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Abstract 

Background: To investigate the relationships between 25(OH)D & Vit-B12 

levels and human fertility in healthy reproductive age women. Materials and 

Methods: It was a cross-sectional study; Study conducted in the department of 

biochemistry MGM Medical College & LSK Hospital, Kishanganj, Bihar. One 

hundred healthy reproductive age women were enrolled in the study, aged 

between 18 to 25. Hypogonadism was defined as total T(Testosterone) <15 

ng/dl. The 25(OH)D, FSH, LH, and E2 were measured using 

chemiluminescence. The associations between 25(OH)D and reproductive 

hormones and hypogonadism were analyzed using linear regression analyses. 

Results: We have found in our study, the negative correlation between AMH 

&Vit-D and B12, r factor -.389 &-.529 p value was <0.05. And type of 

sensitivity of AMH with (LH, FSH, PRL, E2, Testosterone,) and P value 

<0.05 of linear regression between AMH and the following variables (LH, 

FSH, Testosterone, & PRL,). Conclusion: This study to compare total 

25(OH)D and Vitamin-B12 in a relatively large cohort of healthy reproductive 

age women. Total vitamin D showed similar correlations with 

endocrinological parameters, i.e. inverse correlations with free androgen 

index, luteinizing hormone, testosterone, LH/FSH ratio, and anti-Müllerian 

hormone, and also with biochemical parameters. 

 
 

 

INTRODUCTION 
 

Women of childbearing age have a 

disproportionately high rate of vitamin D 

insufficiency.[1] Vitamin D's physiological function 

in reproduction is still up for debate. The role of 

vitamin D in reproduction was first highlighted by 

studies of rats with 25(OH)D insufficiency, who 

demonstrated abnormal mating behaviour, decreased 

fertility, smaller litter sizes, and impaired neonatal 

growth.[2] Preeclampsia.[3] gestational diabetes 

mellitus.[4] small for gestational age.[5] and low birth 

weight.[6] are all conditions that have been linked to 

poor maternal vitamin D status in humans.[6] 

There's only one vitamin D receptor (VDR) that 

does all the work, and it's been found all over the 

place in female reproductive organs.[7] Vitamin D 

insufficiency has been linked to changes in insulin 

secretion and insulin resistance, according to a 

number of studies. One of the most frequent 

endocrine illnesses affecting women of reproductive 

age is polycystic ovary syndrome, which is 

characterised by insulin resistance.[8] 

Total 25(OH)D levels are currently the gold 

standard for determining vitamin D status in clinical 

settings. About 85–90% of serum 25(OH)D is 

bound to its specific carrier–vitamin D binding 

protein (DBP), 10–15% is bound to serum albumin, 

and less than 0.1% exists as totally free unbound 

form.[9] Only the free form of vitamin D, which can 

freely traverse the lipophilic cell membrane and 

connect with the nuclear vitamin D receptor, has any 

biological effect. DBP concentrations, in turn 

dependent on liver and kidney health, endocrine 

condition, and even race, influence total vitamin D 

concentrations more than mineral-bone 

metabolism.[10] As a result, the aforementioned 

confounding factors mean that total vitamin D 

concentrations may not accurately reflect vitamin D 

status. A more accurate indicator of vitamin D levels 

may be free 25(OH)D.[11] Recent research supports 

this theory.[12] 

Objective 

To investigate the relationships between 25(OH)D 

levels and reproductive hormones during adolescent. 
 

MATERIALS AND METHODS 

 

It was a cross-sectional study; Study conducted in 

the department of biochemistry MGM Medical 
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College & LSK Hospital, Kishanganj, Bihar. One 

hundred reproductive aged women were enrolled in 

the study, aged between 18 to 25. Hypogonadism 

was defined as total T(Testosterone) <15 ng/dl. The 

25(OH)D, FSH, LH, and E2 were measured using 

chemiluminescence. The associations between 

25(OH)D and reproductive hormones and 

hypogonadism were analyzed using linear 

regression analyses. 

Methodology 

Blood samples taken from (100) reproductive aged 

women and selected high AMH level patients and 

also performed ultra sound scan and found 

polycystic ovaries distributed on the periphery of the 

ovarian cortex (PCOS pattern ovaries), furthermore 

100 women divided into two groups. Group- A- 40 

women had AMH level high, and Group- B-60 

women had normal AMH level The vitamin D3, 

vitamin B12, and main infertility hormones (LH, 

FSH, Testosterone, Prolactin and E2) were 

estimated in both groups. 

 

RESULTS 

 

This study looks at how Vit-D, B12, affect infertile 

women with high AMH and polycystic ovaries who 

are between 14 and 18 years old. The total number 

of adolescent is the same as the number of girl who 

have been high AMH level. 40 women with high 

levels of AMH had their D3, B12, levels estimated. 

60 women with normal levels of AMH were used to 

estimate D3, B12, Those patients' blood samples 

were drawn on the second to fifth day of the cycle. 

Table 1: Person correlation between Higher AMH with Vitamin-D3 & B12 (n=40) 

AMH Vit-D3 VitB12 

Pearson Correlation -389** -529** 

p Value .002 .000 

 

Table 2: Person correlation between Normal AMH with Vitamin-D3 & B12 (n=60) 

AMH Vit-D3 VitB12 

Pearson Correlation -411 .178 

p Value .06 .109 

 

This study looks at how D3, B12, affect infertile women with high AMH and polycystic ovaries who are 

between 14 and 18 years old. The total number of adolescent is the same as the number of women who have 

been high AMH level. 40 women with high levels of AMH had their D3, B12, levels estimated. 60 adolescent 

girl with normal levels of AMH were used to estimate D3, B12, Those patients' blood samples were drawn on 

the second to fifth day of the cycle. 
 

Table 3: Linear Regression between other investigation with AMH 

Variables  P value Significant 

LH 0.016 S 

FSH 0.032 S 

PRL 0.001 S 

E2 0.423 NS 

Testosterone 0.002 S 

 

The table above (3) shows the type of sensitivity of AMH with (LH, FSH, PRL, E2, Testosterone,) and P value 

<0.05 of linear regression between AMH and the following variables (LH, FSH, Testosterone, & PRL,). 
 

DISCUSSION 
 

In this cross-sectional analysis, researchers 

compared free 25(OH)D to total 25(OH)D in 

healthy women of reproductive age. There was a 

strong relationship between total vitamin D and free 

vitamin D levels. Similar associations were found 

between the two and endocrinological and 

haematological markers associated with 

reproduction. 

Increasing evidences reveal that vitamin D may play 

a significant function in controlling female 

fertility.[13] Low vitamin D level is related with 

unfavourable maternal and foetal outcomes.[3] and is 

involved in the development of particular 

gynaecological diseases that influencing fertility, 

such as endometriosis and polycystic ovarian 

syndrome (PCOS).[14] Several animal and human 

investigations have associated vitamin D 

metabolism with sex steroid production.[15] In the 

present study we discovered that both total and free 

25(OH)D were inversely connected with FAI, LH, 

total testosterone, AMH, androstenedione, TSH, and 

positively correlated with SHBG in reproductive-

age women. 

It is a key finding of the current study that 

laboratory values depicting total testosterone and 

androstenedione are among the parameters with the 

largest negative connection between either free or 

total vitamin D in reproductive-age Caucasian 

women. Testosterone has been thoroughly 

investigated in male, and strong evidence supports 

the influence of vitamin D on semen quality through 

the regulation of calcium metabolism and 

testosterone production.[15] However, few research 

have focused on the effects of vitamin D on 
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testosterone in women. Our results demonstrated 

that both total and free 25(OH)D were adversely 

linked with testosterone. Our data are in agreement 

with another study showing a negative correlation 

between total 25 (OH)D and free T as well as total T 

in the follicular fluid of healthy women and with a 

meta-analysis of studies in women with PCOS.[16] 

showing likewise an inverse relationship of 

testosterone to total vitamin D. There is, however, a 

tiny study in healthy women demonstrating a 

favourable connection between androgens and total 

vitamin D.[17] Given the size of this study - eight 

times smaller than our study and the other studies in 

PCOS women and the study assessing ovarian fluid, 

see above, it is more likely that this small study was 

simply underpowered. 

From a biological standpoint, both androgens and 

vitamin D belong to the steroid family. As noted 

above, we report a negative connection between 

laboratory markers defining androgens and vitamin 

D. A plausible explanation of such a correlation 

could be drawn from the ability of vitamin D to act 

as a regulator of a number of enzymes involved in 

the regulation of the synthesis of adrenal steroid 

hormones including adrenal androgens as well as 

ovarian sex hormones.[18] Sex hormones are created 

in the gonads either by in situ synthesis from 

cholesterol or by enzyme catalysed conversion of 

androstenedione or DHEA which are discharged to 

the circulation from the adrenal gland. Androgens 

(e.g. testosterone) are created by processes catalysed 

by 17β-hydroxysteroid dehydrogenase (17β-HSD). 

The expression of this enzyme was reported to be 

controlled by 1α,25-dihydroxyvitamin D3 in human 

prostate cell lines and keratinocytes.[19] Moreover, 

1α,25-dihydroxyvitamin D3 was shown to exert 

tissue-specific effects on androgen metabolism 

where it led to enhanced androgen production in 

breast cancer cells, but, dihydrotestosterone 

generation was lowered in adrenocortical cells 

treated with 1α,25-dihydroxyvitamin D3.[20] 

Our clinical observational findings raise the 

possibility that vitamin D therapy could help women 

with hyperandrogenism by enhancing their 

endocrine condition. However, two meta-analyses 

have found contradictory data with respect to the 

effect of vitamin D treatment on androgens in 

women with PCOS.[21] There are two possible 

explanations for this. Total vitamin D levels were 

used to assess vitamin D status in these 

investigations. Second, it is not known what the 

ideal doses are for enhancing human androgen 

status. Proper dose discovery studies would be 

needed. Yet this was not carried out. It is still 

unknown what vitamin D concentrations would 

result in optimal androgen status, fertility rate, and 

embryo development in humans. In addition to 

increased androgens, PCOS is also characterised by 

increased luteinizing hormone (LH) and 

antimüllerian hormone (AMH).[22] Both also have a 

negative relationship with both free and total 

vitamin D. This again underscores the likely 

necessity of vitamin D to optimise the endocrine 

state in women with PCOS. Dose-finding trials with 

appropriate designs are needed for this, as was noted 

above. 

 

CONCLUSION 
 

This study to compare total 25(OH)D and Vitamin-

B12 in a relatively large cohort of healthy 

reproductive age women. Total vitamin D showed 

similar correlations with endocrinological 

parameters, i.e. inverse correlations with free 

androgen index, luteinizing hormone, testosterone, 

LH/FSH ratio, and anti-Müllerian hormone, and also 

with biochemical parameters. 
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