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Background
In human foetal hydrocephalus and spina bifida aperta
(SBA), the pathogenesis of abnormal cortical develop-
ment is poorly understood. Previous reports have shown
that neuroepithelial/ependymal denudation is involved
in the neuropathogenesis of human foetal hydrocephalus
and SBA. Interestingly, loss of the neuroepithelium/
ependyma (denudation) at the Sylvian aqueduct is pre-
ceded by defective expression of adherent and gap junc-
tion proteins. In human foetal hydrocephalus, we aimed
to investigate whether abnormal cortical development is
similarly associated with intercellular ependymal defects
at the telencephalic (sub)ventricular zones.

Materials and methods
Human hydrocephalic foetuses were characterized
according to their underlying pahogenesis [SBA (n=5,
21-40 weeks GA) and hydrocephalic foetuses with other
congenital brain abnormalities (n=8, 12-40 weeks GA)]
and studied by immunocytochemistry using antibodies
against junction proteins (N-cadherin and connexin-43).
Cilia (bIV-tubulin) and neuron/neuronal precursor
(bIII-tubulin) markers were also used.

Results and conclusions
In human hydrocephalic foetuses, we observed telence-
phalic subventricular zones with already denuded areas
together with areas that were likely to undergo ependy-
mal denudation (as shown by altered lining of neuroe-
pithelial/ependymal cells). These areas were associated

with abnormal expression of N-cadherin, formation of
rosettes and periventricular heterotopias. In human foe-
tal hydrocephalus, these findings support the concept
that defective ependymal cell-cell junction proteins are
related with abnormal neurogenesis and migration.
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