis in the liver. Due todlceumulating fat, obesity develops [22, 23].
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Figure 1. Pathophysiology of PCOS
V1. DIAGNOSTIC AND MANAGEMENT OF PCOS

It is a commoncondition characterized by a combination of vari@igns anc
symptoms. While | can provide you with a generagdiostic overview, it's important
consult a healthcare professional for an accuratgndsis, as they will consider your spec
medical Istory, conduct physical examinations, and perfappropriate tests. Nonethele
here are some common diagnostic criteria and ceraidns for PCOS.Menstru
irregularities or menstrual absence are one ofrian signs of PCOS [24]. Menstrt
periodsthat are much longer than the typica-day cycle or cycles that vary in length ev
month are referred to by this te PCOS frequently results in an overabundancmale
hormonesn a woman's body. Hirsutism (excessive hair grointiplaces like thd€orehead,
chest area, or the back), pimples, and baldnesdall@av the male pattern are symptoms
hyperandrogenism [25, 28Dvaries with many tiny cysts, or follicles, may been or
ultrasound during a patient with polycystic ovari€eese cysts ten have a diameter of le
than 10 mm and look as a "string of pearls” onuti@sound imagin: It's important to rule
out any other conditions that might be causingsyimptoms you're experiencing [27].
times, the signs and symptoms of PCOS mie confused with conditions including thyrc
abnormalities, hyperprolactinemia, and certainesises of the adrenal glands [28]. -
Rotterdam criteria, which need the presence ofastltwo of the three sympto—irregular
or nonexistent menstrual peds, symptoms of hyperandrogenism, and polycystaries or
ultrasound—ean be used by medical practitioners to confirm &gmbsis of
PCOS.Testosterone, luteinizing hormone (LH), folli-stimulating hormone (FSH), and <
hormonebinding globulin (SHBG)levels can also be determined by blood testing
evaluate the metabolic components of PCOS, studiépid profiles and glucose toleran
may be advisedAlways look for medical advice from a qualified ptiioner [29]
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EVALUATE SYMPTOMS (Irregular periods, Hirsutism, Acne, Weight gain)
ASSESS MEDICAL HISTORY (Menstrual pattern,Family history,Previous diagnoses)
PERFORM PHYSICAL EXAMINATION ( BMI, Blood pressure, signs of hirsutism, Acne)

!

OTHER LABORATORY TESTS

--- Hormone level (Testosterone, LH, FSH, Prolactin, TSH)

e and insulin level
--- otl 25t
EVALUATE RESULTS

Identify elevated androgen levels

le out other potential cause

CONFIRM THE PRESENCE OF AT LEAST TWO OF THE FOLLOWING

—— Oligo ovulation or Anovu

- Clin ign of Hyperandrogenism

---- Classic PCOS

PROVIDE EDUCATION TO PATIENT ON PCOS and DEVELOP AN INDIVIDUAL TREATMENT PLAN MONITOR AND
FOLLOW UP

Figure 2: Diagnostic management of PCOS
VIl. OMICSTECHNOLOGY

1. Genomics. There is evidence that PCOS is a composite diseatbe a hereditan
component. Numerous studies have been conductedenas; however, no reliak
replication or significant associations have beewntl for any ofthe PCOS. There
increasing proof that the cause of PCOS is infladnby hormone release, IR, &
obesity. Genomic research has since focused orkingtoadipokine, vitamin D, ar
hormone SNP associations with PCOS. Numerous denesbeen linked tche growth
of PCOS. Genes linked to PCOS risks were discovmedigh a genomics investigatic
Numerous gene loci related to PCOS were found mpme-wide association studic
[30]. Genomic technology helps us understand homegeare expressed. By comning
an erroneous gene expression to that of a healthrypal person, numerous researct
were able to identify the problem. This knowledgdsan our comprehension of tl
molecular basis of PCOS [31].By identifying thenpary important genes and patlys
that contribute to hormone function and dysregatgtamong other things, researct
using genomics can discover a treatment for varidiseases. Understanding thi
molecular pathways expands knowledge on possilbtets for treating illnesses tl
enhance the success of development [32]. Genommddogy enables the creation
personalized disease management strategies. A rdaehio customize a patien
medication by evaluating the patient's gene sequeand any abnormalitie
Additionally, genomic information is used to build precision therapat targets th
genetic and molecular anomalies linked to PCOS. [idiebelow includes the gen
linked to PCOS that have a right away effect onaveeries [33]
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2. Function of Various Genein PCOS

Genes Responsiblein Ovarian and Adrenal Steroid genesis: According to Severe
Studies, Genes CYP11 are involved in Ovarian andeal steroidogenesis. /
enzyme that is required for the conversion of cétel®| to progesterone, which is
rate-limiting step in the conversion process, is encoded by tfie1Ca gene. Al
improper anabolism of steroid production causea@ibwlteration in the CYP21 ger
which is responsible for the production of the hona steroids, caus
PCOS . Pregnenolone and progestee are transformed into Iwdroxypregnenolon
and 17hydroxyprogesterone by the gene CYP21. On chromakdibqg2l.2, th
CYP19 gene produces aromatase p450, which is eshdor the production ¢
estrogen [34, 35, and 3

@@@ PPAR G1
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Figure 3: Role of genes in PCOS

Genes involved in Sex Hormone: PCOS is brought on by structural flaws ¢
mutations in the androgen receptor gene AR. When AR gene on the .
chromosome is inactive, this results in a risendragen hormone synthesis, wh
disrupts the molecularrocess. Hormon&ex Binding Globulin Genes create prote
that attach to androgens, mostly with the help stfogens and testosterone,
regulate the body's amount of sex hormones. Cordp@arerormal women, PCC
women have decreased SHBG concentral This has mostly been ascribed t
negative impact of hyperinsulinemia on the productf SHBG [37, 38

Genes Involved in GnRH Regulation: The LH hormone raises androgen lev
which is followed by a fall in the negative feedkgwrocess. FSH has a signific:
indirect function by reducing androgen conversionoestrogen and escalating

level of excess androgen in the ovaries. Theses produce LH, and PCOS patie
have been found to have a point mutation (Trp8Amd #g15Thr) in a gene th
produces the B subunit.The AMH gene, which has @wels in all, codes for ¢
amino acid and the variant of that protein thatsesuimpotenc GWAS and
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complete exome sequencing revealed numerous AMH gemiations as potent
PCOS predictors. The 14 exons that make up FSHRhwdh found on the "p" arm of
chromosome 2, code for the g protein-coupled recepteeded for gonad
development. PCOS is brought on by a gene mut#tandisturbs protein structure
and hormone levels [39, 40].

* Insulin Regulation and Secretion-Related Genes. Gene pathway dysregulation,
including mutations in genes like INSR, IRS-1, &ldUT4, is linked to PCOS. The
pathway involving phosphoinositide 3-kinase/proté&inase B causes the insulin
gene, which plays a significant role in androgemtisgsis, to become active in PCOS
theca cells. Increased insulin levels boost andrqggeduction similarly to how LH
does. At 11p15.5, the INS gene is positioned witthe IGF-Il and tyrosine
hydroxylase genes. The VNTR is located in thed translated region [41]. VNTR
polymorphism controls the pace of INS and IGF-Ipession. Numerous research
were undertaken to look for a link between festilgroblems and PCOS in obese
women.The insulin binds to and activates the regejot insulin receptor substrate
proteins. By doing this, the INS receptor gets phosylated to become IRS-1, and
IRS-2 is then employed to generate a calcium-deg@ndysteine protease in a
subsequent step [42]. Calpain 10 is the gene theaepts the metabolism and
production of insulin. PCOS is brought on by a lamount of insulin; hence, a
calpain 10 mutation also brings on PCOS. Alphadfetarate, a metabolic enzyme,
is encoded by the FTO genome. The gene is fourchmmosome 16's "q" arm. The
gene has been linked to both obesity and type Betka.PCOSL1 is located on
chromosome 19p13.2. The PCO gene, which is sorestkmown as a susceptibility
area on chromosome 19, is truly a gene. SRD5A@ciatéd on chromosome 2 at the
position 2p23.1 and has been linked to PCOS amsditiem risk [43].

VIIl. CONCLUSION

To sum up, omics technologies have fundamentdignged the understanding of
PCOS by delivering in-depth molecular insights gmdspective diagnostic and treatment
approaches. Further advances in omics studiegjditi@n to clinical data integration, will
lead to enhanced accuracy in diagnosis, patieegosdtation, and personalized PCOS care,
eventually leading to greater results and a higétandard of living for those with the
condition. Additionally, omics technologies presetite possibility for non-invasive
diagnostic techniques, such as the examinationirofilating biomarkers in blood or urine
samples, enabling the early detection and followetiPpCOS. They also show potential for
discovering new therapeutic targets and creatinguded interventions, such as
individualized pharmaceutical treatments, lifestgleanges, and approaches to precision
medicine that are catered to particular patients.
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