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Aim and objectives: Polycystic ovary syndrome (PCOS) is the most common endocrine disorder. 

Metabolic disturbances including hyperinsulinemia, dyslipidemia and insulin resistance,  are 

common features in the majority of PCOS women.  Women  with  PCOS  may  also  be  at  

increased  risk  of  vitamin  D deficiency. Several studies have reported that lower vitamin D levels 

are associated with increased risk of insulin resistance and metabolic disturbance among women with 

PCOS . The objective of the study was to evaluate the relationship between vitamin D and oxidative 

stress in pcos with RA  

Materials And Methods : The study includes 20 healthy control women,  and 20 were with PCOS 

with rheumatoid arthritis .Total sample size was 40. Vitamin D total is estimated by 

chemiluminescent immunoassay and to assess oxidative stress, serum Malonyldialdehyde (MDA) 

was done by thiobarbituric acid method and antioxidant level was assessed by estimation of serum 

vitamin C by dinitrophenyl hydrazine method.  

Results: There was a decrease of vitamin -D in PCOS with RA (30.5 ±1.6), when compared with 

control(59.8 ±2.8). It was statistically significant (P<0.001). There was a decrease in vitamin -C in 

PCOS with RA (0.7 ±0.07) when compared with controls(1.1± 0.08). It was statistically significant 

(P<0.001). There was a increase of MDA in PCOS with RA, (9.0± 0.6) when compared with control 

(3.8± 0.2). It was statistically significant (P<0.001).  

Conclusion: Low levels of Vitamin D deficiency in PCOS with RA patients is associated with 

inflammation which leads to Increased oxidative stress status , which may lead to connective tissue 

degradation leading to joint and periarticular deformities in rheumatoid arthritis. 
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INTRODUCTION 

Polycystic ovary syndrome (PCOS) is the most common 

endocrine disorder, affecting women approximately 4%–

18% at reproductive age. It is a heterogeneous disorder with 

different degrees of metabolic and reproductive 

dysfunctions. Metabolic disturbances including 

hyperinsulinemia ,dyslipidemia and insulin resistance,  are 

common features in the majority of PCOS women.  Women  

with  PCOS  may  also  be  at  increased  risk  of  vitamin  D 

deficiency (VDD) 
(1) .

  Several studies have reported  that 

lower vitamin D levels are associated with increased risk of 

insulin resistance and metabolic disturbance among women 

with PCOS 
(2)

 . Recent studies suggest that oxidative stress 

may play a major role in the pathophysiology of polycystic 

ovary syndrome (PCOS). Rheumatoid arthritis (RA) is a 

chronic, multisystem disease with an unknown etiology 

affecting about 1 per cent of the world’s population 
(3).

 RA is 

characterized by persistent inflammation in the synovial 

membranes of joints, associated with migration of activated 

phagocytes and other leukocytes into synovial and 

periarticular tissue 
(4)

  Formation of reactive oxygen species 

and lipid peroxides as a result of disease activity may play 

an important role in RA. While lowered concentrations of 

antioxidants in the blood considerably increase the 

probability of the occurrence of RA. Oxidative stress 

generated within an inflammatory joint can produce 

autoimmune phenomena and connective tissue destruction in 

rheumatoid synovitis 
(5).

 Oxygen free radicals have been 

implicated as mediators of tissue damage in women with 

RA. The objective of the study was to evaluate the 

relationship between vitamin D and oxidative stress in pcos 

with RA. 

 

MATERIALS AND METHODS 

The study was conducted at Rajiv Gandhi Institute of 

Medical Sciences srikakulam. Sampling design is 

http://www.rajournals.in/index.php/rajar
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prospective, cross-sectional and comparative study. After 

obtaining institutional ethics approval the study was initiated 

in the month of April 2014 and ended in March 2015. 

During this study duration as per the inclusion and exclusion 

criteria the participants were selected. The written informed 

consent was obtained from participants and controls. The 

following were included in the present study PCOS 

participants were selected based on observation of 

oligoamenorrhea/ anovulation, clinical or biochemical 

evidence of hyperandrogenism and/or polycystic ovaries on 

ultrasonography. The diagnosis of PCOS was based on the 

ESHRE/ASRM consensus conference held in Rotterdam in 

2003. Individuals with diabetes mellitus, thyroid 

dysfunction, cushing’s syndrome, congenital and renal 

hyperplasia, hyperproloctinemia, androgen secreting 

tumour, renal and liver disorders, women with medication 

like ovaluation induction agent, antiandrogens, antidiabetic, 

antiobesity, hormonal drugs and current or previous use 

within last 6 month, smoking and alcohol intake were 

excluded from the study. The sample size was 20 healthy 

control women,  and 20 were with PCOS with rheumatoid 

arthritis .Total sample size was 40.  

Blood Sample collection: 5 ML of blood sample was 

obtained from the participants under all aseptic precautions 

after 12 hours of fasting. 2mL is transferred to EDTA and 

remaining blood in plain tubes. It was allowed to clot and 

centrifuged at 2000rpm for 10 minutes to obtain serum. 

Biochemical Parameters: Plasma vitamin-D was measured 

by chemiluminescence immunoassay (CLIA) using 

commercially available kits. Oxidative stress was measured 

by estimating vitamin-C as antioxidant by 2, 4-dinitrophenyl 

hydrazine (DNPH) method. Ascorbic acid in plasma is 

oxidized by Cu
+2

 to form dehydro ascorbic acid which reacts 

with acidic 2,4-Dinitrophenyl hydrazine to form a red bis – 

hydrazone which is measured at A 520nm  and 

malandialdehyde (MDA) as oxidant which is most 

commonly measured  by a thiobarbituric acid-reactive 

substances (TBARS) assay with a simple 

spectrophotometric method. The amount of MDA 

corresponds to the chromogen found from MDA and 

thiobarbituric acid (TBA) with a maximum absorption at 

532-535 nm.  

 

RESULTS 

The mean of vitamin -D of controls was 30.8 ng/mL. There 

was a decrease of 48.9% in vitamin -D in PCOS with RA, 

when compared with control. It was statistically significant 

(P<0.001). Compared to the control group, PCOS+RA 

group showed a statistically significant decrease in vitamin -

D. The mean of vitamin -C of control was 0.8 mg/dL. There 

was a decrease 36.3% in vitamin -C in PCOS with RA , 

when compared with controls. It was statistically significant 

(P<0.001). The mean of MDA of controls was 3.8 mmol/L. 

There was a increase of 136.8% in MDA in PCOS with RA, 

when compared with control. It was statistically significant 

(P<0.001).  

DISCUSSION  

Some evidences suggest that vitamin D deficiency is one of 

the cause involved in the pathogenesis of metabolic 

syndrome in PCOS. The effects of vitamin D are mediated 

through both cellular and genetic pathways. Vitamin D 

regulates gene transcription through nuclear vitamin D 

receptors (VDR) that are distributed across various tissues, 

including skeleton, parathyroid glands and the ovaries. 
(6) 

Vitamin D, acts as a pro hormone, which play potential 

immune-suppressive roles and to exert an endocrine action 

on the immune system cells, generating anti-inflammatory 

and immunoregulatory effects 
(7).

 Tumour necrosis factor 

(TNF-α), Interleukin 1 (IL-1), and interleukin 6 (IL-6)  play 

an important role in mediating this process. One of the 

important mechanisms of RA pathophysiology is the 

imbalance between Th1 and Th2 response with Th1 

predominance (interleukin 2 and interferon γ excretion). The 

risk factors involve in RA development are the combination 

of genetic and environmental components. The most 

important genetic factor is associated with the major 

histocompatibility complex antigen HLA-DRB1 and shared 

epitope, which is closely related to serum presence of 

rheumatoid factor (RF) or anti-citrullinated peptide 

antibodies (a-CCP) 
(8).

 The environmental factor that 

contribute, is smoking, which can interact with genes to 

increase disease susceptibility 
(9).

 One of the other possible 

environmental factors is vitamin D. Despite being a crucial 

element of  bone mineralization and calcium homeostasis, 

vitamin D also plays an important role in immune system. 

Active metabolite of vitamin D, calcitriol (1,25-

dihydroxyvitamin D) can inhibit the macrophage synthesis 

of interleukines 1, 6, 12 and TNF-α, suppress the interleukin 

2 secretion by Th1 lymphocytes and decrease antigen-

presenting activity of macrophages – therefore restoring 

balance between Th1, Th17 and Th2 cells 
(10).

 calcitriol 

inhibits B-cell proliferation and plasma-cell differentiation . 

Vitamin D deficiency is more common in auto 

immunological diseases present in general population . 

  Increase in MDA levels could be due to 

increased generation of Reactive Oxygen Species (ROS), 

which led to excessive oxidative damage to the cell. The 

cause of increase production of ROS in PCOD is due to: 

PCOD is characterized by insulin resistance. Insulin 

resistance further leads to oxidative stress. Increased 

production of inflammatory markers like TNF –α and NF-

Kappa B from the damaged cells. TNF- α is known mediator 

of insulin resistance which further aggravates the state of 

hyperglycemia and hyperinsulinemia. NFKappa B is an 

inflammatory transcription factor which leads to increase in 

the inflammatory state 
(11) 

.Sabuncu et al, 
(11)

2001 compared 

PCOS with BMI and age-matched controls. They 

demonstrated that higher levels of erythrocyte MDA were 

seen in PCOS women compared with controls. Zhang et al 
(12)

(2008) demonstrated that serum MDA levels in PCOS 

women were significantly higher than those of controls 

 Ascorbic acid is a redox catalyst which can reduce, 
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and thereby neutralize, reactive oxygen species such as 

hydrogen peroxide. When the capacity of ascorbic acid is 

exceeded, free radicals can then diffuse and oxidize proteins. 

Vitamin C functions as an “electron sink”, as it donates its 

electrons to the free radical species, thereby converting it to 

less harmful forms. Reduced ascorbic acid is the biologic 

labile form of vitamin C. It functions as an antioxidant . 

Replenishment of reduced ascorbic acid is facilitated by 

reduced Glutathione (GSH) which is another potent water 

soluble antioxidant. An overall depletion of antioxidants in 

hyperoxidant stress hampers the recycling of the oxidized 

form to the reduced form of ascorbic acid. 
(13)

 

  In this study, parameters such as plasma MDA as a 

marker of free radical mediated tissue destruction, vitamin 

C, as antioxidant were assayed to gain the oxidative stress 

status. MDA levels were found to be significantly elevated 

in the PCOS+RA compared to the controls. This is in 

agreement with other studies where higher MDA levels have 

been reported in individuals with RA 
(14)

. Akyol in 2001 

reported higher MDA levels in women with RA. MDA, the 

product of lipid peroxidation reacts with lysine residues in 

protein to produce immunogenic molecules, which can 

exacerbate inflammation. The longer chain polyunsaturated 

fatty acids are especially potent at increasing lipid 

peroxidation and causing cell damage by oxidative stress 
(15).

 

 In this study significantly lower antioxidant vitamin C 

levels in PCOS+RA compared to the controls. In women 

with PCOS +RA insulin resistance is the factor for the 

presence of a chronic proinflammatory state
(17).

 In the 

general population TNF-α production is increased under 

chronic hyperglycemia and TNF- α has negative effect on 

insulin sensitivity 
(18).

TNF- α is also an important mediator 

of insulin resistance in obesity and diabetes. Vitamin D 

deficiency is common in PCOS women and is associated 

with many symptoms, including infertility, CVD risk 

factors, insulin resistance and hirsutism. Previous  evidence 

shows that vitamin D deficiency may be one of the factor in 

the pathogenesis of insulin resistance and PCOS.  

 This study showed that there was an alteration in 

the oxidant –antioxidant that is  presence of oxidative stress 

in females having polycystic ovarian disease with 

rheumatoid arthritis . This oxidative stress may lead to 

complication of disease like infertility as well as other 

systemic disorders e.g. diabetes mellitus, cardiovascular 

dysfunction, dislipidemia and endometrial carcinoma. 

Antioxidants can be of help to fight against these free 

radicals. Increased oxidative stress in PCOS with 

rheumatoid arthritis is due to raised lipid peroxides, MDA 

and decreased vitamin C levels. 

 

Correlation  of parameters vitamin –D with vitamin –C, 

MDA 

Si.no Variable-1 Variable-2 r p 

1 vitamin –D vitamin -C 0.319 <0.001 

2 vitamin –D MDA -0.551 <0.001 

 

 
  

59,8 

30,5 

0 

10 

20 

30 

40 

50 

60 

70 

1 

COMPARISION OF  MEANS OF 
VITAMIN-D IN  CONTROLS VS 

PCOS WITH RA   

CONTROL PCOS + RA 

1,1 

3,8 

0,7 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Vitamin -C MDA 

COMPARISION OF  MEANS OF 
VITAMIN-C AND MDA IN  CONTROLS VS 

PCOS WITH RA   

 

CONTROLS 

PCOS+RA 

Comparison of parameters with  mean and SEM 

PARAMETERS GROUP 

NAME 

N MEAN SEM 

 

Vitamin -C 

CONTROL 20 1.1 0.08 

PCOS + RA 20 0.7 0.07 

 

MDA 

CONTROL 20 3.8 0.2 

PCOS + RA 20 9.0 0.6 

 

Vitamin-D 

CONTROL 20 59.8 2.8 

PCOS + RA 20 30.5 1.6 



“Role of Vitamin-D and Oxidative Stress in Polycystic Ovarian Syndrome with Rheumatoid Arthritis” 

2673 Yeluri Naga Siva Jyothi
1
, RAJAR Volume 06 Issue 03 March 2020 

 

REFERENCES 

1. Thomson RL Spedding S, Buckley JD (2012). 

Vitamin D in the aetiology and management of 

polycystic ovary syndrome. Clin Endocrinol 

(Oxf). 2012 Sep; 77(3):343-50 

2. Krul-Poel, Y.H.; Snackey, C.; Louwers, Y.; Lips, 

P.; Lambalk, C.B.; Laven, J.S.; Simsek, S (2013). 

The role of vitamin D in metabolic disturbances in 

polycystic ovary syndrome: A systematic review. 

Eur. J. Endocrinol.  169, 853–865. 

3. Thabrew MI, Senaratna L, Samarawickrema N, 

Munasinghe C (2001). Antioxidant potential of two 

polyherbal preprations used in Ayurveda for the 

treatment of rheumatoid arthritis. J Ethnopharmacol 

; 76 : 285-91. 

4. Mulherin D, Fitzgerald O, Bresnihan B (1996). 

Synovial tissue macrophage populations and 

articular damage in rheumatoid arthritis. Arthritis 

Rheum; 39 : 115-24. 

5. Sklodowska, M., Gromadzinska, J., Biernacka, M., 

Wasowicz, W., Wolkanin, P., Marszalek, A., 

Brozik, H. and Pokuszynska, K (1996). Vitamin E, 

thiaobarbituric acid reactive substance 

concentrations and Superoxide Dismutase activity 

in the blood of children with juvenile rheumatoid 

arthritis. Clinical and experimental Rheumatology 

14, 433-439. 

6. Jones, G., Strugnell, S.A. & Deluca, H.F. (1998) 

Current understanding of the molecular actions of 

vitamin D. Physiological Reviews, 78, 1193–1231. 

31 

7. Welsh P, M. J. L. Peters, N. Sattar (2011). Is 

vitamin D in rheumatoid arthritis amagic bullet or 

mirage the need to improve the evidence base prior 

to calls for supplementation. Arthritis and 

Rheumatism, vol.63, no.7, pp.1763–1769. 

8. Boissier M.C, Semerano L, Challal S (2012). 

Rheumatoid arthritis: From autoimmunity to 

synovitis and joint destruction. Journal of 

Autoimmunity; 39: 222-228. 

9. Lundström E, Källberg H, Alfredsson L (2009). 

Gene-environment interaction between the DRB1 

shared epitope and smoking in the risk of anti-

citrullinated protein antibody-positive rheumatoid 

arthritis: all alleles are important. Arthritis Rheum ; 

60(6): 1597-1603. 

10. Braun-Moscovici Y, Toledan K, Markovits O 

(2011)Vitamin D: is it related to disease activity in 

inflammatory joint disease? Rheumatol Int; 31: 

493-499. 

11. Agarwal A, Gupta S, Sharma R (2005). Role of 

oxidative stress in female reproduction. Reprod 

Biol Endocrinol; 3: 28. 

12. Sabuncu T, Vural H, Harma M, Harma M (2001). 

Oxidative stress in polycystic ovary syndrome and 

its contribution to the risk of  cardiovascular 

disease. Clin Biochem ; 34(5): 407-13. 

13. Zhang D, Luo WY, Liao H, Wang CF, Sun Y 

(2008). The effects of oxidative stress to PCOS. 

Sichuan Da Xue Xue Bao Yi Xue Ban ; 39(3): 421-

3.   

14. Block G, Jensen C, Morrow J, Holland N, Norkus 

E, Milne G (2008). Effect of vitamins C and E on 

biomarkers of oxidative stress depends on baseline 

level. Free Radic Biol Med 15; 45(4): 377–84. 

15. Taysi S, Polat F, Gul M, Sari RA, Bakan E (2002). 

Lipid peroxidation, some extracellular antioxidants, 

and antioxidant enzymes in serum of patients with 

rheumatoid arthritis. Rheumatol Int ; 21 : 200-4. 

16. Darlington L.G. and Stone T.W. (2001) 

Antioxidants and fatty acids in the amelioration of 

Rheumatoid arthritis and related disorders. Bri. 

Journal of Nutr. 85, 251-269. 

17. Rodriguez L. A, L. B. Tolosa, A. Ruigmez, S. 

Johansson,  M. A. Wallander (2009) “Rheumatoid 

arthritis in UK primary care incidence and prior 

morbidity,” Scandinavian Journal of 

Rheumatology,vol.38,no.3,pp.173–177. 

18. Fukuzawa M, J. Satoh, X. Qiang (1999). 

Inhibition of tumor necrosis factor-  with anti-

diabetic agents. Diabetes Research and Clinical 

Practice, vol.43, no.3, pp.147–154. 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomson%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=22574874
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spedding%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22574874
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buckley%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22574874
http://www.ncbi.nlm.nih.gov/pubmed/22574874
http://www.ncbi.nlm.nih.gov/pubmed/22574874

