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ABSTRACT

Paraoxonase (PON) catalyses the hydrolysis of arylesterase, organophosphates or lactone and
protects low-density lipoprotein (LDL) and high-density lipoprotein (HDL) from oxidative modification in
vitro by hydrolyzing lipid peroxides, suggestive of a role for paraoxonase in the development of
atherosclerosis. This study was undertaken to investigate the associations of PON2 A148G polymorphism
with the risk of diabetes and coronary heart disease (CHD). They were genotyped in 155 T2DM without
CHD patients, 147 T2DM with CHD patients and 149 controls using polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP). The results showed that both 148GG genotype and 148G
allele were significantly higher in T2DM with and without CHD when compared with controls while, the
odds ratio (OR) for the risks of T2DM and CHD were also significantly higher in T2DM with and without
CHD when compared with controls.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a multifactorial metabolic disease with defect in insulin
secretion and/or insulin action contributing to hyperglycemia. T2DM is associated with clusters of
abnormality such as insulin resistance, hypertension, dyslipidemia, and obesity, all of which are
involved in the acceleration of atherosclerosis (Laakso, 2001). The PON2 gene has been reported
to associate with insulin resistance and T2DM susceptibility genes, namely pyruvate
dehydrogenase kinase (PDK4) (Prochazk, 1995). One hot spot polymorphism was found in coding
sequence of PON2 gene at codon 148 by alanine to glycine substitution (A148G) (Hegele, 1997).
Therefore, the variant of the PON2 gene at A148G in exon 5 can lead to dyslipidemia and increase
the risk for development of diabetes (DM), CHD, or both.

MATERIALS AND METHODS
1. Subjects
The according to the criteria in each group as previously described by Chaudhary et al.
(Chaudhary, 2012). The study protocol was approved by the Ethics Committee for Siriraj
Institutional Review Board of the Faculty of Medicine Siriraj Hospital, Mahidol University.
2. Genotyping of DNA
The genomic DNA was extracted from leukocytes in samples from whole blood. The PON2
at A148G in exon 5 was characterized by PCR-RFLP as previously described by Hegele et al.
(Hegele, 1997).
3. Statistical analysis
All statistical analysis as previously described by Chaudhary et al. (2012).

RESULTS AND DISCUSSION

In PON2 A148G polymorphism, there were significantly higher frequencies of the GG
genotype in T2DM with and without CHD when compared with control group (p=0.006 and 0.023,
respectively) and the G allele frequencies were also significantly higher in T2DM with and without
CHD when compared with control group (p=0.003 and 0.005, respectively) as shown in Table 1.

Table 1 Comparison of genotype and allele frequencies of PON2 A148G polymorphism in healthy
controls, T2DM with and without CHD.

PON2 A148G Groups
Genotype -
& allele Healthy controls T2DM T2DM with CHD
(n=149) (n=155) (n=147)
AA 99 (66%) 83 (563%) 79 (54%)
AG 46 (31%) 57 (37%) 51 (35%)
GG 4 (3%) 15 (10%) 17 (11%)
Y - 5.20 7.56
p-value - 0.023* 0.006*
Allele A 244 (82%) 223 (72%) 209 (71%)
Allele G 54 (18%) 87 (28%) 85 (29%)
Y - 7.89 9.00
p-value - 0.005* 0.003*

(*) presents statistical significant (p < 0.05)
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With regard to the risk of PON2 polymorphisms contributing to the T2DM with and without CHD,
we determined these associations with unadjusted odds ratio (OR) and 95% confidence interval (Cl).
The GG genotype at position 148 appeared to be the risks of both T2DM with and without CHD with
odds ratio 4.74 (95% Cl; 1.56-14.45) p=0.006 and 3.88 (95% Cl; 1.26-11.99) p=0.023, respectively, as
shown in Table 2. G allele also appeared to be the risk of both T2DM with and without CHD with odds
ratio 1.84 (95% Cl; 1.22-2.76), p=0.003 and 1.76 (95% ClI; 1.18-2.64), p=0.005, respectively.

Table 2 Comparison of odds ratio of each genotype and allele of PON2 A148G polymorphism in
healthy controls, T2DM with and without CHD.

Groups
:13/;(23 Healthy controls T2DM T2DM with CHD
(n=149) (n=155) (n=147)
Genotype No OR p- No OR p-
& allele ’ (95% CI) value ' (95% CI) value
AA 99 (66%) 83 0.58 0.030 79 0.59 0.035
(53%)  (0.37-0.93) (54%) (0.37-0.94)
AG 46 (31%) 57 1.30 0.334 51 1.19 0.564
(37%)  (0.81-2.10) (35%) (0.73-1.93)
GG 4 (3%) 15 3.88 0.023* 17 4.74 0.006
(10%)  (1.26-11.99) (11%)  (1.56-14.45) *
Allele A 244 (82%) 223 (72%) 209 (71%)
Allele G 54 (18%) 87 (28%) 85 (29%)
Odds ratio - 1.76 1.84
(95% ClI) - (1.18-2.64) (1.22-2.76)
p-value - 0.005% 0.003*

(*) represents statistical significant (p<0.05)

CONCLUSION

The variant examined at the PON2 A148G in Thai population appear to be a major
contributor of T2DM and CHD risk. It is possible that these variants can accelerate the
development of both T2DM and CHD in Thai population, providing an evidence for the role of
PON2 A148G polymorphism in association with T2DM and CHD development.
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