%510 545 3 1Y) P E S RILA R E Vol. 10 No.3
2008 4 6 H Chin J Contemp Pediatr Jun. 2008

HEA n B I S ARBE R 2 B o) IE 4L
Beiff 5 NMDART 335 5% W

Bk, xE%

(PR MBS EERILA, LR RN 221002)

[ ZE] BHH HIHREHEEW (EG) XU SRR R 4l B2 > e A A D RE 5% i & L mT REAL I
WG R EGh {657 Wi LB AR D RERE AR LS00kl . 3% 21,35 H i Sprague-Dawley %)y 45 40 1, 4:4)
0 5 BEATL 43 A A5 R KO BRZL(NS) ASBRXS BRZ (PTZ) \EGb R (PTZ + EGbl) (W1 (PTZ + EGb2) ./ (PTZ + EGb3)
FIEAITAL, R AU (PTZ) B4 U BT, LY Y B 3k B 2 2) 3042 A T R B G A ARG Iy 0 , W I 24
G K B 2D iC 2T RE AN T NMDART k948 1k . €58 A7 A G K B 2K B il i ik Ar B 7 it o 8L 3R
JYRITAS ] S 45 SR 545 B NS AUAHE , i B2 S AR i s i il ik 5O B 2 (P <0.01) . EGb iBY7 A
AIRIF B 451697 AR RGO B SAR A YO I B /0 FRIE PTZ 41(P <0.01) , i [R# EGb K (H /Ml EEYT
AR LR, IR hRi e 0 v s R AR BE A 7 70 B il B T 4 1 (P <0..01) . EGb & FIBIGI 74 5697 AT
FbA IR R B B> (P <0.01 BY P <0.05) ,1fi NS 41 .PTZ AR RTA W 225 (P >0.05) , @NMDARI
Fupe AR Y 45 FIS PTZ 2 NMDART 53¢ S 41 COD fE#545 H NS 41 W] 438 (P <0.01)  A[] H #2514
ST 5S4 B PTZ 414, IR R L3I0, NMDART 48 J52 10 =45 COD {H & di MK, 25 359 B #1E (P <0.01)
258 EGb nf LIRSk & B IR B IS s AR K B 27 > e A2 o B, i ELFR) AR s A AR B . X — 1
145 EGh N WM & FG NMDARL (il ERAA B C R, [PEHKILAIZE,2008,10(3) :367 -370]
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Effect of extracts of Ginkgo biloba leaf on learning-memory ability and NMDA
receptor 1 expression in the hippocampus in rats with kindling-induced epilepsy

DUAN Fang-Rong, YUAN Bao-Qiang. Department of Pediatrics, Affiliated Hospital of Xuzhou Medical College, Xuzhou,
Jiangsu 221002, China (Yuan B-Q, Email ; yuanbqiang@ hotmail. com )

Abstract: Objective To study the effect of extracts of Ginkgo biloba leaf (EGb), a catalyzer of central nervous
system, on learning-memory ability and possible mechanism in rats with kindling-induced epilepsy. Methods Forty
postnatal day 21 (P21) and 40 postnatal day 35 (P35) Sprague-Dawley (SD) rats were randomly respectively assigned to
five groups: normal sodium (NS) control, kindling epilepsy model, high, middle and low dosage of EGb-treated kindling
epilepsy. The kindling epilepsy model was established by an intraperitoneal injection of pentetrazole (PTZ). The learning-
memory ability and NMDA receptor 1 ( NMDARI ) expression in the hippocampus were measured by Y-maze test and
immunohistochemistry assay respectively. Results The stimulation times for reaching to academic standard in the Y-maze
test in the two ages PTZ kindling groups was significantly more than that in the corresponding NS control groups (P <
0.01). After EGb treatment the achievement of the Y-maze test in the three treatment groups was significantly improved in
a dose-dependent manner, the higher the dosage, the better the achievement (P <0.01). Immunohistochemistry assay
showed that the expression of NMDARI in the two ages PTZ kindling groups was significantly higher than that in the
corresponding NS control groups (P <0.01). Compared with the corresponding untreated kindling model groups, the
expression of NMDARI in the two ages EGb treatment groups was significantly reduced in a dose-dependent manner (P <
0.01). Conclusions EGb can improve learning-memory ability in epileptic rats at different developmental phases in a
dose-dependent manner, possibly through a reduction of NMDARI1 expression in the hippocampus.
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LB &/ N L& R G —FE WH " ER 1.2 Fik

P, S ECE LTI REM B E S T A 1201 SRR R FH SCHR™ B 7

G . AHS] H AT A 1k & 9 AL S o8 4
K, Wk Z B AL IR I . B AT AR A7
FEORAYA WL 7, A0 AR BT Bk DA R0 ) R o 3 )
T A LAY B 152 2 B0 L KK AL
BEAE AR QOB — S, HATZ B iG 23K
1% 22 A ] S P e R O — 2k B R AR,
SRR 3SR AT S50 245 ) © 8 i TR PR A ik 1 7 )
B AR R B (extracts of ginkgo biloba, EGb)
J2 MR - rh 1) P s WP BB AT 5 o, £
EAARAY SR A IR A HLIR S B 2
PEZGEAE R o ARy — bR e 22 W )
WANERE EGb [z i I FI677 Ik sl kA Ak | A 28
J B NG AR A 20K AR AR AN T B R &b 2 1e
TR RO A TR IR R B G Tk ) RE
AR NI F 2T A RE 1, BRIy & —Fh A
g P ST EG X A H
L 2] JCAC SN T BE R AT 5 0 1) S 3 F 5 B
I ARBIF SR 0 A LA o Ry ik, ASBIF ST I 4 1 PO
( pentylenetetrazol , PTZ) 15 % & B ¥} Sprague-Dawley
R BRI SRR TR i A T ) R Al 7 AN [+ 5]
i EGb #HATI0YT IRITHIG L Y BUH RS )y i AT
FJICACEFINAT RE PR, ] i LR 5 2 21 12
TREC RN B VIR 1 & N-FL-D-R 1A H IR %
{4 ( N-methy-D-aspartate receptor, NMDAR ) & ik (124
A8, LR EGb X s R R B 1 1012 55 AR
THRERT A 1 2 26 1 I A A FIALARD , Ayt DR 1
EGb 16770 )L H R REREAT S AL S B0AR4k

1 #RFTFTE

1.1 SEIg#r#d

1.1.1 %%y 21,35 H ¥ Sprague Dawley 4}
B, PR HE 55 ~95 o, WEMEA I, Hy 4% M 12 27 B 52 46 5
Py afit

1.1.2 2 B X A EGb (4R A7 & 5 R >
24% RAT NE > 6% , & 0.8 ~ 1. 0, AR <
LPPM) , by 29N & 5 A A i i A7 RS w205 e
R T Sigma 2% 7] ; — 3T (Bl NMDARL) f SABC
WA G LAY TRARA R &4, DAB
BT LR ol koA e | e T T /A S

1LL3 AE Y AR (KRR EA
J7) s A ST HL(FE ) ; Nikon E600 27 4EHE % R 5t
( HA) s LEICA Qwin FRALIE 5704 RGE (T8 .

4%‘
0,

F PTZ E AU 32 me/kg WIS, B K 1K,
MRS 28 do 1525 1 JH G, FE AR R A &Y PTZ
MR, 9 % VEAT H% Racine FRIESN Ky 6 21, B
0 F:ARKENE; T kmdpdmim; 0% JLEZE Bk
B HTCE s T LREZE , BRI FR A A A BT
VSR 2 FEAETROR; V9. 4 5 0 -3
PR AT BV B, FLE RS S W2 R B
BRI B, A Ry 38 B s e . Rk B s R b
ST EBIWAIER

1.2.2 i@ B M SeHl Y Bk
W10k 21,35 H % Sprague-Dawley K45 40 H,
SRIG AT RV ) 1 4%, 15 ) S5 BE AL 43 5
H(n=8): FFRE KA (NS 41) | sSBAXT BE 2 ( PTZ
2H) \EGb K| & 300 mg/kg J4I7 41 ( PTZ + EGbl
4H) \EGb W& 200 mg/kg J&4JT7 41 ( PTZ + EGh2
2H) EGb /NFI & 100 mg/kg 1697 24H ( PTZ + EGb3
) . EGb DL 5% By LMk 5 550 i 48 18 10% 1R 2
W, R HIME H 4524 NS 20N PTZ 20 25 LUAR R R 1Y
AFRERK B H 1R ESES 2T do A RIRIITE
[]— 5240 25 FN ) PO ARV E IR SR, MARFEIR SR O
HE W S 2R A TR U S A v B 25 5

1.2.3 #3Jehhevistsire SHRERK
FY RURRRE 7 v, R 0.7 mA, HEHIH
FE 50V, B iR 5 s, OB 45 KRB Y Bk
EAETGEN 3 min J5, 45 Tl Y, EHXT 3 Y
WRRIEA N b, P 805 IR %o o S I A A0 | 9k it
SN BRI o VUK SR i TR Al R )
TR R . @UNZR B P - >R FBEHLAR S AS B 2 Il
GRug:, DR RIE RIS AL S 15 s IW—IRPEEA
A X RN M IE ), B2 K BRAE SR 10 YR h
A9 WELLA_EIEH (9710 FRife) Fpak 3242, LA
B R R IR 2 SR BT v o OB s R R 2% 2]
WCHCHLSE, A N AE— 50 H N E s o &S 417
WEF K H SRR 7 d T INAIRe R PEE o
1.2.4 5B WETHGE, KRA4% £
R H I R R T, PR A 10% 1y FR
ARZE[E E 36 ~48 h(4°C) J5, WHANME, Y
BRI, FIE S wm, BRBIARAS OO & 45
¥) BIR AT S gk,

1.2.5 #BaAgFEE PR AR AR LAF 25
TRANHL . — WK BREE L WM K Sk bR AE
5B HI19 0.3% H,0, % W %R T E 10 min
DA WA S S8 AL 0T 5 R0 5% BSA BT, =
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7 20 min J§ 2 240 AN T in % $T NMDAR1
(—H0, MBEEE 1:100) ,4°C 155 AW R bRid i+
Ptk IeG =i THEE 20 min; finialif] SABC % T
20 min, DA B ERZ A 0. 01 mol/LPBS 7843
Ve DAB A5 ~ 10 min, FHLBK GEW] o
XSS . PBS 98 Ml AR 2R —PLiR I B U0 A,
5 7] Y5l i

1.2.6 B#o4  RHA LEICA QWIN K& 0Hr
5 R GO B R AT AR S . s 2 5k
YR, Rdidt 16 skl . B9k Pl il CA3 X Ff
BLIEHC 2 4~ x 100 HLEF AT V- 34062 B (OD) I & .
DL EEE o 258 A st

1.2.7 %it$am A T RO LAY £
+ ARifEZE (x =5) F78 , R SPSSI13. 0 # it 1 r4e 1t
PRI, Z2 2 TA] Y B BR FH B R R 7 22 43 ( One-
Way ANOVA) JEY7HI G 9 FLHCR FHBCX ¢ £ 5,
P <0.05IN 2R A G L

2 #FR

2.1 RRBIRYE L

— B PTZ J G 18 26 47 K Bl 2 H B AR
JEASERBSIRINE R, O T~ WG, LUs R AR
GEWINE] , FEE ST 28 d 5 A R R ik ) 4L
PAERAE, I HIRRIELE 5 R 2 G LA A5t i) A
MR 5250 1E], 4K B AP 8:00 ~ 102 00 X K B
PEATIE KB, KA B At S R i iR AV

FEo 1525 1 PR PTZ 55, Bt KRR AT B
MRV L RAE KERPRNE AR R E I
51 PTZ J54 ~6 min I, —f#%7E 10 min 22457153 5
W vy WA st S T 9 300 22 e, T A B R T R, —
B 30 min J5AR/DFA fhE A AF
2.2 1TAZMK

BITHT, AE IS 21 HIRIEE 35 HiIR MK,
PTZ 454 5 H RIS NS LA L , ik B 2R AR e BT
T U IS 2 (P <0.01) , M AURSHZ
FEAEZER(P>0.05), {697, P H g E
EGb #6974 K Bk B2 SR B Bl g 2 T
[F] % PTZ ZH (P <0.01) ; [{]#& EGb K /i &R
SPAANE AL, BB bR UERIELE EGb 597 7]
SR D 12 22, BN S KO PR BB (P <
0.01), 21 HiRE .35 HIR B & 41367 Al J5 AH B kb
B, INR L EGh &30 816 Y7 HIG YT Ja ik bRk B W
BAFIRIFRT(P < 0.01 5% P <0.05), 7 NS 4.
PTZ 4367 RG22 5 o k(£ 1) o
2.3 Al
2.3.1 NMDARI Fa bk 2m e 55 A JtBE T W
£, NMDART PH M 20 LA 45 41 R B ot 45 )2 P R 1
O3, B FEME T CA 1,CA 3 XHEARYNIN)Z
T VbR Tl 7 440 )22 o FH 2 400 i 25 B0 () A )
T, RANAS—, M FEE B 5 PN DA 8 0 B 988 I s )™
Yy, UIBCE @08 3 o BV BRI U) R o R
G RE R (KL ) .

F1 FAXBRBREREERETEBRITREBALE (xxs, n=8)
4151 A 2L ; s B4 ;

VRITHI EGb 3675 TR HI EGh {67 )5
NS 41 36.25 £7.44% 38.05 +6.42 26.25 +9. 16" 26.43 +7.44
PTZ 41 140.00 +38.17 126.25 £50. 12" 91.25 £25.31 92.50 +17.52"
PTZ + EGb1 4 135.00 +34.22 23.75 +15.05¢ 90.00 +25.63 25.00 +£9.25¢
PTZ + EGh2 4] 108.75 +29.97 58.75 +14.57%¢ 93.75 +55.27 45.00 +13.09°¢
PTZ + EGb3 4 113.75 £39.97 90.00 +23.90" 81.25 £21.67 63.75 +20.65°

a: {7 AT NS 415 Ah 4 41 P <0.01;
PTZ + EGb3 [L#; P <0.01;

b 497G PTZ 415 PTZ + EGb £ 41 HL##4 P <0.01;
d:PTZ + EGb JAJ7 )5 SIRY7 AT LL# ) P <0.05

c: 1675 PTZ + EGh2 5 PTZ + EGb1 |

E1 21dXREES CA3 X NMDAR] &R ANEBRE=Y( x400)
X ,NMDARI [1)32ik% NS H £,  C.PTZ + EGbl 4 CA3 [X; D:PTZ +EGb2 4 CA3 [X;
C,D,E 2, FEiay7 & 0938 in, NMDAR] (98358 Wi />

A:NS #1ifF 5 CA3 [X; B.PTZ 415 CA3
E.PTZ + EGb3 ¥ T CA3 X,
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2.3.2 ZAKRHEDL NMDARI % 9% B R 64 b4k

75 H % PTZ 20 NMDARI 5 7 ™= 4] COD B 4%
% H NS B IR (P <0.01) 3897 )5, A6 H i
FRITAL 545 B PTZ A e, B IR YT 0 & 3,
NMDART %32 g 7= 4 COD (BB B FEAIG, 25 5346
BEME(P<0.01), 052,

£R2 HAARIED CA3 X NMDARIL FHHEE
(COD) Ky k5% (x£5)
21 5] R 21 A& 35 Ak
NS 4 8 15.66 0. 81 16.21 0. 87
PTZ 41 8 29.29 £0.76° 21.51 £0.42°
PTZ + EGbl 4] 8 11.05 £0.50 10.89 £1.11
PTZ + EGh2 4 8 15.28 +0.83" 15.12 +0.38"
PTZ + EGb3 4 8 20.38 £0.45 18.62 £0.09

a:PTZ 41 5 R & 41 e s ) P < 0. 01
PTZ + EGb3 41 L4 ,%4 P <0.01

b. 5 PTZ + EGbl 4,

3 g

ITEMRFEN, B AW (glutamic acid, Glu) 3%
PR S A AE I 5 2 20 0 B 3 i v e 2 AR
F & B SZ RS [ R B A AT 2% ST IC I TR 1
FAERF R, Horh NMDAR $00A 0 22 2T ie 42 h iy
KHEPIR . NMDAR S T B J2 K I R Y 3
(long-term potentiation , LTP) & il Fll 4 £5 14 S 88, 1@
it Glu /] T NMDAR, 521 G EEH A1 — &
BN, AL 4G Ca®* DI T 45/ 455 8 2 1 Mgk 2
[0 ( Ca” " -CaMK) | PKC 0178 % i i ( PTK) 3
P& AE SEEAE P4 LTP, i LTP J& ik i 2 R 48 A]
IAVER)— MR, S 1 1T ORI L [ 3 2 b A 42T
S E WL AR A bR NMDAR G i 5§ LTP
AT i, S 3 XF 22 ) e 4 i FR AT M T, 2
NMDAR £J% NMDAR1 5 NMDAR2 W/~ &, HoAr
NMDAR1 25 P FETEFE, i NMDAR2 Xif #4537 {4
I DI RER B VE A . BT NMDARI 9434
AT LM B> NMDAR ) 73 413 15§ 00, A% 52 56 4500
NMDART f 238 AT A

FATHY LI LR W PTZ g8 2H NMDARI 1
FIREENS HU B 2 7l & VE )5 NMDAR (i
PEG R . IO NMDAR 257 23012 Rl R & 1Y
AR AR, O P4 1R S A SR X A 3 1 S
A 3G A B 0GR AR R B RS N, RE
SRSATIE R Ml AT 3, T LTP (T8 BT S 8ok 28 1)
2858 fob B A, 38 AT 38 0t c-fos SR IR A FMA
caspase-3 NF-«kB 45 {5 VL4 BT 5 A & oo i 12 i

R R A S0 S e R RS . 7E B EGD
16Y7 )5, EGb 78 i 2 T 8 NMDAR1 Rk ()[R BF, if
3 25 RO B 2 2 IS TR, IR BE R i, R
FHW] 3858 . 4278 EGb 75— & F2 BE b v] fgid i 41
il NMDAR1 132 F 2% 25 >f ele 38 0 i 40 BRI 24 20
TLIRERERG ™ o A BEIEEY, EGh M4 A HL
P, R ) L e (g WS AR , R TR R A TP ™ AR R
it NMDAR 74 55 P FAESE MRS BE , R385 Glu
AR IR, T HA — R M HTRORE A .

25 F AR, FA T EGh Al 5@ 3 i85 2% > id 42
TIBEMK X NMDART 1% 2 3k el 38 s AR Y &)y Bl i
i1z uhse, S EGh FH TG ARG 7 30 L 2 12
REFRATHRAL T IS AL AR, JF Bk — 2P T
EGb 25 M4
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