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A study on the association between urothelial carcinoma and arsenic

exposure, cigarette smoking and genetic polymorphisms of phase |1
reaction enzyme and DNA repair system enzyme
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Urothelial carcinoma (UC) mostly occurs in the bladder and its major risk factor is

cigarette smoking. A significant association between ingested arsenic and bladder



cancer has been reported among residents in an arseniasis-endemic area in
southwestern and northeastern Taiwan. Previous studies showed that genetic
polymorphisms of DNA repair system enzyme and phase II reaction enzyme may alter
function of these enzymes. Furthermore, individual susceptible to cancer risk may be
different among various capacities to repair damaged DNA and metabolize
environmental xenobiotics. The specific aim of the study is to investigate the
association between UC and arsenic exposure, cigarette smoking and genetic
polymorphisms of phase II reaction enzyme (GSTO1-1, SULT1A1) and DNA repair
system enzyme (hOGG1, XPD). A total of 300 pathologically confirmed UC patients
and 233 controls were recruited from Chia-yi Christian Hospital and Chi Mei Hospital.
Controls were matched to the cases by age (5 years) and sex. All cases and controls
were interviewed during hospital admission by well-trained interviewers using
standardized structured questionnaires of demographic variables and other traditional
risk factors for UC. Indices of arsenic exposure including median arsenic
concentration in drinking well water and cumulative arsenic concentration were
calculated. Genetic polymorphisms of studied markers were genotyped with a
PCR-RFLP assay. A significant dose-response relationship between risk of UC and
indices of arsenic exposure was observed after adjustment for age and sex. Subjects
who drank well water with median concentration of arsenic greater than 50pg/L had a
3.2-folds risk (95%CI: 2.0-5.0) of UC compared with referent group with arsenic
lower than 50ug/L. Cigarette smokers had two-folds risk for development of UC. For
study subjects who with GSTO1-1 C/C genotype had 1.8-folds risk of UC compared
to other genotypes for the marker. When study subjects with SULT1A1 genotype of A
allele, we observed a statistically significant reduced risk of UC (OR=0.4; 95%CI:
0.3-0.8). However, study subjects with variant types of hOGG1 and XPD did not
show a significantly increased risk of UC. The UC risk of cigarette smokers with
arsenic exposure had eight times risk for development UC than nonsmokers without
arsenic exposure. The joint effect between gene and environment factors (arsenic and
cigarette smoking) was also examined. The results showed that subjects who had
arsenic exposure and carried more than three dangerous genotypes (dangerous
genotype means GSTO1-1 is C/C, SULT1A1 is G/G, hOGGl1 1s C/G or G/G and XPD
is A/C) of these markers have sixty seven times risk for development of UC than
those who did not have arsenic exposure and also carried less than one dangerous
genotype of metabolic system enzyme. The same association also found in the
subjects who were smokers and carried more than three dangerous genotypes showing
an odds ratio of 8.4 for risk of UC.



