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Background: Vitamin D deficiency has been observed in many cases of Polycystic Ovary Syndrome
(PCOS) and many possible links have been discovered regarding its role in the progression of
pathophysiology. The aim of this study was to access and compare the level of vitamin D in PCOS patients
and healthy women.

Materials and Methods: This was a case control study. 150 patients of PCOS and 150 age matched healthy
controls were enrolled in this study. Serum level of Vitamin D was estimated by immunoassay method by

Key wgrds:I using ELISA technique. The data were compared using independent t-test and chi square test wherever
Insulin resistance :
COS applicable.
\P/'t D Results: The total serum vitamin D level was found significantly (p<0.0001) low in PCOS patients (21.91
itamin

+ 8.49 ng/ml) compared to healthy controls (34.12 + 7.41 ng/ml).
Conclusion: Hypovitaminosis D observed in PCOS cases indicated the possible involvement of vitamin D
in the pathophysiological changes of the disease.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction It is known that vitamin D regulates the skeletal growth

and development and calcium/phosphorus metabolism.

Polycystic ovary syndrome (PCOS) is an endocrine
disease frequently seen in women of reproductive age.
PCOS is characterized by polycystic ovarian morphology,
hyperandrogenism, and ovulatory impairment.! Obesity,
hyperandrogenemia, and insulin resistance (IR) are
prevalent characteristics of PCOS.2At present, the
etiopathogenesis and diagnostic criteria of PCOS
are debatable. However, in addition to the menstrual
disturbance and hyperandrogenism, PCOS patients
demonstrate an increased prevalence of type 2 diabetes
mellitus, impaired glucose tolerance, hyperinsulinemia,
insulin resistance, and obesity.3 Some studies have
demonstrated that insulin resistance and obesity have a
negative effect on serum levels of 25-hydroxyvitamin D [25
(OH) D].*
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Deficiency of this vitamin is associated with insulin
resistance, signs of hyperandrogenemia, ovulatory and
menstrual disturbances, lower pregnancy success, and
elevated cardiovascular risk factors.® Vitamin D is thought
to influence the development of PCOS through gene
transcription and hormonal modulation that influence
insulin metabolism and fertility regulation.® It has been
proposed that the connection between vitamin D and PCOS
arises from the endocrine pathways affected in PCOS, such
as sex hormone synthesis and insulin secretion.’

1,25-OH D increases insulin synthesis and secretion®
and regulates steroidogenesis in the human ovarian
tissue.® In addition, genetic PCOS related with vitamin
D receptor variances have been described.!® Vitamin D
supplementation leads to an improvement in lean mass,
regulation of insulin release, altered insulin receptor
expression, and improves insulin sensitivity.?
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In the light of this information, there is a debate
about whether vitamin D deficiency plays a role in PCOS
pathogenesis or it is a result of PCOS. Studies comparing
vitamin D levels between patients with PCOS and healthy
women with normal ovulation have yielded contradictory
results. Some studies have shown that vitamin D levels
do not change in patients with PCOS,> while others have
reported higher levels* or low levels'! of vitamin D.

The present study was done to access the level of vitamin
D in patients suffering from Polycystic Ovary Syndrome
and to examine if there is any considerable difference in this
vitamin’s concentration in comparison to healthy women.

2. Material and Methods
2.1. Study design and subjects

It was a case control study. In this study 150 patients
suffering from Polycystic Ovary Syndrome were enrolled
that were attending the Gynecology OPD at PBM Hospital,
Bikaner. These were taken as Case Group. The diagnosis
of PCOS was done using Rotterdam’s criteria'? in which
patients fulfilling at least 2 of the 3 criteria—that is,
(1) oligo-or anovulation, (2) clinical and/or biochemical
hyperandrogenism, and (3) polycystic ovaries on ultrasound
measurement—were recruited into the PCOS group. 150
similar age-matched healthy women were selected from
society volunteers and relatives of patients and considered
as Control Group.

Patients with other hormonal disorders, having similar
clinical features like congenital adrenal hyperplasia,
hyperprolactinemia, Cushing’s syndrome, liver and renal
disorders, DM, and who were taking drugs like sex
steroids, vitamin D and calcium supplementation or insulin
sensitizing agents etc. were excluded from the study.

2.2. Measurements

Blood samples were drawn from patients and controls
during their early follicular phase, after 8 to 12 hours of
overnight fasting. 5 ml blood was collected in plain vial
and was allowed to clot for 30 minutes at room temperature
and then centrifuged at 3000 rotations per minute (rpm)
for 10 minutes to obtain clear non-haemolysed serum.
Estimation of serum vitamin D was done by immunoassay
method using ELISA technique'® in the Department of
Biochemistry, S. P. Medical College, Bikaner. Vitamin D
deficiency is defined as 25(OH)D below 20 ng/ml and
vitamin D insufficiency as 25(OH)D of 21-29 ng/ml while
25(OH)D of equal or greater than 30 ng/ml were considered
as sufficiency. 4

3. Data analysis

The results were presented as Mean + SD. Differences
between means of various parameters were compared by

independent t-test. Categorical variables were compared by
chi square test. The p value less than 0.05 was considered as
statistically significant during analysis on data.

4. Results

The mean of age, dietary habits, marital and socioeconomic
status etc. in the two groups did not show any significant
difference (p>0.05). So, all such factors were ruled out to
have any effect which may influence the serum vitamin D
levels. The presence of PCOS had significant effects on
vitamin D concentrations.

The mean serum vitamin D level was found to be 34.12 +
7.41 ng/ml with a range of 13.49 to 56.47 ng/ml in control
subjects and 21.91 + 8.49 ng/ml with a range of 6.18 to
38.21 ng/ml in PCOS women. The results are represented
in Table 1. There was a significant decrease (p<0.0001) in
the total Vitamin D levels in women suffering with PCOS
compared to healthy women.

Table 2 shows the distribution of PCOS patients and
healthy women on the basis of their vitamin D levels.
75.33% of PCOS patients had vitamin D concentrations
below sufficient level while only in 32% of healthy women
had vitamin D concentrations below sufficient level.

The p value obtained after the chi square test is less
than 0.05 indicates that insufficient level of vitamin D is
significantly associated with PCOS disease (Table 2).

5. Discussion

Vitamin D may be involved in several aspects of PCOS
including obesity, IR, ovulatory dysfunction, and metabolic
syndrome.!> The biological actions of vitamin D are
exerted through a soluble protein — the vitamin D receptor
(VDR). VDR can be found in various tissues including
both the nuclei and cytoplasm of granulosa cells (GC)
of human ovaries which indicates that it is responsible
for the physiologic functions of 1,25(OH)2D3 in ovarian
follicles. '©

In human ovarian tissue, estrogen and progesterone
production is stimulated by 1,25(OH)2D3, and testosterone
production decreases may be by boosting of aromatase
activity through vitamin D.° In the follicles of PCOS
women compared to controls, aromatase gene expression
decreased and LH levels had increased but follicular
production of progesterone and estradiol decreased.!” As a
result of these effects, vitamin D deficiency may arise PCOS
symptoms. Vitamin D deficiency is associated with calcium
dysregulation, which participates in the development of
follicular arrest in women with PCOS and results in
menstrual and fertility dysfunction. '8

There are evidences exist that supports a correlation
between vitamin D deficiency, IR, and obesity.!> First,
vitamin D may have a beneficial effect on insulin
action by stimulating the expression of insulin receptor
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Table 1: Comparison of mean serum vitamin D levels in healthy women (Control Group) and PCOS women (Case Group)

Values Normal Healthy Women (n=150) PCOS Patients (n=150)
Mean (ng/ml) 34.12 21.91

Range 13.49 - 56.47 6.18 - 38.21

SD 741 8.49

SEM 0.61 0.69

DF 298

t-statistic 13.270

Significance p < 0.0001 (Highly Significant)

Table 2: Distribution of cases and controls on the basis of their vitamin D Level

Vitamin D status

Insufficiency or Deficiency (Vit. D <30
ng/ml)

Sufficiency (Vit. D > 30 ng/ml)

p-value (chi square test)

Healthy women (n = 150)
48 (32%)

102 (68%)

PCOS patients (n = 150)
113 (75.33%)

37 (24.67%)
<0.0001 (HS*)

*HS = Highly Significant

and thereby enhancing insulin responsiveness for glucose
transport.'® Secondly, vitamin D regulates extracellular
and intracellular calcium, which is essential for insulin-
mediated intracellular processes in insulin-responsive
tissues such as skeletal muscle and adipose tissue. !
Finally, as vitamin D has a modulating effect on the
immune system, 2’ hypovitaminosis D might induce a higher
inflammatory response, which is associated with insulin
resistance. 2!

Of the possible explanations of the high prevalence of
vitamin D deficiency in women with PCOS is related to
obesity,> because vitamin D is trapped in adipose tissue,
and obese women may spend less time outdoors exposed to
sunlight.

The above all explanations related to low vitamin D
and PCOS are supported by the present study. Our results
indicated that vitamin D levels below normal concentrations
are strongly associated with the Polycystic Ovary syndrome.
In this study, 75.33% of PCOS women showed vitamin D
level below recommended level and there was a significant
(p <0.0001) decrease in vitamin D concentration in women
suffering with PCOS compared to healthy women.

The results of the present study were similar with
findings obtained by Mazloomi et al.?> Some previous
studies yielded conflicting results in which Li et al.> found
no change in vitamin D levels in PCOS compared to controls
while Mahmoudi et al.* reported higher levels of vitamin D
in PCOS women.

6. Conclusion

Hypovitaminosis observed in the PCOS patients of present
study showed that vitamin D deficiency may be a risk
factor or may play a role in the pathophysiology of
PCOS. Although current evidence is limited and additional

randomized controlled trials are required to confirm the
potential benefits of vitamin D supplementation in PCOS

affected women. Still, vitamin D supplementation might
be an element in the complex treatment of PCOS women.
This intervention may also decrease the potential risk
of mortality and morbidity associated with metabolic
syndrome in PCOS.

7. Source of Funding

None.

8. Conflict of Interest

The author declares no conflict of interest.

9. Acknowledgement

Authors are extremely grateful to Principal & Controller,
S.P. Medical College, Associated Group of Hospitals,
Bikaner and all patients and healthy volunteers for making
it possible to conduct this work.

References

1. Franks S. Polycystic ovary syndrome.
1995;333(13):853-61.

2. Lim SS, Davies MJ, Norman RJ, Moran LJ. Overweight, obesity
and central obesity in women with polycystic ovary syndrome:
a systematic review and meta-analysis. =~ Hum Reprod Update.
2012;18(6):618-37. umup E

3. Cankaya S, Demir B, Aksakal SE, Dilbaz B, Demirtas C, Goktolga
U. Insulin resistance and its relationship with high molecular
weight adiponectin in adolescents with polycystic ovary syndrome
and a maternal history of polycystic ovary syndrome. Fertil Steril.
2014;102(3):826-30. Hor: 10 T0To/TTertnstert. 2014.05.037.

4. Mahmoudi T, Gourabi H, Ashrafi M, Yazdi RS, Ezabadi
Z. Calciotropic  hormones, insulin resistance, and the
polycystic ovary syndrome.  Fertil Steril. 2010;93(4):1208-14.

o1 10. [fertnstert. 031,

5. Li HWR, Brereton RE, Anderson RA, Wallace AM, Ho CKM.
Vitamin D deficiency is common and associated with metabolic risk
factors in patients with polycystic ovary syndrome. Metabolism.

N Engl J Med.



http://dx.doi.org/10.1093/humupd/dms030
http://dx.doi.org/10.1016/j.fertnstert.2014.05.032
http://dx.doi.org/10.1016/j.fertnstert.2008.11.031

142

10.

11.

13.

16.

. Teegarden D, Donkin SS.
sensitivity.

Purohit and Soni / International Journal of Clinical Biochemistry and Research 2021;8(2):139-142

2011;60(10):1475-81. Hor:10.10T6/].metabol.201T.03.002.

. Thomson RL, Spedding S, Buckley JD. Vitamin D in the aetiology

and management of polycystic ovary syndrome. Clin Endocrinol.

2012;77(3):343-50. EOLTUTTTI/L.T365-2765 Z0TZ.04432.X.

. d Reis G, Gontijo NA, Rodrigues KF, Alves MT, Ferreira CN,

Gomes KB. Vitamin D receptor polymorphisms and the polycystic
ovary syndrome: A systematic review. J Obstet Gynaecol Res.
2017;43(3):436—46. forTUTTTT7702.13750.

Vitamin D: emerging new roles
in insulin Nutr Res Rev. 2009;22(1):82-92.

do1- 10 101 /7/7SO93AA 7 7A093IRYI0 1.

. Parikh G, Varadinova M, Suwandhi P, Araki T, Rosenwaks Z, Poretsky

L, etal. Vitamin D Regulates Steroidogenesis and Insulin-like Growth
Factor Binding Protein-1 (IGFBP-1) Production in Human Ovarian

Cells. Horm Metab Res. 2010;42(10):754-7.
[R7XT].

Ranjzad F, Mahban A, Shemirani AI, Mahmoudi T, Vahedi M,
Nikzamir A, et al. Influence of gene variants related to calcium

homeostasis on biochemical parameters of women with polycystic
ovary syndrome.

J Assist Reprod Genet. 2011;28(3):225-32.
o110 TO0//STOXTS-010-93506-4

Wehr E, Trummer O, Giuliani A, Gruber HJ, Pieber TR, Obermayer-
Pietsch B. Vitamin D-associated polymorphisms are related to insulin
resistance and vitamin D deficiency in polycystic ovary syndrome. Eur

J Endocrinol. 2011;164(5):741-9. for:I0-15307e1e-11-0134.

. Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop

group. Revised 2003 consensus on diagnostic criteria and long-term
health risks related to polycystic ovary syndrome (PCOS). Hum
Reprod. 2004;19:41-7.

Holick MF. Vitamin D Status: Measurement, Interpretation,
Ann  Epidemiol. 2009;19(2):73-8.

[o1: 10 UU}.

. Holick MF. Vitamin D Deficiency. N Engl J Med. 2007;357(3):266—

81. [OETUTUSO/EImra0 USS3.

. Yildizhan R, Kurdoglu M, Adali E, Kolusari A, Yildizhan B, Sahin

HG, et al. Serum 25-hydroxyvitamin D concentrations in obese and
non-obese women with polycystic ovary syndrome. Arch Gynecol
Obstet. 2009;280(4):559-63.
Thill M, Becker S, Fischer D, Cordes T, Hornemann A, Diedrich
K, et al. Expression of prostaglandin metabolising enzymes COX-2
and 15-PGDH and VDR in human granulosa cells. Anticancer Res.

o 1O TO0 //SO0A04_ 009093 X 4

17.

18.

20.

21.

22.

23.

2009;29(9):3611-8.

Sander VA, Hapon MB, Sicaro L, Lombardi EP, Jahn GA, Motta
AB.  Alterations of folliculogenesis in women with polycystic
ovary syndrome. J Steroid Biochem Mol Biol. 2011;124(1-2):58-64.
[or:T0-T0UT6/1.1sbmb.Z0TT.0T-003.

Thys-Jacobs S, Donovan D, Papadopoulos A, Sarrel P, Bilezikian
JP. Vitamin D and calcium dysregulation in the polycystic
ovarian syndrome. Steroids. 1999;64(6):430-5.
[(Z3XI910001Z-4.

do1- 10 TO16/S00 397

. Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The Role of Vitamin

D and Calcium in Type 2 Diabetes. A Systematic Review and
Meta-Analysis. J Clin Endocrinol Metab. 2007;92(6):2017-29.
[OETUTZI0CZ007-0Z9%.

Bikle D. Nonclassic actions of vitamin D. J Clin Endocrinol Metab.
2009;94(1):26-34.

Shoelson SE, Herrero L, Naaz A. Obesity, Inflammation,
and Insulin Resistance.  Gastroenterology. 2007;132(6):2169-80.
O1:10. [.8astro. ~03.059.

Lagunova Z, Porojnicu A, Lindberg F, Hexeberg S, Moan J. The
dependency of vitamin D status on body mass index, gender, age and
season. Anticancer Res. 2009;29(9):3713-20.
BTT3-ZRRA.

Mazloomi S, Sharifi F, Hajihosseini R, Kalantari S, Mazloomzadeh
S.  Association between Hypoadiponectinemia and Low Serum
Concentrations of Calcium and Vitamin D in Women with
Polycystic Ovary Syndrome. ISRN Endocrinol. 2012;2012:1-6.
OO T SAMOT79297],

dor- 10 1434170 /711

Author biography

Ankur Purohit, Ph D Scholar

https://orcid.org/0000-0002-4357-5934

Yogita Soni, Senior Professor and Head

Cite this article: Purohit A, Soni Y. Status of vitamin D in polycystic
ovary syndrome: A case control study. Int J Clin Biochem Res
2021;8(2):139-142.



http://dx.doi.org/10.1016/j.metabol.2011.03.002
http://dx.doi.org/10.1111/j.1365-2265.2012.04434.x
http://dx.doi.org/10.1111/jog.13250
http://dx.doi.org/10.1017/s0954422409389301
http://dx.doi.org/10.1055/s-0030-1262837
http://dx.doi.org/10.1055/s-0030-1262837
http://dx.doi.org/10.1007/s10815-010-9506-4
http://dx.doi.org/10.1530/eje-11-0134
http://dx.doi.org/10.1016/j.annepidem.2007.12.001
http://dx.doi.org/10.1056/nejmra070553
http://dx.doi.org/10.1007/s00404-009-0958-7
http://dx.doi.org/10.1016/j.jsbmb.2011.01.008
http://dx.doi.org/10.1016/s0039-128x(99)00012-4
http://dx.doi.org/10.1016/s0039-128x(99)00012-4
http://dx.doi.org/10.1210/jc.2007-0298
http://dx.doi.org/10.1053/j.gastro.2007.03.059
http://dx.doi.org/10.14341/2071-8713-4886
http://dx.doi.org/10.14341/2071-8713-4886
http://dx.doi.org/10.5402/2012/949427
https://orcid.org/0000-0002-4357-5934
https://orcid.org/0000-0002-4357-5934

	Introduction
	Material and Methods
	Study design and subjects
	Measurements

	Data analysis
	Results
	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest
	Acknowledgement

