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<Abstract>

The purpose of this study was to test that the exercise adaptive training enhance behavioral outcome
significantly after focal brain ischemia in rats.

After occlusion of middle cerebral artery in rats, they were housed in individual standard cages for 24 hours.
The control group was sacrificed 24 hours after ischemic event. The experimental group [ was housed in
standard cages for 7days. The experimental group Il was housed in enriched environment and had got
exercise adaptive training for 7days. The rats were examined five motor behavioral tests. In motor behavioral
tests :postural reflex test, limb placement test, beam-walking test, rotarod test, horizontal wire test. The
outcomes of control group and group I were significantly lower than the group . The conclusion was that
exercise adaptive training induced functional repair.

.o 2 H A7 L Aegd Aest fudn. Hye 49
olF AAF &7 AR 27] ARE F&) Aopde A}
83 A A2 % (hypoxia), ¥ 2 #E2 A&t etE 2% (motor), 72} (sensory),

(ischemia), 74 (infarction) ¢ T o] 2% Q1 A (cognitive), A Z (perceptual), 4
A £ W 284 3 Aoz IA Y= 4 9o (psychological), AF3](social), 7)%# (functional) &
o, &2 0 o] E¥dle ] 99 & ez d W] ol & 71 A drH(Sabari, 1997).
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vh] £ %391 HolH| (hemiplegia) Ev U559}
¥] (hemiparesis)®l (O Sullivan, 1994) A} 33
& 5o} o] B4 (mobility) & A7 Q4 AY &
& Aske 71%5A A S Azt

2% 277 &4 A U A5 o83 P
E 24 A|2H] o] (dynamic system theory)®l 1=
ul A7AA7 53 ASH 2ot ol &% AL A
AA el 7% £33 FradYE /e o T+
Zo] Ao} glon, t4d vie 9 MAE Hstn
93 3ke Ao| ohyz} Wskske #43 A4l 87l F
W3 A8302 £5 A 2AE WSS FYldhe o
&g k= AojtH(Carr & Shepherd, 1991). ol&| %
AQoA e &5 YT ot 498 nH3ke
5313 F3el 4481 vk wekA HEHE olF &
5 Aol $AS 712 A9 AFAA N8 E A8 A
AEH 22 /MYEAA A /e 549 oE )
WAo|z E7}AQ &% 22 ¥4 (adaptive training)
3} 84 37 (therapeutic environment)°] A=<
A A F= 1 itk

et B AT 55 2 S o] 4t L5 HS ¥
o] 598 7)% &) ZAdA Yzt syd. 8
oA F4 sz WA Ao Hepplg ded]
3, AEA nete £ HS Fdolgke A8H FAE
AAIR 3 8] 7R 7% HARE AAE OeF 2ol
7% 3B FTE Prishe Aolch A, AA WAL
A2 AR iR HALE B3l "ol S grield] 7|
S 3 Aes Wrlela, B4, 9 A7) AALE S
o] Yjuhe o] &3 ol F Al A AA 2 HHE B
7bete], AlA, T E217] HARE S8 2 e AR
oA 2 12 44 YL Frlsln, LA, A 3
FAALE 58 ure] HetE & Hrislsint.

[.A7EY
1. AEthy

2 49 ol8de 44 $2e) ¥US Haskln
4oy +8 2802 Folt WHoE AN,
B3 ez +47 W2 FUkEY AE 5
So 4YHY 97 T4 ¥ 1US Yo F U B
2 22 950 Al Awo el

Ay 222 AF 8~10F, A5 250~300gm*e]
A7sta A7H e ool gl &€ Sprague-
Dawley Al €43 A4 #AE AHgsigich 447zt
% B3 Yol AT glo] FFHARL. 434 2=xv
21+1CE fA8 19 1222 %3719} 1243
3718 Hgsiet. dutd oz A9§ #F ] A5
o] 45+ 290x430% 180m =7]9] polycarbonate
A2 DE5olA Yoo BHE E 4 e 26Els =
g £70] A3d EE AN AL BHAN F
gL sl =4 HPE FEEla 75 24
A7t A Ao 5 BF AAE T8 Hep) B
gsigct. 27] W38 F & 71T o8 dtuA o] 4
0 gzgez A 49 12 34 H38E
Joylm 7UZ oA BEFE ARl AE3=E 3
o A8 11 22 BF ASFA A8 T F4 48
e dod|m 24N F 743 &% A% FHEE HE
st 2 Zolle TS o) rjely g2= At

2.4 HY

1) =43 ¥ 38 {2

44 ¥ S FHA7 = TS ZEE Bederson
5(1986)0] 2/0E 29 Fuix B9 HHsE Fxdt
Atk FUHEHo] AAHe] FA4RE AM AUt of
T 29eA g7 ke yes, dPEEel HA
3 AL AR AZAAR, 7E F ARG AP
2 &% Aojr}t tslo] Heohy] AY RYE 258+
At

XA M (Ketamine HCL, #§%3)3 Xylazine
hydrochloride(Mfold Ze]eh) & 1:1 H]&Z 4o A=
§ AN olFAE BRFAH0.4~0.6ml)31d BHE v}
et AR LxA9 A7) d =g ol g3 AL
< 37C W2 fA 8 £& AHE it 7]
5 38 Ao BAEE ZolV] &) Egdolvt EF 7t2
AR 913 FHeElE ASISHAl gsich. AY §8E
& du|Ago] AXE &0 4o A=A Fu +F
EARE ARG F £&L WAFGORRE U4TFE BT
&) 98 72 7ET), ol FahelA st £
24 Rg AAEE uet o 2cm Hol2 s |
22 gt 258 285 st BT E =2
o stdd S Fe4 Az dE 253 JIANYE
w235 oj Ko g A 8L AAsE Y
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Aot A w= A&7/ 9 (pterigopalatine artery)
A 4oz B 28 4ol ¢ 3lomg 39
A AAjstAcHEEE, 1998). M7g HF7E ol
sla] At Ao] EHehe dYF (foramen ovale for
trigeminal nerve)d A2 ZF5F 7|A R A&
3mm AE9] JZE HEC] Uiy 7|ARE =Z35h
Ze B9 71A ¥ Ul Sl e Felse] 324
2 (olfactory tract) 12 malsle] ol 7te A& #<l
it AetE 25G FAMIoZ sl F4E oS
oF 1mm H919 U= F9 Y elM A2V E o]
81} 27t At A FEel 28° AIRM 30
B uelddn. £4 olF 471 HES dd 24/t T
ot Aoz Ayt AHE BF AN A3
g ol 2T 7% AAE AXEdy, Adee &
a9l A "ga FF Aol Tkt Tt 2E30]
7 gAo] AFEE AN AWA § F dF Azt
733} 3ol 71% HARE AAEH

2) %5 A3 FdH(Exercise adaptive training)

F S FALo) At #73 =W (Ohlsson#
Johansson,1995: Olsson & 1994)A -84 &
A £ dAEA o & 2084 FoFHA EHYS
FABEE oA AF& FAU,

2ete 87 =48 AFde AT 900x600X
600m Z718] AA R F2 & o] Aoz 7Hton
upeh e ol URE 243 I Yol WAL Agith. vl
£ & 50mm, Ho] 1000me] 7 & T A&
% ubgtoll A 200mm Folol, W% AL§A} viete] 1
BAAA A7 g AAsgn, 4 s £ 10
mm, o] 200mm = 100mme] W3HE HAskg et =3
873 73t ALSFel FFdol= Eol 150m 7}
430x290m 719] 2H 2 2€ HALE EFAIA
2 Hel Holg F qF7t ol g FIHEFH
A ol =3 3 % Hol= A4 210m
Anrd & Xt wgole 7 100me] F74-&
za2g 7, 48 /A 29 Eei2" FEAES
Tt

&4 B AF A F71H 22 ALY &5 o] 43
+E Hg FAE & A A8 AdRtE &
Ef2g 388 St 7] Wi 7157 Algel &
22 FENA ¥ TFE A2 T A R 9
B2 2AFE 718, o] AFYPL AFSIA 4E

L 11O
Z‘E:ET_‘

Lo} (=]
I B
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e @3 olA sl 2084 AR wiete ol B3l
A A2 253 7129 FAG. § WM Ahezy
B 150~250m7}3 A3 Sol LA ARG viete]
B % W AW nAHo| glens ARRH AAe
30~40% A& 712t o] o AAH3 S0 S
S %sia dA o9 8FEL vinA HH7HA
7] fla) ol Egsi AR s} AR 25F F5
AN Az E A st s, el 71l &
g7t ALY SolgeiR Fd 4218 Jd 8HELS
Ao 77 B &S Fal Ao B SEAHY
5 g AN =& F o] we S22 ASFE Y
3tz LAY Wejr)E uhEela AR ]l 13 o]
e ¢ 7R 12E 918 Soichy L F2E
2o

3

A

88 £ F ARHH % FolE vehlle Ax
£ 9] 7 Y5 A4 B8 SH s AAke g
2.2 #d g B 7 Fdol i@ AUt e A
Abatel of#l B b=, 38 AAG o F 33 k&
71535t

1) A4} vkA} AARPostural reflex test)

Bederson(1986)2] AALE #33 Zlojt}. HigelA
50cm 9ol mE Fxn o AAH e 5 ¢
uhg efalE g Wol e uhl, £EARS W 3 A
€ 49 yirg % ditel 2= e AS & 4 3
o} BF AA AEE $F g AAAFE 34, v
2 ghre FRHAT thE wH LS Holx] gfow 2
A, ARFEA S 2E FAS o vi|ES T ¥
g 2349 144 FAth &Hoz g aeEle 93
£ o] FHR A& Lrlo i Ago] FHAhEHo]
At

2) A A vz AAHLimb placement test)

De Ryck 5(1989)9] HALE 4 AU, A &
o]EA % 10m o HAMAL F=3A AHFES
Fa At HelEE ¥} elyod B Ae 4%
S ABA7) 3 ElolE Aol W etk HA A
g Az 4o FYsA wAA7E 33, BIA
AT 22 o] A FE olF W o 24, #5 ¢

T—




rou

Ut g2 Fod 14, A3 veleA 9ol 0dE F

Aot

3) gt A7) AAHBeam-walking test)

Goldstein(1990)8] AALE 4% o2 59 &
3 A& AAbsz] fs AAEgch. v
450mzole] A £E 1600m Holo] FHe F
u}EEA ¥3 1810m ZHo], 30mm %] L& AAF
£t Age 28 AR vigo g "olAa 04, %
g AUz S AT 2 9ol gkol glew 13, A
7} 9olAd 24, g AUAT Alshed #u S
tals A AMgslA] gkew 33, 50%°14d wl1elA
A AUE 44, vl RHA AY™E 53, A
3 nlnax|A] oA AH 6H o2 it

al

=g

4) 9] E8)7] AAFHModified Rotarod test)

Balduini (2000) €] |7elA g &7
ANE $3T Aoz, 3jdste T2 g Aol &2
2 APFEo] g AolM HoAA] &n FAske Al
7+ 2Ashs AARH, Adapt HoE 229 1319

=2 A&sle] £IANAS o Dol Al 3
A4E A 891, Axn 203 747 WA NS Hol
AR & B¢ 2082 FAH.

AL
A
b |

5) AARR7] AAHHorizontal wire test)

Balduini(2000) 52 478 +33 222, & lm
kA o] AAL N melS Fu g ol E FE W
g AALE A dFn AAE e F AR neE o
LA}, 3% ghito] AAE o} L N EH o7 {A%
9 34, Agde &S o AUt mE A &
AEro] v % ghito] 3lo] ofelA HAE FA =9
27, A gole J% chitz Asithrl melE PP
Aol 24 &R HHAE S A HE 14, A
SHE &353R HZE h2e A 5 e 07
< FAth

6) At #4

A el W eB7iA] A IhE 242} SPSS for
Win 7.0 Z2 a4 dLEHEA (ANOVA) £ °1-&
&) @3he] 2polg Foprgict.
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II.

#2 1

1. X}AM| 2EA} ZHAH(Postural reflex test)

229l AA WAL ZAAbe 1758, 48 132 1.25
A, 49 I & 27548 47 Jehi Ao (Fig. 1).

ujgto 2 RE] 50cm EololA melE Fx & o o
z2z3 A4 1 PN e &4 L BT B F GA7t
23H 1 5L v Fo2 IR e Y] e
o (Fig. 2), 48 NTME F2 % 228 A4 A
7le AA wEE dedidck(Fig. 3). o3& w2
Heje] 385 vebdch, A wiab Aol g A4 ul
AL 2N A A Jde] JF%e Fo@ Al g

BAH(p(.05).

(]

L=y

A

2. x| vfx| HAHLimb placement test)

Wz zZH AFEF AR ulA HZA A 2T
1.54, A8 1 22 14, 438 I ¢ 253Ut
(Fig. 1).

neE F3 F AR E vl 2A A o, oz
237 AT Me §F ZAN WelFAY 22 o]F A
A4 o]F % AA S Neisstn, 4Y 1 TolMe F
2 ZztH oz AFslA MAAFIAG 22 o3 Add
ol ¥Z AAE Wl e Aolth 4 viA £ £
A A A Ade] PgRae FoF AolE Bk
(p(.05). ©o] A H3|d F 24213e] A9} BE A
SANA AEE FAolA B} &5 Hg FEE L2
Aol A t] Fado 717ke AA wiA HAbE Yeld R
ot}

3. gtclf A7| HAHBeam-walking test)

ooy A7) AL A d2Fe 2754, AR 132 2
A, 49 I +& 5.5%8°AtH Fig. 1). =L =l
2 AYA T AAgked oS dRlE A9 AMSEHA
e A E, A8 1 28 Aud § Qo] AR
o erollAVHFig. 4) Azl HolAAY Ee AA
ot ol 2 tel & A9 AMEA Be AEE JEhig
o}, A8 11,72 237 nnAEs AYAL A o)
n2lAA gn A9 F AN Fig. 5). 24 ¥iA 4
BN A7 A Agke] GAEE folf Aol g Byt u



ZA M8 F 24429 759k BE AR AR
g Aol Bt 25 AS FAS B2 JeelM o &
< 2% §83 78 g9 7%l e AL
2 24 Utk

4. 4cf 27| ZAHRotarod test)

ot Ee)y) A 29 2T 7.25 AP 12 7
A, A9 IZ< 19.54°1QAHFig. 1). 48 $2& %
tl floll Fn g S2v) AANE | 2T 49
122 973 3A F oA Dojile, 43 I &2
Al 2035 o 2212 w7tz BojA|A] ¢AY 193]
77} o] % "ol zlojgict. Ud WX £4 4 A
A Ao ARG FAF 2ol & BATHp.05). ol
¢ A HEN ¥ 5 A8 FEE H T He

T ARGl g FERg o B2 29 3 HS

o 2 way oY

24 e Aol
5. HAl E7] Z4AHHorizontal wire test)

AAL A7) AA AT U2 1.254, 43 12 1
A, 49 12 2. 754 1 Ah(Fig. 1).

lem 3179 AL elA APFES] 22l o
g ol 2 ) el BALE A AF 2 o] Fof 22
Z A% Sol&3S W, xEd 4Y 1 T ST
o HZ 2 AR 2 3 A1 (Fig. 6) A
P12 4% iz ANE o Fn ASH s #4
she 4%S BATHFig. 7) 99 WA £ £4 An
Zb Fde] BRF frel @ ol g R rHpC.05). 1A
& &e Uiy wke] HigE ghite] 7] 7)ol 4
Y PN dzTolu 49 1 2R o 2 & 4

(]

20
18
16
14
12
10

S Ny

% Control
[JGroup1
B Groupll

LT A=
ehdc},
RT

HWT

Fig 1. Control ; 24h after MCAO, Group I ; 7days after MCAO in standard cage, Group II ; 7days after
MCAQO in exercise adaptive training. PRT; postural reflex test, LPT; limb placement test, BWT; beam-
walking test, RT; rotarod test, HWT; horizontal wire test. Each result of behavioral tests of 3 groups

was significantly different by ANOVA.

=}
=

V.22

Z3te 87 SolA ABY B3 So] duty APA
A ZEF S vHA 7158 5] o
Hojuthe Aol WA e (Varty 5, 2000), 71%
2 g5m o opjel A7 A% AxHNerve Growth

Factor)$} 4173 A4 Q1A 871 (receptor)7}X] W3}
Ak 237t A Pham, 1999). oA #4& A
73 BF A Bt olie} ¥ AAS Aol HF A
= 7153 Y80 A% 4% 9Ae A LE 9%
< v} (Dahlqvist, 1999).

B dpdAe 250 333 4399 + A= F
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T 83L& AT 25 FS FAE AN F o}
A $F BT WHE B9 o 7R 99 7% HE
BAHA. AgHog 27 AL FAL Fa Hup|
% grdele v1sel FHEAL, WS o] 8@ olF Al
B3 A 28 A1 HeYol Frlsislen,
g AAAAN A f2] s FHALH, wpF
shite] mote] E@ F7e A& & <« U
FFAA 4871 8394 st 35 A
e A& 83 §3L AIske Aol ¢ = 3o
¥ AgolA o] 43 AaA AL BE ARFED ¢
2 HAH o AR o2 71 AA 858 fxske &
A& AFH Fe AolAnh. AAZ A 8A 87 SolA
AEF PFASL HAY olFd 222 ulA EYY,

A 227), A48 A 927] § o 74A AN

Ag w4

858 AF3 02 HAske A=, 12
3} B3 YT AAtelA dHAd BE ARGFA
AT 438 AF R O £ H4E Uskeh meby
Az Aol & o £ o] F 25 V%S A3t 4+ 3
=2 AHAR 879 $84, 2%5¢ fxdhe 71§ &Y,
2% g4 ol Fa3lttn AZ4E 4 & Aol

old BE AYE 71ZE 3dlo] FFUAAI &34
EEEL Y% ¥E E@ A& (animal physical
therapy)E 22414 4% A& Aolx, v volrixe
344 &4 B8R g FAF N7 WL e
€t E80] & 4= 31& Zog Yzpdr

e

V. =

& ¥ S8 Ui N 8H A9 AFHE FHIW
A8 & dgdMe 49 FEE S o183l 3
K39 47 A48 don, gy gHe=n &F
A Fas A3d AL AFsud. 43 $EL T
e FY A S B2 24030 o} F AR YT, =
& ¥ 3 24 A F oA EEH ¥eE HEA
TR AEF AR 12, T2 H HE 240 F A3
BT 5 HS FES YR B AP I o2 v
Aok 2 A3 AA WA AL AR A ZAY g
A7] AL T E217] AL AL 37) HAelM 2%
oA % Ag FUE L2 Jdo] RE AN 4G
g FAdolv o ¥ ¥ 243 A TR ResH
o ¥ A5E A e F HE FHE &4
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