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Environmental toxicants
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Research Methodology of Toxicology Unit 
i EGAT P j t

Exposure assessment by questionnaire

in EGAT Project

SNPsp y q

Blood Cd and Pb 

Urine : 1-hydroxypyrene (1-OHP)

SNPs

Real-time PCR

Antioxidant levels : 

SOD (superoxide dismutase)

Catalase

GPx (Glutathione peroxidase)

GSH (Glutathione)
Vitamin EVitamin E



EGAT 2/3 : Total subjects 1,500 cases G /3 ota subjects ,500 cases

GSTs variations : GSTM1, GSTT1 and GSTP1-105

N= 370 cases

Pb & Cd MDA & GSH























First study of these SNPs in Thai population
Association between SNPs and GSH levels
Influence of SNPs on blood Pb and Cd levelsInfluence of SNPs on blood Pb and Cd levels
Gene-gene interaction : GSTs gene and GSH related gene
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GCLC-mediated elevation GSH levelGCLC mediated elevation GSH level

Down-regulation of  metal transporters (ZIP8) by 
reduced expression of transcription factor Sp1p p p

Effects on blood metal levels



Additional information related to biomarkers of susceptibility (SNPs) giveAdditional information related to biomarkers of susceptibility (SNPs) give 
rise to more clarify the influence of gene-environment and gene-gene 
interactions on risks to various metabolic diseases and cancer. 
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