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Analysis of genetic-environmental interactions during the onset of cleft palate
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This study aimed to clarif§ whether gene-environment interaction can cause
cleft palate. Msxl heterozygosity in mice (Msx1+/-) was selected as a genetic factor. As an
environmental factor, hypoxic stress was induced in pregnant mice by administration of the
antiepileptic drug phenytoin (PHT) during palatal development from embryonic day (E) 11 to El4.
Embryos were dissected at E13 for histological analysis or at E17 for recording of the palate. PHT
administration downregulated cell proliferation in palatal processes in both wild-type and Msx1+/-
embryos. Bone morphogenetic proteind (Bmp4) expression was downregulated in the anterior palatal
process of Msx1+/- embryos. Although Msx1+/- embryos do not show cleft palate under normal
conditions, PHT administration induced a significantly higher incidence of cleft palate in Msx1+/-
embryos compared to wild-type. Our data suggest that cleft palate may occur because of the additive
effects of Msxl heterozygosity and hypoxic stress.
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