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Effects of Tanshinone II A on expressions of Bcl-2 and caspase-3 following cerebral ischemic reperfusion
injury in rats/LI Hao, LIU Kaixiang, FENG Junlin, et al.//Chinese Journal of Rehabilitation Medicine, 2008,
23(8):691—693

Abstract Objective:To study the effects of Tanshinone I A(Tan I[A) on expressions of Bel-2 and caspase-3 of
cerebral ischemia reperfusion(I/R) injury in rats.Method: Rats were randomly divided into four groups, which were
sham operated group (SG), I/R group, low dose Tan I[ A treated group (LG) and high dose Tan I[ A treated group
(HG). The focal middle cerebral artery occlusion (MCAO) model was made in rats with suture—occluded method
except SG group. LG and HG groups were pretreated with low and high does Tan I A, for 3d, before MCAO.
After 90min MCAO following 24h reperfusion, expressions of Bel -2 and caspase =3 in cerebral cortex were
investigated with immunohistochemistry technique. Result: Compared with SG group, in I/R group expressions of
Bel-2 and caspase-3 elevated at 24h reperfusion in ischemic region (P<0.05). Compared with I/R group, in LG and
HG groups expression of Bel-2 elevated dose—dependently and expressions of caspase—3 reduced dose—dependently
(P<0.05). Compared with I/R group, in LG and HG groups cerebral infarction volumes decreased dose—dependently
(P<0.05). In LG and HG groups changes of cerebral ischemic impairment were lighter than that in I/R group, and
in HG group the changes were lighter than that in LG group. Conclusion:Tan II A may reduced cerebral
ischemia—reperfusion injury by elevating the expressions of Bcl-2 and reducing the expression of caspase-3. It
plays protective effect on cerebral ischemia injury.

Author’s address Dept. of Neurology,the Affiliated Hospital of Guilin Medical College,Guilin, 541002

Key words cerebral ischemia—reperfusion; Bel-2; caspase—3;Tanshinone

FEEEE TS A ROE RS, BRAYE 1 MREREE
I BRSO S B 400 o) ot /) Al 2R 4 45 Tl RE AL IfL 1.1 #E
I W AE A, Hod PF2 0 1A (Tanshinone 1T A, Tan 1.1.1 ¥4 . EE Wistar KB, HETE B IE 9%,
TA) AFFZ b & B TG PRy . ASEgR 340 H IR BT 2504308 ()7 74 B BF K22 3l ) 92 5
FHR BRUR b P e of P RS RY  DR SR PF S 1T A
X KR e ot PR 0 84405 Bel—2 Al caspase -3 2K *EEATE )TV A RRLE RS T (405 0542110)

ARG, FOT R T oy T | IRREBRIRIREL, TR 541002
WL (N P S IR T S 1 O s N Y

Wk H 31 .2007-12-11




692 Chinese Journal of Rehabilitation Medicine, Aug. 2008, Vol. 23, No.8

PR ) H2 B AL S 2H R A3 AR AR 4L (10 ) |
B PRETA (10 H) Tan [T A MKFIEIGI74 (10
HYK Tan [TA &F 1674110 H),
112 i 525 & Tan [T A {55 2B )7 H
(15mg/kg) Al 7 436 97 20 (30mg/kg ) 34 F A il 2 22
HEE 425 3d, 8K 1K BT A2 R0k i P
ST AERMAEERKAES . B 3d HZi)E 1h # R
S P G i 1. 9Omin P VE 24h ShAE AL,
1.2 ik
121 YRR S . 2 MR Longa 55107 kil 4
R BRUJRd F k at FE TEAREAY  R SIS B kA A
LRNETE 25 A I HEA T 2000 K i v 20 ok 9 L e R
AL R ERZA 0.27mm, i AREZ) 18mm,
IR 28 A S A7 T R i 2l JES B 35 % 1l 90min B,
TR LA S B FHE T M TR B AT A . HRR
Longa "I AR o | 45 24150 9 76 P50 1 24h E 47 0F
gy MEIREBRFE P TE 1—3 73 WEAEL L)
1.2.2  Bel-2 Fil caspase—3 ik i fuys 21 fb e (4 1
VEVE 24h, S A BEHLEC S HORER, A B E K I 2 R
FH SR A7 P S 10, BT S BB . 7 2 000 A M > sk
PR B MR Bk R v 7T—1 Tmm 2Z 8] i PRI ELZY Smm J& ik
YU, e, Bk, AR, D) R
Swm, RS 5K 1 5KAE HE Ye 0, HiAy 4 sk VR e 4l
fegeta . H SP iLEAT Bel-2 il caspase—3 &5 1 fn
REAARYL A, —Br i At mt i A PR A R Rl 42
it BAMEXS B A PBS WA —Pi . TEAHALT N
PR v Y o 00k 2 (/8 Bel-2 Fl caspase-3 & H
BH 2R A0 R4 BURER 1 skl k-, Ak U1 43
91V AL 32 BB A 0] K g > B85 10050 B2 5 5 AR L
R LT (x400) , 185084 10T BH- 40 i 48, 55 o1
BB Sy g 5k 0 P BH P 240 B A
1.2.3  TTC Je o, Ry vE 24h K454 A 40 5 HORR
TRIBR S5 T UG B BRUNG & T —4°CYKAf 20min J& %
HYIE 5 Fh bRl R, B F 29%TTC % lh K
2R REWR I 5 o FH T BEATL B G o3 A A S A
TR R AE AR AR, 25 il i AT AR AR R 2 R R
P BEAR R 20 00 K fii 2 BRAE S AL X 5L 1 1, F2 2 0
0038 Bz N R e A%, IE W AU 4t 3 e 4L LR R
SOl RS RN EARRUR AR
1.2.4 HE e 0. WO 24h KR Y) A 6178
L HE Jeta WS BEIE A2 A8
1.3 Geils#artr

B ab BER ) SPSS11.5 Ge it ik b ria 5, 4%
VLB B o 22 2R 2 ) 25 5 B 3 R R 0 SR HH
220 HT .

2 #R
2.1 TAN II A Xf Bel-2 . caspase—3 & [ 5% i5 Fli A5
FEAAR R 52 i)

DL 1—7, DL i R (4 T 6,

e FARAW L Bel-2 25 3RIK Bl
Z BCL-2 PHYEAN MR k0 22, 507 35 2000 A T B i
JEl 300 DX A TR o, S Al TR LA, 22 Ay B
B (P<0.05)(F 1), 5l fFETELL B TAN T
A, RFIEIR YT ALY BCL-2 FH 4 41 i 2 BY & 3
I, 2% 54 B R L (P<0.05) , R AR 2 22 (]
25N AT WM RE L (P<0.05) L3R 1, (1 2.3),

i F AR AR U caspase—3 Fik Bk 1P 1 2
caspase—3 FHPEAN MR B4 £ | 507 32 B0 A Tk i
Jeil 10 DX TR o AN Ty 220 SRR 2 e, 25
A FEVER X (P<0.05) (181 4) 5 Bk i -FFIE 722 He
3, TAN A & MERIEIRIT LM caspase-3 FHPEAH
JitL B S 3k 2D (P<0.05) , i ARGR) B 4 22 1) 22 S 08 BA
L FPER L (P<0.05), L3 1(/&5.6),

#& 1 &4 Bcl-2.caspase-3 &RikFn

Fi 48 . A 75 49 bk 42 (x£s)
i {n|
45 Bel-2 caspase—3 HW@Z;E?S&
(mm®)
i F AL 6.32+0.52 0 0
e i, P 2 19.08+2.47% 38.52+3.567 191.8+9.627

TANTTA EFI AP 34.20+4.832 27.56+3.26% 154.4+12.22%

TANTA S HIEIAIT 4 46.24+4.65% 21.4421.74% 130.0+13.1%
D5 8T AR E P<0.05 ;)15 Bl F-9E 1 41 8% P<0.05;3)5 TAN
IT A IG5 & 36 97 41 F & P<0.05

Tan LA &, GG A YT 404 AE R B BRI 7
HETE2H 8/ (3 P<0.05) , i AR & 20 22 ] 22 57 1
HA W5 L (P<0.05) L3 1, TTC Yefa)m , Sl
FRUE T 24h ZE MK BRAE AL AE X 2 1 68, T2
BRIV K T R v, 1IE W LR 40 (8, 3R 4 4 21
o At X, WK 7,

2.2 AL AN fik 2 27 B2 AOAR ) H A

5 TFA L 41800 e aT LA 2 4 e S5 4 A
KEMMETEAES, SHes, HERg0iE K
], A% A0 S e i A A S et B AR A B IX IE
B AR RN TRLJSE K i A 5% 1 40
T2V 5 B A TR AR BELAR /N 20 M A 1 4 TR e L g
(EAEA NN 7 R4 087 ST S WY ¥ 77 N A LB 7 N S
Tan [T A 7 [] 551 2 37 7 2H 1 20 280 e i, el 2% 4658 e i 73
VRE VR 4 ] B A SR AR TR 4 N 0 LS R B e R
00 A% 151 447 70 200 e D) o K o 6 e 7)o L 55 0
Y2 IR) O e il el AR T AR

3 it
W EARE TS A B, P2 LA i ke 1t -7



T R A PR AR

2008 4F %5 23 %45 8 1 693

TR A AP VR T o A 58 45 SR A TE 52 il e 1 P-4
W4T Tan 1A GY7, AT I I8 46 /0 i A B 44 R
K A e i B T X dfe 0L G 2H 2 PR AP E T
# 5 Tan [TA BPRIEORE B3

W BT, IEk 5 M 2ot T E RN
WBERPAT-PIROE 2, 20 0 T 2 70 A R B 4%
PR EET AR Z A A R AR
B A= )2 ok AR TR G e i 2 P B e R A S R T
JEAF, 20 B SR FEA T ke i O DX, 20 B R T S 2
TEBR I W51 . Bel-2 P& —Fiis 5L 8B i g i
1) S A DG 2 2 — Rl iR A ) i 48 B BE T R
AR T T AR T R A OCHEERT . H T
AR Bel-2 J2 55 il ke i Ff 282 o0 08 72 0 R fe % U0 N
PEVEP T BE AP, Lawrence S5M7E 1 435 Bel-
2 JEPR A A B RN B b B, Bel -2 2 1 BRI K
rh 2y Ik BHLZE 5 |6 % 1 P 453 00, A A A A B
IN ARG AL IR Bel-2 8 H AT AR L K BRI
WA LF A Rk, BAEGNFRE TG, Bel-2 N
L T ARGk, 3R A I I Y AT
FRATTHE I 3 S MUAR XS BT T/ —Fh BN 17 Tan 11
AJRITA R B A L Bel-2 S H R IE W & T
BRIMAEEDH, £ Tan 1A 7THEHE o 3 Bel-2
AR A & T8 DT T a5 1t -8 132 A 4 2 1) — o 1 O
PHEM

PNESE- N &R - el
(caspases) e 4 I8 8 170 F2 b A EL A0 B g, R T
MY f Ji 52 i S 38 1 caspases Y BT T S LAY
caspases MU R I N @A 7 1B SO0 1M
caspase—3 J& caspases ZIK I TR AT Y d5 O B 1Y
FTPATE AR, E4FRT RS TR T ik
o S MK AL B AR TP B A 0T AT e o 2L A% DNA AR
PEEE PG 55 038 A5 1 A 20 i 721, A RIS
KBTS A 45 O R b 4 caspase-3
TG PR ] 77 AR A A A 2 R AP R T AR BIF R R T i e
I PV T 24h, BTV R T caspase—3 B9 35 I 35 1
5o, 2 W i G L 2 B Y A B O T R N 4
finsTan 1A 2 BT W40 60 75 3 1 J5 Mk 44 2

caspase—3 MR, $2/R Tan I A 8 L BE K caspase—
3 MFRIK G IEAL, AT AE AT LAY/ P A 2 OT
TR R A AT AR S o gk L J 1 28 56 B AT

T AR AT W 5T 2 B, e ol A 45 0 o B 2
il X Bel =2 i i 3R 3k a] LU caspase-3 #9 1
PE, FRATAAFFE BT, Tan 11 A BE i e i 17598 13 )5
Bel-2 & H &R A BT caspase—3 85 H & 15 , X
TAHMEIER, T Tan 1A i@ % Bel-2 )
POE D] caspase—3 # 263k & 75 ki A& 7 VB FH ML
b N — R

S % UHk

[1] Longa EZ, Weinstein PR, Carlson S, et al. Reversible middle
cerebral artery occusion without cranietomy in rats [J]. Stroke,
1989,20(1): 84—91.

(2] SRR R R SE i, AF T 2R A X ik e o P R B
0 1 CR A 1 T B e+ AC St i 2 (). O R 2 2 24 A
2006,15(3):176—179.

[3] Graham SH,Chen J,Clark RS.Bel -2 family gene products in
cerebral ischemia and traumatic brain injury [J]. J Neurotrauma,
2000,17:831—841.

[4] Lawrence MS, Ho DY, Sun GH, et al. Over expression Bel-2
with Herpes simplex virus vectors protects CNS neurons against
neurological Insults in vitro and vivo [J]. J Neuroscience,1996,6
(2):394—396.

[5] Faubel S, Edelstein CL. Caspases as drug targets in ischemic
organ injury [J]. Curr Drug Targets Immune Endocr Metabol
Disord,2005,5(3):269—287.

[6] Wellington CL,Hayden MR. Caspases and neurodegeneration:On
the cutting edge of new therapeutic approaches [J]. Clin Genet,
2000,57(1):1—7.

[7]  Loetscher H, Niederhauser O, Kemp J, et al. Is caspase-3
inhibition a valid therapeutic strategy in cerebral ischemial]].
Drug Discov Today,2001,6 (13):671—680.

[8] Li H, Colbourne F, Sun P, et al. Caspase inhibitors reduce
neuronal injury after focal but not global cerebral ischemia in
rats[J]. Stroke,2000,31(1):176—182.

[9] Zhao H,Yenari MA, Cheng D, et al. Bcl -2 overexpression
protects against neuron loss within the ischemic margin
following experimental ~stroke and inhibits cytochrome C
translocation and caspase -3 activity [J]. Neurochem,2003,85:
1026—1036.



