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The Evidence of Epileptic Seizure-induced Neuronal Injury by Animal Study
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Fig. 2. Pathophysiologic consequences of the activation of cel-
lular enzyme systems by excitatory amino acid-evoked in-
creases in intracellular calcium.
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Fig. 3. BrdU labeling and immunohistochemistry in the adult
dentate gyrus after amygdala kindling or sham stimulation. In-
creased BrdU-immunoreactive(IR) nuclei are seen at the border
of the granule cell layer and hilus in an animal that experi-
enced nine class 4/5 kindled seizures(B, C) compared to a
sham-stimulated control(A). Densitometric quantification(D) of
BrdU-IR by percentage area of staining(left ordinate) and
particle count(right ordinate) is shown for controls(n=10) and
treatment groups that experienced 4-6(n=4), 9-10(n=3),or 19-20
(n=3) kindled class 4/5 seizures. Data are the mean=SE; “sta-
tistically significant differences from controls(P<0.05, Student’s
t-test). Scale bars, (A, B) 100 uym; (C) 25 um. dgc: dentate
granule cell layer, h: hilus, m : molecular layer.
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Fig. 4. Comparison of escape latencies to platform in the wa-
ter maze(mean®S.E.M.) in controls and rats subjected to re-
current neonatal seizures. Rats were tested at P20. Note that
both groups demonstrated a learning effect with escape laten-
cies shorter on the fourth day of testing than the first day.
The animals subjected to neonatal seizures were significantly
slower in finding the escape platform than the controls("P<
0.01; "P<0.001).
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Fig. 5. Comparison of escape latencies to platform in the wa-
ter maze(mean®=S.E.M.) in controls and rats subjected to re-
current neonatal seizures. Rats were tested at P35. Note that
both groups demonstrated a learning effect with escape laten-
cies shorter on the fourth day of testing than the first day.
The animals subjected to neonatal seizures were significantly
slower in finding the escape platform than the controls ("P<
0.05).
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Fig. 6. Seizure threshold to flurothyl in controls and rats with
recurrent seizures at P20 and P35. Rats with recurrent sei-
zures had lower thresholds to both the myoclonic and tonic
phase when tested at P20 and to the myoclonic phase when
tested at P35("P<0.05; “P<0.01).
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Fig. 7. Low power view of hippocampus stained with thionin
from control (A) and rat with neonatal seizures (B). No ap-
parent cell loss was noted in either specimen. Calibration
BAR=100 m.

Fig. 9. Examples of BrdU-labeled cells in the hours and days
in controls and animals subjected to recurrent neonatal
seizures. Animals were killed 36hr after BrdU injection. Note
the general decline in the number of mitotically active cells in
the controls as the animals increase in age. A, C, and E are
control animals; B, D, and F are animals subjected to neonatal
seizures. The time BrdU was administered was shortly after
the 25th seizure in A and B, 4d after the 25th seizures in C
and D, and 12d after the 25th seizure in E and F. All
specimens were photographed at X10. Scale bar, 100 ym. dgc:
Dentate granule cell layer, h: hilus.
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Fig. 8. Examples of Timm stain in the hippocampus from

control(A, C, E) and rat with recurrent neonatal seizures(B, D, Fig. 10. Comparison of differentiated BrdU-labeled cells per
F). Note the sprouting of mossy fiber in the CA3 pyramidal area(in square millimeters)(mean®=SEM) in the rats with neo-
cell layer(arrows) in the rats with recurrent seizures(B, D). natal seizures and controls receiving BrdU immediately after
Modest sprouting was observed in the supragranular region of 5, 10, 15, or 20 seizures in the dentate gyrus and hilus in rats
the dentate gyrus(F, arrows). Calibration bar in A=100 um, killed 36hr later. Asterisks denote statistically significant dif-
C=50 pum, E=50 um. ference between seizure and control groups("P<0.05).
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Table 1. Histologic and Behavioral Consequences of Status Epilepticus and Recurrent Seizures in Adult and Immature Rats

Histologic and behavioral Status epilepticus

Recurrent seizures

consequences Adult Pup Adult Pup
Cell loss Substantial Minimal(thalamus) Mild None
Sprouting;
Supragranular Substantial Minimal Mild Mild
CA3 Minimal Minimal Mild Moderate
CAl Moderate ? ? Moderate
Neurogenesis Substantial increase Moderate increase Moderate increase Moderate decrease
Cognitive impairment Substantial Minimal Moderate Moderate
Subsequent seizure
Threshold Decreased No change Decreased Decreased
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