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Maternal and neonatal genetic susceptibility to oxidative
damage from environmental tobacco smoke
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1. Background

Pregnant women and developing fetuses are reported to be vulnerable to environmental
exposure to polycyclic aromatic hydrocarbons (PAH) including environmental tobacco
smoke (ETS) (1). We conducted a study to examine whether exposure to PAH and
ETS is associated with maternal and fetal oxidative damage.

2. Methods

We. investigated 81 mothers and 20 newborns from Inchon, Korea. In addition to a
questionnaire survey, we measured urinary cotinine, 1-hydroxypyrene, and 2-naphthol as
exposure biomarkers and 8-hydroxydeoxyguanosine and malondialdehyde as oxidative
damage biomarkers. CYP1Al (Mspl and Ile-Val), CYP2El, GSTM1 and GSTTI
polymorphisms were also analyzed to assess genetic modification of any observed

association.




3. Results

Maternal Urinary level of 1-OHP is. significantly correlated to urinary level of
2-naphthol (P<0.01). A significant correlation is also found between urinary
concentrations of 8-OH-dG and MDA (P<0.01). In addition, urinary concentrations of
1-OHP and 2-naphthol are significantly correlated with concentration of MDA in urine
(P<0.01), which indicates a close relationship between exposure to PAH and oxidative
injury. However, urinary cotinine level was not related significantly with other
concentrations of exposure and oxidative injury biomarkers.

The effect of genetic polymorphisms on the relationship of exposure biomarkers to
oxidative biomarkers in maternal samples was evaluated while adjusting for age,
height, body weight and diet. There was a significant interaction of CYPZ2El and
1-OHP on the level of 8-OH-dG (P=0.02). The regression coefficient of 1-OHP
changed greatly from 0.072 to 0.787 when CYPZ2El gene had variant alleles. Variant
alleles of CYP1Al1 Mspl polymorphism and the GSTMI1 null genotype also markedly
changed the regression coefficient of 1-OHP and 2-naphthol on the level of 8-OH-dG,
even though there were not significant interactions between these polymorphisms and
exposure biomarkers. The relationships between exposure biomarkers and MDA were
not changed significantly by the genetic subtypes.

Neonatal urinary 8-OH-dG concentration was significantly associated with maternal
exposure to ETS (P<0.05), even though the relationship of maternal exposure to ETS
and maternal urinary 8-OH-dG was not significant (P=0.89). Neonatal urinary
8-OH-dG levels were also significantly elevated with maternal GSTMI1 null genotype
(P<0.01). These statistically significant relationships were unchanged in the
two-predictor model and the multiple regression mode! which adjusted for other
potential confounders. When neonatal urinary 8-OHdG was grouped according to
maternal ETS exposure status and GSTM1 genotype, there were significant differences
among subgroups. The concentration was highest in ETS exposure with maternal
GSTM1 null and lowest in ETS non-exposure with maternal GSTM1 wild type.

4. Conclusions

Biomarkers of exposure and oxidative damage are correlated with each other in term
pregnant women at labor. In addition, fetuses are very sensitive to oxidative damage
from maternal exposure to ETS. For the relationship of exposure and oxidative damage
of mother and neonates, there was modification of the toxic effects by some genotypes,
including polymorphisms in metabolizing genes such as CYP1Al, CYP2E], and GSTMI1.




