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Semiological and Electroencephalographic Characteristics of
Kainic Acid-Induced Status Epilepticus in Rats

Yong-Man Lee, M.D., Sun-Kuk Kim, M.D., Seon-Woong Bang, M .D., Ki-Young Jung, M.D.,
Jei Kim, M.D., Ae-Young Lee, M .D., Jae-Maoon Kim, M.D.

Department of Neurology, Chungnam National University College of Medicine

Background : Status epilepticus (SE) shows stereotyped progression of electroencephalogram (EEG) and behaviors
in human and some SE models. We analysed semiologic features with the electroencephal ographic characteristics of
kainic acid (KA)-induced SE which showed different patterns from the previously reported patterns of SE. Methods :
Seventeen male Sprague-Dawley rats weighing 150~220 grams were used. SE was induced 5~7 days after the place-
ment of epidural electrodes on the rats, using 13 mg/kg kainic acid i.p.. EEGs were recorded and behaviors were contin-
uously observed until the end of SE. Results : After the initial akinesia which was apparent within minutes of the KA
injection, limbic motor seizure (LM S) composed of facia clonus, head nodding, and akinesia were repeated. Each LM S
progressed into more vigorous patterns composed of facial clonus, head nodding, bilateral upper extremity clonus and
rearing, without akinesia. Each cycle was repeated as the SE progressed. Severe LMS made up of facial clonus, head
nodding, bilateral upper extremity clonus, rearing, falling, and jumping was followed and reiterated. After severe LMS,
rats entered subtle SE. In the EEG, repeated discrete seizures mostly consisted of low voltage regular sharp waves and
spikes with flat periods. After entering into the LMS, discrete seizure, merging seizure, continuous ictal discharges &
periodic epileptiform discharges (PEDS) appeared sequentially in a single cycle and also reiterated. Even during subtle
SE, rhythmic cycles were composed of alternating continuous ictal discharges and PEDs. PEDs were gradually replaced
by sharp waves or spikes and rats recovered from SE. Conclusions : Semiologic features and the EEG segquence of KA-
induced SE were composed of a series of rhythmic cycles, which have separate EEG patterns in a single cycle. Late
EEG patterns of SE were more prominent as the SE progressed.
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Figure 2. Distribution of semiologic stage of KA-induced status epilepticus

SE : status epilepticus, LMS : limbic motor seizure
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Initial LMSwith LMS without Severe Subtle Total
akinesia akinesia akinesia LMS SE duration
(min) (min) (min) (min) (min) (min)
1 8 35 181 91 259 574
2 5 39 25 191 261 521
3 10 74 182 359 625
4 10 33 140 165 237 585
5 3 98 375 230 706
6 13 31 130 33 259 466
7 7 30 31 272 346 686
8 5 36 149 116 254 560
9 5 55 139 199
10 4 56 100 112 285 557
11 7 48 347 263 665
12 1 17 50 195 405 668
13 9
13-1 7 34 78 179 298 596
14 4 106 62 60 232
15 7 89 47 78 221
16 3 32 64 42 468 609
17 3 25 39 42 523 632
range 1-13 17-106 25-347 33-375 60-523 199-706
Mean 6.17 49.29 103.07 153.46 277.88 535.41
+SD +3.07 +26.79 +85.48 +97.57 +121.59 +163.31
LMS; limbic motor seizure, SE ; status epilepticus, SD ; standard deviation
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Figure 5. Electroencephalogram composed of 5 stage of generalized convulsive status epilepticus. Discrete seizure, merging seizure,
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