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Effect of Huangqin (Scutellaria) on Behavior and Expression of AMPA Receptor

GluR1 in Epileptic Rats
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(1.School of Chinese Medicine, North China University of Science and Technology, Tangshan Hebei 063210,
China; 2.School of Chinese Medicine, Hebei University, Baoding Hebei 071051, China; 3.Hebei University of
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[Abstract] Objective: To observe the effects of Huangqin (Scutellaria) on the learning and memory behavior
of epileptic rats and the expression of AMPA receptor GluR1 in the brain. Methods: A total of 45 SD rats were
divided into blank group, model group, Huangqin (Scutellaria) low—dose group, Huangqin (Scutellaria) high—dose
group and sodium valproate group according to the random number table method, with 9 rats in each group.
The epilepsy model was induced by intraperitoneal injection of 35 mg/kg pentylenetetrazol (PTZ), and the seizure
grade and seizure latency of each group were observed before and after treatment. Morris water maze and Y-
maze experiments were used to observe the behavioral changes of rats. The expression level of AMPA receptor
GluR1 in the brain was detected by immunohistochemistry. Results: The level of seizures of rats in Huangqin
(Scutellaria) high—dose group and sodium valproate group was significantly lower than that of the model group
(P<0.01), and the onset latency was longer than that of the model group (P<0.05). In the Morris water maze ex—
periment, the duration of escape latency of rats in Huangqin (Scutellaria) high—dose group and sodium valproate

group was shorter than that of the model group (P<0.05), and the number of crossing platforms was more than
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that of the model group (P<0.05). In the Y-maze experiment, the number of false avoidance of rats in Huangqin

(Scutellaria) high—dose group and sodium valproate group was less than that of the model group (P<0.01). Im-

munohistochemistry showed that the expression of GluR1 in the brain of rats in Huangqin (Scutellaria) high—dose

group was lower than that in the model group (P<0.05). Conclusion: Huangqin (Scutellaria) has a protective effect

on the rat convulsion model induced by pentylenetetrazol. lts mechanism of action may be related to regulating

the expression of GluR1 in the brain. Huangqin (Scutellaria) may become an auxiliary drug for the prevention

and treatment of epilepsy and brain damage caused by epilepsy, which is worth further study.

[Keywords]

zole; rats

Huangqin

o 218 P S S R I RE R PR 2 A, 2 LA
P8I0 S WA 5 R RS P R A R R R AR 2 R A
PR, A IR RS 2% SR 28 RGBT B 2 R 5
DI o o Pl 22 3ok J5 5 00 ) M o 22088 B SR AT , i 22T Y 2R
PNk B SR R O, RS DR 1 0 A4 S SR AR AR
PR Z AR (AMPAR) J& S W) A M 22 R e Th — 28 2 A 2%
APEM 2B AR, )z AT T e g R 4, S RE
SN K Kb i Ca> N i, 3 5 R R RS2 IR 45 6 R 4%
YER, T AMPA SZ AR Fy 2o B2 B0 AT LA 802 Rl 2450 05 A
PR 0 B 2

W N FTEEH Labiatae) B85 Scutellaria Subfamily)
XS T A W) ¥ 5 Scutellaria baicalensis Ceorgi B T 1#AR | BR
i =R N SN 7N 7E R AT S A CY S
B, A TS D BHZ 2 MUK R, B %5 T s A R B4
BATYUR Sise ES5E R, OF BA DR R A A R L
SR AN G BE IR B M AR RSB R FHIR DU U (PT2) Al 27 2
WRTIASE , WL B 25 XA 5 28 A B2 ~J A2 AT o 2 Bl 7
AMPAZAAGIuR 1A RIS o
1 #R5H=E
1.1 5% 45 H 4~ @R IEESprague-Dawley (SD)
RELABTEE(100+5) g, W HALERER =3P Sc g o, 3l
PIVFATIES : SCXK (3E) 2013-1-003 . f #% T (22+2) C,
M 50%~60% , 12 h TG AR 19 52 P ¥R 35, P it 58 A ) 1R H]
IKFIBRETRL, SR S PRI F L BER A S s il
EIIVFITIES : SCXK (FL)2018-004 AN S8 28 L 45 h BE 245
FLFBe sh ) S A FZE 0y 22 v A T4t
1.2 HdhEA EEPARA di b b B 25 R B M
& B B 41 At iy b 4 22 5 77 2 bk 2 AT R A | L 4
190102, 23 Bt 2557 BL A 43 DT 53 458 75 5 2015 4F i (o
25 ) — BRI AR A B IRAT T LA TP 25 B2 ) o 1%
DU (2 [E Sigma , 15 : P6500-25G) 5 PN G ER#M A Gl v 1 v
TIZA R F) L 5 : H43020874) ; Anti-Glutamate Receptor 1
(¥ abeam, #t75 :ab31232) ;Goat Anti-Rabbit TgG (9% E ab-
cam, L5 :ab205718) s — ¥k S e ARG I 5] & (b st
FZ8 M, 5 - PV-9001) o B A I IR S0 7 PR U 4 24
MARR A 10R5 /KR L2 b5 R 20K, A4 200 0k (19 257
IRAIFIES , T60 CIEIRKIRHRLT A1 o/mLAKIZI , H#H
I LR R I 25 24
13 EBME CX-41 AW BB HZAOlympus A F) ;
RM-2245 8L X U1 A HL(BEFILEICA A Rl 5 YD-315 U DK R

18

(Scutellaria); epilepsy; AMPA receptor; GluR1; learning and memory; pentylenetetra—

YIR LA 25 3l RT3 3 A FRA R 5 SL-502N AV L R
(L R B R EAER AT FRA D) 5 Mini-S4 B0 B 0oL
(L ifg BRARS SRR A PR A T s AG-9007 8 T Bh B Wi %
(18 Eppendorf2A &) 5 — R MG &5 GBI AL B2 y7 23
PR ], 45 :20173150338) 5 Y-k & (b st AR sE R} 4% A fR
N FD) s MorrisZK R B (AL U WM AR A BRAFD .
1.4 #AEL5 5w SRR dF KRR RRAM N,
1 RIEAMUHC ST 1~ 455 BRI &  F ML ECE
FIEHNIRO HAE A2 UL AR 36 R AR M K |
2F-8:00: 00—10:00:00 , T A 4 25 T PTZ IR W35 me/kelE IHE 1
28 VA 257 0.9% S A AN TR SR I T8 5 o R IR PG I W
FER RATT ARk, i B8 Lado 72 125 4 7 o e VR 254 (AL
R, TEERI8 N, LS U 3.5 3 3.59¢ L LI 1t &
YA A 3 ASE T, S 65 A ik A 00 oA A 8 S0 1 e A S5
BORFBET R R, A AR 2 T R AE B R 2 H BT 3
PR 32 S A5 AR T R B ML B - 312 40 AR L2 (T
PRRERL BRI A B i i, PR 8 L, s 4 )
A8 HE IR A LT %88.9% , BET%6.7% .
x1 Lado B%

17k

To kAR

ML NE

SUESE LS

EERIG i auS

XA A W2

XU A B2 | f R

Ui A P2 | SR A

SN

58 LKA
PR 2R (SE) KAEIEFI3.5~7.0
1.5 SEe#sh  HIERIERUE R TR IR, R TR K
PR E IO 5 2 T B IRYT N A K RE B 45 TN
PRSI, 350 mg/kg; BEAHIL . AR AR BUE B 45 T8
AT MIN0.5.1.0 g/kgs a5 FILA AR K SHE B 44 70.9%
SFALEES, 10 mL/kg, 1K/, F5£228 d.
1.6 ATHFR
1.6.1 Morris7K B S0 Morris 7K 2K By SZB6 J&— o il
TR SER YUK 0 SE 5, GRS AA T S8 RN A MR R 52
B PER 43, LA 2] SR K i Beslnt & S 5256 H A, 7T LA
TS Bl T 2 )28 57 1R, A 7 B BN ) g

=

d\
S I N N T T S =l 4
W




2020 11 A %2645 % 154 November.2020 Vol.26 No.15

*+ & s 518

2 SICACAT R IS I 28 LSS  Morris 7K 3 B 2 — AN RDE
K, FEEAR 120 em BN 60 em, 7K P BE R BA(E, Kt N
TIATE K, KAE35 em, KR ARRF22~24 CHETRL, 57K i 55 53R
[T IVRRR AR IVERRIE i — P& &, 5
HAR 10 em 5N 32 emo BN TSL AL IEF TS d, BER ISR
AR, B RS2R BRI R BRI SR B R T — 1T —
T — IV 79 Gy T i b J5 A K P o S 6 125 4 R BRUA YT 78
JE TR, BLAE S5 SR 60 s SR BRELS &5 e St i e
— KA LK LA R ORI B K K S B EK b &
F1A s ] o 225 D PR S0 BT i S — U N MIA T S 0 285 RS 1
SR B TE ks te A b [ ik , 5256 8 P g
TER— AZK B G TR AUK 0S-S50 3N W LE 120 s 258
JEARTK Fvih {5 IR A6 TR B,
162 Y-RESLH  Y-2RERAR = R A L F
SIS 1200 HAFR A T 0 TR NS 422358 43 (1 38 AL IX 40
B, SEEN T S r iR 2T I sh P i TR
AN ZS [HEICBE HT o B2 50 T 45 41K BRUIARYT 76 UR HEAT I,
SRR R BRI HtE 72 d, BRI ZR201K , 240
R B NG K BB A RE S v ) 16 3138 S min, BRI 2R
W, S5 2R T BRI, BRI O Y - 2K B B9 = AR A Bl
PSRy o GLE P RAINEE 7 e A e SEAR b R
KT, b K BRI e A S 2 B R R R 2L S S AT
SERSIRE R Ry B AR YR A T HE R F BN A S 4T
B i R B R G R R A K 52 50~70 VI Hi SR8, T
T EBRE AN 2532 390 o i1 R BRUAE 10 s N — IR PE LA H AT
TR Sy T A S R, 5 ) Ay b 3R BN K BROD AR B 2 A L e
I TT LMK .30 s, IR BUBTZE I 08 B S —kailiat
AR | 10 7 2H R BV VR ST 0 0% S R U, B [l st
TRKE D,
1.7 ARAKRE AT RHFMREHG  LA10%7K G 58 (5 mlkg)
I P IRR I , RS T K R, VA o T R 2R B T IR, 43 B O
FNGRE (.0 WEA & 5850 258 64O H N3 —/E LLS 1R
I 1) 2200 % DR TE TR 0.9% FAL AN I S, Z 5 A% 2 5
FH P VAR i1 2 2H U KR BRI Sk, 28 M i nE R B 3k B 2
AR SR B L2, T T s 4l e,
1.8 Segksade AR COR BN ST A 7 1 33 )44 o 4 4307
30 pmiW YT R, BT 1 S CATHICA3IX M IR ZH 21,
W D0 e 1) i 28 2R P MO T G L PBS BV S minx 3K 5 38
i W 30 min; PBSHIES minx3 YK ; 7% M1 Anti — Glutamate
Receptor 1 (—HURBATECHA 1:600) , B F4 “CUKHI12 h; PBSH
PES minx3 UK ; 1Y 3R B AR LSBT ARG ( HU R BEAEECH

1:200) , %3 F I 30 min; PBSHWES minx3¥K ; DABR (4 5
3~5 min, PBSHE10 minZe 1k S0 ; B Je (5 FH A B2 T A% I 7K
AR e e, A O BRI S A, R R N AR T C AL
CA3X, Bk B M LEF AT GluR 1 A 4R B S0

1.9 %itE s NHSPSS 22,08 AT 8T #r , s
FH SRR 22” (xs) T, SRR LLECR B R
257 T (ANOVA) FIVEE 5 I £ B2 RL 75 22 730 07, TR LE 3R
LSDIEAGI A0 AN L 1E 25434 R 2555 38 40, SR
ST . P<0.05 W2 S A G E L.

2 & ES

2.1 XMPTZEM K RANER G Hoh LIPS AR
SO TE KA RYT I, A4 K U & VRS i, 2 57
Tegeit = L (P>0.05) IRIT T, B4 = R i 4L TR R A A
KRN VR AR BAR TAA L (P<0.01) , B 55 i 77 4 41
K IR L ARSI S RN L5, 22 57 G- X
(P>0.05) . (W.3%2~3)

R2 BITESAXARBMEZESRLE (n=R)
Easpill 1 2 3 35 4 5 6 7 B¥H
A2 0 0 0 0 1 2 3 2 2075
WEEAEL o0 0o 0 0 2 3 1 2 1990
WEEFEL 0 0 0 0 1 3 2 2 1945
RN 0 0 0 0 1 2 3 2 219

x3 EBFERAARBMEZESRLE (n=3)
215 1 2 3 35 4 5 6 7 B
AL 0 0 0 0 1 2 3 2 3140
WAMAEL o 0o 1 1 3 2 1 0 2510
WEEAEAL 2 3 2 1 0 0 0 0 970
N IR AN AE 1 4 3 0 0 0 0 0 9.0

E. AR A AR 1P<0.01

22 MPTZE MK KA R Hon LIPS HH
KR TR BAE BT, A 4R BN & VB L%,
2R TGIT I L(P>0.05) RITIG , BE = ) 2 FI T R
FZH R BRI & A T R DI AR 4 (P<0.05) 5 35 4 v 71l 4
ZH K BRI R AR TR S TN R A L8, ZE R TSI
X (P>0.05) o (W.324) E1124 K R & VR R IAAL S B3y
HAEE RN FE R K], 2 A TIRYT 14 dJF A TIAHEE , Rn =28
HRAR/ NS AR (P<0.01) o
23 RRATAHFIE

2.3.1  MorrisZK¥ B & 45 PR BE VAR AT B L A 21 R
Bl adk i PR AR e B R K T2 1L (P<0.01) 5 B8R v ARl i
FRITEAL ISR M 2 R g 3k O 30 e S P AR R 4 ( P<0.05) 5 B

x4 BHARKBBREZIEBRYPERKER (xs,s)

ZH 51 I R) IBIT7 d 1HIT14d RIT21d 1HIT28 d F P
AL 8 348.33+20.18  336.22+24.50 341.51£17.68 323.14+11.99 22889  0.102
IR 8 34647£1726  344.63+16.72 367.87+15.97 335.58+22.08 36578  0.063
prEsT= s i) 8 338.54+23.17  382.58+19.38"  428.19+14.32 449.26+16.09° 48870  0.001
[ 8 331.11£18.54  390.71x19.23" 433.76+20.45" 455.02+19.40° 54237 0.000

F 24.276 41.033 47901 55.171 Frenyn=64.923
P 0.142 0.001 0.001 0.000 Pier=0.000

VE HAEA A AR 1 P<0.05

19



+ &S 2020 11 A %26% % 15%  November.2020 Vol.26 No.15

25 e ) AR R PRI I I SN RN A L, 225 232 Y-RREIIDESR SIUESR: 24 IR DRI

Gl X (P>0.05) . (WL35) BHAE, 225 RG24 R L (P>0.05) o 55 VI e 45 5L - Al
T ke LR SRR T B DRV 22 125 1 2 (P<0.01) 5 355 o 5
=] =3 FEEELRIT PR B2 B IR 52 B ) . TR (P
= 0.01) ; FE A = 771 B 20 K B I R A DR VR B TR IR A EL
g == ' 2% G55 (P50.05) . (L&)
B ] F7 BHEKXREBESRBEER (ves, k)
] /\ 415 e S 7
ssoo , ' . : ) (g/kg)
! e ‘ SFHA 8 - 5.50£1.36  2.25%1.25
B 1 ZEXHMNEEE BRI 8 - 6.12£1.01  4.37+0.91°
5 BAKRREBEBERBRKERE (xs,5) BSHIRE 8 050  5.80+1.46 4.11x1.53
2157 FE(R) AR (gkeg)  HERETERI WAERIEH 8 1.00  537+1.17  3.18+1.02"
=K 8 - 41.10+17.95 (AL 8 035  5.75x0.98  3.22x1.12"
FEIZH 8 - 61.03£18.35" F 1.852 36.513
ARS8 0.50 60.57+21.60 P 0.215 0.000
WA SRR 8 1.00 56.25+18.80 E: 5 R G AR 1P<0.01; 5 AR 28 4R, PP<0.01
IR 8 0.35 55.71+15.10" 24 ZKFEAAMPAZARGIURTE K L BIRIL] K R
F 33.057 CAIXFICA3X GluR 1 FAEAHAEE A o 2 F25 F41(P<0.01)
P 0.006 TS g 0 S A RS SR M2 R BRRCA T IX T CA3 X GluR 1 FH A4
E: 5w U, P<0.01; 5 A 48,V P<0.05 B /D F AR (P<0.05) 5 3 %5 i 1) 4 K BLC AT IXRT

ZERRT 5 B : TR IR G — U AT 3L 30 245 BE 1 27 2 CA3X GluR 1 FHPE AN M 5 R A HL R, 25 52 i
KRIFAT IR 5 ALK B 5 BT Ad 2ERSL(PS0.05) o (WLE2~3 . 528)
(P<0.01) ; 25 E 5 4 AT IR AL K R S B E T R8 BAKRBREBSIH CAl XFI CA3 K GluR1 FR%LAAE

FEFRIZH (P<0.05) 5 85 i 7 i 20 K BSOS TR TG R HHRIEBER  (xss)
AL LU 22 RICGE TR L(P>0.05) o (W.3R6) ik AR AR (o) CAIRIIERAAE  CASKIER A
Fx6 BHARFHEAREMILE (x5,k) ZH4 8 - 863619 25204794
205 FIED) HARIE(gkg) BB fiAl 8 - BI5ETAY 30.00£ 584
F4H 8 - 7.37+2.25 BAIERES 8 0.0 4113£767 3975820
R 8 - 5.12+1.91° WARAEL 8 1.00 33254 740" 28.88+7.29"
AR A 8 0.50 5.19+1.53 FEE 8 035 3107539 277511646
A e AR A 8 1.00 6.25+2.02" F 15647 12.168
PR AN 8 0.35 6.46£2.01° P 0.001 0.002
F 2.582 E 5 AR 9 P<0.01; 5 AR 21 3K, PP<0.05
p 0.021 3’
E: 5w U, P<0.01; 5 B A 4 £,V P<0.05 SEG R I, EA X PTZ17 5 0 R BRI AR AT B 58 9 Bt

ELAT OB CAIRBRAN ;D KA A EE XS A EA
B2 &AARED CAl X GluR1 PEMEEMERIE( SEHK ,%x400)

ELAT G BAER L CEIRERAN ;D E KA A E R XS A A
B3 |AARIED CA3 X GluR1 HIPREHERIE( REZEH ,x400)

20
(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2020 11 A %2645 % 154 November.2020 Vol.26 No.15

*+ & s 518

TRVER, 45T B 5 0E B IRIT IS , KRG R VRS9 R AR
WA UGS, m A A ST # 22 5 IR AR
P — 2T 245 P PR G RR A Dy B IR 24, B8 iE T rp 24 3
KRB IRAE FH o Morris /K3 Br )12 B T2 S 1042 4
ik D 9T A 2 AU R E AT AT AR T L
ST 2 SCACHFIE Y B 2 ML SR, Y 2R B S F IR ST
W15 28 S A 25 TR A R T, SRk B R T ki 2K 30
PR B AR ST 0 AR I M, N5 s 2 2 AT A IR
A, 0T LA S5 S W S e 15 B R A IR A2 AR
FIM AR S EE R R, SR g, 5 i 5 e 2 R Rk
R ORI I R 5 B R R 3R VB AE  TH 4A H
SR HS NG R A AR 2, 1 B RS AT DA AN
BRI B2 T S E ARSI T fiE

BB HESNY P AN R G I EE A &
T, 2RO HLE Y A R 3o i M H 2 AR S Bk
g SRR 006 R D) AT AR SR BORIF S 2% PR Sl Ak 0 v g
I () R[] X3 AMPA 52 4 I R AS [) 2 38 5 000 & A= %8 D) AH
ST FLEEEME AMPASZARFS HURI ARG IR b R T RAFRHT
R,

AMPASZARSE—FhAENMD AR B TR 2R Z A, i DU
LAY FEA AN GluR 1-4. AMPA RsBE 2 78 &R %7 A )R PHES
T3, 0] LS 220 S il R T S 0 2 A A 3809 7 A
LGRS, K AR5 (LTP) B A A f )12 PR Ay m] 3
HIRIFFEIE 2 — TP H A~ O T B 43 ALK, - 5 il iy 43 2 R g
TG i 5 AR AR, PH I, 4 2 fk 7 200 60 32 0 SR TS 2 2R
BN M AL A 5 fil 5 A0, LTP R LARE S IR PR A5 S H SR A
LTPIF AR ON A1 B RIS 1 2% av M 28 il J5 FR A2 (EPSP)
PRI ARG 58, SR RSNy 55 A 2% 2] FHEAZ AR
Ko AMPARsHE R 24 P 2 S % 8 7 7 IS 00 T, 6 1k
Jei P B S R B AE 3 [R] B ) S
HINMDARs TG AT 350 22 H4ES 25 L, T B0 e 2k,
12 G 5 R AR 481 3 TR DGR MR L A RS PR
Ik FL DR 38 3, 9/ R 2, DR Bl 28 TG T B Je A B B R
A FAAL L 7 SE B PR sl A A v A5 SIS EE 20,

SERGEE UL R BRI K AT GluR 1 B9 223k 7K 2 5
T2 AL, T 25 7 B TR SRR A 4L 1 GluR 1A 38 7K
SEISF AL ARG, 247 M S L 1R R ) 1 S B
AR EAS T AR KM AR BT R, I A A y- 22 T R
REEHU, FEPTH -5 T IR A 5 0 B0 A, At
P2 TCIT BEE) 7 AR O BR AR SBCHE BRI E T R ASE 7R A B
B2 -2 I T TR IFEPIVEH , 2R 1 B VE AR 5 2 5
AT, I8 5 M 6L i M IR 2 A 3 o DAt J
SR, NI S BT P S S R B VR T R A 2 e i 4, Sl
KAL) A

25 TR, BRI X BT S BRVE Tl g R i
JEIHI AMPASZARGIUR 1 A BE TG AL , DA TR 223 2 R 11 2%
PEBEMEAE HR R BT RAE FH 00 (19 451 5 R A T e | i~
SANCIZ T I E B A ] BRI T P GluR 1 A 2R X
R OPIRAS | AR BB 2F 20 1C 12 0 B B9 ARS8 ) DL A 8
KX R I RTR T R A — 8 A B e ST A, O Ay

BT B 12 SIS AR B AR T AR

Bk

(1] RE, AR PR, 1) B AR & Bl (A 5 3 e ). v
REEZG,2019,26(30):24-27.

[2] VSEET BRI, 5 AMPASZ R 5000 19 G 2R [ 1], BE 22 45
i#,2007,18(3): 180-182.

[3] EZ B 28 e AR AR B ) i e o AR AR B M. LV

R R B RRAE, 2005:218-219.

BEEE TR, FULE S S A A 431 0

[ FA 7R B R L R 2522 i (A 2R B L), 2016, 32(2): 132

135.

[S] LIU Y, WANG T, LIU X, et al. Overexpression of

zinc—a2—glycoprotein suppressed seizures and seizure—re—

[4

[}

lated neuroflammation in pentylenetetrazol-kindled rats[J].
J Neuroinflammation,2018,15(1):92.

(6] FH, AALFR Morris /K2 B SEIG g Th A G2 )2 2 242
AIE 5 4 R (7). 1 B g BB 2% 55 R 4% 35, 2010, 30(4) :
321-326.

[7] A, BH S0, BRI 2 B R TN KB ZS A2 e JT 14
SRR VLRI Y FU K [ VLR A2 4 (B2 27 i), 2003 , 24
(2):38-42,57.

[8] ARMFEE, X B, At , 5 2L AL ph i A X AR A B RL ) 22
AP R RHIE). B 25 5412, 2020, 26(5) : 45-48.

[9] JEIAR , H 2HBR, i 22, 45 A5 Hb s i X A AR 7R O B
RIE R FTL-1 3 S 2838 i S—HTZK AR AR 1) 52 i [].H =
2534, 2018,24(16):30-33.

[10] J5Ha ST, £ 553, 45 MR 2 B0 K R 2 iciene
FIHE I SAILHI TG 5 4 2 0k 22, 2019, 27(4) -
234-237.

[11] FU Y, CHEN Y, LI L, et al. Food restriction affects
Y -maze spatial recognition memory in developing mice
[J]-International Journal of Developmental Neuroscience,
2017,33(60):8-15.

[12] LUOSCHER C, FRERKING M. Restless AMPA recep—
tors:1 mplications for synaptic transmission and plasticity
[J].-TINs, 2001, 24(11): 665-670.

[13] CATARZI D, COLOTTA V, VARANO F. Competitive
AMPA receptor antagonists[J].Med Res Rev,2007,27(2):
239-278.

[14] WHITLOCK J R, HEYNEN A J, SHULER M G, et al.
Learning induces long —term potentiation in the hip—
pocampus|J].Science, 2006, 313(57): 1093-1097.

[15] MACDONALD R L, KELLY K M. Mechanisms of ac—
tion of currenty prescribedand newly developed
antiepileptic drugs[J].Epilepsia, 1994,35(4):S41-S50.

[16] MACDONALD R L, KELLY K M. Antiepileptic drug
mechanisms of action[J].Epilepsia, 1995,36(2):2.

[17) FHE, TR0, 4 R, 45 B 1Y U0 K Bl
H ] B 2 I 2R LA B 0 1 By~ AL T R M AZ AR 52
M [J). P R 2R 4R, 2013, 25(5) : 528-531, 533.

(FeAs B H1:2020-03-03 40 4 : X1 #1)

21



