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Abstract: 

Background- PCOS, or polycystic ovarian syndrome, is a prevalent condition affecting 

women these days. Polycystic ovarian syndrome is a complex endocrine and metabolic disorder 

that affects 9–22% of women. Anovulatory infertility is a possible outcome of this condition in 

women who are fertile. It is commonly linked to many metabolic problems, including diabetic 

complications, diabetes-related insulin resistance, adiposity (increased weight), high 

cholesterol, and hyperandrogenism (which can present as hirsutism, acne, and irregular 

menstruation). 

Objective- To investigate the safety and effectiveness of non-pharmacological therapies for 

women with polycystic ovarian syndrome. 

Methods- The Cochrane library, PubMed, ScienceDirect, SpringerLink, The Journal of 

Clinical Endocrinology & Metabolism, and other databases were searched for information on 

gynecology. We searched several clinical trial databases from the previous year and past 

systematic reviews. 

Result- Non-pharmacological therapies for PCOS is incredibly successful for treating PCOS 

symptoms and is also excellent for maintaining general health, such as regular menstruation. 

This is supported by several reviews and research studies. 

Conclusion- The investigation revealed that lifestyle modification and physical activity are the 

most popular strategies in today's culture. There are other equally effective treatments for 

controlling polycystic ovarian syndrome, but women tend not to know about them, thus they 

are frequently disregarded. 

 

Keywords: Polycystic ovarian syndrome, hyperandrogenism, non-pharmacological 

managements, endocrine disorder, lifestyle modification.  
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Introduction  

The majority of health problems in this developing world are thought to be gender-specific. 

Changes in lifestyle in emerging nations have an impact on women's health. PCOS is a serious 

condition associated with abnormalities in the reproductive, psychological, and metabolic 

systems.  Polycystic ovarian syndrome (PCOS) or Polycystic ovarian disorder (PCOD) is one 

of the most prominent disorders affecting around 19-24% of women at reproductive aged. 

PCOS or PCOD is defined as “a complex endocrine and metabolic disorder characterized by 

hyperandrogenism, hirsutism, obesity and acne.” It was identified that it is due to the imbalance 

of gonadotropin stimulating hormone (i.e. Follicle stimulating hormone and Luteinizing 

Harmone). The imbalance of FSH and LH leads to menstrual problems results in infertility. 

PCOS is caused multiple range of reasons like imbalance between luteinizing hormone (LH), 

estrogen, testosterone and follicle stimulating hormone (FSH) (Imbalance of reproductive 

hormone), the imbalance in these hormone level leads to disturbance in normal menstrual cycle 

and further cause menstrual irregulatries [1,2]. While doing a pelvic examination in 1935, 

American gynecologists Stein and Leventhal were the first to identify and characterize this 

condition [3]. During this examination, they found hirsutism, amenorrhea, and an enlarged 

ovary. The abnormal form of the ovary is shown by histopathology, and an assay indicates a 

high level of testosterone [4]. Research from the National Institute of Diabetes and Digestive 

and Kidney Disease (2023) and V. De Leo et al. (2016) indicates that this condition may raise 

the risk of developing multiple illnesses, including Hypertension, diabetes, various 

cardiovascular risk as well multiple metabolic issues [6]. Infertility [11,12], hypothyroidism, 

irregular menstruation [7, 8], dysmenorrhea [9, 10], and chronic anovulation are among the 

signs and symptoms of PCOS. A combination of internal (hormone and neurological) and 

external (environmental) variables that lead to androgen and ovulatory dysfunction 

characterize PCOS. It is also connected to the dysfunctional feedback system of the pituitary 

gland, which can result in an overabundance of LH [13]. 

A meta-analysis report on the occurrence of this disease in India is conducted by Bharali MD 

et al. 2023 [10], yielding a 10-12 percent prevalence, particularly among women of 

reproductive age. The WHO estimated that the frequency was between 15 and 25 percent 

globally [14–16].  As per NIHODP, about 7 - 8 percent of Indian women have PCOS [17–19]. 

A number of factors, such as heredity, insulin resistance, oxidative stress, low-grade 

inflammation, and lifestyle, can lead to PCOS [20]. Infertility might result from this condition 

if treatment is not received [21]. Increased levels of luteinizing hormone, including frequency, 

amplitude, serum concentration, and ratio of LH to FSH, are indicative of PCOS, a 

neuroendocrine disorder [22].   

Today, there are several therapy options for polycystic ovarian syndrome, with metformin and 

clomiphene citrate serving as the first line of treatment for inducing ovulation. Nowadays, 

clomiphene citrate, metformin, tamoxifen, and laparoscopy—a surgical technique in which 

ovaries' cysts are removed—are the most regularly prescribed medications for PCOS [23]. On 

the other hand, prolonged use of these medications may lead to serious side effects like irregular 

menstruation, nausea, vomiting, and gastrointestinal problems; distention of the abdomen; 

blurred vision; weight gain; increased insulin resistance; decreased compliance; poor efficacy; 

and an increased number of contraindications [24].  
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New research show that metformin may be an insulin-sensitizing drug, although its mechanism 

of action remains unclear.  In addition, it may lead to multiple pregnancies, ovarian 

hyperstimulation, the creation of many follicles, and fetal abnormalities such neural tube 

defects, all of which might negatively affect the course of therapy [25]. 

Finding and developing alternative treatments is crucial given the negative effects of these 

medications and how well they treat PCOS. Dietary changes, non-pharmacological 

intervention, and plant-based therapies—especially those that contain phytoestrogens, or 

oestrogen—are thought to be far more effective than pharmaceutical interventions [26–29]. 

This non-pharmacological strategy may be beneficial for women with PCOS, according to 

some data [30]. These techniques have shown promise in helping PCOS patients and lowering 

the risk of related problems in other groups. 

In this review, we provide a comprehensive overview of all the non-pharmacological 

approaches that have been shown to be successful in managing poly-ovarian cysts syndrome, 

along with the underlying molecular mechanisms of these approaches.  

 

Methodology 

A thorough analysis of the electronic databases of PubMed, Scopus, Goggle Scholar, Elsevier, 

Springer, and research gate was undertaken. These databases comprise medical literature, 

scientific reports, and numerous research papers. This study aims to find articles produced in 

English between 1990 and 2023 that specifically focus on PCOS in relation to dietary and 

herbal therapy, physical exercise, yoga, aromatherapy, acupressure, dietary intake, acupuncture 

and other non-pharmacological intervention. The review’s includes prospective quantitative 

studies using PCOS woman samples as well as diverse studies on management of PCOS with 

non-pharmacological intervention. The terms "PCOS," "polycystic ovarian syndrome," "herbal 

treatment," "nutrition," "diet," "lifestyle modification," "pathophysiology," "diagnostic 

criteria," and "management of PCOS", “physical exercise,” “yoga,” “aromatherapy,” 

“acupressure,” “dietary intake,” “acupuncture” was used to search the literature.    

The titles of the produced articles were then assessed. Articles whose titles did not align with 

the goal of the systematic review were disregarded. The remaining papers' abstracts were then 

evaluated, and those that did not fit the inclusion criteria and the goals of the review were also 

eliminated. The remaining studies were then looked up in their full text versions, and those that 

did not fit the criteria for the review were discarded. 

 

Etiology of PCOS 

An oligogenic condition brought on by both hereditary and environmental causes is polycystic 

ovarian syndrome, or PCOS. Reproductive hormone imbalances, including high levels of 

androgens, luteinizing hormone, and follicle-stimulating hormone, are its defining features. 

Menstrual cycle irregularities, acne, and hirsutism are the symptoms that result from this. 

Higher luteinizing hormone and decreased follicle-stimulating hormone levels are common in 

PCOS-affected women, which can lead to irregular ovulation and ovarian cysts. Common 

characteristics of PCOS include insulin resistance and hyperinsulinemia, which raise insulin 

levels and exacerbate symptoms [31].  
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Insulin resistance and obesity are caused by a combination of environmental and lifestyle 

variables, including sedentary lifestyles and bad eating habits. Women with PCOS frequently 

exhibit chronic low-grade inflammation, which adds to insulin resistance and the etiology of 

the condition. Knowing the etiology is essential for developing effective treatment strategies. 

Figure 1 shows the factors responsible for the onset of disease in women.  

 

 
Figure 1: Factor Responsible for the Development of polycystic ovarian syndrome. 

 

As per the findings of the Kabel AM 2016 study [32], the ailment is typified by the formation 

of an ovarian cyst as a result of elevated androgen levels. This disruption of the menstrual 

cycle, as well as the secretion of follicle stimulating hormone and testosterone, leads to the 

development of various skin problems such as hirsutism and acne. These factors also contribute 

to infertility, hirsutism, and acne-like clinical manifestations, and they are hypothesized to be 

associated with hyperandrogenism, insulin resistance, and inflammation in PCOS [33]. PCOS 

is largely impacted by the  genetic and environmental variables that cause obesity, according 

to studies by Lim et al. [34] and Gonzalez F et al. (2006) [35].  The exact association between 

oxidative stress and inflammatory markers is yet unknown, however obesity, oxidative stress, 

inflammation, and angiogenesis indicators are all positively correlated with androgen levels in 

PCOS. 

Insulin resistance, hyperinsulinemia, and hyperandrogenism are all promoted by these risk 

factors. Lastly, the combination of hyperandrogenism, insulin resistance, and inflammation 

may be the root cause for several of the adverse fertility results in PCOS [36] [125].  

 

Acupuncture 

These days, acupuncture is one of the most popular methods. This technique, which has its 

roots in ancient China, is applied in traditional Chinese medicine. Needles are inserted under 

certain skin and muscle tissues in particular body parts during this therapy [37].  

Increased androgen 
level

Sedantary lifestlye Expossure to toxins 

Oxidative Stress Obesity Diabetes Mellitus 

Genetic Factor Environmental Factor
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According to the study by Ee C et al. (2020), this strategy is vital for regulating and restoring 

vegetative function [38]. Numerous studies have also documented the use of acupuncture in 

the treatment of a wide range of illnesses and disorders, including polycystic ovarian syndrome, 

dysmenorrhea, and anti-inflammatory effects. Additionally, acupuncture has been shown to 

have minimal side effects and to affect several biological systems, including the immune, 

digestive, respiratory, neurological, locomotory, circulatory, endocrine, and genitourinary 

systems [39-41]. 

According to study Julia J and Elisabet SV (2013) reported the role of acupuncture in the 

induction of ovulation [42]. Various study Lansdown A, Aled Rees D (2012), Sun J et al. (2013), 

Manneras L et al. (2009) and Li J et al. (2015) also reported the role of acupuncture in the 

treatment of polycystic ovarian syndrome by modifying insulin resistance, androgen 

hypersecretions, lipids metabolism, control obesity and anxiety [43-46]. It helps in PCOS by 

managing various factors shown in figure 2.  

 
Figure 2: Various benefits of acupuncture on the patients suffering from polycystic ovarian 

syndrome. 

 

Acupuncture controlled the sympathetic nervous system, which promotes the gonadotropin-

releasing hormone and controls the hypersecretion of testosterone from the hypothalamus, 

according to a study by de Oliveira NM et al. (2023) [47]. The therapy enhances metabolic and 

endocrine processes. Additionally, it has been claimed to enhance reproductive activity by 

reestablishing the equilibrium between the follicle stimulating hormone and the luteinizing 

hormone. This therapy lowers the levels of testosterone in PCOS patients' blood and fat tissue. 

In preclinical research, it was also discovered that it decreased serum testosterone in female 

rats by binding to central opioid receptors, which helps to control PCOS and preserve 

symptoms like acne and hirsutism. Zhang HL et al. (2020) and (Hickman FE et al. 2018) 

reveals that acupuncture reduces anxiety and depression in PCOS patients by controlling the 

levels of androgens and β-endorphins in the blood [48,49].  
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In PCOS rats, electroacupuncture treatments have been shown to suppress the sympathetic 

nervous system's hyperactivity, which stops the expression of the p75 neurotrophins receptor 

(p75NTR) from rising. Additionally, β-endorphin production and secretion are regulated by 

acupuncture, which lowers cortisol levels and may enhance fertility and ovulation induction. 

Infertile PCOS patients have also been observed to benefit from electroacupuncture in terms 

of oocyte quality and potential for embryonic development [50-55]. Figure 3 presents a 

thorough process of acupuncture proposed in PCOS patients.  

 

 
Figure 3: Mechanism of acupuncture in polycystic ovarian syndrome, (1) regulates 

hormonal balance and reduce testosterone level; (2) decrease circulating adipose androgen 

concentration in PCOS; (3) regulates endorphins levels. 

 

 

Physical Exercise 

Frequent physical activity is essential for maintaining overall health because it enhances daily 

functioning, promotes a healthy lifestyle, lowers the incidence of illness, builds bones and 

muscles, and lowers the risk of disease. Adults who exercise moderately to vigorously and 

reduce their sitting time have better health. Frequent exercise can enhance function, happiness, 

and quality of life while also aiding in the management of chronic illnesses and impairments 

like arthritis. It also lowers the risk of heart disease and helps regulate blood sugar [56]. 

According to study Cheryce L. Harrison et al. (2011) physical exercise is a first line approach 

to treat poly-cystic ovarian disorder [57]. Additionally Physical activity and scheduled physical 

activity provide metabolic, cardiovascular, and cognitive benefits at the population level [58-

59]. Exercise regimen, frequency, intensity, and type all have a big impact on women with 

polycystic ovarian dysfunction [60].  
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International guidelines based on evidence state that exercise has been shown to be more 

beneficial for women with PCOS than minimal or no intervention [61]. Numerous studies have 

also demonstrated that, often without appreciable weight loss, women with PCOS and 

overweight/obesity have improved cardiometabolic features, cardiorespiratory fitness, body 

composition, reproductive features, and psychological well-being [62-65]. 

 

About 50% of women with PCOS have improved ovulation and menstrual periods because of 

exercise training, which also improves body composition [66]. Additionally, losing weight can 

lower the amplitude of luteinizing hormone (LH), which lowers the production of androgen. 

Exercise help in balancing the hormonal level (i.e., Luteinizing hormone and follicle 

stimulating hormone) [67]. Exercise increases intramyocellular triacylglycerol concentration, 

which improves insulin sensitivity by modulating lipid metabolism and insulin sensitivity in 

skeletal muscle. Apolipoprotein, adiponectin, and muscle lipid absorption, transport, 

utilization, and oxidation are all enhanced by exercise training. Along with enhancing muscle 

fiber hyperplasia, capillary density, mitochondrial density, number, neural sensitization, motor 

learning, and adaptations, it also improves exercise capacity and lessens exercise intolerance 

in PCOS patients [68]. Figure 4 illustrates the diagrammatic portrayal of the benefits of exercise 

for PCOS women.  

 

 
Figure 4 : Role of physical Exercise in PCOS. 
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Table 1 different physical exercise along with their description for Poly Cystic Ovarian 

Syndrome (PCOS). 

S. No Physical 

Exercise 

Description Duration Ref. 

1.  Aerobic 

Exercise 

Various RCT studies revealed doing 

treadmill or cycling 3 days per week 

results in decrease insulin resistance and 

improvement in insulin sensitivity and 

glucose infusion rate.  

30-60 minutes  

(3-4 days/week) 

[69,7

0] 

2.  High Intensity 

Interval 

Training 

 

Prospective and case control studies 

revealed that HIIT improves glucose 

tolerance and results in restoring balance 

between LH and FSH. HIIT also helps in 

BMI.  

3 months  [71] 

3.  Zumba It helps in reducing stress and helps in 

maintaining hormonal balance.  

30-40 minutes  

(3-4 days/week) 

[72] 

4.  Stretching Not only can exercise help with 

dysmenorrhea, but it also helps in 

regulating hormonal balance.  

20-45 minutes 

(2-3 days/week) 

[73] 

5.  Others:  

Running, 

Swimming and 

jogging 

These exercise helps in reducing stress 

and release of endorphins help in the 

alleviation of mood disorders. It also 

improves sleep quality. Studies also 

revealed these exercise helps in 

maintaining glucose and cholesterol 

levels.  

20-30 minutes 

(2-3 days/week) 

[74] 

 

Yoga 

Yoga presents a comprehensive approach to fostering a healthy body and mind, capable of 

addressing the underlying causes of PCOS. It is widely acknowledged that lifestyle 

modifications, including yoga and exercise, can mitigate PCOS symptoms and their severity. 

Yoga is a holistic system comprising physical, mental, and spiritual practices, including 

postures (asanas), breathing exercises (pranayama), meditation, and ethical principles [75,76]. 

Yoga aids in releasing deeply stored stress in the system, thereby improving PCOS symptoms. 

Firstly, weight-bearing poses promote muscle building, which helps combat insulin resistance, 

a key aspect of managing PCOS. Secondly, an active yoga practice elevates heart rate, 

providing a cardiovascular workout conducive to weight loss. Thirdly, asanas and pranayama 

promote hormonal balance and deep relaxation, regulating adrenal and cortisol levels in 

stressed PCOS individuals. Lastly, according to yoga philosophy and Ayurveda, certain poses 

stimulate stagnant energy systems within the body, thereby restoring balance [77].  
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According to study Kumari et al. 2023 [78], yoga can help control PCOS by lowering hormone 

levels, restoring menstrual cycles, and enhancing physical attractiveness and psychological 

well-being. Yoga addresses hormonal imbalances, mitochondrial function, metabolic 

syndrome, microRNA modulation, cellular lifespan, and mental health. 

 

Aromatherapy  

Aromatherapy is a technique to support the health of the body, mind, and soul by using essential 

oils that are extracted from plants. These unpredictable chemicals have varying fragrances and 

include oxides, acetates, aldehydes, alcohols, mono-terpenes, esters, ketones, and phenols. 

They have distinct chemical compositions and may have varying therapeutic effects, and they 

come in different chemotypes. In addition to being a topical treatment for skin disorders, 

aromatherapy is used as a stress reliever, anxiolytic, hormone balancing and to treat a variety 

of illnesses and symptoms [79]. Since PCOS is also seen as a disorder of harmonic imbalance, 

using essential oils in treatment aids in the disease's control [80]. It offers several advantages, 

as illustrated in figure 5. 

 
Figure 5: Role of Aromatherapy in PCOS 

 

Aromatherapy is important in the treatment of Polycystic Ovary Syndrome (PCOS). It's an 

alternative medicine method that uses aromatic plant compounds, like essential oils like clary 

sage, lavender, and sandalwood, to improve overall health and wellness. While aromatherapy 

cannot completely cure PCOS, it can assist manage its symptoms.  
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Aromatherapy can lessen the symptoms of PCOS.  It is believed that the aroma of essential oils 

stimulates the limbic system, which controls emotions and hormones, and the brain's olfactory 

system [81]. Considering this, aromatherapy may help to relieve mental stress, restore 

hormonal balance, and promote a feeling of peace and wellbeing—all of which are factors in 

the decrease of PCOS symptoms. According to study Heydari et al. (2019), The premenstrual 

syndrome symptoms were effectively alleviated by essential oils of Rosa damascena and Citrus 

aurantium, which also had an impact on the mental and physical symptoms as well as the social 

functions of females [82]. In a study of Tiffanny Jones et al. (2021), Lavender Aromatherapy 

to Reduce Anxiety and assist in the treatment of pain as well. Aromatherapy with lavender oil 

has been used for a variety of women's health issues [83]. Lavender essential oil has been 

demonstrated to reduce the psychological states of pain, anxiety, and depression in women with 

premenstrual syndrome, polycystic ovarian disease, and primary dysmenorrhea (pain 

associated with menstruation). This oil has also been demonstrated to alleviate sleep 

disruptions and reduce stress, anxiety, and dissatisfaction [84-86]. Table 1 lists a few traditional 

oils used as aromatherapy for PCOS.  

Table: 1 List of Essential Oil used in the management of PCOS. 

S.No. Essential Oil Role In PCOS 

1 Lavender oil Body relaxation, reduce risk of PCOS, help in the aid 

of hormonal imbalance 

2 Geranium oil Control stress, decrease secretion of androgen 

3 Clary sage oil Aid in mood swings, mental disorder like depression 

and anxiety 

4 German chamomile Helps in reducing inflammation and improving 

reproductive health 

5 Rose atto Help in maintaining regular menstrual cycle  

6 Sweet fennel Reduces the hormonal fluctuations  

7 Cypress oil and Cinnamon 

Oil 

Regulates level of blood sugar, control weight  

8 Eucalyptus oil Regulates hormonal balances, decreases blood sugar 

level  

9 Sandalwood oil Acts as a reproductive tonic  

10 Rose oil Hormonal balance, maintain regular mensuration 

 

Dietary or Nutritional Supplements 

According to research by Alesi S et al. (2022) [87,88], women with PCOS frequently have 

vitamin and mineral deficiencies, which can result in physical and mental health problems such 

insulin resistance, diabetes, infertility, and depression. For these women, nutritional 

supplements and complementary and alternative medicine may be helpful in treating PCOS 

problems such as hyperandrogenism, oxidative stress, insulin resistance, and immature 

oocytes. Dehydroepiandrosterone and cytochrome P4-50-17 hydroxylase, which are necessary 

for androgen production and retinol biosynthesis, are produced in greater amounts in trans 

retinol-treated cells. According to research conducted in 2018, Elif G et al. [89], vitamins, 

minerals as well as various nutritional supplements helps in controlling PCOS symptoms. 
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There is various nutritional supplement have proven to manage and treat factors associated 

with PCOS are shown in Figure 6 [90-91].  

 
Figure 6: Dietary supplements are used to control and treat PCOS issues. 

 

Vitamin D  

One important steroid hormone in the therapy of PCOS is vitamin D. Vitamin D plays a role in 

insulin resistance in women with PCOS and enhances endocrine and metabolic activity, 

according to Mousa A et al. (2017). According to the study, 70 percent of PCOS-affected 

women are vitamin D deficient [92]. Vitamin D insufficiency has been linked to insulin 

resistance [93], according to to studies conducted by Lathief S. and Pal L. (2013). Vitamin D 

controls genes involved in glucose and lipid metabolism. Research by Lin MW and Wu MH 

(2015) suggests that vitamin D deficiency contributes to the endocrine and metabolic features 

of polycystic ovary syndrome. Studies have connected low levels of vitamin D to dyslipidemia, 

obesity, insulin resistance, hyperandrogenism inflammation, depression, and an increased risk 

of diabetes and cardiovascular disease [94]. According to current studies, vitamin D controls 

glucose homeostasis, luteinization, and the formation of ovarian follicles. Through receptors in 

skeletal muscle and pancreatic β-cells, as well as the production of the enzyme 1-α-hydroxylase 

and a vitamin D response element in the human insulin promoter, vitamin D influences glucose 

homeostasis. Women who have anovulation may develop ovarian dysfunction due to PCOS, or 

polycystic ovary syndrome. It is identified by polycystic ovarian morphology, 

hyperandrogenism, and chronic anovulation. Women with PCOS are between 67 to 85% 

deficient in vitamin D, with blood 25(OH)D levels less than 20 ng/ml [95]. The image below 

illustrates the suggested mechanism for vitamin D's involvement in PCOS. 
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Figure 7: Vitamin D and PCOS 

 

Vitamin A  

Both the production of androgen and the synthesis of retinol depend on vitamin A. According 

to a study by M. Vindhya et al. (2023), obese women with PCOS have higher levels of RBP4, 

or retinol-binding protein 4, which is associated with obesity and poor glucose metabolism. It 

is thought that 17-estrodiol activates the RBP4 gene, which in turn influences the altered 

gonadal and adrenal steroid profiles [96].  

Vitamin B 

Vitamin B6, Folic acid and Vitamin B12 comes on focus due to its role of homocysteine and 

also helps in maintaining hormonal imbalance in polycystic ovarian syndrome [97]. 

Homocysteine is associated with the risk for CVS and reproductive symptoms in PCOS. It was 

found in studies that Vitamin B is strongly linked with the pathophysiology of PCOS (Causing 

Insulin Resistance). Kaya et al. (2009) [98] showed that in PCOS-afflicted women, decreased 

serum insulin B12 concentrations were associated with IR, obesity, and elevated Hcy levels. 

Three months of folic acid treatment reduced increased blood Hcy levels successfully, 

especially in women without IR. It is unknown if supplementing with folic acid has a dose-

dependent impact, though. In the pathophysiology of PCOS, it has also been proposed that 

regular exercise can lower plasma Hcy concentrations. According to research young obese and 

overweight women with PCOS who exercise regularly for six months had considerably reduced 

plasma Hcy levels [98,99].   
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Other supplements  

Numerous research has also been conducted on supplements, which are important in 

maintaining polyovarian cyst syndrome in women. Additionally, carnitine has a critical 

function in promoting oocyte maturation and reducing oxidative stress. Numerous studies have 

also shown that probiotics, omega-3 fatty acids, melatonin, and N-acetyl-L-cysteine can 

prevent the development of hyperglycemia and glucose intolerance. 

Furthermore, bioflavonoids have been shown to reduce female inflammation and improve the 

morphology of the ovaries and uterus in PCOS-affected women. Its anti-diabetic properties, 

which support insulin tolerance, have also been demonstrated.  

Minerals (i.e., calcium, chromium, magnesium, selenium, and zinc) have been shown in studies 

to help in PCOS by lowering blood cholesterol, lowering LDL, improving lipid metabolism, 

and playing a part in insulin metabolism.  

Herbal Therapy 

An endocrine condition known as polycystic ovarian syndrome affects one in fifteen women 

worldwide [100]. The World Health Organization states that PCOS often affects women 

between the ages of 24 and 30 who are fertile [101]. Insulin resistance, miscarriages, and 

infertility in women are linked to long-term polycystic ovarian disease [102]. Its primary 

distinguishing characteristics are elevated testosterone levels, hirsutism, and acne. For PCOS, 

there are natural and allopathic treatments that interfere with the PCOS mechanism [103]. Over 

the past ten to fifteen years, women have utilized herbal medicines (HM) more often, with rates 

of usage ranging from 25% to 92% [104].  

Herbal medicine is widely recognized for its pharmacologically active components that have 

physiological effects on female endocrinology and have been linked to a lower risk of 

osteoporosis, cardiovascular disease, and breast cancer [105]. Herbal medicines are complex 

therapies that might have both good and negative interactions among ingredients [106]. 

Curcumin 

In the process of female reproduction, curcumin acts as a natural regulator and defender [107]. 

Curcumin has been used to treat a variety of female reproductive disorders, such as PCOS, 

endometriosis, and ovarian failure, according to a study by Datu Agasi Mohd Kamal et al. 

Numerous in-vivo and in-vitro scientific trials on curcumin have demonstrated its effectiveness 

as a powerful component to lower elevated hormone levels and manage elevated insulin levels 

in women with PCOS [108]. To increase curcumin's bioavailability, a variety of formulations 

are available, including subcutaneous injection, tropical application, structural analogues, 

inclusion of hydrophilic carriers, phospholipid complexes, nanoparticles, and liposome 

encapsulation [109]. 

A clinical trial of curcumin (1300 mg of curcumin three times per day) on women with PCOS 

(n = 72) was conducted by Heshmati J et al. and resulted in significantly higher gene expression 

of the glutathione peroxidase enzyme activity and peroxisome proliferator-activated γ receptor 

coactivator 1 α [110]. Similarly, Sohaei S et al. observed that curcumin lowers blood insulin 

and lipid levels in their research (n = 60) [111]. 

Mechanism:  

Several preclinical and clinical investigations completed in the last few years have 

demonstrated that inflammatory-cytokines in PCOS patients might stimulate adipocyte 

proliferation by altering signal transducer and activator of transcription-3 (STAT3) signaling 
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pathway [112,113]. There is a connection between PCOS and persistent inflammation. 

Excessive inflammatory substances generate more reactive oxygen species (ROS), which 

throw off the body's natural ROS balance and damage insulin signaling and insulin-mediated 

glucose transport [114]. Lowering plasma insulin levels and treating insulin resistance may 

help PCOS women avoid future diabetes and cardiovascular disease in addition to correcting 

reproductive abnormalities [115,116]. 

It works by decreasing intestinal glucose absorption, increasing intestinal glucose metabolism, 

and inhibiting the synthesis of glucose in the liver [117]. Additionally, it functions by inhibiting 

the production of vascular endothelial growth factor (VEGF), a proangiogenic factor that 

delays ovarian fibrosis, promotes matrix breakdown, and inhibits ovarian angiogenesis. VEGF 

is intimately associated to the development of PCOS [118]. The following figure 8 describes 

the mechanism of curcumin.  

 

 
Figure 8: Curcumin treats polycystic ovarian syndrome (PCOS) by preventing 

phosphorylation, which in turn prevents inflammation and angiogenesis. Curcumin also 

helps to lower elevated glucose levels. 

 

Liquorice  

Licorice is a plant belonging to the Fabaceae family (scientifically known as glycyrrhiza glabra 

L.) and widely used for the wound healing, cough and pain relief. This plant is also reported 

for various medicinal properties like anti-proliferative, anti-bacterial, anti-viral, anti-oxidant 

and estrogenic activity. Licorice (glycerin active ingredient) is proven to lower blood sugar 

level by inhibiting 11 beta HSD2 enzyme [119].  
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It has been observed that licorice root extract lessens the negative effects of diabetes in PCOS-

affected women. In addition, licorice extract has been shown to preserve ovarian morphology, 

oocyte maturation, and embryo development. According to the study, licorice extract reduces 

levels of estrogen and testosterone. It also improves egg fertilization rate and reduces ovarian 

cyst [120].  

Mentha piperita 

Peppermint (Mentha piperita L.) of Lamiaceae or Labiatae family have proven its androgenic 

activity in both animals and women in various letrozole induced PCOS model in animals. 

Peppermint is a common plant with a strong menthol flavour that is utilised in both culinary 

and medical uses. The antioxidant, anticancer, antiallergenic, anti-inflammatory, antiviral, 

antibacterial, and antifungal properties of peppermint have been studied [121]. 

Mechanism:  

According to study Maharjan et al. and Amoura et al, [121,122] revealed that peppermint help 

in the reduction of estrogen level. Additionally, decreased estrogen lowers feedback system 

(negative) on LH synthesis from master gland, leading to higher amounts of LH, which further 

prompt theca cells to release testosterone.  

 

Conclusion  

Twenty percent of women who are of reproductive age have PCOS, a complicated endocrine, 

metabolic, and reproductive disorder. By 2025, it's expected that sedentary lifestyles and poor 

balance would cause the disorder to rise by 50% [123]. Modern treatments with long-term side 

effects include tamoxifen and clomiphene citrate [124]. There are several health advantages to 

non-pharmacological approaches, including as better insulin sensitivity, weight control, 

testosterone maintenance, symptom management, and dietary and acupuncturist modifications. 
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