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[# E)] BH WEGssh)I s b ik B 2 40 i 98 723 K Bel-2  Bax M HEE I FIABIAY 20
Fik LR EE BN SD B 120 H KRNI g 3 4L, SEB64H R BRSR P e JBERT  wk thE  BUIR H a
Bk MR R SR TFARIRAE R SC I 4 (EARTE AR A T sl g, I FARARRIERFESE, LBARRTAE
24 h FFIREE ISR, R R BNAEAREE N A G s, SARBRSMNTFAREH 7,14,21 F 28 RET&IS 2
TRk, 58 s AT RT-PCR & Western blotting ¥, B8 OfBEd g R KR Bel-2  Bax
FH - 200 B 2 34 S A B €, BH PR b 2870 R B A T I ] P A R i Bz B X 3k, S B 2 KB Bel-2 Rk 7K F
RIGH 21 R UH BT, SFERALE, ZFA 5 HE (P <0.01) , TARJE 28 d Bk B , 5%}
WA R F AR AR, 2 A TR (P <0.01) . SEEAI KR Bax RiBACEFARE 7 d WG TR, AR
J514 ~21 d THRE,R)G 28 d BF B AT [ FHEaH (0 5 X IR A MR FARA b, Z 5 S #E L (P <
0.05) , @Western blotting S RT-PCR il 25 5 . 45 41 K SRS I 45 S 15 5o 2 4 AR ARG 465 SR 3 AR — 8, (HSE B0 41
FBL Bel-2 mRNA Fl Bax mRNA 26305 5 WA [R) S5 B50HH Ry 26 (9 6k i W TR BT . 4538 38 s I ml i i iy
AR Bel-2 3 N K H R Rk, 1A Bax Fe8 R HEE (kNI 1t e il o, St st Th ek &
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The effects of therapeutic exercise on the expression of Bcl-2 and Bax in neuronal cells after cerebral hemor-
rhage LI Hong-ling™ , FAN Jin-lan, LIU Hao-ran, CAO Hui-fang, LI Chun-yan. * Department of Rehabilitation,
The Second Hospital of Hebei Medical University , Shijiazhuang 050000, China

[ Abstract)

Bel-2 and Bax in neuronal cells after cerebral hemorrhage (ICH) in rats.

To investigate the effects of therapeutic exercise ( cage running) on the expression of
Methods
Dawley rats weighing 270 to 300 g were divided into a trial group ( ICH and exercise group, n =40) , a control group

Objective
A total of 120 male Sprague-

(ICH only, n=40) and a sham-operated group (sham ICH operation and no exercise, n =40). The brains were re-
moved at 7, 14, 21 and 28 days after ICH. The activation of Bel-2 and Bax was measured by immunohistochemical
Results (1) Bcl-2-

positive and Bax-positive cells appeared in tissues surrounding the hematoma in the cortex. The number of Bel-2-po-

techniques, Western blotting and reverse transcriptase polymerase chain reaction (RT-PCR).

sotive and Bax-positive cells was nearly zero in the sham-operated group. In the trial group, the number of Bcl-2-pos-
itive cells increased significantly from the 21st to the 28th day. Bax-positive cells decreased from the 7th to the 28th
day after ICH when compared with the control group and the sham-operated group. (2) The expression of Bel-
2mRNA and Bax-mRNA as shown by Western blotting and RT-PCR methods was synchronous with the immunohisto-
chemistry results. The peaks of Bel-2mRNA and BaxmRNA expression were a little earlier than those of Bel-2 and
Bax proteins. Conclusion Exercise can mitigate neuronal cell apoptosis by upregulating the expression of Bel-2
and Bel-2 mRNA, and downregulating the expression of Bax and Bax mRNA.

Exercise; Cerebral hemorrhage; Rats; Bel-2; Bax
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RERACE M 2 v IS D RE B AT, BRARBUR A, b I R IE
P A TR B, (HIX SRS B AT R i ik A
HEFTHY, 2T 3 05 TR P BRI S AR X A D Wiz 3
YIZRXT H 1l P il 2 v A AT S L KR S AL i 45 34
i WARGE , FEAMT D BUEE B FR 12 Sl R0 iy
H Il ( intracerebral hemorrhage , ICH ) SZ 56 8 ¥ H A iR

YR B0 050000 15 FE, Tl Ib BB R 24 50 — % g B 42 I8 2 ) (2%
LLFY BEg2t XA HEOT)  MAENBH (RS

JEVER ) AR HAR Y LRI T IR AR SE , [ &
A L2 THIHRGE AR5 38 o WEE ikt i K Rz 2
RG240 T- R A Bel2  Bax M8 28481k
T , WA R TG4 3] 32 2 DI Z80% Pl H 15 240 e 9 7
(AR A PRI Y7 i H i £ B AR B R S B AR AR
BT,

M 5%

— SRS 4
SEIGEY I P E R MEPE SD KR 120 H A& 270



- 510 - rh AR 3 P A 5 A 2% 2008 4F 8 J1 55 30 %% 8 ] Chin J Phys Med Rehabil, August 2008, Vol.30, No.8

~300 g, AL EER} K AR Rl B2 24 B 5256 s 4 v o0 2
HE WIS, LR s A UES R 605010, i KRR
P bR AETA R 4l K ISR | R SR R B s =
ZIRE T EIR (20 ~25°C) . B K BBEPL N 3
A, SEBG L (G LS 4 T i shil 2k, n =40) TR
(I B LS AN AT h I 2k, n = 40) TR 2 ( TE I
i BARGTFizahillgk,n =40 H)

= AR S N AbE

S WAL DI A (1 )5 5, 206 20 ot R4 5%
JH P D Pl 2 A il ( R IRAZ AL ) i A A {2
FARAERNETr I RISLIR 2, (AN G B B il , 33 S 1)
R AEFRE K, LA KRBT ARG 24 h FFUR M
WIGRD)  He & 4K AR HEZE N E i 630,

= pE ARSI

SO A AT FRZH 43 B TR 5 7,14,21 J 28 K
A4S HHFosze A Ak A, R BT A N s a) s A
THHR B T (0. 2 ml/mg PR EE ) IR J s i, 22
OIE A = F3h K, Je 2 100 ml A FEER K wh sk, 4%
J& 129 400 ml 2R et s 2t R EE 1.5 ~
2.0 h, TR AR U)K G AL 2R, R A4 mm FT R
Hii 2027, 2 ik 2 181 28 i) S e R VI T AR AR, U2 15 5 24
4 mm LKL, B A 4% 2B H T E 2, 20
K GEM A S A, A LI R AR AR Bel-2
1 Bax 25 KGR S ig 4k SP i, BAERA A RS
MR & UL 4T, BT Bel-2 Ml Bax HLFEREHTIA
TAEMREE R 1:100, AN O3 242 648 Bel-2 | Bax
B, AR ARBEHLIER 5 A A58 ( x400)
PRIT | 155 i A B AT T BH P 40 A

P4 RT-PCR F1 Western blotting A5l

BRI PR e 1A 2D B A AT R A
BT WK AR FE A R, DR R A 00 i e S 61 A 2L 2 ke
100 mg x 2, i ¥ HE F 4°C DEPC ik 2% i, %
JEBAEEE RAF EP S NIFR AR AR T, &5 EA
- 80°CUKFE T IRFER .

1. Western blotting £l ; Ht#$ 2H K B 100 mg fizi 41
ZAUIMA 1T ml 2 (A W 1 ml, B 10 ul,C 1 pl),
TEWFEESR NI 0G, UK 1 h, T 4C HE T &0
(12 000 r/min)30 min, B35, H 43 66 B 110 2
BHRKREARE  IREECE 12% 5 B 5% W4
JE, A3 S BRURE i 100 g, INVR B 24 5 wl, 26 5 min, 25
L>(12 000 r/min) 1 min,iﬁo Se 80 V R THL
¥ ,30 min J5REEHLEZE 100 V5 R ELTK, EIR 5 2
P UK 45 R B BB R A T A S 8 fie L PR 47 Jir DU B
JESSJE TN e BEASC PN, B B SR 100 VL, BF[EIR 1
ERRRESE B B PVDF B, FH & A 5% Wi W5k S
10% BSA [ TBS 5 PBS W F & 1 h, B AR 57

Yeta, SRJ5 A1 1:200 PLIRIF A ,4°C % ; — 4T IRDye700
(IIPEPi R 1gG) Ei T E 2 h,0. 1% PBST MR YER
5 min x4 K, @ Odyssey Z1 7028 6448 Wif% & 4t it
s T

2. RT-PCR #:1, 3% JH Trizol RNA a5 42 B4 i
KL RNA TE SR AR 20 H6 6 BE T B AR L RNA ¥
FERNZEEE R 1% By Big b BE 0 HE UK 28 72 &0 RNA it
. cDNA 55 5 ,37°C 4% 5% 60 min,95°C K
TGRS 5 min, B8 S5 S5 <DNA B PCR ik §™
W, Bel2 EUFSIF 5 A 5°-TGA ACC GGC ATC
TGC ACA C-3°, FilF5 197514 5°-CGT CTT CAG AGA
CAG CCA GGA G-3’, B Y I Z1F K 94°C 5 min, 8&
JG 95°C 30 s,62°C 30 s (3L 35 FEIR),72°C LE A
5 min, Bax Fi#5|¥) )7 5°A 5-AGA CAC CTG AGC
TGA CCT TGG AG-3’, N5 ¥ F 51 5°-GTT GAA
GTT GCC ATC AGC AAA CA-3’,R-Bax J:PE4#4 4 4
M 94°C 5 min, #RJ5 95°C 30 s,62°C 30 s (I35 M
FR) ,72°CHEH S min, B-actin FIHFSIHFS N 5°-GCC
ATG TAC GTA GCC ATC CA-3’, FifsIW)¥3) K 5°-
GAA CCG CTC ATT GCC GAT AG-3’; [A] I 4 14 KL B-
actin YEA N Z: BR DGR IR A5 R 52 56 25 SR 1% A 6 nl L
PR, 954 H 89 7 B R 375 bp, SR HL RT-PCR 724¥)
4wl Jin EREZE BRIl FE 1. 5% ERIEPHEERS (& EB)
HLPK (LA 80 V), 54E 45 min, KA UVP BEE A
1§ SR 2R G0 WL S 06 45 | o FH O e 1R R 5 (Gl -
Pro Analyzer Version 3.0) X #4750 .

Gt

AR A EAE L (& £5) R, P State 8.0 5
PEEAT R 3 M, 45 AL 2580 R] bR PR R 2 0 2240
Br,P<0.05 RnEFHAGRIT#E L,

# R

— FH KR b g R i

1. Bel-2 S5 545 #7 . Bel-2 BH P 40 Bt 41 i 2% 5
BB (e, FLBH P 40 i 22 A7 T o P J0 1 e K i iz ik X
B, SCE4 Bel2 PHYEANIE T2 sh %546 7 ~ 14
RIFASAE A | 5% IR 22 57 G240 L (P >
0.05) ; RJFHE 14 K& PR T AL Bel-2 BHE: 240 iy
KT, SLmAmERARITHEX(P<
0.05) s RJGEE 21 RAFSZEGA Bel-2 FHAE 40 F 187K
TG L, SERFARAMEZRARITEE L (P <
0.01) , HEXMHAMESR LHEITFEXL(P >
0.05) ; RJ5 28 d AFSLEG 2 Bel-2 PH P 41 32 15 7K 7
RENEAE, 5XF R4 B FARAN ZERIE G %5
X (¥IP<0.01), FEWE1~3,%1,

2. Bax Z5553H7 . Bax FHYEAN A A 2% ki (o, H
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BE A 200 i 22 A7 7 i 0 T B R e B I IX 3k, S 2HK
Fl Bax PHMEANMEE R T2 305 7 d BPIFIR R R, 14 ~
21 d B 2,28 d I AT [m TR 38 (BT 5 % R
H RFARAMER A G L (P <0.05), X
ZHAR B Bax BHP: 4 B0 AR X AR AN BRI, RS 14 d
B A R T (B R R B AR e —
KV, SIRFARARZEF BA G2 E X (P <0.01),
PELE 4 ~6,% 1,

@« 2 e
s - A &
% L} "
T & oS |
P &
. L o
s & @_‘_i
Y, :
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5 :

13 Sr5IAARJE 28 d B SCERAL S BRI AT AR AL Bel-2 A

AN FRIBNE DL (e ALY 5, x 400) 5 4-6 3 HIDIARJE 28 d I
B2 XU LB T AR 2 B B A M 5 2 B (S A
x400)

. Western blotting &5 54347

1. 1 i E R ZH 2 Bel-2 2 5 i - R T Bel-
2 BATLREYUIAR AT Western blotting 434T , 45 5 Wk /R 43
FHA YT 26 kD X Bel-2 H 4, 0 F RS T
42 kD X3 R B-actin FE 7, SLHR4H Bel-2 FEH & &
Btz Bl s ] A T T3, T 28 d B Ik B0 (E, B
EX IR TR 2ZE A 52 L (P <0.05) ;
XTHRZH Bel-2 2 & s AR AR BT, SR T R4 ]
ZRTGIEX(P>0.05) , PRILE7,%2,

B-actin
Bel-2 81

BF R AR AR AR Merker RiF RFE AR AR
A4 FIE PI4E E21E P8R WERFK H21R WK J[TR
e A A A

B7 K EARAAE ] 8% Bel-2 21 Western blotting £l
GERST
2. I J& R 41 21 Bax 5 1 7% &0 22« R FH 4T Bax

PATLREPUARIEST Western blotting 2347, 45 1 B8 40T
AT 23 kD X Bax AW, - FREMAYS T
42 kDX R B-actin & 7, SCIRAH Bax B &t T
BT ~28 d W) EE A AL T A AR AR K PR
A, MO HREH Bax £ 11 3 5 A X ARSUE T3 7K1, 2
Ml ZEFHAGI22E L (P <0.05) ; LK 4 Bax &
HEESEFRANMZER LS FE XL (P >0.05);
XTHRA Bax A 5 RFARA L, ZRAHI#
B (P<0.05), KNS, %2,

R R AR AR Merker RE AR ARE AK BF
WIR WBLAR W21K W2BK 28K W2IK WI4RK WTK A4l
af A B

B8 A HbRARIR A Bax 2 Western blotting #6455 4347

= . RT-PCR 45540 br

1. Bel 2 mRNA Z3#7 . 7 116 bp AbA1375 bp b4y
A Bel-2 1 B-actin 71877 . HX Bel-2 45 B-actin HAH
fR3E Bel N Rk G5 R BIRTEZ S5 7 d I, 5250
2 XA AR FAR AN R BB E2ZEF LG ¥R
(P >0.05) , RJ5 14 d BHCB 4] KR Fe kB4 21
~28 d WA R A B B BT, ST IR R B AR
M, 2 E G L (P <0.05) ; X R4 3L
KEmHBRFARYLE, 2R LI FEX(P >
0.05), LK 9,%3,

Marker A

AJE =
2K W2 1K

200 bp—
100 bp—

B9 BLAbRAAFNE A Bel-2-mRNA RT-PCR A&l 45 5 o #5

2. Bax mRNA 43#7 . 7 197 bp 4bF1 375 bp 4b535
A Bax Al [B-actin Py B Bax 5 [B-actin HECER
Bax SRR A H, 45K B/RIEZESI)E 14 ~28 d H[E],
S 2 e PR e 3K A W R AT, 5 0T IR S AR T AR 4L T
LRAGHHE XL (P <0.05) ; M RAKLHAFEEE
BFARALE, ZEFAHHRITFEEX(P<0.01), U
K110, 3,

K
WL4R

R
F|2R

RIE
HIRF

Marker g\ TJ;

300 bp—
200 bp—
100 bp—

400 bp—~
200 bp—=
100 bp—

100 bp—
200 bp—~
300 bp—=

B 10 FLHARAA R A A 5 Bax-mRNA RT-PCR 45 5 oA
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1 SHURBERA Bel-2 Bax BAPEANME K KT U (A B RSB 2 +5)
g o ARJEHT R ARJEH 14 R ARJEH 21 R AJEH 28 R
- 7t Bel-2 Bax Bel-2 Bax Bel-2 Bax Bel-2 Bax
SIS 20 16.25£2.50  12.00 £5.48*  16.75 +£2.99°  4.75 £4.69%  28.25+5.68% 5.25+2.87"  31.25+3.30™ 13.00 +2.94%
XHHR4L 20 12.50 £3.11 19.75+2.50%  9.25+4.79 14.25£5.56%  19.25+6.08° 19.75+5.68%  11.00 £0.82° 21.25 +10.99¢
BFARH 20 10.50 £2.08  0.50 +5.78" 7.00£4.76  0.75 +0.96" 3.75£3.50* 1.75+1.71" 5.00 £5.03*  1.00£0.01"
TE: SXHRALEEE,*P <0.05,PP <0.01; SFARALLE, P <0.05,7P <0.01
£2 BAKEFA Bel-2 Bax BEHEIBKF A (x +5)
g R RIEH TR RIGH 14 K ARJGH 21 K ARIG 5 28 K
- on Bel-2 Bax Bel-2 Bax Bel-2 Bax Bel-2 Bax
S 200 0.43+0.22  0.50 +0.26" 0.58£0.12  0.58 £0.27* 0.74£0.10  0.54 £0.25*  1.09 £0.26*  0.55 +0.36"
R4 20 0.51+0.11 0.99 +0.09¢ 0.52+0.99  1.01 £0.08¢ 0.56 £0.16  1.05+0.15¢  0.65+0.18 1.10 +0. 144
BFEARM 20 0.46£0.21  0.26 +0.10P 0.46 £0.21  0.26 0. 10" 0.46 £0.21  0.26 +0.10>  0.46 +0.21 0.26 0. 10"
T HXRLH A, *P <0.05,°P <0.01; 5 F AL AL, °P <0.05,1P <0.01
R3 BHKRBFRA Bel-2 Bax ZFERDHTERILE (% £5)
g R RIEH TR RIEH 14 K ARIGH 21 K ARIG 55 28 K
B o Bel-2 Bax Bel-2 Bax Bel-2 Bax Bel-2 Bax
S 200 0.69+0.21  0.82 +0.04¢ 0.79£0.23  0.69 £0.05*  1.27 £0.10* 0.67 =£0.12*"  1.36 +0.17™ 0.63 £0.09™
Y4 20 0.76 £0.05  0.70 +0.05¢ 0.77£0.63  0.83+0.07¢  0.80+0.13 0.92+0.079  0.97 +0.21 1.06 +0.34¢
BFEAR4 20 0.74+0.23 0.39 £0.03" 0.74+0.23  0.39+0.03> 0.74+0.23 0.39+£0.03>  0.74+0.23 0.39 +0.03"
T HXRLH A, *P <0.05,°P <0.01; 5 FARL AL, °P <0.05,1P <0.01
i w ALY SNE AR S A g T e

AHOCHIF 5 & U A AR 0 T = 5 0 1 i 4k 462 40
P20 AR AR I PR A 7 52 20800 S i 114 i 28 35 A7
TEAMML I T- RS, 4N Qureshi LTS AT 1M1 b 325 B3 A B i
i AR S S B, 12 6 R AT 10 191 58 i 2 21
AT ULR AR TG AR I 24 h N AT ARG B
JAT-40ME,5 d S5 A5 RT LB E T A M in EL R i ik
ZHAVA T 20 5 YR Y A B A8 RSO (] $ o 4 g

IR R B R Sh ) S 00 E S8, AR PR T/ S 2 5 T ik
M FFE 05 3 A, 3 38 sl Gk R 5 R LA ZH 20
AEE BRI R RN T RS Szt
It H BB & R F 2R (g A b S A 24 ) 1
U R 5 (EE 3z sh I 25 ] el 5 DR 1 e 1)
JULAH LR T, X B 36 R P LS 4 B — ey skt
Siu ZEM X RAE SD KR EATES 2SR, A I 45 5 d,
I8 Ji A5 R K EGC L, L H AL DNA F B Xt

PR T M i o e R R X A e T E 2 BRI 15% ; Bel-2  HSP ( #UKR 5 2 1) -70 . Mn-SOD
— . FEIRAR D ORI A, TS KR ; Apaf-1 2 KPR BEZH K ; Bel-2 mRNA

5500 4k 2 R s R T LR RN S 5 T &
JUIH T AR , 40 Bax  caspase-3 REfEZEANAEIA T, Bel-
2. P53 R4 e oA

I R G o IR AR R M, LR ) 52 2 Fp I &R
S, WOLT- A I R Rt [ 3 R it 7 d. A
XFT S, FERN SRR FE Al VR A, W0 Xue 257 FH K
M AT IR R R a0 A5 0 | 5 o H a5 440 A O
AT T BB DULER 5 R R B AR I A 4 h 5
PRAN ML T, I AT 58 4 TR LL_ERFTE], ASHIFSE 2R FH
JER 5 0 A A K U S AR | %o B ( BP ICH ANz
Shel) ARG 7 ~28 d WilA], H G214 Bax mRNA &
Bax K 15K -2 5 m TERFARLL(P <0.05) , 4
R 25 T i AR st R HRFSR T R A
5 iR A R IEA S,

H R 23 bz shil 2k 5 40 i 08 T ) 1 06 &
HEAT T8V, K& BLEAT 5 4 32 Bl i, FLAAR B o 0%
2 NS TR 8 AN AR 1 e KB B T

KT, Bax mRNA ZKFEREAK; i — B 0F 5 5 & 81,
HSP-70 7/KF- 5 Bel-2 mRNA £ 1E#15¢, 5 Bax mRNA
M Mn-SOD 5 caspase-3 2 A&, 5 Bel-2,
HSP-70 S 1EAOC, iZF 58 i B 12 3l 25 ml a0
WL A LA T Kim 220K 5080 K B4 3
A, BP AR BE AR MR 2 | PP RSB R AL RN R AL o R R
HRFE T4 I, B Kz 80 30 min; X BRZH K FLAHL]E
WE T4 1,30 min/d, IEIASIE S, 7 d JGALSE K
B & B P B 1 R A AN AR L 2 0 O T
BT, fE 1 58 v 15 R 10 X 40 B 5 5 K SF- . Uysal
SRR MEME R R (B 22 d) #EAT I 4 i s U 4%,
30 min/¥K, 8 m/min, BEJE 5 WK, 3L 8 Ji], I
BRI BT IEw KRNI agskss, HA S
SIEMEAMPE T, A KEWFE LI, Z sl 4]
V) T S SR L S ot A A A 8 R T A S R
(4 Bel-x mRNA . DP5 mRNA %5) 35, ¥ A s /N 4t
R BT RERS 21
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I s R B, LR R & % is sh s, H
Bel-2 5 H #57K - Fif s 8] 2E K A 328 18 v ke 32, LA i
WG 28 d B 3, 5% B LRI AR 41 1A 22 S 44
AT L (P <0.05) , H AP SRk ] ] 51— Lk
T 0 21 d B EP 5 % B4 R 25 S S it B S
(P<0.05), SXTHEA] A, SEB0 20 K B Bax JEPH 2R
FFRIR IR AL F — A FX B K, HIE R ik 5 8
I # IR I REA — 3, 7R B 7832 3l nl 35558 K B Bel-2
FE IR R HAE Ak, i) Bax JER K A A 2635, T
WCAMIR T KA, 5 R E P SN g R A —
H, EFESHNGSHERETHCH TR, L
SN [R)AE S5 B A3z sl 2 4 i 37 1 5% 38 A 1
H—2EA5T

25 L TIR AR5 SR FH e Jir il v ) A il 4 i R B
R seuh KR s s 4k 4 G, & Pz shil 4
AT ETE A B Bel-2 BE DN S H AR L3k, ] Bax JE A
HE AL, NIE—E R Ll 2 i i T,

2 % X #
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WA T AR A P R R A e R

S A3

A TR R AR R DL | 22 R, Bk R BT T %A
i S E R D A TR TR, R, W R R R AT
Kt AR EERYT , R IE R R B R E B s hE, IR
BEURE [T D 2 ) BB R i, SIS BBRAE FH Mg A h Fr  B A
a AR HAT, T s sh e AT I T kiR & ]
PR R E W E ke E NN T I
J2 AR A G R A A — AT ik S A A
IR, AR e 2 e A7 i A< vh i) SRR 20

— RS

i 1% 2002 4E 9 H 7 2006 4 9 H FABEM G NEMERL Y &
PERZE AR R 00 B, AkbRifE . OFF & 1995 4 2 [ 5 DU J fiki

YR AT 271000 R4, INARAE AT R e

LR S

MLAEFR WU E P Widr dERT | 2%k CT B2 MRI #6112 MH) R
B QFETE AR T RE B ; @RS 40 — 79 % ; A% Hr T A B
K (Glasgow Coma Scale, GCS) P43 > 8 43, Wk & , L1
WtERsE ; @JC M B BT BN RSO @ L R, R
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