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Antiepileptic and Neuroprotective Effect of Ketamine in
Lithium-Pilocarpine Induced Status Epilepticus Rat Model

Seok-Bum Ko, M.D., Soung-Kyeong Park, M.D., Young-Min Shon, M.D. and Yeong-in Kim, M.D., Ph.D.
Department of Neurology, The Catholic University of Korea, Seoul, Korea

Purpose : To examine the putative seizure-protective properties of
ketamine in lithium-pilocarpine induced status epilepticus (LPSE).

Methods : Lithium chloride followed 24 h later by pilocarpine
was administered for seizure induction. Ketamine (40 mg/kg) or ph-
enytoin (50 mg/kg) was injected intraperitoneally 10 min or 60 min
after the onset of continuous ictal discharge. Then the seizure behavior
and EEG were observed and histological changes were compared
through Nissl stain at 72 hours.

Results : The antiepileptic effect of ketamine, injected during the
early stages of LPSE (10 min after the onset of continuous ictal dis-
charge), was comparable to that of phenytoin. Ketamine was more
effective than phenytoin in decreasing spike frequency, when admi-
nistered on the plateau of LPSE (injection 60 min after onset of con-
tinuous ictal discharge electrographically). Anticonvulsant action of

ketamine was confirmed by a less neuronal injury in hippocampus
compared with control rats injected with phenytoin.

Conclusions @ In prolonged status epilepticus rat model, ketamine
was effective as an antiepileptic, but phenytoin was not. Ketamine
was also neuroprotective on the neuronal injury in the hippocampus.
These results suggest that ketamine might be useful as an antiepileptic
drug when standard antiepileptic drugs fail in the treatment of the
refractory cases of status epilepticus. (J Korean Epilep Soc 2004;
8(1):26-30)
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Table 1. The effects of ketamine and phenytoin on lithium-pilo-
carpine induced status epilepticus (LPSE). Ketamine decreased
the spike frequency during LPSE, and this was significant starting
from half an hour of LPSE. In control group, spike frequency was
not decreased in the time course of status epilepticus (* : p<
0.05 compared with control)

Hours of monitoring after pilocarpine injection

05 hr 1hr 2hr 3hr
Spikes / 10 secs
Confrol (n=6) 140 3.1 120 +22 111 30 100 +2.]
PO 2034214 13.151.9% 115513 112+09°
FAVTESNION 316228t 2094310 18819° 151215
L HSIOMN® 480%46t 23:439° 205:21% 175:09°
chifg)enyfom 130.1£89 1002478 89549 79.0%8.]

0.5 hr after injection

Before injection

Early-Ketamine

Early-Phenytoin

Late-Ketamine

Late-Phenytoin

1 hr after injection 2 hr after injection 3 hr after injection

1mVL

1 second

Fig. 1. Representative electrographic activity in the dentate gyrus taken at four time points of li-pilocarpine induced status epil-
epfticus in ketamine-and phenytoin-treated rats. Note that ketamine-tfreated rats show attenuated or no seizure activity at the
fime points when the phenytoin-freated rats continue fo seize. 10 min after the onset of status epilpticus, rats were treated with
ketamine or phenytoin (Early-Ketamine, Early-Phenytoin). 60 min after the onset of status epilepticus, rats were treated with keta-

mine or phenytoin (Late-Ketamine, Late-Phenytoin).
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(D) Phenytoin-L

Fig. 2. Neuropathologic alterations
in the lithium-pilocarpine induced
status epilepticus rat model. 10 min
after SE, rat was administered ke-
tamine (A) and phenytoin (B). 60
min after SE, rat was administered
ketamine (C) ans phenytoin (D).
Neuronal damage was assessed
by counting the number of viable
neurons over CAl or CA3 (X40 ov-
er hippocampus, X200 over CAl,
CA3, Cresyl violet Nissl stain) .

Table 2. The number of viable neurons in lithium-pilocarpine
induced status epilepticus. Rats treated with only ketamine,
not phenytoin, were protected from severe neuronal injury of
CA1 and CA3 hippocampi (x : p<0.05 compared with control)

CAIl CA3

No of viable neurons No of viable neurons

Control (n=6) 79+1.23 2.3+098

Early-Ketamine 4894 2.43% 20.8+3.30*
(n=6)

Early-Phenytoin 43.0+3.99+ 24.3+3.31*
(n=6)

Late-Ketamine 367 +2.08* 16.7+3.19*
(n=6)

Late-Phenytoin 16.7+1.21 9.8+£0.87
(n=6)

o}8t 7 (Late—Phenytoin) 91412] CA1 ¥ CA39] A3
FEE 29770 2 9.8/ & dix £ & AolE ROl
] FFHpP>0.05) (Fig. 2, Table 2). AXE &4 4%
A9 mke] 3¢l AdEdo] UATHP<0.05).
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