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ABSTRACT. We aimed to evaluate the toxicity of long-term exposure 
to different cadmium (Cd) doses in rats and expression profiles of 
DNA repair-related genes. The model rats were exposed to different 
concentrations of CdCl2 for 3 months, and 5 DNA repair-related 
genes - hMSH2, MLH1, XRCC1, hOGG1, ERCC1 - were cloned 
in different tissues, including the liver, kidney, heart, and lung. 
Accumulated amounts of Cd were detected in the tissues. Gene and 
protein detections were conducted via fluorescence quantitative real-
time polymerase chain reaction and Western blotting, respectively. 
Methylated sequences of the 5 DNA repair-related gene promoters 
were used to investigate whether the low expression levels of the genes 
were related to methylation of the promoter. In the Cd-exposed group, 
3 DNA repair genes (i.e., XRCC1, hOGG1, and ERCC1) significantly 
decreased in the rat liver, kidney, heart, and lung according to the 
β-actin internal standard (P < 0.01). Western blotting indicated the 
same trend for the different tissues. Each of the DNA repair genes had 
special characteristics; for example, hOGG1 gene expression decreased 
by 75% in the kidney, and XRCC1 gene expression decreased by 5% 
in the liver and heart when compared to the control group (P < 0.01). 
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A negative correlation between the DNA repair gene expression levels 
and the cumulative levels of Cd was also suggested by malignancy 
pathology. The expression levels of 3 DNA repair genes (i.e., ERCC1, 
XRCC1, and hOGG1) played an important role in the rat response to Cd 
exposure but not DNA methylated protection.
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