AR S SRR E 24K 2007 4E 4 J14529 54554 ) Chin J Phys Med Rehabil, April 2007, Vol 29, No.4 - 281 -

i EREEAS RIKRETIE

thmm FH OARKRT KE

Fii T 6 B2 4 2 X A 22 45U T VK A2 A R A LA I
52:3) GeICEYIMISE , AR AN IS 2 AR R A VR T
Jrid AR R 2 D RE R T4 M F A R T IR & B 5 1nl &
JE DR R A EIAS, ACEEGRIEFRFENER
VAIT IR I I T e EE AL T AE L, AR R A A
AR FEL,

SRR EA L NN RHFZREEIE

UTARA , FE NS 22 6 Tl I SR P AN D g T 24 A A L
AOBITSE BT T 22 P0G T n] S P i 2 9 BRAE . A0 5% fh D) RE Y 94
R T PRI REAN TR 2 S 2R A ) Bl A I X 5
il FT BB A SR ) A b 2 I S A 3 R 3 T R
A A A 7 A R T AR RO DA G

B3 i, T S 4 e A A S BE Y TR 2R — A B
et B2, Rijntjes™ $2415 WA b5 IS REFE2H 1T LAS3 1R 4 B
Be: (1) 85 —BrBe, B2 v 5 i) R 220 B0, e 22 ) 28 AR Ak
TR HPIRES 35 g P D REA 1 B B AN — 2 (2) 55 B
B, B ARAZ 0P BR A 0 B AL TR Bl (3) SR = B
XU Bz 21RO DX 3 )0 AR, 73X — B B, AR A i 2
P28 TETE LB -7 5 (4) 5 PO R BE, BV A% o5 95 ) 1
BrBt, H H R RSB B R S 8] i AR ik iR i 2
BE—P W RO W E . WA 107 ) i 2 RE T 4 A9 8 252 Ak
FE7r RS RS AN TR IS, 1o R AN ] 19 BRE S 5, Ak
HERGEH RE A HE AL FIE S T RER IR

Thee I k>3 fes Th B EHAI1E A

IHREVN LR A rp 5 DRI S 1) T 235 97 T B, X i i
HWBshIhse MR & B A i iE shse 0 A &G R EZEMAE N,
WFFE T, DRI LR T AR A Jeg P8 ke 160 J5 g 51 ol 28 A A TR
T bR AR S R E R R TR, IR TR ST
W7)2 BB AR ( positron emission tomography , PET) | D fig P Fe 4k
J4% (functional magnetic resonance imaging , IMRI) AJ DL 11 32 51
ISR R Bty X i 7 2 1) A0S R 8O 0 sl I B J5 T BB N Bl Y 1
W7 ki gyt i T g EALY & AR T B A

— BRI PEIE BT

SRATEIZ BT R I AR R T E H A A X2 b s B
T RERE A — o i RS2 I b AR e o R o 55 gk )
PRIz gl A o BB AT Kt T S A 2 >0 R R AR TR A
SRBIE B, BT HE IO RE USRI AR, SR8y > 75
% FHl (1earned non-use)” OV Taub 26097 R 5T & 90 , IR ] it
R AA S 3y, Xk S8 0 JRe AR R A7 588 A DI 5, T LB A 496 28
AR TG JE I HIX R DI BE 59205 AT LU RS BB A 16 v, s
BEWHH AT SIRE ST . BEVI & B, 16T RRCR T LARREE 5

VEB B 13, B EOCAR A L B Bt e & B 2

BRI 2 AFEEA,

Kim 25 OMRT X 91 25 Bk o 2 R 1) 728 Ak 0F 47 8F 95 &
B, ] 13 B T LA 0 0 KA 2 R 11932 3 B 5, R0
FA)32 Bh 2 S5 AN B 2l IX B3 s, 76 55 — 30 (MRI A7 5%
1, Kononen Z£0™ %80 3z sl it 451473 [0 14 32 50 fz S5 il B 2
B AL B | TR 52 512 Bk b e w1 | 52 3 E Rz 5 X i
I, R 000 A A > B Ay L Tl LA I A i, 2 o A B84 , R I a2
BRI K i ) B 4826 X TG, B R & A ik o RE EE 4 Y
AR,

= R AR 2

XU RS A I 5 8 A %M 2 v £ AT R R YIRS, R i
L U 2 O R 000 A%, 7 i) s ks g0 60 i 308 000 Js 4% 328 4 D1
Y, 30 3 W58 L — L U R B S AE , D e 00 J1 14 1) 32 3h T
BETEABON A4 (0 35 B T A8 B 45, 3B B DU REAS B 2 . A ST
WY, L0 D R O] A A ) ek A7 1) st LA 1 4 7 JUL PR [
A BT, DT T LA 33 376 A 32 00 1) M 21 BR ol 00000 R i = 2k
Z A1 A 38 SRR, A R T2 3 K At e s i & AT

FEG R L, XU A Y1 2R A i 32 3h il 2 e 1o A7 7
— BTG, HR, B AT A5 045 B3 76 106 ) 8 31 41 1Y 55 56
Hh R Z P A I PR REIR SR LA & (TN

R B R Th RE EE A R i3 1E

F RV g — A Y T2 I T I AR, %o 13 il A
Hh SR Y PR A D B R e AR IR A AR ) B — IR BEVEH .
Pang 25U 4 5206 26 W rby SRR RT LA D6l 20 f g % ol 22
1B ST R YRR, D FERE T I 3, E S T e 1) A5 18
T T X R A L I DA SR A S R
SRS T A7 oA A PR T, TR 7 fly DX 1l A5 P ) 95 B,
ARSI e T LA Ao o D 20 6 ke AR Al 453 3 )
ARUR B2 A | I RE S A2 83 A M 2 T 1 R & R
HL SR SR TR PR s 2R 2, T ek 2 A L 1 5 5 L
) PR SEAR 7 1] - SR 3R A 98 o) DR AR — B0 A ) A L 3
55 [R5 o) Jo Ak 4 1 i 5 sl RS A i 4 | 3 B oL SR TT LU
BRSO 2 A A T RS AR AT

WA, BB T DL 42 28 A KA DGR TR Y R 3k | B 27
Jey P8tk L FEFRE 132 5 0 404 DX G JoT A L 5 el 2 7 3R TR T (glial
cell line-derived neurotrophic factor, GDNF) 21k /KAy FaAIG 8T
FF-HENE IR = Ao P A 5 1 A 2208 3% T (brain-derived neurotro-
phic factor, BDNF) mRNA F7KF, % i 28 A Kl A 4 7 T
Lee %120V FH B F & S5 ALIWT 2 BAZ (single photon emis-
sion computed tomography , SPECT ) XWEZ 4 51 X6} A 1L 37 114) 5 W Fsf
BB, EEAIT ARG A A b S 520 0% e it gl | (4000l %o
32 B BT ML i . Kimberley 5573 i fMRT 47 WAZE I}
B, VRO e A A e £ [0 K SR R JB 1Y J JS R R A
B RGN, Wu S0 X 51 1 v 2 15 4T F R T



- 282 - rRAE PRS2 S5 46K 2007 4E 4 J145 29 5554 ) Chin J Phys Med Rehabil, April 2007, Vol 29, No.4

PURAIESE B AR AR XY R, X SE SR AR AR 7R 1 v ]
PT LA B i 07 7 i D A EEEH

= TR IR il Th BE EE 46 B9 R20

RIFRE A 5 EE I RE R 2 — S g
2 A TP S R A AR R — > R K&K, Thulborn
FE) B MR BAR WS ATEAE £ 35 B S AT P I 2 BE )
NG, I TE DI REWRE I, Bk 2y e X B3 LA A o 5 453 40
AL B DX A T 6 A 3 0w A 68 D B AT SR AR A
TE 55— fMRI (FFE 1, Riecker AR 20 P B e o A
YOI K AR LA 5E 2R 1 3 HA I Broca X ANl Wernicke
T E XHLRROE SR T R B s Sl X

SR, 7EWE)S Fernandez 2512 (I 5% | i 75 v )5 26 354
A MFRIX — EAE TGRS AR ZE T G 14, BF
B TEINRECE 5 , A S SN 22 IR AR . $8 A5 0 oK i >
BRIGIHOE T B 5 M ¢, i Ze 2 BRI AZ AL 7T BB S5 T RE Y <
WIGEAR G, X R R 22 5 T RE 5 AR R BF 9T 0 4 Z (R4 5T
TR AR R 3 B A S e AN F) A G

BN S EH AT REEAMN R (ER

£ E M5 (enriched environment) J& H ATWFZE ki T HE 5 41 1)
— PSR 5 v, B S R R T R R S Y AR E R AR T S
72T FEEE AR S IR SR R 2 IR, P R A
B AT, B AR L T 2 BB RIOR S B Bl s ik
VT T A E A MAT N T RS, T R R FROK,
BREFHE S ~12 HRR, EFHiA &MYk,
& HET RS BRIE PR BUELAORESE JF B H B, L
TRFRHTET R, MARXS TR, AR T 20K SRR A&, B4
HEF RAURBAR M, A 1 HRR,

F2 1 RS 0 A SR R, T n S Sl A 1A R
[ A A 2 ST AR, (8 2 i 3 ORI 18 o705 B Joi K {4 ek
Beia ol % A B IE S ST IC I DI REAS BT . A S
BAESE 7R 3 W MBI IR R B, 2 1) 2 20 RE T 1 O
[ Iof G 45 3 /5 2 [) 02 1) 450 35 A Ol 6, O 493 114 2 2
P81 Matsumori S50V Y S2EG & PR, 7E T BRE v 4R 3R 80 8
W, WA 473 J R R T ) et 22 5 240 GO 50 it 85 m , 5 AT LA e
B DX N — P A 220 S FE 2 A 200 A58 0, Komitova 45707 Y
SR, o PR T LAGR Bl R AR M R E T X2
TR AL

PRI, ISR FRATIAE B A 52 e v 2 A6 SR S A BR T (i
TEVRYT 35 7S B L U 00 0 o LA iAo SR 38, 7E Th e 1 st
FEWOHT 08 SR LA MW s 080 | Tm] IR i A v £ 35 220, LA 2R
HEALHEATIN R (AnAE BRI ) | DI A8 Z R BEREA T — S 1Y
PRSI KBTI ZRAY B | G A b S TR AR E
INHTHREW S SR At 25 SR 42 i ik A v R 35 7 IS AE 3 vh
b B Zp ) R B T LA S A 1 B 4 s T BB 1 AR TR S 25
ARKIT By, B A BT [ EPE I TGS B BRI AT G A
HRERIAET R G B )R AR SO R A kA nT
W BB BRI J—MEASHE) T R R A TR

RIS ARER AT EH T EEI A

AL B A (virtual reality ) ST A SH Bl 2 PG 20 AR
ARIY)VZ N I & TR R 14, g T 1 PR 224 438k, 4n g 48 7
B GTEAE T ARG TR E 5%k B HUR S,
AU S AL i 0 T B A2 sk, 1 by Al 2 58 35 D e AR 5
) —FEST F-Be

FEI T R G F BRI AN EIL R AV R
T BRI B 125 M B, B — B SRR R
JHRESABESEH AT LU A 8 35 T L BB T B DI RER
You %504 7 FH R U S 8 R X — 1] 8 B e L EE AT T RS
IR, FEVNZRRT 5 A MR X6 H 5 (9 155 Sl 1% Sl a4 T R A
IRYT R, 7638 2 B I OG1 sf BU Ay 49 25 SRk i 32 By Bz I N 43
% Bhis sh X EA W W A0S 1RT e R T AT L E
Ty i 3 FEEA ) [a] Bsf fi DXC 0 8 e B 3 1 X 1 i i
B, [FIRE You 5570 %% 10 B A v 8 4 HEAT T BEHLAY T
RRBIFE, RN TR I S AR 5, BB IS hae R T
W Sk (Y TR , 328 Bl AR (78 10 DX A, R 40045 R0 % % 38 7 %l g
RGEIB ) R T SRR D REE A 1 R

Rt il 2B 1 R, FRAT TR Bl 7T 39314 R 2 e o 2 AR
AWHRA o AHR AR SR B A5 RATS R A R ELP IS R M7, 31X
U EEFRATAE I RS B P g 2D R R AN B B4, K I — S
AT LA i A v B A i ) BE T4 32 B I R A DUk B A A S5
Ry

Z £ x @t

(1] A%, Wi As o Fe 52 55 1 22 B A ML), o [l B 42 349 15 52 B8
2003,9:129-132.

[2] Seitz RJ,Azari NP,Knorr U, et al. The role of diaschisis in stroke re-
covery. Stroke,1999,30:1844-1850.

(3] fAlHF, KA AR R GEIRAI T 2R AT HE R o [0 i PR R
52,2003 ,7:3494-3495.

[4] Vemadakis A. Glia-neuron intercommunications and synaptic plas-
ticity. Prog Neurobiol 1996, 49.185-214.

[5] Rijntjes M. Mechanisms of recovery in stroke patients with hemipare-
sis or aphasia:new insights,old questions and the meaning of thera-
pies. Curr Opin Neurol 2006, 19.76-83.

[6] Ploughman M, Granter-Button S, Chernenko G, et al. Endurance ex-
ercise regimens induce differential effects on brain-derived neurotro-
phic factor, synapsin-I and insulin-like growth factor I after focal is-
chemia. Neuroscience,2005,136:991-1001.

[7] Nelles G, Jentzen W, Jueptner M, et al. Arm training induced brain
plasticity in stroke studied with serial positron emission tomography.
Neuroimage 2001 ,13:1146-1154.

(8] ek, Thak, Bk, 45, S5 T RRIMERE IR UG e vt Tl P 18
YT ERIAYT I T JSCORRE P AR . o R AT R AR
2003,18:719-723.

[9] Sunderland A, Tuke A. Neuroplasticity, learning and recovery after
stroke :a critical evaluation of constraint-induced therapy. Neuropsy-
chol Rehabil ,2005,15:81-96.

[10] Taub E, Uswatte G, King DK, et al. A placebo-controlled trial of

constraint-induced movement therapy for upper extremity after



AR I A 5 AT i 2007 4F 4 H 5 29 45 4 1)

Chin J Phys Med Rehabil, April 2007, Vol 29, No.4

- 283 -

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

stroke. Stroke,2006,37 :1045-1049.

Kim YH, Park JW,Ko MH,et al. Plastic changes of motor network
after constraint-induced movement therapy. Yonsei Med J,2004 ,45 .
241-246.

Kononen M, Kuikka JT, Husso-Saastamoinen M, et al. Increased per-
fusion in motor areas after constraint-induced movement therapy in
chronic stroke: a single-photon emission computerized tomography
study. J Cereb Blood Flow Metab,2005,25:1668-1674.

Cauraugh JH, Summers JJ. Neural plasticity and bilateral movements ;
A rehabilitation approach for chronic stroke. Prog Neurobiol, 2005,
75:309-320.

Pang J, Ttano T, Sumitani K, et al. Electroacupuncture attenuates
both glutamate release and hyperemia after transient ischemia in ger-
bils. Am J Chin Med, 2003,31.:295-303.

TAURE A ERRE, RIS S, 55, U0 el 0T i 2 o O Bl LB A4 3T
s, I KRS ,2003,7 :762-763.

Yang ZJ ,Shen DH, Guo X, et al. Electroacupuncture enhances stria-
tal neurogenesis in adult rat brains after a transient cerebral middle
artery occlusion. Acupunct Electrother Res, 2005,30:185-199.
oK E RS A, A TR 2R A0 O S v R R S
7. o R B 5 52 82,2002 ,8 .664-665.

Wei G,Huang Y, Wu G, et al. Regulation of glial cell line-derived
neurotrophic factor expression by electroacupuncture after transient
focal cerebral ischemia. Acupunct Electrother Res,2000,25:81-90.
Liang XB, Liu XY, Li FQ,et al. Long-term high-frequency electro-
acupuncture stimulation prevents neuronal degeneration and up-regu-
lates BDNF mRNA in the substantia nigra and ventral tegmental area
following medial forebrain bundle axotomy. Brain Res Mol Brain
Res,2002,108:51-59.

Lee JD, Chon JS, Jeong HK, et al. The cerebrovascular response to
traditional acupuncture after stroke. Neuroradiology,2003,45:780-
784.

Kimberley TJ, Lewis SM, Auerbach EJ, et al. Electrical stimulation
driving functional improvements and cortical changes in subjects with
stroke. Exp Brain Res,2004,154:450-460.

Wu CW, van Gelderen P, Hanakawa T, et al. Enduring representa-
tional plasticity after somatosensory stimulation. Neuroimage 2005,
27.872-884.

Thulborn KR, Carpenter PA, Just MA. Plasticity of language-related
brain function during recovery from stroke. Stroke, 1999, 30:749-
754.

[24]

[25]

[26]

[27]

[30]

[33]

[34]

Riecker A, Wildgruber D, Grodd W, et al. Reorganization of speech
production at the motor cortex and cerebellum following capsular in-
farction: a follow-up functional magnetic resonance imaging study.
Neurocase ,2002 ,8:417-423.
Fernandez B, Cardebat D,Demonet JF,et al. Functional MRI follow-
up study of language processes in healthy subjects and during reco-
very in a case of aphasia. Stroke,2004,35.2171-2176.
Will B,Galani R,Kelche C,et al. Recovery from brain injury in ani-
mals ; relative efficacy of environmental enrichment, physical exercise
or formal training (1990-2002). Prog Neurobiol, 2004 ,72.167-182.
Diamond MC, Law F, Rhodes H, et al. Increases in cortical depth
and glia numbers in rats subjected to enriched environment. J Comp
Neurol ,1966,128 ;117-126.
Dahlqvist P, Ronnback A, Bergstrom SA, et al. Environmental en-
richment reverses learning impairment in the Morris water maze after
focal cerebral ischemia in rats. Eur J Neurosci, 2004, 19, 2288-
2298.
Matsumori Y ,Hong SM,Fan Y ,et al. Enriched environment and spa-
tial learning enhance hippocampal neurogenesis and salvages ische-
mic penumbra after focal cerebral ischemia. Neurobiol Dis, 2006,
22:187-198.
Komitova M, Zhao LR, Gido G, et al. Postischemic exercise attenu-
ates whereas enriched environment has certain enhancing effects on
lesion-induced subventricular zone activation in the adult rat. Eur J
Neurosci, 2005 ,21:2397-2405.
TR AR HBiAESF AR BOTIRY T AL AR R R AT
T4 FER S, b [ AT BE 22,2005 ,20 :284-285.
Deutsch JE, Merians AS, Adamovich S, et al. Development and ap-
plication of virtual reality technology to improve hand use and gait of
individuals poststroke. Restor Neurol Neurosci, 2004,22.371-386.
Holden MK. Virtual environments for motor rehabilitation: review.
Cyberpsychol Behav, 2005, 8.187-211.
You SH,Jang SH,Kim YH,et al. Cortical reorganization induced by
virtual reality therapy in a child with hemiparetic cerebral palsy. Dev
Med Child Neurol,2005 ,47 :628-635.
You SH, Jang SH,Kim YH et al. Virtual reality-induced cortical re-
organization and associated locomotor recovery in chronic stroke; an
experimenter-blind randomized study. Stroke,2005,36:1166-1171.
(&1 H 19:2006-10-18 )
(AR3CHsE A W)

#

BN

ik
BRI o P 2 A B B o 2 ) R U 0 2 00 B2 A O 4 0 € S PR M 3 3 4

M Y— P TLE T 2005 4 10 H IR E B AR W ot B U AT, BLEV SR 3 WREIRI
B ARG A AHEW OE

4

H
* P

SR ESOR ATk DU PG B B AR O 1E S, A R Ty

VAN B BMERG AR T ARSI SRR . 2 AR T e SR 16T 5 B 1 — AR5 AR, nT At
HERGBIE ST BN BRI R 280 SR B 22 S | RIS A T R B B Ao A BTHE N 8 MR

LAEMN O 20 JT/AS BRI Z ik :430022 WAL DU P L RGE 215 5 20T oy BRAS A BR B B
| RBEBRARN XA R HLE 027 - 85332281,



	281.pdf
	282.pdf
	283.pdf

