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IntroductIon

Type 2 diabetes has a strong genetic component. There is 
evidence that the Pro12Ala polymorphism is linked to obesity 
and T2D.[1] The PPARγ is now recognized to play a main 

role in the formation of  fat cells and insulin resistance. The 
PPARγ2 is a candidate gene for obesity and T2D. Obesity 
may be associated with elevated PPARγ2 expression.[2] The 
12 Ala allele may protect from type 2 diabetes mellitus.[3] 
There was no association found with markers of  adiposity 
and insulin resistance.[4] The contradictory findings observed 
in various studies highlighted the importance to study the 
impact of  Pro12Ala polymorphism of  the PPARγ2 gene 
on diabetes and obesity.[3‑6]

materIals and methods

This is a matched case‑control study carried out among 
patients with diabetes and healthy subjects at the Primary 
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A B S T R A C T

Background: The peroxisome proliferator-activated receptors (PPARs) are members of the nuclear hormone receptor subfamily 
of transcription factors. It has been reported that they play important roles in obesity and the development of type 2 diabetes 
mellitus (T2DM). Materials and Methods: This case‑control study was carried out among 764 Qatari patients with diabetes and 
764 healthy subjects above 20 years of age at Primary Healthcare Clinics (PHCs) from January 2011 to December 2012. Face‑to‑face 
interviews were based on a questionnaire that included variables such as age, sex, sociodemographic status, body mass index (BMI) 
and other clinical parameters. The Pro12Ala in the PPARγ2 gene was detected on the LightCycler using two specific probes. Univariate 
and multivariate statistical analysis were performed. Results: The study revealed that in the diabetes group, Pro/(10.2% vs 9.4%; 
P = 0.606) and Ala/Ala (1.4% vs 0.9%; P = 0.343) were higher than in controls, whereas Pro/Pro (88.4% vs 89.7%;P = 0.413) was 
lower in diabetes patients, but no significant difference was observed among the genotype groups. In obese patients with diabetes, Pro/
Pro (89% vs 89.9%;P = 0.792) and Pro/Ala (8.9% vs 10.1%;P = 0.671) were lower than in obese healthy subjects. No homozygous 
Ala/Ala was found in obese healthy subjects, whereas 6 Ala/Ala homozygotes were in obese diabetes group. But in diabetes 
group, obese patients had higher homozygous of Pro/Pro (89.3% vs 87.8%;P = 0.523) and Ala/Ala (1.8% vs 1.2%;P = 0.771) 
compared to non-obese patients. Conclusion: The current study did not reveal an association between the Pro12Ala polymorphism 
of the PPAR γ2 gene and type 2 diabetes (T2D) in Qatari’s population.
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Healthcare Clinics (PHCs). The survey was conducted 
among primary health care visitors during the period from 
January 2011 to December 2012. All subjects were native 
Qataris identified by themselves as being native Qataris 
by at least two pedigrees (parents and grand parents). The 
study was approved by the Research Ethics Committee of  
the Hamad General Hospital, Hamad Medical Corporation. 
All the persons who agreed to participate in this study gave 
their informed consent prior to their inclusion in the study.

Sample size was calculated with 80% power, 18% exposure 
among controls, Odds ratio 1.50, at the 1% level of  
significance and 99% confidence interval which were found 
to be 856 subjects in each group. We have approached 
856 patients with diabetes and 764 gave their verbal 
consent to participate in this study with a response rate 
of  89.3%. Similarly, 938 healthy subjects were approached 
and 764 controls agreed to take part in this study (81.4%).

The data was collected through a validated questionnaire 
with the help of  pre‑trained nurses. This was an originally 
developed questionnaire in English and translated to Arabic 
language in order to understand the questions mentiond in 
the questionnaire. A standard forward‑backward procedure 
was applied to translate the English version to Arabic and 
vice versa. The translated Arabic version of  the questionnaire 
was checked by a bilingual consultant. Internal consistency 
defined by Cronbach’s alpha coefficient was used to assess 
the internal consistency of  the translated instrument. 
The internal consistency of  the designed questionnaire 
Cronbach’s alpha coefficient was evaluated and alpha equal 
to or greater than 0.85 was considered satisfactory.

The designed survey instrument included information 
on socio‑demographic charecteristics, anthropometry 
measures, and laboratory investigation. Qualifed nurses 
were instructed to interview and assist the patients to 
complete the questionnaire. The study included male and 
female Qatari nationals above 20 years of  age. The study 
excluded patients aged below 20 years, patients with any 
serious physical illness and who refused to give consent 
to take part in the study. The reason for exclusion of  
individuals <20 yrs is that the study focused on adults 
because of  its objective to find the association on diabetes 
mellitus and obesity in consanguineous population. The 
survey instrument was tested on 100 patients who visited 
the health centers and thus validated the questionnaire. The 
survey was based on standardized interviews performed 
by trained health professionals and nurses.

Selection of diabetic subjects
We studied Qatari diabetic subjects diagnosed for T2D in 
accordance with the established diagnostic criteria. A total 

number of  764 diabetic Qatari patients aged above 20 years 
were studied by a simple random process from the Primary 
Health Care Centers. These patients were classified as 
diabetes if  their venous blood glucose values were higher 
than or equal to 7 mmol/l or if  they were taking medication 
for diabetes at the time of  the study.

Selection of control subjects
Control subjects were self‑reported, aged above 20 years 
of  age with random glucose value of  <6.1 mmol/L, and 
if  had never taken any diabetic medication. Since T2D is 
a late onset disorder, the control subjects selected were 
above the age of  35. This group consisted of  a random 
sample of  764 healthy Qatari subjects who visited the PHC 
Centers for any reason other than acute or chronic disease.

Height and weight were measured using standardized 
methods and all the participants wore light clothes and 
no shoes for this part of  the examination. Body mass 
index (BMI) was calculated as weight (kilograms)/
height (meters).[1] Subjects were classified into three 
categories: acceptable weight, BMI <25; overweight, BMI 
25‑30; and obese, BMI >30.[2]

Blood pressure measurement was carried out by 
trained practical nurses according to World Health 
Organization (WHO) standardized criteria.[7] The mean 
value obtained from three readings was used in the analysis. 
Hypertension was defined according to WHO criteria as 
SBP >140 mmHg and/or DBP >90 mmHg and/or the use 
of  antihypertensive medication. Mean blood pressure was 
defined as 1/3 systolic pressure +2/3 diastolic pressure. 
The pulse pressure was calculated as the difference between 
systolic and diastolic pressures.

Procedures
Blood samples were collected by venipuncture in vacutainer 
EDTA tubes and used for manual DNA purification using 
the QiaAmp mini DNA kits. Random glucose values were 
determined by using the One Touch Sure Step Kit.

The single nucleotide polymorphism (SNP) detection 
protocol was based on a modified procedure of  Ghoussaini 
et al., and consisted of  an amplification step by polymerase 
chain reaction (PCR) followed by mutation analysis of  
the PCR product by real time PCR.[4] The PCR primer set 
consisted of: PGE × 1F 5′‑AAT AGG ACA GTG CCA 
GCC‑3′ and PGE × 1R 5′‑TAC ATA AAT GCC CCC 
ACG‑3′. The reaction was performed in a final volume of  
25 µl and contained: 1 × GeneAmp® PCR Gold buffer; 
2.5 mM MgCl2, 1% DMSO, 0.25 mM each dNTP, two 
primers (PGE × 1F: 4.3 nM and PGE × 1R 3.58 nM), 
0.75U AmpliTaq Gold® DNA Polymerase, and 100‑500 ng 
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template DNA. The PCR cycles consisted of  an initial 
denaturation at 95°C for 12 minute followed by 35 cycles, 
which consisted of  denaturation at 95°C for 30 seconds, 
annealing at 58°C for 30 seconds, elongation at 72°C for 
30 seconds.

The Pro12Ala in the PPAR γ2 gene was detected on the 
LightCycler using two specific probes: (Sensor [G] 5′‑CTC 
CTA TTG ACG CAG AAA GCG‑FL and PPAR Anchor 5′ 
LC Red 640‑ TCC TTC ACT GAT ACA CTG TCT GCA 
AAC ATA TC‑PH). The melting temperature profiles were 
interpreted as follows; wild type (CC): 54°C, mutant (GG): 
60°C and heterozygous (CG): 54°C and 60°C.

Statistical analysis
Student‑t test was used to ascertain the significance of  
differences between two means of  a continuous variable 
and confirmed by non‑parametric Mann‑Whitney test. 
Chi‑square analysis was performed to test for differences in 
proportions of  categorical variables between two or more 
groups. In 2 × 2 tables, the Fisher’s exact test (two‑tailed) 
replaced the Chi‑square test if  the assumptions underlying 
Chi‑square violated, namely in case of  small sample size 
and where the expected frequency is less than 5 in any 
of  the cells. Odds ratio (OR) and their 95% confidence 
intervals (CI) was calculated by using Mantel‑Haenszel test. 
One Way Analysis of  variance (ANOVA) was employed for 
comparison of  several group means and to determine the 
presence of  significant differences between group means. 
The level P ≤ 0.05 was considered as the cut‑off  value for 
significance.

results

The socio‑demographic data of  the studied diabetic and 
healthy subjects showed a higher proportion of  patients 
with diabetes in the age group 50‑59 years (33%), followed 
by 40‑49 years (32.6%). Most of  the patients with diabetes 
were married (84.6%), had secondary education (26.6%), 
not working (33.4%) and low economic status (QRs. 
10,000‑15,000) (38.4%). There was a significant association 
between diabetic and non‑diabetic subjects in terms of  
age group (P < 0.001), marital status (P < 0.001) and 
occupation (P = 0.007). Consanguinity was significantly 
more prevalent in patients with diabetes (39.9%), than in 
non‑diabetic subjects (24.9%) (P < 0.001) [Table 1].

The PPARγ2 genotype distribution in patients with diabetes 
vs. non‑diabetes and obese patients with diabetes vs. 
non‑diabetes were examined. Genotype distribution in 
patients with diabetes was 88.4% homozygous for the Pro/
Pro, 10.2% hetrerozygous for the Pro/Ala and 1.4% Ala/
Ala/homozygous. In the non‑diabetic group, Pro/Pro 

was slightly higher (89.7%), but Pro/Ala (9.4%) and Ala/
Ala (0.9%) were lower than in the diabetic group. There 
was no significant difference observed in the proportions 
of  the different genotypes between the diabeteic patients 
and the control group [Table 2].

Frequency of  the Pro/Pro (89.0% vs. 89.9%; P = 0.792) and 
Pro/Ala (8.9% vs. 10.1%; P = 0.671) carriers tends to be 
slightly lower in the obese patients with diabetes compared 
to controls. The frequency of  Ala/Ala was zero in healthy 
subjects, while 6 homozygous carriers of  Ala/Ala in 
diabetic paitents. No significant difference was found in 
the genotype distribution between the obese diabetic and 
non‑diabetic subjects. In diabetes group, obese patients 
had higher Pro/Pro (89.3% vs. 87.8%; P = 0.523) and Ala/
Ala (1.8% vs. 1.2%; P = 0.774) homozygous compared 
to non‑obese patients, where Pro/Ala heterozygous was 
higher in non‑obese patients with diabetes (11% vs. 8.9%; 
P = 0.361) compared to their counterparts.

Table 1: Socio‑demographic characteristics of the 
studied patients with diabetes and healthy subjects
Variables n=764 (%) P

Diabetic 
cases

Healthy 
subjects

Age
Mean±SD 50.5±11.2 50.4±13.34 0.852

Age group (years)
<30 39 (5.1) 61 (8.0) 0.100
30‑39 63 (8.2) 65 (8.5)
40‑49 249 (32.6) 218 (28.5)
50‑59 252 (33.0) 242 (31.7)
60+ 161 (21.1) 178 (23.3)

Gender
Male 369 (48.3) 349 (45.7) 0.305
Female 395 (51.7) 415 (54.3)

Marital status
Single 95 (12.4) 164 (21.5) <0.001
Married 646 (84.6) 572 (74.9)
Divorced/widows 23 (3.0) 28 (3.7)

Level of education 
Illiterate 157 (20.5) 123 (16.1) 0.090
Elementary 119 (15.6) 107 (14.0)
Intermediate 150 (19.6) 148 (19.4)
Secondary 204 (26.7) 229 (30.0)
University 134 (17.5) 157 (20.5)

Occupation
House wife/retired 255 (33.4) 222 (29.1) 0.007
Professional 172 (22.5) 218 (28.5)
Clerk 197 (25.8) 210 (27.5)
Businessman 82 (10.7) 54 (7.1)
Army/police 58 (7.6) 60 (7.9)

Monthly household income ($)
<$3,000 280 (36.6) 312 (40.8) 0.177
$3,000‑$6,000 293 (38.4) 262 (34.3)
>$6,000 191 (25.0) 190 (24.9)

Consanguinity
Yes 305 (39.9) 190 (24.9) <0.001
No 459 (60.1) 574 (75.1)

SD: Standard deviation
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The baseline characteristics of  the patients with diabetes 
and non‑diabetes by PPARγ2 genotype revealed that the 
fasting insulin levels in the Pro/Ala carriers (10.07 ± 1.9) 
was higher within the group of  diabetes (P = 0.447), 
while fasting insulin in the Ala/Ala carriers (6.54 ± 2.2) 
was higher in the non‑diabetic subjects (P = 0.428). In a 
group of  diabetes, no significant difference was observed 
among the genotype groups for the individual study 
parameters, except for serum cholesterol (5.67 ± 1.3; 
P = 0.037). Interms of  blood pressure, higher reading was 
found in Pro/Ala carriers; SBP (133.14 ± 19.4; P = 0.543) 
and DBP (82.71 ± 9.3; P = 0.922) compared to other 
genotype groups Pro/Pro and Ala/Ala. In non‑diabetes 
group, there was no significant difference in any of  
the parameters studied among the genotype groups; 
BMI (26.12 ± 4.4; P = 0.885), Cholesterol (4.75 ± 1; 
P = 0.879), LDL (2.84 ± 0.9; P = 0.789), and 
Triglyceride (1.76 ± 0.9;P = 0.411) were higher in Pro/
Ala carriers [Table 3].

The baseline charecteristics of  the obese patients 
with diabetes and non‑diabetic subjects by PPARγ2 
genotype showed that. Pro Ala had a higher fasting 
glucose (10.56 ± 2.3; P = 0.104), cholesterol (5.35 ± 1.1; 
P = 0.331), triglyceride (1.8 ± 0.9; P = 0.121) and 
SBP (133.48 ± 15.2;P = 0.288) than those with common 
allele (PP) and Ala/Ala carriers in obese patients with 
diabetes, but no significant difference was observed. BMI 
was similar in three genotypes. In the obese non‑diabetic 
group, there were no Ala/Ala carriers. Subjects with 
Pro/Pro had a higher fasting glucose level compared 

to the Pro/Ala type (5.64 ± 1 vs. 5.16 ± 1; P = 0.084) 
and also a higher HDL (1.28 ± 0.3 vs. 1.21 ± 0.4; 
P = 0.444). Pro/Ala carriers in the obese non‑diabetic 
subjects had higher total cholesterol (4.77 ± 1.2 vs. 
4.68 ± 1.2; P = 0.758) and triglyceride (1.8 ± 1.1 vs 
.1.59 ± 0.7; P = 0.350). No significant difference was 
detected between genotypes in both obese diabetic and 
non‑diabetes groups [Table 4].

dIscussIon

The present study determined the frequency of  the 
proline to alanine susbstitution in the human PPAR γ2 
gene in Qatari population and investigated its role on 
diabetes mellitus and obesity in a highly consanguineous 
population. The allelic frequency of  Pro12Ala, a 
polymorphic variant of  the PPAR γ2 gene in diabetic 
subjects or nondiabetic subjects vary among different 
ethnic communities. In the studied Qatari population, 
the frequency of  Pro12Ala allele was greater (10.2%) in 
diabetic population than in non‑diabetic group (9.4%), 
but no significant difference was observed between the 
groups. The similar study finding that higher frequency 
of  Pro12Ala in diabetic population, was found in other 
studies of  Caucasians population in different countries 
which showed that the frequency of  Pro12Ala allele was 
greater than 10%.[4,5] This shows that the polymorphism 
Pro12Ala plays some role in T2DM in the Qatari 
population. It was reported that the Pro12Ala allele 
is associated with protection against diabetes in both 
Caucasians and Asians.[1,8] However, no significant 

Table 2: The PPARγ2 genotype distribution in diabetic vs. non‑diabetic subjects and obese diabetic vs. non‑diabetic 
subjects
Parameters PPAR genotypes n (%) Allelic frequencies P value of Allelic 

frequenciesPro/Pro Pro/Ala Ala/Ala Pro Ala
All patients (N=528)*

Patients with diabetes (n=764) 675 (88.4) 78 (10.2) 11 (1.41) 1428 (93) 100 (7) OR=1.17
CI =(0.86‑1.60) 

P=0.289
Non‑diabetic patients (n=764) 685 (89.7) 72 (9.4) 7 (0.9) 1442 (94) 86 (6)

P value 0.413 0.606 0.343 0.271 0.271
Obese patients* 
(BMI ≥30 kg/m2) (n=420)

Diabetic (n=282) 251 (89.0) 25 (8.9) 6 (2.1) 527 (93) 37 (7) OR=1.31
CI=(0.67‑2.60) 

P=0.396
Non‑diabetic (n=138) 124 (89.9) 14 (10.1) 0 (0) 262 (95) 14 (6)

P value 0.792 0.671 0.302 0.302
Diabetic cases (n=764)*

Obese (n=281) 
(BMI ≥30 kg/m2)

251 (89.3) 25 (8.9) 5 (1.8) 527 (94) 35 (6) OR=0.92
CI=(0.59‑1.44) 

P=0.702
Non‑Obese (n=483) 
(BMI <30 kg/m2)

424 (87.8) 53 (11.0) 6 (1.2) 901 (93) 65 (7)

P value 0.523 0.361 0.771 0.455 0.455

PPAR: Peroxisome proliferator‑activated receptors, BMI: Body mass index
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association was detected in the study sample between 
the the Pro12Ala polymorphism and type 2 diabtes. 
In Qatari patients with diabetes, Pro12Ala allele was 
found being causative rather than a protective allele. 
A similar result was observed in German and Italian 
populations.[5,9]

Also, Ala/Ala (1.41) was quite higher in the studied 
diabetic population compared to healthy subjects (0.9%), 
but not statistically significant which is similar to the result 
found in Czech diabetic population (1.09%).[10] On the 
contrast, Japanese and Caucasian studeis reported that the 
allelic frequency of  Ala 12 was significantly lower in type 2 
diabetic group than in non‑diabetic group which suggests 
that the Ala 12 allele of  the PPAR γ2 gene may protect 
subjects with this polymorphism from type 2 diabetes.[3,4] 
This is not the case in our study that the frequency of  
Ala 12 allele was higher in the diabetic group and the 
difference between the group of  diabetic and non‑diabetic 

subjects did not reach statistical significance. Hence, no 
significant association was detected between the Ala 12 
allele and and type 2 diabetes in Qatari population. Study 
results of  Mori et al., and Hara et al., showed that the 
frequency of  the Ala 12 variant of  the PPAR γ2 gene is 
higher in the control group than in the group of  patients 
explaining the fact that PPAR γ2 is associated with a 
decreased risk of  the type 2 diabetes.[3,8]

Among Iranian population, obese healthy subjects with 
Pro/Ala and Ala/Ala had a higher BMI in comparison to 
individuals with the common allele.[11] On the contrary, the 
studied obese healthy subjects had higher Pro/Pro (89.9% vs. 
89%) and Pro/Ala (10.1% vs. 8.9%) frequency compared to 
patients with diabetes, whereas Ala/Ala (2.1%) was higher 
in obese patients with diabetes, but no significant difference 
was found between the groups. This shows that the healthy 
subjects with Pro12Ala allele may have higher insulin 
sensitivity and gain weight without developing diabetes.

Table 3: Baseline characteristics of the patients with diabetes and non‑diabetic subjects by PPARγ2 genotype
Parameters Patients with diabetes (n=764) Non‑diabetic subjects (n=764)

Pro/pro 
n=675

Pro/ala 
n=78

Ala/ala 
n=11

P Pro/pro 
n=685

Pro/ala 
n=72

Ala/ala 
n=7

P

Gender n (%)
Male 322 (47.7) 41 (52.6) 6 (54.5) 0.658 312 (45.5) 36 (50.0) 1 (14.3) 0.189
Female 353 (52.3) 37 (47.4) 5 (45.5) 373 (54.5) 36 (50.0) 6 (85.7)

Age 50.35±11 52.23±13 47.27±10.5 0.236 50.94±13 45.72±14.9 43.57±17 0.003
BMI (kg/m2) 28.49±4.9 28.07±5.3 29.76±5 0.532 26.05±4.2 26.12±4.4 25.3±2.7 0.885
Fasting glucose (3.3‑5.5 mmol/L) 9.78±1.9 10.07±1.9 9.74±1.2 0.447 5.87±1.3 5.87±1.7 6.54±2.2 0.428
HbA1C 9.11±1.9 9.04±2.1 9.33±2.3 0.890 5.62±0.4 5.52±0.5 5.49±0.5 0.141
Cholesterol (5.17‑6.18 mmol/l) 5.11±1 5.34±1.1 5.67±1.3 0.037 4.72±1 4.75±1 4.56±0.7 0.879
HDL‑C (<1.0 mmol/l) 1.32±0.3 1.3±0.3 1.4±0.3 0.542 1.25±0.3 1.23±0.3 0.97±0.3 0.132
LDL‑C (3.36‑4.11 mmol/l) 3±0.9 2.89±1 3.22±0.9 0.388 2.78±0.9 2.84±0.9 2.62±0.8 0.789
Triglyceride (1.7‑2.2 mmol/l) 1.57±0.6 1.66±0.7 1.73±0.6 0.281 1.62±0.8 1.76±0.9 1.58±0.2 0.411
Systolic blood pressure (<140 mmHg) 131.45±15.7 133.14±19.4 128.23±17.6 0.543 131.6±18.2 129.35±12.5 123.29±7.8 0.287
Diastolic blood pressure (<90 mmHg) 82.56±9.3 82.71±9.3 81.5±8.1 0.922 78.17±7.6 77.53±7.9 79.29±6.2 0.733

Normal range is given in the brackets. BMI: Body mass index, HDL‑C: High density lipoprotein‑ Cholesterol, LDL‑C: Low density lipoprotein‑Cholesterol, 
PPAR: Peroxisome proliferator‑activated receptors

Table 4: Baseline characteristics of the obese patients with diabetes and non‑diabetic subjects by PPARγ2 genotype
Parameter Obese patients with diabetes (n=282) Obese non‑diabetic subjects (n=138)

Pro/Pro 
n=251

Pro/Ala 
n=25

Ala/Ala 
n=6

P value Pro/Pro 
n=124

Pro/Ala 
n=14

Ala/Ala 
n=0

P value

Gender (n)
Male 110 (43.8) 11 (44.0) 3 (50.0) 0.956 58 (46.8) 9 (64.3) 0 0.214
Female 141 (56.2) 14 (56.0) 3 (50.0) 66 (53.2) 5 (35.7) 0

Age 49.78±10.7 47.92±11.9 51.5±6.6 0.648 49.85±10.7 43.36±11.9 0 0.035
BMI (kg/m2) 33.56±3.6 33.8±4.4 33.68±1.3 0.951 32.44±2.2 32.84±2.6 0 0.530
Fasting glucose (3.3‑5.5 mmol/L) 9.72±1.9 10.56±2.3 9.58±1.6 0.104 5.64±1 5.16±1 0 0.084
HbA1C 9.11±1.9 9.14±2.5 9.67±1.6 0.787 5.6±0.4 5.65±0.5 0 0.721
Cholesterol (mmol/l) 5.07±1 5.35±1.1 4.85±0.6 0.331 4.68±1 4.77±1.2 0 0.758
HDL‑C (mmol/l) 1.33±0.3 1.35±0.3 1.32±0.3 0.970 1.28±0.3 1.21±0.4 0 0.444
LDL‑C (mmol/l) 2.98±0.9 3.07±1 3.31±1.1 0.606 2.7±0.9 2.77±1.1 0 0.780
Triglyceride (mmol/l) 1.56±0.5 1.8±0.9 1.53±0.3 0.121 1.59±0.7 1.8±1.1 0 0.350
Systolic blood pressure (<140 mmHg) 131.96±14.6 133.48±15.2 123.08±5.8 0.288 134.31±18.8 129.11±12 0 0.315
Diastolic blood pressure (<90 mmHg) 82.88±9 82.24±8.8 83.08±6.4 0.941 79.29±7.6 79.68±8.3 0 0.857

Normal range is given in the brackets. BMI: Body mass index, HDL‑C: High density lipoprotein‑ Cholesterol, LDL‑C: Low density lipoprotein‑Cholesterol, 
PPAR: Peroxisome proliferator‑activated receptors



Bener, et al.: Pro12Ala polymorphism in PPAR γ2 gene and Type 2 diabetes

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2015 / Vol 19 | Issue 182

The Iranian non‑obese diabetic group with Pro/Ala and 
Ala/Ala had higher BMI. In the present study, non‑obese 
diabetic cases had higher Pro/Ala (11% vs. 8.9%, but lower 
Ala/Ala (1.2% vs. 1.8%) compared to diabetic obese cases. 
In the study population, we could not detect a significant 
difference in Ala allele frequency between obese diabetic 
and non‑dioabetic groups as well as between diabetic 
obese and non‑obese groups. In the Iranian population, 
a significant association between obesity and Ala allele 
frequency was observed.[11] In contrast, no association was 
reported between PA/AA polymorphism and obesity in 
our diabetic group which is consistent with several other 
studies too.

The correlation between the PPAR γ2 genotype and 
clinical parameters of  the T2DM patients vs. non‑diabetic 
subjects were investigated and found that fasting blood 
glucose (10.07 ± 1.9) was higher in diabetic subjects 
with the Pro12Ala compared to homozygous of  Pro/
Pro (9.78 ± 1.9) and Ala/Ala (9.74 ± 1.2). A study of  
Mori et al., also reported that 12 Ala variant is associated 
with a lower level of  insulin secretarion in patients with 
diabetes.[8] Along with the fasting blood glucose, systolic 
blood pressure (133.14 ± 19.4) and diastolic blood 
pressure (82.71 ± 9.3) were higher in Diabetic group. 
Majority of the biochemical values were higher in patients 
with diabetes with Ala/Ala carriers HBA1C (9.33 ± 2.3), 
cholesterol (5.67 ± 1.3), HDL (1.4 ± 0.3), LDL (3.22 ± 0.9) 
and Triglyceride (1.73 ± 0.6) compared to PP/AA allelies. 
Another finding was that BMI was found higher in studied 
patients with diabetes with Ala/Ala carriers compared 
to PP/PA allelies. Although there is no significant 
association between the three groups of  patients with 
diabetes, the observed phenomenon might be related to 
the notion that once diabetes is developed, the protective 
effect of  Ala12 allele may be lost as reported in a study 
of  Stumvoll et al.[12]

In obese patients with diabetes of  the present study, 
subjects with PA/AA had higher BMI (33.8 ± 4.4 
and 33.68 ± 1.3), than those with the common 
allele (PP) (33.56 ± 3.6) which is in agreement with the 
results found in the Iranian population.[11] In Iranian 
population, there was a significant association between 
obesity with Ala allele frequency, but the present study 
could not find a significant difference. The study found 
many various associations of  the Pro12Ala polymorphism 
with BMI, insulin sensitivity, total cholesterol, HDL, 
LDL, Triglyceride and Blood pressure in obese patients 
with diabetes and controls. Studies conducted in German 
and Arab polulation reported no association between 
Pro12Ala polymorphism and obesity in DM subjects 
which supports our study results.[13,14]

conclusIon

The study findings revealed that the there is no association 
between Pro12Ala polymorphic variant and type 2 diabetes. 
The results did not support the role of  the Pro12Ala 
polymorphism as the genetic risk factor for obesity in the 
Qatari diabetic population. The results reflected the actual 
genotype metabolic interactions in fasting and OGTT 
stimulated conditions.
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