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ABSTRACT

Nicotine is the primary compound in tobacco that is responsible for establishing and
maintaining tobacco dependence. Nicotine-dependent smokers adjust their smoking to maintain
constant blood and brain nicotine levels. It has been reported that human cytochrome P450 (CYP)
2A6 plays an important role in the metabolic inactivation of nicotine which is responsible for
nicotine dependence. Genetic polymorphisms in the CYP246 gene have been shown to have
farge interindividual and interethnic variability in levels of expression and activity. Therefore,
this study aims to investigate the CYP246 allele and genotype frequencies, and to elucidate
whether there is the relation between the CYP246 polymorphisms and smoking behavior in the
Northern Thai subjects.

The CYP246 genetic variations were determined by a PCR-based method coupled with
RFLP, allele-specific PCR and real-time PCR analysis in 118 non-smoking healthy controls and
121 nicotine-dependent smokers. All nicotine-dependent smokers met the DSM-IV criteria for
nicotine dependence. They were also assessed the dependent severity by Fagerstrom Test for
Nicotine Dependence (FTND). Among control group, the variant frequencies of CYP246%14,
CYP2A46*1B (designed as wild-type), CYP246*4C (whole deletion), CYP246*7 (SNP in exon 9;
T1412C) and CYP246*9 (SNP in TATA box; T-48G) alleles were 37.7%, 33.5%, 5.5%, 6.4%,

and 16.9%, respectively, whilst nicotine-dependent smoker group were 30.2%, 34.3%, 9.1%,



9.5% and 16.9%, respectively. There was no significant difference in the CYP246 allele and
genotype frequencies between nicotine-dependent smokers and control subjects (xz; P > 0.05).
Nevertheless, nicotine-dependent smokers who carried two defective alleles (12.7%) tended to
smoke fewer cigarettes and show less rhean FTND score (10.06 + 4.78 cpd and 4.56 + 0.73) than
those who genotyped as homozygous wild-type (42.1%) (11.25 + 6.96 cpd and 4.76 + 1.12),
although no statistically significant difference (one-way ANOVA, P > 0.05) was found.
However, individuals who carried only one defective allele seemed to smoke slightly more
cigarettes and show & higher mean FTND score (12.78 + 6.80 cpd and 4.91 + 1.19) than
homozygous wild-type, even not statistically significantly difference (one-way ANOVA, P >
0.05). This study also found that individuals with one or two defective alleles began smoking
earlier (17.85 + 3.95 years for one defective allele and 17.56 + 4.65 years for two defective alleles)
than did individuals with wild-type alleles (18.71+ 6.11 years).

These results demonstralted that the CYP246 genetic polymorphisms do exist in various
frequencies. The distribution of the CYP246 alleles and genotypes showed no statistically
significant effect on low level of nicotine dependence (mean FTND score 4.80 + 1.10) smoking
behavior for the Northern Thai subjects. However, the results did not show any relationship
between CYFP246 genotype and heavy smoking behavior in nicotine-dependence smokers.
Consequently, the frequency of the allele cerfainly causing a lack of CYP2AS6 in this study was

foo small.
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