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Effects of Maternal Nicotine Treatment on Neonatal Lung Development in Rats
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Maternal smoking during pregnancy may impair pulmonary function in infants and children but the exact mechanisms underlying
these changes remain to be determined. Timed pregnant Sprague-Dawley rats were injected subcutaneously with nicotine at a dose of
2 mg/kg/day from day 3 to day 21 of gestation. A control group was injected with saline. Nicotine-exposed rats exhibited a
significantly higher lung volume and lung volume/body weight ratio on postnatal day 28 when compared with control rats. Lung



saturated phosphatidylcholine contents and expressions of surfactant protein (SP)-A, SP-B, SP-C, and SP-D mRNAs were similar
between controls and nicotine-exposed rats. On postnatal day 1, nicotine-exposed rats exhibited a significantly lower volume fraction
of alveolar airspace, higher volume fraction of alveolar wall, larger alveolar wall thickness, and smaller surface density of alveolar
walls. On postnatal day 28, nicotine-exposed rats exhibited a significantly smaller alveolar wall thickness and larger surface density of
alveolar walls. In conclusion, maternal nicotine exposure does not affect lung surfactant lipid or surfactant protein genes expression
but does alter lung development in postnatal rats. These results suggest that exposure to antenatal nicotine may produce structural
alterations in the developing respiratory system and create various changes during different stages of lung development.



