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Fig-1. Photographs demonstrated the behaviors of the No.5 rat after the KA
injection into left pontine reticular formation.
(A) Generalized tonic seizure at 80 min. after the KA injection.
(B) Serpentine tail at 30 min. after the KA injection.
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EEG records to illustrate the alterations observed over 3 days after the injection
of kainic acid in the left pontine reticular formation of No.9 rat. EEG records
are from left pontine reticular formation (RPF), left central medial thalamic
nucleus (CM), right sensorimotor cortex (rMc), left sensorimotor cortex (1Mc).

(A) EEG when the rat began wildly running at 52 min. after the KA injection.
The arrow indicate the beginning of wild running.

(B) EEG when the rat appeared serpentine tail at 55 min. after the KA injection.
EEG pattern is not changed after appearance of serpentine tail. The arrow
indicate the beginning of serpentine tail.

(C) EEG demonstrate the generalized seizure at 90 min. after the KA injection.
Ictal activity of PRF rapidly propagated to bilateral sensorimotor cortex.
(D) EEG demonstrate the inter —ictal discharge at 1 days after the KA injection.
(E) EEG demonstrate almost normal pattern at 3 days after the KA injection.

/
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Figure3A Figure3B

Fig-3. Photomicrogram of reticularis pontis oralis and bilateral hippocampus of the
No.9 rat 7 days after the KA injection into left reticularis pontis oralis.
(A) (B) Histopathological study revealed damage of bilateral reticularis
pontis oralis, especially on the left.
(C) (D) Bilateral hipocampus remains almost intact.

Fig-4. [14C] 2-Deoxyglucose autoradiograms 2 h after KA injection.
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Table 1. Local cerebral glucose utilization of the control and kainic

acid groups
Control(n=7) KA(n=7)
Region right left right left
frontal cortex 81.91+49 82.0+5.0 83.7+3.8 844142
parietal cortex 78.5+4.8 78.5+4.7 79.61+6.9 80.5+6.9
visual cortex 78.8+5.3 79.2+5.7 79.6%+2.3 86.017.1
auditory cortex 89.6+5.8 90.51+6.0 92.1+6.8 92.31+6.7
Sensory-motor cortex 85.0+54 85.0+5.2 89.5+4.6 95.5+6.8
entorhinal cortex 54.8+3.5 55.6+3.8 73.2+16.6 80.61+16.5
cingulate cortex 82.7+4.5 82.2+43 64.01+4.8* 65.3+£5.5*
corpus callosum 203+1.9 20614 19.8+1.1 19.7+1.1
piriform cortex 58.9+8.2 69.8+7.5 87.6+13.7 93.0+12.0
frontal lobe medial 59.1+5.7 59.2+5.9 76.81+12.6 82.0t12.5
caudate-putamen 75955 76.7+5.8 66.6+4.6 739+5.0
globus-pallidum 45.5+3.6 46.0+3.6 45.6+2.7 48.4+34
substantia nigra 44.8+1.1 44.8+1.0 49.6 +3.2 499129
thalamus
antero-dorsal 78.416.3 79.0%6.1 69.1+4.8 78.9+6.3
ventral 74.5%5.5 74.1+5.6 80.9+t4.4 91.3+53
lateral 77.2+5.8 78.6+5.1 75.1 +4.8 92975
CM 77939 77.7+3.9 89.0+9.4 93.0+8.0
paraventricular 56.8+4.7 66.41+4.5 80.2+12.6 83.1+134
medial geniculate 76.6t4.5 76.9+4.5 91.3+8.2 109.8+6.7**
lateral geniculate 62.61+3.4 62.7+34 72.6+7.8 80.9+6.7*
hypothalamus
dorsal 474+34 474133 62.1+12.8 62.5+11.3
ventral 40.3+2.6 40.6+2.5 584+114 58.5+10.5*
paraventricular 48.5+5.5 48.5%5.5 56.8+12.5 59.1%£12.1
limbic structure
medial septal n. 544+58 53.7+59 64.01+9.7 70.8+9.8
lateral septal n. 433%45 435+4.4 74.0%15.3 88.7+14.5*
accumbens n. 493149 49.61+4.9 68.718.8 70.7+7.2
hippocampus CA1 48.0+3.0 47.9+£3.1 96.2+16.5** 101.1£16.9**
hippocampus CA3 49.0+4.4 489+t4.5 94.1+16.5* 100.7+17.1*
dentate gyrus 53.7+29 53.6%+28 | 789+13.9 81.5114.0
amygdala 41.2%35 409+3.6 77.91£13.8%* 83.0113.8**
. _mammillary body 95.2+6.0 95.0+6.0 100.3+6.7 100.2+7.0
zona incerta . 52.6+4.7 ‘ 52.81+4.8 80.2+12.0* 88.2110.2**
doagonal band of B. 60.2£5.6 60.8+5.9 744168 814+64
lateral preoptic area 57.5+49 58.4+4.8 - 85.9+14.8 93.1+13.3*
med. forebrain bundle . 55.3+3.1 54.81+3.1 82.91+13.0*% 83.7+8.9*
brain stem :
MRF 49.0+35 48.61+3.4 90.11-8.8%* 117.8£8.7%*
periaqu.gray 433+238 43.0+3.0 79.21+10.3** 110.5+12.6%*
sup.colliculus 64.01+4.0 63.6+3.9 77.9+6.4*% 104.51+9.3+*
inf.colliculus 76.0+5.6 75.3+55 77.61+8.5 89.7+8.1
raphe n. 46.8+4.7 46.014.5 79.3+4.2%* 95.3+8.0%*
- locus ceruleus 58.5+43 58.5t4.5 93.8+4.2%* 102.9+4.5%*
PRF 434135 46.1+3.9 91.0+3.6%* 112.4+3.9%*
cerebellum 46.9+2.7 47.2+2.7 47.1+14 469+1.4

Values are means S. E. expressed as ©mol/100g per min.
% p <0.05, % % p <0.01, for the comparison on betwee vehicle and KA
administration (Mann-Whitney U-test)
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Summary

Generalized tonic seizure induced by a kainic acid microinjection into unilateral pontine

reticular formation in rats

Takahiro Maeda, Kiyotaka Hashizume, Masayuki Kunimoto, Kazuhiro Sako, Tatsuya

Tanaka

Department of Neurosurgery, Asahikawa medical college, Japan4-5 Nishikagura, Asahikawa,

Hokkaido, Japan

An experimental animal model of generalized tonic seizure is produced by microinfusion
of kainic acid (KA) into pontine reticular formation (PRF) of Wistar rats. The rats appeared
wild running and subsequent generalized tonic seizure. Occasionally, clonic seizure was
detected in the face and limbs. An average of 50.9 minutes after KA injection, high
amplitude spike discharge appeared in the PRF and the bilateral sensorimotor cortices.

Local cerebral glucose utilization (LCGU) was measured during the acute seizure status
by autoradiography using [“C] 2-deoxyglucose. The LCGU significantly accelerated in
the bilateral mesencephalic reticular formation, PRF, periaqueductal gray, superior colliculus,
raphe nnucleus, locus ceruleus, zona incerta, medial forebrain bundle, hippocampus CAl,
3 and amygdala. Furthermore, in the side into which KA was injected, LCGU markedly
accelerated in the lateral geniculate, medial geiculate, lateral septal nucleus, ventromedial
nucleus of the hypothalamus and lateral preoptic area. The degree of LCGU in the
entorhinal cortex and piriform cortex varied greatly.

These results suggest that PRF plays an important role in the primary and secondary
generalization of tonic seizure. The spread of epileptic discharge mainly passed througn
the medial forebrain bundle from the PRF, entered the hypothalamus and basal forebrain
and 4affected the limbic system. When the epileptic discharge reaches cerebral cortex

from PRF, PRF, clonic seizure may appear.
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