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ABSTRACT  

Introduction: This review aims to examine the potential role of green tea in supporting the treatment of polycystic 

ovary syndrome (PCOS), with a focus on its impact on metabolic, hormonal and clinical symptoms associated 

with the condition. 

Materials and Methods: A comprehensive review of the literature was conducted using the PubMed and Google 

Scholar databases using the following keywords: "Polycystic Ovary Syndrome", "green tea", "epigallocatechin 

gallate (EGCG)", "insulin resistance", "hyperandrogenism", "fertility". 
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Summary: Polycystic ovary syndrome (PCOS) is a common endocrine disorder characterized by hormonal 

imbalances, insulin resistance, and metabolic issues, leading to symptoms like irregular menstruation, 

hyperandrogenism, and infertility. Natural compounds, especially green tea rich in catechins like EGCG, have 

shown promising effects in improving insulin sensitivity, reducing androgen levels, aiding weight management, 

and enhancing fertility in PCOS. While preliminary studies are encouraging, further clinical research is needed to 

confirm the efficacy and safety of green tea and other natural therapies as complementary treatments for PCOS. 

Conclusions: Green tea, particularly its main catechin EGCG, shows promise in alleviating PCOS symptoms 

through its antioxidant, anti-inflammatory and insulin-sensitizing effects. It may help improve insulin resistance, 

reduce androgen levels, and support ovarian function. However, more high-quality clinical studies are needed to 

confirm its therapeutic potential in PCOS management. 
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Introduction 

Polycystic ovary syndrome (PCOS) represents the most prevalent endocrine pathology among 

women of reproductive age globally [1]. Depending on the diagnostic criteria applied, 

polycystic ovary syndrome (PCOS) impacts approximately 8% to 20% of women of 

reproductive age worldwide each year [2]. PCOS is widely recognized as a complex and 

multifaceted endocrine disorder that is primarily characterized by elevated levels of circulating 

androgens, disturbances in ovulatory function, often manifesting as irregular or absent 

menstrual cycles and anovulation and the presence of polycystic ovarian morphology, 

identifiable through ultrasound as an increased number of small, immature follicles arranged 
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peripherally around an enlarged ovary [3]. Patients diagnosed with PCOS often present with 

menstrual irregularities, including oligomenorrhea, secondary amenorrhea, or dysfunctional 

uterine bleeding. It is estimated that approximately 85% to 90% of women exhibiting 

oligomenorrhea and 30% to 40% of those with amenorrhea are diagnosed with PCOS. Frequent 

clinical manifestations of hyperandrogenism PCOS commonly include hirsutism, characterized 

by excessive coarse hair growth in a male-pattern distribution, androgenic alopecia and 

persistent acne, often resistant to conventional treatments [4]. Although the exact cause of 

PCOS remains unclear, several contributing factors have been identified, including genetic 

susceptibility, elevated insulin levels, insulin resistance, obesity, and exposure to environmental 

or chemical pollutants [5]. The pathogenesis of this disease is predominantly attributed to an 

increased luteinizing hormone (LH) to follicle-stimulating hormone (FSH) ratio, coupled with 

enhanced pulsatile secretion of gonadotropin-releasing hormone (GnRH), which collectively 

disrupt the hypothalamic-pituitary-ovarian axis [6]. PCOS is frequently concomitant with 

numerous comorbidities, including reproductive dysfunction such as infertility, metabolic 

disturbances encompassing metabolic syndrome and obesity, insulin resistance leading to type 

2 diabetes mellitus, elevated cardiovascular morbidity, neuropsychiatric disorders like 

depression, respiratory conditions including obstructive sleep apnea, as well as increased risks 

of endometrial carcinoma and metabolic dysfunction-associated steatotic liver disease 

(MASLD) [1].  

 

Selected natural substances with therapeutic benefits 

The administration of natural bioactive compounds, such as inositols, resveratrol, flavonoids, 

flavones, vitamins C, E, and D, along with omega-3 fatty acids, may facilitate the amelioration 

of pathological features associated with PCOS, including oocyte immaturity, insulin resistance, 

hyperandrogenism, oxidative stress, and inflammatory processes [7]. Polyunsaturated fatty 

acids like omega-3 and α-linolenic acid help treat PCOS by reducing inflammation, oxidative 

stress and hormonal imbalances. Additionally, short-chain fatty acids such as butyric acid 

improve PCOS symptoms by lowering insulin resistance, ovarian inflammation and modulating 

gut microbiota. Turmeric has curcumin, a compound with biological activity. In patients with 

PCOS, curcumin helped lower blood glucose levels, improve insulin resistance and reduce 

hyperandrogenism [8]. Chamomile helps prevent weight gain and lowers cholesterol levels [9]. 

The bioactive components of flaxseed include alpha-linolenic acid, lignans and dietary fiber. 
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Lignans and fiber may enhance insulin sensitivity by slowing down glucose absorption and 

insulin secretion, while omega-3 fatty acids might raise adiponectin levels [10]. Cinnamon 

contributes to a noticeable enhancement in the regularity of menstrual cycles and ovulation [11]. 

Fennel is a herb with potential therapeutic effects in the management of PCOS, mainly 

attributed to its phytoestrogenic compounds, which may exhibit estrogen-like activity and 

influence hormonal and metabolic regulation [12]. Salvia officinalis extract has been shown to 

potentially reduce body mass index (BMI) and improve markers of insulin resistance in 

euglycemic patients [13]. Phytosterols present in Aloe vera have the potential to modulate 

steroidogenic pathways by regulating the expression of estrogen receptor proteins, decreasing 

androgen concentrations, increasing estrogen levels, and thereby contributing to the 

amelioration of pathological features associated with PCOS [14]. Berberine administration is 

associated with a significant reduction in serum testosterone, free androgen concentrations, 

fasting blood glucose, fasting insulin, HOMA-IR index, body mass index, lipid profile 

parameters, and follicle-stimulating hormone (FSH) levels, accompanied by an increase in sex 

hormone-binding globulin (SHBG) concentrations, as well as improved pregnancy rates and 

live birth outcomes [11]. 

 

Green tea 

Green tea (Camellia sinensis) is an unfermented tea that preserves most of the natural 

compounds found in fresh leaves. It is considered the world’s second most popular beverage 

after water [15]. The medically significant constituents of green tea are primarily its 

polyphenols, with flavonoids playing a central role. Among these, catechins are the most 

prominent, accounting for 80%–90% of the flavonoid content [16]. The processing method 

significantly influences the antioxidant capacity of green tea. Unlike black tea, green tea retains 

a substantially higher level of catechins, as these compounds are oxidized into theaflavins 

during black tea’s fermentation. Moreover, the antioxidant activity of tea increases 

proportionally with its catechin content [17]. Green tea contains several catechin derivatives, 

such as epicatechin (EC), epigallocatechin (EGC), epicatechin gallate (ECG), and 

epigallocatechin gallate (EGCG), with EGCG exhibiting the strongest anti-inflammatory and 

anticancer properties [18]. In addition to its rich array of bioactive compounds, green tea 

contains significant amounts of essential vitamins, notably vitamins B, C, and E, which 

contribute to its overall nutritional and health-promoting properties [17]. Studies in humans and 
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animals show that green tea polyphenols, particularly EGCG, exhibit anti-tumor properties by 

inhibiting cancer cell growth and inducing antioxidant enzymes. Regular consumption of green 

tea may reduce markers of oxidative DNA damage and lower cancer risk in organs such as the 

prostate, pancreas, breast and stomach. Importantly, catechins can selectively induce cancer cell 

death without harming healthy cells [18]. Green tea offers numerous health benefits, including 

antimicrobial and antioxidant effects, as well as positive impacts on cardiovascular health and 

oral hygiene [16]. Green tea intake has been linked to a potential reduction in the risk of 

neurological diseases. Research suggests that consuming green tea may help improve 

neurological health and mitigate cognitive impairments [19]. 

 

Green tea’s effects on the symptoms associated with PCOS 

 

Insulin resistance 

Women with PCOS frequently exhibit elevated levels of adrenal androgen precursors. This 

hyperandrogenic state significantly contributes to the hormonal and metabolic imbalances. 

Levels of sex hormone-binding globulin (SHBG), a glycoprotein that controls the circulation 

of sex steroids, are typically lower in PCOS, which can be linked to increased risks of insulin 

resistance and type 2 diabetes [20]. Insulin interacts with a receptor composed of two subunits, 

α and β, initiating processes essential for glucose uptake and metabolism. In women with PCOS, 

insulin resistance is a significant concern, characterized by reduced insulin binding in adipose 

tissue, partly due to decreased levels of the glucose transporter GLUT4. This impairment leads 

to diminished glucose absorption and sensitivity to insulin. Furthermore, dysfunction of 

pancreatic β-cells exacerbates this resistance. The proinsulin-to-insulin ratio serves as a useful 

marker of insulin resistance, with obese and overweight PCOS patients exhibiting elevated 

levels, contributing to hyperinsulinemia and metabolic disturbances [21]. Epigallocatechin 

gallate in green tea has been found to suppress the expression of resistin, an adipocyte-derived 

inflammatory adipokine linked to insulin resistance and heightened cardiovascular disease risk. 

This suppression likely underlies EGCG’s anti-inflammatory effects and its ability to enhance 

insulin sensitivity. Moreover, a range of preclinical animal studies have consistently 

demonstrated the beneficial influence of EGCG or green tea extract (GTE) on glucose 

metabolism, including improved glucose tolerance, reduced serum glucose levels, diminished 

insulin resistance, and lower HOMA-IR indices [22]. Several studies have demonstrated that 
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green tea consumption significantly reduces fasting glucose and HbA1c levels. Furthermore, 

subgroup analyses of well-designed clinical trials have revealed a substantial decrease in fasting 

insulin concentrations following green tea intake [23] . 

 

Overweight and obesity 

Emerging evidence indicates that green tea exerts multifaceted anti-obesity effects through 

several mechanisms: it impedes lipid emulsification, suppresses adipocyte differentiation, 

enhances thermogenesis, and reduces food intake [24]. Green tea is rich in catechins, which 

inhibit the enzymatic degradation of norepinephrine, thereby prolonging its thermogenic and 

lipolytic effects. This mechanism may contribute to a reduction in body weight. Moreover, 

green tea has been shown to exert appetite-suppressing properties. It also appears to attenuate 

nutrient absorption, particularly glucose, by inhibiting key digestive enzymes such as α-amylase 

and α-glucosidase, as well as by reducing intestinal glucose uptake [25]. Collectively, these 

actions contribute to improved systemic metabolism and a reduction in fat mass [24]. Studies 

have demonstrated that tea consumption is associated with a significantly lower mean waist 

circumference and body mass index (BMI) compared to non-consumption [26].  

 

Hyperandrogenism 

Current evidence demonstrates that the green tea-derived catechin, epigallocatechin-3-gallate 

(EGCG), effectively modulates the biosynthesis and biological activities of androgens and other 

hormonal regulators. Modulating androgenic pathways and administering epigallocatechin-3-

gallate may prove beneficial in managing hormone-associated disorders, including androgenic 

alopecia and acne [27]. In experimental PCOS animal models, green tea administration has 

been demonstrated to reduce testosterone levels [28]. 

 

Fertility 

Polycystic ovary syndrome (PCOS) is a leading contributor to anovulatory infertility in women. 

In experimental PCOS animal models, green tea administration has demonstrated beneficial 

effects on reproductive function by promoting ovulation, supporting follicular development, 

and suppressing cyst formation. These outcomes were reflected in an increased number of 

growing follicles and corpora lutea, alongside a decreased presence of cystic follicles [29]. 

Green tea extract (GTE) may improve hormonal imbalances in PCOS by regulating GnRH 
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pulsatility and gonadotropin secretion. GTE reduces LH, free testosterone, and β-estradiol, 

while increasing FSH and progesterone, which may enhance ovulation through feedback 

mechanisms. Animal studies suggest GTE also inhibits aromatase, lowering estradiol synthesis. 

However, more human studies with varied doses are needed to confirm these effects [30]. 

 

Summary 

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders affecting 

women of reproductive age worldwide, characterized by hormonal imbalances such as 

hyperandrogenism, insulin resistance, menstrual irregularities and polycystic ovarian 

morphology. The syndrome is complex, with multifactorial causes including genetic 

predisposition, metabolic disturbances, and environmental factors, leading to a wide spectrum 

of clinical manifestations and comorbidities like infertility, obesity, type 2 diabetes, 

cardiovascular diseases, and psychological disorders. Given these complexities, natural 

bioactive compounds have gained attention for their potential therapeutic effects in managing 

PCOS symptoms. Substances such as inositols, omega-3 fatty acids, curcumin from turmeric, 

flaxseed lignans, cinnamon, fennel, Salvia officinalis, Aloe vera, berberine, and chamomile 

exhibit beneficial properties including improvement of insulin sensitivity, reduction of 

inflammation and oxidative stress, hormonal regulation, and metabolic support. Among these, 

green tea (Camellia sinensis) has been highlighted due to its high concentration of polyphenols, 

especially catechins like epigallocatechin gallate (EGCG), which have demonstrated potent 

antioxidant, anti-inflammatory, anti-obesity, and anti-androgenic effects. Research in both 

animal models and human studies suggests that green tea can improve insulin resistance by 

modulating adipokines and enhancing glucose metabolism, support weight management 

through increased thermogenesis and appetite suppression, and reduce circulating androgen 

levels, which are critical in PCOS pathophysiology. Furthermore, green tea has shown promise 

in improving fertility outcomes by promoting ovulation, balancing gonadotropin secretion, and 

decreasing cyst formation in the ovaries. Despite these encouraging findings, the current body 

of evidence is still limited by the need for more comprehensive clinical trials to determine 

optimal dosing, long-term safety, and efficacy in diverse patient populations. Therefore, while 

green tea and other natural compounds represent a promising complementary strategy for 

alleviating various PCOS symptoms, they should be considered as part of an integrative 

approach alongside conventional medical treatments. Continued research is essential to fully 
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elucidate their mechanisms of action and to establish standardized guidelines for their use in 

clinical practice, ultimately aiming to improve quality of life and reproductive health in women 

affected by PCOS. 
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