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ABSTRACT

CDKN2A/2B is a major gene in pancreatic -cell dysfunction and regeneration related with Type-2 diabetes, Obesity, Insulin resist-
ance and CVD. Current study analyses the consortium of CDKN2A/2B polymorphism in 369 Type 2 Diabetes cases and 100 controls 
in Indian population. The study was done by PCR-RFLP technique to study the CDKN2A/2B polymorphism in the study subjects. 
Study contemplated that CDKN2A/2B C/T genotype distribution between cases and controls were found to be signifi cant (0.0001). 
Higher CDKN2A/2B T allele frequency (0.31%) in cases as compare to control (0.13%). CDKN2A/2B CT and TT had 3.16 (1.84-5.42), 
5.84 (1.75-19.45) Odd ratios with 95% class intervals. HbA1C, Cholesterol, HDL and LDL were responsible for disease, and signifi -
cant results were observed in biochemical parameters. On comparing biochemical parameters with sedentary life style factors, it was 
observed that PPG and FPI, HDL exhibited positive relation with smoking at p(0.04), (0.02) and (0.07) respectively, alcoholism with 
HDL at p(0.05), Non vegetarian food with Triglycerides at p(0.005),and Exercise (not doing) with PPG, HbA1C, FPI, HDL, LDL and 
triglycerides at p ( 0.02, 0.0001, 0.04, 0.0001 and 0.0003) respectively. Remaining parameters manifest no signifi cance. The epilogue 
of the  study contemplates affi liation of CDKN2A/2B rs10811661 gene polymorphism with possibility of Type 2 Diabetes Mellites. 
HbA1C, Cholesterol, HDL and LDL increases the risk of occurrence of T2DM in subject population. Signifi cant association between 
biochemical parameters with sedentary life style factor increases the danger of Type 2 Diabetes Mellites in Indian population.
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INTRODUCTION

In the recent past the Prevalence of Diabetes mellitus 
has been increasing as major widespread chronic non 
communicable diseases worldwide, and with urbaniza-
tion altered lifestyle characterised with reduced physical 
activity and obesity, the pace of occurrence has esca-
lated. (“WHO | Diabetes programme,” n.d.). The Interna-
tional Diabetes Federation (IDF) has confi rmed that the 
pervasiveness of diabetes will growing from 451 million 
in 2017 to 693 million by 2045, (Cho et al., 2018). The 
pervasiveness of T2DM continue to increase worldwide 
with growing sedentary lifestyle of people and accounts 
for more than 80% of diagnosed cases currently (Murea 
et al., 2012). While incidents of T2DM varies with age, 
sex and population. It is estimated that worldwide age-
standardized adult diabetes is >9.2%, and confi rmed 
that >347 million adults have diabetes, (Danaei et al., 
2011). T2DM can be diagnosed by FPG, PPG, HbA1C and 
many clinicopathological parameters which are associ-
ated with disease. Sedentary life style induced Physi-
cal inactivity and obesity also contribute to prevalence 
of T2DM (Committee, 2009, Mehramiz et al., 2018). 
Decrease insulin supply attributable to insulin resistance 
causes T2D mostly induced because of genetic and envi-
ronmental factors in early phases, whereas Decline in 
-cell function that cause tissues to become resistant to 
insulin is gradual event in the later phase, (Schäfer et al., 
2011). Researchers have estimated that by 2030, ~552 
million individuals globally will have diabetes, with 
Asians becoming the most affected group, (Chan et al., 
2009; Whiting et al., 2011). Genetic linkage analyses and 
GWAS have confi rmed variants in genes that contrib-
ute toward the development of T2DM, (Bao et al., 2012, 
Mehramiz et al., 2018 and Cho et al., 2018).

CDKN2A/2B rs10811661 Cycline-dependent kinase 
inhibitor-2A/B has been reported as one of the prospect 
gene responsible for type 2 diabetes based on its chro-
mosomal position (9) and its vital task in beta cell func-
tion and revival. (Voight et al., 2010) CDKN2A/2B in 
T2D impairs immune system functioning which altered 
the cytokine creation and leukocyte turn on in tissues 
such as liver, adipose tissue, pancreas, and the vascular 
wall. Immune cells also regulate obesity induced glu-
cose intolerance and insulin resistance in T2D, (Hannou 
et al., 2015). An interrelation between SNPs adjacent 
to CDKN2A/B gene and impaired fi rst phase glucose-
induced insulin production have been confi rmed instead 
of defi ciency in glucose tolerance or insulin sensitiv-
ity, (Hart et al., 2010; Hribal et al., 2011) indicating the 
connection of CDKN2A/B in pancreatic -cell. Candi-
date gene approaches have also examined variants in 
this locus related with various types of cancer like breast 
cancer, acute lymphoblastic leukaemia, ovarian cancer, 

glioma, malignant melanoma, pancreatic cancer, glau-
coma and nasopharyngeal neoplasm, presenting that the 
chromosomal area harbours genes involved in a few dif-
ferent physiological processes, (Foulkes et al., 1997). A 
polymorphism on chromosome 9p (rs10811661), located 
125 kb upstream of the CDKN2B and CDKN2A genes has 
been related with type 2 diabetes in the genome-wide 
association (GWA) studies, (Scott et al., 2007; Voight 
et al., 2010; Zeggini et al., 2007 Mehramiz et al., 2018).

In the Danish inhabitants research study, compris-
ing 5,970 adult individuals, it was confi rmed that 
CDKN2A/2B C allele showed increased level of insulin 
generation in reciprocation to an oral glucose load com-
pared with individuals having the TT genotype. (Grarup 
et al., 2007) similar outcomes were also obtained in a 
research work of 5,327 non-diabetic Finnish inhab-
itants, (Scott et al., 2007). These genotypic relation 
results was replicated in several ethnic groups includ-
ing Danish, Norwegian, French, Korean, Japanese and 
Chinese participants. (Duesing et al., 2008; Grarup et 
al., 2007; Hertel et al., 2008; Lee et al., 2008; Wu et 
al., 2008) but not confi rmed in African-Americans and 
Pima Indians, (Lewis et al., 2008; Rong et al., 2009). 
Thus, to acquire supplementary outcome on the con-
sortium of the rs10811661 polymorphism with impaired 
glucose tolerance and pathophysiological quantitative 
traits, i.e. measures of beta cell function and insulin 
sensitivity, biochemical parameters we have conducted 
this particular study on well-characterised samples of 
Indian population.

MATERIAL AND METHODS

The present study on “patients-healthy persons” was 
completed at the Jamia Millia Islamia, New Delhi, in 
Medical Biotechnology Laboratory, New Delhi, where 
total of 469 individuals were taken. Out of 469 there 
were 369 newly diagnosed T2DM cases (patients) and 
100 non-T2DM controls (Healthy persons). A proper 
inclusion/exclusion criterion for T2DM cases and 
healthy controls population was followed. The samples 
were collected after the ethical clearance from various 
institutional ethical committees, like Jamia Millia Isla-
mia, New Delhi, Gurukula Kangri University, Haridwar 
and from all sample collection sites. Patient included in 
the present study were screened and sample collection 
was done after informed consent of the concerned indi-
viduals (diabetic/non-diabetic). Patient’s information 
was collected in standardized pretexted questionnaires 
and it was entered later on in database. Patients Per-
forma for recording clinical data of each patient and 
patient consent was maintained throughout the course 
of study. Written informed assent was obtained from 
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every individual involved in the research work. All the 
clinical factors such as fasting plasma glucose, post-
prandial plasma glucose, cholesterol, triglycerides, were 
taken care off as per approved criteria. Total 2 ml of 
Blood samples were taken in EDTA coated vacutainer 
of Type- 2 diabetic patients as well of healthy persons. 
The non-diabetic (healthy persons) were taken as control 
for the present study. (The samples were collected in the 
hospital by the expert medical professional according to 
guidelines provided by ICMR/GCP.)

DNA extraction was done using phenol chloroform 
method from collected blood samples. Genomic DNA was 
examined on 2% agarose gel to confi rm and observed 
under UV transilluminator. DNA quantity came out to be 
45-50 ng. A260/A280 ratio came around 1.8 and perfect 
DNA band with no smearing was resulted after agrose 
gel electrophoresis. Which state that the extracted DNA 
was of pure, without impurity and intact. Extracted 
DNA was then amplifi ed to determine the genotypes of 
 CDKN2A/2B by a- specifi c primers forward: 5’-CCGGC-
CCATTTTCTTTGTCA-3’ and reverse: 5’-CAAAGCGCTGG-
GATCATAGG-3’ using thermos cycler. PCR was imple-
mented in 20μl reaction volume having1 μl DNA, 1 μl 
primer each forward and reverse, 10 μl Taq polymerase 
and 7 μl nuclease free water (ddH2o). The PCR was con-
ducted with beginning denaturation at 94°C for 3 min-
utes, come next with 35 cycles of denaturation’s at 94°C 
for 30 seconds, annealing at 61°C for 30 seconds, initial 
extension at 72°C for 40 seconds and fi nal extension at 
72°C for 5 minutes. The PCR product of 232 bp was seen 
under UV trans illuminator. RFLP (Restriction Fragment 
Length Polymorphism)  CDKN2A/2B polymorphism was 
done by digesting 6 μl PCR product (amplifi ed genes) 
with restriction enzyme BspHI 2.5 units in 10 μl reaction 
mixture minimum 30 minutes or maximum overnight at 
37º C. The restriction enzyme recognizes the sequence. 
Digested DNA was examined by 3% Agarose Gel Elec-
trophoresis. DNA band showed 232bp C allele: uncut T 
allele: 164+68 bp. 

Statistical analysis: Genotype frequencies between cases 
and controls were calculated using Chi-square test. The 
values <5 were analysed by Fisher exact test. The Fisher 
Exact test is a test of signifi cance conducted for more 
accuracy of results in 2 by 2 tables, especially when 
the same size is small. Allele frequency was calculated 
by Hardy-Weinberg Equilibrium equation. The relation 
between CDKN2A/2B genotype and risk of T2DM were 
drawn by calculating the odd-ratios (OR) with 95% con-
fi dence intervals. In the parametric and nonparametric 
data, p value <0.05 was considered statistically signifi -
cant. Analysis of Variance -One-Way ANOVA was used 
to compare the clinicopathological parameters geno-
type of T2DM cases and control where p value <0.05 

was considered signifi cant. Comparison of biochemical 
parameters with sedentary life style parameters by one-
way Anova test, p value <0.05 considered signifi cant. 
Statistical analyses were carried out using SPSS soft-
ware, version 19.0 (IBM Corp., Chicago, Illinois, USA).

RESULTS AND DISCUSSION

Biochemical characteristic of research subjects analysed 
in the present study has been summarised in Table 1: 
Among these characteristics Hip, weight, BMI, FPG, PPG, 
HbA1C, BP (s, d), Cholesterol, LDL and triglycerides are 
signifi cantly associated with risk of T2DM as compare 
of means ± sd between cases and control (Student’-t test 
applied).

Table 1. Comparison of biochemical parameters among 
T2D cases and controls.

Variables Cases 
(Mean+SD)

Controls  
(Mean+SD)

P Value

Hip 35.44+3.22 34.87+1.88 0.09

Waist 32.0+3.77 31.65+2.50 0.37

Weight 78.26+14.82 70.74+7.79 <0.0001

BMI 28.45+5.24 24.83+2.33 <0.0001

FPG 137.3+33.63 90.22+7.10 <0.0001

PPG 211.6+70.05 135+13.02 <0.0001

HbA1C 7.14+1.10 5.74+0.53 <0.0001

FPI 10.18+8.36 8.65+0.71 0.07

BP (systolic) 144.4+18.46 106.1+10.39 <0.0001

BP (diastolic) 104.5+44.41 75.85+10.91 <0.0001

Cholesterol 245.5+15.15 152.6+18.82 <0.0001

HDL 46.68+11.35 46.21+8.69 0.69

LDL 192.3+29.12 106.4+19.92 <0.0001

Triglycerides 357.9+99.10 141.0+5.52 <0.0001

*note: data presented as means ± sd; p-value<0.05 considered 
signifi cant.

The difference seen in the genotype among patients 
and healthy person was found signifi cant (p<0.0001) 
(Table 2). It was seen that high percentage of heterozy-
gous CT 148 (40.10%) and mutant TT 41 (11.11%) genotype 
was found in patients compared to control heterozygous 
CT 20 (20%) and TT 03 (3%) while lower CC 180 (48.78%) gen-
otype in patients compared to control homozygous CC 
77 (77%) genotype. The higher allele frequency of T allele 
(0.31) was observed in T2DM patients compared to con-
trol (0.13).
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Odd ratio with 95% confi dence intervals was drawn 
for each group to estimate the degree of association 
between CDKN2A/2B genotype and risk of T2DM in 
Indian patients presented in Table 3. Compared to the 
CC genotype, the OR 3.16 (1.84-5.42) for heterozygous 
and OR 5.84 (1.75-19.45) for mutant homozygous were 
estimated suggesting a possible dominant effect of 
CDKN2A/2B polymorphism on T2DM risk.

have also been illustrated. The CDKN2A/2B rs10811661 
“TT” genotype exerts signifi cant effect on  HbA1C, Cho-
lesterol, HDL-C and LDL-C level in both patients and 
controls (P values = 0.02, 0.04, 0.02 and 0.03 respec-
tively). Individuals harbouring this genotype seem to 
have a signifi cantly higher HbA1C, Cholesterol, HDL-C 
and LDL-C as compared to carriers of the CC genotype. 
No signifi cant effect of the CDKN2A/2B rs10811661 
genotypes on the FPG, FPI, PPG and Triglycerides was 
observed.

A Comparison of biochemical parameters with sed-
entary life style factors was conducted to assess the 
dominance of these factors in biochemical variables, by 
one-way Anova Test where, p value of <0.05 was con-
sidered signifi cant. In this regard all the Lifestyle factors 
like smoking, consumption of Alcohol, physical active-
ness was assessed individually with all the biochemical 
parameters to identify the dominant association of these 
factors along with Biochemical parameters. On compar-
ing the habit of smoking with biochemical variables it 
was observed that PPG and FPI, HDL showed signifi cant 
association with smoking were p value of 0.04, 0.02 and 
0.07 respectively was recorded as mentioned in (table 5). 
It was observed that the patients who smoke have higher 
PPG, FPI and HDL as compared to them who don’t smoke. 
According to the observation made these 3 parameters 

Table 2. Genotypic distribution and allele frequencies of CDKN2A/2B gene 
among T2DM patients and Healthy controls.

CDKN2A/2B CC (%) TT n(%) CT n(%) p value Allele frequency

C allele T allele
Patients (369)  180 41 148 <0.0001 0.69 0.31

Controls (100) 77  03 20 0.87 0.13

*note: data presented as n (%); p-value<0.05 considered signifi cant. genotype frequency by chi-
square test & allelic frequency calculated by hardy weinberg equation.

Table 3. Risk of T2DM associated with CDKN2A/2B 
genotype.

CDKN2A/2B 
Genotype

T2D 
patients

Healthy 
controls

OR (95% CI)

CC 180 77 (ref)

TT 41 03 5.84 (1.75-19.45)

CT 148 20 3.16 (1.84-5.42)

*note: data presented as n (%) association estimates by computing odd 
ratio (or) with 95% confi dence intervals.

The risk associated with various biochemical parame-
ters like Waist- Hip ratio, weight, BMI, FPG, PPG, HbA1C, 
BP (s, d), Cholesterol, LDL and triglycerides have been 
calculated and presented in (Table 4). Analysis results of 
the relation  linking CDKN2A/2B rs10811661 C/T poly-
morphism genotypes and the biochemical parameters 

Table 4. The relation between CDKN2A/2B genotypes and the investigated 
clinical parameters.

Variables
CDKN2A/2B genotypes

P Value
CC (Mean+SD) TT (Mean+SD) CT (Mean+SD)

FPG 137.6+37.37 145.3+27.23 134.7+30.07 0.19

PPG 210.7+52.84 219.0+42.65 210.5+91.50 0.77

HbA1C 7.16+1.11 7.55+1.24 7.01+1.04 0.02

FPI 9.63+1.38 9.15+1.30 10.33+10.0 0.56

Cholesterol 247.5+14.21 243.9+15.36 243.5+15.97 0.04

HDL 47.82+12.51 48.80+8.91 44.72+10.18 0.02

LDL 192.1+29.75  182.1+35.01 195.3+25.96 0.03

Triglycerides 358.6+97.18 331.9+82.41 364.3+104.9 0.17

*note- note: data presented as means ± sd; p-value<0.05 considered signifi cant. analysis of 
variance (anova) - one-way anova from summary data. abbreviations- fpg- fasting plasma 
glucose, ppg- post prandial plasma glucose, hba1c- haemoglobin a1c test, hdl- high density 
lipoprotein, ldl- low density lipoprotein.
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increases with nicotine consumption which comes with 
smoking. However, rest of the biochemical parameters 
showed no signifi cant association with smoking as all of 
them were above the signifi cant p value of 0.05.

On comparing (Alcoholism) as one of the factors of 
lifestyle with all the 8 Biochemical parameters taken 
amongst cases and control samples, only 1 parameter 
showed signifi cant association which was HDL Choles-
terol (see table 6). The consumption of Alcohol refl ected 
signifi cant association with HDL cholesterol, were p 
value of 0.05 was found. The patients with increase 
alcohol consumption have increased HDL-C level. Rest 
of the biochemical parameters showed no signifi cant 
association with sedentary life style factors the p value 
was more than 0.05.

Similarly, on comparing Non-Vegetarian food (as a 
factor of Sedentary lifestyle) habits among T2Dcases and 
controls with Biochemical parameters it was observed 
that Triglycerides with signifi cant p value of 0.05 can be 
associated with consumption of Non- Vegetarian food 
(as shown in table -7). It means that patients who con-

sume Non-vegetarian food as major part of their Diet 
have increased Triglycerides level. Rest of the biochemi-
cal parameters showed no signifi cant association with 
sedentary life style factors.

Similarly, when Exercise factor of the Sedentary life-
style was taken among T2Dcases/ controls and were com-
pared with given 8 Biochemical parameters, 5 amongst 
them highlighted positive signifi cant relation because 
the p value of all these 5 variables were observed to be 
< then 0.05) as presented in table -8). It was observed 
that exercise is associated with PPG, HbA1C, FPI, HDL, 
LDL and triglycerides, with signifi cant p value of 0.02, 
0.0001, 0.04, 0.0001 and 0.0003 respectively. The 
patients with less physical activity or less exercise habit 
have increased PPG, HbA1C, FPI, HDL, LDL and triglyc-
erides level. Rest of the biochemical parameters showed 
no signifi cant association with sedentary life style factor 
parameters since the p vale of remaining variables were 
recorded more than p value of 0.05.

GWAS have provided information’s on a broad scale, 
to see the relation of many gene variants with complex 

Table 5. Comparison of biochemical parameters with sedentary life style factor 
(Smoking) among T2Dcases and controls.

Variables Smoking P value

Current (Mean+SD) Former (Mean+SD) Never (Mean+SD)
FPG 139.4+37.95 135.1+48.5 135.9+27.95 0.60

PPG 221.8+95.85 218.3+65.08 203.0+39.57 0.04

HbA1C 7.22+1.16 6.87+1.12 7.11+1.05 0.35

FPI 10.58+9.86 9.18+1.17 9.96+7.49 0.02

Cholesterol 246.7+14.92 244.4+21.81 244.7+14.55 0.45

HDL 47.66+10.95 41.70+12.72 46.43+11.43 0.07

LDL 191.7+29.97 194.2+35.55 192.5+27.88 0.92

Triglycerides 351.8+93.41 359.7+111 362.5+102.3 0.66

* note: data presented as means±sd; p-value<0.05 considered signifi cant. analysis of variance (anova) - one-way 
anova from summary data.

Table 6. Comparison of biochemical parameters with sedentary life style factor 
(Alcoholism) among T2D cases and controls.

Variables Alcoholism P value

Current (Mean+SD) Former (Mean+SD) Never (Mean+SD)
FPG 135.6+29.22 142.8+20.73 138.2+37.69 0.61

PPG 215+87.59 214.+27.47 208.5+55.07 0.67

HbA1C 7.16+1.11 7.62+1.26 7.09+1.07 0.61

FPI 10.98+12.67 9.75+1.50 9.56+1.33 0.74

Cholesterol 246.0+14.0 245.2+15.80 245.1+16.04 0.85

HDL 46.87+10.74 51.76+10.48 46.08+11.84 0.05

LDL 193.6+27.19 179.5+35.38 192.3+29.94 0.16

Triglycerides 364.5+89.81 347.1+104.2 353.6+99.10 0.52

* note: data presented as means±sd; p-value<0.05 considered signifi cant. analysis of variance (anova) - one-way 
anova from summary data.
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Table 7. Comparison of biochemical parameters with sedentary life style factor 
(Non-Vegetarian food habit) among T2Dcases and controls.

Variables Non-Vegetarian food habit P value

High (Mean+SD) No (Mean+SD) Normal (Mean+SD)
FPG 137.1+35.04 132.3+20.07 140.2+38.28 0.18

PPG 218.7+111.0 208.0+26.04 209.3+53.51 0.47

HbA1C 7.09+1.19 7.19+1.09 7.15+1.06 0.79

FPI 9.52+1.39 9.61+1.35 9.60+1.44 0.86

Cholesterol 244.5+15.74 245.9+15.10 245.9+14.89 0.73

HDL 46.05+10.13 47.26+12.76 46.74+11.26 0.75

LDL 193.0+28.29 190.5+31.55 192.8+28.34 0.79

Triglycerides 334.9+90.79 381.5+105.1 358.6+97.82 0.005

*note: data presented as means±sd; p-value<0.05 considered signifi cant. analysis of variance (anova) - 
one-way anova from summary data.

Table 8. Comparison of biochemical parameters with 
sedentary life style factor (Exercise) among T2Dcases 
and controls.

Variables Exercise P value

Yes (Mean+SD) No (Mean+SD)
FPG 139.3+37.50 135.4+29.46 0.27

PPG 220.1+91.67 203.5+38.34 0.02

HbA1C 6.87+0.93 7.43+1.20 <0.0001

FPI 10.60+9.06 9.23+1.24 0.04

Cholesterol 244.3+16.01 246.7+14.24 0.13

HDL 48.17+11.36 45.27+11.19 0.01

LDL 184.5+34.48 199.7+20.36 <0.0001

Triglycerides 339.2+96.97 375.8+98.04 0.0003

*note: data presented as means±sd; p-value<0.05 considered signifi cant. 
analysis of variance (anova) -one-way anova from summary data.

diseases like T2D and CVD.(Hannou et al., 2015) In the 
current research work signifi cant difference in distribu-
tion of CDKN2A/2B genotype among T2DM cases and 
controls was observed. An independent association of 
mutant TT and heterozygous genotype CT were found 
to be related with increased risk of T2DM. It was found 
that TT and CT genotype in patients showed 05 to 2-fold 
increase as compare to healthy control. The CDKN2A/2B 
rs10811661 “TT” genotype exerts signifi cant effect on 
HbA1C, Cholesterol, HDL-C and LDL-C level in both 
patients and controls (P values = 0.02, 0.04, 0.02 and 0.03 
respectively). HbA1c is now approved in developed coun-
tries as a diagnostic as well as monitoring test for (type 
2) diabetes although the debate regarding its applicability 
for diagnosis still prevails (d’Emden et al., 2012; “Diagno-
sis and Classifi cation of Diabetes Mellitus,” 2010; “WHO | 
Diabetes programme,” n.d.; Long et al., 2017). 

HbA1c has been used as a specifi c indication of gly-
caemic control in all type of diabetes. In T2DM patients, 

HbA1c emergence is a direct function of the average 
blood glucose concentration. Utilization of HbA1c as a 
diagnostic test has edge, international standardization 
(Committee, 2009). It provides an index of glycaemia 
over the entire 120-day lifespan of the red blood cell, 
(Tahara and Shima, 1995). In our study CDKN2A/2B 
genotype showed signifi cant association with increas-
ing level of HbA1C. In CDKN2A/2B genotype CT and TT 
showed 7.01+1.04 and 7.01+1.04 with p value of 0.02 
showing their association with T2DM because the sig-
nifi cant p value is less than 0.05

Cholesterol is one of the major biochemical param-
eters for risk of T2DM and cardiovascular diseases. Indi-
vidual with diabetes commonly have same level of total 
cholesterol levels and the ‘good’ (HDL) cholesterol as the 
general population. However, on an average the level of 
‘bad (LDL) cholesterol and triglycerides is more in indi-
vidual with diabetes as compare to individual without 
diabetes.This is primarily because diabetes can upset the 
equilibrium between ‘good’ (HDL) and ‘bad’ (LDL) cho-
lesterol levels in several ways(“Cholesterol,” n.d.). In case 
of CDKN2A/2B genotype the cholesterol showed signifi -
cant association with p value of 0.004 which was less 
than the signifi cant p value of 0.05. Although plasma 
LDL cholesterol level is usually normal in type 2 dia-
betic patients, metabolism of LDL is signifi cantly modi-
fi ed.(Vergès, 2005). In case of T2DM attribute important 
modifi cation of both LDL and HDL which are likely to 
play an major role in the occurrence of atherosclerosis 
(Vergès, 2009). Type 2 diabetes is related with reduction 
of the HDL. (Visser et al., 2017). In our study the LDL and 
HDL show signifi cant association with CDKN2A/2B CT 
and TT genotype. Genotype CT have LDL 195.3+25.96, 
and TT have LDL value of 182.1+35.01 and signifi cant 
p value of 0.03. In HDL CDKN2A/2B CT, TT genotypes 
have 44.72+10.18, 48.80+8.91 and p value is 0.02 which 
show signifi cant association.



Amit Kumar Verma et al.

264 CDKN2A/2B RS10811661 GENE POLYMORPHISM AND SEDENTARY LIFE STYLE FACTORS BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS

Other biochemical parameters also showed signifi cant 
association with type 2 diabetes a comparative analysis 
between T2DM cases and control in the study showed 
that weight, BMI, FPG, PPG and blood pressure p value 
(0.0001). In our study we compare biochemical param-
eters with sedentary life style factors such as Smoking, 
Alcoholism, Non vegetarian food habits and physical 
Exercise, it was observed that PPG and FPI, HDL showed 
signifi cant association with smoking with p values of 
0.04, 0.02 and 0.07 respectively, Similarly alcoholism is 
associated with HDL cholesterol with signifi cant p value 
of 0.05 found, Non-Vegetarian food habit is associated 
with Triglycerides, showing signifi cant p value of 0.005 
and exercise is associated with PPG, HbA1C, FPI, HDL, 
LDL and triglycerides with signifi cant p values of 0.02, 
0.0001, 0.04, 0.0001 and 0.0003 respectively. The patients 
with less physical activity habit have increased PPG, 
HbA1C, FPI, HDL, LDL and triglycerides level. Rest of the 
biochemical parameters showed no signifi cant associa-
tion with sedentary life style factor parameters because 
all the remaining parameters had p value more than the 
signifi cant value of 0.05. Researchers confi rmed that 
the CDKN2A-rs10811661 polymorphism was found to be 
major constituent related with prediabetes in the model 
adjusted for age, sex, obesity, blood pressure, dyslipidae-
mia, socio-economic status, and lifestyle factors, (Binh et 
al., 2015). Obesity, which is one of main factor responsible 
for insulin resistance and dysfunction of beta cell resulted 
in development of prediabetes, (Kahn and Flier, 2000).

Studies suggested that CDKN2A/2B genotype is also 
related with CVD and these risks related with unhealthy 
dietary pattern. High BMI showed that obese with a TT 
genotype had a higher level of TG, TG/HDL ratio, com-
pared to individuals with a normal BMI. Moreover, the 
presence of a TT genotype was associated with increased 
risk of  hypercholesterolemia, insulin resistance and 
CVD. These effects were more pronounced in the sub-
group with low physical activity and a high  dietary 
energy intake, (Mehramiz et al., 2018) .The study came to 
an end that CDKN2A/2B rs10811661 gene polymorphism 
was found to be related with risk of T2DM and risk was 
connected with heterozygosity and mutant homozygo-
sity. HbA1C, Cholesterol, HDL-C and LDL-C are possible 
risk factor for developing T2DM and signifi cantly altered 
biochemical parameter in T2DM patients. Comparison of 
biochemical parameters with sedentary life style fac-
tors such as Smoking, Alcoholism, non-vegetarian food 
habits and physical Exercise, was conducted and it was 
observed that some biochemical parameters showed 
signifi cant association. These compelling results of the 
study require further validation on larger population. 
Carrying out a similar study on T2DM female patients 
to reveal combined gender/polymorphism effect. The 
Study signifying the association between sedentary life 

style and T2M also urges patients to maintain/control 
BMI, HbA1c, LDL-C, triglyceride levels, body weight and 
change in life style, food habits, reduce the consump-
tion of alcohol and cigarette smoking meanwhile main-
taining a proper healthy life style with routine exercise 
regime and healthy eating habits. in order to avoid the 
complications associated with T2DM.
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