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[(BE] BH-NELAZEFBENARRAERG N/ FEEEXLEREREEREREOH-3
(caspase — 3) fl caspase ~ 9 ZE 3 &t mRNA FAHE W . FE .40 R Wistar B KX BB N EFERA Sl
H.&NEB/PRNBBITEARSALZ KAREITA,BH 10 R R FLEEH & KBRS 30 i B ZE MCAO)
B, R R LR i R 2B 10 B (TUNEL D U # 22508 T s I A e SR H AR W caspase - 3 Al caspase -9 B H
TN RS F-BEBE RN (RT -PCR) 7 -8 W caspase — 3 #l caspase — 9 Bl mRNA £k, R . 5®8F
RALK . OH. EAEPREBTAMKABIGTAR T AR R caspase — 3 il caspase - WE R K
mRNA RIXHBEHR (P H<0. 0D Stk m A &, &4 £ /DB G 778 R KR 2557 408 v 20 3.
caspase ~ 3fil caspase - 9 B X mRNA AW BER A (P H<0.01):; 52 AL DRBRITHEE . S0 L
K EHTHFA T MR . caspase — 3 #l caspase — 9 FIZE H &k mRNA FXAHBH BWA (P $5<0.05). &2
PEERBEBEZRE DN/ HEEEHAZTHET UK caspase — 3.caspase - 9 i) mRNA FIEH Rk 7T H
RAMFBIRHE.
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Effects of ginkgo biloba extract injection (& 45 % i 53 %) on the expression of caspase — 3 and caspase — 9
mRNA and protein in rats after focal cerebral ischemia/reperfusion SONG Li-chun’, ZHANG Hong*, LIU
Yan-yan®, MA Ying', ZHENG Dong-ming'. 1. Department of Neurology, the Affiliated Shengjing Hospital
of China Medical University, Shenyang 110004, Liaoning, China; 2. Department of Neurology, Tianhe
Hospital , Tianjin 300050, China '
[Abstract] Objective. To study the effects of ginkgo biloba extract (GBE) injection (&4 £ 4% on
the expression of caspase ~ 3 and caspase — 9 protein and mRNA after focal cerebral ischemia/reperfusion
(I/R). Methods: Forty male Wistar rats were randomly divided into sham operation group, I/R group,
small - dose GBE treatment group and high - dose GBE treatment group (each n=10). The model of middle
cerebral artery occlusion (MCAQ) were established by using the intraluminal suture occlusion method,
neuronal apoptosis were detected by terminal deoxynucleotidyl transferase — mediated dUTP - biotin nick end
labeling (TUNEL) staining, the expression of caspase — 3 and caspase — 9 protein were detected by
immunohistochemical method,the expression of caspase - 3 and caspase - 9 mRNA were detected by reverse
transcription - polymerase chain reaction (RT - PCR) method. Results: The number of apoptotic cells, the
expression of caspase — 3 and caspase — 9 mRNA and protein in I/R group, small -~ dose GBE treatment group
and high — dose GBE treatment group were significantly higher than those of sham operation group
(all P<C0.01). The number of apoptotic neurons, the expression of caspase — 3 and caspase - 9 mRNA and
protein in small - dose GBE treatment group and high —dose GBE treatment group were significantly less than
those of 1/R group (all P<C0.01). The number of apoptotic neurons: the expression of caspase — 3 and
caspase ~ 9 mRNA and protein in high ~ dose GBE treatment group were less than those of small -dose GBE
' treatment group (all P<C0.05). Conclusion: GBE injection can significantly decrease neuronal apoptosis,
inhibit the expressions of caspase — 3 and caspase -9 mRNA and protein following cerebral I/R, and the effect

of GBE is correlated with dose.
[Key words] ginkgo biloba extract injection; cerebral ischemia/reperfusion injury; apoptosis;

caspase — 3; caspase — 9
HEEWHE L THBABEREL I HE (20052097)

TEH I SRR (1961 )58 QU T TAN BT+, BIEE , BFT 5 141 0 i #4145 B RG ¥ T


http://www.cqvip.com

P 000 http://www.cqvip.com]

FEPFHELSSaHAE 2007 4F 11 AP 14%F 68  Chin ] TCM WM Crit Care,November 2007, Vol. 14,No. 6 * 345 -

WA H SRR YR AR R BT E A TR
i P G AL BRIR T R B R IR I SR IR B

BRI EHETAT , BERATHESE

- BHAIMATEEE., RLEREFEEHERE
E 5 (caspases ) FIKRAMRA TS B IPREENE
HE, AT MRS L ERR 8 i caspases B EIE T
THE . ALRWERLTHIREY &L T HERT
KB BEEERn/FEEA/R EHE TR T,
caspase — 3 fll caspase — 9 2 H & mRNA Fix &
me) , DA 4R A 38 B4 B BT AR B 4 R LAY .

1 HHE5FE

1.1 Y ERBHEFT K 40 LERE Wistar
HRREEIWRFRESABFARAA. AU R
EREPABBITHANENZ KA BGITH, 84
10 H. B4l s RARATHEAED H, #i7#
AT REEHARE ;5 5 AATHEER-BS
B8 R M (RT -PCRY® W . & Z /MRIBIGITH M
KA EIBITH NAAESRMAT 0.5 h XBM/E1h F
EE FIRINATENZEFR(BEEREHEA
T H7=)20 mg/kg & 40 mg/kg [ RN EST,

1.2 B EE RARA ] & K 3 Bk (MCAD ik
MmARBRBEEZE KR Nagasawa 35, KRR
S8R 10% Bk & FE B (350 mg/kg) B P 51 R
B pEMIE e, BIHESID, 0 BHFRBLAMA
BBk R BN S BBk, S5 LA WSR3 Bk & Fish 3l
BRARES, B BRI BKIE S XA B —/NO AR L&
(& 50 mm, B4 0. 23 mm, £ 18 mm A fE#RIE)
AK B4 (18.040. 5)mm B 8RB H 24 B 7 Bt 4=
1B, FLESFE BB, 28 Rk HBMM 1 h J5,38
LLUBEEE. BFARAABRAHES . HALEEH
@, AT 250 T S 4 AR I i K R 7E I/R
24 h J5 4 10 %7K & B I B K B (600 mg/kg) , iR
BITH MR, BB OHE BY G OB, TLRIBTFH
ELZEEEZEFIHKRETE A 100 ml ALK
WRE BUGREA B AW S REBETEE;
Wik B, LA 4% ZRPBEE 24 h, EHBAK.E
. AR 28RO URFEE 6 um, AT
RT -PCR B8 KB 7ZE I/R J§ 24 h PR3 ik B
oG » BB A ) 5 ot ) K i 2 3R 2 1 (X BZ S, BV BE S IR
R 7~11 mm, RRVESIMN L 1/3 WK
BT,-70 CHKFG—RF#HIT RT -PCR Bl
1.3 MEITE TR R AR AR %2 4R ic &
(TUNEL)#HAfTRWM. A EmERI B 3% K
H,O, R ALH 10 min, ZZIE/AK B 2 min X 3 K, M

0.1 mol/L =¥ F R ERKH i BB v (TBS)
1: 200 M B B8 37 CiK 4k 10 min, AR id
W 20 p1,37 CHRIE 2 h,0.1 mol/L TBS ¥t 2 min X
3 W, B 50 p1, ZE R 30 min, AHMAE 1 : 100
HMBEYERMAI R FIE 0 d MERER L,
37 ‘C ¥ 30 min,0.1 mol/L TBS % 2 min X3 &,
BR#EBR-EAR-AYE- IELYBSABCOME
Y K ,37 ‘C KW 30 min,0.1 mol/L TBS ¥t 5 min X
4,3, - EEBEKDAB B, Kk, FAE
BEEHEY,0.1 mol/L TBS ¥, B K Uk, K, &
H.8h BEETRE AEZFEEECENE
o FHHE 400

1.4 SEdsail.orRmi3% HO, ER4E
10 min, Z& 48K ¥k 3 min X 3 K, BB E SR, Hm
BB SY R 4 I E B & 3 (BSA) ML iF 3 A
W, ZRTF 20 min BEZRBE, R Hm—#
(% PU K B caspase — 3.caspase - 9 1gG),37 CIBH
120 min, BB 3 8 W ¥ (PBS) %2 min X 3 K, %
M- EYEHRCWLERR G, 37T CHE
20 min,PBS ¥ 2 min X 3 1K, & MiAH SABC,37 C
KW 20 min,PBS ¥t 5 min X4 X ,DAB B & ,3% %
KGEHE . FARBEIR K ERH, HA, BHE
W R ECRERE TN,

1.5 RT-PCR & 3% ¥ MM RNA, ¥
R B : B R B 20 pl, &% 2 X buffer
10 21, MgSO, (25 mm)4 pl,dNTPs (10 mm)1 pl,
BcaBEST Polymerase (22 U/pl)1 pl,Oligo - dT15
(50 pm)1 pl.Rnase — Inhibitor (40 U/ul) 0.5 pl,
dd. H,0 0.5 pl . &5 RNA 2 ul (1 pg) . PCR ¥R
B 5| 4 ¥ 5 5 B 25 : caspase - 3 kW IE L 4% 5'-
CTG GAC TGC GGT ATT GAG - 3'(GenBank
NM _012922), F it ;g X & 5'- GGG TGC GGT
AGA GTA AGC - 3'(Gen Bank NM _ 012922), %"
=Y R Bt B R 102 bpscaspase - 9 LR IE L&
5'~CCA GAT GCT GTC CCA TAC C - 3 (Gen
Bank NM _ 031632), T i#ff )&k X # 5- ATT GGC
GAC CCT GAG AAG - 3'(GenBank NM 031632),
P A BLK BE X228 bps NS B8 B - actin |
5% . F#fIE L4 5'- CAC CCT GTG CTG CTC
ACC GAG GCC - 3, Fi#ff x X # 5'- CCA CAC
AGA TGA CTT GCG CTC AGG - 3, ¥ # =4 §
BKBERH690 bp, M FKMHK 94 CHIZEHLO min,
94 CA M 40 s,51.5 CiB K 1 min, 72 C IE fé#
1 min, 3 32 MEF,&)F 72 C 7 min, RG LK k.
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VWY RABRERSE R 2Y AR, Bk &
R IK .

1.6 GEil2#Ab 3 . i 248 50 U8 T 0 5 B 4 Ao U BB 42
RAEEYE, REKI A AL I % XA
FEBEK 4 NRE, # A Meta Morph (% ED B &
S3HT 5 58 W 52 0 FH o 48 B B0R AR 4 IR O B (ADMEL
RT - PCR ¥ W #4 B A 1D Kodak s 4 #1 &R 4
(EEDXTBIKKWHIT AERHEERIT.GRU
caspase — 3.caspase — 9 { mRNA =4 A5 R—
PEAS B-actin P=HIRy A HLE (Ac/ARDRRRN. B
HERRBEUR AR @) RN, HH LR
RA:KRE,P<0.05 HEREFRITTEE L.

2 & B '

2.1 HSTETERELEAEITE D . BRFR
HRAD BP0 B BRI . & A E DR
STTHMARBRTHR T ARBEYBEBRTFARAEE
WE P H<0.0D), T4 FE N ER LA L
XN, BI&MEIEIT H TR T 40 8 5038 % o 4 3
B (P B<0.0D), HAFBRBTAHR T HKEE
D F/NFIBAIRTT 4 (P<<0.05),

2.2 caspase - 3 M caspase -9 WEH{EXLGE1,
FAFHIE 2,8/ 3) MRFARAF LR caspase -3
Ml caspase - 9 IEARE, BRMAE.EHEZNHE
YA T N K B 16 I7 4H caspase — 3 Il caspase - 9

WEARSYRBFAABEHS (P <T0.0D,
EOohHESAT AN mEE -8, FEdE
HAERMEAHRX AN, FAESRNEIRITH caspase - 3
M caspase — 9 W | H &5 B 6k i 4 B B &L
(P ¥<C0.01), i B K7 B 14 J7 4 caspase - 3 Fl
caspase -9 M EH XX B L F AR BRIKBITA
(P ¥<C0.05),
2.3 caspase — 3 M caspase - 9 iy mRNA # &
(F1,H4,B5:RT-PCRERER.BFAREA
caspase — 3§/l caspase — 9 ) mRNA N L FHFEE,
HAth 3 4H caspase — 3 I caspase — 9 i) mRNA ik
HWERBFRAABEH L (P H<0.0D,.FHIMENE
VEYT 2H caspase - 3 J¢ caspase - 9 i) mRNA F£ik 5
SR 40 b B B E TR (P ¥ <<0.0D, EAMER
JT 4H caspase — 3 Fll caspase — 9 B} mRNA Fix B
/NRIRIGTE T R B (P #<0.05),
3 i

BEMBBRYKNEEGTRET I EHERGH
H AV KRB 6 MBENE. HEAHREAEZ
YR, K EERAVG ZEERAEE. I %K
oL A, 35 o B9G af 3E BE , B3 A Bk L | dBR 4, B R AR UK
fieb, 35 BE L /MR T AL B F (PAF) , BRI # 24 AT
H¥EIEILET,

i 5% L BF R 1. F o0 X B 22 T ASRSE N E , T R

1 BHEKXEMI/R SHEBTET R caspase — 3.caspase — 9 9% = mRNA FA LB (c+s)
Table 1 Comparison of apoptotic cells,caspase — 3,caspase — 9 proteins and mRNA of rats

after cerebral I/R in each group(xzs)

caspase — 9 mRNA

# 51 YR WHETLHT caspase - 3 caspase—9 & H caspase — 3 mRNA
BFEREA 5 3.20+ 1.79 1. 94+0. 68 1. 6740.76 0.7140. 08 0.6940.07
ok 1l 280 5 64.40+11.59" 43.3247.11* 42.9547. 43" 1.8940.16* 1.994+0.17*
SHBIRBWRTH S 41.204 7.79*%  29.05+5.81** 28.7245. 68 * 1.58+0.13* % 1.51+0.14*
SENERFBRITAH 5 30.60+ 7.06* %4 20.14+4.28* %A 19.8144.66* ¥4 1.3940.10* 2 1.2940.11* #4

B 5BFERALE . P<0.01; 58 ma i *P<0.01; 54 A E/PRIBEH K .2 P<0. 05

1 2 3 4 5

2000 bp
1 000 bp

750 bp B —actin
500 bp (690 bp)
250 bp

100 bp caspase—3

(102 bp)

1~5 4Kk : Marker B F R4 Gl |
EHEBNFBRITH . SNERNERTA
B 4 RT-PCR WM& HKMK caspase - 3 mRNA X
Figure 4 Comparison of caspase - 3 mRNA after

cerebral 1/R in each group
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P (228 bp)
100 bp
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Figure 5 Comparison of caspase - 9 mRNA after

cerebral I/R in cach group


http://www.cqvip.com

mEPEESES AR EE 20074 11 AP 14 #BH 6 8  Chin ] TCM WM Crit Care, November 2007, Vol. 14,No. 6

P 000 http://www.cqvip.com]

e 347 -

o EEH X A 2 n R T F BB ks
IR T B R BB AE T B B B8 Bk i A X B i X
P 4 A B8 T2 B 4 2 5T, R 0t 0 AR A 280 9 975 DT AR o5k I
JE T T R R WA R A T Ok I A il B R
FIXESY N E - ERARERNESREER
BEERTER, Caspases B— REFTURAKENR,
MHATHRATEEXENEMN ARG EE
i@ caspases BTG T SEBL ) . Caspases 3@ ¥ LA
EEERBREEFLE, SMETHESHE LEY
caspase J3 3 F, Bk i ¥ 1& T ¥ ) caspase R F,
X§ R B B IS B AT U0 B, BOTE A BR N U0 BR, 0 )
DNA €58 NI AARERESAZED, @
REEBER/DR B, XERTHEHRTERRT &
BT, LORAE B 5 caspase BTE M X
F—RATREEMR A8 HE SRESEHE T
PR 2R A SRR 3 PR 3 0, BRI B B (7 (A¥m)
F B, B B4 R € F C(CytoC), CytoC F B iIE
caspase — 9, ¥ ML ¥ TE T IF B9 caspase — 3, S 4
R, AR, RMAMZTR T
M caspase - 9 Hl caspase — 3 I H & mRNA F ik
HHBEBRFARABEHN, BRXRUEERSE TR
grmEMETRATNAE. RMNETENERITHE
B3 U 0 G 1R i S # 2 TT IR 1T, 3 BB R A R A
X caspase — 3 ] caspase — 9 B2 H & mRNA
By RSB MR Y W] BEE L W caspase — 3
caspase — 9 RIEH & mRNA ik, 1 i) 28 B 4408 %
RBPOMETRT, REXRRFPER . GIERHR
BETEBRYWHACERSHNER X, KFER
ST M AT 1o B A & caspase — 3 Fll caspase — 9
HEH &k mRNA REHH B T/REGBTH. ]
T I SR B IR AR 4P R SR B R B AR
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