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Abstract  
 
Introduction: The environmental and genetic factors are involved in the pathogenesis of T2DM.  

Genetic polymorphisms that have impacts on important proteins which participate in glucose metabolism 

and insulin secretion may also affect susceptibility to T2DM. SIRT1 gene have been shown to play piv-

otal roles in the regulation of ageing, longevity and in the pathogenesis of age-related metabolic diseases, 

such as type 2 diabetes mellitus. The aim of the current study was to investigate possible correlations be-

tween genetic variation in the SIRT1 gene and related clinical traits of T2DM. 

 

Material and Methods: This was a cross sectional study conducted in Depar tment of Medicine, S.P. 

Medical College, Bikaner on 60 previously diagnosed type 2 diabetes mellitus patients (study group) and 

compare them with 30 healthy subjects (control group). All subjects were evaluated by detail history and 

clinical examination as per Performa. Laboratory investigation CBC, RFT, LFT, fasting and two hours 

post prandial blood glucose, HbA1c and Lipid profile were done in all subjects. Fundus.examination, 

urine microalbuminuria and clinical examination for touch sensation with 10gm monofilament, vibration 

sense by biothesiometer and ankle reflex was done in all cases to find Diabetic complications. 

 

Result: The mean age of diabetic subjects was 53.33±11.56 years and that of non-diabetic 

56.6±11.27. We found significant association of single nucleotide polymorphisms (SNPs) with diabetes. 

SIRT1 rs10509291 polymorphism was positive in 70% cases of diabetes and 40% control subjects, 

SIRT1 rs3758391 polymorphism was positive in 33.33% of diabetes and 13.33% control subjects (p-

value 0.0065 and 0.043 respectively). We observed that odds ratio was more than one for age, BMI, total 
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cholesterol, triglycerides, VLDL, HbA1c and calorie intake but statistical significance (p-value<0.05) was 

found only with triglycerides, VLDL, and calorie intake. SIRT1 rs10509291 and SIRT1 rs3758391 gene 

polymorphism was associated with nephropathy (p-0.035 and 0.025 respectively), SIRT1 rs10509291 

gene polymorphism with presence of retinopathy (p<0.0003) and SIRT1 rs3758391 gene polymorphism 

with neuropathy (p<0.0253). 

 

Conclusion: We observed a statistically significant single nucleotide polymorphisms of SIRT1 

rs10509291 and SIRT1 rs3758391 with type 2 diabetes mellitus and diabetic nephropathy. We also ob-

served a statistically significant single nucleotide polymorphisms of SIRT1 rs10509291 with diabetic reti-

nopathy and single nucleotide polymorphism of SIRT1 rs3758391 with diabetic neuropathy. Further large 

scale, multinational, multicentric studies are required to document significance of SIRT1 polymorphism 

so as to develop therapeutic target for prevention of diabetes and its complications. 

Key words:  T2DM, SIRT-I, Nucleotide Polymorphism, SIRT1 rs10509291 and SIRT1 rs3758391.  

INTRODUCTION 

Epidemiological transitions in India in the 21st cen-

tury have led to non-communicable diseases becom-

ing a major public health problem of growing mag-

nitude. Environmental and genetic factors are in-

volved in the pathogenesis of T2DM. The majority 

of genes involved play a role in β-cell function. Ge-

netic polymorphisms that have impacts on important 

proteins which participate in glucose metabolism 

and insulin secretion may also affect susceptibility 

to T2DM. Genome-wide association studies 

(GWASs), the candidate gene approach, and linkage 

analysis have identified various genes that contrib-

ute to T2DM susceptibility. The development of ge-

netic risk scores using combined analysis of loci has 

significantly contributed to predicting the incidence 

of T2DM, Therefore, it is possible to facilitate early 

diagnosis and determine preventive strategies to re-

duce the incidence of the disease.1  

 

Sirtuins, the silent information regulator-2 (Sir2) 

family, is a member of NAD-dependent deacetylas-

es. The expressions of sirtuin families have been 

observed in the ageing, and SIRT1 has been shown 

to mediate a protective role of calorie restriction 

(CR) in the progression of the ageing.2 The benefi-

cial effects of calorie restriction involve the function 

of SIRT1, which is induced by calorie restriction in 

various tissues. Large clinical studies indicate that 

hyperglycaemia is a major contributing factor to the 

pathogenesis of diabetic vascular complications3. 

There is an urgent need to identify new therapeutic 

target molecules or cellular processes that underlie 

the pathogenesis of diabetic nephropathy to estab-

lish an additional therapeutic option, independent of 

glycaemic control and RAS inhibition4.Therefore 

the current study was planned to investigate possible 

correlations between genetic variation in the SIRT1 

gene and related clinical traits of T2DM. 

 

MATERIAL AND METHODS 

This cross-sectional study was conducted in the De-
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partment of Medicine, S.P. Medical College, Bika-

ner on 60 previously diagnosed cases of type 2 dia-

betes mellitus patients selected randomly (study 

group) and 30 healthy subjects (control group). Eth-

ics committee approval was taken before start of the 

study, all participating subjects were explained 

about the study and informed consent was taken. 

Inclusion Criteria for Cases: 1. Previously diag-

nosed type 2 diabetes mellitus as per ADA 2022 

guideline5 for diabetes. 2.Subjects who had given 

informed consent for this study. Inclusion criteria 

for Controls:1. Subjects who had given informed 

consent for this study. 2.Healthy subjects not suffer-

ing from any chronic illness or autoimmune illness 

like CKD, CLD, CLL, Sjogren syndrome, Rheuma-

toid arthritis etc. Exclusion Criteria for Cases and 

Controls: 1. Subjects (case or control) suffering 

from any acute illness at the time of enrolment for 

the study or during past one month. 2. Subjects who 

had not given informed consent for genetic study.  

 

All subjects were evaluated by detail history and 

clinical examination as per performa including de-

mographic and behaviour variables, anthropometric 

parameters and Calorie intake (calculated by 24hr 

dietary recall method). Laboratory investigation 

CBC, RFT, LFT, fasting (FBS) and two hours post 

prandial blood glucose (PPBS), HbA1c and Lipid 

profile were done in all subjects. Fundus examina-

tion was done in all cases for presence of Diabetic 

Retinopathy and classified according to Early treat-

ment diabetic retinopathy study (ETDRS). Urine for 

microalbuminuria (30-300mg/24 hr) was done in all 

cases for presence of Diabetic Nephropathy.History 

of numbness, paraesthesia, tingling sensation fol-

lowed by clinical examination for touch sensation 

with 10gm monofilament, vibration sense by biothe-

siometer and ankle reflex was done in all cases to 

find Diabetic Neuropathy. 

 

For genetic analysis following Primer were used: 

(Gtex portal)  

· SIRT-1 rs10509291 Sequence (5’-3’) 

rs10509291-   F TTCCAACTACGCTATCAATCT  

                        R CAGATAGAAGCCAAGGGTGT 

· SIRTI gene rs3758391 Sequence (5’-3’) 

rs3758391- F–GTCACGCAGGTAATTGATGCAG 

                    R – GGCTTAGTGGAAAGCCCTTC  

Genetic study was conducted at our Multi-

Disciplinary Research Unit laboratory, Bikaner. 

 

STATISTICAL ANALYSIS: Statistical analysis was 

done using Statistical Package for the Social Sciences 

(IBM SPSS Statistics for Windows, Version 22.0. Ar-

monk, NY: IBM Corp.). Chi-square test was done for 

qualitative variables and Student t-test was used for 

quantitative variables. Multivariate Linear Regression 

Analysis was done to predict correlation of SIRT1 

rs10509291 and SIRTI rs3758391 polymorphism 

with various variables. p<0.05 was considered as sta-

tistically significant. 

 

RESULTS 

This cross-sectional study was conducted on 60 pre-

viously diagnosed cases of type 2 diabetes mellitus 

patients (study group) selected randomly and 30 

healthy subjects (control group) to evaluate associa-

tion and clinical significance of SIRT-1 gene single 

nucleotide polymorphism with Type-2 Diabetes 

AJMCRR, 2023                                                                                                                                                              Volume 2 | Issue 6 | 3 of 14 



Mellitus and its complications. All cases and controls were well matched for age (p=0.2196) and gender 

(p=0.5485) as shown in table-1. Majority of the cases were from urban residence (86.67%) and belonging 

to middle socioeconomical status (90%).  

Table-1: Age and Gender distribution in Study and control groups.  

 

 

 

 

 

 

 

We found significant association of single nucleotide polymorphisms (SNPs) with diabetes. SIRT1 

rs10509291 and SIRT1 rs3758391 polymorphism were positive in 70% and 33.33% respectively in study 

group as compare to 40% and 13.33% respectively in control group (p<0.006 and p<0.043 respectively) 

(Figure-1).  

 

 

 

 

 

 

 

 

 

Figure-1: Bar diagram showing significant association of single nucleotide polymorphisms (SNPs) with 

diabetes. 

 

S.N Variables Diabetic Non-diabetic p 

  

  

  

 1 

  

  

  

Age 

31-40 years 

  

8 (13.33 %) 

  

0 (0.00%)   

  

  

0.2196 

41-50 years 20 (33.33%) 12 (40.00%) 
51-60 years 18 (30.00%) 10 (33.33%) 
≥61 years 14 (23.33%) 8 (26.67%) 
Mean±SD 53.33±11.56 56.6±11.27 

2 Gen- Male 46.67% 40.00%   
Female 53.33% 60.00% 
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Table-2: Mean Age, BMI and Calorie intake of diabetic and nondiabetic with positive and negative SNPs.  

 

Table-2 shows clinical correlation of single nucleotide polymorphisms (SIRT1 rs10509291 and SIRT1 

rs3758391) with different variables. We found that the mean age of subjects having SIRT1 rs10509291 

gene polymorphism and SIRT1 rs3758391 gene polymorphism was significantly high as compare to sub-

jects having negative expression of both gene loci (p< 0.001 and p<0.006 respectively). The mean BMI 

was also high in subjects expressing SIRT1 rs10509291 gene polymorphism and SIRT1 rs3758391 gene 

polymorphism (p<0.043 and p<0.021). The mean calorie intake of subjects having SIRT1 rs10509291 

gene polymorphism and SIRT1 rs3758391 gene polymorphism was more as compare to subjects having 

negative expression of both gene loci (p< 0.0001).  

Table-3: Overall Corelation of gene polymorphisms with various laboratory parameters.  

 

 

 

 

 

  

  

  

  

  

Age 

  

SNP 

Diabetic (N=60)   

  

p 

Non-Diabetic (N=30)   

  

p 

Total (N=90)   

  

p 

Positive Negative Positive Negative Positive Negative 

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD 

SIRT1 

rs10509291 
55.76±

11.75 

47.67±9.07 0.01

2* 
63.50±

11.52 

52.00±8.65 0.0

04* 
57.48±

12.04 

49.83±9.01 0.0

01* 

SIRT1 

rs3758391 
58.50±

10.12 

52.25±

10.08 

0.03

2* 
64.00±6.93 55.46±7.47 0.0

01* 
59.92±

10.47 

53.52±

10.68 

0.0

06* 

  

BMI 

SIRT1 

rs10509291 
29.74±4.29 24.78±6.71 0.03

3* 
28.73±6.07 23.52±5.87 0.0

26* 
29.96±4.69 23.15±6.76 0.0

43* 

SIRT1 

rs3758391 
31.27±4.78 26.43±4.49 0.00

1* 
28.33±6.94 21.34±6.41 0.0

3* 
30.62±5.23 25.00±5.31 0.0

21* 

  

Calo-

rie 

In-

take 

SIRT1 
rs10509291 2985.7±

334.2 

2473.3±

523.2 

<0.0

001* 
2900±288.1 2274.4±

238.1 

<0.0

001
* 

2966.7±

323.9 

2373.9±

413.1 

<0.

000

1* 

SIRT1 
rs3758391 3160±330.1 2668±430.9 <0.0

001* 
2830±265.6 2477.7±

202.6 

0.00

7* 
3105±339.1 2593.1±

427.3 

<0.

000

1* 

Parame-

ter 

SIRT1 rs10509291 SIRT1 rs3758391 
Positive (n=54) Negative (N=36) p Positive (n=24) Negative (N=66) p 

RBS 178.48±85.35 127.17±71.69 .003794 150.33±78.04 160.73±86.01 .604984 
FBS 149.78±72.50 121.11±46.59 .038684 139.58±50.12 137.85±69.56 .911155 

HbA1c 8.57±2.33 6.97±2.43 .002403 8.34±1.77 7.78±2.69 .344805 
TC 191.59±47.79 169.06±48.67 .032262 207.42±39.94 173.55±49.31 .003302

* 
TG 157.63±46.11 153.83±54.41 .722795 175.42±29.02 149.09±53.36 .024327

* 
HDL 51.93±12.24 57.79±15.44 .048072 53.36±12.50 54.60±14.36 .70907 
LDL 99.28±30.97 83.08±43.14 .041011 101.75±19.62 89.54±41.17 .167299 

VLDL 30.59±8.76 29.50±8.46 .558241 28.52±4.59 30.75±9.63 .278569 
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Table-3 shows overall corelation of gene polymorphisms with various laboratory parameters. We found 

significant association of SIRT1 rs10509291 gene polymorphisms with random blood sugar, fasting blood 

sugar, HbA1c, total cholesterol, HDL and LDL but not with triglyceride and VLDL  (Figure-2) while sig-

nificant association of SIRT1 rs3758391 gene polymorphisms was observed with total cholesterol and tri-

glyceride but not with other parameters (Figure-3). On comparative analysis for association of SIRT1 

rs10509291 and SIRT1 rs3758391 gene polymorphisms with various laboratory parameters in Study group 

(Diabetics; DM) and Control (Non-Diabetics; Non-DM), we found significant association of SIRT1 

rs10509291 with random blood sugar, fasting blood sugar, HbA1c, total cholesterol , LDL and age but not 

with HDL, triglyceride and VLDL in study group while SIRT1 rs3758391 gene polymorphisms was found 

to be significantly associated with random blood sugar, fasting blood sugar, HbA1c, HDL and age but not 

with total cholesterol, triglyceride, LDL and VLDL in study group (Table-4). 

Figure-2: Showing Association of SIRT1 rs10509291 gene polymorphisms with various Laboratory Pa-

rameters in Diabetics and Non-Diabetics  

 

 

 

 

 

 

 

Figure-3: Showing Association of 

SIRT1 rs3758391 gene polymorphisms with various Laboratory Parameters in Diabetics and Non-

Diabetics  
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Table-4: Comparative analysis of association of SIRT1 rs10509291 and SIRT1 rs3758391 gene poly-

morphisms with various Laboratory Parameters in Study and Control groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-5 shows aassociation of Diabetic microvascular complication with gene polymorphisms. We 

found a statistically significant association of SIRT1 rs10509291 and SIRT1 rs3758391 gene polymor-

phism expression with presence of microalbuminuria (p-0.035 and 0.025 respectively). 36 cases of dia-

betes had microalbuminuria out of them 22 had positive expression of SIRT1 rs10509291 and 16 had 

positive expression of SIRT1 rs3758391.We also found significant association of SIRT1 rs10509291 

gene polymorphism with presence of retinopathy (p<0.0003) but we do not find statistically significant 

correlation of SIRT1 rs3758391 gene polymorphism with retinopathy (p=0.714). 28 cases of diabetes 

were having non proliferative retinopathy and out of them 26 had SIRT1 rs10509291 (p<0.0003) and 10 

had SIRT1 rs3758391 polymorphism (p=0.714). Diabetic neuropathy was found to be significantly asso-

ciated with SIRT1 rs3758391 gene polymorphism (p<0.0253) but not with SIRT1 rs3758391 gene poly-

morphism (p=0.645). 36 cases of diabetes were having neuropathy and 26 cases had SIRT1 rs10509291 

polymorphism and 16 had SIRT1 rs3758391 polymorphism.  

Parameter SIRT1rs10509291 
(No=54; DM=42, Non-DM=12) 

SIRT1rs3758391 
(No=24; DM=20, Non-DM=04) 

Group Mean±SD P Group Mean±SD P 

RBS DM 198.24±86.81 
0.000* DM 162.70±78.81 

0.013* 
Non-DM 109.33±17.41 Non-DM 88.50±35.22 

FBS DM 167.33±73.27 
0.000* DM 150.90±47.02 

0.000* 
Non-DM 88.33±4.46 Non-DM 83.00±11.55 

HbA1c DM 9.53±1.63 
0.000* DM 8.92±1.29 

0.000* 
Non-DM 5.18±0.55 Non-DM 5.45±0.17 

TC DM 213.33±33.77 
0.033* DM 211.50±37.91 

0.272 
Non-DM 185.38±49.69 Non-DM 187.00±49.65 

TG DM 159.81±46.41 
0.525 DM 150.40±23.00 

0.473 
Non-DM 150.0±46.42 Non-DM 140.50±34.06 

HDL DM 49.21±17.15 
0.515 DM 56.53±11.23 

0.003* 
Non-DM 52.70±10.58 Non-DM 37.55±0.00 

LDL DM 119.13±10.10 
0.000* DM 102.48±20.55 

0.695 
Non-DM 93.61±32.62 Non-DM 98.13±16.02 

VLDL DM 31.17±2.98 
0.183 DM 28.60±4.26 

0.848 
Non-DM 29.86±2.94 Non-DM 28.10±6.81 

AGE DM 55.76±11.75 0.049* DM 58.50±10.12 0.0089* 

Non-DM 65.50±11.52 Non-DM 64.00±6.93 
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Table-5: Association of Diabetic microvascular complication with gene polymorphisms 

 

 

 

 

 

 

 

 

 

 

Table-6: Multivariate regression analysis to find the predictors for gene expression of SIRT1rs10509291  

 

 

 

 

 

 

 

 

 

On multivariate regression analysis of predictor for SIRT1rs10509291 gene, we observed that odds ratio 

was more than one for age, total cholesterol, triglycerides, VLDL, HbA1c and calorie intake. But statisti-

cal significance (p<0.05) was found only with triglycerides, VLDL, and calorie intake (Table-6). While 

on multivariate regression analysis of predictor for SIRT1rs3758391 gene, we observed that odds ratio 

Complication 

  

  

  

  SIRT1 rs10509291 SIRT1 rs3758391 

Positive (n=42) Negative (N=18) Positive (N=20) Negative (N=40) 

N % N % N % N % 

Diabetic neu-
ropathy 

  

Yes (N=36) 26 72.22 10 27.78 16 44.44 20 55.56 

No (N=24) 16 66.67 8 33.33 4 16.67 20 83.33 

p-value 0.645 0.0253* 

  

Diabetic reti-
nopathy 

Yes (NPRD) 
(N=28) 

26 92.86 2 7.14 10 35.71 18 64.29 

No (N=32) 16 50.00 16 50.00 10 31.25 22 68.75 

p-value 0.0003* 0.714 

Diabetic 
nephropathy 
(microalbumi

nuria) 

Yes (N=36) 22 61.11 14 38.89 16 44.44 20 55.56 

No (N=24) 8 33.33 16 66.67 4 16.67 20 83.33 

p-value 0.035* 0.025* 

Variable P O.R. 95%CI 

Age 0.0643 1.1025 0.9942-1.2225 

Gender 0.0388
* 

0.0668 0.0051-0.8695 

BMI 0.0029
* 

0.7066 0.5623-0.8879 

TC 0.1883 1.0334 0.984-1.0853 

TG 0.0165
* 

1.1519 0.9318-0.9929 

HDL 0.3672 0.9588 0.875-1.0506 

LDL 0.0921 0.9494 0.8938-1.0085 

VLDL 0.0179
* 

1.1816 1.0291-1.3566 

RBS 0.2085 1.0062 0.9966-1.0159 

HbA1c 0.2477 1.1710 0.8961-1.5302 

Calorie intake 0.0001
* 

1.0101 1.0054-1.0148 
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was more than one for age, BMI, total cholesterol, triglycerides, VLDL, HbA1c and calorie intake but sta-

tistical significance (p<0.05) was found only in triglycerides, VLDL, and calorie intake (Table-7).  

Table-7: Multivariate regression analysis to find the predictors for gene expression of SIRT1rs3758391. 

 

 

 

 

 

 

 

DISCUSSION 

Diabetes has become a major public health burden all over the world and its prevalence is rapidly increas-

ing in developing countries like India.6 The mean age of diabetic patients in our study group was 

53.33±11.56, younger then reported by Zhuanping et al (2018) who found mean age 65.64±8.71 in their 

patients.7 In our study, 80% of our cases were belonging to middle socioeconomic status, higher preva-

lence of diabetes in this group may be due to multiple risk factors like stressful life (related to job, family 

adjustment, financial etc.), sedentary life style, lack of self-care and inappropriate nutrition etc. We also 

found majority of the cases were from urban area explains the diabetes as a disease of urbanisation.8,9  

The overall prevalence of SNPs SIRT1 rs10509291 was found in 60% subjects (54 out of 90; 60 diabetic 

and 30 non-diabetic) and SIRT1 rs3758391 polymorphism in 26.67% (24 out of 90). The prevalence of 

both gene polymorphism was significantly high in diabetic then in control group (p<<0.006 and p<0.043) 

(Figure-1). SIRT1 is an important regulator of energy metabolism, and appears to be required for a normal 

response to calorie restriction. Furthermore, recent reports demonstrate that SIRT1 is downregulated in 

several cells and tissues in insulin-resistant or glucose intolerance states.10-12  Therefore, excess energy 

intake, lead to decreased SIRT1 activity which may contribute to the development of obesity-related con-

ditions including insulin resistance and T2DM. Zhuanping et al also found that SIRT1 gene rs4746720 

plays a dominant role in the pathogenesis of T2DM.7 Han et al (2015) observed that genetic variation of 

the SIRT1 gene was related to insulin resistance and increase risk of T2DM in Chinese Han population.13 

In our study, we found that subjects in whom SIRT1 gene polymorphism was present were older than sub-

jects in which SIRT1 gene expression was negative. Kilic et al reported that, absence of significant 

Variable p O.R. 95%CI 

Age 0.3858 1.0313 0.9619-1.1058 

Gender 0.8939 0.8922 0.167-4.7682 

BMI 0.5067 1.058 0.8958-1.2496 

TC 0.3813 1.0135 0.9835-1.0445 

TG 0.0291* 1.0341 1.0034-1.0657 

HDL 0.3126 0.9722 0.9203-1.0269 

LDL 0.284 0.9787 0.941-1.018 

VLDL 0.0106* 1.0192 0.703-0.9546 

RBS 0.2729 0.9921 0.9834-1.0009 

HbA1c 0.2492 1.3327 1.0010-1.7744 

Calorie intake 0.0453* 1.0024 1.0001-1.0048 
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change in SIRT1 level between children and adults 

(from age 3 to 55) may suggest that SIRT1 levels are 

controlled during a long period of times in our lives 

and its expression dramatically increases in older 

ages.14 Therefore, increased protein level of SIRT1 

in older people may be a compensatory mechanism 

to compete the aging and oxidative stress-related 

decrease in NAD+ levels and polymorphism in 

SIRT1 gene may results in metabolic syndrome.15 

 

We found statistically significant association of both 

of the gene polymorphism with lipid profile and 

blood sugar levels. It has been well-documented that 

SIRT1 increases insulin sensitivity in major insulin 

sensitive tissues.16 Moreover, several studies have 

shown that Sirt1 overexpression protects against 

high fat diet (HFD)-induced glucose resistance,63,64 

whereas SIRT1 polymorphism or mutation is associ-

ated with impaired glucose tolerance in individuals 

with metabolic syndrome and T2DM. 17 

 

We found that subject who showed SIRT1 gene pol-

ymorphism had high BMI and more calorie intake as 

compared to subject in which SIRT1 gene expres-

sion was negative. Milne et al showed that calorie 

restriction extends lifespan and produces a metabolic 

profile desirable for treating diseases of ageing such 

as type 2 diabetes.18 SIRT1 regulates glucose/lipid 

metabolism through its deacetylase activity on many 

substrates. SIRT1 in pancreatic β-cells positively 

regulates insulin secretion and protects cells from 

oxidative stress and inflammation, and has positive 

roles in the metabolic pathway via the modulation in 

insulin signalling. SIRT1 also regulates adiponectin 

secretion, inflammation, glucose production, oxida-

tive stress, mitochondrial function, and circadian 

rhythms.11 Several SIRT1 activators, including 

resveratrol have been demonstrated to have benefi-

cial effects on glucose homeostasis and insulin sen-

sitivity in animal models of insulin resistance.19 

SIRT1 can regulate energy metabolism under the 

conditions of caloric restriction and fasting through 

deacetylation of histones, nuclear transcription fac-

tor and related enzymes. The interdiction of SIRT1 

activation can affect the development of age and 

obesity-related diseases, such as diabetes, coronary 

artery disease and neurodegenerative diseases.20 

 

In our study we also found a statistically significant 

correlation in polymorphism of SIRT1 rs10509291 

and SIRT1 rs3758391 gene with presence of micro-

albuminuria (p<0.035; 0.025). In our study we had 

60 cases of diabetic and out of them 36 were having 

microalbuminuria and among them 22 cases had pol-

ymorphism of SIRT1 rs10509291 and 16 had poly-

morphism of SIRT1 rs3758391. Maeda et al also 

showed that SIRT1-related SNPs and the level of 

urine protein were associated with ESRD.21 Similar-

ly, Yue et al also observed that patients having mu-

tation in SIRT1 locus had a higher risk of pro-

teinuria.22 ElKholy et al found that the mean levels 

of the serum SIRT1 protein was significantly in-

creasing in the diabetic nephropathy group as com-

pared to  the diabetics without diabetic nephropathy 

and the control group.23 Their observations indicate 

that SIRT1 gene is an inherited susceptibility gene 

for DKD and mutation in the SIRT1 locus result in 

expression of this gene which increase the risk of 

DKD. Sun et al reported that The SIRT1 loci 

rs182180876, rs4746720, and rs2234975 single nu-

cleotide polymorphisms are significantly associated 

with the risk of diabetic nephropathy. 24 

AJMCRR, 2023                                                                                                                                                              Volume 2 | Issue 6 | 10 of 14 



Letonja et al reported significant association be-

tween SIRT1 polymorphism with diabetic nephrop-

athy and diabetic retinopathy in patients with 

T2DM (p = 0.01).25 The strong association between 

diabetic retinopathy and diabetic nephropathy has 

been shown by many studies done on different pop-

ulations.26-28 It is found that SIRT1 has a protective 

role in the development of diabetic retinopathy.29 

 

CONCLUSION 

We observed significant association of single nucle-

otide polymorphism SIRT1 rs10509291 and SIRT1 

rs3758391 with type 2 diabetes mellitus and diabet-

ic nephropathy, SIRT1 rs10509291 with diabetic 

retinopathy and SIRT1 rs3758391 with diabetic 

neuropathy. Older age, higher body mass index, 

high cholesterol and high calorie intake were signif-

icantly corelated with single nucleotide polymor-

phism of SIRT1 rs10509291 and SIRT1 rs3758391. 

Further large scale, multinational, multicentric stud-

ies are required to document significance of SIRT1 

polymorphism so as to develop therapeutic target 

for prevention of diabetes and its complications. 
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