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[ E] B @Y E (pentrazole , PTZ) EU K Bk DA 2R (¢lutamic amino acid, Glu) K y-243%E T (y-aminobu-
tyric amino acid, GABA) A9 M & E )5 30 min PG & AR Ak, FST U I 2 b AL o 7735 80 PTZ K i 40 857 SD Mk R R
SV TE R MR SR ORI B AEIR IV ~ VG, 35T L AR (S B K AR 5.10.15.20.25 .30 min AbSEK L, Wisk Bt
Ty SR FH R RO (6 T G R Th2H 20 Glu 5 GABA i, AEBRER /KO FEAME IE R 4 A4 . SRR itk R AR IV~ V 8¢
F,0.5.10.15.20.25 min 4HifF 4 2L Glu Fr & 50 0E F 0 A B TH 5, 25 57 A G2E 8 (P < 0.05) , ZJ5 TR F 1%, 30 min
20 Glu & it 5 IEH X IR 22 5 o8 (P > 0.05) 5 1 S ZH 2T GABA 5 7E 5 min B 34 =1 (P < 0.05) , Bl )5 TF 4R T
K4, 10 min IR [ /AR, 16 15 min I FRR S TH 542 2 25 min AR E (P < 0.05) , Z 5 TR T . 218 Rtk k)G
Glu 5 GABA & S AFTERARF )25 AL AR , Glu 5 GABA 2 [Al3A 3 B 25 - , M R AELAE R =2 —
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Changes of glutamic acid and y - aminobutyric amino acid content in hippocampus of
epileptic rats after epileptic seizure
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[Abstract] Objective: To observe the changes of glutamic amino acid (Glu)and y-aminobutyric amino acid (GABA ) content in the
hippocampus of rats in 30 minutes after an epileptic seizure induced by pentrazole (PTZ) , and explore the termination mechanism of
epilepsy. Methods: Acute epileptic seizures model of SD male rats were induced by PTZ kindling. The model rats were killed
immediately or 5,10, 15,20,25 and 30 minutes later when the epileptic seizures occurred and reached the level of IV~ V. The heads
of the rats were cut and the hippocampuses were taken out for detections of the Glu and GABA contents in the hippocampus using high
performance liquid chromatography. A normal control group was established via normal saline hypodermic injection. Results:
Compared to the normal control group, the levels of Glu content in the hippocampal tissues were higher (P < 0.05)in the model rats 0,
5,10, 15, 20 or 25 minutes after the epileptic seizure reached the level of IV~ V symptoms, and the differences were statistically
significant (P < 0.05). The Glu content in the 25 min group indicated the peak value, followed by a decline. The Glu content has no
significantly difference between the 30 min group and the normal control group (P > 0.05). The level of GABA content rose
significantly in the 5 min group (P < 0.05) , and subsequently began to decline, it came to the minimum value in the 10 min group, but
began to rise slowly and progressively in the 15,20 and 25 min group, and to reach its peak (P < 0.05) , then followed by a decline.
Conclusion: The research reveals the change rules of Glu and GABA contents over the time after epileptic seizure, and a dynamic
balance between the Glu and GABA contents is one of the factors that lead to the termination of epilepsy.
[Key words] epileptic seizure ; glutamic amino acid ; y-aminobutyric acid ; hippocampus ; high performance liquid chromatography
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T 2 A 28 e B (W] 25 A i 5 R 1Y
P 2y RE R, 2 i PR — i WL PR 22 R 5T
LA TR, WRAME S AL, SXm RS RR R &
128 JO 5 A ) 1 A R 2 Ao 22 88 Jo 22 [) B 9] 2K AT
Ko, DAy Mk Z FE R S M 4238 o LA A PR (glutamic
amino acid, Glu) R ACHR , I il 14 2 J R 24 o 253 ot
PLy-43& T R (y-aminobutyric amino acid, GABA ) A
R, AU, BN R AR B A
W BEJE Glu 55 GABA LR, Glu 15 GABA &
AR T 0 K AR SR I, R Glu 5
GABA & 2t (1 B AZ AL I 00 B LA , X BIF ST &
A HZOELHI A E R S, AR E A R R
W AH {4 1% 3% (high performance liquid chromatogra-
phy, HPLC) 5 1l /3 P4 & (pentrazole , PTZ) B K Fi
M 41 Glu 5 GABA &, 157 Glu 5 GABA 7E
FRTEIV ~ V9 L AE)S 30 min P 28 AL IRAE , 35
TR A AERY 2 I HLH

1 #RFEE

1.1 ##
L.1.1 SRR

fat BREAfEE SD R B, AR (152.33+12.69) g, )™
PO BB R 2= 3h W S 00 oo B L L IF R X IR 4
10 H, 25 T AR A AR /K Bz F 3 3 IS T &
PE, AT, A4, HAR 97 HKRS 5, 4
T 1%PTZ 80 mg/kg, HIAEFRER K H BEAL 10 mg/mL",
MRS, AR Racine 43 bR ). 0 9 R Jo i
WR s T A TR B AR 5 11 2% Sy T 3 [ 28 + 715 APk o
Sk 5 02 Sy T ¥4 A 28+ 5 P Sk + T PR 2 5 TV 2
Sy TELT P8 o 24 M S+ B P 2R + I IRt T 5 V
0 Ay TET PSP 2 M S+ T PR 2 4 5 R o7+
BRAE . ARYE Racine 73-9%¢ , TN 2% e LA F Ar i B AT
AR ST ST R AR A SRR IV ~ V ZUEBUE K R
VE R AW IR E LRI TR S, Ao B
R BRLHE B R AR, 3 S T R Ol 94.85% , ik
PR FEAEAR IV ~ V IR AE R KL 83 H, ikt
85.57% . AENY LI FF4 3R JF N,
1.12 XA 5 E

HEE ., NG (ko fEE B v ) s oK SRR
KRR DY 2 B A7) 2 o = oAl L- 4
R (L-Glu, 100 mg, HPLC=99%, |- I 2E YR}
FeABRA T s GABA (20 mg, HPLC=98% , Jb 5T % K
A A A= R A PR F] ) 5 9-27 H S IR R (S A
ali, Jb ot B RRBH AT BRA ) 5 SE58 K A

TR PTZ (BRI AR R A BR A R ), AR R K
Bie i 10 mg/mL £ .

LC-20AB 1= 2808 AH (035X : i & SPD-20A UV-
VIS Detector (= 7 U 2840 AT WG AT AR A 25 5
CTO-20AC Column Oven 3% F 5 i 46 ; SIL-20AC
Autosampler H sh i FE 4% ; LC-20AB Solvent Delivery
Unit 78R 26 % , Ver 1.25 Workstation TAE , (6.1
B AL BLER  LC solution ST o AR 25 328 5 0
HL, 295 Eppendorf 5810R , 5 [E] Thermo 2 7] ; Sartori-
us BSA124S Hi K8 FE 2 HIITRL A (L) A
RN A 5 M 75 T TR AR, 205 KQS200E, B LT #E
AL ARA FR 2N ] s Seven Compact S220 pH T, MR-
FIZ AL (106 ) A B F s OLABO i = FH R /K
56,705 HH-W420, 5 R 22 DUV A AR R A
1.2 Fik
1.2.1 AR S B

HERAFR 5 GABA J% L-Glu FRifE i 4% 5 mg, 43 3]
WK ERZES mL, B 1 000 pg/mL GABA
F L-GluBER R RS S AR BbRE TAER™
122 &iE5M

RedClassical AQ-C18 & # (5 pum, 250 mmx
4.6 mm) , # il 30~32 C, Kl 3% 4 265 nm, HEFE 5
20 pLo i BhAH A: 50 mmol/L Z 2 4% Ik (pH4.8)
410 mL+2 217K 85 mL+PU & Wil 5 mL (KT L Ky
99:1); W shHH B: ZJE 500 mL. WEAH A S s
B AR A 3:7, T shAH A I shAH B2t i <.
20 min JE . IR SARAES EEUENAR T : 0 min, 20%B;
5 min, 20%B; 20 min, 40%B;25 min, 60% B; 30 min,
60%B ; 30.01 min, 70%B; 35 min, 70%B; 40 min,
20%B ;45 min,20%B. i sHAHH : 1.0 mL/min,
1.2.3  Houh) & B Z

W3 PTZ J T i 7 SD e R s Mt &
VERARY, MR RURPE R MEB IV ~ VR, 4350 F & AR
(0 min) K & A5 5.10,15,20.25.30 min ZE5E KR,
TSR T, TS B, VK /DN 40 B XU i 5 2
g1, FrAREASICE T-80 CUKAI N IRAF % FH . RH
HPLC % Glu 5 GABA & &, KU 4 2IREA 2
AEBRS  SERERIN . DA AR R AR AR , W Ak
b, s 22, A BN 2tk n A 7572, 3855 LC solu-
tion 7T TEAS 2] Glu 5 GABA W
1.3 “%itFriE

K H SPSS17.0 Ge it 4k R AT G vt #r L 25
PR bRifE 22 (3 £ ) Fom , ALV LR H B R 2
Ti 2500 IR 2 8 A 2555 LSD A . P <
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0.05 NEFAGIFE L,
2 % R

2.1 S BER AT A E I

FF S PTZ 3 min 2247, KB AR 9 B il
G SRS B WAL 2, A TGS, =8 m i
i, ISR R, TE SV R IR AR T, PR e,
22 BRI Sk TS UL PRI R A MRS , 48R0 43 K Bl
S AR, F A AU T e B2, AR ek ] PR P
TR Ay XU P B2 2 P st o7, AR Bl , DU
SR LI, AT BRAR , [P e K RO R o o 52, /0
EOPE T R, B IR RAERERFFZEAN R 5 mini&HT A
Atk 3 R BRI IR A 15 PR BV 9 K LA
BgONAE. AHRBRENEARNIV RSV L L
KA. 1EH KRB IO ERER & A
22 HLAGluYE GABASE T AL

Glu 5 GABA FRifE it v S50 AR (3 (&1 UL 1T 1, T
HHA Glu & GABA R0 AH (i 12 LT 2.

it RAVEREIV ~ V 481F,0.5.10.15.20.25 min

1385 T4 81 Glu # BEBCIE 6 %0 IRALW 71 75, 2% 57
0! 28.678
5007
= 1
5400 GABA
= 3004
= 200 20.067
Jg
; cl
1003 5699 16.714J !
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A i A A M
S a w\m =~ S d vy > g oy s 9
= = = = & a a a &
(AR B] (min)

El1l GluK GABARERSIKEREE
Figure 1 Chromatogram of Glu and GABA standards
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Figure 2 Chromatogram of Glu and GABA in hippocam-

pus

HAG 53 L (P<0.05,% 1), Glu (i I B 7E
25 min 24, 5 min 4 Glu % &% 0 min 201K, {H0.5.
10.15.20.25 min 4] 2 [8] Glu 7 & b3 22 LS 3T
27 X (P >0.05),30 min 217 SHH Glu & & 51E
HXTRRAAA L, 22 7 G2 B (P> 0.05) . W5
HZ0 1 GABA & 3 AF 5 min 2H 2 25 min 244815
X FEZH 25 TH 8 (P < 0.05, %% 1), 25 min I 34 5 0§
18, AR 41 H AT GABA &5 5 1E# X IR L
I EZH(P>0.05), A, 10 min4l GABA 7%
HRMK,5.20.25.30 min 41 GABA & 51 T 10 min
4, EZFEGIT¥E L (P<0.05),15 min 4] GABA
FrEE T 10 min 4], HEF AR E (P> 0.05) ;30 min
ZH GABA 5 20 min M L, 22 57 B 24 X
(P>0.05),

F1 WEREXREIHEAGI.GABA ZETLIER
Table 1 The contents of Glu and GABA in hippocampus

(mg/L,E +5)
21 Glu GABA
TE N IR ZH 150.50 + 14.70 36.48 + 4.50
0 min 21 180.34 + 12.69" 35.07 +5.33
5 minH 174.54 + 14.33 4235 +431"
10 min2H 173.12 £ 22.06" 34.26 + 6.08
15 min2H 176.91 + 1417 38.07 +6.73
20 minZH 175.96 + 11.67" 39.04 +5.72°
25 minZH 183.26 + 19.70" 47.64 £5.57"
30 min ZH 153.61 + 8.29 39.15 +3.73%

SEHRRLE LL#L, P < 0.05; 5 10 min4H AR, “P < 0.05,

3 % i

IEFEOLT N AAAE—E & 51 Glu 5 GA-
BA, Glu & 575 T GABA & &, H. &AL T -k
Ao Gluxt KA BHBEEMEH, EAMIS 52
TCIER B oAk, 38 RIS ma il 58 K A B vl 2 T AR
AT DAV IR i N 25 2] G012 G2 sh RRA RN DI RE,
S ki PN 5 T B 1) AT P R SR R 2 A s T, A
ZeICNATPED S T GABA J2 I P 32 1 i o S 3k
RIS PR 25388 5T , Pl A 5 Ml ol 28 i 5 ] D/ b2
A IR AR, BRI HIVE T, il o 2%
AAPE, AW AER ER, Glu 5 GABA 7ESR MV ~
VKA 30 min NAEFERLAR RS AL, BIY Glu 755
ik BAYR R AETT BRI (O min B B @ 35 715, HAE 0~
20 min WAL, B FALmRPRAS  FF4E % 25 min
B Glu 7 235 Bl im 06, 2 5 IR T B AHXS Y GA-
BA F i 7E 5 min B B & 18 5 B S T 06 R %, 7E 10
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min B TR Z A, 7E 15 min I FRRGHETHE 52
25 minff GABA & 5155 504, 7F 25 min [N GABA &
WA T 2R B ETE, ZJE O R TR

WG R IR, AERN BT S 2N Glu & i e
TEHE X IRZ = 6 157 O AR 2 I P, 2 i g
PRI Glu KB A, S 85 Al T B Glu
FAHER, B R ZH 2 Glu K] 88 550, Glu
S, KA RS , Z IS L5 51 Clu Jg it
[F1] A 45 B A4 5 3R 38 Glu stk — 25 R, S8kl 240
MAMNE T Glu & JE i — B3 & . LAk, Glu & e
PEIV ~ VYR AE G 0~25 min AL THE ERIRAS , 014
HELAE 25 min, 25 &4 25 min P Glu 7ZEAE N K& &
BRI B I 2N Glu % & T, 11 Glu K
RS ik T8 FRIZ AL 5 2 254 ik
P20 Al A 68 2 ok 1 B %, AT S 3
WO ZAE" . Glu B eI PE IV ~ VR K AE 25 min
J& TR, 2 BRI & AR AR EZE TR A
AP HLEN ", RS | GABA #4217 GABA 3
ZANH T Glu 938,

I o 2232 o AR R VR A AR
GABA TE 5 N B 5 UK T Glu, S kA 2 R 48
I E IS SRR IS 238 . 2 GABA & i
B PR RV ERE NSRS 2 GABA F i
i, AT AR R AE . GABA SZ 4 () 3 K 58745
AT B o 4 B4 PR &1 L IE B GABA
A S 5 TR R &R B R R LR £
FIGUEUR 254 , T LAE AT IS Ik N GABA & it sl fid iff
GABA H5HAZIREE G AR HITGIN" o a2k 55
B B 2220 25 W ok K G 8 1 30 3 T s [
HE5E GABA MR HIAE T , A B BTIHRAE 5 TN R B
X GABA i &R 4t 1 2 T AR M il i 48 T 2% Ay
P A5 5 a8 AR A G B il LA R -3 T 3 B i
RO . AR R BN TEREV ~
VR AEG 30 min Y, GABA S R4 T 2 I B ETH
BBV IRTH R N R ARG 5 min B, B E KT RS
TG LA PRGN T 5 |2 GABA RERPZ TN RIS BEA
PEVERS = A 5%, BD Glu TR 5 51 GABA ST+
15 5 2 KRB T R o B AE G 25 min B, EIK GABA
T EALS min ZVERTHE I b iABIE(H ., GABA
Al Glu 2245 & R B AR i (GAD) i #2 AE 1i , Glu J¢
GAD & i , B GABA &30, H4h, GABA
R RN FIR0  GABA B4z i Sh etk 0 DL &
GABA F5iz AR & g /D ¥ n] T30 GABA & 511 3%
o 93—, Glu R IE 1 GABA, 53 Glu & i

REA, A7 B TR S 32 24 ar PR s 46477, H GABA &
SR, TR AR 2 P VR 3 R DT S L O AL
P20 B DAy, 3K AT BB AL PR 5P 0 1L 61
B ) —Fh SR R R VRS Glu B RG
BUAR A FR T HILE A& AR B0, 2 Glu & 4 20, i
2 AN A T 3L Glu F4512 (A4 Glu, SR 5 2 &
Tk Feie 5 8 it 2 Ak o 4 2 Tk e, T 4 2 T e 2 5
Glu 5 GABA [ JEURE, 24 Glu &5 /i, ML #h 48
JC AT AR R A SR R JERH AR Glu, T GABA
A3 A T R 22 oA PR sl 2% 1 0 5 B0 1Y)
P, R BN Z IR ZAERE R . TEIREIV ~V 2
KAE 25 min 5 GABA & F %, % JE 5 GABA .Glu
Z[E) 1 B 25 -4 J B e S A O o I AR GABA
BB E R U GABA JI I 1R R B4 5 IR0 & 1R
% 1k 5 412 GABA 5 s 41K, W GABA 1) i 4 FH
55, B ARSL BB AE R & AR, HA T RES | S0 &
VR EORAS (SE) AL I R 7RI
VERALER T, 0 530 2 AR 2 5 min 125 min, 7E
PR B R AESG 5 min P, RZHGEH 1R & AE AT
FATEE I 5 490000 4 25 min Ji5 , 45 FERE ORI AEIR
P, IR A& AR 1] SE S AR T et N s 2500 & A
25 min J5 , SEAE B BLRAE , DUV v BE 5 00 &
YEI] SE ALY AT RE , LR 75 25 UIULER A i X A B
it , bt fo s | KA

AW KB, TR & ARG Glu 5 GABA & # A7
TE Bt ] ] A2 AL B FR A, Glu 5 GABA 22 [A] F 15 26 467,
Al A FEOIN K AVEAREL L, MiRrE R RS A
T REREE SE. Glu 5 GABA A5 T 1Y & 4 524
1E, FE 5 AR I PE A5 30 min A Glu 5 GA-
BA & f AR AL A LA , Ryt R AE 2 00 & 1 B 2
B A BRI S UROR 25 , AL 1 A | ke
SR A8 7 1 S ek 2 i 1 20 200 63 4%, A
Il B (A TS R B
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