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Changes of excitatory amino acids in discrete brain regions after so-

man-induced seizures in rats
JING Defqiang, CHEN Eryu, YU Zhengping, CHENG Tianrmin (Departm&nt of Neumwbiology, Faculty of Basic Medical Sdiences,
Third Military Medical University, Chongging 400038)

Abstract  Objective : To detect changes in levels of glutamate and asparate in mt discrete brain
regiorns which may be involved in the mechanism of seizure initiation and maintenance in somamrinduced
seizures. Methods : Total amino acids in freshly prepared bmin regions in rats at different time phases
after seizure dissected under microscope were detected by using a Becknman-6300 analyzer and 601 Gold sys-
tem for spectrochone analyzer. Results : The levels of total glutamate and asparate were significantly de-
creased in the 1at brain after somarrinduced seizures. The lowest level of glutamate was observed in cere-
bral cortex and hippocampus in 30 min after seizure initiation. It decreased in other regions including cerebel-
lar cortex and olfactory bulb. Asparate appeared to be more vulnerable to soman intoxication. The levels
of aspamate in 6 brain egions including striatum cerebral cortex, hippocampus, midbrain, cerebellum, dien-
cephalon and olfactory bulb at 5 30 and 90 min after seizure wewe significantly decieased as compared
with the contwol. Conclusion : The excitatory amino acid transmitter activity may play an important role

in soman-induced seizues.
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Tab1 Groups of experimental animals

Time after soman injection{ min)

Groups
0 20 45 105
Normal 5 - - -
Control - 1 2 ' 2
Convulsion,, - 5 5 5

1.2 #:HhEIx
96.4%,

IDso (100 {1g/kg )
1.3 Kok

) 10%% (4 ml” 100 mg ),
14 000 v’ min 20 min, , —40C
1.4 #fse 2
1.4.1 ( , Beck-
man ), LA . LiC LS LS
LR (Beckman ), ( ,
), ( s Do
Beckman 6300 601
1.4.2 , Beckman (10
anX 4.0 mm) . LA LC. LR 20 ml’h.
, 10 ml/min. ,33.5°C, 77°C. .50 pl”/

570 nm.
1.4.3 400. 200.
100. 50.25. 15 ¢g/ml,

s 2¢md” L 6 15 ~ 400
g/ ml (r=0.975~0.998).
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*2 ﬁ!ﬁﬁfﬁlﬁﬁkﬁﬁﬁﬁﬁﬁ*qzm@éﬂ[ms/p.nm]-g'l, n=5,Xxs)
Tab 2 Changes of Glu levels in rat brain after soman-induced seizures (mB/pmol-g".n =5,T%5)

Regions Contral Non-conwulsion Convulsion(5 min) Convulsion(30 min) Convulsion {90 min)
Striatum 9.23+2.41 10.11x2.54 10.73£1.91 9.21+0.63 9.19+3.73
Cerebral cortex 11.65+1,59 8.56x1.11 7.19£2.30 6.20£1.077 8.07£0.67™
Hippocampus 9.89+2.21 8.66=1.31 8.33:£2.74 5.20+0.95" 7.57+1.39"
Mid-brain 8.61=1.55 9.30x2.17 7.29+1.45 7.47£0.89 6.4220.81"
Cerebellum 8.42:0.91 7.66+1.18 6.54+0.78" 6.72+0.99" 7.55+1.12
Olfactory bulb 10.32 £1.51 13.17£0,94" 10.11£1.62 8.43+0.78" 8.65+1.01"

* 3 P <005, *x: P <0.01 »5 antrol
, . (P <0.05). 30 min .
(P <0.01),
(P >0.05). Smin 53.2%  52.6%,
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(P <0.05), 79.81%  81.69%, F3 ARFARERARMASRBRENAIL(%)
. 90 min, Tab 3 Percentage’ Glu concentration in the brain
, . , regions after soman-induced seizures( % )
o Unimvnlsion
Hr‘giulln
3. . 3 nnn 30 mum 90 min
. Cerelnal cortes - 53.22 6%.27
. Hippocanigus - 52.58 76.54
(P <0.05). . . Midlnain - - 74.54
Cerehllum 77 67 79.81 B9.67
‘ ° Olfactory bully - 81.69 83.82
7 .
’ 4 * : Data caleolated from the mean values
F4 REBFEARREAREARTLAEKFEHZL (m,/pmol-g~',n=5,x £ 5)
Tab 4 Changes of Asp levels in rat brain after soman-induced seizures (m,/pmol-g™",n =5,% ¢ 5)
Regons Conlrol Non-convulsion Comvulsion{ 5 ) Comulston{ 30 mmn} Convulston (20 mm)
Striainm 2.36+0.47 1.59 +10,5] 1.32+0.06 1 89+0.00°
Cerebral corlex 2.81 £0.51 2.73+00.41 241 +0.45° 205=0.16 23%+007°
Hippocampu 2.51+£0.26 2.45+0.23 230014 1 .96+0 08 L.9§+0. 12"
Mid-Druin 3.12x0.57 3.45=0.43 2.74 £ 0.85° 2.5+0 3 2,100,007
Ceaehellum 2.12+0.41 1.55+0.39 1 62+0.54° 1.59+0.11 1.70+0.08™
Diencephalon 2.39+0.17 1.97 = 1).44" 1.86 +(.80° 1.65+0.35" 1.83+0.24""
Dlfactory hulh 2.8l+0.37 2.14+0.58 2.26+0.44" 2.07+0.21" 2.18+0.61
#: P <0.05, %% . P <0.01 s conirol
’ 31. 2 }Lg/ kgo
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Surgical resection of eosophageal carcinoma and leiomyoma in a patient with

uremia
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