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ABSTRACT 

Polycystic ovarian syndrome (PCOS) has become a common metabolic syndrome among women 

globally. In recent times, Indian women are more prone to PCOS following unhealthy eating patterns 

that involve overconsumption of commercially available Western diets (WD), including sugary food 

and processed food (PF). Ingestion of WDs and PFs causes dysbiosis (DB) in the gut. Dysbiosis (DB) – 

an imbalance between beneficial and pathogenic gut bacteria is suspected to undermine the health of the 

intestine by triggering obesity, insulin resistance (IR), disrupted ovulation (DO), and hyperandrogenism 

(HA). DO is termed anovulation. Pregnant women who consume commercial foods are prone to 

intergenerational implications for PCOS risk. Following dietary patterns focusing on GM regulation, 

such as probiotics and prebiotics, are emerging. Consumption of such a diet can regulate GM and revert 

the associated metabolic disorders (MD), such as IR, inflammation, and HA, which are the leading 

factors of PCOS. Emphasizing the choice of traditional, home-cooked food can address nutritional 

deficiencies and support gut health. The systematic review renders the effect of dietary choices on GM 

in PCOS regulation. 
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1.  INTRODUCTION  

 

Over the years, PCOS prevalence rates have varied drastically based on the diagnostic 

criteria focusing on the different outcomes of the individual [1]. A meta-analysis by Bharali 
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and his co-workers in 2022 reported that the pooled prevalence of PCOS in India is 

approximately 11.33%, according to the Rotterdam criteria [2]. Zhao and his colleagues have 

determined that IR is an influential contributor to PCOS by analyzing the various levels of IR 

and hyperinsulinemia influenced by every PCOS individual's genetic and environmental factors 

[3]. A connection between PCOS and hepatic disorders was identified. It depicted that these 

women with PCOS often exhibited MD, including IR and HA, leading to non-alcoholic fatty 

liver disease (NAFLD) [4]. The origin of PCOS in any patient is marked by the protracted 

overconsumption of unhealthy commercial food to satisfy the craving [5]. 

 

 

2.  GUT MICROBIAL CONSORTIUM 

 

Trillions of distinct microbial communities constitute the GM, which resides in the 

gastrointestinal (GI) tract and contributes significantly to homeostasis, comprising beneficial, 

pathogenic, or opportunistic bacteria commonly called gut bacteria that outnumber human cells 

[6, 7]. The common GM phyla include Firmicutes, Bacteroidetes, Actinobacteria, and 

Proteobacteria. The former two are classified as beneficial, while the latter are classified as 

pathogenic. These bacteria are distributed throughout the colon of every healthy adult [8]. 

According to a study by Vera-Santander and colleagues, Bifidobacterium and Lactobacillus are 

two kinds of beneficial bacteria (BB) belonging to the phylum Firmicutes. The significance of 

BBs is that they inhibit harmful bacteria, produce vitamins, boost immunity, inhibit tumor 

development, minimize infection, alleviate allergic reactions, and facilitate nutritional 

absorption [9]. 

A symbiotic relationship referred to as "host-microbe interaction" facilitates cross-talk 

between the BBs and the host in the intestinal milieu enabled by the encapsulated microRNAs 

(miRNAs) [10]. The symbiotic interplay is crucial for the host’s well-being, including 

digestion, metabolism, and the immune system. They protect the intestine against infections by 

colonizing the mucosal surface. Additionally, they control the proliferation and differentiation 

of epithelial cells [11]. The BBs affect brain-gut communication, enabling insulin secretion [12, 

13]. The colonization of the GI microbiome occurs at birth, as neonates pass through their 

mother's GM-rich vaginal canal during the process of natural delivery. Consequently, the 

neonatal GM composition exhibits distinct maternal characteristics following birth; however, 

this composition gradually diverges to become increasingly distinct approximately one year 

later [14]. 

Perturbations in the GM equilibrium characterize DB. Such a condition occurs when 

opportunistic and pathogenic bacteria outnumber beneficial bacteria when a sedentary lifestyle 

and unfavorable dietary habits are followed [15, 16]. Liu and his co-scientists in 2017 identified 

a strong correlation between DB in women's GI tracts and the onset of PCOS [17]. It was later 

proved that it is the root cause of the blooming of opportunistic and endotoxin-secreting 

pathogens, marking the route to inflammation beginning from intestinal inflammation leading 

to obesity-associated PCOS [18].  

Chronic DB results in the proliferation of pathogenic strains, predominantly Klebsiella 

pneumoniae and Clostridium leptum, which secrete endotoxins, leading to the risk of several 

illnesses, including cancer [19]. The opportunistic bacteria include Escherichia coli, Proteus, 

Morganella, Serratia, Streptococcus, Shigella, and Klebsiella pneumoniae [20]. According to 

research by He and Li published in 2020, DB may lead to IR, which is closely linked to the 
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emergence of PCOS [21]. Torres and associates confirmed their findings that the GM of PCOS-

affected women differed from that of healthy individuals with higher pathogenic bacteria. 

According to their research, 73 PCOS individuals exhibited a substantially lower proportion of 

beneficial GM than healthy women without PCOS difficulties. It was found that the induction 

of hirsutism and HA in the host was directly correlated with the increased levels of pathogenic 

and opportunistic gut bacterial composition, such as Porphyromonas spp., Bacteroides 

coprophilus, Blautia spp., and Faecalibacterium prausnitzii [22]. Oral gavage transplantation 

of fecal samples from PCOS patients and healthy women into two groups of mice resulted in 

the appearance of PCOS-like symptoms. Balancing the microenvironment and GM is crucial 

because, as He and Li indicated, GM works as the second genome of the human body, 

influencing immune responses, metabolic pathways, and overall health [21]. Additionally, a 

mouse model study by Yang and his colleagues in 2021 demonstrated the predominant presence 

of Bacteroides in the PCOS mouse model, indicating it is a crucial microbiological marker in 

PCOS [23]. Rectifying faulty dietary practices by consuming more probiotics and a higher-fiber 

diet is the most fundamental part of the rehabilitation process for such women [24, 25]. The 

widespread practice of dietary transition from native home-cooked food to WDs and PFs is 

crucial to determining obesogenic (obesity-causing) genetic modification [26, 27].   

 

 

3.  UNHEALTHY EATING HABITS AND THEIR IMPACT ON GM 

 

The Ferriman-Gallwey (mFG) score variability for hirsutism was evident across all 

pooled PCOS prevalence data, primarily due to unhealthy lifestyle and dietary habits alongside 

a minor genetic influence. The molecular crosstalk between GM and the host contributes to the 

onset of PCOS by inducing low-grade inflammation and MD, such as IR and HA [28, 29]. 

Consuming a diet rich in trans-fat and sugar can lead to DB-associated GI disorders, instigating 

increased permeability of the intestines, endotoxemia, HA, and DO, expressing PCOS 

symptoms [30]. Currently, the coherence of PCOS is not comprehended [31]. The potential for 

curing metabolic problems through GM regulation has been overlooked in PCOS treatments 

hitherto, prioritizing obesity, IR, and HA (the primary antecedent of PCOS) [32]. However, 

recent investigations suggest that conserving a higher population of GM may positively 

influence metabolism [33].  

Several studies documented that unhealthy eating patterns and overconsumption of PF, 

including pastries containing artificial sweeteners, preservatives, and synthetic additives, 

besides unhealthy lifestyle choices, cause DB [34, 35]. The adoption of WD, primarily focused 

on fats and sugars, has been linked to obesity, which is a precursor to various endocrine 

problems, particularly the dysfunction of women's reproductive systems. High sugar content, 

trans fat, food additives, and micronutrients are among the ingredients that are included in WD 

and PF (convenient) food. These non-nutritive ingredients disrupt the GM consortium, affecting 

metabolism and gut health, which can result in obesity and associated MD [36]. PFs, a major 

part of WDs, are correlated to several MDs and contain unnatural elements contrary to 

traditional and home-cooked foods [27]. Thus, long-term inflammation, elevated testosterone 

levels, excessive weight gain, and diabetes can all result from gut DB due to protracted 

unhealthy diet practices. The consequences lead to the synthesis of choline, bile acids, and 

lipopolysaccharides, increased intestinal permeability (IP), and discordant brain-gut 

connection. A combination of these elements can lead to the development of PCOS [37].  
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3. 1. Processed and convenient meals in India 

The food sector in India is growing consistently, with the bakery segment at the forefront. 

Therefore, the demand for baked goods is increasing along with the growing desire for pastries 

[38]. In 2020, Dhir and Singla investigated and documented that the Indian ready-to-eat market 

has experienced rapid growth, reaching Rs 3500 crore in 2016 with a 40% annual growth rate. 

Within the same year, Dhir et al. 2020 examined the correlation between the frequency and 

health status of convenience food-consuming working and non-working women in Ludhiana. 

They found that working women (41.7%) spent over 30% of their total food expenditure on 

such foods, compared to non-working women (8.3%). Bakery goods, ready-to-eat snacks, and 

drinks were consumed thrice a week by working women and only infrequently or every two 

weeks by non-working women. Overindulgence in convenience foods has been identified as a 

contributing factor to women's obesity and non-communicable diseases [39, 40]. Szynal and 

his colleagues found that common food-graded chemicals included in refined meals exhibit 

detrimental effects on gut microbial populations when taken at acceptable everyday consumable 

rates [41]. Furthermore, prior studies have linked PF consumption to conditions such as obesity, 

type 2 diabetes (T2D), cardiovascular problems, and neuropsychiatric disorders. Brichacek et 

al. 2024), which can lead to PCOS. Consuming WD that is low in fiber and high in fat and carbs 

causes gut DB. Conversely, adhering to dietary patterns that oppose the WD may assist in 

preventing DB and reversing the ensuing metabolic syndromes [42, 43].  

 

3. 1. 1. High-Sugar in Pastries and Sweet PFs: 

Confectionery products such as hard candies are manufactured with higher sugar content 

to overcome spoilage due to surrounding moisture and to prolong product shelf life [44]. 

Consuming such products is detrimental in the long run. Sun and his colleagues in 2021 

administered a high-sucrose diet to Wistar male rats for four weeks. High blood fat levels and 

NAFLD have developed in those rodents. Increased Bacteroidetes/Firmicutes ratios with fewer 

beneficial strains altered the GM population. This study investigated the role of GM in lipid 

metabolic issues driven by consuming excessive amounts of sucrose [45]. Earlier research on 

NAFLD in PCOS women published by Targher and his colleagues in 2016 was consistent with 

the recent findings. Such detections highlight the urgency of dietary guidelines that address the 

detrimental impacts of PFs on gut health and general well-being [46].  

 

3. 1. 2. Non-nutritive artificial sweeteners (NNS) – A primary ingredient in PFs pastries  

             and their association with DB: 

Increased consumption of high-glycemic index foods fosters DB in the GM by elevating 

levels of pathobionts such as Escherichia coli and Candida spp., and decreasing BB, leading to 

heightened IP and contributing to leaky gut and systemic inflammation [47, 48]. The World 

Health Organisation (WHO) advises limiting daily sugar consumption below 10% for better 

lifestyle, yet the global preference for sweet flavors remains strong. Consequently, the food 

industry has substituted conventional sugar with calorie-free NNS.  

Aspartame, acesulfame-K, and sucralose are among the most commonly used NNS. 

Furthermore, manufacturers incorporate NNS into certain food products that usually do not 

require added sugar to enhance their taste appeal (for instance, flavoring potato chips) [49]. 

Although a collection of data reviewed by researchers indicated that consumption of NNS has 

benefited individuals in maintaining weight loss, controversial results were observed and 
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published that prolonged intake of NNS and NNS-containing food results in obesity and 

associated MD in the later part of life. Associated experiments have demonstrated that 

prolonged administration of emulsifiers and NNS to rodent models have expressed obesity and 

observed similar outcomes. In one of the studies, the gene expression assessment revealed that 

the sweet taste receptor was upregulated on subjection to long-term nutritive sweeteners, non-

nutritive sweeteners, and high-fat diets [50-54]. A recent review suggested that regular daily 

intake of NNS could be potentially associated with cardiovascular disease and related MD [55]. 

Given this evidence, the WHO has recommended against the protracted use of NNS as a weight 

loss strategy [49]. Therefore, minimizing the consumption of PFs is recommended. The GM is 

not directly influenced by aspartame or acesulfame-K; however, the body does not break down 

and assimilate sucralose. Being a disaccharide with a low absorption rate, it travels directly to 

the intestines, where it mutates the GM’s makeup by impending BB and encouraging the 

proliferation of the Proteobacteria phylum, which can result in various MDs [56].  

 

3. 1. 3. Impact of Sucralose on the Gut: 

Researchers approved sucralose, marketed under the brand name Splenda, as an NNS for 

its exceptional quality and stability in high temperatures in the food industry as a replacement 

for table sugar [57]. However, a cohort of databases reviewed by Del Pozo and his colleagues 

suggests that long-term consumption of sucralose-containing food expressed a toxic effect on 

GM. Their toxic levels were higher than saccharin. It was understood from the previous analysis 

that NNS shifted the GM and elevated the biofilm-forming bacterial communities [58]. It is 

comprehended from a recent study published in Cell Press by Wu and his colleagues that the 

consumption of NNS causes inflammation triggered by IR and associated MDs [59]. The MDs 

elevate the production of the male hormone androgen in the ovaries, resulting in HA, hirsutism, 

acne, facial hair development, alopecia, and anovulation. Anovulation results in irregular 

menstruation and the development of multiple tiny ovarian cysts [60].  

The non-metabolized NNS, on the other hand, directly enter the intestines, where they 

express the taste receptor protein (T1R3) and Alpha-gustducin protein (α-gustducin) in the 

extra-gustatory regions that resemble the lingual sweet receptors present in the human colon. 

The expression triggers DB and proinflammatory factors, contributing to LG [61-63]. The 

increased percentage of pathogenic gut bacteria brought on by the consumption of WDs, which 

are low in fiber and high in saturated adulterants, appears to cause IP [64].  

 

3. 2. Emulsifiers – Negative Impact on the Gut 

Among the prevalent constituents in many processed meals, emulsifiers can cause DB in 

their users. Their main purpose is to blend the immiscible liquids to create stable emulsions of 

different treats [65]. While naturally synthesized emulsifiers are employed to make jams, jellies, 

mayonnaise, and similar products, chemically manufactured emulsifiers are used in baked 

goods and sweets [66, 67].  

Various emulsifiers alter the GM, disrupting intestinal morphology. Recent investigation 

indicates emulsifiers, specifically polysorbate-80 (P80) and carboxymethylcellulose (CMC), 

can directly impact GM by fostering inflammation and related MDs. The emulsifiers mutate 

the gene expression and disturb the GM population, leading to LPS secretion. Based on current 

studies, both CMC and P80 release pro-inflammatory molecules, exerting a long-lasting 

negative effect on the composition and function of the microbiota when compared to naturally 
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occurring emulsifiers that include lecithin, carrageenan, and gums. The common pathogen that 

proliferates after the consumption of emulsifiers-containing food is Ruminococcus gnavus, 

which primarily contributes to LG [68, 69]. Research on mice has demonstrated that modest 

levels of popular food emulsifiers can cause metabolic syndrome, obesity, and mild 

inflammation in mice that are already at risk for colitis, leading to severe consequences. 

Emulsifiers damage the intestinal lining, causing the colon to change the natural GM 

composition and triggering inflammation [70]. These outcomes imply that the application of 

emulsifiers in PFs generally contributes to a spike in MS, obesity, and other inflammatory 

disorders. 

 

3. 3. Genistein - Endocrine Disruptor 

Genistein, which is often included in plant-based meat products to fortify functional 

foods, appears to disrupt endocrine functions. It is incorporated into the consumables to enhance 

the nutrition profile and commercial purpose [71]. Despite its nutritive value and health effects, 

overconsumption of genistein and its associates in food products leading to potentially negative 

endocrinal issues, particularly obesity and obesity-associated illness, has been studied [72]. 

Because of the structural similarity to the hormone estradiol, genistein can bind to the estrogen 

receptor alpha (Erα) and estrogen receptor beta (Erβ) and elicit estrogenic effects, particularly 

at moderate dosages. Being a selective estrogen receptor modulator (SERM), genistein can 

either enhance or inhibit estrogenic action, depending on the tissue type and concentration. The 

disruption of normal hormonal signalling pathways caused by this dual effect may lead to breast 

cancer [73].  

 

3. 4. Tight Junction Dysfunction 

The intestine’s first line of defense for the cellular bypass pathway is the intestinal 

mucosal tight junctions (TJs), which are found at the top and edge of the mucosal cell membrane 

and regulate the openings of intercellular channels. Although biologically complete, 

intracellular TJs are compromised by pathological diseases brought on by poor dietary choices, 

such as high-fat diet, high-sugar diet, food containing additives that are non-dietary factors, and 

lifestyle modifications. This increases the absorption of lipopolysaccharides (LPS). LPS is 

released externally by the proliferation of gram-negative bacterial spp leading to endotoxemia. 

Elevated LPS levels enter the bloodstream and weaken the immune system (IS). The buildup 

of blood LPS serves as a biomarker for several MDs, such as T2D and IR. [30, 74-77]. The IS 

promotes macrophage formation when infections are initiated.  

The cytokines, including the proinflammatory cytokines tumor necrosis factor-alpha 

(TNF-alpha) and interferon-gamma (IFN-γ), are upregulated by macrophages. The 

synchronization of macrophages with the signaling pathways, such as Nuclear factor kappa-

light-chain-enhancer of activated B cells (NF-κB) and Mitogen-activated protein kinase 

(MAPK), causes phosphorylation of TJ proteins. Consequently, it alters the structural integrity 

and function of the intestinal wall, thereby elevating the permeability of the intestinal epithelial 

barrier by downregulating Zonula occludens-1 (ZO-1), cingulin, and afadin [63, 78-81]. 

Immune cell-resistant LPS leaks out of the phosphorylated colon and enters the bloodstream, 

initiating inflammation and eventually MD [82]. According to research, TJ protein levels are 

aberrant in PCOS patients and are associated with blood markers of metabolic problems and 

inflammation [83].  
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Conversely, DB prevents amino acids conjugated with primary bile acids from converting 

to secondary bile acids. Intestinal inflammation and permeability brought on by the buildup of 

amino acid-conjugated primary bile acids cause a leaky gut [84, 85]. 

 

 

4.  THE ROLE OF PROBIOTICS AND PREBIOTICS IN GM REGULATION 

 

Maintaining a GI microbiome compatible with BBs involves lifestyle modifications, 

including exercise and a regulated healthy diet. Lifestyle modifications that influence the 

proliferation of BBs and regulate the body's metabolism are regarded as the primary therapy for 

PCOS [86]. Recently published manuscripts have illustrated that probiotics and prebiotics may 

help manage PCOS and its associated disorders. Data suggests that the probiotics improve lipid 

profiles, lower body mass index, and accelerate plasma glucose level [87, 88]. Talebi and 

colleagues reported in a 2023 study that prebiotics can effectively reduce fasting glucose levels, 

improve lipid profiles, and reduce waist/hip circumference, all of which replenish GM and may 

be correlated with PCOS treatment [87, 89, 90]. 

 

4. 1. Probiotics 

Scientists are currently focusing on the advantageous qualities of probiotics and products 

made from probiotic fermentation in response to the drawbacks of pharmaceutical therapies. 

According to Parichat and Pongsak (2023), probiotics are "live microorganisms that, when 

delivered in suitable quantities, impose beneficial effects on the recipient" [91]. In 2021, Yao 

and his colleagues updated in their manuscript that in rats with NAFLD, traditional probiotic 

therapy, such as Lactobacillus reuters (GMNL 263), significantly reversed the condition and 

its associates, such as IR, satiety, intestinal gluconeogenesis, inflammation, and fat deposition 

[92]. Probiotics could thus represent a viable treatment approach for the management of PCOS, 

especially in obese adolescents, according to current studies. According to studies, probiotic 

supplements can help PCOS patients' lipid metabolism, inflammatory indicators, and hormonal 

profiles [1].  

The resistant capacity of probiotic strains against common antibiotics is crucial.  Bubnov 

and his associates 2018 evaluated and reported the probiotic potential and resistant properties 

of two bifidobacteria strains and six lactic acid bacteria strains. While strains of L acidophilus 

IMV B-7279 and Bifidobacterium animalis displayed strong resistance to gastric juice, 

Lacticaseibacillus rhamnosus LB-3 VK6 and L. delbrueckii LE VK8 showed high antibiotic 

resistance. B. animalis and L. casei IMV B-7280 showed the most potential effects [93]. 

Another randomized double-blind controlled study by Karamali and his colleagues confirmed 

that probiotic supplementation rich in L acidophilus, L casei, and B bifidum (2 × 109 CFU/g 

each) significantly increased serum levels of sex hormone-binding globulin (SHBG), decreased 

total serum testosterone levels as well as the mFG scores, and improved chronic inflammatory 

conditions as evidenced by reduced serum concentrations of malondialdehyde (MDA) and 

high-sensitivity c-reactive protein (hs-CRP) [94].  

The 12 weeks administration of probiotics that included Lactobacillus acidophilus, 

Bifidobacterium bifidum, Bifidobacterium langum, and Bifidobacterium lactis on an everyday 

basis to diabetic retinopathy (DR) intending to improve insulin sensitivity. Positive outcomes 

were observed; however, lesser improvement was noticed on other metabolic profiles. This was 

consistent with the previous findings [95].  
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Therefore, probiotics' positive benefits in PCOS are ascribed to their capacity to regulate 

IR, inflammation, host metabolism, and reproductive function [96]. Furthermore, probiotics 

may help address the imbalance in GM communities associated with PCOS and its related 

symptoms, including HA [97]. These findings imply that probiotic supplementation may be a 

viable therapeutic approach for treating PCOS. 

 

4. 2. Prebiotics 

Prebiotics are non-digestible saccharides that confer health benefits by selectively 

promoting changes in the composition and activity of the GI microflora that confer benefits 

upon the host's well-being in the GM [98]. They have been associated with numerous health 

benefits, including improved gut health, enhanced mineral absorption, reduced blood 

cholesterol levels, and potential cancer risk reduction [99]. Prebiotics are often incorporated 

into functional foods or nutraceuticals, sometimes in combination with probiotics as symbiotics. 

These compounds resist digestion in the small intestine and are fermented by GM in the large 

intestine, producing short-chain fatty acids (SFAs) and other beneficial compounds [100]. 

SCFAs are byproducts that are essential for the significant return of NAFLD to normalcy and 

the prevention of obesity [101]. According to Zeng et al. (2024), these gut metabolites 

can increase the release of glucagon-like peptide-1 (GLP-1) [102]. A 2024 study by Bu and 

associates indicates that improved insulin sensitivity in obese people corresponds to increased 

expression of the GLP-1 receptor (GLP-1R) in adipose tissue. This implies that by encouraging 

lipolysis in adipose tissue via receptor-dependent pathways, GLP-1 may help reverse IR [103].  

Double-blinded placebo-controlled trials in medical settings have evaluated food items 

with prebiotic properties to improve the clinical results and overall health of individuals with 

relevant conditions. The findings displayed a significant enhancement of fecal IgA levels 

compared to the placebo group. This study illustrated that prebiotics could effectively modulate 

GM composition, particularly an upsurge in bifidobacteria levels [104]. Common plant-based 

dietary prebiotics are predominantly constituted of inulin and inositol, which are found 

naturally in various fruits and vegetables [99, 105, 106]. India's varied ethnic communities and 

tribes contribute distinct culinary practices based on prebiotic-rich local grains and vegetables, 

including mandua, jhangora, makka, and bhang seeds. These natural products provide various 

health advantages, such as promoting weight loss, regulating blood sugar levels, protecting 

kidney function, and supporting heart health due to their abundance of micronutrients, fiber, 

antioxidants, and polyphenols.  

Moreover, locally made fermented drinks improve gut health by offering probiotics like 

Lactobacillus and Bacillus species. In addition to their health benefits, these foods reflect the 

rich cultural diversity of India, highlighting the importance of preserving and documenting 

them for future generations [107]. The rich source of dietary fiber in various Indian staples, cole 

vegetables, and frequent intake of those functional foods have been documented recently [108]. 

Inulin-type fiber (ITF), a prebiotic and a potential modulator of GM, is widely present in 

vegetables, offering the best replacement for junk foods [109]. Research findings by Hiel et al. 

(2019) indicated that consuming inulin-type fructans increased beneficial Bifidobacterium 

levels by 3.8-fold while reducing less favorable bacteria, with microbiota shifts normalizing 

after the intervention, although minimal GI discomfort was reported. Li and colleagues further 

demonstrated that dietary inulin might help manage obesity-related PCOS by influencing the 

GM-inflammation-hormone axis, suggesting that inulin-rich foods could be a cost-effective 

strategy for managing this condition [110, 111].  
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Foods containing isoforms of inositol, such as myoinositol (MI) and diciroinositol are 

effective in reversing PCOS [106]. Consumed inositol-depleted PF causes metabolic issues and 

endocrine dysfunction corresponding to PCOS. Such conditions commonly emerge from 

inadequate consumption of an inositol-rich diet, impaired absorption of inositol from the 

consumed food, or alterations in the GM [112]. Unprocessed foods with low molecular weight 

carbohydrates, such as saccharides, polyalcohols, sugar acids, and glycosides, serve as 

significant reservoirs of inositol [106]. MI acts as a second messenger for follicular stimulating 

hormone (FSH) in the ovary and contributes to hypoglycemic effects through a PPAR-gamma-

based mechanism, expanding research on its potential in treating PCOS [113]. Previous 

research has indicated that the dietary inclusion of MI conjugated with Lactobacillus strain (α-

LA) is essential. A notable rise in the amount of MI in the plasma has been recorded due to the 

α-LA in the GM promoting MI absorption. Across a study, MI caused a 62% ovulation rate 

among 37 anovulatory women. Following treatment with MI + α-LA, 86% of the remaining 

non-ovulatory women ovulated, successfully enhancing ovulation [114, 115]. 

 

 

5.  CONCLUSION 

 

Overall, this review article provides insight into how the DB affects the metabolic 

pathways in women, leading to PCOS on choosing WDs and PFs as their dietary choice. The 

cohort of findings validates the decision to adhere to traditional and home-cooked food to 

regulate the GM, the associated MDs, and PCOS management. The findings have contributed 

to the detection and analysis of the bacterial profiles related to the occurrence and development 

of PCOS.  
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