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Introduction 

Polycystic ovary syndrome is currently incurable and is a consequence of the complementation of hereditary determinants and 

environmental factors that collectively determine the clinical phenotype of the disease. As a rule, the phenotypes of the disease 

can replace each other throughout life [1]. It is believed that of the exogenous factors affecting the development and progression 

of polycystic ovary syndrome, food chemicals, and environmental toxins have the greatest weight. Strictly speaking, it is these 

factors that can be aggravated by improper unbalanced nutrition, physical inactivity, and subsequent increase in excess weight 

(Figure 1). 
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Polycystic ovary syndrome is a modern disease that affects 1 out of 5 women of reproductive age 

worldwide. The disease is accompanied by dysmenorrhea, hyperandrogenism, overweight, skin 

problems, etc. To date, it has been precisely established that polycystic ovary syndrome is a 

polygenic hormonal problem correlated with genetically determined determinants. There are 

exogenous factors that induce the development of pathology, which can be regulated and controlled. 

One of the exogenous factors that can have a serious impact on women's health and control of 

polycystic ovary syndrome is a balanced diet and elimination of deficiencies in the body, especially 

vitamin D and folic acid deficiency. The improvement of numerous health indicators through 

lifestyle modification, which includes nutrition and exercise, is among the suggested management 

techniques in the evidence-based international clinical guidelines. This systematic review seeks to 

offer a general idea regarding the state of know-how in this topic by summarising the actual findings 

from randomised controlled trials, systematic reviews, and meta-analyses. 
 

This is an open-access article distributed under the terms of the Creative Commons Attribution-

Non Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the 

work non commercially, as long as the author is credited and the new creations are licensed under 
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http://www.pharmacophorejournal.com/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Shakhbieva et al., 2023 

Pharmacophore, 14(S1) 2023, e-723-7261 

11 

 

Figure 1. Simplified scheme of development of polycystic ovary syndrome 

 

Almost 80% of women with polycystic ovary syndrome are overweight or obese, and about 25% of the general population are 

morbid [2, 3]. This negatively affects their reproductive and metabolic functions, and aggravates the psychological 

consequences of this disorder [4]. The residual consequences of polycystic ovary syndrome include type II diabetes mellitus, 

cardiovascular diseases, infertility, various types of dysmenorrhea, and mental disorders up to severe depressive episodes and 

bipolar disorder are distinguished [5]. However, almost all of these effects can be prevented or reduced. 

There is information proving that complications and consequences of polycystic ovary syndrome are reversible when 

correcting lifestyle with diets or physical exercises [6]. This is an interesting fact that may indicate that polycystic ovary 

syndrome is indeed a disease of the XXI century.  

The incurable, but for the most part controlled, the nature of polycystic ovary syndrome highlights the significance of creating 

novel symptom relief techniques, as they are currently the only methods accessible to enhance women's quality of life. 

The data available to date indicate that certain vitamins (B12, B9, D, E, K, and inositols), vitamin-like substances 

(bioflavonoids and alpha-lipoic acid), some minerals (calcium, zinc, selenium, chromium) and other drugs (melatonin, ω-3 

fatty acids, and others) may be directly useful in polycystic ovary syndrome [7]. But before these techniques can be 

incorporated into the regular practise of specialists, there are still important constraints and areas of uncertainty in clinical 

practise. 

 

Vitamin Supplements in Complementary Therapy for Polycystic Ovary Syndrome 

The proposed mechanism of action of vitamin complexes on polycystic ovary syndrome is as follows: individual nutrients, 

acting on key pathways of disease induction (for example, insulin signaling, lipid metabolism disorders), change the symptoms 

and severity of polycystic ovary syndrome, generally leveling the disease phenotype. The data that will be described below 

are taken from individual randomized clinical trials.   

A steroid hormone called vitamin D is created mostly by sunshine and in small amounts by food sources (such fatty fish or 

fortified dairy products). In addition to being essential for calcium metabolism and bone homeostasis, vitamin D is also thought 

to have significant metabolic and endocrine effects [8]. A meta-analysis conducted several years ago [9], in which various 

doses of vitamin D supplements were studied for 30 weeks in females who have polycystic ovary syndrome, demonstrated an 

improvement in the HOMA-IR index ("Homeostasis model assessment of insulin resistance" - a calculation formula that takes 

into account the parameter of glucose and insulin in the blood) of the homeostatic model evaluation of pancreatic β-cell 

function, as well as improvement of total testosterone and low-density lipoprotein (LDL) cholesterol levels. However, no effect 

was found on body mass index, dehydroepiandrosterone sulfate, triglycerides, or high-density lipoproteins (HDL). Similarly, 

a meta-analysis involving 824 women reported a decrease in the HOMA-IR index, very low-density lipoprotein cholesterol 

(VLDL), glucose, and insulin in the fasting blood [10].  There was also an increase in the quantitative QUICKI index (checking 

insulin sensitivity) when taking vitamin D supplements compared to placebo. It was discovered that daily low dosages of 

vitamin D (as opposed to sporadic large doses) had more pronounced glycemic effects. 

Vitamin D also improves the condition of the entire lipid panel, except HDL (no significant changes). Based on these findings, 

vitamin D supplements given daily to women with deficiencies may have a modestly positive impact on glycemic status in 

those with polycystic ovarian syndrome [11-13], Its influence on the lipid profile, inflammation, and hyperandrogenism, 

however, is still unknown. 

Data from experimental and clinical studies demonstrate that vitamin D deficiency contributes to increased inflammation, 

dyslipidemia and decreased fertility in polycystic ovary syndrome. The studies suggest that vitamin D treatment in these 

patients reduces IR and hyperandrogenism. Due to its unique anti-inflammatory properties, vitamin D is thought to have a 

protective effect on cells when inflammation first begins. In addition, a change in the content of Ca2+ ions inside or outside the 

cell against the background of vitamin D deficiency has a negative effect on pancreatic β-cells and insulin secretion, leads to 

a violation of the activity of glucose transporters GLUT-4 and the development of insulin resistance. Insulin resistance 
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involving women with polycystic ovary syndrome with level 25(OH)D in blood serum <30 ng/ml showed more successful 

results in the regulation of the menstrual cycle in the case when vitamin D supplementation was performed along with 

metformin [14]. Systematic reviews indicate lower levels of 25(HE)D in females with polycystic ovary syndrome and on 

feedback between level 25(OH)D of blood and the severity of metabolic disorders in females who have polycystic ovary 

syndrome [15]. Meta-analyses of RCTs demonstrated the presence of a positive effect of vitamin D intake on follicle 

development and normalization of the menstrual cycle, but did not show an improvement in metabolic disorders [16], which 

justifies the expediency of combining vitamin D with myo-inositol. 

Large studies also support the notion that polycystic ovarian syndrome severity and vitamin D insufficiency are related. 

Fertility indicators with vitamin inclusion are crucial since vitamin D deficiency is common and substantial in individuals with 

polycystic ovary syndrome, as well as in healthy women (Table 1) [17]. 

Table 1. Polycystic ovary syndrome and Vitamin D 

Author's 

research 

Type of 

Research 
Focus group 

The main conclusions about the correlation between 

vitamin D and polycystic ovary syndrome 

Tavakoli 

et al. [18] 

Cell line 

(human) 

Endometrial samples (from females 

with repeated spontaneous abortion 

and a healthy control group) 

When a woman experiences several miscarriages, vitamin D 

pills can be helpful. So, taking vitamin D supplements, the 

dominance of Th2 cytokines was seen with a decrease in the 

proliferation of inflammatory cytokines 

Diaz et 

al. [19] 

Cell line 

(human) 

Full-term placenta samples (37-41 

weeks of pregnancy with 

uncomplicated pregnancy) 

Calcitriol supplements prevent the production of TNF-alpha, 

IL-6, and gamma-IFN - this is probably mediated by the 

vitamin D receptor apparatus (VDR) 

Liu et al. 

[20] 

Cell line 

(human) 

Human trophoblastic cell lines from 

the collection of American-type 

tissue cultivation 

In human trophoblast cells, vitamin D metabolites largely 

improve antibacterial reactions 

Kuyucu 

et al. 

Animal 

research 

Prepubescent female rats, control 

group (n = 8), polycystic ovary 

syndrome group (n = 8) and 

polycystic ovary syndrome + D3 

group (n = 8) 

Treatment with vitamin D significantly reduced the thickness 

of the endometrium, epithelium, and stroma in patients with 

polycystic ovary syndrome, as well as pathological 

proliferation and apoptosis. Anti-Mullerian Hormone (AMH) 

was also reduced as a result of taking vitamin D supplements 

(this, however, did not reach the significance level) 

Guo et 

al. [21] 

Case-control 

study 

Endometrial samples from women 

who underwent standardized IVF 

treatment (n = 16) 

Increased expression of VDR in the endometrium contributes 

to the development of endometrial susceptibility (especially in 

the implantation window of the menstrual cycle) leads to 

pregnancy much more often 

Zadeh-

Vakili et 

al. [22] 

Case-control 

study 

Women with polycystic ovary 

syndrome (n = 260) and women with 

physiological cycles (n = 221) 

The genetic variant of VDR is associated with the severity of 

clinical signs of polycystic ovary syndrome, but not with the 

risk of the disease itself 

Aghadav

od et al. 

[23] 

Case-control 

study 

Control group (n = 20 normal 

weights and n = 20 overweight); 

polycystic ovary syndrome group (n 

= 20 normal weight and n = 20 

overweight) 

Patients with overweight and polycystic ovarian syndrome had 

significantly reduced levels of vitamin D in their follicular 

fluid. The level of vitamin D in the follicular fluid strongly 

correlates with BMI. The expression of VDR in granulosa cells 

is significantly lower in patients with polycystic ovary 

syndrome/overweight than in those without polycystic ovary 

syndrome or with normal weight 

Zhao et 

al. [24] 

Case-control 

study 

A total of 305 women were divided 

into four groups depending on the 

level of vitamin D in the blood serum 

Optimal vitamin D levels raise clinical pregnancy rates and 

enhance the quality of the embryo 

March et 

al. [25] 

Retrospective 

cohort study 

A total of 728 women who were born 

in the same maternity hospital in 

adulthood between 1973 and 1975 

were tracked and interviewed 

(age = 27-34 years; n = 728) 

Estimates of prevalence for Rotterdam and AES may be two 

times higher than those for NIH criteria: Many women with 

polycystic ovarian syndrome go undiagnosed or receive a late 

diagnosis 

Pal et al. 

[26] 

Retrospective 

cohort study 

(secondary 

analysis of 

randomized 

controlled trial 

data) 

Participants of the randomized 

controlled trial "Pregnancy with 

polycystic ovary syndrome I" (n = 

540) who met the diagnostic criteria 

of polycystic ovary syndrome of the 

National Institute of Health 

In women with polycystic ovary syndrome, the level of 

vitamin D in the blood serum is an independent predictor of 

reproductive success after ovulation induction. The probability 

of ovulation correlates with the level of vitamin D in 

polycystic ovary syndrome. The reproductive threshold of 

serum vitamin D is higher than recommended for the non-

pregnant population 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029121/#B50-nutrients-14-01649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029121/#B36-nutrients-14-01649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029121/#B32-nutrients-14-01649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029121/#B38-nutrients-14-01649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029121/#B27-nutrients-14-01649


Shakhbieva et al., 2023 

Pharmacophore, 14(S1) 2023, e-723-7261 

13 

Hahn et 

al. [27] 

Prospective 

cohort study 

Women with polycystic ovary 

syndrome (n = 120) 

In polycystic ovary syndrome, insulin resistance negatively 

correlates with vitamin D levels 

Pittas et 

al. [28] 

Randomized 

controlled 

trial 

Adult Caucasian women (n = 314) 

Calcium and vitamin D supplementation may help older, 

healthy individuals with impaired fasting glucose (IFG) 

prevent the further development of insulin resistance 

 

As for folic acid (vitamin B9), in several crucial metabolic processes required for the creation of DNA and RNA, it functions 

as a coenzyme. The methylation of homocysteine into the amino acid methionine requires vitamin B9 [29]. 

It is assumed that folic acid has antioxidant, antitumor, cardio- and neuroprotective features that may be useful in polycystic 

ovary syndrome, given the increased systemic oxidative stress in this cohort of women [29]. Moreover, folic acid 

supplementation can normalize the usually elevated homocysteine concentration seen in females who have polycystic ovary 

syndrome [30-32] and prevent the development of homocysteine, which positively affects the indicators of glycemic, 

inflammatory, and oxidative stress, as well as increase the overall antioxidant capacity of glutathione. 

Conclusion 

Polycystic ovary syndrome requires a multi-system approach in management. Polycystic ovary syndrome depends on many 

modifiable exogenous influences, including the correction of nutrition and elimination of deficiencies of micro- and 

macroelements in the body. This is especially true of vitamins such as D and B9, which have a very crucial role in metabolic 

reactions, the failure of which can induce the growth of polycystic ovary syndrome. It follows from this that a doctor and a 

patient with polycystic ovary syndrome should work together to control tests and eliminate deficiencies promptly. 
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