
  

 

Review Article 
 

Evaluation of prevalence of periodontal disease in women with Polycystic Ovary Syndrome 

 

Abstract: 

Background: Polycystic ovary syndrome  has metabolic and reproductive properties that may be 

associated with periodontitis. The goal of this study was to reassess and offer a comprehensive 

critical evaluation of all findings associating Polycystic ovarian syndrome (PCOS) and PD, as 

well as to analyse a possible two - way relationship. The underlying molecular processes of this 

link are unknown, but chronic inflammation is considered to be a cause. A pro-inflammatory 

condition was linked to a changed periodontal response in PCOS, which appeared to enhance 

vulnerability to periodontal disease. Polycystic ovarian syndrome  suffers more than half of all 

females of childbearing age., and has serious consequences for the metabolic, psychological, and 

cardiovascular systems. Inflammation is a characteristic sign of PCOS. There may be a role for 

chronic low-grade inflammation as well in metabolic abnormalities. Hence this review aims to 

correlate the association between PCOS and Periodontal Disease. 
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Introduction: Polycystic ovarian syndrome is the most frequent endocrinal disorder among 

females, mostly affecting the reproductive system. It can have significant negative impacts on 

metabolic, psychological, and cardiovascular health.[1] It influences approximately 6-8 percent 

of childbearing age female.[2] Among its risk factors are cardiovascular disease[3], diabetes, 

dyslipidemia and endothelial dysfunction[4] as well as obesity[5]. Chronic low-grade 

inflammation characterises this illness. [6]. This condition may result in metabolic abnormalities. 

Several pro-inflammatory cytokines, involving, IL-6, IL-17, and tumour necrosis factor alpha, 

have been found to be greater in women who have PCOS than in people who have not. Women 

in their reproductive years are the ones who are most affected. The aetiology and pathogenesis of 

PCOS are difficult and it encompasses genetics, metabolism, foetal development and 

environment. Abbott et al reported a genetically determined increase in androgen secretion by 

the ovaries may lead to the clinical symptoms of PCOS. It could also be linked to a variety of 

factors, such as a person's financial status, familial background, eating habits, physical activity 

and behaviour. 



  

 

Periodontal inflammation is a long-term infection marked by an overactive immune response to 

harmful germs., that ultimately results in resorption of tooth loss due to lack of alveolar bone. [7] 

Studies have shown that it is linked with a number of systemic diseases, including diabetes, 

dyslipidemia, obesity, CVD’s, rheumatoid arthritis and respiratory diseases such as asthma and 

COPD. In general periodontal diseases are mostly caused by microbes such as Porphyromonas 

gingivalis, Treponema denticola, and other bacteria found in dental plaque, Prevotella intermedia 

species, etc.[8] Periodontal disease, as well as many other chronic diseases, is thought to be 

caused by on-going chronic low-grade inflammation. [9] 

Earlier research reported that both periodontal diseases and PCOS are accompanied by elevated 

oxidative stress and inflammatory markers.[10-12].There are different mechanisms linking 

PCOS and Periodontitis for e.g. inflammation, oxidative stress, advanced glycation end products, 

oral microbiota, hormones, obesity and vitamin-D deficiency.[13] This could point to a shared 

pathophysiological mechanism in the many forms of these issues. In this current research, we 

focused to evaluate and identify frequency rates of periodontitis among women suffering from 

PCOS. 

    Interleukin-6 and tumour necrosis factor- , the two proinflammatory cytokines that stimulate 

CRP production, are also important markers of inflammation. CRP levels are elevated in a 

variety of systemic disorders, including PCOS, which produces persistent low-grade 

inflammation that is linked to IR and plays an important role. Patients having high levels of CRP 

in their blood and other pro-inflammatory disorders like periodontitis may contribute to systemic 

inflammation which is symptoms of PCOS.  

One of most common endocrinal disorder is PCOS, influencing 4-18 percent of female of 

childbearing age. Periodontal diseases have also been linked to different characteristics of the 

metabolic syndrome in previous studies. Studying the linked between PCOS and periodontal 

disease is the goal of this study. 

POLYCYSTIC OVARY SYNDROME: 

Preventing, screening, diagnosing and treating illness specific to women is the focus of women’s 

health. PCOS is exceedingly frequent among  females of childbearing age, and it is likely to be 

the most common and severe endocrinopathy. There is growing worry that women suffering 

from polycystic ovary syndrome may experience metabolic effects due to elevated level of IR 

that is common in the disease. 

CLINICAL MANIFESTATIONS: 

PCOS  is a hormonal problem that causes a huge number of females who are of reproductive life. 

PCOS is characterized by abnormal or long-term menstruating periods, as well as elevated levels 

of the male hormone androgen. The ovaries may create a significant amount of little 

concentrations of fluid, rendering them incapable of producing eggs on a routine basis. PCOS 



  

 

commonly manifests clinically at a time of puberty's initial menstruation cycle that can emerge 

later in life, due to increase in body mass. PCOS was originally documented by Stein and 

Leventhal [14] who defined it as a diverse clinical health in the current scientific literature in 

1935  with a number of illnesses. Associated with enlargement of the polycystic ovaries on both 

sides. 

      According to the Rotterdam ESHRE/ASRM PCOS Consensus Workshop Group, PCOS can 

be determined if 2 out of 3 measures are available. [15] The Androgen Excess Society, on the 

other hand, claims that hyperandrogenism is the most important trait, and that its involvement in 

conjunction with ovaries malfunction (oligoanovulation ) is taken into account when diagnosing 

PCOS. [16]  

AETIOLOGY AND PATHOGENESIS OF PCOS: 

   Even if the precise origin of PCOS is not known, emerging facts indicates that it is a 

multigenic illness with substantial epigenetic and environmental impacts, including nutrition, 

financial status, ethnicity and lifestyle variables. According to research, the disease began in the 

uterine environment, implying the involvement of hereditary elements. The clinical symptoms of 

PCOS, according to Abbott et al.[17], may arise as a result of ovarian hypersecretion of 

androgens that is genetically determined. The pathological underpinnings of PCOS, according to 

King, are aberrant antidiuretic hormone release, a lack in testosterone biosynthesis, and the 

development of glucose intolerance. 

THE RELATIONSHIP BETWEEN POLYCYSTIC OVARY SYNDROME AND OTHER 

SYSTEMIC ILLNESS: 

METABOLIC SYNDROME, IR AND TYPE-II DM 

The metabolic syndrome includes a number of disorders, including IR, obesity, hypertension, 

and hyperlipidemia. In PCOS, the prevalence of IR varies between 50 and 70 percent. [19] 

Compensatory hyperinsulinemia promotes to elevated range of testosterone in females suffering 

from  PCOS by effectively boosting menstrual testosterone production. [20]. In PCOS, IR raises 

the possibility of type 2 diabetes when it is paired with abdominal obesity. [21] 

CARDIOVASCULAR DISEASES 

Those with polycystic ovary syndrome are highly susceptible to develop cardiovascular disease 

than women without the condition. [22] According to Wild et al.'s [23] research, PCOS sufferers 

seems to be at threat for hypertension. As per wild et al., females having PCOS exhibit low 

level HDL cholesterol, higher lipid, and low level LDL cholesterol compared to females without 

PCOS. [24]. 

 OTHER COMORBIDITIES 



  

 

   Endometrial cancer is frequently seen in women having polycystic ovarian syndrome at all 

ages, according to findings from a new meta-analysis, although there is no link among PCOS and 

ovarian or breast cancer. [25] Pregnancy problems, such as miscarriages, gestational diabetes, 

and preeclampsia, are more likely in females suffering from PCOS. [26] 

ASSOCIATION OF PCOS WITH PERIODONTAL DISEASES 

    The mechanisms that link these 2 disease entities aren't totally appreciable, although they do 

include inflammation in some way. As a result, the scientists looked at the numerous processes 

that link PCOS to periodontal disease. 

 

PATHOGENIC MECHANISMS LINKING POLYCYSTIC OVARY SYNDROME AND 

PERIODONTITIS 

INFLAMMATION:  The key element in the pathophysiology of  periodontitis and polycystic 

ovary syndrome. 

    Polycystic ovary syndrome is linked to reduced level of inflammatory disease, due to 

increased levels of C-reactive protein, proinflammatory cytokines and chemokines such a IL18, 

MCP1, and MIP1, as well as a higher white blood count. In addition, elevated oxidative stress 

and associated indicators point to PCOS as an inflammatory illness. [27] Periodontal 

inflammation is a severe inflammatory illness, that connects periodontitis to a variety of systemic 

ailments. [28] Inflammatory cytokines involving tumour necrosis factor , interleukin 1 (IL1), 

interleukin 6 (IL6), leptin, adiponectin, and resistin, as well as signalling pathways like relate 

reduced level of inflammatory disease to glucose intolerance is one of the most common 

symptoms of polycystic ovarian syndrome. 

      CRP is a key inflammatory measure that is triggered by proinflammatory cytokines like IL6 

and TNF. CRP levels are elevated in a variety of systemic disorders, involving PCOS, which is 

linked to reduced level of severe inflammation, which is associated with glucose intolerance, it is 

very important in the growth of the syndrome, as well as hyperinsulinemia. [29,30] In chronic 

infections like periodontitis, C-reactive protien levels in the blood and various inflammatory 

factors can promote chronic inflammatory markers, which can contribute to glucose intolerance, 

a polycystic ovary syndrome symptom. IL-6, is the hormone-regulated and promotes the 

hypothalamic–pituitary–adrenal axis under chronic stress. Elevated  IL-6 are linked to increased 

body weight and glucose intolerance, both are features of the polycystic ovary syndrome.[31] 

Similarly in patients with periodontitis, higher amounts of hallmarks of inflammation like as C-

reactive protiens and IL6 have been identified in  gingival tissue and GCF. [32] White blood cell 

concentration is also a measure of reduced level of inflammatory disease .It's been connected to a 

variety of chronic inflammatory conditions that last a long time. Orio et al.[33] discovered that 

females with PCOS seemed to have an increased wbc number, an indication of reduced level 

of inflammatory disease and CVD events, compared  to age and BMI-matched individuals in a 

retrospective study 



  

 

 

OXIDATIVE STRESS 

 

   Inflammation and oxidative stress are pathophysiological processes that are intimately 

associated. Chronic periodontitis and PCOS individuals have oxidative stress indicators detected 

in their blood. GCF myeloperoxidase  levels were raised among females suffering from PCOS, 

but serum NO levels were unaffected, indicating peroxidation at the periodontal level. Gingival 

inflammation is a common feature in females suffering from polycystic ovary syndrome, and 

periodontal level seems to be impacted in polycycstic ovary syndrome, according to the findings. 

 

 

 

 

 

 

ADVANCED GLYCATION END PRODUCTS 

 

Peroxidation cause chronic female's microvascular insufficiency suffering from polycystic ovary 

syndrome, resulting in the production of IR and AGE. [34] Periodontal disease progresses and 

becomes more severe as a result of AGE products. The fragile nature of periodontal tissues 

makes them susceptible to products resulting from oxidative stress due to high expression of 

RAGE ( Receptor -AGE) .[35] 

 

 

 

ORAL MICROBIOTA 

 

Hormonal alterations in polycystic ovary syndrome might impact saliva concentrations of 

possible microbial infections and/or underlying circulating levels of antibodies, especially in the 

case of gingival inflammation. The accumulation of circulating gonadotropin - releasing 

hormone in periodontium could be used to illustrate this, that supplies the bacteria with the 

resources they need to thrive. [36] Microbial pathogens' lipopolysaccharides in plaque beneath 

the gums have the potential to cause substantial quantities of IL1 and TNF to be produced,[37], 

and this continuous elevation of cytokines exacerbates the IR that is hallmark of PCOS. 

 

 

HORMONES AS PATHOPHYSIOLOGICAL LINK 

 

The amount of various hormones in the blood of PCOS females change.  In the course of 

periodontal condition and the repair of periodontal and implant wounds, female sex steroid 

hormones are important factors. [39] Hormones like estrogen and progesterone can be 

metabolized by human gingiva. Furthermore, gingiva has hormone receptors and is designated a 

susceptible tissue for direct hormone action. [40] These hormones may affect gingival cells by 

changing the efficiency of the epithelial barrier to bacterial damage, as well as collagen 

maintenance and repair. [41]  

 



  

 

Table 1. Literature review 

 

 

 

 

 

 

AUTHOR (YEAR) AIM FINDINGS 

Aliye Akcali et al (2014) To test the experiment that in 

PCOS, the concentrations of 

potential microbial infections 

in saliva and host immune 

response in sera are higher 

than in healthy people. 

This hormonal condition 

amplifies the favourable 

relationship amongst oral 

bacteria and gingivitis. 

Ozgun Ozcaka et al (2013) 
To correlate the 

concentrations of IL-17, IL-

17F, IL-17A/F, and IL-17E in 

GCF, saliva, and sera of non-

obese women having PCOS to 

their well being. 

In non-obese women 

having PCOS, IL-17 

concentrations are changed, 

which may affect gingivitis. 

Nagihan Bostanci et al (2017) To analyze saliva and sera 

concentrations of MMP, 

myeloperoxidase, and 

neutrophil elastase in PCOS 

suspected individuals with 

systemic condition. 

 As indicated by saliva and 

sera concentrations of 

neutrophilic enzymes, PCOS 

and gingivitis are linked. 

Cecilia Fabiana et al (2020) The goal of this research 

aimed to see if there was a 

correlation among periodontal 

condition, gingivitis, and 

chronic periodontitis, and 

polycystic ovary syndrome. 

PCOS individuals tend to be 

more prone to periodontitis 

than individuals who do not 

have the condition. 

 

 

 

CONCLUSION: 

Through several pathophysiological linkages, including as reduced level of inflammation, 

glucose intolerance, advanced glycation end products, and  hormonal levels, we can speculate 

that PCOS may aggravate the periodontal disease established by plaque. Evidence suggests that 

periodontal disease produces persistent systemic inflammation, which leads to IR and, in turn, 

type- 2 DM, which is a common symptom of polycystic ovarian syndrome. As a result, it can be 

assumed that PCOS and periodontal diseases have a bidirectional link.  

 

REFERENCES: 



  

 

1. Conway G, Dewailly D, Diamanti-Kandarakis E, Escobar-Morreale HF, Franks S, Gambineri 

A, et al. The polycystic ovary syndrome: A position statement from the European society of 

endocrinology. Eur J Endocrinol. 2014;171:P1–29. 

2. Azziz  R, Woods  KS,  Reyna  R,  Key  TJ, Knochenhauer ES, Yildiz BO. The prevalence 

and features of polycystic ovary syndrome in an unselected population. J Clin Endocrinol 

Metab 2004;89:2745-9. 

3. Dokras A Cardiovascular disease risk in women with PCOS. Steroids 2013;78: 773–776. 

4. Hsu MI Changes in the PCOS phenotype with age. Steroids 2013;78: 761–766. 

5. Lim SS, Norman RJ, Davies MJ, Moran LJ The effect of obesity on polycystic ovary 

syndrome: a systematic review and meta-analysis. Obes Rev 2013;14: 95–109. 

6. Ebejer K, Calleja-Agius J The role of cytokines in polycystic ovarian syndrome. Gynecol 

Endocrinol2013; 29: 536–540. 

7. Williams RC. Periodontal disease. N Engl J Med 1990;322:373-82. 

8. Kinney JS, Morelli T, Braun T, Ramseier CA, Herr AE, et al. Saliva/pathogen biomarker 

signatures and periodontal disease progression. J Dent Res 2011;90: 752–758. 

9. Moutsopoulos NM, Madianos PN. Low-grade inflammation in chronic infectious diseases: 

Paradigm of periodontal infections. Ann N Y Acad Sci. 2006;1088:251–64 

10. Marchetti E, Monaco A, Procaccini L, Mummolo S, Gatto R, Tetè S, et al. Periodontal 

disease: The influence of metabolic syndrome. Nutr Metab (Lond) 2012;9:88. 

11. Liu Z, Liu Y, Song Y, Zhang X, Wang S, Wang Z. Systemic oxidative stress biomarkers in 

chronic periodontitis: A meta-analysis. Dis Markers 2014. 2014:931083. 

12. Duleba AJ, Dokras A. Is PCOS an inflammatory process? Fertil Steril. 2012;97:7–12. 

13. Tanguturi SC, Nagarkanti S. Polycystic ovary syndrome and periodontal disease: Underlying 

links- A review. Indian J Endocr Metab 2018;22:267-73 

14. Stein IF, Leventhal ML. Amenorrhea associated with bilateral polycystic ovaries. Am J 

Obstet Gynecol 1935;29:181‑ 91. 

15. Rotterdam ESHRE/ASRM‑ Sponsored PCOS Consensus Workshop 

     Group. Revised 2003 consensus on diagnostic criteria and long‑ term 

      health risks related to polycystic ovary syndrome. Fertil Steril 2004;81:19‑ 25  .  

16. Azziz R, Carmina E, Dewailly D, Diamanti‑ Kandarakis E, 

     Escobar‑ Morreale HF, Futterweit W, et al. The androgen excess and 



  

 

     PCOS society criteria for the polycystic ovary syndrome: The complete 

     task force report. Fertil Steril 2009;91:456‑ 88.  

17. Abbott DH, Barnett DK, Bruns CM, Dumesic DA. Androgen excess 

      fetal programming of female reproduction: A developmental aetiology 

      for polycystic ovary syndrome? Hum Reprod Update 2005;11:357‑ 74. 

18.Dumesic DA, Oberfield SE, Stener‑ Victorin E, Marshall JC, Laven JS, 

     Legro RS, et al. Scientific statement on the diagnostic criteria, 

     epidemiology, pathophysiology, and molecular genetics of polycystic 

     ovary syndrome. Endocr Rev 2015;36:487‑ 525. 

19. Nicandri KF, Hoeger K. Diagnosis and treatment of polycystic ovarian 

      syndrome in adolescents. Curr Opin Endocrinol Diabetes Obes 2012;19:497‑ 504. 

20. Bremer AA, Miller WL. The serine phosphorylation hypothesis 

      of polycystic ovary syndrome: A unifying mechanism for 

      hyperandrogenemia and insulin resistance. Fertil Steril 2008;89:1039‑ 48. 

21. Balen A, Glass M. What’s new in polycystic ovary syndrome? In: 

      Bonnar J, editor. Recent Advances in Obstetrics and Gynecology. 1st ed., 

      Vol. 23. London: Hodder Education Publishers; 2005. p. 147‑ 58. 

22. British Cardiac Society, British Hypertension Society, Diabetes UK, 

      HEART UK, Primary Care Cardiovascular Society, Stroke Association, 

      et al. JBS 2: Joint British societies’ guidelines on prevention of 

      cardiovascular disease in clinical practice. Heart 2005;91 Suppl 5:v1‑ 52. 

23. Wild RA, Carmina E, Diamanti‑ Kandarakis E, Dokras A, 

      Escobar‑ Morreale HF, Futterweit W, et al. Assessment of cardiovascular 

      risk and prevention of cardiovascular disease in women with the 

      polycystic ovary syndrome: A consensus statement by the androgen 

      excess and polycystic ovary syndrome (AE‑ PCOS) society. J Clin 

      Endocrinol Metab 2010;95:2038‑ 49. 

24. Wild RA, Rizzo M, Clifton S, Carmina E. Lipid levels in polycystic 

      ovary syndrome: Systematic review and meta‑ analysis. Fertil Steril 

      2011;95:1073‑ 90. 

25. Barry JA, Azizia MM, Hardiman PJ. Risk of endometrial, ovarian and 



  

 

      breast cancer in women with polycystic ovary syndrome: A systematic 

      review and meta‑ analysis. Hum Reprod Update 2014;20:748‑ 58. 

26. Boomsma CM, Eijkemans MJ, Hughes EG, Visser GH, Fauser BC, 

     Macklon NS, et al. A meta‑ analysis of pregnancy outcomes in women 

     with polycystic ovary syndrome. Hum Reprod Update 2006;12:673‑ 83. 

27. Kelly CC, Lyall H, Petrie JR, Gould GW, Connell JM, Sattar N, et al. 

      Low grade chronic inflammation in women with polycystic ovarian 

      syndrome. J Clin Endocrinol Metab 2001;86:2453‑ 5. 

28. Moutsopoulos NM, Madianos PN. Low‑ grade inflammation in chronic 

      infectious diseases: Paradigm of periodontal infections. Ann N Y Acad 

     Sci 2006;1088:251‑ 64. 

29. Legro RS. Polycystic ovary syndrome and cardiovascular disease: 

     A premature association? Endocr Rev 2003;24:302‑ 12. 

30. Kelly CC, Lyall H, Petrie JR, Gould GW, Connell JM, Sattar N, et al. 

      Low grade chronic inflammation in women with polycystic ovarian 

      syndrome. J Clin Endocrinol Metab 2001;86:2453‑ 5. 

31. Fernandez‑ Real JM, Vayreda M, Richart C, Gutierrez C, Broch M, 

     Vendrell J, et al. Circulating interleukin 6 levels, blood pressure, 

     and insulin sensitivity in apparently healthy men and women. J Clin 

     Endocrinol Metab 2001;86:1154‑ 9. 

 

32. Loos BG, Craandijk J, Hoek FJ, Wertheim‑ van Dillen PM, van der 

     Velden U. Elevation of systemic markers related to cardiovascular 

     diseases in the peripheral blood of periodontitis patients. J Periodontol 

     2000;71:1528‑ 34. 

33. Orio F Jr., Palomba S, Cascella T, Di Biase S, Manguso F, Tauchmanovà 

      L, et al. The increase of leukocytes as a new putative marker of low‑ grade 

      chronic inflammation and early cardiovascular risk in polycystic ovary 

      syndrome. J Clin Endocrinol Metab 2005;90:2‑ 5. 

34. Diamanti‑ Kandarakis E, Katsikis I, Piperi C, Kandaraki E, Piouka A, 

      Papavassiliou AG, et al. Increased serum advanced glycation end‑ products is  



  

 

      a distinct finding in lean women with polycystic ovary 

     syndrome (PCOS). Clin Endocrinol (Oxf) 2008;69:634‑ 41. 

35. Katz J, Bhattacharyya I, Farkhondeh‑ Kish F, Perez FM, Caudle RM, 

     Heft MW, et al. Expression of the receptor of advanced glycation end 

     products in gingival tissues of type 2 diabetes patients with chronic 

     periodontal disease: A study utilizing immunohistochemistry and 

     RT‑ PCR. J Clin Periodontol 2005;32:40‑ 4.   

36. Raber‑ Durlacher JE, van Steenbergen TJ, Van der Velden U, de Graaff J, 

     Abraham‑ Inpijn L. Experimental gingivitis during pregnancy and 

     post‑ partum: Clinical, endocrinological, and microbiological aspects. 

     J Clin Periodontol 1994;21:549‑ 58. 

37. Lindemann RA, Economou JS, Rothermel H. Production of interleukin‑ 1 

      and tumor necrosis factor by human peripheral monocytes activated 

      by periodontal bacteria and extracted lipopolysaccharides. J Dent Res 

      1988;67:1131‑ 5. 

38. Akcalı A, Bostanci N, Özçaka Ö, Öztürk‑ Ceyhan B, Gümüş P, 

      Buduneli N, et al. Association between polycystic ovary syndrome, oral 

      microbiota and systemic antibody responses. PLoS One 2014;9:e108074. 

39. Mascarenhas P, Gapski R, Al‑ Shammari K, Wang HL. Influence of sex 

     hormones on the periodontium. J Clin Periodontol 2003;30:671‑ 81. 

40. Hosseni FA, Tirgarri F, Shaigan S. Immunohistochemical analysis of 

      oestrogen and progesterone receptor expression in gingival lesions. Iran 

      J Publ Health 2006;35:38‑ 41. 

 

41. Markou E, Eleana B, Lazaros T, Antonios K. The influence of sex 

      steroid hormones on gingiva of women. Open Dent J 2009;3:114‑ 9.  

42. Acharya, S., Shukla, S., Wanjari, A., 2019b. Subclinical Risk Markers for Cardiovascular 

Disease (CVD) in Metabolically Healthy Obese (MHO) Subjects. JOURNAL OF 

CLINICAL AND DIAGNOSTIC RESEARCH 13, OC1–OC6. 

https://doi.org/10.7860/JCDR/2019/41317.12890 

https://doi.org/10.7860/JCDR/2019/41317.12890


  

 

43. Priyanjali, Mohammed, S., Acharya, N., Salve, M., Singh, P., 2021. Case Report on Left Ovarian 

Torsion: A Rare Complication in an Adolescent PCOS. JOURNAL OF PHARMACEUTICAL 

RESEARCH INTERNATIONAL 33, 67–72. https://doi.org/10.9734/JPRI/2021/v33i34A31824  

44. Rasheed, A., Acharya, S., Shukla, S., Kumar, S., Yarappa, R., Gupte, Y., Hulkoti, V., 2020. 

High-Sensitivity C-Reactive Protein in Metabolic Healthy Obesity (MHO). JOURNAL OF 

EVOLUTION OF MEDICAL AND DENTAL SCIENCES-JEMDS 9, 443–447. 

https://doi.org/10.14260/jemds/2020/100  

45. Wankhede, A.N., Dhadse, P.V., 2019. Role of Interleukin-17 in immunopathology of chronic and 

aggressive periodontitis. JOURNAL OF THE INTERNATIONAL CLINICAL DENTAL 

RESEARCH ORGANIZATION 11, 3–8.  

46. Pawar, P., Tirpude, S., Parwe, S., Nisargandha, M., 2021. Study on Prevalence of Hyperlipidemia 

among Medical Students in Wardha District - A study Protocol. JOURNAL OF 

PHARMACEUTICAL RESEARCH INTERNATIONAL 33, 70–75. 

https://doi.org/10.9734/JPRI/2021/v33i31A31665  

 

 

  


