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Abstract

Abnormal uterine bleeding (AUB) by definition portrays any kind of bleeding from the genital
tract which is a deviation from the normal in frequency, cyclicity, duration, or quantity. AUB
attributes to about 25-33% of outpatient visits to gynaecologists.

Perimenopausal AUB is frequently observed along with possesses the capability of originating
from a complicated crosstalk of hormonal fluctuations as well as structural abnormalities for
instance uterine leiomyomas or endometrial polyps. Perimenopausal women are further at
escalated risk for oestrogen-guided endometrial hyperplasia as well as have a potentiated risk
for endometrial cancer.Hypothyroidism is well acknowledged to influence a wide range of
physiological systems, inclusive of menstrual function, in women of reproductive age.

Here we report two perimenopausal AUB patients whose presentation was morbid obesity(first
BMI->43. 0Kg/m2 , second BMI>-35.0Kg/m2 with hypothyroidism with menorrhagia. Despite
presentation of patients were in the form of perimenopausal AUB, both were distinct from each
other.1) first Case Report 1 (was older age wise, with greater BMI, greater thyronorm
requirement , greater handicaps,her endometrial thickness(ET-10.6) was substantially lesser in
contrast to secondpatient, however she promptly responded to primolut-n, while second was
younger, required lesser thyronorm dosages despite getting appropriate medical treatment
she illustrated failure of response, the expositions might be  i)noncompliance tofollow
appropriate prescription ii) Negative thought process andsuggest her management .

Key Words; Perimenopausal AUB; morbid obesity; hypothyroidism

1. Introduction

Abnormal uterine bleeding (AUB) by definition portrays any kind of bleeding from the genital tract which
is a deviation from the normal in frequency, cyclicity, duration, or quantity. AUB attributes to about 25-33%
of outpatient visits to gynaecologists [1] The initiation of AUB canonically takes place in the fourth to fifth
decade (perimenopausal age group), coinciding with the body's  shifting to menopause [1]. The clinical
manifestation of AUB possesses the capacity of differing amongst patients with heavy menstrual bleeding
(HMB), escalation of as well as continuation of menstrual bleeding, irregular bleeding, intermenstrual

bleeding, postcoital bleeding, in addition to postmenopausal bleeding (PMB) [1].

Dr Kulvinder Kochar Kaur. (2025). A Report of Two Unique Perimenopausal AUB Patients with Severe to
Morbid Obesity with Hypothyroidism with Menorrhagia with Differential Response to Norethisterone Acetate
with Exposition for Same. MAR Clinical Case Reports. (2025) 6:07



Dr Kulvinder Kochar Kaur, MAR Clinical Case Reports. (2025) 6:07. Page 3 of 16

The International Federation of Gynecology as well as Obstetrics (FIGO) has introduced a classification
system in 2011 to stratify AUB (PALM-COEIN). The labels for instance polyp, adenomyosis, leiomyoma,
malignancy (PALM), in addition to hyperplasia detail botherations with the structure of the uterus, while
coagulopathy, ovulatory situations, endometrial, iatrogenic, along with not otherwise classified (COEIN)
detail issues with the working of the uterus that result in AUB [1-3]. In the perimenopausal scenario, hyper-
estrogenism as well as anovulatory cycles are an etiological factor of AUB [4,5].

Mary Nandini Singhetal[6], performed a three -year retrospective study in reference to histopathological
assessment in cases of AUB in a tertiary care centre.Out of the 956 endometrial samples received, 106 were
observed to be insufficient for diagnosis, diminishing the sample size to 850. Outcomes evaluation, illustrated
that perimenopausal women possess the highest incidence of AUB (379/850; 44.5%). The incidence of
working in addition to organic etiologies of AUB were 73.9% (628/850) along with 26.1% (222/850),
respectively. The maximum frequent working etiologies of AUB were abnormalities in proliferative
endometrium (DPE) (235/628; 27.7%), withii) following proliferative endometrium with 155/850 cases
(18.2%).iii) The maximum frequent organic disfigurements were benign endometrial polyp (102/850;
12%).iv) Subsequent to that was non-atypical hyperplasia (55/850; 6.5%) followed byv) atypical endometrial
hyperplasia/endometrial intraepithelial neoplasia (AEH/EIN) (41 cases, or 4.8%). Vi)Of the 22 cases of
endometrial carcinomas, 81.8% were of the endometrioid type, with following 9.2% cases of carcinosarcoma,
as well as the rest were clear cell carcinoma (4.5%) in addition to serous carcinoma (4.5%).
Perimenopausal AUB is frequently observed along with possesses the capability of originating from a
complicated crosstalk of hormonal fluctuations as well as structural abnormalities for instance uterine
leiomyomas or endometrial polyps. Perimenopausal women are further at escalated risk for oestrogen-guided
endometrial hyperplasia as well as have a potentiated risk for endometrial cancer [7]. Their study observed
that women with low parity possessed greater plausibility to have AUB (66.2%) in contrast to multiparous
(30.8%) women who were grand multiparous (1.5%), or those women who had never been pregnant (1.5%).
This is converse to other studies in which AUB possessed greater prevalence in multiparous groups [8,9].
Global cultural trends, in addition to, the greater literacy rate, economic status of Kerala, with a greater
proportion of small nuclear families,might possessthe capability of partly exposition the contrasting data in
association with parity.

Hypothyroidism is well acknowledged to influence a wide range of physiological systems, inclusive of
menstrual function, in women of reproductive age [10-12].

Here we report two perimenopausal AUB patients whose  presentation was morbid obesity with

hypothyroidism with menorrhagia.
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2.1 Case Report 1

A 50 yr old patient’s presentation was at the age of 50 yrs with escalated bleeding with passage of clots
particularly in evening ,now escalated since 9-7-2025 .

She gave a history of hypothyroidism, was on thyronorm 100ug as well as when omitted it furthergot
deranged. Apart from that she was handicapped in lieu of morbid obesity with her knees badly affected for
which she possessed the incapacity of walking in lieu of which the orthopaedician initiated methotrexate as
well as folinic acid, joincerin(containing glucosamine 800mg, diacerin 50mg and sulphonyl
methane25mq),besides 2 more medications(methyl prednisolone4mg as well as etoricoxib 50mg.

She had been married for -27yrs with3 children 2 males-25&24yrs and 1female 22yrs subsequent to which
ligation of fallopian tube was performed with her attributing obesity to tubal ligation.

On 10/7/25 General Physical Examination(GPE)revealed -pulse-98/min,BP-177/109mm Hg,wt-99kg,ht-
151cm,BMI-43.70Kg/m?

Trans vaginal Ultrasonography (TVS) was tough to perform in lieu of morbid obesity.

TVS revealed - Uterus 46.5x39.6mm with ET-10.6 mm,paradoxically she got awrong report of endometrial
thickness(ET-16.2) reported in some other center which actually was the cortical thickness of kidney -16.2

mm  due to presenceof pelvic kidney which measured 5.9cmx2.2cm.Both ovaries were normal in size.
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Figurel-Pelvic Kidney (on right sidewith uteruson left side)

Investigations at that time revealed -HB-9.3gdec,PCV-36.7,ESR-82, TLC-9830/Cumm,DLC-P63L24E0B3,

Dr Kulvinder Kochar Kaur. (2025). A Report of Two Unique Perimenopausal AUB Patients with Severe to
Morbid Obesity with Hypothyroidism with Menorrhagia with Differential Response to Norethisterone Acetate
with Exposition for Same. MAR Clinical Case Reports. (2025) 6:07



Dr Kulvinder Kochar Kaur, MAR Clinical Case Reports. (2025) 6:07. Page 5 of 16

Platelet count 3.4lakh (1.25-3.5)BT-3°45’(2-7),CT-6.25(3-10),PT-12.9/12.0,INR-1.01,MCV-76.5(82-
100)fLdec. MCH20.8(27.0-34.0)pgdec MCHC27.2(31.6-35.4)g/dl dec RDW-CV17.4(11.5-15.0%, RDW-
SD-48.6(35-56)fL, LFT-SB(T)-0.71mg/dI(0.2-3.2), SB(D)- 0.23mg/dl(0.0-0.39), SB(ID)- 0.48mg/dI(0.0-0.8),
SGOT-20.44U/L(0-46), SGPT-30.41 U/L(0-46), AP-107.4 mg/dI(30-130), TP-6.98g/dI(6.0-8.3),
Alb3.94g/dI(3.4-5), Glob3.94¢/dI(1.9-3.9),A:G1.3(1-2), HCV-Negative, HIV-Negative, HBsAg-
Negative,VDRL Negative, oral glucose tolerance test (OGTT)- F-89mg,1°-92mg,2’-92 mg subsequent to 75
g glucose.

Thyroid functiontest illustrated TSH was 17.7ulU/L,repeat 10.4 ulU/L,TT4-12(5.0-13,0),T3 2.0 ng/ml(0.80-
12.9) was also with in normallimits. RFT-S Creat-0.52 mg/dl(0.51-0. 95),eGFR -113ml/min/173m2,BUrea-
22.10ng/dl(6.0-20),UricAcid-5.09,Scalcium-8.03 mg/dI(8.60-10.30)dec

P43.17 mg/dl(2.4-4.40),Na 139mEq/L(139-146),K3.98 mEq/L(139-146),Cl-107 mEq/L (101-104)

The patient had been prescribed a combination of telmisartan 40mg with Smgamlodipine however she
discontinued it ,so she has been emphasized the significance of its utilization in lieu of pelvic Kidney which
was small sized. Additionally, she was prescribed norethisterone acetate(tradename primolut-n tidx3days
which was followed by norethisterone bdx21 days. Her bleeding got controlled within aweek, she was
recommended persistence of thyronorm 100ug in view of borderline control as well as in lieu of physical
handicap,exercise was not feasible,so she was told to start high protein Diet intake 1250-1500 Kcal mg divided
in morning(breakfast) in addition afternoon & least calories at evening/dinner along with avoidance of
proteins at evening/night as recommended inobesity,eat in morning breakfast, (eat like a king)afternoon(eat
like a middleman) at evening/dinner,(eat like a pauper) in addition to morning/ breakfast / between moring
and breakfast was prescribed garcinia cambogia capsules(possessing hydroxycitric acid in the form of anti
obesity agents) The patient was further advised to get lipids profileinclusive of cholesterol, triglyceride, high-
density lipoprotein cholesterol (HDL-C), LDL-C, however she didnot get them donetill now on which she
has lost 1kg in 1 month. methyl prednisolone 4mg, methotrexate as well as etoricoxib 50mg have been omitted
along with in contrast to joincerin(containing  glucosamine 800mg,diacerin50mg and sulphonyl methane
25mg) now replaced with projoint, asdiacerin 50mg might be toxic to Kidney (containing glucosamine
750mg, rose hip extractl37.5mg,undenatured type Il collagen peptide and  methyl sulphonyl
methane200mg,vitamin B12-2.2ug).

2.2 Case Report 2
A 48 yr old patient’s presentation was at the age of 48 yrs on 4/8/25 withescalated bleeding with passage
of clotsfor the last 4-5 mths which was temporarily controlled by norethisterone but recurred repeatedly -

sheconsulted 4-5 gynecologists . She gave a history of hypothyroidism, was on thyronorm 50pug on which
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hypothyroidism was well controlled.
On 4/8/25 General Physical Examination(GPE)revealed —pulse-82/min, BP-130/87mm Hg, wt-79kg,ht-
149cm,BMI-35.755K g/m?

Trans vaginal Ultrasonography(TVS)

Uterus was enlarged to 76.2x39.6mm with ET-15.7mm with small fibroids measuring 2x2submucusfibroid
but the endometrial thickness(ET-15.7mm) was substantially thick which was extending to the cervical canal
upto 1.5cm as well as uterus was acutely retroverted with right  ovarian sizel.8x1.7cm,left 1.7x1.65cm.

Y

Figure 2- Acutely retroverted uterus with thick endometrium ET-15.7mm extending to the cervical canal

upto 1.5cm with ovarian sizel.8x1.7cm

Investigations at that time revealed — HCV-Negative, HIV-Negative, HbsAg- Negative TSH was
2.2ulU/L,TT3-2.39ng/ml(0.80-1.9), TT4-11.37(5.0-13,0).The patient refused to get too many investigations
in lieu of escalated bleeding with passage of clots particularly in evening for the past 4-5mths for which
she was given norethisterone athough in case of dosages were adequate or not was not clear from the history
of patient by 4-5 variable gynecologists dosages was plausibly not adequate in reference to body weight as
well as BMI. Additionally, since we had not earlier seen such thick ET correlated with AUB along withit was
extending to the cervical canal upto 1.5cm we tried to rule out any association with pregnancy or retained
placental products byperforming a urinary pregnancy test to rule out both (RPOC) or any germ cells tumors
which liberate human chorionic Gonadotropins(HCG), but it was Negative.So since norethisterone hadfailed
as well as patient was extensively apprehensive she was not convinced with diagnosis thereby she refused to
comply with the prescribed agents mifepristone in combination with elagolix in addition to since she was

not willing for any surgery or even any repeat D&Cs for ruling out any malignancy( which apparently she
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had got done by 1 of earlier gynecologists& patient gave a verbal report of normal no knowledge, if
proliferative endometrium or atypical endometrial hyperplasia which apparently should have reverted
subsequentto norethisterone, in case if received adequate dosages of norethisterone as well as isrunning from
pillar to post for knowledge of diagnosis as shewas incapable of understanding despite my extensive
explaination in her language please try this medications as she hadfibroid uterus with substantially thick
endometrium  but all she was bothered about her avoidance of surgery & giveall reports for a newer
consultation so outcomes of thiscomplicated patient not known as she refused to follow prescribed agents and
justwants let me know if this will totally cure her,which one needs to follow up to gain knowledge.

3. Discussion

Earlier we had reviewed how Thyroid hormones(TH) control body weight, lipid as well as the carbohydrate
metabolism in addition to thermogenesis. They regulate lipid metabolism by demonstrating specific actions
on the liver along with adipose tissue(AT), summarized in Figure 1[reviewed in ref no 13], in a coordinated

way however rarely with debatable effects [14].

o
Pinsulin resistance kD

Figure 3
Courtesy ref no-13-Possible mechanisms in the association between hypothyroidism and NAFLD. LPL:
Lipoprotein Lipase; ROS: Reactive Oxygen Species; TRG: Triglyceride; Chol: Cholesterol.

T3 regulates the expression of genes involved in hepatic lipogenesis as well as the genes involved in the fatty

acid oxidation(FFA) through the thyroid hormone receptor-p, that is the main isoform expressed in the liver
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[15,16]. Thyroid hormone receptor-a  is the main modulator of thyroid hormone(TH) actions in the heart in
addition to brown adipose tissue(BAT) 13. Thus, TH regulates lipid metabolism in a tissue- dependentmanner,
along with this was validated by studies in knockout(KO) mice. THR-a-knockout mice demonstrate reduced
liver fat levels as well as white adipose tissue (WAT)mass through diminished genes involved in lipogenesis.
They possess lesser insulin resistance(IR) in addition to hepatic steatosis [16]. THR-B-knockout animals
reveal an escalated liver mass along with the hepatic lipid accrual through escalation of lipogenic genes as
well as reduction in fatty acid -oxidation but no significant changes in WAT [17].

Hyperthyroidism has been demonstrated, to escalate AT lipolysis [18] as well as hepatic lipogenesis in
addition to is correlated with lesser body weight, prominently in view of increased catabolism [19]. Such
effects get modulated by a T3- stimulated escalation of the expression of variable lipogenic genes (for
instance acyl-CoA-synthetase, fatty acid synthase(FAS), acetyl-CoA carboxylase(ACC) along with glucose-
6-P dehydrogenase(G6PD)) as well as genes responsible in FFA (for instance lipoprotein lipase(LPL), fatty
acid-binding protein (FABP) as well as fatty acid transporter(FAT) [15]. Hypothyroidism diminished liver
uptake of FFA procured from triglycerides [20], in additionto is associated with a decreased lipolysis in the
AT along with decreased cholesterol clearance [21], resulting in ,f oxidation of FFA as well as triglyceride
clearance is diminished, with a concomitant  hepatic accrual of triglycerides along with escalation of low
density lipoprotein (LDL) uptake. Hypothyroidism decreases hepatic lipase activity, which modulates FFA
in addition to oxidation of long-chain fatty acids(ICFAs) for energy generation.Lipid storage in the liver is
further increased by obesity along with lesser resting energy expenditure(EE), both escalated by
hypothyroidism [20]. TH treatment in human along with murine models reverts hepatic lipase decreased
actions.

In the mitochondria, TH induces carnitine palmitoyltransferase-1a(Cptla), the rate-limiting enzyme in FFA,

leading to accumulationof FFA.

Obesity, in both human as well as animal studies, is found to lead to lipid accumulation in the liver, resulting
in fibrosis in additionto cirrhosis. Escalated hepatic lipid accumulation stimulates downregulation of variable
metabolism- correlated genes, which are based on T3 actions [15].Thyroid hormones are activators of
lipogenesis via direct in additionto indirect modes .T3 stimulates enzymes that catalyze variable significant
steps of hepatic fatty acid generation, for instance ACC (which catalyzes the carboxylation of acetyl-CoA to
malonyl-CoA, the first step of hepatic fatty acid synthesis) along with FAS [22].T3 also stimulates various
transcription factors whichare implicated in de novo lipogenesis(DNL), for instance carbohydrate responsive
element-binding protein (ChREBP), a robust lipogenic controller [21]. Thyroid-stimulating hormone(TSH)

participating is believed to stimulate hepatic lipogenesis via binding with the TSH-receptor expressed at
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the surface of the hepatocytes, that further leads to inductionof the peroxisome proliferator-activated receptor-
v (PPARY)pathway along with activation of sterol regulatory element-binding transcription factor 1 (SREBP-
1c) [24,25]. TSH directly escalates hepatic gluconeogenesis as well as diminishes phosphorylationof 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, the major target of statins, thereby inducing
stimulation of hypercholesterolemia [26].Animal studies have suggested a role of T3 in hepatic mitochondrial
turnover, which is altered in nonalcoholic fatty liver disease(NAFLD).TH apparently enhances mitochondrial
biogeneration along with mitophagy of nuclear receptors [27]. Conversely, hepatic steatosis leads to the
repression of T3- based genes involved in metabolism in both humans in addition to animal models [28].
Thyroid hormone signaling further reacts to cross-talk amongst thyroid receptors along with other nuclear
receptors sensitive to circulating metabolite quantities, for instance PPARs as well as the liver X receptor
(LXR) [29]. Alterations of lipophagy, the modes of autophagy of lipid droplets, which is a significant step
of lipid mobilization in the liver, is further believed to take part in NAFLD, as well as T3 has been
demonstrated to stimulate lipophagyin vitro along with in vivo [30].Oxidative stress from [-oxidation is
thought to be aiding in the propagation of nonalcoholic steatohepatitis (NASH) to hepatocyte inflammation
as well as liver fibrosis. Hyperthyroidism has been demonstrated toescalate oxidative stress(OS), leading to
liver cell damage [31], whereas hypothyroidism reduces OS levels through decreasing energy
expenditure[32].

Thereby, TH might aid in the propagation of NAFLD to NASH, however the precise pathophysiological

modes need clarification[rev by us in ref 33]..

4. Conclusions and Directions

Thereby, here we report two perimenopausal AUB patients whose presentation was morbid obesity(first
BMI->43. 0Kg/m?, second BMI>-35.0Kg/m? with hypothyroidism with menorrhagia. Despite presentation
of patients were in the form of perimenopausal AUB, both were distinct from each other.1) first Case Report
1 (was older age wise, with greater BMI, greater thyronorm requirement, greater handicaps, her
endometrial thickness(ET-10.6) was substantially lesser in contrast to secondpatient, however she promptly
responded to primolut-n, while second was younger, required lesser thyronorm dosages despite getting
appropriate medical treatment she illustrated failure of response, the expositions might be i)noncompliance

tofollow appropriate prescription ii) Negative thought process.

Since we acknowledge cholesterol is the precursor of gonadal sexsteroids both in men as well as women.With
perimenopausal age cyclespossess a tendency of menstrual cycle irregularities to start. Appearance of

menstrual cycle irregularities takes place particularly in the presence of hypothyroidism. Here in obesity
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mechanistic modesare analogous to that observed in case of Polycystic other ovary syndrome (PCOS). The
manner illustrated in Figre3, in obese PCOS, where escalated androgens generation takes place followed by
pregnenolone=->170H pregnenolone=->, Dehydroepiandrosteronesulphate (DHEAS)=->
=>androstenedione=> testosterone( T), production in the theca cells by  Luteinizing hormone(LH),
whereasin the granulosa cells androstenedione as well as testosterone( T) transformation to estrogen takes

place[rev in ref 34].

Luteinising hormone receptor

Cholesterol Thecacell
CYP11A1
StAR §
HSD3B2
Pregnenolone > Progesterone
CYP17A1 l CYP17A1
Y HSD3B2
17-hydroxypregnenolone » 17-hydroxypregnenolone
CYP17A1 l
HSD3B2
Dehydroepiandrosterone = Androstenedione
AKR1C3/
HSD1781 I I ARKICS
HSD3B2
Androstenediol > Testosterone
Follicle stimulating hormone receptor
Granulosa cell
Testosterone Androstenedione
L )
Aromatase
(CYP19A1)
Oestrogens
SRDSA
v
Dihydrotestosterone
Figure 4
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Courtesy ref no-34-Classical pathway of androgen synthesis. Luteinising hormone stimulates the classical
pathway of androgen synthesis in ovarian theca cells. Cholesterol is transported to the inner mitochrondrial
membrane by steroidogenic acute regulatory protein (StAR). A cleavage system of the cytochrome P450
enzyme, CYP11A1, ferrodoxin, and ferrodoxin reductase converts cholesterol to pregnenolone. Expression
of CYP11ALl is stimulated by activation of the luteinising hormone receptor. Pregnenolone is transported to
smooth endoplasmic reticulum where it is converted to 17-hydroxypregnenolone and subsequently to
dehydroepiandrosterone by the 17-hydroxylase and 17,20-lyase subunit of the CYP17Al enzyme,
respectively. Dehydroepiandrosterone is then converted to androstenedione or androstenediol and
subsequently to testosterone by a combination of 3B-hydroxysteroid dehydrogenase type Il (HSD3B2) and
aldo-keto reductase type 1C3 (AKR1C3). 17B-hydroxysteroid dehydrogenase 1 (HSD17B1) also catalyses
the conversion of dehydroepiandrosterone to androstenediol. HSD3B2 converts pregnenolone and 17-
hydroxypregnenolone to progesterone and 17-hydroxyprogesterone, respectively, which are substrates for a
back door alternative pathway of androgen synthesis. Androstenedione and testosterone diffuse into
granulosa cells where they are converted to oestrogens by the action of aromatase (CYP19A1), under the
control of follicle stimulating hormone receptor activation. Testosterone can be converted to

dihydrotestosterone by steroid 5a-reductase (SRD5A) in peripheral tissues

This  might be enough toexplain escalated production of estrogens. Neverthelessit, has been well
acknowledged for long that Adipose tissue(AT) possesses the capability of converting androgens to
estrogens[35].Thereby, obesity alone can explain in perimenopausal women whose follicular cohort is at
verge of finishing ,however escalated production of estrogens in AT are capable of resulting in menstrual
cycle irregularities, with TH issues aggravating bleeding due to unopposed actions of estrogens . Thereby,
administration of 19 nor testosterone derivatives progesterone (Pg) was efficacious, in the first patient.
However second patient in view of increased stress along with negative thought process, adrenal gland
participates in escalated production of androgens, particularly 11-oxygenated androgen followed by that of

estrogens therefore no response to Pg ( see Figureb).
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Courtesy ref no-34-Pathway for 11-oxygenated androgen synthesis, which begins in the adrenal cortex.
Androstenedione and testosterone are produced by the classical pathway (4). Dehydroepiandrosterone is
diverted to downstream androgens or sulphonated to dehydroepiandrosterone sulphate by the
sulphotransferase, SULT2A1. Androstenedione and testosterone are hydroxylated by 11B-hydroxylase
(CYPI11B) to produce abundant 11p-hydroxyandrostenedione (110OHA4) and smaller amounts of 11f3-

hydroxytestosterone (110HT). Renal 11B-hydroxysteroid dehydrogenase type 2 (HSD11B2) converts
110HT to 11-ketotestosterone (11KT) and 110HA4 to 11-ketoandrostenedione (11KA4). In adipose tissue,
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11KA4 is metabolised to 11KT and 11-ketodihydrotestosterone (11DHKT) by aldo-keto reductase type 1C3
(AKR1C3) and steroid-5a-reductase (SRD5A), respectively. 110HA4 is metabolised to 110HT and 11p-
hydroxydihydrotestosterone (11OHDHT) by 178-hydroxysteroid dehydrogenase 2 (HSD17B2) and SRD5A,
respectively. 11KT and 11KDHT are potent agonists of the androgen receptor whereas 110HT and
110OHDHT have milder potency. StAR=steroidogenic acute regulatory protein; HSD3B2=33-hydroxysteroid
dehydrogenase type II; CYP11A1, CYP17A1, CYP11B1l=cytochrome P450 enzymes.

Recently we reviewed the part of N-Acetylcysteine (Nac), & Selenium in tackling Ferroptosis, Oxidative
stress (OS) & PCOS [rev in 36]. Selenium represents a component of antioxidant enzymes for instance
glutathione peroxidase(GPx), which helps in scavenging ROS along with diminishing OS. Recognized that
selenium’s antioxidant properties might be advantageous in diminishing oxidative injury, Selenium might
possess role in improving insulin sensitivity, however not by direct hormonal actions [rev in 36].
Additionally, selenium has been acknowledged to modulate immune reactions, inflammation, in addition to
affect hormonal balance. Chronic low-grade inflammation is correlated with PCOS, along with selenium’s
anti-inflammatory actions might aid in better management of PCOS symptoms [rev in 36]. Selenium is a
critical component of enzymes implicated in the generation as well as transformation of thyroid hormones [rev
in 36]. Thyroid peroxidase (TPO) enzyme is imperative  for the generation of thyroid hormones. TPO
catalyzes the iodination of tyrosine residues in thyroglobulin, a protein generated by the thyroid gland, which
is a crucial step in the production of thyroid hormones, the triiodothyronine (T3) along with thyroxine (T4).
Without sufficient selenium, TPO action might be jeopardized, resulting in thyroid hormone dysequilibrium
[rev in36]. In turn, deiodinase enzymes are implicated in transforming one kind of thyroid hormone (T4) into
the greater active kind (T3) in addition to as controlling their accessiblity in variable tissues [rev in36].
Selenium is required for the appropriate working of these deiodinase enzymes [revin 36]. Certain persons
with PCOS might further experience thyroid impairment [rev in] 36. Hormonal deorchesteration in addition
to IR correlated with PCOS are capable of plausibly affecting thyroid working. Thyroid impairment,
particularly situations for instance hypothyroidism, possesses the capability of helping in development of
PCOS symptoms, inclusive of irregular menstrual cycles along with hurdles in weight management [rev in
36]. Therefore, there  might be part of antioxidants for instance N-acetylcysteine as well as selenium in
such patients with  hypothyroidism menorrhagia or other menstrual cycle irregularities . Additionally, in
second patient | advocate rajyoga meditation for practicing positive thought process[revin 37].
Furthermore, once acknowledge obesity reproductive perimenopausal women try controlling obesity for

avoidance of postponed menopause.
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