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Role of Apoptosis in Development of Experimental
Rat Cerebral Cortical Dysplasia

Yun Jin Lee, M.S. and Chun Kee Chung, M.D., Ph.D.

Department of Neurosurgery, Seoul National University College of Medicine, Clinical Research Institute,
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Seoul, Korea

Microgyria is one type of cortical dysplasia with dyslaminations
and anomalous cell densities, which could be produced experimen-
tally. In a normal rat cortical development, overproduced neuroblasts
gradually die by apoptosis. Thus, the diminished apoptosis may lead
to the anomalous cell densities and dyslaminations. This study exa-
mined the ontogeny of cell densities in rat microgyria, in homotopic
contralateral cortex and in control cortex. Multiple applications of
cold probe (—70C) on the right hemisphere in postnatal day (PN)
0 rat pups produced unilateral microgyria. Cell densities had dec-
reased from PN 1 to 2 in microgyria, in the contralateral left hemis-
phere, and in the control cortex. From PN3 to PN10, while the cell

density of the microgyria had increased (p<0.001), cell densities
of the control and homotopic area continued to decrease. Apoptosis
was greater in the microgyria than in the control and left hemisphere
from PN1 to 3 and then remarkably decreased (p<0.001). These
results suggest that the increased cell density in microgyria is not
from decreased apoptosis, but probably caused by the increased pro-
liferation or migration. (J Korean Epilep Soc 2003;7(2):101-107)

KEY WORDS : Microgyria - Apoptosis * Rat freezing model -
Cortical dysplasia - Cell migration.
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samples t testZ o838t FAI5131t.
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‘¢ Fig. 1. Photomicrographs of nissl's
staining of rat pup cold-lesioned
on PNO. A : Cold-lesion of PNO. re-
M sulted in typical microgyria show-
%] ing deep false sulcus (between
‘4 arrows), anomalous cell densities
and dyslaminations and sumroun-
ding cell-dense layer sacrificed on
PN10, (original magnification x 40).
B : High magnifications of dyslami-
| nated neurons in microgyria from
I the box A (original magnification
2§ %200). C : Cold-lesion of PNOQ, in
homotopic area-homologous cor-
tical layer il contralateral to the
box in A, showing normal corfical
cell densities and laminations sac-
3 rificed on PN10 (original magnifi-
‘| cation x40). D : High magnifica-
tions of normal neurons in homo-
Y topic area from the box C (original
magnification x200).
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Fig. 2. Histogrom representing Mean of cell density among the
cell-dense layer of microgyria, layers -l of the contralateral
hemisphere, ond control from PN1 through PNI10. * : There was
stafistically significant difference in cell density of microgyria
from PN3 through PN10 {(p=0.0001, paired t-test) .
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Fig. 3. Photomicrographs of apop-
tosis staining of rat pup cold-le-
sioned on PNO. A : Cold-lesion of
PNO, resulted in microgyra show-
4 Ing many apoptotic cells in cell-
dense layer sacrificed on PN3, (ori-
ginal magnification x40). B : High
magnifications of apopiotic cells
t | in microgyria from the box A (ori-

o ginal magnification x200). C :
Cold-lesion of PNQ, in homotopic
area-homologous cortical layer |I-
it contralateral to the box in A, sh-
owing few apoptotic sacrificed on
PN3 (criginal magnification % 40).
D : High magnifications of apopto-
tic cells in homotopic area from
{ the box C (original magnification
% 200).
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Fig. 4. Histogram representing mean number of apoptotic cells
in the cell-dense layer of microgyria, layers IHIl of the contrala-
teral hemisphere, and control from PN1 through PN10. * : There
was statistically significant difference in apoptotic cells of micro-
gyria from PN1 through PN3. (p=0.0001, paired t-test).
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