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Arsenic Methylation Capability, Gene Polymorphisms of Insulin
receptor substrate-1 and Phosphatidylinositol 3-kinase, and
Metabolic Syndrome
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The cross-sectional study was conducted to explore the relationships among arsenic
methylation capability, genetic polymorphisms of insulin receptor substrate-1 (IRS-1)
codon 972 and phosphatidylinositol 3-kinase (P13-K) codon 326, cigarette smoking,
betel nut chewing and metabolic syndrome. The study subjects were recruited from
commuity health examination of Puzih, Taibao and Budai Township of Chayi County



in southwestern Taiwan. A standardized personal interview based on structural
questionnaire was carried out by well-trained interviewers. Information obtained from
interview included demographic characteristics, environmental exposure, personal
and familial disease history and lifestyle. There were 900 study subjects who gave
their consent were recruited for questionnaire interview and collectd their blood and
urine samples. Random selected 560 subjects to carry out the gene polymorphism
experiment. DNA was extracted from buffy coat to analyze the gene polymorphism of
the IRS-1 codon 972 and PI3-K codon 326 utilizing the polymerase chain reaction
(PCR) and restriction fragment length polymorphism (RFLP) assay. Urine samples of
these subjects were examined by high performance liquid chromatography (HPLC) to
separate arsenite (Aslll), dimethyarsinic acid (DMAV) monomethylarsonic acid
(MMAV) and arsenate (AsV), and then quantified by hydride generator combined
with atomic absorption spectrometry (HG-AAS). It was found that metabolic
syndrome prevalence was 28.89%. After adjusted potential confounders, subjects had
cumulative betel nut exposure >7.49 x 104 year-quids compared to those who had
cumulative betel nut exposure 0 year-quids, the metabolic syndrome risk was
significantly increased, the odds ratio was 1.97, 95% confidence interval was 1.05 -
3.70. Subjects had cigarette smoking, alcohol drinking and betel nut chewing
compared to non smoker, non drinking and non chewer, the metabolic syndrome risk
was borderline significantly increased, the odds ratio was 1.86, and 95% confidence
interval was 0.99 - 3.51. Total arsenic concentration, MMA%, DMA% and SMI were
divided into three groups using their tertile of controls, respectively. The odds ratio of
metabolic syndrome was significantly increased for those second tertile versus first
tertile group. There were no associations among IRS-1 codon 972 or P13-K codon 326
polymorphisms and the metabolic syndrome risk. The metabolic syndrome risk was
significantly higher in the study subjects had cigarette smoking, alcohol drinking,
betel nut chewing, worse arsenic methylation capability, and P13-K codon 326 Met/lle
or lle/lle genotype than those with non smoker, non drinker, non betel nut chewer,
better arsenic methylation capability, and PI13-K codon 326 Met/Met genotype.



