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Abstract:

Epidemiological studies revealed that household smoking exposure was obviously associated with
asthma although, the mechanism of cigarette smoke-induced childhood asthma remains indistinct.
Cigarette smoke contains a variety of reactive oxygen species (ROS), which may increase the level of
cytokines, cause cellular inflammation in bronchial epithelium cells, and then promote the
development of asthma. Additionally, antioxidant enzyme superoxide dismutase (SOD) has been
demonstrated to be associated with asthma. A possible transition of T—C in the mitochondrial
targeting sequence of MNSOD gene may alter enzyme expression, and thus influencing the scavenging
capacity for ROS-caused cellular oxidative injury. Therefore, children with susceptible MNSOD
genotype may have a higher risk of asthma development. Lipopolysaccharide [LPS] is abundant in our
indoor environments. Cellular inflammation in respiratory system may be stimulated when LPS was
inhaled into body. CD14 is a receptor that has specificity for LPS, however, the relationship between
asthma and CD14/-260 promotor polymorphism remains unclear. In this study, we try to understand
the relationship of asthma development and associated indicators among children with household
smoking exposure and susceptible MNSOD genotype. The relationship of CD14/-260 genotype and
childhood asthma, and associated indicators were also investigated. Study subjects comprised 68
children with asthma and 200 healthy controls. Epidemiological information was obtained by an
interviewer-administered questionnaire. Cumulative indoor passive smoking for children was defined
as the number of cigarettes smoked daily for household members multiplied by the number of years of
lived together until asthma being confirmed. The genotypes of MnSOD and CD14/-260 were
identified by the polymerase chain reaction (PCR). We found when children with indoor passive
smoking greater than ten cigarettes/day and MNnSOD Val/Val genotype was selected as reference group
(odd ratio [OR] = 1.0), a 2.6-fold increased asthma risk was observed for those with indoor passive
smoking greater than ten cigarettes/day and MNnSOD Ala/Ala or Ala/Val genotype (95% confidence
interval [CI] = 0.6-12.2). Therefore, MnSOD susceptible genotype could modify the development of
childhood asthma elicited by indoor passive smoking.

Keywords: MnSOD susceptible genotype, CD14/-260 susceptible genotype, indoor passive smoking,
childhood asthma
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