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Abstract Objective: To investigate the effects of exercises on expression of GAP-43(growth associated protein—43)
and GAP-43mRNA of neuronal cells after intracerebral hemorrhage(ICH) in rats. Method: Ninety—six male SD rats
(body weight, 270—300g) were divided into three groups, trial group(ICH and exercises group, n=32), control group
(ICH group, n=32) and sham operated group (no ICH without exercises, n=32). The rats brains were removed at the
7" d, 14" d, 21* d, 28" d after operation. The other 64 rats were divided into 8 groups (the 6™ h, 12" h,24" h48"
h,72" h,7" d after ICH, sham operated and normal). The activations of GAP-43 and GAP-43mRNA were measured
by immunohistochemistry and RT-PCR. The rats in trial group began cage—running exercises at the 72 h after
operation. The others lived in standard cages. Result: (DThe result of immunohistochemistry: GAP-43—positive cells
distributed around the hematoma and neuron of cortex. The number of GAP-43 —positive cells was very little in
sham—operation group. In trial group up-regulation of GAP-43 displayed at the 12" h after ICH, until the 7" d
after ICH, and there was significant difference compared with sham operated group and normal group (P<0.05).
There was up-regulation of expression of GAP-43 in trial group at the 14" d-28" d after operation, and there was
significant difference in trial group and control group compared with sham operated group (P<0.01), but in trial
group the expression of GAP—43 was on a higher level than that in control group (P<0.05). @The result of RT—
PCR: There was up-regulation of GAP-43mRNA at the 12" h after ICH in trial group, compared with control
group (P<0.05). In trial group and control group there was higher expression at the 14"—28" d than that in sham-
operated group(P<0.05), but in trial group there was no significant difference compared with control group (P>0.05).
Conclusion: The results suggested that GAP-43 participated in neuronal plasticity after ICH, and exercises training
could clearly up-regulate the expression of GAP-43 and GAP-43-mRNA and improve neurological function.
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DAB % 4 5] Fl APES (b 52 i A ¥ H R A7 R 2
F]) 5 5 (A 25 FIDRS 404k 2 S BRA | 5 H
(N =W, dbatfe3E/Awl); EDTA (3£ Promega 24
A]) s GAP-43(dAt st i il A AR AT BRA B ) 5 I 41
ST T FE B IR N RN B £ B (36 [ Amresco 2
Fl ) = P 3 U e (Tvis, VAL R0 A R
i) );Red TagDNA R& W (L5 A AT ) ;RT-
PCR 519 (LAY TRAG A ) RSt
(AMV-RT) A% H A% & B 9 1 7] (RNasin ) \dNTP, Taq
DNA R4  FEHLE % (Random primers ) Fl1 35 g B
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121 SER Y5 o d . 529 s W g e b SD
KR 160 2 A E 270—300g, 17 b BE B} K 27 LAl
P 24 BE 52 50 sl O AR AL T TE G, LR oA L A4l
S RGBS SR A TRSIL Y/l A= =S S R
(20—25°C) . Hrh 96 HBEHLAr A 3 41, SCE0 2 (H i
JG 183 n=32) K HRAH (15 AN iz 3 ,n=32) & F
A (T MAZ B, ,n=32 H ), 541 F X gl
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B AH o, BB AE A 4 RO T e gl ik g 4 HH
T RT-PCR £, 2056 2 TR J5 55 72 /NI 46
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1.5—2h,, G i 0 OD B R, 23 BRA 4mm R #B
0 ZH 20, 2 ki 2% T 2 R et AR DD FF AR AR BBCEE o A S
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1.2.4 GAP-43 ¥ . GAP-43 £ (1 K6 5% F e s 41
1k SP ik, HLARE BR 50 & vl B 15 1T, GAP-43
Z i EYUAR, TAEHRIE 1:50, Caspase—3 £ [H LA4H il
Ji 2% S AR B A 2 0 0 BHPE A BEALE$E 5 S HLET
SR A A (400 ) B2 T BH P 400 i %
1.2.5 RT-PCR HUb . BRAEE ™ M 454 00 52 0
T. FE, HEANTHLAIERER, L AMH
200°CT %% i 5 il F- A 5 L B8 A ) ot Jiek S Bl K
i ZH 40 100mgx2, M FF 42U T 4°C DEPC /K
VER MG A TE FERAER EP BN, T AR
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1.2.6 RT-PCR il GAP-43 mRNA #ik/KF . H]
Trizol RNA $2 B S ICAN M &L RNA , 58584506
6 EE TN E B RNA (VR BE R4 1935 B A 5
JB2 LUK 45 7 S RNA B it . cDNA 28 — 85 & illUs
37°C 5% 5% 60min,95°C Smin K% 5255 e, i
)G ¢cDNA E2h PCR 88, 97314 . GAP-43 EiiF5 |9
5'—cga cag gat gag ggt aaa gaa ga-3', FIF5|4:
5'—gte agc agg aca gga gag gaa—3,R-GAP-43 X}
Y18 244 .94°C Smin, SR 5 94°C 45S,52°C 45s
72°C 45S =95 (35 AMEER) , T2°CHEf Smin, 373
H B9 A B 3 20 50 9 149bp,  [RI B 9 48 B B—actin
FAAEN 2 B8 CRAIE R R S50 A ARG AT L 9 1 ) H
B BORK BE S 374bp, SR J5 B RT-PCR 74 4, N
LREZR R 1l 7E 1.5% B IR B EE S (% EB) L H
7K, 80V, 45min, A UVP #E I R NAR R Gtk 4T Ep
S A5 FHEE I R 4y BT R B8 (Gel-Pro Analyzer
Version 3.0)73 ¥4k
1.3 Git2Eoir
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2.1 GAP-43 el fbah 1

PH A 20 i 22 2k 0 A I 2R B A et 3 i
2 DL T ol fieb R RO R e B A 800 . IR KRR
g LSRRG, M IS 25 12 /N IF 4R R, 4
SERNE T K, 5 IEH 41 (6.4+3.03) AR F AR (7.32+
2.57) A LA M (P<0.05) , WL 1, S5 20 At iR
HTH 14 REF GAP-43 A RX IR LH, 5 28
Kikwmg (R A AT B WAl 2250 B %
B (P<0.05), M SR TFRHAMILE A BEE
X (P<0.01), WIE LWL AT &R Aifinn), & 2,

2.2 GAP-43 mRNA %%

£ 149bp AbFi1 375bp Kb 4300 GAP-43 FiI B-
actin FY4" 1877 . B GAP-43 5 B-actin Y HL{E by 3
A, 4558 BRI 555 6 /N T i GAP-
43 mRNA 335 B, 55 12 /s ) —m K, 5
XFHR41 (0.79+0.43) H AT B 35 38 X (P<0.05) , Z )5 (5
24 /N5 7 RO AL T Rk B 5 X A [T
EMZESR (P>0.05), S5 4 MXT B2 GAP-43
mRNA Fik T4 14—28 R F R4 AM LA B F
B (P<0.05) , {0 52560 24 5 % B2 bb A 1 el 3
{H 25 5700 B (P>0.05), WK 2 .3,% 1,3,

1 REHOARMEESBEFAREE XRKALS GAP-43 AT mRNA B RiX (xs)
B 56 /N 512 /A 524 /AT 5 48 /It 72 N TR
GAP-43 [HE41 24 9.6+2.12 14.124.0172 12.8+2.7392 13.423.622 13.96+3.1792 11.8+4.3302
GAP-43 mRNA 24 0.96:0.09 1.16:0.1672 0.88:0.15 0.81x0.13 0.70+0.16 0.94:0.27
5% B 41 e DP<0.05 ; 5 1E # 41 L @P<0.05
R 2 ZAXRERE DA EEER x3 ZHAFEREMMEEAR
GAP-43 B4 240 i1 5% 55 (xs) GAP-43 mRNA Hj & ik (xs)
A BB ETR OB 14K 5521 K 55 28 K an Y wTR B4R H2K B28XK
FHA 16 16.32+2.519.75£2.99772325+5.681031.12+3.30 17 SHedl 16 0.8620.17 0900217 1.01:0.457 1.04=0.29"
Sof IR 21 16 11.7+321 935+4.69 15.25+6.08% 19.7+2.82% X HEZH 16 0.71x0.14 0.69+0.057 0.74+0.03" 0.77+0.07%
BERA 16  7.5+2.08 7.0:476  6.75+352  7.6+4.032 BMFEARH 16  047:0.15 0.46:0.08 0.48:0.09 0.50+0.12
5 R 41 (DP<0.05;@P<0.01; 5 i T R 41 L ®P<0.05 ; @P<0.01 OHEF AR P<0.05
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B 2 i 3 RERERE R GAP-43 mRNA Ri%
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Mark 6h  12h  24h  48h  72h 7d FAR EW
B3 HimEARERES. BFARAARETEKXER GAP-43 mRNA Xix
3 it FEVE  Z GRS 6 /NI 58 12 /NI 5 2 R LER T R,

GAP-43 ( X #AE neuromodulin) , & — F %l 28 Ji&
HH, 2R SR E B, 2 S di i s K
Ko fub e B URMAR AL A, FERZ TR F M
A R B RO RIK AR R R K A bR
B, GAP-43 RER fif fil 5 AL AP VR, o2 4 P
o GAP-43 VB Ry S Ml iy B4 4540 1043, i 248t 2F
FWARER R S HE 1, Kl GAP-43 7] LU 1Y
TSN 28 F8 G X 4545 B 1 AT R

A WF 58 KRB i b 3 Bk B 2E (middle
cerebral artery occlusion, MCAO)FAY  2h J5 45 7 1

514 K LES 21 K5 28 KN FH G 4 AR T i A
GAP-43 Fl MAP-2, Jf o BUHLE 47 ik 26 5 1 1 4
ML, 25 R AEAEIE 0 X R 2RO A 20 i
GAP-43 Fl MAP-2 {1 B AT, (HL 7 S 174 13 5 40
(6h PN BEFE KL 0 58 38 3 A7 AR (4 2890 GAP-43
I MAP-2 15 PR3, 7E B B A X GAP-43 il
MAP-2 375 V338 o el 22 o ek ) 4 S 10 WA 7 S
B, kA XS5 E 1 GAP-43 (BlzE) i
MAP-2 (W58 ) 451 TH 55 175 6 e 1 1 22 50 i A4
e Z AL,
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T GAP-43 7 B i i 453 493 v BE P 2 38 A 3
I HC B Bt — , 32 B 43 A5 F Fili A5 8 kL 1 ] L DX
g T B S X SCIRAR X R 5 X 4% {H GAP-43
T 22 35 1 B (8] B R 2 s (RO R A R, an o F o
SR SR PR 2h i O B DX B SO AR X 3
A GAP-43 [HPEM & oo B e FRHETE 7d ik
e W 14d 35 S IRAE T B Il PR VR 2h—14d SUIRIR X
GAP—43 P w3 1 T X K B o XIS i e i, -8
6 /NI JE GAP-43 Fik i &, 55 7d ik mig, LA
Je T RRAR , 21d T34 ikt

ARRFFTEE R R . B LS GAP-43 BHTE A
2 B DL it b JR) R R R I, GAP-43 F TR
J 5 12 /NI OR BT RS R 28 K, 5 1E H 4L
RFARLA A B E M GAP-43mRNA T Hi 15
B 12 /NI TR, BARTESE 24 /NI —55 7
RIC 2R (0] g5 S B AR AR /AT G ) (RS
R 73 0 I ot ek S PR AU R TR GAP-43 2 H
R A HREE IS, Sy LRSS

KTiE8hS GAP-43 WL AW 5RAR D, HA W
G R N MCAO K RURE YR AT 43 20 % JRAF 5%
SRR, FEWE R AL H KB
GFAP GAP-43 W I & T X FR 40 | 2234 20 H Ak
2L A MCAO KBRS 4 LBl 3 43y ) i 1)1 &5
NGB, B K B R TR ) = AR I 2
NS, fERMER, e LT E IR,
30min/d,5 W/, 455 BR, WA S D) AE I 2
(21—28d) A fie i K BRAT AWK A2 S AT BE T GAP-43
FIRBYIE N, F N AR BT R AR A Dy R R
iz s A 1 R RO BRI 5 T BE R R ) 4y - AL EE AT g
Skl 5 X GAP-43 By Rk A %, HA W
it , WL & 2590 (batroxobin )t 7] LA 35 GAP—43
Foik, Ut A AL X s BEAR fR 102

AL A A58 405 7 3 T A S 3 F 5 T I R
VUARAE . A I RIS 100 51 % 1 2 BEHL 2 A
SR 52 2H AN HRZH 45 50 191, J3é 52 40 18 5 e 2 v I A o
IRAE R J5 R R IR YT 4 R JE 45 SR 8w, R
SR YT G i RE B S s AR I A 28 ) i i R
JFE B I RIT AL, AR BUR 4, A BE50K 76 1)
oG 1 1L R 4 L R A 40 B (CE AR IRAERR E |
295 AR AE R PR S I 48h—7d FFUR T RE VIR )
IS 20 36 4] (FE &5 3—4 JE T ihZhae il
95) I7 HI P2 H A 1 FMA (Fugl-Meyer 32 ) 2 fE i
E ) MBI FTIE PR A 28 T e e A5 B 0 43 JC b 35 1 22
56T 1A H G & W0 M BaR YT A W R 8GE
{F RS0 B 5 2 1 A R R R T AR F

A FIREIA Ry, 309 B A 1 B Sk e 5 i ) 1, 26 & 1Y)
i IIHE M ADL, AR FBHE LLAiT 0 B9 ik S,
W1 (R 24h) 555632 il 25T DL e s s i R B
WD RERIT , SCRF LRI 45 0L AHIE 5T i i i O
3z 6 G R I K BREEAT T, & IS5 4 A ok
JE RN TR A GAP-43 iy ik B, JtLlissh)a
8521 R—55 28 R, #&/nig 8ol DU i - 94
GAP-43 i LI gk . #— LR T ia3)
DI B3 g s 1t R 3 T REAR S B AL

GAP-43 2 5 114 i 4853 003 ) 1) pl A& 2 Tl
iz Sl n] il 22 s Ak 1T s A 2 T B A
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