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Abstract-- PCOS or Polycystic Ovarian Syndrome is a 

common endocrinological condition seen in females which 

occur due to a variety of factors like stress and unhealthy diet. 

Various inflammatory responses and oxidative stresstrigger 

the condition by altering metabolic programming and 

hormonal balance. The review describes a brief 

pathophysiology of PCOS and how different nutrients like 

vitamins, minerals, herbal medicine and complementary 

therapies like yoga, acupuncture will help in alleviating the 

adverse effects of the underlying condition. These therapies 

are natural and is recommended over medicines like 

Metformin as they promote hirsutism. The action of these 

therapies, entirely depends on the approach of patients, their 

geneticsand the environment. The main aim is to depict the 

usefulness of therapies rather than taking dozens of 

medicines. Nearly 70% patients have successfully responded 

to supplementation of nutrients along with yoga and 

recommended them over medicine sincetheir menstrual cycle 

regularized, LDL levels lowered and metabolism improved. 

Few supplements had no effect on hormone metabolism but 

they were excellent in controlling lipid profile.Nutritional 

supplements have shown the potential to alleviate oxidative 

stress thereby reducing inflammation and lowering insulin 

resistance.They normalized the levels of hormones,restored 

fertility andherbal medicine like cinnamon, mint have the 

same potential in managing PCOS. 
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I. INTRODUCTION 

PCOS is a common endocrinopathy seen in reproductive 

age group females; those belonging to 15-25 years. The rate 

of occurrence is 12-18% as per studies. Anxiety, 

hyperandrogenism, binging on junk foods, lack of physical 

activities lead to PCOS. The problem in HPO axis triggers 

ovary to release excess androgen leading to male pattern 

hair growth [1]. The androgens convert to oestrogen by 

aromatization, thereby preventing LH surge and thus there 

is anovulation and amenorrhea.  

 

USG findings reveal more than 10-12 follicles in either 

ovary and biochemical reports display altered FSH: LH 

ratio, increased free testosterone and decreased SHBG. The 

diagnosis is based on Rotterdam Criteria that tells that out 

of the three findings, if any two of them is seen in the 

patient, then she is said to be a case of PCOS. If the girl 

complains of secondary amenorrhea or no menstruation for 

2-3 months or more, she has hirsutism; her hormonal levels 

are abnormal and her USG reports show many follicles or 

cysts in the ovaries then she is a PCOS patient. If the girl 

had complained about any two among the above said, then 

according to the Rotterdam criteria, she would be called as 

a patient PCOS [2]. The oestrogen levels are constantly 

raised, thus the hormonal levels and disturbed and the LH 

are also raised thus there is no typical LH surge that occurs 

normally in a female on the 14th day of her menstrual cycle. 

The absence of LH surge prevents ovulation and thus the 

Graafian follicle cannot rupture to release the ovum in the 

secondary oocyte stage. She does not menstruate due to no 

release of ovum. This continues for months and the 

follicles being unable to rupture eventually turns to cysts 

that is seen on ultrasound [3]. Effects of excess androgen 

causes hirsutism; excess facial, pubic growth of hairs and 

rarely it may cause male like deepening of voice and 

clitoromegaly. Testosterone, an androgen binds to Sex 

Hormone Binding Globulin (SHBG), a protein so that 

itshalf-life is stable and it releases when required. In this 

condition the testosterone is elevated and thus the SHBG 

cannot accommodate the humungous amount, thus SHBG 

levels are lowered that gets reflected on biochemical 

analysis [4]. Normally the FSH:LH ratio is 2:1 but in these 

patients the ratio gets altered to 1:2 or 1:3. Such patients 

develop abdominal fat and insulin resistance (IR) due to 

metabolic disorders. The cells cannot uptake insulin and 

there is hyperinsulinemia and hyperglycaemia. The 

prolonged effects of IR leads to type 2 Diabetes mellitus 

and obesity may lead to cardiovascular diseases, 

dyslipidaemia.  
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Obesity causes release of fatty acids and tumour necrosis 

factor alpha from adipose tissue to facilitate IR. High 

oestrogen levels may cause endometrial hyperplasia [5]. 

PCOS patients develop infertility and thus they cannot 

conceive. Oxidative stress leads to inflammatory conditions 

like PCOS and thus it must be controlled. IGFR1 signalling 

is reduced in them and there is elevated COX2 production 

that hinders oocyte maturation facilitating the infertility. 

Adiponectin levels are decreased and leptin increases in 

such patients leading to excess hunger. Hunger causes them 

to intake more food, leading to obesity [2]. The lipid profile 

is drastically degraded in such patients. They show elevated 

LDL level, high VLDL and TG level but HDL is lowered. 

The accumulation of fatty acid and cholesterol leads to this 

condition and paves the way for CVD, renal failure, etc [6]. 

PCOS can be treated by medicine like OCPs, metformin, 

danazol and others but they cause side effects like 

withdrawal bleeding, nausea, hirsutism, prevents 

pregnancy, etc. Nutritional therapy is a very big rescue to 

such adverse effects and have a potent role in treating 

PCOS [7]. Various vitamins, minerals, supplements, herbal 

medicine, yoga have played an immense role in the patients 

on whom studies were conducted. They normalized 

menstrual cycle, improved IR, hormone levels and lipid 

profile. They have a role in signalling thereby modulating 

the insulin and hormone metabolism [5]. Thus, the 

nutritional and complementary therapies can improve the 

lifestyle of PCOS females and replenish their fertility 

issues [7].Stress, distorted body shape are important 

determinants of symptoms and the influence of 

psychological factors must be considered when treating the 

females [8]. An USA study in a population showed that the 

8% black women and about 5% white women were 

affected with PCOS. The features of PCOS may differ from 

race to race due to certain factors like eating habits 

[9].About 65-70% women have responded to nutritional 

therapy and yoga and have recommended them over 

medicines[2]. 

II. NUTRITIONAL THERAPY TO MANAGE PCOS 

The roles of various nutritional supplements like 

vitamins, minerals, L-carnitine and others have been 

discussed along with the results observed on patients as per 

study conducted. 

2.1 Role of Vitamins: - 

The role of different vitamins on PCOS females are 

discussed below.  

 

 

2.1.1 Vitamin D 

Vitamin D helps in calcium metabolism. Its 

supplementation has led to improved insulin resistance and 

lowered LDL [10]. It indirectly influences carbohydrate 

metabolism by normalizing extracellular calcium and 

parathormone concentration [11]. It affects the expression 

metabolic genesthat control inflammation by inhibiting 

pro-inflammatory cytokines which may contribute to the 

occurrence of IR [12]. Women with PCOS receiving 20,000 

IU of cholecalciferol weekly benefited from improved 

carbohydrate metabolism and decrease in fasting glucose, 

triglycerides, and Estradiol were observed. Vitamin D 

stimulates the differentiation of granulosa cells and 

influences follicular maturation by targeting AMH, thereby 

restoring fertility [10]. 

2.1.2 Vitamin E 

Tocopherol is a free radical scavenger, thus alleviates 

oxidative stress. It reduces LH, FSH and increases SHBG. 

It promotes thickening of endometrium and treats infertility 

[13]. According to a study, cosupplementation of 400 IU 

vitamin E with 1000 mg of ω-3 fatty acids for 12 weeks led 

to improvements in IR and androgen concentration. It is 

often supplemented with coenzyme Q10 [14]. 

2.1.3 Vitamin B9 

Folic acid or vitamin B-9, is the synthetic form of folate 

derived from foods and supplements as it cannot be 

synthesized in the body. It acts as a coenzyme in several 

key reactions needed for nucleic acid synthesis and is 

essential for methylation of homocysteineto methionine 

[15]. Folic acid is proposed to have antioxidant, anticancer, 

and cardioprotective properties beneficial in PCOSwomen 

[2]. Moreover, supplementation with folate could normalize 

the typically elevated Hcy concentration observed in 

women with PCOS. CRP, MDA reduced on folate 

supplementation and its intake 5mg/day reduces insulin and 

LDL as per studies [16]. 

2.1.4 Inositol 

Vitamin B8 has two stereoisomers, myoinositol and D-

chiro inositol that play a major role in treating PCOS [17]. 

Current studies portrayed that myo-inositol is as effective 

as metformin in shaping the clinical and metabolic profile 

of PCOS females, but myoinositol showed no side effects 

like metformin [18]. Both MI and DI isomers are second 

messengers of insulin, stimulates glucose uptake and 

glycogen synthesis. 496 participants found that MI 

supplementation, alone or combined with DI, significantly 

reduced fasting insulinand increased SHBG was also 

observed [19]. 
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2.2 Role of minerals: 

The roles of various minerals are elucidated below. 

2.2.1 Selenium 

Selenium is an essential trace element and vital part of 

selenoproteins which assist in redox reactions and have 

important antioxidant and anti-inflammatory functions. 

Selenium is associated with a lower level of CRP [20]. 

Selenoproteins protect against oxidative stress caused by 

excessive concentrations of ROS and RNS. It is also 

involved in metabolic functions, and its plasma 

concentrations are thought to be decreased in women with 

PCOS, potentially leading to free radical accumulation and 

hyperandrogenism [21]. A study conducted in 2019on 

PCOS identified 5 RCTs, where women with PCOS were 

supplemented with 200 ug Se daily for 8–12 weeks. 

Findings revealed reduced IR, inflammation, and oxidative 

stress, whereas results were inconsistent for BMI, weight, 

FBG, lipids, hormonal parameters, or other features of 

PCOS such as acne and hirsutism [22]. 

2.2.2 Calcium 

Women with PCOS have abnormalities or reduction in 

calcium concentrations [23]. Calcium and vitamin D are 

often supplemented together as vitamin D improves 

calcium absorption, enabling it to carry out functions like 

the maintenance of bone, nerve transmission, and endocrine 

secretions [24]. Combined magnesium, zinc, calcium, and 

vitamin D supplementation in astudy showed significant 

reduction in hirsutism and total testosterone but no effect 

observed on SHBG level [2].Improvement in lipid profiles, 

menstrual regularity, and follicular maturation, reduced 

serum insulin, IR, FBG has been reported too [1].  

2.2.3 Zinc 

Zinc, a micronutrient, plays a role in lipid metabolism, 

glucose metabolism and fertility. Low zinc intake is 

associated with hyperinsulinemia, increased inflammation, 

and worse lipid profile like high LDL [25]. It stimulates 

lipogenesis and glucose transport through GLUT4. Zinc 

deficiencyplay a significant role in the pathogenesis of 

PCOS and is a prognostic marker of the same [26]. Studies 

showed that the average serum zinc levels of PCOS 

patients are significantly lower compared with healthy 

controls. A recent study found that 4–50 mg of Zn 

supplementation 1–2 times daily for 8–12-week improved 

IR and lipid profiles in women with PCOS, and reduced 

CRP, oxidative stress (MDA). Reductions in fT, FSH, and 

DHEA-Sulphate were also noted [27]. 

 

 

2.2.4 Iron 

Iron is a trace element and is vital for human life for 

oxygen transport. It is an important cofactor of 

Haemoglobin. Serum ferritin concentrations are increased 

in some women with PCOS, especially in them who are 

insulin resistant [28]. This mild iron overload may be due 

to acquired or genetic iron-sparing mechanisms due to 

oligomenorrhea, or increased iron absorption from 

decreased hepcidin. Studies revealed insulin sensitivity and 

reduction in S. ferritin[29]. This suggests that body iron 

stores in PCOS are driven more by IR and 

hyperinsulinemia than by menstrual losses. However, 

studies examining the relations between iron metabolism 

and PCOS are ongoing [30]. 

2.2.5 Chromium 

Chromium is a safe and highly tolerable trace element 

provided by dietary intake and dietary supplementation 

especially chromium picolinate. It is an essential element in 

glucose and insulin homeostasis. Studies have reported that 

500-700mcg daily supplementation of Crpicolinate results 

in decreased blood glucose levels [31]. Some studies 

showed a positive impact of Cr supplementation on PCOS 

while other evidence revealed that Cr had unfavorable 

effects [32].Meta-analysis revealed that Cr supplementation 

had no effect on FBS level but had a beneficial effect on 

fasting insulin. Random effect analysis revealed that 

supplementation had a beneficial effect on free testosterone 

but no effects on serum DHEA [3].It also indicated that Cr 

supplementation could significantly reduce BMI. A meta-

analysis by Onakpoya et al. including 11 RCTs showed that 

Cr could significantly reduce weight and body fat [5]. 

However, further research should be performed with higher 

doses, longer duration and with larger sample size to 

confirm the meaningful impact of Cr on insulin 

metabolism. It has been shown that PCOS is more common 

in subjects with insulin resistance, type 2 diabetes mellitus 

and metabolic syndrome. Cr supplementation has 

significantly decreased blood triglycerides and increased 

HDL [33].  

2.3 Role of Carnitine 

Carnitine is a quaternary ammonium compound 

synthesized from amino acids lysine and methionine [2]. It 

is involved in glucose and fatty acid metabolism. L-

carnitine is responsible for β-oxidation of fatty acids. 

Women with PCOS are reported to have lower 

concentrations of L-carnitine, which has been associated 

with oocyte quality and accumulation of long chain fatty 

acids [6].   
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A daily dose of 3 g/Lcarnitine supplementation for 3 

months improved insulin sensitivity, BMI, and reduced 

serum LDL in a study conducted on 80 women with PCOS 

[7]. 

2.4 Role of omega 3 fatty acids 

It is an unsaturated fatty acid responsible for hearth 

health. ω-3 fatty acids have anti-inflammatory, antioxidant, 

and antihypertensive properties and alsoregulate abnormal 

expression of some genes like decreased IGF1 signalling 

and increased COX2,worsening oocyte maturation. ω-3 

fatty acids are found in fish oil supplements [34]. 

Granulosa cell cultures treated with 25–100 μg of the ω-3 

fatty acid EPA showed increased IGF-1 and lowered 

cyclooxygenase 2 (COX2) expression, both essential for 

follicle maturation and fertility [35]. 

III. HERBAL MEDICINE FOR MANAGING PCOS 

Herbal medicine or supplements are naturally derived 

from plants and are often used for medicinal purpose. They 

have the ability to cure many diseases including PCOS that 

is discussed as follows. The main mechanisms of the 

effectiveness of medicinal plants in PCOS are not yet fully 

understood. Nevertheless, these mechanisms seem to 

improve the hormonal balance of LH, FSH, and 

testosterone, and enhance oxidative stress and metabolic 

disorders. 

3.1 Curcumin: 

Curcumin is a product derived from turmeric that 

reduces blood glucose level by inhibiting NF-kB pathway, 

attenuating TNF alpha and fatty acid levels. It activates 

PPARγ and hepatic glycolysis [7]. 51women reported 

improved IR on consuming 500 mg curcumin daily for 6 

weeks and their fasting blood sugar levels decreased too. 

Curcumin had no effects on lipid metabolism as per studies 

[6]. 

3.2 Cinnamon: 

Cinnamon or Cinnamomum verum and theirbioactive 

agents extracted from it like eugenol, cinnamaldehyde can 

stimulate glycogen synthesis, glucose uptake by cells, and 

increase insulin sensitivity by activating insulin receptors 

by inhibition of dephosphorylation of the insulin receptors, 

altering the expression of PPAR-γ [36]. A study conveyed 

thatcinnamon supplement decreased malondialdehyde level 

and elevated total serum antioxidant capacity thereby 

reducing oxidative stress [37].Cinnamon supplementation 

along with celery decreases production of reactive oxygen 

species (ROS) from ovarian tissue, thus protecting against 

oxidative stress in PCOS [38].   

Study conducted on 66 females showed improved IR, 

lowered LDL, regular menses on consuming cinnamon. 

Another study showed the same results along with lowered 

triglycerides and more HDL [2]. 

3.3 Pomegranate juice: 

The fruit juice of Punica granatum or pomegranateis 

rich in flavonoids that improves gut microbiota and reduces 

oxidative stress; inflammation [39].In a study, 86 women 

with PCOS consumed 300 mL of pomegranate juice for 8 

weeks showed improved lipids, lowered blood pressure 

(BP), lowered IR, BMI, and testosterone [40].  

3.4 Fenugreek: 

Fenugreek and related compounds like linoleic acid 

decreased the level of LH by reducing leptin, nitric oxide, 

and gonadotropin [41]. A study conducted on 208 PCOS 

females for 12 weeks who were prescribed 1000mg 

fenugreek everyday showed improvements in levels of 

prolactin, FBS, testosterone, SHBG, LDL, and triglycerides and 

LH:FSH ratio; decreased number of cysts, hirsutism, and 

promoted regularity of menstruation; and reduced weight and 

circumference of hip: waist [42]. 

3.5 Black cumin: 

Nigella sativaor cumin can reduce insulin, cholesterol, 

and triglyceride. A study on 10 females showed reduced 

cholesterol, TG, FBS, LH, LDL, FBS, insulin, and 

normalized the menstrual cycle. It regulated the menstrual 

cycles by decreasingthe LH level in PCOS patients [43]. 

3.6 Spearmint, ginger, and citrus mixture: 

They have anti -inflammatory and hypoglycaemic 

effects through active compounds that includecamphene, 

flavonoids, and terpenoids [44]. Spearmint, ginger, and 

citrus mixture was consumed100mg by 60 women with 

PCOS and infertility.  This mixture with or without CC, 

improved serum antioxidant concentrations including 

catalase, glutathione peroxidase. Improvements were also 

observed regardingIR, FBG compared to CC alone.Mint 

has an antiandrogenic effect and restores follicular 

development [45]. 

3.7 Aloe vera, green tea: 

Aloe vera, green tea (Camellia sinensi), chamomile 

(Matricaria chamomilla) and white mulberry (Morus alba) 

are medical herbs thatregulates lipid and carbohydrate 

metabolism; thus, they can be used by all phenotypes of 

PCOS women. Green tea has endocrine properties and is 

extremely good in maintain hormonal balance. It maintains 

LH, FSH levels in PCOS patients [46]. 
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IV. COMPLEMENTARY THERAPIES FOR MANAGEMENT OF 

PCOS 

Complementary therapies are those which are practiced 

along with intake medicine and proper diet to control 

PCOS. It is a natural booster for PCOS management and 

studies have shown various effects on patients.  

4.1 Yoga: 

Yoga, a mind-body therapy involves controlled breathing 

exercises and holding positions, often in a specific 

sequence and for a set amount of time. PCOS females were 

supervised for 12-weeksthat included 90 one-hour sessions 

that included Suryanamaskar, asanas, pranayama breathing 

exercises, relaxation, and meditation in the yoga group 

[47]. Participants in the yoga group had lower LH, FI,IR, 

and AMH post-intervention. In an RCT with adult women 

with PCOS, the three-month intervention included a guided 

yoga class for one hour three days a week, with pranayama 

breathing exercises and meditation. Participants in the yoga 

group had lower fT, and lower DHEA [48]. Another 

systematic review identified 16 studies that suggested that 

yoga may have promising benefits for the management of 

stress, anxiety, fatigue, menstrual irregularity, 

concentrations of LH, FBG, lipids, testosterone, and IR 

[49]. In a more recent RCT, Mohseni et al enrolled 67 

women with PCOS and reported that 90 min of daily yoga 

practice for 6-week reduced hirsutism and waist: hip 

circumference, but without improvements in BMI, BP, 

symptoms of acanthosis nigricans. The yoga study that 

investigated in adolescent girls with PCOS did find a 

decrease in LH and no change in FSH [50]. 

4.2 Aerobic Exercise: 

In a three-month study, cycling for 30 min three days per 

week resulted in decreased fasting insulin levels with no 

significant changes in the sex hormones and SHBG [51]. 

Similar findings were reported following a 24-week 

structured program with the same cycling parameters, and 

the improved FI was not maintained in a 12-week program 

followed by 12-weeks of detraining. A six-month study that 

involved cycling for 45 min three days per week decreased 

FI and IR. A 16-week RCT with continuous aerobic 

training on a treadmill resulted in decreased total 

testosterone with no changes in SHBG, E2, LH, or FSH 

[52]. 

V. CONCLUSION 

There are ample nutrient and related therapies that can 

manage PCOS. They are beneficial in ameliorating the 

adverse health outcomes associated with PCOS.  

The exercise interventions studied to date do not appear 

to consistently alter LH or FSH. The effects observed on 

different patients vary greatly due to their lifestyle, genetics 

and the way they follow up. Vitamin supplementation could 

be inserted into the therapeutic options of PCOS women 

regardless of BMI because of its cost effectiveness. The 

review describes the roles of these therapies on certain 

patients according to the studies conducted. More studies 

are going on to correlate the exact mechanisms behind the 

role of vitamins, herbs, yoga on PCOS patients. Studies has 

to be conducted on large scale of patients to come to a clear 

conclusion. 

VI. LIST OF ABBREVIATIONS 

PCOS- Polycystic Ovary Syndrome 

IR- Insulin Resistance 

LH- Luteinizing Hormone 

FSH- Follicle Stimulating Hormone 

SHBG- Sex Hormone Binding Globulin 

RCT- Randomized Control Trial 

E2- Estradiol 

FBS/FBG- Fasting Blood Sugar/ Glucose 

TSH- Thyroid Stimulating Hormone 

fT – Free Testosterone 

DHEA- Dehydroepiandrosterone 

COX2- Cyclooxygenase 2 

IGFR1- Insulin Growth Factor Receptor 1 

AMH- Anti Mullerian Hormone 
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