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Abstract: Plastic is a material that is commonly utilised worldwide. Food items, canned goods, feminine hygiene products, 

toiletries, thermal printer receipts, CDs, and DVDs have all been packaged in plastic. These products are all made with bisphenol 

A (BPA). BPA was combined with other substances to create plastics that are robust and resilient. Endocrine disrupting chemicals 

(EDCs) such as BPA are a class of plastics that have been linked to polycystic ovarian syndrome (PCOS). It is now clear that the 

most vulnerable age groups-foetuses, babies, and/or young children—are those who are still in the early stages of development. 

BPA exposure during pregnancy can result in phenotypes similar to PCOS, which remain visible through three generations, 

according to in vitro research and numerous investigations on rats, BPA exposure can result in high levels of free testosterone and 

low SHBG, which is the characteristic phenotype of PCOS. Although the route of causality has not been demonstrated, cross-

sectional studies on humans reveal that PCOS-affected women have higher BPA concentrations than women who are 

reproductively healthy. It's interesting to note that plasticizers have been shown to affect DNA methylation in animal models, 

resulting in a phenotype similar to PCOS. In addition to contributing to metabolic disorders such as atherogenic dyslipidaemia 

and decreased glucose tolerance, PCOS can also result in obesity. 
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I. INTRODUCTION 

The most prevalent, complicated, and heterogeneous polycystic ovarian syndrome is an endocrine disorder that affects females of 

reproductive age (PCOS) 1. Depending on the diagnostic criteria and geographic region, its prevalence is thought to range between 

5% and 10%, and even up to 21%. Two of the following three criteria are present in the 2003 Rotterdam criteria for the diagnosis 

of PCOS. 

(1) Oligo- or anovulation, 

 (2) Clinical or biochemical evidence of hyperandrogenism 

 (3) Polycystic ovarian morphology on ultrasonography. 

It is rather common for PCOS to run in families; however, it is unknown if this is connected to the genetic basis of the disorder. 

Since there is not enough phenotypic information, a formal segregation research cannot be carried out. The most recent research, 

however, indicates that PCOS tends to cluster in families in a manner resembling an autosomal dominant pattern. 

Pollutants and viral diseases may also have an impact, as can poorly eating habits and inactivity, which can increase environmental 

factors associated with PCOS (such as obesity). With lifestyle adjustments including weight loss and exercise, the reproductive 

and metabolic symptoms of PCOS can occasionally be reversed. 2 

PCOS is distinguished by a wide range of clinical manifestations of metabolic and reproductive dysfunction. A significant 

characteristic of this endocrinopathy that contributes to clinical symptoms and reproductive dysregulation is hyperandrogenism. 

As a result of hyperandrogenism, hirsutism, acne, and alopecia are the most often observed sequelae in PCOS patients. The 

hormonal and metabolic changes may cause infertility, prolonged anovulation, and reproductive disruptions such irregular 

menstrual cycles. The majority of PCOS-afflicted women have insulin resistance, which increases the risk of obesity. But as the 

rate of obesity rises, so does its prevalence. Atherogenic dyslipidaemia (high blood triglycerides and LDL cholesterol levels, low 

HDL cholesterol levels), impaired glucose tolerance, which usually leads to the onset of type 2 diabetes, and other metabolic 

disturbances seen in the metabolic syndrome are traits of PCOS (T2DM). Additionally, patients with PCOS have higher blood 

pressure readings, more thrombotic activity, and various insulin resistance and cardiovascular indicators. Plasticizers like 
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bisphenol A (BPA), phthalates, and advanced glycation end products (AGEs) have an impact on human health in daily life. As a 

result, particular attention should be paid to these exposures because they may have a negative impact on women's health 

throughout the course of their lives. 

The term "endocrine disruptors" or "endocrine disrupting chemicals" refers to "exogenous compounds or mixes that affect 

function(s) of the endocrine system and afterwards induce deleterious effects in an intact organism or its progeny or (sub) 

populations." There are currently more than 800 compounds on the list that are either documented to cause hormone disruption or 

are thought to do so. A variety of biochemical pathways can be activated by this heterogeneous collection of compounds' great 

propensity to interact directly with hormone receptors (such as those for oestrogen, androgen, thyroid, or P) as agonists or 

antagonists. Some EDCs may also affect hormone-transporting proteins like sex hormone-binding globulin (SHBG), preventing 

endogenous hormones from reaching their target cells. Because their molecules typically contain a phenol group and may have 

halogen group substitution by chlorine and bromine, they can mimic steroid hormones and "interfere with the synthesis, secretion, 

transport, metabolism, binding action, or elimination of natural blood-borne hormones that are present in the body and are 

responsible for homeostasis, reproduction, and developmental process" (definition of the U.S. Environmental Protection Agency, 

EPA). Therefore, they have been linked to them as one of the biggest risk factors for the development of obesity, metabolic 

disorders, infertility, endocrinopathies, diabetes, and hormone-dependent malignancies (breast, endometrial, and prostate 

neoplasms).3  

In daily life, BPA is a substance that is commonly utilised. As a result, there are several ways for humans to be exposed to this 

chemical, including orally, inhaled, and transdermal. Toys, infant and kid apparel, dental supplies, medical equipment, thermal 

paper, food packaging, and dust are the main sources of BPA exposure. The main source of BPA exposure is food products, which 

is significantly more than through any other method. The main dietary exposure source for BPA is canned food, although it can 

also be found in fresh foods like meat, milk, and eggs if the animals were raised in polluted locations or given contaminated water 

to drink. Additionally, food products kept in cardboard packaging were found to contain BPA.4 The possibility of dietary exposure 

to BPA increases when cans are heated for sterilisation or food preparation because the epoxy coating on the can wall allows BPA 

to leach into the can content. Humans are exposed to a variety of EDCs in their daily lives in a range of quantities. 80–100% of 

the unconjugated BPA that is present in canned food migrates there during sterilisation, depending on the circumstances of the 

process and the product's contents.5  

Determining the biological effects of exposure to such a chemical concoction is difficult because the toxicity of such medications 

is normally evaluated for single chemicals, not chemical combinations. Since it depends on the concentration, metabolic rate, and 

endocrine potency of the several EDCs in the mixture, predicting the consequences of combinations is difficult and complex. The 

metabolism and elimination of EDCs both depend on the liver. Uridine diphosphate-glucuronosyl transferase is the most 

significant liver enzyme (UDP GT). Observations point to variable EDC metabolism pathways based on gender. Some EDCs' 

molecular makeup and lipophilic characteristics may encourage their bioaccumulation in both animal and human adipose tissue. 

Biological fluids like sera, urine, amniotic fluid, and breast milk have all been found to contain EDCs. Persistent organic pollutants 

(POPs), for example, are EDCs that remain in the body for a very long time. Other EDCs, like pesticides, are swiftly digested and 

eliminated from the body, however prolonged exposure might cause bioaccumulation. However, the presence of EDCs in the 

placenta and amniotic fluid is concerning because they can disrupt the normal hormonal regulation of foetal growth.3  

A substance that shows endocrine activity, causes poor health effects, and has a plausible link between its endocrine activity and 

adverse effects is considered an endocrine disruptive chemical, according to the European Food Safety Authority (EFSA). As 

previously indicated, BPA has been demonstrated to exhibit a mild estrogenic activity, which may interfere with the endocrine 

system's normal operation. As a result, numerous international authorities voice their concern regarding BPA exposure, 

particularly in regards to groups that are more susceptible to EDC. The EFSA used a total uncertainty factor of 150 (for inter- and 

intra-species differences and uncertainty in mammary gland, reproductive, neurobehavioral, immune, and metabolic system 

effects) to lower the recommended Tolerable Daily Intake (TDI) from 50 g/kg bw/day to 4 g/kg bw/day as a temporary TDI (t-

TDI). It is undeniable that BPA is an endocrine disruptive agent because it satisfies all of the aforementioned requirements. 

Estimating the exposure to BPA when conducting biological monitoring, i.e., directly determining the BPA levels in bodily fluids 

such blood, urine, or breast milk. Because there are numerous ways to be exposed to this molecule, biomonitoring appears to be 

the best tool for determining total BPA consumption from various sources.4 

The idea that genetic factors play a significant role in the pathophysiology of PCOS is supported by ethnic and geographic 

variations in PCOS phenotypes as well as family and twin investigations. According to recent research, European women have 

genetic susceptibility loci that are associated with the highest risk of metabolic morbidities and reproductive hormone levels. 

Environmental factors and gene-environment interactions have also been proposed because genetics alone does not fully explain 

PCOS risk. The timing of exposure to EDCs is crucial for minimising any negative health effects, and early foetal development is 

when exposure has the greatest impact. This is consistent with EDCs directly influencing the developing foetus' cells or indirectly 

affecting the hormonal environment that is essential for foetal programming. The predisposed genotype may be influenced to 

reveal the PCOS phenotype by prolonged, continuous exposure to environmental variables from prenatal life until puberty. 

Epigenetic changes brought on by prenatal androgenization may also result in the PCOS phenotype. It's interesting to note that 

plasticizers have been shown to affect DNA methylation in animal models, resulting in a phenotype similar to PCOS. Furthermore, 

the third generation has had negative health effects as a result of the parental generation (F0) being exposed to EDCs including 

phthalates and BPA (F3). Numerous experimental models are being used to study the "epigenetic transgenerational inheritance 

theory," and the evidence for it is growing. The potential effects of EDCs on the growing foetus are discussed on It's interesting 

http://www.ijcrt.org/


www.ijcspub.org                                    © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1225 International Journal of Current Science (IJCSPUB) www.ijcspub.org 919 
 

to note that a prenatal basis for PCOS phenotypic development has also been proposed. Excess androgen and the maternal-foetal 

environment may be crucial in the promotion of PCOS development after birth since T may have a major impact on the 

differentiation of foetal tissues and may alter their phenotypic expression and onto genic development. Numerous research show 

that prenatal T excess results in reproductive and metabolic problems that are similar to those found in PCOS-affected women. 

These studies use a variety of animal models (sheep, monkeys, and rodents). EDCs that during pregnancy imitate natural hormones 

may thwart foetal programming. BPA reportedly has the ability to alter a number of aspects of reproductive development. In 

addition, such exposure alters reproductive characteristics, pituitary GnRH signalling, and GnRH pulsatility, all of which may be 

important in the development of PCOS. BPA also affects other hormone systems, most notably those responsible for obesity, 

metabolism, and insulin regulation. The release of adiponectin, which protects against metabolic syndrome, is inhibited by BPA, 

and the expression of genes related to adipocyte differentiation is increased. The enzyme 11-HSD-1, which catalyses the 

conversion of cortisone to cortisol, is upregulated as a result of BPA activating glucocorticoid receptors, further increasing 

adipogenesis. It stimulates pancreatic beta-cells to produce more insulin in vitro, pointing to one way it can encourage insulin 

resistance. In fact, the information at hand points to mitochondrial activity and metabolic pathways as mediating mechanisms for 

the -cell dysfunction brought on by BPA exposure. These in vitro investigations show numerous mechanisms by which BPA may 

change androgen and metabolic activities as well as generate epigenetic changes. BPA also modifies global DNA methylation in 

murine preadipocyte fibroblasts.6 

II. EPIDEMIOLOGY 

Plastic is a material that is commonly utilised worldwide. India's per capita plastic use, at 11 kg in 2014–15, is less than half the 

global average of 28 kg, and the country's plastic recycling rate is 60%, three times greater than the global average of 20%. Food 

items, canned goods, feminine hygiene products, toiletries, thermal printer receipts, CDs, and DVDs have all been packaged in 

plastic. These products are all made with bisphenol A. (BPA). According to estimates, there were roughly 5.2 million tonnes of 

BPA produced worldwide in 2008. The United States (22.9 percent of global production), Taiwan (13.1 and 13.3 percent), and 

Japan are the top three producers worldwide. Poland produces roughly 12,000 tonnes of BPA annually, or 0.3% of global 

production.7 The amount of BPA used as a component in polycarbonate (74% of all BPA manufactured) and epoxy resins (almost 

20%) is the highest. Since BPA derivatives are produced in huge quantities and discharged into the environment as a result of 

mass production, pollution and contamination of the soil and groundwater are on the rise.8 An estimated 5,000 tonnes of post-

production waste are produced annually in China alone, which accounts for 3.6% of the world's BPA output. BPA was combined 

with other substances to create plastics that are robust and resilient. Endocrine disrupting chemicals (EDCs) such as BPA are a 

class of plastics that have been linked to polycystic ovarian syndrome (PCOS). It is now clear that the most vulnerable age 

groups—foetuses, babies, and/or young children—are those who are still in the early stages of development. Although the route 

of causality has not been demonstrated in humans, cross-sectional research suggests that BPA concentrations are higher in PCOS-

affected women than in reproductively healthy women. 

Due to detectable amounts of BPA in urine at all ages and percentile levels, bisphenol A (BPA) exposure is thought to be 

widespread in the general population. BPA is an estrogenic monomer that is primarily employed in the production of polycarbonate 

plastics and epoxy resins. BPA is being studied for its potential role in the pathophysiology of PCOS since it has been linked to 

metabolic problems. According to a study of women, those with PCOS had serum BPA concentrations that were considerably 

greater than those of non-PCOS sufferers (1.05 + 0.56 ng/mL vs. 0.72 + 0.37 ng/mL, respectively; P .0001). Serum BPA levels 

were significantly higher in girls with PCOS compared to the control group in this adolescent cohort (1.1 + 0.4 ng/mL vs 0.8 + 

0.3 ng/mL, respectively; P 14.001.9 At the same time, timing of exposure is crucial to comprehending potential determinants of 

PCOS and it has been widely suggested that exposure to PCOS can occur at any time. Regarding the early causes of PCOS, at 

least two theories have been put out. The first hypothesis, which is supported by a wealth of evidence from animal models, contends 

that increased foetal exposure to androgens is the primary cause of PCOS. 

Physiology 

The PCOS aetiology is extremely intricate. One of the hypothesised mechanisms by which BPA may contribute to the pathogenesis 

of this syndrome is the activation of the hypothalamic GnRH pulse generator, which results in a steady rise in plasma LH 

concentrations and, in turn, stimulates the production of androgen in the ovaries and interferes with the proper development of 

ovarian follicles. BPA has also been demonstrated to directly raise ovarian androgen production.10 

 
Figure 1: Pathogenesis of BPA in human 
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Because of its modest estrogenic activity, BPA has the potential to interfere with the endocrine system's normal operation. As a 

result, numerous international authorities voice their concern regarding BPA exposure, particularly in regards to groups that are 

more susceptible to EDC. Compared to natural ligands, the hormone receptors' affinity for EDCs is often substantially lower. Even 

at low dosages and below the level of exposure where toxicologists have not yet noticed any unfavourable effects in organisms, 

EDCs can act in a variety of tissues. For instance, BPA, one of the most widely used EDCs, has an affinity for the classical 

oestrogen receptors (ER), ER-a and ER-b, that is 1,000–10,000 times lower than that of 17b-estradiol E2. This suggests that even 

at doses below the estimated tolerable daily intake dose, chronic human exposure to EDCs may not be as safe as previously 

believed. Furthermore, the timing of EDC exposure during the lifespan appears to be significant for the degree of biological 

consequences because younger organisms are more susceptible and vulnerable to the action of EDCs. Children may also be 

exposed to EDCs at even higher levels, particularly if they frequently put their hands in their mouths. There is currently a lack of 

epidemiological information from human investigations. It has recently been discovered that hyperandrogenic PCOS women have 

greater levels of BPA in their bodily fluids.11 Other investigations that showed higher BPA levels in PCOS patients compared to 

healthy, ovulating, and non-hyperandrogenaemia women as well as in PCOS-affected adolescents compared to healthy controls 

further supported these findings. Additionally, it has been noted that in premenopausal women with PCOS, blood BPA levels are 

related to hepatic steatosis and indicators of low-grade inflammation. The predisposed genotype may be influenced to reveal the 

PCOS phenotype by prolonged, continuous exposure to environmental variables from prenatal life until puberty. Epigenetic 

changes brought on by prenatal androgenization may also result in the PCOS phenotype. It's interesting to note that plasticizers 

have been shown to affect DNA methylation in animal models, resulting in a phenotype similar to PCOS. Furthermore, the third 

generation has had negative health effects as a result of the parental generation (F0) being exposed to EDCs including phthalates 

and BPA (F3). Numerous experimental models are being used to study the "epigenetic transgenerational inheritance theory," and 

the evidence for it is growing. It's interesting to note that a prenatal basis for PCOS phenotypic development has also been 

proposed. Excess androgen and the maternal-foetal environment may be crucial in the promotion of PCOS development after birth 

since T may have a major impact on the differentiation of foetal tissues and may alter their phenotypic expression and oncogenic 

development.10 There is ample proof that prenatal T excess results in reproductive and metabolic problems that are similar to those 

identified in PCOS-affected women. These animal models include sheep, monkeys, and rodents. EDCs that during pregnancy 

imitate natural hormones may thwart foetal programming. High dosages of BPA exposure during the neonatal period were linked 

to an adult phenotype that resembled PCOS, including elevated blood T and E2 levels, decreased P, and ovarian cysts, according 

to research in rat models. There is evidence that BPA interferes with a number of reproductive development processes. Numerous 

EDCs may cause hormonal equilibrium to become unstable as a result of their molecular similarities to endogenous steroid 

hormones, which might have an impact on reproductive functions. Additionally, such exposure alters pituitary GnRH signalling 

and GnRH pulsatility. Human investigations have verified that women with PCOS have greater amounts of BPA in their follicular 

fluid, which has a detrimental effect on the granulosa cells and reduces the expression of aromatase and E2 production. Two 

potential pathways of EDC impact on female ovulation are shown by a wealth of evidence from experimental models: directly at 

the level of the female gonad and indirectly through changes to the hypothalamic-pituitary ovarian axis. In vitro models 

demonstrate that while BPA stimulates similar molecular pathways and has less estrogenic activity than some other EDCs, such 

as genistein and diethylstilbesterol, its effects can be synergistic and even increased with other EDCs. Exposure to BPA has been 

associated with negative effects on oocyte maturation. BPA alters the processes of disruption by acting on a variety of receptors, 

including the conventional nuclear ERs alpha and beta, unconventional membrane ERs, G-protein-coupled receptor 30, and ERR-

g. Several elements that may have played a role in the development of PCOS. 

These pathways might have an impact on ovarian steroidogenesis, which in turn might disturb the intrafollicular setting and hinder 

oocyte maturation. Regarding exposure to other common plasticizers, phthalates, similar data were also observed in in vitro and 

animal experiments. EDCs have been shown to have negative effects on oogenesis, but they are also thought to have a role in the 

pathophysiology of anovulation by inhibiting the ovary's ability to produce E2 through the action of a receptor-mediated signalling 

pathway called PPARg. Additionally, AGEs have been found to interfere with oocyte maturation, growth, and development in 

preovulatory follicles, most likely by way of the ERK1/MAPK signalling pathways. The relationship between AGEs and the 

reproductive effects of PCOS is thought to be mediated by chronic inflammation and elevated oxidative stress. Recent research 

has shown that AGE-RAGE interactions promote oxidative stress, which in turn damages follicles.12 

 
Figure 2: Potential results of environmental factors exposure that may be linked to PCOS and its consequences. Processed, canned, 

and especially animal-derived foods are examples of sources of high exposure to both suspected environmental toxins, EDCs and 
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AGEs, which may lead to endocrine, metabolic, and reproductive disruption, resulting in PCOS phenotypes and adverse health 

effects. 

EDCs have the potential to interfere with ovarian steroidogenesis, yet biological data on their effects are reliant on the species 

used in the animal model and the EDC dose. By raising the expression of many key cytochrome p450 steroidogenic enzymes, 

such as 17-a hydroxylase (Cyp17a1) and cholesterol side chain cleavage enzyme (Cyp11a1), BPA significantly increases T and P 

levels in rat theca-interstitial and granulosa cell cultures. Human investigations have also supported the association between 

elevated levels of androgens in women with PCOS, such as total and free testosterone, androstenedione, and DHEA, and serum 

BPA levels. Additionally, T may be displaced by BPA from SHBG, raising the free androgen index. According to one theory, 

BPA stimulates the ovarian theca interstitial cells to produce more androgens than usual while also inhibiting T catabolism, which 

results in higher levels of androgen. As a result, there seems to be a reciprocal relationship between androgen and BPA 

concentrations, which may be explained by the fact that androgens inhibit the activity of the liver enzyme UDP GT, which is 

crucial for the metabolism and excretion of BPA. Data from both in vivo and in vitro studies indicate that BPA disrupts the female 

reproductive system's steroidal pathways in an agonistic and antagonistic manner. Among other mechanisms, these interferences 

could interact with steroid receptors, steroid binding proteins, or steroidogenic enzymes in female reproductive organs. Recent 

studies have demonstrated that structural interactions between the androgen receptor (AR) and P receptor (PR), respectively, and 

BPA and its 1,000 times more potent metabolite 4-Methyl-2,4-bis(4-hydroxyphenyl) pent-1-ene, may inhibit endogenous native 

AR and PR ligand binding and result in target tissue dysfunction. It's interesting to note that a recent cross-sectional study of 

female manufacturing workers in China, both exposed to and not exposed to BPA, discovered a strong positive correlation between 

higher PRL and P and higher urine BPA concentrations independently of adiposity, compared to controls, in adolescents with 

PCOS. These findings add to the mounting evidence that BPA harms female hormonal balance and reproductive health. Contrary 

to popular belief, PCOS patients also have higher serum AGE levels, which have a positive relationship with T and AMH levels. 

This association could explain how AGEs contribute to the extra follicles, increased AMH, and anovulation that are observed in 

PCOS-affected women.  

 
Figure 3: Figure showing how EDC exposure cause PCOS 

Increased androgen concentrations were seen in all PCOS women with serum BPA levels more than 0.45 g/L (the detection range 

was 0.3-100 g/L). The results showed that FAI and spleen size were the best indicators of BPA levels. These studies seem to be 

quite consistent in showing a strong correlation between PCOS and increased BPA. Yet again, it is unclear whether BPA 

contributes to the disorder's development or whether PCOS women's higher androgen concentrations are to blame for its 

worsening. Additionally, they demonstrated results that were remarkably consistent across a variety of demographics. Although 

these studies revealed beneficial results, they did not account for prior exposures, and it is well known that PCOS develops 

gradually. The release of adiponectin, which protects against metabolic syndrome, is inhibited by BPA, and the expression of 

genes related to adipocyte differentiation is increased. The enzyme 11-HSD-1, which catalyses the conversion of cortisone to 

cortisol, is upregulated as a result of BPA activating glucocorticoid receptors, further increasing adipogenesis. It stimulates 

pancreatic beta-cells to produce more insulin in vitro, pointing to one way it can encourage insulin resistance. In reality, the 

information at hand implies that mitochondrial activity and BPA exposure both produce -cell malfunction metabolic routes. In 

murine preadipocyte fibroblasts, BPA also modifies overall DNA methylation. Together, these in vitro investigations offer 

numerous potential methods by which BPA may affect androgen and metabolic function and trigger epigenetic changes.13 BPA 

may have these metabolic effects through a variety of methods. First, adiponectin, a hormone released by adipose tissue and 

protective against insulin resistance, is inhibited by BPA. Second, BPA promotes adipocyte development and adipogenesis by 

increasing the mRNA and enzyme activity of 11-HSD-1, an enzyme that catalyses the conversion of cortisone to cortisol. It's 

interesting to note that the stimulation of glucocorticoid receptors may be responsible for the upregulation of 11-HSD-1 by BPA, 

indicating that the substance affects both the hypothalamic-pituitary-adrenal and HPO axis. Third, BPA could mess up the 

homeostasis of glucose. A single dosage of BPA causes an instantaneous drop in blood sugar, an increase in insulin, and a reduction 

in metabolism in adult mice, whereas a sustained exposure raises beta-cell insulin levels and causes chronic hyperinsulinemia and 

insulin resistance. Even months after delivery, BPA worsens the normal pregnancy-related insulin resistance, leading to decreased 
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glucose tolerance and elevated levels of leptin, triglycerides, and glycerol as well as weight gain in comparison to controls. Fourth, 

BPA may reduce metabolism, leading to lessened activity and calorie intake along with messed-up insulin signalling. Last but not 

least, exposure to BPA causes significant morphological alterations in pertinent organ systems, such as an increase in liver mass 

and abdominal adipocyte mass. The uridine 5'-diphospho-glucuronyl transferase (UGT), which catalyses the glucuronidation of 

BPA, breaks down BPA in the liver. BPA can also be metabolised to produce additional chemicals such bisphenol-3,4-quinone or 

BPA-sulphate.  

 

 
Figure 4: Figure shows the mechanism of BPA in human body. 

 

III. Evidence 

Numerous research has been conducted to determine whether bisphenol A and PCOS are related. Since bisphenol A is the most 

frequently produced endocrine disrupting chemical (EDC) in the world and is used to manufacture epoxy resins and plastics, both 

of which are widely used in modern life. They are primarily present in food and drink cans, polycarbonate bottles, and containers. 

Dental fillings and medical equipment also include it. Humans ingest BPA mostly through their diet. Food in cans is exposed to 

plastic, and BPA seeps from plastic into food before entering our bodies.14 

The first investigation was a case-control study with 51 participants in each group that was carried out in Tehran to determine 

whether there is a link between bisphenol A and polycystic ovarian syndrome. If neither group disclosed any difficulties like 

endometriosis, uterine fibroma, diabetes mellitus, history of cardiovascular disease, blood pressure greater than 140/80 mmHg, 

renal failure, neoplastic disorders, or smoking, they were both included in the study. The content of bisphenol A in the group's 

urine was determined utilising HPLC analysis of urine samples taken from the participants. The findings indicated that PCOS 

women had greater BPA concentrations than the control groups. The study also showed that women with irregular menstrual 

cycles had greater BPA levels. This could be because of how BPA affects hormone levels such androstenedione, 

dehydroepiandrosterone sulphate (DHEA-S), total and free testosterone levels.15 

A second study was also carried out in Tehran to determine how exposure to bisphenol A affected the metabolic and endocrine 

systems of market vendor women having polycystic ovarian syndrome. It was a case-controlled study, and 62 people who had not 

been exposed to BPA were chosen for the control group, whereas 62 people who had been exposed to BPA were chosen for the 

case group. Contact with thermal paper, which is utilised in automated teller machines (ATM), point of sale (POS), and other 

automated selling devices, was the indicator of BPA exposure. Cubital vein samples of fasted blood were collected into after 

centrifugation (2000 g, 10 min.) in sterile vacutainers without anticoagulant, the serum was kept at -20 °C until it was needed. 

Using an autoanalyzer, the levels of serum triglycerides, cholesterol, HDL, and LDL as well as the fasting blood sugar (FBS) were 

determined. Using ELISA, thyroid stimulating hormone (TSH) activity (IU/ml) was determined (Abcam, UK). As a PCOS 

indicator, the ratio of luteinizing hormone to follicular stimulating hormone (LH: FSH) was measured for both groups. By using 

the HPLC technique, the serum BPA level (ng/ml) was evaluated. According to the findings, the case group's serum BPA levels 

was higher than that of the control groups. Between the case and control groups, there were no appreciable variations in FBS, 

HDL, or LDL concentrations (P > 0.05). However, the case group was found to have lower TSH levels and considerably greater 

blood triglyceride and cholesterol concentrations compared to the control group (P 0.05). Additionally, neither in the case group 

(P = 0.269) nor in the control group (P = 0.532), there were any discernible correlations between the serum TSH concentration 

and the BPA level. In Fig., the LH:FSH ratio was displayed. 2. The percentage level in It is confirmed that PCOS exists in the 

case group rather than the control group since the case group's level is considerably higher than that in the control group (P 

0.001).16 

The third research involved a comprehensive review and meta-analysis carried out in China to determine a connection between 

polycystic ovary syndrome and the environmental endocrine disruptor bisphenol A. This analysis includes nine trials totalling 493 

PCOS patients and 440 controls. Studies were considered for inclusion in this review if they complied with all of the following 

requirements: (1) observational studies that were published in peer-reviewed journals in either English or Chinese; (2) studies that 

reported BPA levels in PCOS-affected females and healthy female controls; (3) studies that provided BPA means and standard 

deviations (SD) or sufficient data to calculate them. This meta-finding analysis's that BPA levels in PCOS patients were 

considerably higher than in controls, along with the study's overall findings, suggested a possible link between BPA and PCOS. 
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High BPA levels were substantially associated with Caucasian PCOS patients who had excellent BMI and high study quality in 

studies of serum samples detected by ELISA, according to subgroup analyses based on ethnicity, BMI, sample size, detection 

method, PCOS-to-control ratio, and detection method.17 

Fourteen patients with PCOS were included in case-control research in Athens, which compared them to 100 healthy women who 

had regular periods and no signs of hyperandrogenism, hirsutism, or acne. The investigation was conducted during the follicular 

phase (progesterone levels were 5 ng/ml). None of the control subjects had 17OHP levels of 1.0 ng/ml, nor were they 

normoandrogenemic, normoprolactinemic, or euthyroid. Age 40 years, known cardiovascular disease, neoplasms, current 

smoking, diabetes mellitus, renal impairment (serum creatinine 120 mol/litre), and hypertension (blood pressure 140/85 mm Hg) 

were all exclusion criteria for the study. If used, oral contraceptives and other medications that affect how carbohydrates are 

metabolised were stopped at least three months prior to the trial. Using the ELISA method, the concentration of BPA in serum 

was determined, and the results showed that it was higher in the PCOS group than in the control group. testosterone, DHEAS, 4, 

17OHP, LH/FSH ratio, and FAI serum levels were Serum levels of PCOS were overall substantially higher than controls although 

serum levels of SHBG were significantly lower. Additionally, the PCOS group demonstrated reduced insulin sensitivity as 

indicated by lower Matsuda index (P 0.05), greater AUCGLU and AUCINS (P 0.05 and P 0.0001, respectively), and lower 

Matsuda index (P 0.05).18 

IV. Discussion 

A multifactorial endocrinopathy with an unclear origin, polycystic ovarian syndrome (PCOS) affects 5–10% of women in the 

reproductive age range. Reproductive and metabolic abnormalities, including abnormal gonadotropin secretion, disrupted ovarian 

follicular maturation, and steroid hormone secretion, as well as abnormal insulin action that results in insulin resistance and 

compensatory hyperinsulinemia, are the syndrome's defining characteristics. A wide range of industrial chemicals that are widely 

dispersed in the atmosphere and have the potential to interfere with all hormone-sensitive systems are now included in the 

environment's role in PCOS aetiology. Studies on lab animals show that BPA has negative effects on the ovary itself as well as 

the neuroendocrine system, which regulates reproduction. Neonatal mice received a BPA injection, and as they grew, they 

developed symptoms resembling PCOS. Numerous studies were done on neonatal mice to determine if BPA exposure contributed 

to the development of PCOS-like symptoms. Not only did these studies show that PCOS symptoms appeared, but they also 

appeared in the F3 generation of the mice that were exposed to BPA, meaning that the symptoms were trans generationally passed 

on.19 Developmental exposure to BPA has been linked to changes in the Hypothalamic-Pituitary-Ovarian (HPO) axis, including 

disruptions in gonadotrophin secretion (lower levels of luteinizing hormone)and hypothalamic Gonadotropin-Releasing hormone 

release associated to harmful effects on a number of ovarian physiological processes, including oogenesis during its earliest stages 

and egg maturation and fertilisation.20 Numerous in vitro and animal studies show that embryonic BPA exposure interferes with 

oogenesis, early meiosis, and normal follicle growth, causing follicular transition to occur more quickly and atretic follicles to 

occur more frequently. Women exposed to BPA exhibited high amounts of testosterone and low levels of SHBG, which over time 

can result in the emergence of symptoms similar to PCOS. PCOS can also result in obesity, hyperinsulinemia, insulin resistance, 

and non-alcoholic fatty liver. These changes are linked to BPA-induced modifications of ovarian steroidogenic enzymes, including 

17 hydroxylase (P450c17), cholesterol side chain cleavage enzyme (P450scc), and steroidogenic acute regulatory protein (StAR). 

According to epidemiological research, persons with diabetes, liver enzyme problems, and cardiovascular disorders all have BPA 

levels in their urine. In people who are predisposed, metabolic problems with reproductive abnormalities might indirectly lead to 

the development of a PCOS-like phenotype. BPA has the ability to induce lipid accumulation in target cells involved in the 

metabolic syndrome, according to in vitro research using 3T3L1 cells.  

In humans, BPA triggers inflammatory cascades. Cytokinin’s are stimulated by BPA, favouring adiposity. The release of IL-6 and 

TNF-alpha are indicators of insulin resistance, and exposure to BPA also inhibits adiponectin. In pancreatic cells, BPA is found 

to reduce glucagon secretion by blocking the intracellular calcium ion oscillatory pattern in the absence of glucose. Rapid exposure 

to BPA can stimulate the secretion of insulin, but sustained exposure can cause insulin resistance. Numerous studies have 

demonstrated that early-life BPA exposure can alter metabolic genes, promote hepatic lipogenesis, and result in steatosis. 

Takeuchi conducted the first study on humans to link BPA exposure to PCOS risk, and it found that PCOS patients had slightly 

higher BPA levels than non-PCOS patients. BPA and high levels of androstenedione and testosterone were found to be positively 

correlated in another investigation. Additionally, studies have indicated a favourable association between BPA and the Matsuda 

index (insulin resistance). Studies also showed a positive association between BPA and hepatosteatosis. 

In this review 4 studies have been considered and the discussion related to the study follows 

Study 1 

According to Study 1, PCOS patients have greater levels of BPA in their urine than healthy individuals. BPA levels in urine were 

measured using the HPLC method. BPA in serum was avoided since it is rapidly eliminated by the body and its concentration in 

serum can change if it does. The study also revealed a substantial association between BPA and irregular menstrual cycles.15 

Study 2 

Study 2 revealed that the BPA level was higher among market vendor women who had been exposed to it than healthy women 

without BPA exposure who were age- and BMI-matched. Triglyceride, cholesterol, TSH, and LH:FSH ratio levels may differ 

noticeably as a result of this change. These data support the idea that BPA may have a role in PCOS because a higher LH:FSH 

ratio is a marker for PCOS pathophysiology.16 

Study 3 
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Study 3 found that serum BPA levels were considerably greater in PCOS-affected individuals than in non-PCOS-affected women. 

BPA's function as an EDC suggests that it may contribute to the development of PCOS. The pooled analysis may have positive 

benefits on female reproductive health and enhance research into BPA's effects by providing additional information from high-

quality studies, cutting-edge detection techniques, and larger cohorts for observational trials for further clinical application.17 

Study 4 

Study 4 shown that, regardless of the level of obesity, blood BPA levels are considerably greater in women with PCOS than in 

their normal ovulating nonhyperandrogenemic peers. A significant positive association between BPA and PCOS was also 

demonstrated by multiple regression analysis. It has been established that the hormonal and metabolic abnormalities that define 

PCOS are positively and substantially correlated with higher BPA levels in women with the condition as compared to healthy 

women with BMI matching.18 

CONCLUSION 

A higher risk of developing PCOS is closely associated with exposure to BPA. They can mimic steroid hormones easily because 

they typically contain a phenol group and can occasionally replace that group with chlorine or bromine. This allows them to 

"interfere with the synthesis, secretion, transport, metabolism, binding effect, or removal of natural blood-borne hormones present 

in the body and important for homeostasis, reproduction, and developmental process". There is a clear link between the two, and 

multiple studies have demonstrated that prenatal BPA exposure can cause phenotypes that are comparable to PCOS. Numerous in 

vitro studies and rat trials have shown that the exposed population's PCOS phenotype can last up to the third generation. Human 

studies have also confirmed the link between elevated levels of androgens in PCOS-affected women's serum, including levels of 

total and free testosterone, androstenedione, and DHEA. There is suspicion that BPA increases androgen levels via inducing 

ovarian theca interstitial cells to produce more androgens and by inhibiting T catabolism. BPA may also replace T in SHBG, 

increasing the free androgen index as a result. Insulin resistance, obesity, and non-alcoholic fatty liver are just a few of the 

metabolic conditions that have been associated to BPA exposure. These conditions can all, through different mechanisms, enhance 

steroidogenesis and lead to the PCOS phenotype in females. Numerous case-control studies and meta-analyses were carried out, 

and the findings showed a positive correlation between PCOS women's greater BPA concentrations than non-PCOS women. 

Numerous human studies must be conducted in order to prove a connection between BPA and the start of PCOS. 
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