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Effect of Body Temperature on Seizure and Hippocampal Damage in Rats

with Lithium-Pilocarpine Induced Status Epilepticus
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ABSTRACT

Background : To investigate the effect of body temperature on seizure and hippocampal damage in the
lithium and pilocarpine-induced status epilepticus. Methods : We pretreated the Sprague-Dawley rats with
lithium (3 mEg/kg) and pilocarpine (30 mg/kg) and divided into three groups by their body temperatures
which were maintained at normothermia (36.5+£0.5C), hyperthermia (40.020.5T) and hypothermia (32
0=+0.5C). Each group was maintained in a state of status epilepticus with assigned body temperature for
4 hours. After 24 hours, the rats were sacrificed, the pattern of EEG changes and degree of hippocampal
cellular damage were compared between different groups. Resulfs : (1) Progression of typical EEG pattern
of status epilepticus were observed in normothermic group ; discrete ictal discharge with slowing (30
min), wax and waning ictal discharge (60 min), continuous ictal discharge (90 min), continuous ictal
discharge with flat period (180 min) and periodic epileptiform discharge (240 min) in time order. In
hyperthermic group, the progression of EEG pattern was more rapid than that of normothermic group
continuos ictal discharge was appeared within 30 minutes and periodic epileptiform discharge was within
80 minutes. On the other hand, the hypothermic group showed delayed evolution and wax and waning
ictal discharge persisted until 240 minutes. (2) The survived neuronal cellular counts at CA1 and CA3
area of ventral hippocampus were compared between each group. The survived cellular counts were 90.
9+5.55 (CA1) and 73.9%5.156 (CA3) in hypothermic group, 56.1+5.38 (CA1) and 40.6+7.03 (CA3) in
normothermic group and 42.7+4.08 (CA1) and 31.7£4.64 (CA3) in hyperthermic group (p<(0.05).
Conclusion : The body temperature might influence the severity of seizure and seizure-induced brain
damage. Hyperthermia aggravated the severity of seizure and seizure induced hippocampal damage,
while hypothermia inhibited them. (J Korean Epilep Soc 3 : 164-173, 1999)
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A =B 2= Sprague-DawleyAld dHAR 65 o4
T3 202 ARG FFA 300~400 g9 1A #3
&AM o A7|E Alas AT AR HAD A
2323 AHE Ho AR

2)% H
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x
2 EE SR 39 3 mEg/mlE w50 3 mEq/kg
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Fig. 1. EEG recording during lithium-pilocarpine induced status epilepticus at normothermia. There was no evidence of electroencephalographic
seizure evidence before pilocarpine injection (A). Thirty minutes after pilocarpine injection, discrete epileptiform discharge was recorded (B). Sixty
minutes after pilocarpine injection, wax and waning ictal discharge was recorded (C). Ninety minutes after pilocarpine injection, continuous high
amplitude and rapid spiking ictal discharge was recorded (D). 180 minutes after pilocarpine injection, continuous ictal discharge with flat period
was recorded (E). 240 minutes after pilocarpine injection, periodic epileptiform discharge on a flat background was recorded ().
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Fig. 2. EEG recording during lithium-pilocarpine induced status epilepticus at hyperthermia. Continuous ictal di

scharge was observed 30

minutes after pilocarpine injection (B). Sixty minutes after pilocarpine injection, continuous ictal discharge with flat period appeared (C). Aft-
er 90 minutes, periodic epileptiform discharge observed prominently (D) and the interval of periodic epileptiform discharge was pro-

gressively lengthened (E, F).
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Fig. 3. EEG recording during lithium-pilocarpine induced status epilepticus at hypothermia. Discrete ictal discharge was not so apparent un-
til 30 minutes after injection of pilocarpine (B). Wax and waning ictal discharge appeared after 60 minutes after injection of pilocarpine (C)

and this pattern persisted until 240 minutes (D, E, F).

J Korean Epilep Soc,”Volume 3, December, 1999

167



cIE - 2128 22 200 2210 oflF 280 017 = Qs

FAL T 308 7HEo] Ay o) B AbikAQl whzlatbo} gt
7 Ask(discrete ictal discharge with slowing)7} VFEFst
on AR o F 5L Haske dE s (wax and

waning ictal discharge), X142 -2k 3} (continuous

ictal discharge), HH71E W3 X&A w2l 9 (con-
tinuous ictal discharge with flat period), ¥ & w|7
Hutol] FubE F714 78R =3 (periodic epilepti-
form discharge with flat background)7} &A= 3

Fig. 4. Photomicrographs illustrating the status epilepticus induced hippocampal damage of normothermic group. Darkly stained damaged
cells were apparent at CAT and CA3 area (A, Bar=312.5 pm). With high magnification, some damaged cells were showed at CA1 (B, Bar=

0.25 um) and CA3 (C, Bar=0.25 pm),
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Fig. 5. Photomicrographs illustrating the status epilepticus induced hippocampal damage of hyperthermic group. There were more ex-
tensively damaged cells in the hyperthermic group than those in thenormothermic group at CA1 and CA3 area with low (A, Bar=312.5 ym)

and high (B : CA1, C : CA3, Bar=0.25 pm) magnification.
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Fig. 7. Survived neuronal cell counts after lithium-pilocarpine in-
duced seizure. The survived neuronal cell counts in hyperthermic
group was statistically significantly decreased than that in nor-
mothermic group but in hypothermic group, it was statistically sig-
nificantly increased than that in normothermic group. * : Significan-
tly different from that of normothermic group (p<{0.05). # : Numb-
er of survived neurons.
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