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Abstract:  
Background: PCOS is a prevalent endocrine illness that causes hormonal imbalance, chronic inflammation, 
oxidative stress, and infertility. Vitamin D may help PCOS women by reducing inflammation and oxidative 
stress. 
Objective: This study examined how vitamin D supplementation affected inflammation, oxidative stress, and 
hormonal balance in PCOS-infertile women. 
Methods: From March to July 2024, Darbhanga Medical College and Hospital conducted prospective 
observational research on 100 infertile PCOS women. A regular vitamin D supplement was given. At baseline 
and after the four-month intervention, inflammatory markers (hs-CRP, TNF-α, IL-6) and oxidative stress 
markers (TAC, MDA, GPx) were evaluated. Hormone levels, menstrual regularity, and ovulation were 
evaluated. 
Results: Vitamin D treatment significantly reduced inflammatory markers (hs-CRP, TNF-α, IL-6) and improved 
oxidative stress markers (TAC, MDA, GPx) (p < 0.05). Improved hormonal balance, including lower LH, 
LH/FSH ratio, and testosterone levels (p < 0.05). Ovulation and menstrual regularity rose from 30% to 55% and 
40% to 78%, respectively. 
Conclusion: In PCOS-infertile women, vitamin D treatment greatly lowers inflammation, oxidative stress, 
hormonal imbalance, and reproductive health. Vitamin D's long-term effects on fertility need further study. 
Keywords: Vitamin D, PCOS, Inflammation, Oxidative Stress. 
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Introduction 

Polycystic ovary syndrome (PCOS) is a prevalent 
condition impacting women in their reproductive 
years, marked by hormonal irregularities, 
inconsistent menstrual cycles, and metabolic issues 
[1]. Chronic inflammation and heightened 
oxidative stress are key factors that contribute to 
the onset and advancement of PCOS, significantly 
worsening its symptoms, such as infertility [2,3]. 
The pathological processes may adversely affect 
ovarian function, insulin sensitivity, and general 
reproductive well-being. In recent years, the 
significance of vitamin D in addressing 
inflammation and oxidative stress has received 
notable focus, particularly regarding PCOS. 
Vitamin D, a fat-soluble vitamin, is recognized for 
its important role in regulating calcium levels and 
supporting bone health [4,5,6]. Nonetheless, recent 
findings indicate that vitamin D possesses wider 
immunomodulatory and antioxidant characteristics 
that could potentially mitigate the negative impacts 

of inflammation and oxidative stress, especially in 
women diagnosed with PCOS [7,8]. 

This study investigates how vitamin D intake helps 
infertile women with PCOS by lowering oxidative 
stress and inflammation. By better understanding 
vitamin D's therapeutic potential, women with 
infertility may be able to manage their illness and 
achieve better reproductive results. 

Methodology 

Study Design: The prospective observational study 
was conducted at Darbhanga Medical College and 
Hospital in India from March to July 2024. Vitamin 
D supplementation was tested for its effects on 
oxidative stress and inflammation in infertile 
polycystic ovarian syndrome (PCOS) individuals. 

Study Population: The study included 100 PCOS-
diagnosed infertile women. Participants were 
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required to be 18–40 years old, diagnosed with 
PCOS following Rotterdam criteria, and infertile 
after a year of unprotected sexual activity. Serum 
25-hydroxyvitamin D levels < 30 ng/mL were also 
required. Women receiving oxidative stress and 
inflammation-causing medicines, pregnant women, 
women with other endocrine disorders, and women 
with chronic diseases like diabetes, cardiovascular 
disease, or renal disease were excluded from the 
study. 

Sample Size: Approximately 100 participants were 
recruited to ensure adequate statistical power for 
detecting the effects of vitamin D on the measured 
inflammatory and oxidative stress markers. 

Intervention: Participants got vitamin D pills to 
treat vitamin D deficiency in PCOS women, 
according to medical practice. Supplement dosage 
and frequency were the same for everyone. 
Participants' serum 25-hydroxyvitamin D levels 
were measured before and after the study, and 
dosage was adjusted as needed. 

Data Collection: Both before and four months 
after the intervention, data were collected. The 
study investigated inflammatory indicators such as 
TNF-α, IL-6, and hs-CRP. To evaluate oxidative 
stress, TAC, MDA, and GPx were measured. At 
both time points, serum 25-hydroxyvitamin D was 
measured. In addition to monthly regularity and 
ovulation rates, hormonal profiles such LH, FSH, 
testosterone, and insulin resistance markers were 
measured. 

Statistical Analysis: Data analysis was done with 
SPSS. To list baseline characteristics of 
participants, descriptive statistics were employed. 
Before and after supplementation, Wilcoxon 
signed-rank tests or paired t-tests were used to 
compare oxidative stress and inflammatory 
markers. Pearson correlation analysis was used to 
examine vitamin D levels and oxidative stress or 
inflammation. A p-value of less than 0.05 was 
considered statistically significant, and 95% 
confidence intervals were used to ensure data 
correctness. 

Results 

Vitamin D supplementation was given to 100 
women with polycystic ovarian syndrome (PCOS) 
and infertility for four months. Supplementation 
improved inflammation and oxidative stress 
indicators. Vitamin D supplementation 
significantly reduced inflammation. The 
considerable drop in hs-CRP levels from baseline 
(p < 0.05) indicates a decrease in systemic 
inflammation. Significant reductions in TNF-α and 
IL-6 levels were detected in individuals, supporting 
the anti-inflammatory advantages of vitamin D 
administration. 

Taking Vitamin D supplements improved oxidative 
stress signs. A considerable increase in total 
antioxidant capacity (TAC) (p < 0.05) indicates 
enhanced defense against oxidative stress. 
Similarly, MDA levels decreased significantly (p < 
0.05), indicating lipid peroxidation and oxidative 
damage. Following the intervention, the activity of 
glutathione peroxidase (GPx), an essential 
antioxidant enzyme, significantly increased (p < 
0.05). A significant increase in serum 25-
hydroxyvitamin D levels was seen after four 
months of therapy (p < 0.001). Inflammation and 
oxidative stress markers decreased as vitamin D 
levels increased, demonstrating its beneficial role 
in controlling PCOS in women. 

Hormonal profiles improved along with 
inflammation and oxidative stress. Significant 
decreases in LH levels and LH/FSH ratio (p < 0.05) 
indicate a probable hormonal balance. Significantly 
reduced testosterone levels (p < 0.05) indicate a 
good shift in hyperandrogenism. Many women 
showed improvements in monthly regularity, and 
ovulation rates were encouraging, though not 
statistically significant. In infertile women with 
PCOS, vitamin D treatment reduced inflammation 
and oxidative stress and improved hormonal 
balance and menstrual regularity. The results show 
that vitamin D is crucial for PCOS-related 
metabolic and reproductive disorders. 

Table 1: Changes in Inflammatory Markers Before and After Vitamin D Supplementation 
Inflammatory Markers Baseline (Mean ± SD) Post-Supplementation (Mean ± SD) p-value 
hs-CRP (mg/L) 3.8 ± 1.2 2.1 ± 0.8 < 0.05 
TNF-α (pg/mL) 9.5 ± 3.1 5.2 ± 2.4 < 0.05 
IL-6 (pg/mL) 7.1 ± 2.8 3.9 ± 1.9 < 0.05 

The table compares pre- and post-supplementation levels for inflammatory markers, such as hs-CRP, TNF-α, 
and IL-6. A substantial decrease (p < 0.05) in all three markers was seen following four months of vitamin D 
treatment, demonstrating reduced systemic inflammation. 

Table 2: Changes in Oxidative Stress Markers Before and After Vitamin D Supplementation 
Oxidative Stress Markers Baseline (Mean ± SD) Post-Supplementation (Mean ± SD) p-value 
TAC (mmol/L) 0.87 ± 0.20 1.32 ± 0.35 < 0.05 
MDA (nmol/mL) 4.3 ± 1.1 2.7 ± 0.9 < 0.05 
GPx (U/L) 52.8 ± 13.5 74.6 ± 19.8 < 0.05 
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Vitamin D supplementation affects total antioxidant capacity (TAC), malondialdehyde (MDA), and glutathione 
peroxidase (GPx). TAC and GPx activity improved significantly (p < 0.05), and MDA levels decreased, 
indicating reduced oxidative stress. 

Table 3: Vitamin D Levels Before and After Supplementation 
Parameter Baseline (Mean ± SD) Post-Supplementation (Mean ± SD) p-value 
Serum 25(OH)D (ng/mL) 18.4 ± 5.9 38.2 ± 6.7 < 0.001 

This table compares pre- and post-intervention serum 25(OH)D levels. Supplementation led to a considerable 
rise (p < 0.001) in vitamin D levels, proving its efficiency in treating deficiency. 

Table 4: Hormonal and Reproductive Changes 
Hormonal Parameters Baseline (Mean ± SD) Post-Supplementation (Mean ± SD) p-value 
LH (IU/L) 12.7 ± 4.8 8.6 ± 3.1 < 0.05 
FSH (IU/L) 5.8 ± 2.1 5.6 ± 1.9 > 0.05 
LH/FSH Ratio 2.2 ± 0.9 1.5 ± 0.6 < 0.05 
Testosterone (ng/dL) 72.4 ± 18.9 56.1 ± 14.3 < 0.05 
Menstrual Regularity (%) 40% 78% - 
Ovulation Rate (%) 30% 55% - 

 
This table shows participant hormonal and 
reproductive outcomes. Significant decreases in 
LH, LH/FSH ratio, and testosterone levels were 
observed (p < 0.05). Period regularity improved 
from 40% baseline to 78% post-intervention, as did 
ovulation rates. Despite not being statistically 
significant, ovulation rates rose from 30% to 55%. 

Discussion 

This study showed that infertile women with 
polycystic ovarian syndrome (PCOS) benefit from 
vitamin D treatment in terms of decreased 
inflammation, oxidative stress, and improved 
hormonal balance [9]. The noteworthy alterations 
noted in markers of oxidative and inflammatory 
stress indicate that vitamin D is essential for 
reducing the metabolic disruptions connected to 
PCOS, which are frequently connected to infertility 
and other problems in reproductive health [10]. The 
study's main discovery was the substantial decrease 
in inflammatory markers, such as hs-CRP, TNF-α, 
and IL-6, after vitamin D administration. It is 
generally known that women with PCOS 
experience chronic low-grade inflammation, which 
exacerbates insulin resistance, ovarian dysfunction, 
and unfavorable reproductive outcomes [11]. This 
observed decline in inflammatory markers is 
consistent with other research highlighting the anti-
inflammatory properties of vitamin D, which is 
known to regulate immune responses and prevent 
the production of pro-inflammatory cytokines. This 
shows that taking supplements of vitamin D may be 
a useful tactic to reduce inflammation in PCOS, 
therefore enhancing ovarian health and fertility 
[12]. 

Improvements in TAC, MDA, and GPx activity 
showed that vitamin D treatment also dramatically 
reduced oxidative stress, another important 
component in the pathogenesis of PCOS. In PCOS, 
oxidative stress plays a role in anovulation, 
decreased folliculogenesis, and insulin resistance 

[13]. The body's antioxidant defences are 
strengthened by vitamin D, which lowers oxidative 
damage. This is demonstrated by the rise in total 
antioxidant capacity and the fall in lipid 
peroxidation (as determined by MDA). This 
supports the theory that vitamin D is an antioxidant 
that shield cells from oxidative damage and 
enhance metabolic health in PCOS-affected women 
[14]. The study demonstrated beneficial benefits on 
hormonal balance and reproductive outcomes, in 
addition to inflammation and oxidative stress. 
Significant drops in testosterone, LH, and the 
LH/FSH ratio were noted, which may indicate that 
the hormonal imbalance that defines PCOS has 
returned. PCOS is characterized by elevated LH 
and LH/FSH ratios, which are linked to ovarian 
dysfunction and anovulation [15]. Vitamin D may 
help normalize menstrual periods and enhance 
ovarian responsiveness by reducing these levels. In 
addition, the study discovered that supplementation 
increased ovulation and menstrual regularity, 
providing more evidence for vitamin D's beneficial 
effects on reproductive health. Even while the rise 
in ovulation rates wasn't statistically significant in 
every instance, the pattern suggests that, with more 
intervention, reproductive outcomes may improve 
[16]. 

Vitamin D reduces inflammation, oxidative stress, 
and hormonal control in PCOS women through 
many pathways. Vitamin D receptors are found in 
the ovaries, immunological cells, and adipose 
tissue, affecting metabolic and endocrine activities 
[17]. Vitamin D may regulate inflammation and 
oxidative stress genes by binding to these receptors, 
reducing pro-inflammatory cytokines and reactive 
oxygen species. Vitamin D's effects on calcium 
metabolism and insulin sensitivity may indirectly 
improve ovarian function by improving glucose 
homeostasis along with decreasing insulin 
resistance in PCOS patients [18]. 
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Vitamin D improves inflammation, oxidative 
stress, and reproductive outcomes in PCOS, as 
shown by previous research. Studies reveal that 
vitamin D insufficiency is common in PCOS 
women and is linked to metabolic and reproductive 
issues [19]. Our study highlights how focused 
vitamin D supplementation improves inflammation, 
oxidative stress, and hormonal balance, adding to 
this expanding body of evidence. The findings are 
promising, but larger trials with longer follow-up 
periods are required to validate vitamin D's long-
term advantages in PCOS management and fertility 
[20]. 

Despite promising results, this study had 
limitations. While 100 participants are sufficient to 
identify significant changes in important markers, 
the findings may not be generalizable. Four-month 
research may not have been long enough to observe 
longer-term reproductive outcomes like pregnancy 
and live birth rates. Extending the intervention 
duration and integrating these clinical outcomes 
may assist future research. We lacked a control 
group to enhance our causal inferences about 
vitamin D supplementation. This study shows that 
vitamin D administration lowers inflammation, 
oxidative stress, hormonal imbalance, and 
reproductive health in infertile PCOS women. 
Given the significant incidence of vitamin D 
deficiency in this group, vitamin D therapy may 
enhance metabolic and reproductive outcomes with 
minimal expense. Larger trials should validate 
these findings and examine vitamin D's long-term 
impact on fertility and conception in PCOS women. 

Conclusion 

This study showed that giving infertile women with 
polycystic ovarian syndrome (PCOS) vitamin D 
supplements dramatically lowers inflammation and 
oxidative stress while enhancing hormonal balance. 
The improvement of oxidative stress indices and 
the decrease in inflammatory markers including hs-
CRP, TNF-α, and IL-6 suggest that vitamin D is 
essential in reducing the metabolic abnormalities 
linked to PCOS. Furthermore, the improvements in 
ovulation rates and monthly regularity imply that 
vitamin D may improve reproductive health in 
women with PCOS-related infertility. These results 
highlight vitamin D's potential as a therapeutic 
intervention for PCOS and its associated problems. 
To validate these findings and determine the long-
term effects of vitamin D on fertility outcomes, 
more investigation is needed. 
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