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UAE] B HITREAERSEFEE M EMRE AM-3(caspase-) TEHKER R R FHLH S+ HEAR
AN BRY T NRGHTREFIE. HE % 20 B84 SD KR 108 REENS N 3 H .4 B4 KA
BREHRBYTHRAEI=RIMRERAHNERBRHKEE . T HAES RGBS TSR A
REY S0mg/kg, 12h EHEHEEHS 1 K. ABRAESSEEBRK, FAIYTRRKERE 1.3M7dR
R A bERT S DSHA TP caspase-3 BARE, RAEHR-REBEER M (RT-PCRYFERIBLHARA
Hicaspase-3 mRNAZK X, #WR KKFME 1.3 M1 7 dJB D caspase-3 KE H KX mRNA RXHENHARF
F#5,3 d BHAMRME (P 5<0.01), BEMNRRY T HA S B SED caspase-3 BEH & mRNA RiEHEK
BARETRP<O0.05 8 P<0.01). #i® KERREWMKSGIELD caspase-3 RiA L EIMH , #7 caspase-3 &
5THBERRGHRETIR. 8T RRYET HIEKEED caspase-3 {7 H Rk , 77 H X B HE 4
BRI BRPHLHIT B 5 51 D caspase-3 RERIAA X,
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Effect and significance of Ginkgo biloba (# #¥ ) extract on the expression of caspase-3 in the infant rats
with brain injury following recurrent seizures MAOQO Ding-an, TAN Chuan-mei, LIU Li-qun, BO Tao.
Department of Pediatricss The Second Xiangya Hospital, Central South University, Changsha 410011, Hu-
nansChina

[Abstract] Objective To investigate the effects of Ginkgo biloba (427 M) extract on the expression of
caspase-3 in the hippocampus of the rats following recurrent seizures, the role of caspase-3 in the brain injury
induced by seizures and the possible protective mechanism of Ginkgo biloba extract against brain injury.
Methods One hundred and eight Sprague-Dawley (SD) rats, twenty-day-old, were divided randomly into
three groups: the control group, the seizure group and the Ginkgo biloba extract treatment group. Seizures
models in rats were);produced by consecutive inhalation of flurothyl daily for six days. The rats in the Ginkgo
biloba extract treatment group received 50 mg/kg of the Ginkgo biloba extract through intra-abdominal
injection immediately after every seizure, and after 12 hours another injection was repeated, while the rats in
seizure group and control group received volume-matched saline through intra-abdominal injections. Brain
tissue was sampled at different time points (1 day, 3 days, 7 days) after last seizure. The expression of
caspase-3 protein in the hippocampus was detected by immunohistochemistry, and the expression of caspase-3
mRNA was measured by reverse transcription-polymerase chain reaction (RT-PCR). Results The caspase-3
protein and caspase-3 mRNA levels at the time points of post-seizure 1, 3, 7 days in the hippocampus of the
rat pups in seizure group were much higher than those in control group, while they were highest on the
post-seizure 3rd day (all P<<0.01). In Ginkgo biloba extract treatment group, the expression of caspase-3
mRNA and caspase-3 protein in the hippocampus at different time points significantly lower than those at
corresponding points in seizure group (P < 0.05 or P<<0.01). Conclusion Ginkgo biloba extract can
down-regulate the abnormal expression of caspase-3 in the hippocampus after rat repeated seizures. The
suppression of the abnormal levels of caspase-3 in the hippocampus is probably related to the protective effects
of Ginkgo biloba extract on the brain injury induced by seizures.
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HRERC MBERLAERERUEERERER
F§-3 (caspase-3) BHAIMA -, RBEZXIERER
BELE S TFREAOHZEMB G, ILRRE—L %
. ABERRBE AREEENRREXD. BF
ERIELBEHRBY T PH BRA T, AiE2
SHEZARMARPERY, AMREEELIHEKX
BB, MEBE H R X caspase-3 FiKH)
B0, 559 R 7 I R B 4t R P M 4 46 4 T RE R
FHLH .

1 H¥ERE

1.1 FERA RS Y WA R B e L v 3R
75 & B Bl R4 (i 5 . 14020748) , TRIzol K] i
% [ Invitrogen A HE| R4, FHFEANEHERE
MBI A B #£ 4, TaqDNA % & 8 iy Ib 5 K R B AR
FERAFRBE 2EAARaRM&.3,3-28
H K M (DAB) B 387 & & caspase-3 Hi{& H &
WL BEY TEARA AR, INTP Mix LR
BHEMIBSY caspase-3 RNSEIYd LEBETY
YT BREARARSERA R R, caspase-3 5| Y F
i (F 3% f BT K B 210 bp), ¥ 5'-TGGCCCTGA
AATACGAAGTC-3, F##f 5-GGCAGTAGTCGC
CTCTGAAG-3',

1.2 TRIHYRHE 20 Aif{EHE SD XK 108 R
FERERFIYF LR, KEGS 7411, 04)g.
WHENBFRE S N5 BA K4 RRE R
WFBA 3 H. TRAESKEIKG 3L 0B EEH
WA REBY 50 mg/kg,12 h FHERES 1 K;
MRAMFERAKXREEERSREBEK, TX
WARBKIE 1.3 #1 7 d BEHLIEE 6 N 34 W7 3k BURS .
1.3 =HIMBAREFRENKHE HXEBA
— A EFERHELBHHMR (30 cmX 20 cmX 20 cm) KN,
i A8 TR 5 LK = W Z BA Mk (2 H Aldrich 28]
0.1 ml FH7EM R BELK L, BB T, A KB IR
BRIt ic B 5 30 min B, MEKBKEES . BH
FRAREE 1 K. 2% 6d. HFAYWLLRE
LB AEMESAR  RAFFFESA.

1.4 ZBRHFE

1.4.1 AL ERBIE DK caspase-3 EHFE
HRASEAYBRIENEERORCP) &4
ik, A1 ¢ 100 # B caspase-3 HLik K —Hi, %
SP HE#TRE, LARARARZEREREHR
EEBTE N AEAR. 5 REMEILER 2 KA,
EERTMAFNBIRXERS M 400 FHE,ZH
Image-pro plus 5. 0 Bl 43 #7 5k {4 9 52 FH 4 52 L 4

MR EE DOE.RRBVEAREKTE.
1.4.2 BHF-RAMERN RT-PCROKGNES
X caspase-3 mRNA ik ;. R 5 TRIzol EiXF# 1T
WDARAE RNA RBREEHF AR cDNA £ —
&, 7£ DNA 1535 & B X & # 4T caspase-3 ) PCR
YL BFBAECH 1. ST s R B k. B
BB B 3T A A 4 47, 7 B caspase-3 RT-PCR
EYEFETH ABERMENEER.

1.5 SEit#4#7 . A SPSS 10. 0 Gt sk 6., 3
BEBUHBLFEEEZGLEOER, RHLEREHS
KAHT,P<0.05 AERBFHITERE L.

2 & B

2.1 KRB¥Dcaspase-3 WEHRKI(E LELME
W 1,8 2):caspase-3 E AR EHERFES E
BEMNTHAAMRMEN . BIETRE, 2FARK
e MBAKXRE DAL P KR caspase-3 EHE
HiRKERE 1.3 7d B S HE P caspase-3 &
BBk, dAEEP 5<<0.01); FTHRALH
B &% D caspase-3 BHREKE KA BHMK
(P<0. 058 P<<0.01),

%1 SEKMBD caspase-3 FAREM

T Gts,n=6) Al
A5 1d 3d 7d
ogiF:] 0 0 0
KA 126.803.90° 159. 4043. 03* 130. 104 3. 30*
FHA 86. 0042. 24° 98.50+1. 87° 74.16+1. 47°

53 RA R L, P<<0. 01; SHUKA R ik, PP <
0. 05,°P<0. 01

. 2.2 KB caspase-3 mRNA ik (5 2;H 3):

RT-PCR =414 1. 5% 36 5% 5 2 v 3K 4 #7, K 5
B SHU T W% ,caspase-3 RT-PCR F=41 R i K/ Ry
210 bp, ¥ R4 ¥ D H AT caspase-3 mRNA £ik;
FKEBEK)S 1 d caspase-3 mRNA EFHEBE X,
3AEEE, EA TR (P <0.01); THR4AE
B 18] & caspase-3 mRNA Z53k ¥ 845 Bk 41 B B F& 1K
(P<0. 05 8§ P<0.01),

N2 ZHEAKAWNND caspase-3 mRNA Eikf

T (xts.n=6) Af§
8| 1d 3d 7d
bagich:| 0 0 0
KA 0.4840.15 0. 65+0. 02* 0.4310.03*
FH4 0. 364-0.01® 0. 394-0. 02° 0.1940. 02°

E: SN BEARPHE, P<0.0; 5HEARSLE P
0. 05,°P<<0. 01
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M :Marker;1~5. FHi4 1.7.3.3 M 7 ds
6~10. KA 3.1.7.7 M 3d
M3 #HHAARED caspase-3 mRNA Mi%

3 W #

HRATR—NERIHTF. SRR EF P
HEFSE5MAXEABRKR TR, Caspase
FEF¥HEREAMEENAAMSHERATER
RN B Z—, K P caspase-3 B— M HEFBH
THEBANEOBRE EARATHZ FRE
HELALE, HIE LR A T RAT I B PO,
HHFFR KW caspase-3 BRI MAMA TR B &
BHRMELEZ R EHRAFETEHBEY . LM
I /75 e T 0y e 24 5 460 B o A P 2 A LR T 9
f£H caspase-3 TEHEHE IR, W H caspase T
WEZARATCC, ZIRFEHTHAR LA, Kb
& 48 5E RN PR BE Y caspase-1 FEME DA LA RAH
BENT AHRALERER EEFARBIRRER
B caspase-3 FF;HAERKEHKE 1d RAB G
caspase-3 iy mRNA REHAREHHBHM,3 d &
WefH, LR BB T B, 7R caspase-3 25 T H B %
WA Bt 72, Caspase-3 335 7615 BR I 01 45
PRE—ERE. RRIERERNRGERGRER
— Bt (B R L3 R, H W MNE , 5 caspase-3 &
BAREEIXER.

BEHNEERSAN—HHAR EAETREILR
%, LA 1R R & X E AR A st REA
MER, TEQFBEATLE HRADN . BRESN
MEREENRER. HRRABRTHREBYEER
0 45 0RO T, T R R M R L/ R
RENBEERERAZ— . 2 50nE8EELER. BT
TR, K BB At Mot o / PV 24 b S, B )
RN 2 i) e S i e X0
WA TRAMRRYIAT REREREREAD, #H2
R BMBR. NI ZXHEARB T HEHE

BL HRABERRED . 2R ERBE R
T4 D caspase-3 # mRNA F1H B R BB K
2 A R B ) AR B B T U, 3R R 8 D41 28 caspase-3 &
rHEREGERERRGESRPERETEEREM,
4R 25 m 4 B0 %o e 4 45 B R P DL BT BB S5 0 g
LA caspase-3 IR HRIEF X XA KL FH
il b AR TR A SR B B 4 )L B4 5 R R B
e F » [ B g 4 245 o R B 49y xf B & L3 B 488 45 B I
KT BRI R T BN HK 5.

MWABMMPIA T Bel-2.Bax ZE AL T H
B VA ¥, 48 7 4R B D BE b 7 v 4 4 iR (PC12) 4R
A9 Bel-2 F&ik , BR 1K Bax #& ik, fff Bel-2/Bax H{E
P&, — M # caspase-3 ¥ 1E , F i caspase-12,
WA MER C B DNA B2, a6
@it 8 Bel-2, T 8 Bax ik, 28 Bel-2/Bax H
H A ATBEIHEARBATRE. ERHERFE
%9, Tamatani " §WETMER ARAERE
FETHASERE, RAEFE—-FA LA NOWEE
HHEFE  ERMETHELEE Bd-2 RATH,
Bax ik B caspase-3 IEH: IR, SR M AT
T3 ) L85 B9 -4 40 R (NOST) ] 410 4] ¥ 28 5T 50 1
=, 3 R B gk 2% Bel-2 1 Bax & H 7K F X caspase-3
EHEBRELAEEE NO SBHLTHET M
%l ¥ X Bel-2 F ¥ & Bax B B F 5 caspase-3
% R KW caspase-3 WK ER MWL TR T IATH
PR SL A, A B F A0 B R SR SE R F-a (TNF-a)
R B4 A #-1B(IL-1B) % W] L) £ 1/ caspase-3 #
. FPEBRGEHMZTAT. ARRERE
TE B4R 7 - 2 B 7T 40 41 caspase-3 B R3E , M 1T 08
BHEHEBRRG, REATIHEREATR.
Bk
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1 BEE55%

L1 S0 fMBaELHIFE
E BR 41 45 B 0 (UICC) 41 75 89 8 # b oy
LEEE.2X KM .CT.REIEX,
Kb F 278, %& 13 B 4F 84 46~87 %,
F35(62. 719. 08)#F AR HR B M 1K
SRS B AE, F4H 20 B B LR
BB R MBS B E 20 BIAXT R,
1.2 ARE Rk .4 5 F 89T
REHm, RARERERERHHA
BASFRM T HEHARER.

1.3 B EIF A BREHUHBELAE
BEGEDRR, RAFEM g B
®,P<0.05 HERELZH¥EX.

1.4 ZRE D 5B MMNNR
LB NE, R LA BRI
) CD4*,CD4* /CD8* W 25 0] B ¥
i, CD8* B 8 7 % (P #<0.05); T B
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%1 EARERTIRETNET ARIEFRNER c+s)

#HE #%  CD3* (%) CD4+ (%) CD8+(%) CD4+/CD8* .l
BEREIEAMLA BB 20 67.68+11.11 36.85+6.69*° 53.4016.33%  0.69+0.20°
¥E 4 69.11410.31 37.79+47.64" 43.8849.42%  0.87+0.63°
WAL E WM 20 62.774 6.00 60.32+7.80 39.8446.73  1.55+0.57
¥E 14 60.45% 9.45 68.67+6.59 34.68+8.83  1.98+0.61
it 3% ¥B 20 64.16+12.58 60.44+6.50 34.3146.01  1.7640.53

B GBI 4 B, P<<0. 055 5 8 g 2 AL 41 R LE 8, P <0. 05

HYLB EF EEREHTHRIT R
¥F 7 d )G, MK S L4 B F CD4Y,
CD4*/CD8* W18 & ¥ & F i B w4+ ik
4,CD8* | T R AL 4 (P 1 <C0. 05),
EEACDI HBEERELETEEX
(P>0.05),
2 #®
BERAKMEREER ARA%
MEMMENEKREESAFEENE
SHA EPEREAREREEST
WEMRATHEEA X, T K E 401 B
s CD3* .CD4* .CD8* 4 i 7 3% . 3K
B UALMEAEHBAOER . BER
RMERNBYEEDLR.
RTLTT XN B M BARER G
fER R e, W EUBRE RO KB AR D
HAAGER AIEREARERRN. D)
ERe, MNEFEFABENRER
GMHERG, EEERT AR . &
B 8 75,CD3T.CD4* .CD4* /CD8* {8

BT # ,CDS R 1K . RPAER
RGP THBLTHRERORG, @S
AT THEAREHRRHEREREY
BWE BRAIT A R A, B HEH
FRREWEFE, MK L4 CD8*
®FH L4 ,CD4at .CD4* /CD8* W fE
KT ®ALa, TR E N &8 %
R B AR B R R 40 A Y
R4 » A 46 T BE e, 3 AL 9T 25 Y U
15, TS B2, BT LA M R AN 5 S T B
EiLEZMHNBECRRYE. B
A6 1 4 B e T R 40 0 A AL B AT
BAKBRESS HYNBTRRRE
WS8R, B BEILEM Rk
HHERR.THEAREHNELRR
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