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Introduction

Diabetes Mellitus (DM) is a metabolic disorder characterized by persistent hyperglycaemia.
The number of individuals with diabetes has continued to grow over the years. It is mainly
classified as type 1 diabetes (T1D) and type 2 diabetes (T2D). T1D (less than 10%) is
triggered by autoimmune-mediated destruction of pancreatic B-cells. On the contrary, T2D
accounts for over 90% of diabetes patients and is manifested by insulin resistance in
peripheral tissues due to impaired insulin signalling cascade. Both forms of diabetes are
associated with secondary complications that affect multiple organs (1). T2D is caused by a
combination of genetic and lifestyle factors such as diet, obesity, lack of exercise and ER
stress. Adipose tissue (AT) is an energy storage organ that secretes bioactive molecules called
adipokines (pro and anti-inflammatory). The pro- and anti-inflammatory adipokines such as
resistin, omentin-1 and vaspin are in a state of equilibrium and they play an important role in
regulating metabolism, insulin sensitivity and satiety. The pharmacological interventions for
T2D involve two methods: i) insulin secretion from B-cells and ii) insulin-mediated glucose
uptake from peripheral tissues (1). The existing therapies only help improve hyperglycaemia
and other symptomatic characteristics. Since control of glucose levels can thwart the

devastating complications of diabetes, research now focuses on [3-cell regenerative therapy.

I. Resistin

Resistin, a pro-inflammatory adipokine, located on chromosome 19p13.2 is secreted by
macrophages that infiltrate adipose tissue (1). Increased resistin levels are shown to inhibit
insulin signalling pathway. The putative role of resistin in the pathogenesis of human obesity
and diabetes led to genetic studies in different populations (2). Single nucleotide
polymorphisms (SNPs) in the promoter region of resistin gene have been shown to increase
T2D susceptibility by elevating circulating resistin levels (1, 2). The promoter polymorphisms
of resistin are also associated with non-alcoholic fatty liver disease (NAFLD), coronary artery

disease (CAD) and polycystic ovarian syndrome (2).

Il. Omentin-1

Omentin-1, the anti-inflammatory adipokine gene, is located on chromosome 1g22-923 and is
secreted by visceral adipose tissue (VAT) (1). Omentin-1 has been implicated in the insulin
signalling pathway by Akt activation and consequently increasing insulin sensitivity. Reports
suggest that reduced Omentin-1 gene expression and circulating plasma omentin-1

concentrations are associated with impaired glucose tolerance in T2D patients (1). There are a




few studies on the genetic variants of omentin-1 where Vall09Asp rs2274907 has been
exclusively studied for NAFLD, CAD, breast cancer and rheumatoid arthritis (3). There is
only one report on omentin-1 SNP, 3’UTR rs1333062 in the Indian population showing an
association with diabetes (3).

I11. Vaspin

Vaspin, a member of serpinAl2, was initially discovered in VAT of Otsuka Long-Evans
Tokushima fatty rat (1). It is an anti-inflammatory adipokine reported to inhibit kallikrein 7 (a
serine protease that degrades insulin). It promotes cell proliferation, inhibits apoptosis and
ameliorates ER stress in-vitro (1, 4). Vaspin is located on chromosome 14g32.13. SNPs of
vaspin are well explored, especially intronic polymorphic sites (intron 2 rs77060950 G/T and
intron 4 rs2236242 A/T) were investigated for their association with various diseases like
T2D, metabolic syndrome, CAD, NAFLD, and obesity (4).

I11. Calorie restriction (CR)

Dietary intervention has long been considered as a first-line therapy for diabetes management
by researchers and clinicians around the globe. CR, a dietary intervention, is described as a
reduction in caloric intake typically by 20-40% of ad libitum consumption, whereas sufficient
intake of protein and micronutrients are maintained at levels sufficient to avoid malnutrition
(5). CR attenuates the degree of oxidative stress and increases the transcript levels of genes
involved in mitochondrial function and biogenesis, improves insulin sensitivity, fasting blood
glucose (FBG), other cardiometabolic risk factors (hypertension, dysglycemia, dyslipidemia,
abdominal obesity and insulin resistance) and reduces pro-inflammatory adipokines and total
cholesterol (6).

IV. y-Aminobutyric acid (GABA)

GABA has emerged as a new anti-diabetic dietary supplement. GABA, a major inhibitory
neurotransmitter has proven a role in islet-cell hormone homeostasis, preservation of the -
cell mass, suppressing detrimental immune reactions and apoptosis (7, 8). GABA generally
regulates cytokine secretion from human PBMCs and suppresses B-cell-reactive CD8+ CTLs
in T1D mouse models (7, 8). The encouraging reports of GABA on T1D led to studies on
T2D mouse models as well. The activation of GABAA-Rs and GABAB-Rs receptors (GABA

receptors on PB-cell) can induce B-cell replication and activation of a-cell GABAA-Rs can

promote their conversion into B-cells (7, 8). GABA has been reported to promote human [3-




cell replication and islet cell survival in in-vivo and humanized mice (7, 8) by up-regulation of

Pdx-1 expression.

Hypothesis

From the above, we hypothesize that the genetic variants of resistin, omentin-1 and vaspin
with their altered levels may play a role in the development of obesity-induced T2D in human
population. It is further hypothesized that combination effect of CR and GABA in the T2D
mouse model would ameliorate the T2D pathophysiology in a synergistic / additive manner.

Significance of the study

Our population study would be helpful to uncover the underlying mechanism behind the
involvement of adipokines in T2D and the development of potential biomarkers for the
prognosis of T2D. Our in-vivo study in the T2D experimental mouse model would help in
elucidating the combination effect of CR and GABA as an alternative therapy for p-cell

regeneration and management of T2D pathophysiology.

Proposed Objectives:

Objective I: To study the role of Resistin in T2D.

a. To study association of the following resistin polymorphisms with T2D in Gujarat
population i) -420 C/G (rs1862513) ii) -358 G/A (rs3219175) iii) -638 C/G (rs34861192).

b. To assess plasma resistin protein levels.

c. To perform a possible genotype-phenotype correlation analysis.

Objective I1: To study the role of Omentin-1 in T2D.

a. To study association of the following omentin-1 polymorphisms with T2D in Gujarat
population. i) Intron 1 G/T (rs1333062) ii) Exon 4 VVal109Asp (rs2274907)

b. To assess plasma omentin-1 protein levels and omentin-1 transcript levels in adipose tissue.
c. To perform a possible genotype-phenotype correlation analysis.

Objective I11: To study the role of Vaspin in T2D.

a. To study association of the following vaspin polymorphisms with T2D in Gujarat
population. i) Intron 1 A/G (rs76624128) ii) Intron 2 G/T (rs77060950)

b. To assess plasma vaspin protein levels and vaspin transcript levels in adipose tissue.

c. To perform a possible genotype-phenotype correlation analysis.




Objective IV: To investigate the effect of Calorie Restriction (CR), y-Aminobutyric acid
(GABA) and combination treatment on pancreatic B-cell proliferation in High-Fat Diet
(HFD) + Streptozotocin (STZ) induced experimental mouse model.

a. To establish HFD + STZ induced T2D mouse model.

b. To assess glucose tolerance and insulin sensitivity.

c. To estimate plasma insulin and lipid profile.

d. To study transcript levels of glucoregulatory enzymes in the liver; lipid metabolism
enzymes in the adipose tissue and mitochondrial biogenesis markers in the skeletal muscle.

e. To study mitochondrial respiration in the skeletal muscle.

f. To assess B-cells regeneration and apoptosis in the pancreas.

Results:

Objective I: To study the role of resistin in T2D.

We recruited age, sex and ethnically matched 502 controls (252 males and 250 females) and
469 T2D patients (253 males and 216 females) from Guijarat, India. The patients showing
FBG >125mg/dl and controls exhibiting FBG <110 mg/dl with no prior history of T2D were
included in the study. Ethnically and geographically matched individuals were randomly
selected from Gujarat through community screening program. The height and weight of the
study participants were measured to calculate BMI. Participants were subjected to overnight
(12 h) fasting and their venous blood samples (3ml) were drawn to estimate Fasting Blood
Glucose (FBG), Lipid profile [Total Cholesterol (TC), Triglycerides (TG), Low-Density
Lipoprotein (LDL) and High-Density Lipoprotein (HDL)], and resistin from plasma.
Genotyping was carried out from the genomic DNA extracted from PBMCs. Genotyping was
done by Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-
RFLP) for rs34861192 G/A, rs1862513 C/G and rs3219175 G/A. For the genotype-phenotype
correlation analysis metabolic and plasma lipid profile were used. Plasma levels of resistin
were assayed by ELISA.

Clinical parameters differed significantly between controls and patients. Patients had
significantly higher FBG levels (p<0.0001), BMI (p<0.0001) and TG (p<0.0001) while,
HDL was significantly decreased in patients (males: p=0.0037, females: p<0.0001). The

distribution of genotype frequencies for all the polymorphisms was consistent with Hardy-

Weinberg expectations in both patient and control groups (p>0.025). rs1862513 C/G was

found to be significantly associated with T2D individuals (genotype and allele frequencies,
p<0.0001). rs34861192 G/A was found to be monomorphic in controls and T2D patients and




rs3219175 G/A was not found to be associated with T2D. Thus, the genotyping for the above-
mentioned SNPs were discontinued after the initial assessment. A haplotype evaluation of the
two polymorphisms did not differ significantly. CC genotype of rs1862513 C/G has been
found to be associated with increased FBG (p=0.0035), BMI (p=0.0004) and TC levels
(p=0.0190). Plasma resistin levels were monitored in 40 controls and 40 patients and a
significant increase (p=0.0129) was observed in T2D patients. Our findings suggest
rs1862513 C/G polymorphism of resistin as an important factor which could pose a risk
towards T2D susceptibility.

Objective I1: To study the role of omentin-1 in T2D.

The study protocol was designed as mentioned in the objective 1. Omentin-1 polymorphisms
(rs2274907 and rs1333062) were genotyped by PCR-RFLP. Samples of visceral (omental)
adipose tissue were taken from the individuals undergoing bariatric surgery. Total RNA was
isolated from VAT by Trizol method. The expression of Omentin-1 and GAPDH transcripts
was monitored by Real-time PCR. None of the polymorphisms of Omentin-1 were found to
be associated with T2D (p>0.05), and hence, the genotyping was discontinued after an initial
assessment of 250 samples. The estimated frequencies of the haplotypes obtained for
rs2274907 A/T and rs1333062 G/T did not differ significantly between patients and controls
(global p=0.853). Omentin-1 rs2274907 AT genotype was found to be associated with
increased BMI (p=0.0247). Significantly increased Omentin-1 transcript levels were observed

in T2D patients as compared to controls (p<0.0127). Plasma omentin-1 levels showed a

significant decrease (p<0.0001) in T2D patients. Our findings suggest that decreased

circulatory omentin-1 levels could pose a risk towards T2D susceptibility.

Objective I11: To study the role of vaspin in T2D.

The study protocol was designed as mentioned in the objective I. PCR-RFLP and
Amplification Refractory Mutation System-Polymerase Chain Reaction (ARMS-PCR) were
used for genotyping of vaspin polymorphisms (rs77060950 G/T and rs2236242 A/T). Our
results showed significant association of i) rs2236242 A/T with T2D (p<0.0001) as the TT
genotype conferred 3.087-fold increased risk. ii) Further, rs2236242 TT genotype was
associated with increased FBG (p=0.0001), BMI (p=0.0001) and TG levels (p=0.0065). iii)
GA (p=0.0053), GT (p=2.46x10°) and TA (p=0.0441) haplotypes were associated with T2D
risk. iv) Vaspin transcript levels (p=0.028) and protein levels (p=0.0001) were significantly
decreased in T2D patients and were negatively correlated with BMI (p=0.0307) and FBG
(p=0.0006). In conclusion, rs2274907 A/T polymorphism is strongly associated with reduced




vaspin transcript and protein levels, and related metabolic alterations that may play a role in

the advancement of T2D.

Objective 1V: To investigate the effect of CR, GABA and combination treatment on
pancreatic B-cell proliferation in HFD + STZ induced experimental mouse model.

The aim of the study was to evaluate the therapeutic potential of GABA and CR in HFD+STZ
induced T2D mouse model. Male C57BL/6J mice (9-10 weeks old) were used in this study.
Control group (n=8) was fed with normal chow diet. Mice (n=32) were fed with HFD for 18-
20 weeks followed by three low consecutive doses of STZ (40 mg/kg bw i.p.) to induce B-cell
loss. Body Weight (BW) and FBG levels were monitored weekly. HFD+STZ induced T2D
was confirmed with BW >30 grams and FBG >350 mg/dL. These animals were then divided
randomly into four groups (5 mice/group): 1) Diabetic control (HFD+STZ) 2) CR diet fed
(30% reduction of HFD) 3) GABA treated (2.5 mg/kg bw i.p) and 4) CR+GABA treated.
Treatment was given daily for 5 weeks along with BrdU on alternative days (100 mg/kg bw
i.p.) to assess B-cell proliferation. CR+GABA group improved lipid profile (p<0.01), insulin
responsiveness and reduced FBG levels (p<0.001) as indicated by increased insulin levels
(p<0.01), insulin sensitivity (p<0.01) and glucose tolerance (p<0.01). The oxygen
consumption rate of mitochondrial complexes (I - 111) was measured in skeletal muscle using
the Oxytherm Clark-type oxygen electrode. The oxygen consumption rate was significantly
increased in complex I, Il and Il for CR+GABA group (p<0.05) as compared to HF+STZ
group. It indicated an effect of CR on mitochondrial complex activity by lowering ROS
generation. The liver, adipose tissue and skeletal muscle were harvested and stored in
RNAIlater for the gene expression studies. The transcript expression profile indicates
significantly decreased gluconeogenesis (G6Pase, PEPCK) (p<0.05), glycogenesis (GLUT2)
(p<0.01) and glycogenolysis (Glycogen Phosphorylase) (p<0.05) and increased glycolysis
(GCK) (p<0.01). Interestingly, lipogenesis was up-regulated indicated by the increased ACC-
1 expression (p<0.05). Consequently, as a compensatory mechanism, lipolysis was up-
regulated as indicated by an increased ATGL expression (p<0.05). CR+GABA treatment
showed increased PGC-/a, SIRT-1 and TFAM (mitochondrial biogenesis) transcript levels in

the skeletal muscle (p<0.01). Immunohistochemistry was done on pancreatic tissue sections

to assess f-cell regeneration and apoptosis. The percentage of BrdU-insulin co-positive and

PDX1-Ngn3-insulin co-positive B-cells was significantly higher in CR+GABA group
(p<0.01; p<0.001) than monotherapy treated groups and HFD+STZ group. Also, CR+GABA

group showed a significant reduction in TUNEL-insulin co-positive cells as compared to




HFD+STZ group (p<0.01). However, we did not observe significant apoptosis inducing
factor (AIF) translocation in any of the groups suggesting absence of caspase-independent
cell death. Thus, CR+GABA improved T2D by increasing insulin sensitivity, glucose
tolerance, mitochondrial biogenesis and its complex activities, enhanced transcript levels for
key metabolic pathways, increased B-cell proliferation and neogenesis along with reduction in

B-cell apoptosis (Figure 1).

Conclusion:

Our population-based findings suggest rs1862513 C/G polymorphism in resistin and
rs2274907 A/T polymorphism in vaspin could pose a risk towards T2D susceptibility. Our
findings also suggest that increased plasma resistin levels along with decreased plasma
omentin-1 and vaspin levels, with the related metabolic alterations might play a role in the
development of T2D in Gujarat population. In addition, CR+GABA treatment ameliorates

HFD+STZ induced T2D in mouse model by inducing B-cell regeneration, improving glucose
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and lipid metabolism and increasing insulin sensitivity in the peripheral tissues.
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Figure 1A. Role of resistin, omentin-1 and vaspin in development of T2D in Gujarat
population. Resistin rs1862513 C/G polymorphism is strongly associated with elevated
resistin levels and increased BMI, FBG and TC levels. Omentin-1 genetic variants are not
associated with T2D but reduced protein levels indicated a role in T2D susceptibility.
Interestingly, vaspin rs2274907 A/T polymorphism is strongly associated with its reduced
transcript and protein levels, and related metabolic alterations that may play a role in the
advancement of T2D.




1B. In-vivo studies
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Figure 1B. The combination effect of CR+GABA on amelioration of T2D
pathophysiology in the T2D experimental mouse model. T2D pathophysiology is
characterized by insulin resistance and p-cell loss. We have evaluated the combination of CR
and GABA to induce B-cell proliferation and glucose homeostasis by increasing insulin
sensitivity, glucose tolerance, improved key metabolic markers transcript levels,
mitochondrial biogenesis and complex activities, and reduced p-cell apoptosis.

References:

1. Bliher, M. (2012). Clinical relevance of adipokines. Diabetes Metab J., 36, 317-327.
2. Steppan, C. M., Wang, J., Whiteman, E. L., Birnbaum, M. J., & Lazar, M. A. (2005).
Activation of SOCS-3 by resistin. Molecular and cellular biology, 25, 1569-1575.

3. Schéffler, A., Neumeier, M., Herfarth, H., Furst, A., Scholmerich, J., & Buchler, C.
(2005). Genomic structure of human omentin, a new adipocytokine expressed in
omental adipose tissue. Biochim Biophys Acta., 1732, 96-102.

Heiker, J. T., Kl6ting, N., Kovacs, P., Kuettner, E. B., Stréter, N., et al. (2013). Vaspin
inhibits kallikrein 7 by serpin mechanism. Cellular Mol Life Sci., 70, 2569-2583.
Fontana, L., Klein, S., Holloszy, J. O., & Premachandra, B. N. (2006). Effect of long-
term calorie restriction with adequate protein and micronutrients on thyroid hormones.
J Clin Endocrinol Metab., 91, 3232-3235.
Civitarese, A. E., Carling, S., Heilbronn, L. K., Hulver, M. H., Ukropcova, B., et al.
(2007). Calorie restriction increases muscle mitochondrial biogenesis in healthy
humans. PLoS Med, 4 (3), e76.
Soltani, N., Qiu, H., Aleksic, M., Glinka, Y., Zhao, F., et al. (2011). GABA exerts
protective and regenerative effects on islet beta cells and reverses diabetes. Proc Natl
Acad Sci U S A, 108, 11692-11697.

. Prud’homme, G. J., Glinka, Y., Hasilo, C., Paraskevas, S., Li, X., et al. (2013). GABA
protects human islet cells against the deleterious effects of immunosuppressive drugs
and exerts immunoinhibitory effects alone. Transplantation, 96, 616-623.




Award:
UGC-NFST (University Grant Commission -National Fellowship for Higher Education

of ST students) 2016-2021

Publications:

1.

Rathwa, N., Patel, R., Palit, S. P., Parmar, N., Rana, S., Ansari, M. I, ... & Begum, R.
(2020). p-cell replenishment: Possible curative approaches for diabetes mellitus. Nutr
Metab Cardiovasc Dis., 30, 1870-1881. (IF:3.70)

Rathwa, N., Parmar, N., Palit, S. P., Patel, R., Ramachandran, A. V., & Begum, R.
(2020). Intron specific polymorphic site of vaspin gene along with vaspin circulatory
levels can influence pathophysiology of type 2 diabetes. Life Sci., 243, 117285.
(IF:3.64)

Rathwa, N., Patel, R., Palit, S. P., Jadeja, S. D., Narwaria, M., Ramachandran, A. V.,
& Begum, R. (2019). Circulatory Omentin-1 levels but not genetic variants influence
the pathophysiology of Type 2 diabetes. Cytokine, 119, 144-151. (1F:2.95)

Rathwa, N., Patel, R., Palit, S. P., Ramachandran, A. V., & Begum, R. (2019).
Genetic variants of resistin and its plasma levels: Association with obesity and
dyslipidemia related to type 2 diabetes susceptibility. Genomics, 111, 980-985.
(IF:6.20)

Palit SP, Patel R, Jadeja SD, Rathwa N, Mahajan A, Ramachandran AV, Dhar MK,

Sharma S, Begum R. (2020) A genetic analysis identifies a haplotype at adiponectin
locus: Association with obesity and type 2 diabetes. Sci Rep., 10:2904. (IF:3.99)

. Patel, R., Palit, S. P., Rathwa, N., Ramachandran, A. V., & Begum, R. (2019).

Genetic variants of tumor necrosis factor-a and its levels: A correlation with
dyslipidemia and type 2 diabetes susceptibility. Clin Nutr., 38, 1414-1422. (IF:6.40)

. Patel, R., Rathwa, N., Palit, S. P., Ramachandran, A. V., & Begum, R. (2018).

Association of melatonin & MTNR1B variants with type 2 diabetes in Gujarat
population. Biomed Pharmacother., 103, 429-434. (IF:3.74)

. Pramanik, S., Rathwa, N., Patel, R., Ramachandran, A. V., & Begum, R. (2018).

Treatment avenues for type 2 diabetes and current perspectives on adipokines. Curr
Diabetes Rev., 14, 201-221.

Manuscript under preparation:
Calorie Restriction in Combination with GABA Ameliorates Type 2 Diabetes

Posters presented & conferences attended during Ph.D.:

1.

Rathwa N, Patel R, Pramanik S, Parmar N, Ramachandran AV, Begum R. “GABA in
combination with CR as possible therapeutic approach for ameliorating insulin
resistance and favoring B-cell regeneration in Type 2 Diabetes” at 9th International
Conference on ‘Nextgen genomics, biology, bioinformatics and technologies (NGBT)
held at Mumbai, India on 30th September- 2nd October, 2019.

Rathwa NN, Patel R, Palit SP, Parmar NR, Ramachandran AV, Begum R. “Calorie
Restriction in Combination with GABA Ameriolates Type 2 Diabetes” at American
Diabetes Association’s 79th Scientific Sessions, Moscone Centre, San Francisco, USA
(7th- 11th June 2019).

Rathwa N, Patel R, Palit SP, Parmar Nishant, Ansarullah, Bhaskaran R,
Ramachandran AV, Begum R. “Therapeutic potential of y-Aminobutyric Acid and
Calorie Restriction in Type 2 Diabetic Mouse Model” at International Conference on




Reproduction, Endocrinology and Development (ICRED), School of Liberal Studies
and Education, Navrachna University, Vadodara, Gujarat, India (18th-21st January,
2019).

Rathwa N, Parmar N, Palit SP, Patel R, Dhimmar H, Ramachandran AV, Begum R.
“Genetic Variants of Omentin-1 and Vaspin: Association with Type 2 Diabetes
Susceptibility” at ICRED School of Liberal Studies and Education, Navrachna
University, Vadodara, Gujarat, India (18th-21st January, 2019).

Rathwa N, Palit SP, Patel R, Dhimmar H, Ramachandran AV, Begum R. “Genetic
Variants of Omentin-1 and its levels: Association with Type 2 Diabetes Susceptibility
in Gujarat population” at International Conference on Proteins, miRNA and Exosomes
in Health and Disease, Dept. of Biochemistry, Faculty of Science, The M.S University
of Baroda, Gujarat, India, (11th-13th December, 2018).

Rathwa N, Parmar N, Palit SP, Patel R, Ramachandran AV, Begum R. “Association
of Vaspin levels and its Genetic Variants with Type 2 Diabetes Susceptibility” at
International Conference on Proteins, miRNA and Exosomes in Health and Disease,
Dept. of Biochemistry, Faculty of Science, The M.S University of Baroda, Gujarat,
India, (11th-13th December, 2018).

Rathwa N, Palit SP, Patel R, Dhimmar H, Parmar N, Bhati H, Ramachandran AV,
Begum R. “Genetic Variants of Omentin-1 and Vaspin and Their Plasma Levels:
Association with Obesity and Dyslipidemia Related to Type 2 Diabetes” at
International Conference on Reproductive Biology and Comparative Endocrinology
Birla Institute of Technology and Science Pilani, KK Birla Goa Campus 403726,
India, (20th-22th January, 2018).

Rathwa N, Patel N, Ramachandran AV, Begum R. “Association of Resistin genetic
variants with Type II Diabetes” at "International Conference on Reproductive Biology
and Comparative Endocrinology (ICRBCE) and The 35th Annual Meeting of the
Society for Reproductive Biology and Comparative Endocrinology (SRBCE-XXXV)"
held at The University of Hyderabad, Hyderabad, Telangana, India, 9th-11th February
2017. (Organizers’ Best Poster Award)

Palit S*, Rathwa N*, Patel R, Rana S, Patel N, Ramachandran AV, Begum R.
“Association of Adiponectin and Resistin genetic variants with Type 2 Diabetes” at
National Symposium on “Omics...to Structural Basis of Diseases” held at The M. S.
University of Baroda, Vadodara, Gujarat, India on 30th Sept. and 1st Oct. 2016.
(*These authors contributed equally to this work).

. Patel R, Rathwa N, Palit SP, Dhimmar H, Ansarullah, Vasu V, Ramachandran AV,
Begum R. “B-cell regenerative potential of melatonin and DPP-1V Inhibitor in
amelioration of Type 1 Diabetes” at (ICRED), School of Liberal Studies and
Education, Navrachna University, Vadodara, Gujarat, India (18th-21st January, 2019).
. Patel R, Rathwa N, Pali SP, Parmar N, Ansarullah, Ramachandran AV, Begum R.
“Replenishing B-cells with Melatonin & DPP-IV inhibitor: An in-vivo study” at
International Conference on Proteins, miRNA and Exosomes in Health and Disease,
Dept. of Biochemistry, Faculty of Science, The M.S University of Baroda, Gujarat,
India, (11th-13th December, 2018).

. Patel R, Rathwa N, Palit SP, Dhimmar H, Parmar N, Ramachandran AV, Begum R.
“Assessment of Therapeutic Potential of Melatonin and DPP-IV Inhibitor on B-cell
Regeneration in Diabetic Mouse Model” at International Conference on Reproductive
Biology and Comparative Endocrinology Birla Institute of Technology and Science
Pilani, KK Birla Goa Campus 403726, India, (20th-22th January, 2018).

. Patel R, Pramanik S, Rathwa N, Parmar N, Dhimmar H, Pancholi D, Ramachandran
AV, Begum R. “Melatonin and DPP-IV inhibitor: A novel combinatorial approach for




14,

15.

16.

17.

18.

19.

p-cells regeneration” at 9th International Conference on NGBT held at Mumbai, India
on 30th September -2nd October, 2019.

Pramanik S, Patel R, Rathwa N, Parmar N, Dalvi N, Ramachandran AV, Begum R.
“L-glutamine and Pitavastatin: resuscitating the dying B-cells” at 9th International
Conference on NGBT held at Mumbai, India on 30th September -2nd October, 2019.
Roma Patel, Palit SP, Rathwa NN, Parmar NR, Dhimmar H, Pancholi DA,
Ramachandran AV, Begum R. “Melatonin and DPP-IV Inhibitor: A_ n‘ovel
Combinatorial Approach for f-Cell Regeneration” at American Diabetes Association’s
79th Scientific Sessions, Moscone Centre, San Francisco, USA (7th- 11th June 2019).
Palit SP, Patel R, Rathwa N, Dalvi N, Ramachandran AV, Begum R. “L-glutamine
and Pitavastatin: a therapeutic approach to revive the insulin gold mine” at
International Conference on Reproduction, Endocrinology and Development, School
of Liberal Studies and Education, Navrachna University, Vadodara, Gujarat, India
(18th-21st January, 2019).

Palit SP, Patel R, Rathwa N, Ramachandran AV, Begum R. “Haplotype at
adiponectin locus and its remarkable association with type 2 diabetes” at International
Conference on Proteins, miRNA and Exosomes in Health and Disease, Dept. of
Biochemistry, Faculty of Science, The M.S University of Baroda, Gujarat, India,
(11th-13th December, 2018).

Palit SP, Patel R, Rathwa N, Patel N, Rana S, Ramachandran AV, Begum R.
“Adiponectin: a watchdog in inflammation induced metabolic disorder” at
Immunocon-2017. 44th Annual Conference of the Indian Immunology Society (IIS)
held at Institute of Science, Nirma University, Ahmedabad, Gujarat-382481, India,
(14th-16th December 2017).

Parmar N, Patel R, Pramanik S, Rathwa N, Shetty S, Patel N, Ramachandran AV,
Begum R. “Evaluation of genetic variants of LEPTIN and LEPTIN RECEPTOR as

risk factors for T2D in Gujarat population” at 9th International Conference on NGBT
held at Mumbai, India on 30th September -2nd October, 2019.

Date: 2ulnl2oz2o0
Place: VADODARA

2

Nirali N. Rathwa
Ph.D. candidate

O Colwoo Walho

bt PENpOD

Department of Biochemistry

F Head
| Blochemistry Depattment :

e -

(b7

Prof. Rasheedunnisa Begum
Guide g
Prof. Rasheedunnisa Begum
Department of Biochemistry

The Maharaja Sayajirao University of Baroda
Vadodara, Gujarat.

e sl

»

Dean
Faculty of Science

3 CiEAN
FACULTY OF SCIENCE
The M.S.University of Baroda

— e ———

Scanned with CamScanner




