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Elucidation of the molecular mechanism of unstirred water layer
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In the intestinal absorption of lipophilic drugs mediated by simple
diffusion, the rate-limiting step has been considered to be the drug permeation process through an
unstirred water layer (UWL). Although UWL may play a role in intestinal drug absorption, the
contribution remains unknown at the molecular level. On the other hand, nitric oxide (NO) has been
known to increase the intestinal ﬁermeability of water-soluble compounds by modulating paracellular
pathway. However, it is unclear whether NO can enhance the absorption of lipophilic drugs through
the transcellular pathway. In this research project, we demonstrated the contribution of the UWL to
the absorption of lipophilic drugs, and that the effect of UWL on intestinal absorption is dependent

on the intestinal regions, where the expression of mucin molecules may be regulated. Furthermore,
we found that NO has the capability to enhance the intestinal absorption of lipophilic drugs by
modulating the UWL function.
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