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The ultrastructural observation of the cerebral cortex after valproic acid exposure

in rat fetuses
Fumiaki KUMAGAT', Kenji UsuMI', Hideki MARUMO", Yoshiaki SAITO",
Tomoko NAGATA®, Makiko KUWAGATA'

We examined the fetal cerebral cortex ultrastructure using a transmission electron microscope (TEM).
Valproic acid (VPA, 600 mg/kg) was exposed to pregnant female rats on gestation day (GD) 11, and fetal
brain was obtained on GD16. Epoxy-embedded sections were prepared for TEM examination.

In the ventricular zone (VZ), the VZ consisted of two distinctive cell types, the cells having oval
nucleus with moderate chromatin and cells having invaginated nucleus with electron-dense
cytoplasm. Cells on bottom of the VZ were bound together by desmosome junction, and multiple cell
divisions were also observed. In the VPA group, the sturucture and numbers of organelles such as
ribosome, mitochondria, endoplasmic reticulum, Golgi apparatus, and centriole were comparable
to those of the control group. In the intermediate zone (IZ), dark cells showing oval nucleus with
long cytoplasmic processes were directed tangentially to the cortical surface, and microtubules
were observed therein. Cell direction in the IZ was unordered in the VPA group as compared to the
control group. In the sub-plate (SP), the vacuolar structures surrounded by the unit membrane, in
the extracellular space and extended cell processes into the cortical plate (CP) were observed. In the
VPA group, small vacuolar structures, and extracellular space were noticed, resulting in a fuzzy SP.
The CP consisted of cells having large and pale stained nucleus that were lined up radially to the
cortical structure mostly. Some dark cells were invaginated into the CP. In the VPA group, more
numbers of this dark cell were observed, and arrangement of cells was disrupted.

From the results, cells constituting each layer showed a distinctive structure by TEM. Although
organellar structures and their distribution were similar between the VPA and control groups, VPA

exposure caused disruption of the cell position and symmetry.
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