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1. Title of the project: 

Proposal at a Glance

         Evaluation of Lipidomic Signature in Prediction of Onset of Polycystic Ovarian Syndrome 
 

2. Name of Principal Investigator (PI) and Co-PI (s) and their Online Registration ID 

number(s): 

PI- Prof. Dr. Pradip Mukhopadhyay Online Registration ID no.1241/PROF/M/OTH/21 

Co-PI 1- Prof. Dr. Sujoy Ghosh. Online Registration ID no.- 1244/PROF/M/OTH/21 

Co-PI 2- Prof. Dr. Debasish Bhattacharya. Online Registration ID no.1430/DIR/M/OTH/21 

 Co-PI 3- Dr. Soumen Manna . Online Registration ID no.-1437/ASOP/M/OTH/21 

 
3. Key words (ten maximum): PCOS, Metabolomics, Lipidomics 

 
 

4. Broad Subject area of the Project Proposal: Medical Sciences including Public Health 
 

5. Type of Project Proposal  

Research and technology development 
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6. Present status of research in the proposed field. Two seminal papers must be cited which 

have formed the basis of this research (100 words):   

We are not aware of any longitudinal study assessing the etiology of PCOS especially with 

reference to lipidomics. 

7. Proposed Contribution by the PI(s) through this project with respect to the present status of 

research in the proposed field (100 words): PI and CO-PI will be responsible for 

documenting the clinical, biochemical and lipidomic assessment in this project. 

8. Objectives (200 words): This proposal aims to longitudinally monitor a population of young adult 

women in nested case-control study design to identify changes in serum lipidome that can act as early 

marker for PCOS onset. Specific aims of the project are as follows: 1) Thorough physio-clinical evaluation 

including analysis of true adiposity, serum biochemistry, ovarian morphology and liver steatosis and 

fibrosis. 2) Characterization of differences in serum lipidome of PCOS and naive subjects. 3) 

Characterization of evolution of lipidomic signature during onset of PCOS in naive subjects. 

9. Year wise deliverables: (200 words) 

• First year: Recruitment of JRF, train the JRF, procure consumables and software for 

lipiomics, and procure consumables for biochemical assays. 

• 2nd year: Lipidomic analysis using mass spectrometry and data analysis. 

• 3rd year: Completion of clinical data analysis and complete the project reports, 

manuscript for publication 

10. Novelty of the Project (100 words):  

PCOS adversely affects not only metabolic and cardiovascular health but also psychological 

health of the patient. Therefore, identification of signatures that can be used as an early warning 

system is highly warranted for timely intervention to effectively manage the condition. Such 

signatures may be useful for largescale screening of vulnerable subjects. However, there has been 

a dearth of efforts to that end worldwide. Existing literature indicates to involvement of 

derangement of lipid metabolism in PCOS. A longitudinal study with nested case-control design 

on analysis of evolution of lipidomic signature can yield such signatures. Elucidation of molecular 

events associated with such early signatures of PCOS onset may also lead to identification of  

putative targets for novel therapeutic intervention.
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FORMAT FOR SUBMISSION OF DETAILED R & D PROJECT PROPOSALS (2020-21) 

(TO BE FILLED BY THE APPLICANT) 

 

A. Particular about the Project Proposal 

 
1. Title of the project 

Evaluation of Lipidomic Signature in Prediction of Onset of Polycystic Ovarian 

Syndrome.  

Key words (ten maximum):PCOS, Marker, lipidomics 

2. Type of Project Proposal  
 

 

3. Subject Category of Project: Medical Sciences including Public Health 

 
 

4. A brief description of how the project proposal will help the State of West Bengal in 

the fulfilment of its socio-economic objectives (in 300 words) : Women empowerment 

has been one of the top priorities of the state. Improvement of women’s physical and 

psychological health is an essential component of this endeavor. Identification of 

signatures for risk prediction and early detection of PCOS would help in effective 

management of the condition. This would not only help to increase the physical and mental 

productivity of women but also significantly reduce the financial burden for healthcare. 

 

5. Duration (number of months):36months 

 
6. Total estimated cost (In Rupees and in Words) :2495800-/-(twenty four lakh ninety five 

thousand eight hundred only. 

 

7. Name of Govt./ Govt. Sponsored University/ Institution to be considered for 

Funding : Institute of Post Graduate Medical Education & Research Address: 244 

AJC Bose Road, Kolkata -700020, India Telephone: +919830823183 
 

8. Name and details of the Govt./ Govt. Sponsored Collaborative Institute (if any) Saha 

Institute of Nuclear Physics Biophysics and Structural Genomics Division, 1/AF Bidhan 

Nagar, Kolkata 700 064, India 

 
 

9. Bio Data of Principal investigator & Co-Investigator(s) justifying their Technical 

Competence to carry out the Project: 

(a) Name & Address of PI (b) Mobile No. & E-mail Address (c) Date of Birth 

(d) Educational Qualifications (e) Area of expertise [with all Details in Annexure V]. 

Research and technology development 
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10. Overall technical & intellectual capacity (to be mentioned for each PI and Co-PI 

separately): 

(a) Expertise available: Prof . Pradip Mukhopadhyay and prof. Sujoy Ghosh, Department of 

Endocrinology and Metabolism IPGME&R and SSKM Hospital,  and Prof .Debashish 

Bhattacharya , gynecologist and director of medical education are routinely engaged in 

clinical diagnosis and treatment/management of PCOS and related metabolic syndrome. 

Clinical capacity of these physicians is among the best in this part of the country. Dr. 

Soumen Kanti Manna, Associate Professor at Biophysics and Structural Genomics 

Division, Saha Institute of Nuclear Physics, has extensive expertise of analysis of lipids 

and metabolites using mass spectrometry since his post-doctoral training. He has already 

established facility for metabolomic and lipidomic analysis. He is currently involved in at 

Biophysics and Structural Genomics Division, Saha Institute of Nuclear Physics has 

already developed facilities for studying metabolomics using the knowledge gathered 

during Post-doctoral training abroad. Thus the clinical, intellectual and infrastructural 

capacity necessary for carrying out the proposed project are available with the 

investigators 

(b) List of ongoing and completed projects giving the following details: 
 
 

Sl. 

No. 

 

Title of Project 

Name of 

Funding 

Agency 

 

Amount (Rs) 

Date of Initiation 

& 

Duration 

1 A Study to compare & 

correlate the metabolic 

health(anthropologic & bio-

chemical) between scheduled 

tribe population in under 

developed parts of the district 

of Birbhum with special 

reference to metabolic health 

awareness especially about 

diabetes: a population based 

observational studies. 

WBDST Rs. 16,10000/- 

(Sixteen Lakhs 

Ten Thousand 

Only) 

Date of Initiation-

01/04/2015 

Duration- 1 Year 

 
(c) Instruments/ facilities available in the implementing Institute: (I)Clinical diagnosis, basic 

clinical laboratory facilities and set up and long standing expertise for biopsy: IPGME&R, 

SSKM Hospital (II)ELISA reader (III)laboratory facility will be available from SINP 

 
 

11. Whether you have received any sanction/project from DSTBT, GoWB earlier? If 

yes and details attached. 

 

12. Designation of the authority of your Institute who will act as D.D.O. in respect of 

the allotted amount, if any grant is sanctioned  

 

Accounts officer, IPGMER 
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B.Technical details: 
 

13. Format of proposal: 
 

 1.1 Introduction and Background (up to four pages): 

 

1.1 1.1.1 Description of problem: Description of problem/ Description of hypothetical idea 

Polycystic ovary syndrome (PCOS) is one of the most enigmatic yet highly prevalent diseases that affect 

almost one in every five women of reproductive age. The enigma is everywhere starting from the aetiology 

to definition to clinical manifestation and consequences of the disease. 

 

Definition, Criteria for Diagnosis and Their Limitations: 

PCOS may present with a number of clinical manifestations such as clinical hyperandrogenism (hirsutism), 

acne, alopaecia, biochemical hyperandrogenemia (elevated levels of testosterone and 

dihydroxyepiandrostenedione sulfate), oligomenorrhea, amenorrhea, anolvulation and polycystic ovarian 

morphology (PCOM) (1-3). In addition, PCOS has also been found to be associated with obesity, insulin 

resistance andhyperinsulinemia, elevated cholesterol and triglycerides, sleep apnea, depression and 
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anxiety (1, 2, 4). Patients may present with only a few of them. Widespread heterogeneity is observed in the types 

of symptoms presented by PCOS patients. Consequently, there are three existing definitions for PCOS. According 

to 1990 NIH–National Institute of Child Health and Human Development Conference of PCOS recommendations, 

major criteria for PCOS should include (in order of importance): hyperandrogenism and/or hyperandrogenemia, 

oligo-ovulation and the exclusion of other known disorders such as thyroid dysfunction, hyperprolactinemia, 

Cushing’s syndrome, and virilizing tumors (5). In 2003, European Society of Human Reproduction and Embryology 

and the American Society of Reproductive Medicine jointly proposed (6, 7) diagnosis of PCOS to satisfy any two 

of the following: hyperandrogenism, ovulatory dysfunction and PCOM. In 2006, Androgen Excess and PCOS 

Society (AE–PCOS) Position Statement (8) mandated requirement of the presence of hyperandrogenism, which 

must be accompanied by evidence of ovarian dysfunction in the form of ovulatory dysfunction and/or PCOM. 

Although the broader 2003 recommendation, called Rotterdam criteria (6,7) is most widely accepted, all three 

definitions are valid at present. This often leads to significant variation in PCOS incidence in epidemiological 

studies. Most importantly, the narrower definitions may exclude PCOS patients that do not present clinical 

hyperandrogenism. Androgen excess is often considered essential component of PCOS. Although often considered 

an essential component of PCOS, only 80- 85% of women with clinical hyperandrogenism develop PCOS (9). This 

indicates  contribution of other factors to pathogenesis. Detection of polycystic ovarian morphology (PCOM) by 

USG is also found to be inadequate to predict PCOS since a PCOS patient may be yet to develop PCOM while 

almost 20-30% women present polycystic ovary (10, 11). Although hirsutism serves as a very important feature, 

white and black women often tend to grow facial hair while, some patients, particularly, those of East Asian ethnicity 

may not manifest it (1, 12). Measurement of serum androgen levels also yield important clues in diagnosis. However, 

only 50-75% women with PCOS has been found to have elevated levels of testosterone and dehydroepiandrosterone 

sulfate(DHEAS) (13). 

 

Absence of any concrete diagnostic protocol often delays diagnosis. This unwittingly exposes patients to 

complications like decline in reproductive health, cardiovascular events and cancer. Thus, there is a crying 

need for developing methods for early diagnosis of the disease. The ability to screen young adults and 

identify subjects at risk of developing PCOS would greatly help in effective and timely therapeutic 

intervention. 

 

References: 

1. Goodarzi, MO et al Nat Rev Endocrinol. Apr;7(4):219-31 (2011) 

2. Ecobar-Morreale, HF Nat Rev Endocrinol. May, 14: 270-84 (2018) 

3. Azziz R Reprod Biomed Online. Jun;8(6):644-8.(2004) 

4. Buckworth, J. & Hsu Y-T ACSM s Health & Fitness Journal 14(3):15-20 (2010) 

5. Zawadzki, J. K. & Dunaif, A. in Polycystic Ovary Syndrome (eds Dunaif, A., Givens, 

J. R., Haseltine, F. P. & Merriam G. R.) 377–384 (Blackwell Scientific, Boston, 1992) 6. Fertil. Steril. 81, 

19–25 (2004). 

7. Hum. Reprod. 19, 41–47 (2004). 

8. Azziz, R et al J. Clin. Endocrinol. Metab. 91, 4237–4245 (2006). 

9. Azziz R et al J. Clin. Endocrinol. Metab. 89,453–462 (2004). 

10. Clayton RN et al Clin. Endocrinol. (Oxf.) 37, 127–134 (1992). 

11. Hasan MA & Killick SR Fertil. Steril. 80, 966–975 (2003). 

12. Yildiz BO et al Hum. Reprod. Update 16, 51–64 (2010). 

13. Huang A et al Fertil. Steril. 93,1938–1941 (2010). 

 

Epidemiology: 

Data on incidence of PCOS is hugely influenced by the definition of PCOS followed in the respective study. 

PCOS incidence has been reported to vary from 2.2-26% worldwide (1-5). In India, only a handful of 

epidemiological studies have been reported on PCOS. The following table summarizes results of those 

studies. Table 1: Summary of Epidemiological Studies on PCOS in India 
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As can be seen in the table, PCOS incidence varied widely from 6-50% among different studies. This calls 

for multi-centre studies involving larger sample size and uniform diagnostic criteria. Few studies (Bharathi, 

RV et al and Balaji S et al) have indicated higher incidence of PCOS in urban women. While stress and 

other life-style  

 

 

related factors may contribute to a higher abundance as suggested in these articles, underreporting 

in rural set up due to stigma involved with consequences of PCOS may also contribute to this 

difference. One of the striking features of PCOS in India is that a significant percentage of PCOS 

patients are non-obese at diagnosis. However, it should be noted that all these studies stratify subjects 

based on BMI and/or waist circumference. None of them analyzed the total body fat using 

technologies such as dual energy X-ray absorptiometry (DEXA), which truly represents the 

adiposity of the subject. 

 

References: 

1. Knochenhauer ES et al J Clin Endocrinol Metab 83:3078 (1998) 

2. Michelmore KF et al Clin Endocrinol 51:779 (1999) 

3. Asuncion, M J et al Clin Endocrinol Metab 85:2434 (2000) 

4. Azziz, R et al J Clin Endocrinol Metab 89:2745 (2004) 

5. Diamanti-Kandarakis EJ et al Clin Endocrinol Metab 84:4006 (1999) 

 

Long-term Complications: 

Primary complications of PCOS are issues related to fertility. Women with PCOS suffer from disruption of 

menstrual cycles and some may eventually develop amenorrhea (1-4). The ovulation process is often 

seriously compromised in PCOS (1-3). Women with PCOS also suffer from higher risk of miscarriage, pre-

eclampsia as well as obstetrical morbidity (3-6). Women with PCOS suffer from clinical manifestations of 

hyperandrogenism such as hirsutism, acne and alopecia (3, 4). PCOS has also been associated with anxiety 

and depression (7, 8). In addition, a significant association has been found between features of metabolic 

syndrome and PCOS, which is discussed in following section. Some studies have also revealed an increased 

risk of cancer in PCOS patients (3, 4, 9, 10). 

 

References: 

1. Fertil. Steril. 81, 19–25 (2004). 

2. Malik S et al Fertil Sci Res 1(1): 23-43 (2014) 

3. Goodarzi, MO et al Nat Rev Endocrinol. Apr;7(4):219-31 (2011) 

4. Palomba, S et al Int J Womens Health. 7: 745–763 (2015). 

5. Kamalanathan S et al Indian J Endocrinol Metab. Jan-Feb; 17(1): 37–43 (2013) 
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6. Rai R et al Human Reproduction vol 15, 3, 612-15 (2000) 

7. Hollinrake et al Fertil. Steril. 87, 1369–1376 (2007). 

8. Kerchner, A et al Fertil. Steril. 91, 207–212 (2009). 

9. Fearnley, EJ et al Cancer Causes and Control 21 (12) 2303-2308 (2010) 

10. Danilidis A & Dinas K Hippokratia Apr-Jun; 13(2): 90–92 (2009). 
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PCOS and Metabolic Syndrome: 

In addition to hyperandogenism and fertility issues, women with PCOS frequently develops gestational 

diabetes (1), which is a risk factor for diabetes (2, 3). Incidence of type 2 diabetes is indeed high in women 

with PCOS (4,5). Hyperinsulinemia and insulin resistance is very common in PCOS. In fact, these have 

been postulated as one of the key pathological factor in PCOS and PCOS treatment commonly involves 

metformin, which is an insulin sensitizer and inhibitor of hepatic glucose production. Existing evidence 

indicate that insulin may contribute by stimulating ovarian androgen production and decreasing serum sex 

hormone-binding globulin (SHBG) concentrations (6-8). Hyperinsulinemia may also directly influence 

folliculogenesis (9). A significant association between obesity and PCOS has been well-documented. 

PCOS incidence increases to 10-35% in obese women (10-12). Association between PCOS and metabolic 

syndrome have also been reported in India women (13-14). Understandably, PCOS patients has been found 

to be at risk for cardiovascular complications (15-17). In fact, earlier study has shown that CVD risk 

increases in PCOS independent of obesity (18). Androgens, which are elevated in PCOS, have also been 

implicated in lowering the serum HDL/LDL ratio and increasing cardiovascular risk in post-menopausal 

women (19). However, cause-effect relationship between PCOS and metabolic syndrome remains unclear. 

One of the reasons is that most  of the studies on the issue are cross sectional in nature with age range of 

women spanning across the reproductive age. This brings into play other factors that may contribute to 

metabolic syndrome, which is on the rise all over the world. Therefore, longitudinal monitoring of 

PCOS-naive young cohorts in terms of actual body fat distribution and onset of PCOS-related 

symptoms are essential to glean information on causal relationship. 

 

References: 

1. Lo JC et al Diabetes Care Aug; 29(8): 1915-1917 (2006). 

2. Ben-Haroush, A et al Diabetic Medicine 21, 103 –113 

3. Butte NF et al Am J Clin Nutr. 2000; 71: 1256S–1261S 

4. Sharpless, JL et al Clinical Diabetes 2003 Oct; 21(4): 154-161 

5. Ehrmann DA et al J Clin Endocrinol Metab. Jan; 91 (1): 48-53 (2006) 

6. Nestler JE et al Semin Reprod Endocrinol. May;15(2):111-22 (1997) 7. Dunaif A. Endocr 

Rev. 18, 6, 774-800 (1997) 

8. Rojas, J et al Int J Reprod Med. 2014: 719050 (2014). 

9. Franks S. & Hardy K. (2008) Folliculogenesis in Polycystic Ovaries. In: Dunaif A., 

Chang R.J., Franks S., Legro R.S. (eds) Polycystic Ovary Syndrome. Contemporary 

Endocrinology. Humana Press 

10. Yildiz, B. O. et al J Clin Endocrinol Metab. 93:162–8 (2008) 

11. Diamanti-Kandarakis E & Dunaif A. Endocr Rev. 33:981–1030 (2012) 

12. Alvarez-Blasco F et al Arch Intern Med. 166:2081–6 (2006). 

13. Mandrelle K. et al J Hum Reprod Sci. Jan-Apr; 5(1): 26–31 (2012) 

14. Sobti, S et al Int J Reprod Contracept Obstet Gynecol. Nov;6(11):5067-5073 (2017) 

15. Shaw LJ et al J. Clin. Endocrinol. Metab. 93,1276–1284 (2008). 

16. Talbott EO et al J Clin. Endocrinol. Metab. 89, 5454–5461 (2004). 

17. Valkenberg O et al J. Clin. Endocrinol. Metab. 93, 470–476 (2008). 

18. Mather KJ et al Fertil. Steril. 73; 1, 150-56 (2000) 

19. Gillmer MD Int J Fertil. 1992;37 Suppl 2:83-92 

 

 

Lipid Metabolism and PCOS: 

Hyperandrogenemia is one of the defining biochemical features of PCOS. Androgens such as testosterone 

and DHEAS, which are used as a measure of hyperandrogenism, are synthesized from DHEA. Cholesterol 

is converted by P450scc to pregnonelone, which is further converted to DHEA by P450c17. Cholesterol 

biosynthesis involves mevalonate pathway starting from acetyl CoA. It is interesting to note that de novo 

lipid biosynthesis also starts from acetyl CoA. Lipid metabolism through beta-oxidation, in turn, ends at 

acetyl CoA, which can then enter TCA cycle to produce energy. So, androgen and cholesterol biosynthesis 

shares common biochemical intermediate of lipid metabolism. Androgens have also shown to activate de 

novo lipogenesis through SREBP1 in prostate cancer cells (1, 2). Interestingly, hyperandrogenemia was 

found to be associated with dyslipidemia in obese women irrespective of PCOS status (3). 
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Lipids, such as, free fatty acids, ceramides and arachidonic acid metabolites play an important role in 

regulation of inflammatory processes. PCOS patients are generally found to have higher C-reactive 

protein (CRP) in serum compared to controls. They are also found to have higher level of IL-18 and 

monocyte chemoattarctant protein 1 (MCP-1) (4-6). Another study also revealed low levels of chronic 

inflammation in PCOS (7). These indicate to association of inflammation with PCOS. Since obesity is 

also high in PCOS, some tend to dispute the role of inflammation in PCOS (4). Bhatt, S et al reported 

lack of any association between single nucleotide polymorphisms in genes involved in inflammatory 

processes and PCOS (8). However, contrary to the title of their paper, lack of association with SNPs 

alone cannot rule out involvement of inflammatory pathways-functional investigations are required. In 

fact, in a recent study, EPA was found to reduce the expression of SREBP1 with concomitant reduction 

in IL-18, TNFα, MCP-1 (9) in mouse model of PCOS. SREBP1 expression was found to be upregulated 

in PCOS patients (10). Interestingly, insulin was found to upregulate the expression of SREBP1c and its 

target gene fatty acid synthase in granulosa cells (11). Given that hyperinsulinaemia is abundant in PCOS 

patients, this study indicates to a role of derangement of lipid metabolism in PCOS pathogenesis. In 

addition, a recent study revealed the presence of progesterone as well as P450c17, the key enzyme for 

androgen biosynthesis, in adipocytes taken from biopsy samples of adipose tissue (12). It also showed 

secretion of androstenedione, an intermediate in androgen biosynthesis, from these adipocytes in vitro. 

Insulin was found to elevate secretion of the intermediate. Androgens, on the other hand, have been 

shown to influence proliferation and  differentiation, insulin sensitivity, adipokine signalling and lipid 

metabolism at a systemic level (13-14). In a mouse model of PCOS, testosterone was found to increase 

intestinal triglyceride secretion as well as increased absorption cholesterol and fatty acids (15). This 

effect was associated with modulation of expression of lipogenic and steroidogenic genes in mouse 

intestine. All these indicate to a nexus between hyperinsulaemia, androgen biosynthesis and 

systemic derangement of lipid metabolism in PCOS. It is essential  to longitudinally monitor 

adiposity, androgen levels and changes in lipidomic signature in nested case-control design to glean 

information on the causal nature of this nexus in PCOS. This may yield signatures that precede 

clinical manifestation of PCOS. Given that PCOS, particularly, in India is often observed in subjects 

that are categorized as non-obese based on BMI and/or waist circumference, techniques such as DEXA 

should be used to score true adiposity of subject. A more accurate analysis of adiposity is warranted to 

investigate any connection between systemic disruption of lipid 

homeostasis and PCOS. Signatures of systemic disruption of lipid homeostasis, which can manifest 

itself in serum lipidome, would be useful for early intervention to alleviate the consequences of 

PCOS. They may also yield clues to identify novel therapeutic targets for PCOS, which currently 

have no cure. 

 

Hypothesis: Longitudinal evolution of systemic lipidomic signature can reflect onset of PCOS. 

 

 

References: 

1. Swinnen JV & Verhoeven G J Steroid Biochem Mol Biol. Apr;65(1-6):191-8 (1998). 

2. Swinnen JV et al J Steroid Biochem Mol Biol. Nov;92(4):273-9 (2004) 

3. Valderhaug TG et al Diabetol Metab Syndr. 7: 46 (2015) 

4. Duleba A & Dokras A Fertil Steril. Jan; 97(1): 7–12 (2015) 

5. Escobar-Morreale HF et al J Clin Endocrinol Metab. 89:806–11 (2004) 

6. Hu W et al Eur J Obstet Gynecol Reprod Biol. 157:53–6 (2011) 

7. Zangeneh FZ et al Int J Reprod Biomed (Yazd). Jun; 15(6): 375–382 (2017) 

8. Bhatt S et al J Clin Endocrinol Metab. Mar; 99(3): E567–E571 (2014). 

9. Wang Y et al Med Sci Monit. Apr 8;24:2091-2097 (2018) 

10. Shafiee MN et al Acta Obstet Gynecol Scand. 2017 May;96(5):556-562. 

11. Richardson, MC et al J Clin Endocrinol Metab 90: 3738–3746, (2005) 

12. Cadagan, D et al Molecular Genetics and Metabolism Reports Jun; 1:254–263 (2014) 

13. Veilleux A & Blouin K Clinical Lipidology, 4:3, 367-378 (2009) 

14. O'Rielly MW et al J. Steroid Biochem. Mol. Biol. 143: 277-284 (2014) 

15. Ananthakrishnan G et al Can J Diabetes 40:S27–S74 (2016) 
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1.1.2 Review of existing literature/patents etc. The lack of adequate understanding of underlying 

mechanism is a challenge for any advancement of PCOS treatment. The absence of any universally 

accepted diagnostic 

 

criteria PCOS further complicates the issue. This results in not only in underreporting or late reporting 

but also misdiagnosis and symptomatic treatment. Several studies have attempted to identify putative 

biomarkers for PCOS in biofluids to aid in accurate diagnosis using metabolomics (1-4). Recently, two 

studies on metabolomic analysis involving Indian subjects have been reported (5,6). Few studies have 

also explored change in systemic lipidomic signature associated with PCOS. 

  

 Lipidomic analysis in PCOS: 

Sun et al first reported changes in plasma lipid profile of PCOS patients using NMR in 2012(2). 34 

PCOS (average age 26.9) and 36 controls (average age 27.2) were analyzed in the cross sectional study. 

Decrease in glycerophosphocholine/choline was observed in the PCOS patients. However, since NMR 

was, identity of these lipids remained elusive to the study. In 2015, Houla et al (7) reported use of LC-

MS, which is much more informative on the identity of lipids, to analyze lipidomic changes plasma 

samples of PCOS patients. In the cross sectional study involving women aged 18-40 years, 40 PCOS 

and 40 non-PCOS controls were recruited. Significant changes in phospholipids, sphingomyelins, di- 

and tri- acylglycerols were observed. However, the average BMI of PCOS patients (29.5) were 

significantly higher than that of controls (25.4), which calls for a more guarded approach in associating 

changes in lipid composition to PCOS alone. Moran, L et al (8) examined correlation between features 

of PCOS and lipidomic changes in a cross-sectional study involving women with (n = 64) or without 

PCOS (n = 92) aged 18-45. The changes in lipid composition correlated most with central obesity and 

free androgen index. But even in this study both body weight and BMI of PCOS patients were 

significantly higher than control. Li S et al (9) reported analysis of the changes in lipids including poly-

unsaturated fatty acid metabolites in 32 newly diagnosed PCOS patients compared to 34 non-PCOS 

subjects. Results indicated an opposing effect of insulin and androgen on bioactive metabolites. 

However, the BMI of the control obese and obese PCOS subjects were significantly different in this 

study. In 2018, Jove M et al (10) reported analysis of plasma lipidome of 20 lean healthy controls and 

14 PCOS patients. Significant downregulation of glycerophospholipids, glycerolipids and sphingolipids 

were observed suggesting a widespread alteration in lipid metabolism which might influence cellular 

signalling in PCOS patients. 

  

While these studies indicated changes in lipid metabolism associated with PCOS, several of them 

failed to account for confounding factors such as difference in BMI and/or age. In addition, all of 

these studies were single-time point cross-sectional in nature. Therefore, they do not yield any 

information on evolution lipidomic signature during pathogenesis. Longitudinal nested case-control 

study is essential not only to identify any early signature for risk prediction or diagnosis but also to 

hypothesize on and investigate into the causal relationship between derangement of lipid metabolism 

and PCOS. It should be noted that neither any longitudinal nor any cross-sectional sectional lipidomic 

analysis has ever been reported in Indian PCOS patients. 

  

 References: 

 Escobar-Morreale HF et al Clin Chem. 2012 Jun;58(6):999-1009 (2012) 

 Sun L et al J Proteome Res. May 4;11(5):2937-46 (2012). 
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 Alves A-C et al International Journal of Obesity 41, 1331–1340 (2017) 

 Chang AY et al Metabolism Jun;71:52-63 (2017). 

       RoyChoudhury S et al Mol Biosyst. Oct 18;12(11):3407-3416 (2016). 

 RoyChoudhury S et al Metabolomics 13:115 (2017) 

 Haoula Z et al Metabolomics 11:657–666 (2015) 

 Moran LJ et al J Mol Endocrinol. Jul;59(1):93-104 (2017). 

 Li S et al J Clin Endocrinol Metab. Mar 1;102(3):810-821 (2017). 

 Jove M et al Oncotarget 9(4): 4522-36 (2018). 

  

 

        1.1.3 Reasons for taking up the project. 
         PCOS has been shown to affect up to one in every five women worldwide. However, there is a 

paucity of epidemiological data and it is suspected to be underreported in India. More importantly, 

due to the social stigma associated with some of the consequences, often it is diagnosed late or not 

reported. This eventually adversely affects not only metabolic and cardiovascular health but also 

psychological health of the patient. Therefore, identification of signatures that can be used as an 

early warning system is highly warranted for timely intervention to effectively manage the 

condition. Such signatures may be useful for large- scale screening of vulnerable subjects. 

However, there has been a dearth of efforts to that end worldwide. Existing literature indicates to 

involvement of derangement of lipid metabolism in PCOS. A longitudinal study with nested case-

control design on analysis of evolution of lipidomic signature can yield such signatures. 

Elucidation of molecular events associated with such early signatures of PCOS onset may 

also lead to identification of putative targets for novel therapeutic intervention. 
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1.1.4 Relevance to state priorities and fulfilment of socio-economic objectives of the 

Government.  
Women empowerment has been one of the top priorities of the state. Improvement of women’s physical 

and psychological health is an essential component of this endeavour. Identification of signatures for 

risk prediction and early detection of PCOS would help in effective management of the condition. This 

would not only help to increase the physical and mental productivity of women but also significantly 

reduce the financial burden for healthcare 

 

       1.1.5 Financial resources committed by the applicant/ host Institution: None 

 

1.1.6 Whether this project or similar project(s) have been taken elsewhere in the State/ 

Country. 

 

1.1.7 Please provide links of previous such work /research taken place. 

 

1.1.8 How this present work is unique from the others such work done in this area so far 

 

1.1.9 Novelty of the idea [Explain how your idea is innovative and how it is different from 

the existing idea/ products/ processes in your area of interest] 

 

1.1.10 Please provide necessary inputs on the list of patents that appear to cover any part of the 

project/ technology, if any. If so, please mention patent number, patent title and patent 

assignee. 

 

1.1.11 Number of research paper/article expected to be published in any journal in connection to 

this project? (If yes, furnish details) 

 

1.1.12 Number of book(s)/chapter(s) expected to be published in any journal in connection to this 

project? (If yes, furnish details. Workshops, Seminars etc. not to be counted or listed) 

 

1.1.13 Number of outreach programme expected be done to disseminate the probable outcome of 

this project? 

 

1.1.14 Number of seminar/symposium/conference expected to be attended in connection with this 

project at State, National or International? 

 
1.2 Hypothesis and aims and objectives (up to one page): 

     This proposal aims to longitudinally monitor a population of young adult women in nested case-

control study design to identify changes in serum lipidome that can act as early marker for PCOS 

onset. Specific aims of the project are as follows: 

 

1)Thorough physio-clinical evaluation including analysis of true adiposity, serum biochemistry, 

ovarian morphology and liver steatosis and fibrosis. 

2)Characterization of differences in serum lipidome of PCOS and naive subjects. 

3)Characterization of evolution of lipidomic signature during onset of PCOS in naive subjects. 

 
1.3 Significance of the project (up to one page):  

This project will involve application of modern tools for thorough analysis of patient physiology 

and status of PCOS. It will also involve application of cutting edge chromatography and mass 

spectrometry platforms for detailed characterization of lipidome. Success of the project will be of  
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immediate help to clinicians and patients in terms of screening and diagnosis of PCOS. In addition, 

the results may also yield clues to identify novel therapeutic targets for PCOS. 

 

 

 
1.4 Research design, methodology, timelines and milestones (up to ten pages): 

 

Study Design: 

Longitudinal nested case-control, hospital-based. 

 

Study settings 

OPD of Department of Endocrinology and Metabolism IPGME&R and SSKM hospital. 

 

Study population 

Freshers admitted in MBBS course at IPGME&R and SSKM hospital. We aim to recruit 200 subjects. 

 

Sampling methods 

All voluntarily consenting adults will be enrolled and clinically evaluated as per Rotterdam criteria to designate 

them as 

 PCOS or non-PCOS cases. 

 

Inclusion criteria 

All voluntarily consenting freshers with age > 18. 

Exclusion criteria 

Lack of consent to undergo longitudinal monitoring, presence of any chronic infection, type I diabetes, 

eating disorder, ongoing medication connected to lipid metabolism (such as statins), addiction to tobacco 

or alcohol and any life- threatening condition. Untreated Hypothyroid, Hyperprolactemia, NCCAH.
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Overview of the Workflow: 

 

Approximately 200 young adult subjects will be enrolled and examined for PCOS incidence as per Rotterdam 

criteria in addition to comprehensive physio-clinical, radiological and biochemical evaluation. This exercise will 

be repeated for all subjects every year. 

 

 
 

 

 

Serum samples collected during this exercise will be subjected to lipidomic analysis using Ultra-performance 

liquid chromatography (UPLC)-electrospray ionization mass spectrometry (ESI-MS) as well as gas 

chromatography coupled with mass spectrometry (GC-MS). These data will be combined and mined using 

multivariate statistical analysis to identify features of interest. This will be further subjected to rigorous statistical 

analysis for robustness of association of signatures with PCOS. 
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Study Techniques: 

 

Clinical assessment: 

Subjects will be assessed to record body weight, BMI, waist circumference (WC), WHR, , blood pressure, body 

fat, hepatic steatosis and fibrosis by Fibroscan analysis. Any family history of PCOS and information on ongoing 

medication or medication within 1 month preceding clinical assessment will be recorded. Diagnosis of PCOS will 

be based on Rotterdam Criteria, i.e., presence of any two of the following features: hyperandrogenism (hirsutisim,  

acne, alopecia), ovulatory dysfunction (oligo-ovulation, anovulation) and PCOM (by USG) while excluding 

presence of thyroid dysfunction, hyperprolactinemia, Cushing’s syndrome, and virilizing tumors. 

 

 

Sample collection: 

Serum will be used for lipidomic analysis since an earlier analysis revealed that although most of the lipids were 

present at similar levels in both plasma and serum, serum showed higher level of oxidative lipid metabolites. Serum 

samples will be collected from subjects fasting overnight. 0.5 ml serum will be divided into 100µL aliquots in 2 

ml screw-cap tubes and stored at -80°C until further analysis. Rest of the serum sample will be sent immediately 

for biochemical assays mentioned  below. 1 ml serum Stored at -80C in 100µL aliquots in 2 ml screw-cap tubes 

until further analysis. 

 

References: 

1. Wedge DC et al Anal. Chem. 83, 17, 6689-6697 (2011) 

2. Ishikawa M et al Biol Pharm Bull. 36(4):682-5 (2013). 

 

Biochemical Profiling: 

A part of the serum samples will be used to analyze hepatokine, cytokine, adiponectin, leptin, HbA1c, androgen 

(testosterone and DHEAS) levels along with LFT, CRP, Insulin, HOMA-IR, fasting glucose and lipid profile. 

 

Lipidomic Analysis: 

Lipid extraction: 0.5 ml pre-chilled MeOH/chloroform (2:1) mixture containing internal standards will be added 

to the tube containing 100 µL frozen serum sample. The mixture will be vortexed for 30 sec. 0.4 ml of ice-cold 

water will be added to the mixture to enable phase-separation. Sample will be mixed vigorously at room 

temperature for 10 minutes and centrifuged 20 mins at 14 krpm at 4°C. The lower organic layer will be collected 

in glass tube and dried under nitrogen flow. The sample will be reconstituted in 100µL internal chloroform/MeOH 

(1:1) containing internal standards for MS quality control. For specific lipid classes such as phospholipids and 

oxolipins, sample clean-up and enrichment will be performed using 96-well Oasis HLB solid-phase extraction 

plates. 

 

Analysis of lipid composition: Lipids comprise of diverse class of molecules with each class consisting several 

distinct members that vary widely in their abundance and chemical properties. This makes analysis of lipid 

composition quite a challenging task. However, advances in chromatography, particularly, introduction  of 

ultraperformance liquid chromatography coupled with high-resolution mass spectrometry has enabled significant 

coverage of the lipidome. In this study ultraperformance liquid chromatography (UPLC; Acquity UPLC, Waters 

Corp.) coupled with electrospray ionization mass spectrometry (ESIMS; Xevo G2 qTOF MS, Waters Corp) will 

be used for analysis of complex lipids. However, fatty acids and sterol-related compounds are not easily ionizable 

in ESIMS. Therefore, gas chromatography coupled with mass spectrometry (GC-MS) will be used to analyze 

composition of fatty acid and sterol-related compounds. 

 

(A) UPLC-ESIMS Analysis: Lipid extract will be diluted in acetonitrile/isopropanol/water (1:2:1) 

and and transferred to glass sample vials for ESIMS analysis. Lipids will be separated on a reverse 

phase (C18) column prior to introduction to ESIMS. Samples will be run in a randomized manner 

with intermittent injection of pooled and authentic standard mixture samples for quality control.  
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Chromatograms will be aligned, deconvoluted and binned to extract features. Identification of 

features will be performed through analysis of MS/MS fragmentation pattern and comparison with 

authentic standards (whenever available). 

 

(B) GC-MS Analysis: Lipid extract will be mixed with internal standards for derivatization and 

extraction. Methyl esters of fatty acids will be prepared via esterification using Methanolic HCl. 

Methyl esters will be extracted using hexane, evaporated  to  dryness  under  nitrogen  and  

reconstituted  in  hexane  containing internal standard for GC-MS quality control. For steroids, 

samples will be derivatized using MSTFA containing 0.5% TMSI. Compounds will be separated 

on a  HP5-MS or DB5 column with helium as the carrier gas in gas chromatograph (Agilent 

7890B) and ionized through electron impact ionization and analyzed using a single quad mass 

spectrometer (Agilent 5977B). Total ion chromatogram will be aligned and deconvoluted to 

extract features and identify changes in composition. Identification of compounds of interest will 

be through analysis of fragmentation pattern, matching against NIST Library and comparison with 

authentic standards (whenever available).
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Data mining: Data redundancy often leads to model over fitting in multivariate analysis. Such redundancy may 

arise due to in-source fragmentation and adducts in mass spectrometry. Inter-feature correlation will be examined 

across samples to identify covariant features. In case, they appear within same retention time window, raw 

chromatograms will be analyzed to identify putative adducts or fragments. They will be excluded from further 

analysis. Principal component analysis (PCA) will be used to examine any segregation of lipidomic signature 

and their correlation with phenotypes of interest (PCOS and sub-features of PCOS). Supervised analysis (PLS-

DA and OPLS-DA) will be used to identify features that could predict phenotypes of interest. Iterative 'leave-

one-out' cross validation (number of iteration 

> 20% of the size of the nested cohort) will be used to validate the model. For univariate analysis non-parametric 

statistical test assuming unequal variance will be employed given the limited sample size. Unpaired Mann-

Whitney 'U' test with Bonferroni correction for multiple testing will be used identify lipids (say, set 'A') that 

shows significant difference in abundance between controls and cases at a given time point. Paired Mann-

Whitney test with Bonferroni correction will be used to identify lipids (say, set 'B') that shows significant change 

in abundance with disease onset in naive subjects. Molecules (say, set 'C') that shows similar pattern of change 

with time in all three groups, i.e, subjects that present PCOS at beginning, those that develop PCOS during the 

study and those who never develop PCOS, will be excluded from further analysis to identify putative biomarkers. 

Rest of the molecules that are common in both sets (A and B) and shows similar pattern of change associated 

with disease status will be tested as potential biomarkers related to PCOS. In addition, the correlation between 

lipidomic signatures and non-PCOS clinical or biochemical parameters (such as, body weight, BMI, WC, body 

fat, fasting glucose, insulin concentration, liver fibrosis score, etc) will be examined. Receiver operating 

characteristic (ROC) analysis will be performed to examine the sensitivity and specificity of these candidate 

biomarkers for PCOS diagnosis. In case, there are significant number of new cases of PCOS in both 2nd and 3rd 

year, cases up to 2nd year will be used to identify consensus lipidomic changes associated with PCOS as 

described above. Rest of the cases will be used to prospectively validate PCOS markers through ROC analysis. 

In addition, the ability of baseline abundance of such molecules to predict PCOS incidence at a later time point 

will be examined using ROC analysis. This would help to identify a multivariate signature that could help to 

predict PCOS risk in naive subjects. 
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2. Work plan & time schedule: 

 

   Phase-wise plan of action up to post project activities detailing time schedule milestones may clearly be 

stated. 

Time Activities/work plan Percent of total 

activities 

0-6 months Recruitment of JRF, train the JRF, procure 

consumables and software for lipidomics, procure 

consumables for biochemical assays. 

5% 

12-18 month Procure consumables etc 

24-30 month Procure consumables etc 

1-3 month Recruitment of subjects, clinical

 evaluation, 

serum sample collection, biochemical assays and 

diagnosis 

10% 

13-15 month Repeat clinical evaluation, serum sample 

collection, biochemical assays 

10% 

25-27 month Repeat clinical evaluation, serum sample 

collection, biochemical assays 

10% 

3-34 month Lipidomic analysis using mass spectrometry, data 

analysis 

55% 

32-36 month Completion of clinical data analysis and 

manuscript preparation. 

Completion of lipidomic data analysis, manuscript 

submission 

Completion of the project reports and submission 

10% 
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1.5 Preliminary data (up to one page): 

 

We conducted a cross sectional, observational study conducted in Gynecology and Obstetrics OPD and 
Endocrinology OPD of a tertiary care hospital. Women attending the above-mentioned departments with 
suggestive symptoms were evaluated and selected as cases after satisfying inclusion and exclusion 
criteria. It was a one and half year’s study conducted between December 2015 and May 2017. There 
were four groups of patients, non-obese PCOS [NOP] ( BMI =/< 23 Kg/m2), overweight or obese PCOS 
[OP] ( BMI > 23 Kg/m2), overweight or obese Non-PCOS[ONP] (control group) and non-obese Non-PCOS 
[NONP] (control group)].  
Pro-inflammatory cytokines: 

 
Significance is found only between groups 1 and 4 on post hoc analysis of IL6 values across groups  

(p<0.05).Significance is found between groups 1 and 4, groups 2 and 4, groups 1 and 3 on post hoc analysis of IL8 

values across groups  (p<0.05). 

Anti-inflammatory Cytokines: 

 
Significance is found only between groups 1 and 3, groups 1 and 4 on post hoc analysis of IL4 values across 

groups  (p<0.05. No Significance is found between  groups on post hoc analysis of IL10 values across groups . 

 

 

 

 

 

 

 

 

 



গবেষণায় োাংলা (2021-22) 

 (2021-22) 

Page 19 

 

 

 

 

 

Adipokines: 

 

 

 

 
 

 

 

 

 

Significance is found between groups 1 and 4 and groups 2 and 4 on post hoc analysis of  MCP1 values across 

groups  (p<0.05) . 

 

 
1.6 Year wise “Activity Landmark” of the Project (1st year/ 2nd year/ 3rd year): 

First year: Recruitment of JRF, train the JRF, procure consumables and software for lipiomics, 

and procure consumables for biochemical assays. 

2nd year: Lipidomic analysis using mass spectrometry and data analysis. 

3rd year: Completion of clinical data analysis and complete the project reports, manuscript for 

publication 

 

 
1.7 Year wise deliverables output (preferably point-wise and quantified): 

 
14. Challenges & constraints:  

The exact number of PCOS cases at the beginning of the study may be inadequate. In that case, 

additional subjects from neighbouring hospitals will be recruited. A validation cohort should also 

be also included in the study, particularly, in case of cross-sectional analysis. Since this 

longitudinal study has a nested case-control design, the new cases that are diagnosed at later time 

points will help to test and validate signatures identified at the beginning. Paired statistical analysis 

of the time series data would significantly help to weed out spurious associations. This is described 

in the data mining section below. However, it is desirable to have an independent cohort for 

validation of the results and we would like to involve other hospitals in study once a set of putative 

markers are identified through this study. Abundance of different lipid molecules are known differ 

by orders of magnitude. Particularly, phospholipids are very abundant in serum and may mask 

other low abundance lipids such as bioactive arachidonic acid metabolites during analysis. In order 

to address the issue, phospholipids will be depleted by passing samples through commercially 

available phospholipid-binding resin. Platform to platform variability in analysis is often a 

challenge in translation. To address the issue, in addition to mass spectrometry-based analysis, 

lipids will further be analyzed using commercially available kits.  
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This can help to readily validate putative PCOS biomarkers across multiple centres and translate 

the results into clinically relevant diagnostic assay. This study also offers the opportunity to 

monitor these subjects further and evaluate the prognostic potential of lipidomic signatures with 

respect long-term complications of PCOS. 

 

 

15. Work plan & time schedule: 

              

 

 

 

 

 

 
16. Output and Translational Outcome of the project: The proposed study aims to identify 

signatures for early diagnosis of PCOS using serum lipidomics. It also aspires to test the 

ability of lipidomic signatures to identify PCOS-naive subjects at imminent risk of PCOS 

development. Currently, there is no reliable biomarker for PCOS diagnosis or risk analysis. 

Identification of such biomarkers will immensely help patients and clinicians in early 

diagnosis and timely intervention to ameliorate the long-term complications of PCOS. In 

addition, identification of subjects at risk may be useful in effective life-style management 

and/or interventions 

 
 

 

17. Likely impacts (please quantify in case of measurable parameters). Identification of 

biomarkers of PCOS in this study and subsequent validation in independent cohort would have 

significant impact on patients and clinicians in terms of screening, diagnosis and therapeutic 

management of the disease 

 

 

 

 

 

Time Activities/work plan Percent of total 

activities 

0-6 months Recruitment of JRF, train the JRF, procure 

consumables and software for lipidomics, procure 

consumables for biochemical assays. 

5% 

12-18 month Procure consumables etc 

24-30 month Procure consumables etc 

1-3 month Recruitment of subjects, clinical

 evaluation, 

serum sample collection, biochemical assays and 

diagnosis 

10% 

13-15 month Repeat clinical evaluation, serum sample 

collection, biochemical assays 

10% 

25-27 month Repeat clinical evaluation, serum sample 

collection, biochemical assays 

10% 

3-34 month Lipidomic analysis using mass spectrometry, data analysis 55% 

32-36 month Completion of clinical data analysis and 

manuscript preparation. 

Completion of lipidomic data analysis, manuscript 

submission 

Completion of the project reports and submission 

10% 
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18. Parameters for monitoring effectiveness of the project [Please describe in detail the 

Key Performance Indicators (KPIs) by which the success of the project can be measure] 
 

The effective implementation of the project can be monitored by success in manpower and 

patient recruitment, procurement of consumables, patient work-up, sample collection, 

analysis, data generation and analysis. Although it has high translational potential, the 

project is exploratory and basic science in nature. Therefore data presentation at 

national/international conferences and publication in peer-reviewed journals would also 

reflect effectiveness of the project. 

19. Suggested post project activities viz. application areas/field trials/ working with the 

Line Departments of the State Government etc.  

Signatures identified in this study as candidate biomarkers for PCOS will be tested in 

independent cohorts in collaboration with other hospitals in West Bengal. Hospitals will 

be selected both in and outside Kolkata so that robustness of these signatures against 

changes in habitat, life-style and sample handling can be tested
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B. BUDGET ESTIMATES: SUMMARY 

 
Items BUDGET 

(In Rupees) 

Year 1st Year 2nd Year 3rd Year Total 

 

A. Recurring: 

a. Remunerations 

b. Consumables 

c. Travel 

d. Other costs 

 

 

224400   

 

 

224400   

 

 
252000 

 

 

740800 

B.   Non-recurring Permanent 

equipment/ software * 

    

 

Grand Total (A+B) 
    

* (Total requirements may be mentioned in detail mentioning their availability with the Institute 

of the PI/ Co-PI and requirements from DSTBT, GoWB) 

**Please provide brief justification for each Head of expenditure (100 words for each). In case 

of purchase of equipment/ software, the PI will have to certify that the said equipment/ software is 

not available in the Institute. Equipment/ software proposed for purchase using project funds 

should be adequately justified and documented to reveal how the equipment/ software will be used 

to fulfil the objectives of the project. 

 

DETAILED BUDGET FOR REMUNERATIONS (In Rupees) 
 

 Budget 

Designation 

(Number of persons) 

1st Year 2nd Year 3rd Year Total 

1 JRF 224400   224400   

1 SRF   252000  

Total    740800 

 

DETAILED BUDGET FOR TRAVEL (In Rupees) 
 

 Budget 

Item 1st Year 2nd Year 3rd Year Total 

Travel 1. Local* 5000 5000 5000  5000 5000 15,000 

2. Out station* 35000 35000 35000 105000 

Total    120000 

*Details with breakup and justification regarding the number of tours in respect of field work/ any 

tour related to project work indicating tentative cost for each item needs to be clearly mentioned. 
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DETAILED BUDGET FOR OTHER COSTS (In Rupees) 
 
 

 Budget 

Item 1st Year 2nd Year 3rd Year Total 

a. Contingencies 45000 45000 45000 135000 

b. Others     

Total     

 

DETAILED BUDGET FOR PERMANENT EQUIPMENT/ SOFTWARE (In Rupees) 
 

  Budget 

Sl. No. Estimated cost Name of equipment* 

1. Not applicable 

2. 

Total 

*Please provide justification and documents for each of the equipment(s) along with quotation 

from reputed vendor. Please also provide an endorsement that the equipment is not available in the 

Institute. No Desktop PC, Laptop, UPS, External HDD, Printer, Cartridge, Ink, Scanner, Work 

Station, Software, Refrigerator or any Capital items is allowed from any part of the Budget. 

 

Other Project (s) Submitted for evaluation 

 

Sl. 
No. 

Title of Project Name of Organization Status 

 Not applicable  

 

Attachments: 

1) Detailed list of publication made so far in the proposed area of work (books and 

papers/articles in standard referred national and international journals). 

3) List of patents and their present status. 

3) A soft copy of the entire proposal. 

4) Annexure - I to VII (as applicable) 

 
1. I declare that I shall abide by all the guidelines, rules and regulations of the Department 

of Science and Technology and Biotechnology, Government of West Bengal regarding 

financial assistance to R & D project and shall acknowledge the funding authority in all 

publications made out of the sanctioned project. I shall also include the Department of 

Science and Technology and Biotechnology (DSTBT), Government of west Bengal, as a 

joint applicant for any intellectual Property/ Patent arising out of the sanctioned project and 

the Royalty will be shared as may be decided by DSTBT on commercialization/ transfer/ 

sale of technology or product. I also declare that I do not have any objection if my final 

project report/findings/papers etc. are shared by DSTBT-GoWB with any other line 

Department(s) for the benefit of the people of the State. 

 

 

















Annexure-V 

BIO DATA OF PRINCIPAL INVESTIGATOR &CO-PRINCIPALINVESTIGATOR(S) [to fill separately by PI and Co-PI(s)] 

 

1. Name: PRADIP MUKHOPADHYAY 

2. Designation: Professor 

3. Department: Dept. of Endocrinology and Metabolism 

4. Organization/Institution name: Institute of Postgraduate Medical Education & Research. 

Kolkata 

5. Address: 244, A.J.C Bose Road Kolkata-700020 Pin: 700020 

6. e-mail:pradip.mukherjee@gmail.com 

7. Mobile: 94330-70996     

8. Date of birth:2nd February, 1964 

9. Sex (M/F): M 

10. Category (Gen/SC/ST/OBC): Gen 

11. Academics:  

 

Sl. No. Institution Place Degree Awarded Year Field of Study 

1.  

 

N.R.S Medical College 

Kolkata 

 

MBBS 1986 Medicine and Surgery 

2.  Institute of Postgraduate 

Medical Education& 

Research Kolkata 

MD 1993 General Medicine 

3.  Institute of Postgraduate 

Medical Education & 

Research Kolkata 

DM 2002 Endocrinology 

 

12. Position and Employment (Starting with the most recent employment) 

 



 

13. Honours and Awards, Books, patents Received:  

1. Stood 1st in Madhyamik Examination in the district of Birbhum,West Bengal, with letter marks in six subjects 

in the year 1979. 

2. Stood 1st in Higher Secondary Examination in the district of Birbhum in the year 1981. 

3. Recipient of National Scholarship. 

4. Honours in 1st MBBS, 1983. 

5. Stood 1st in the examination conducted by West Bengal Public Service Commission in the year 1993 

14. Others (please specify):  

(Membership of Scientific Societies): 

1. Hony. Secretary, Endocrine Society of Bengal 2014 till date 
2. Life Member, Diabetic Association of India. 
3. Treasurer, Research Society for the Study of Diabetes in India ,WB 
4. Life Member, Association of Physicians of India. 
5. Life Member, Endocrine Society of India. 
6. Life Member, Research Society for the Study of Diabetes in India ( RSSDI ) 
7. Life Member, Endocrine Society of Bengal. 

Sl. No. Institution Place Position From (Date) To (Date) 

1.  Institute of Postgraduate Medical 

Education & Research Kolkata 

(Dept. of Endocrinology) 

Professor 14.11.2019 Till date 

2.  Institute of Postgraduate Medical 

Education & Research Kolkata 

(Dept. of Endocrinology) 

Associate 

Professor 

16.7.2013  13.11.2019. 

3.  Medical College Kolkata 

(Dept. of Endocrinology) 

Associate 

Professor 

25.1.2012  15.7.2013 

4.  Institute of Postgraduate Medical 

Education & Research Kolkata 

(Dept. of Endocrinology) 

Assistant 

Professor   

23.9.2009  24.1.2012 



15. Publications (Use separate sheets if necessary) 

a. Selected Peer-reviewed publications (Ten best publications in chronological order) 

1. Chakraborty P, Mukhopadhyay P, Bhattacharjee K, Chakraborty A, Chowdhury S, Ghosh S. 
Periodontal Disease in Type 1 Diabetes Mellitus: Influence of Pubertal Stage and Glycemic 
Control. EndocrPract. 2021 Jan 21:S1530-891X(21)00016-1. 

2. Ghosh I, Mukhopadhyay P, Das K, Anne M B, Ali Mondal S, Basu M, Nargis T, Pandit K, 
Chakrabarti P, Ghosh S. Incretins in fibrocalculous pancreatic diabetes: A unique subtype of 
pancreatogenic diabetes. J Diabetes. 2020 Nov 28.  

3. Neogi S, Mukhopadhyay P, Sarkar N, Datta PK, Basu M, Ghosh S. Overt and Subclinical 
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