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T, 250G (P <0.05,P <0.01) % B AEAH [F A A] FAE A IRRI, SIBFRAM I, 257
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[ Abstract] Objective To investigate the effects of exercise on expression of microtube associated protein-2
(MAP-2) and MAP-2 mRNA in neuronal cells after intracerebral hemorrhage (ICH) in rats. Methods Ninety-six
male Sprague-Dawley rats (weighing 270 to 300 g) were divided into 3 groups, a trial group (ICH-induction and ex-
ercise, n =32), a control group (ICH-induction only, n =32) and a sham-operated group (no ICH and no exercise,
n =32). The brains of the rats were sampled at 7, 14, 21, and 28 days after the operation for establishing ICH mod-
el. Another 64 rats were divided into 8 groups (6 h, 12 h, 24 h, 48 h, 72 h, 7 d after ICH, no ICH group and nor-
mal group). MAP-2 and MAP-2 mRNA activity were measured by immunohistochemical methods and RT-PCR. The
rats in the trial group began cage-running exercise 72 h after the operation. The others were reared in the standard ca-
ges. Results (DMAP-2-positive cells appeared around the hematoma in the cortex. The number of MAP-2-positive
cells was very small in the sham-operation group. There was an up-regulation of MAP-2 from 24 h to 7 d after ICH,
and significant difference was found between the non-ICH group and the normal group. The expression of MAP-2
showed an up-regulation trend in the trial and control groups. There was a significant difference compared with the
sham operated group, and the trial group had significantly higher expression levels than the control group. @RT-PCR
showed up-regulation of MAP-2 mRNA 12 to 24 h after ICH. There was a significant difference between the no ICH
and normal groups. The trial and control groups showed up-regulation of MAP-2 mRNA at 14 to 28 d after ICH, wich
was significantly different from that of the sham group, and the trial group had significantly higher levels than the con-
trol group. Conclusion MAP-2 might participated in neural cells plasticity after ICH, and exercise training ( cage-
running) can up-regulate MAP-2 and MAP-2-mRNA expression.
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PLHIARZEAT TRAB ST, [ PN 22 4 i DL 33k T3 18 A izl
WS B AW L1z 2 IR0 it i o BRUARAE A O 2R
H -2 ( microtube-associated protein-2, MAP-2 ) & [K 3 ik
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7,14,21,28 d 4 ASEAHA BEAEAE S 8 B Hi 4
FUHF B A, 4 HH T B ik 5 R A il B I g
( reverse transcriptase polymerase chain reaclion, RT-
PCR) il , HAr 64 HORE P MIER 4 o i g
HIM6,12,24 48,72 h #17 d 4,548 H.,4 HFHT
SRR 4 HFF RT-PCR R, AT fife i i 1
RO SRS 7 d ) AN [A B AH AL MAP-2 Rk
T

= B R ST

S HRZRLT Y S W00k SR R xt iR 4k 96
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96 HKRH, TLWAKRT AR 72 h FFEGHZE
Y (FARTINETE WS % S0k 3 ]) , X B2 Al = R 4
KEFEAEREN B G, Hay 64 HR RS T
TG, AR ERE N A TG 3h,

U GaE A AR AR R A

A L I A KR A 4 s W R ROET T S
(1.0 ml/kglREE ) JBREE e , VR T, 2800 J0F 2= 32 3l ik

A Se AR ER K 29 100 ml ik, 485 DL 2 5
A2 400 ml e P12 A7 E R B E 1.5 ~2 h, il
SRR B K | 2B 4 mm RS IN ALY, 2N 6
T 2 0 SRR D) AR AR, BCZE R A5 24 4 mm B i 41
AU 4% Z2 R W E €, oK B AN E
W e H

F MAP-2 ¥

MAP-2 f R LAY R & - B R - A
5 A W1 (avidin-biotin-peroxidase complex methed,
ABC) . HAARB ALK S BT, MAP-2 £k
PR, TAEWRE 1:100, MAP-2 D) 40 o B 3% 52 v 42
FEONBAYEANNE, BEVLERE S SRR, SR )5 B A
£5( x400) 55 T FHPE 0%k,

7 .RT-PCR Hbt

PRAEH RS ERAE WD B BT B, ' AT
Wrsk b BE K B, T AHFH 200°C TR BT TR &
B EA )i ek BRI ZH 24 100 myg x 2, T HUKEE 4
ZUE T 4°C KPR —. 2.1 ( diethyprocarbonate, DEPC)
YRS A TH B RAERY EP BN, AR A AR
W BRI - 80°C VKR AR AT 45 .

& RT-PCR %€ MAP-2 mRNA Fik/KF

FH Trizol RNA H2HGRF 42 U ML RNA |, 55k
A ECREE TN E B RNA vk B FAE R, 1% Bifis b
BERC LUK % 5E B RNA B i, ¢DNA 88 —85 & s
37°C %57 60 min,95°C 5 min K% R E5 %W, %
kI cDNA E2R PCR BHR, 9715, MAP-2 L5149,
5-CAG AAC AAA CAG CTG CAC TGG A-3’; R4l
¥7.5°-TCT TCA CCA GGC TTA CTT TGC ATC-3’, R-
MAP-2 JER P 1 2 F 4 .94°C 5 min, #RJ5 95°C 30 s,
64°C 30 sk (35 MEIF) ,72°C ZEAH 5 min, $73Y
HA R BB 0 133 bp, [FIAF 3 L B-actin FHAE
NZ:HR DR UE B R S0 AR R Ee v, 9388 0% H 8 - BE
K 374 bp, SRJ5HL RT-PCR 774 4 wl, fin - #E2E
ML L, 7E 1. 5% Brfe e (& EB) L Hik,80 V,
45 min, F UVP &8I BUE AR R Ge 40 64T BN 58 5 45
O BE I E % 53 M1 &R 58 ( Gel-Pro Analyzer Version
3.0) A ai .
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20, IEH RN A28 m ARG, B M5 24 h
MAP-2 T4 b, 17223 7 d, 5 1E % 40 R0 i 28 40
W, ZRASHHE X (P<0.05), W% 1, 96 H KR
EREIR S M BB T ARG 14 d HEL MAP-2
ik LR 28 d ik ik, (H S50 240 Rk AR AL T
FH2HRERAGIT B X (P <0.05),2 H5RF
AR, ZRAESLITFEE X (P <0.01), WLE 1,
*2,

N \

PR Y

1 BFARH(a) XTHRAL(b) FISEERA (¢) KR L MAP-2 FH %
E KL (ICH f5 28 d, x400)

R H 2R S A TR B AR A5 55 0 H I 2 M O R
K EURZHZ MAP-2 FHE AR LB (B, & +5)

A I HE MAP-2 FH P45

i £ 1t 20

IS 6 h 4 7.40 +2.01

HIMJG 12 h 4 9.25+3.82

HIMLE 24 h 4 10.70 £3.21%

HIMLJF 48 h 4 11.67 £3. 46

HIMJE 72 h 4 11.96 £3.97

HIME 7 d 4 12.50 =4.33%
ot i 4 4 7.21 £2.32
EHH 4 6.50 +£2.91

0 ST M R, 2P <0.05; SIE# 4 AL, PP <0.05
FT2  SUBR X RRL AR T AR LA [ A 6] i ] PR 2 27
MAP-2 FHPEA IR (8,5 +5)
A HHH KRE7d Rg14d ARF21d  AKJF28d

SCERZH 16 15.42 £2.51 20.58 £3.01°°24.17 £5.49*°32.46 +3.27*
XTHRZL 16 13.62 £3.01 13.34 £4.57" 16.24 +£5.36" 20.50 +3.56"
WFARH 16 7.70+£2.25 7.21+£3.85 6.93+3.26 7.58+4.13

W SRR, P <0.05; ST RAMIL,"P <0.01

. MAP-2 mRNA 23Kk A 25 5

1E 133 bp #1375 bp Ab4351124 MAP-2 Fl B-actin Y
P B MAP-2 5 B-actin 1 FUAE L K F ik it
SRR I IZH IS 12 ~24 h, MAP-2 mRNA 4
— R FER FM, S0 A A E R A, E R A S
B (P <0.05) , Z K E T IEH , KRR
J5 14 ~28 d ik L, S5 X A AR F R4LM L, 2
SAEG 2 L (P <0.05,P <0.01) , % iR 41 75 A 7]
] 25 [ AE A MAP-2 mRNA iR, 5T A4
b, 223 A G4 X (P <0.05) , WK 2,3 FI$3 4,

400 bp—
200 bp—
100 bp— MAP-2 mRNA

400 bp—
200 bp—
100 bp—

= T

Mark IE# MM 7d 72h 48h 24h 12h 6h

B2 i ot 2 I AS R A A5 6 H i 4 R O R B MAP-2
mRNA %3k

7d 14 d 214d 28 d mark
TR
400 bp— B-actin
200 bp—
100 bp—
MAP-2 mRNA

mark 28 d 21d 14 d 7d
A

3 SCERAUFNN IRAUR RN A S MAP -2 mRNA 463k

3 2R A H IS AN TR R A 5 G S i 26 B E 4
K FUBIZ141 MAP-2 mRNA Y335 (% +5)

4 gl 2k MAP-2 mRNA %3k

i 14 1. 2H

HIML)E 6 h 4 0.38 £0.09

HIM)E 12 h 4 0.40 £0.07*

HIMJG 24 h 4 0.41 £0.08%

H IS 48 h 4 0.38 £0.10

HIML)E 72 h 4 0.37 £0.08

HfifE 7 d 4 0.39 £0.13
Joih i gi 4 0.37 £0.08
IEH 41 4 0.36 +0.09

T S M2 HeE " P <0.05, SIEHH LA, "P <0. 05
Fa SO SRR AR T AR AN IR A 8] 11 o ] Pl 2 27
MAP-2 mRNA fYFEiL(x £5)

Ao HE RiE7d ARig14d  AKRF21d  KRJF284d

SESH 16 0.69£0.16 0.92 £0.15% 1.12 £0.19® 1.16 £0.17%
XTHBZ4. 16 0.49+0.14 0.60 £0.05° 0.71 £0.06° 0.78 £0.07°
RFARH 16 0.47+0.15 0.45+0.08 0.46+0.09 0.45=0.13

e SXHIEA LR, P <0.05; 5 FARAME,"P <0.01,°P <
0.05

Wi
A2 FH PR RN VDA G 1Y) -0 28 1 e B-T S
I U I 22 FVE 22 308 AH DG 2R 1 ( microtube-as-
sociated proteins, MAP) ZH i% %) 22 R {4 | J2& 4 Jf - 42 1Y
HE I 2 — TEAERR AN MG S 20 0224 20 i v 2
R 5y B EAE N MAP-2 /By MAP )
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MAP-2 X8 Fa e Al 28 vl ¥ vk AR F B A, I
R 2300 o) 4 i B8 2 1 e U 8 AR . Huh
25 SV AT I SR AR I I o 38 5 A R, 8RS T
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SBFAR) LS/ BRIFERR YT R, 45 3R BoR, 7E TR
0 Sz Jo e S kR o] ($3 40305 5 min ) AR CA3 X (3
YiJG 4 h) MAP-2 Seebnic B s 2> i B & A= e 4 i
BB 2 i U BH MAP-2 J2 6] 457 1 Fii B 463 43 ) 4
205 1 R USSR AR

AR R FH R BRI sl Bk BH 28880, 2 h s
ST, S5, FEA AT O XIS K 2 503 it
FHZTCHY MAP-2 FIl GAP-43 1% ME AR, {H 78 Bl ifi P
A (6 h) FESE AR H 0 58 B B 2R B8 o6 MAP-
2 F GAP-43 % P38 &, 76 B 1 > W 7 X MAP-2 il
GAP-43 T 34 v W 45 252 T s (1], ¢ B 7 2 G 1.
J& BRI S5 R PR 1 MAP-2 (A28 ) A1 GAP-43 (#il
5 LT, Wios 2 Bl 28 o0 AR A2 L 2 L
il

ARAFGREE R W, P AR G bRt 35
A7 2 DL i e ) AT R B Jo e b 260, i S IS
12 h MAP-2 R I35 FH,24 h MAP-2 JFif B, =2
Ja HERFE— 3 KO I RR2E 3 28 d, 5 1E R A AR
FARAMI, ZRAGITFEE X (P <0.05), Bk
LA 403 )5 [ REATAE A 220 Y 1 T = AR EEALH]

{B47 528 3% MAP-2 /5 7 1t B9 #F 52 20 L, AlL-
red 2511 Ry FH BN B A2 Bl B T 4054 R R AT B 5T
SRR B 52 42 20 d B IS IR AT 55
Y2k (52840 ) B2 AN 2R 0t FEAR T (6T IR | 9K
Ja X MAP-2 #4 5 [14) G028 5 I 26 T 2% 15 ( 32 I 2 AR 1Y
X IZ By fe Jo AN s kE ) AT I, S5 2RE I, 3R
P4 0 iy i 5 TR AT 55 1B AR 4 K BRI B 4, 7
XA [ EBASE B Jo0 DX A7 4 5 45 440 (%) mT 881 | T 0] 7y P
eI 15 Sl A (R TR AR 2H BH 8 ks i LA S ks I )
FRIKH 0 AR 07 R 3 X 46k 2 B M MAP-2. B0 88 2 1 v 28 36
T FER N . U BRIz shill 25 nT DAAEE G K2 5t MAP-2
IR, T — 25 MO ARG 3, HL X Be 45 SR A2 %
Hisadsieii Al

AH G 1 e S A2 sl i e ik B AT, &
PRS00 20 A H ik JR B R A MAP-2 SR R H
EHPFRE FH,LES G 14 ~28 d R, #iRiE
] LLs S B MAP-2 JER AN S 11, AT elcss H T e
R, EAEPFRINA , ANFEE s X MAP-2 B H 3Rk

(SR JE AR A, Sumitani %5 R KR 25 ~35 ¢
FHE M ddN /N B, BE MUK H 2 o R Bz 3h 4 (L
25 m/mini# 1230 12 J&) P EE 4 (LL 10 m/min
M8 12 JB) MiJoiz 4, 28 )5 H0. 1 mol/L PBS
WETE AL BE N B, R S U1 R ALk AT sk U0 R, B R
20 mm, P47 HE e b ge oAb B 45 5 WoR,
50% [P Z1 3z S /0N FRUPE 1 S5 DX e 30 M Pl e o i e |
A4 Rz e (B A P 2 s AN JG iz shdl /N R WL
RIS [RIEE TRV ) X R ZUE Bl 4] MAP-2 Hu i I
MR T HSP70 380, H 8% T ¥k Y i A 28 o0 nl DL i
NI . IR ZUK B8] (142 Bh al LA A v o5 [X
PZTT, FEAIG MAP-2 g G, 7EFR AT LARG B 5%
R K G iz 22 3 B0 5 X ol i i A A 2oty
W2 A, 38 2k A X I 2 oe i T,
e LD BRI [ B v B A 52 56 3% FH 42 3 7 ik
Fliz sh 18 A i s

2 FRTR, RTINS MAP-2 2 5 i M i 45 5
PR iz sl k] LU AL I i g, 14 T i
HMARe R E . 2 T2 8h L MAP-2 (14 Y1 HIL il
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WA 22— R RRAR RN 95 A R ik TR B 2 s R
SR R RHA T Ol IR BB 24 h AT R TR 4R
BT U TEAECR , HiEWF,

— RS

(—) —fRFR

LB 22BE A 2002 4F 5 H 3] 2007 4 8 H WIE O iR 75 AL
i 58 i, Kb B 36 ], <0 22 B 4K 13 ~ 66 2,1
(49.10 £7.63) 2 ;58 il E L NUESL 5.0 MK 18 4,245
Yy 11, ke 7 5 K S B IR IR AR EE 8 B, I
WeEBHZE 5 1, S5 4 1, ARG = R R IR AR AL, 2R
BT R R R YT 4 (18 ) Bk MR (40 ), 24 h IR
AMBIBTT R R R EURI T (JRYTAL) 24 h R Rrd ik
TEPREI FEARR YA Y & o0 MR 2H , B4 R AEAE IS PR s
7 I 22 S TS (P >0.05) , U BkE R) &2
IR TE] 4370 1 0 D0 2% 10 U452 Bk A 0 Ay o0 Bk 45 1k 22 -4 i o
FIR s IR] 52 05 (B F R WA Mg R KR A O R E)
A R R TGRS (P>0.05),

(Z)WRIT I

B BB e O Bk R R4 I, S B EE AT A S A S A iy
TR SRR AR, WO I TR R R TS R R LR
STHIEERE L IBF AT OISR BN IE 24 h N, H R O0EHRE
I EAERFAEEF K 90 mmHg, W45 & 60 mmHg DL L, NS T
H BN, IR R KR R R R R R ARTT & R AIRIT, &
A TAENGIBERIAAS AR SIR YT, #8 P9 B 57 2R 2 i A3 b,
JC H PP N TR SEAE BRI, O B ER 3 B e T
EPLORR T 2, i 20R T AR B Wb AR Ay A AE 3 B B Ak

OEEERITE J1 R 0.2 MPa (2 ATA) , 4 IR 56 ¥ B 7]
120 min, & H 1 ~2 ¥, R BB A%, B 4T ] 80 min, 7
U R, X IR F0 I E 5 %) 24 h 5 R TEE R,
A BRI, MR E , Jom fa O R B RIS LT AR
I7 , B R AURIT IR RIT AL,

(=) IT O B b e

1. FFURIRRERS ) . A FF 4 52 75 30 of 75 5 S0 84 S o 1 sl
I

2. fEIE B,

3. FETEH BE R E P AT REWR E 1 L . %5 Fugl-Meyer 12 3]
IHHETESFTUE Barthel 385U Folstein 4] 5y K iUk 25 46 2 212
Sk R FEMIZ E)Dfe . B W A 1% S 3R J) (activities of daily
living, ADL) AN I RESEA TVERE 4 A7 105 1 B 28 35 b 22 ) B o
39, T —IRIRThfea S, HAS S 0 H 8 A= 56 16 sh e T,
PESCNPER LR B AT RE R T R—IR IR I RE AN 58 4
ST, HOH AW W B B O, AR A T R T
Y——RARINBEAR TN ST, H 8 Az 15 06 2h R 2 B 58 LK, B
ARk P NI RE2E

(VU e 27434

N SPSS 11.5 BTS04, THRBERSR A ¢
5 THECPORER FH o K5

5

1. BB TFIR AMRIRI I L3R 3697 AR IYAY T IR Ao
Bk WP IRIES 9 ~24 h, 34 (15.6 7. 8) h; XT IR AFRIAYY
I IE] Aok R BR 455 24 ~ 168 h,“F44(90.0 +16.8) h, B4
LR ZEFH GRS (P <0.01),

2.2 AR H UG TRRET 8] HLAC YA T AL 4R I3 RIS 8] 70
B PRI R (5516, 5 ~43. 5h, P14 (28. 4 £7.6) h; XF BELH T4

R 2 ABE OSBRI R RS IR R B (11, % )

g SO A5 Bk RS E] ( min) & #HFA] (min)
4
4 s <6 6~10 11~15 <30 30 ~ 60 61 ~120
RITU 18 11(61.11)* 5(27.78)* 2(11.11)* 10(55.56)* 5(27.78)* 3(16.67)*
X} i 2] 40 25(62.50) 11(27.50) 4(10.00) 22(55.00) 11(27.50) 7(17.50)
1 SRR AT B A, * P > 0. 05

YEF AT 277011 B INARE LA o E B2z R
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