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1. #

JIbd I 55 s 2 R AR BEHR 2 12 LoD & 3 B R Al R
HEE, LR oES) - EREREREEEERZ TS, W
B OMRERE, $FIC B oEE BRI, BERO
HH A & I EFOEZ2E LK T SR 57
B, ZORIRIELTER MIE S TEELRETH LY.
WAEDREBERH AR DORIEIC LD, PACHIREROHE
B HRARRICB O TREEOF#IAEL, Th
LI H D FREDOHBM L RRERIES AL 5 2 L2555
HoTEY. F72, PLYy FINERY—F L —=
YURYE, KAERY A OARIZEY, BEEHRORE
RERIE BN LD e B HECHE STV Y.
THLMEEE T2, RN YNE)TFT—avD
FHIE, PRI EBT A A - HHER BX
KINEY) T = 3 YA ADBHFRARERICD 25T
MM LARICER - HMETA2ZL0EETHD
LEZOND. ARTIE, BHICHES NS 3EHA
FEREPL PR AR THAE LN 2 281, FITRRE
A _F B D 5 P 2 il ASHAR AR R A S E R B D
WTORMRZRMNTAZLAZHNET 5.
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2. MEREPEREEZOER

i 00 A B 5 7% > 1 I E BB RERE 21 2%F L, constraint-
induced movement therapy (CIMT) 2ftF X 5,
R D BB R RGBSR DO—DOTH
BEFEZLNTWAY., T ooREBEE FERBH
O % HIRS 5 2 & TR B o 2l
FAEENL, FRICHRERICBIT 2B Z N —=

1) At R SRS R A B R 2 biF FE A il e 24 B2 0
(T461—8601 % /= i A X H Al KT <7117 1)

B, RSk 2E N F-, constraint-induced movement therapy

YU RERTADDTH LY. KBEBEH O RN
el LT, MERKIZBIT 258 I A A IREE
(learned-nonuse) D¥THE, Z L CTHEMHIZHE D P
RRDOWBEILOEH (use-dependent plasticity)
PRIBERTWAEY, CIMT 2R E LT 2RI O 4%
HIRERCBI L Cld, KEIBL % ik 3L R < o iR R
BRIC X ) BB BRI RO E T Y AR ENT
BYY, KEOWEAEBES A F T4 V2BV T L
"ENDEHEHTREENTWSE (FL—FB). F7-,
ftgaE 4 X — 2 v SR VW 72 iiG B o 2 b2 B
TAHMBINCBWTYH, CIMT BIMBRIGEB O E -
TRY, RO KRY S& Doz dEs 7 on,
FHE D IR OBEEEN - MRS R L TnD S
EWRIBEINT WS,

o B & W 7R ARG I B VW T, —fl
D R R OB EH R IR 2 BRI S ¥ 5
&, HBEICBOWTRE N O R EE > SHEEBROEF
REIK VRSN Bl R O PR X B X OTES e B tE ©
BT EDRENTVEMY . ok, HEYE 4 5 R
WA BT, B AR s B L L 3R A R B P 1

EHOFEBPMET L, MEERTFL#MRTA 52
HFOBEF RIS EATHHELMEE IR TVHMY,
IS OFPEE, BRI O i A3 i r AR 14
OMFEMELMRAEL, MEROFEMK - FHEE L E N
LTWbILERBTLINETHLEEZD.

L2 L—FTC, BEDATTF) T RATBWTIE,
PRI L B o0 3B B B BB (2% 3 A CIMT O B e S35 %)
R, UMk MEERE LA B R ARIEI W
LT AHELASNS MY HIC, REER) G EE
TV BN R N A 58 € TOVEN I B\ TR & R A
BhSERWICHH S, Bz —u ilBliT
% B 2 A UM AREZ RS €5 L v ) it
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ERLENRTVEEY o k52, CIMTB X 0%k
PRI AR H S i SRR R I AT 9B D W Tid
RIZAMEE R AL HFLEL TV D,

29 L2 OBEFIIE, BB oER R e
DEIBGTENLTHEELZRIZTTH, ThEnk)
R BRRERY - BEEEIL 2 BT 572, & vo 3N
RYERBEIZ O W T ORMZ ML VIR D 5 &%
AbN5. MAT, WEEEPHEHICHET 288 7% %
7w b a Vit LTh, REHEENZMEIEA ST
e, ISR % oo CIMT 3 X ORRB 4 i H o
o 7 FEHERE L, PRRECCERI RIS BV CIERICER
RWNTTHHEEZ L. —HT, BB IEHETEOR
B X OHRBEOERRENC X 21 - BWEH o %
1) 2 MG ER R 28 ClE M CH 0, B % v 7238
WREAPERTHLLEZ L. UDEOTRIY, KA
Vo L7 D BRI B i R o0 S rP T AN IR B AR BE S & O
HHAIRESR I AT B O 2 B & L —E0m%e
ZiToT&E 7. UTICZo—izfh s TIEl.

3. BADOIRE | ABBIMET IVEMICKH I 2 ek
ERERZEDIR

3—1. ERMS L UER

FERBY W21 8 Wil O Wistar RHEMEZ » b (250-
300g) Z M7z, AREFZEIC B 2 SWLE IR K
BBt AR LR R B R AR 7R B
FERIREN I o THEMIL 72,

3—2. HPpUBLUETIIERK

FRREE LT, (1) Wim-H 849 R (ICH-
E-FLU), (2) Hifn-f&M% i H# (ICH-L- FLU),
(3) im#E (ICH), (4) BFrteErh R (sham-
FLU), (5) f&Fi# (sham) O 5 ¥ A #E L 7.
i€ 70 & LCINEERILINE 7V & v,
Pentobarbital (45 mg/kg, ip.) Wk B F IZ Tbregma
X DEFH18 mm, #1538 mm, #E50 mm B2~ A
ray) v IR T HWTcollagenase (14 ul, 15
Units/ml, Sigma) % {# A L72. Sham B ICIZFEE
OEFHEEKZFEA L. Collagenase i3 F) & F & %t
Nz EA L7z, Sham- FLU B & " ICH-E- FLU #1134y
#%1-8H HIZ, ICH-L- FLURIIMi#17-24H HIZH & F
B O RF I O FE i % 47 - 72, Isoflurane R T 12
BT (1520%), FEF & FRHI 2 W51 < HAR %
JEHHALICPRFEL, T DR TR ZHRBIT EE L0
7z )V P TECAAR, N TEF 7 AU TE VR L
7o, BRLESR, Ty MITTor—VIREL, 1 EEk
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HERI AT HBRIRRE 2 B\ 72,

3—3. 1TEhFHE

A DTG BGEEY B HE 2 5FAli 3 % 72 12 single pellet
reaching test 3 & (Fhorizontal ladder walking test %
FHi L7217 Single pellet reaching test iZ B\ Ti,
HBEHER DAY v DA 72HEHNICT v b % FE
L, AUy MELICRL Y hE2ERAIE, ZoOKY
&AM L7z, Horizontal ladder test {IZBW T, #b
HA2ALES ImOEGHICHELZEE ImDIZILI%:
Fv MIESE, ZORTEETAREL, RIGEE
BHI LA Ty 78 (BT 2WE L7z G-l
WM £128 X U28H B2 T - 7.

3 — 4. HEFaEER

WtR3THEIZBWT, I T2 T4% paraformaldehyde
TR E ATV, AR L7282 944+ A5 v
& HT40 um B ORERY & R L7z, I
At % & SN AEIR A 5200 um EEIC 1 AR % #IR
L, HE3ft % %)t L 721, Image J = M\ CTHEAK
FERm L7z,

SRR 717 1B D £ A T LA 5 AR N o 3 AL 2 1
M9 570, MREEH~— 7 —EHHTH 5 A FosBD
FEHL % SRR LA TR L 22", Ik 8 B &
O24HBIZC, BEEETFRIEIRL ) 6 ot %
HINL, PLA FosBAR1Y 7 a—F Liifk (1:400, rabbit,
Santa Cruz Biotechnology, Santa Cruz, CA, USA)
B IO Y FIgGir )t — kPufk (1:200, Chromeo
546 conjugated Goat anti-rabbit IgG, Active Motif,
Carlsbad, CA, USA) ZHwW T #ib L7z, HWiflo R
FAEBIFEIIIEB L EVEIZE TN S A FosBi
PR g & wHE L 72,

RSN DIEREZALN OB 2 N § 5 720, flifE
AR X OVBHIRZeEE 2 BB 12 4t 3 % golgi-cox J¢
x24T 572, MIMAEI4B L UO30HBIZTT v M &2 EkK
BT T09% A FEAIE KIS TROD B L, By
L 72k % golgi-cox solution N IZ CTHFSE T14 H MR 1&
L7z, ¥79 b—=2%H\WT200 um/EOERE)H
UKL, Fujifix iz HWCBUE L7z, BB B i
BHIRICE T N6 2 EIRL, Th ool
DRI EEN B VI X0 WAE 212 6 15 o #E AR 2
FIRL, BRGEO B ZFTL 72, Mgk z di
& L7220 pm BR[O & BHARZER D38 5 28 1
=ML, #7220 o EER L (X
4A).
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3—5. HFEMFRBEMN

JERJEELARN i JEz oD 4 P A L R ) B R B I 1 o0 FE 3
NI S % 728, realtime PCRZFE % %t L 7. fi#
MIRF & LT, fiEOEFERLEEICHE S 9 % brain-
derived neurotrophic factor (BDNF) B X OiifiZfif
K3 5 growth-associated protein 43 (GAP43)
ERHE L B8 BLIU24HHIIBNT, Jv
b % PRI T CAMITREOBMN L, K b CIRRE ) B
i E 2 B L, &RNAZHH L7z, F okl
BRIHB & FPower SYBR Green PCR Master Mix
(Applied Biosystems) B & GBI IZHIBT 5 7
I 4 <—%HwT, Mx3000P real-time PCR system
(Stratagene, La Jolla, CA, USA) 2T real-time PCR
FRMT % 0t L 72, % AT 1 comparative CT (2- A
ACT) #EHWTIT- 72

3 —6. IHKETERET

T A AT 1212 SPSS ver.16.0 (SPSS Inc.) %
W7z, ATER RN = e RCE 5 B AT B & O Tukey
W CHEIENCTEHEILK AT o 72, MRREGEAREIT—T
B i 5 BT B & O Tukey 2 THNT 2 1T o 72, #
HEEAIY R 35 X OFreal-time PCR AT O FEAM 2 13 &1
HAIZBWT—InlE S AT B & O Tukey i % FE i
UAT L7z, RIZPI9ME £ A TR L, Wal%
HME CTIREMFES B UL T2 A EAD D & L7

4. fER

4—1. TEHEFHENDEE

Single pellet reaching test \ZBJ LT, M MLFAHi
10-12H HiZBWTid, ICH# (n = 8) 2Sham# (n
=5) LHNABLZEEROBAZRLE (p <005
K1A). Zhixt L, ICH-E-FLU (n=9) ¥ TIZICH
BB LVICHLFLU (n=6) ML THRICHEA
3% h o7z (p < 005). B F47#26-28 H H I
BW T, ICHEFLUM TIXICH# B X 'ICH-L-
FLUB L L THBICEEEN S 22572 (p <005).
ICHL-FLU# & ICHEOMIZIIFE R EZR 23O %
Motz (p>005).

Ladder test (2B L CTid, fall ratelCBIL, ML
WERIBICETENPER L (p <005 KIB) . L2
LICH-EFLUBIZBWTIE, ICHEICEXAEEIZK
Wall rate # /R L, EEIERELEI R I N (p <
0.05). #hizxf L, ICH-L-FLUBIZB W TIZICHH
EDOMICHEELRZEREZFHDT (p > 005) , Sham#FHR
X OICH-EFLUBE L RABEIZEHWETREZRL
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(p < 005).

4—2. {EREENOZE

WA X 2 WMEEICE L, HEdM %2 EHL 72
KR, WBICHT# S v b TIRAesT—Hl oW
ANBUBE 22 ML, RERRIEIR 3 & OSHER D R E23E Twn
I LRI, ICHE, ICHEFLU#L X
ICH-L-FLU# X IZIZMEEoEERELRLTBY,
HEICAEE2RD o7 (ICHE: 8115 mm®,
ICH-E-FLU#: 72+ 15 mm® ICH-L-FLU: 75+23
mm® p > 0.05).

4—3. AFosBEAH LU HBRRERF (BDNF,
GAP43) RN DFE

A FosBRzPEgIzcBe L, Witk 8 H BIZAT - 72/
FrcBV i, Mo REEEHETFEILIES L O
% VE T, ICH-E-FLU® Csham 3 X NICH B 12X
A EI2% { O A FosB B EMilg 2558 &7z (p < 0.05,
X2A-C (L), E-G (VEE), D). JEHImMoKeE
EEEFICB W TIIER TERIAON o7z (p >
0.05). Z® A FosBZBBMIMAS LER RO IEFF RN 72
WAL TH 2R 2 A, ARV ET R I PRI B
I} % A FosB s tEMIlL 2 fgdr L7z & 25, BEMICAHE
XD o7 (p > 005, data not shown). HiIfi.
%24 H B IZAT o 72f@F<IE, s - e i o
EENEEILIIE B X O VEMhicBvwTd, ICH-
L-FLUBZ BT % A FosB By kil i £ 34 i 520 37,
EHMICAEAERETAON o7z (p > 005, K2D
(I-I188), H (VI&), ]).

BDNF, GAP43®» mRNAZE $ 12 B L, i 1fl 48 H
HIZAT o 72T B v Cid, Wi oo &5 8 B B 12
B W TICH-EFLU# A sham B X N ICHEE (2 L ~A
HICHWBDNFREH EZ /R L7z (p < 005 K3A).
GAP4312 B L T & [ #% (2, ICH-E-FLU B A3 ICH B

(%) (%) P—\ J__I_l
B0 " L 25 . e __
| g | -+ .
Y en 204 N
= L % 15
g 40 £
H IE, 104
a 51 .
04 ol
Di0-12 D26-28 D12 D28
OSham B Sham-FLU BICH

WICH-E-FLU  @AICH-L-FLL

1. Single pellet reaching test ¥ £ horizontal ladder
test
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WCHAREEICEWEHEZRLZ (p <005 K30).

BDNF, GAP43& & (2 JEH ML 0 J& L EFHEF I B W T

3, B CTHRBBEICERIALN 572 (p > 005).
A FosB D#5E 3 & [F k%, ARMERE BB I BT 5

BDNF, GAP43 mRNA OFH &I I3 HMICAE AL
W7 H o 72 (data not shown). HIMEE24H HIZ4T -

72fEAT I, ) - IR A o) R SE B BT 12

BWTH, BDNFB L UGAPREBRICHM THE

IEA LN o7z (p > 005 X3B, D).

4—4. HRMAROMEZNELANDRE
Golgi-cox Je 112 & % BHIRZE R D TLREMEAT IR L,
MM 14 H B2 3BT b il o 8w E 8 B 55 V i

AR BT, ICH-E-FLUBEASICHBEE I et L

THBEIHIRZGE L F.OHORESBA % o7 (p
< 005, K4B-E). MMM oHEAEMIBIZBWTiE, &
RRBICHBTERIAON 2572 (p > 005).
224 H HI2AT o 728 i, Bimpl - FEHiff o

AL L b, RENEUCHER TERIALN R >

7z (p > 0.05, M4F).

AFTEN, MR B O RRIEIBCGE BB T 208 PR e %

2BV TED L) B2 ERT 55, TN
REHIARI R & D &) %58 e R T Oz HiY

ELTHEMLE. ZofE, NabmigRy (Bimk
1-8H) OMEETEHICX Y, ko) —F - 2
T THEREDSE BUGEE R L7, AT, Hiain g
ICH

ICH-E-FLU ICH-L-FLU

sham

E F G H
[—
4000 1 —2__ 4 os & 4000 Osham
B B5 ¥ i Sham-FLL
3000 1 i E soon { miH
[ LR S = N B L
0O0 £ 2000
$__a E
1000 I_[' - & 1000 - o
B
Ml G i/
0 . - = 0 + . -
Mected| et | AMeried| i ARecied| Iniact | ASecied| mrisem
i oaar arC L= e S M ML MC
Larpew 011 Layer ¥ Larpen 11H01 Layer ¥

2. BEEHFICHT S AFosBREGLKS JUHEEMRL
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HIEBEIC BT 5 A FosB B Mg o, BDNF,
GAP43E Iz FRB o, B X OBIRZSE DOETE 7%
SR E VS BB ERENDL I AW S IR 5

720 ZAUSH LRy (1724 H) (2R
B 2175 72 TlE, ThooZfbid—HL T

RBOLNGE»oTz. DEOKR? S, WEH &K
PR PG, FE 0T H LA 0D R S Bl B i PR AL

A BOMF mANA, expression B BOMF mRNA, expresaion
25 & £ Sham 0 4 O Shasemi
& @ Sham-FLY | O Sham FLU

£ 0 " |iH & 15 micH
= mCH-E-FLL - EICHLFLU
& 15 & | ,
- 2 10 -
o |£| ax
-] ¥
£ 05 £ 05
: ] & 0

Affected SMC Intact SMC Affected SMC  Intac SMC
C GAPAT mRMA sapdeiiion D (AP MAMNA expreiiion

fu
=1

n

=
kn

Relative expression
L=}

Relative expression

1]
Affiected SMC Intact SMC Affected SMC Intact SMC

3. BREEEFFICH (T 5BDNF KUV GAP43 mRNA
DHEBRE

'l\‘ i

E D14 F D30
5,01 — s

Rk = 60

EE_W. E:g_::. ? ﬁ
P SR B 7

Affected SMC  Intack SMC Affecied SML  Intact SMEC

BICH ®ICH-E-FLU  @ICH-L-FLU

4. BREEDHHFFEVEHFMEEODGolgi-COX REfhd
SUBRKRRE EROHOT A
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BB KL OMRGEI ORI A& L, FEMIC
THREMERN OB 2 NS¢, MROBEEY
AL R L, O TIIFRIME O T BLE BB HE o 155
BEMELTWDLIEARBEINS. MAT, Thbd
ORYHRE, BIMBFINCER L 72 25K & W2 L AUR
.

ARWFFETIE, RS TR X 0 M i 0 J 5 3 B
¥ A FosB DFEEAHEM L72. A FosB l3#z5 X1
THAHFosBOARATSA v 7NN) 7 vThY, &
KN CTIEEICRENTH 5720, FBAFRFiB L &
BT 5 eI MEEESY. 20%, AFosBokE
AR B B — 2 oEEoRE L LTEZ
SN RWFZEICBTIE, B AR L s
TAHMTH L, MMM EEEEE 28T A FosB
PR RABE M L 72, S0 &1k, BRI 5
A osEmE, 2t wifsfia~o A o3
MzENTFZIOTHDEEZ L. 72, FEBICE
W T 5 B K F- © & 5 BDNF, GAP430 mRNA %
BLEMASE o 572, BDNF 308/ o 2 REZE L
RV FTANHEICEGOBRCETTH Y, HEOT
BOEBEBHICBWCEELZN T TH L EMESN TN
552 GAPA3IZEN R R A ET B 5 V8o T
HY, WROME LG AENY. FREEIE
INLORTOFRBRME AL, WEEO MR
AR O A & IR S & D WREME A D B, FERE
12, AREFZEIZ B CRIEIIC BT 5 4 VISR o
BERZER DM 2 SRR S N7z, S, FRE
OERFHAICE Y, WL O KR ES % hl kL
T AR D FRESE, O TR BB I D 2L
EVo REENTRAE KT 20 LEZ LN, R
FTIEBRLLTWARWD, 55 I ANMNER
R T, R ER RSB ToO L~ v 7
OIEE - kA ERT 2L ERIBLTWS. 77,
AWFFENZ BT 5 KB v 12 FE 9 use-dependent
plasticity (¥ — B L TH MM R EEHEFICBWTAEL
2. INFETOHETIZ, CIMT&IEIHEERM DR
BAEMHPRE LSS 2 BT oWMErRLRAoN
2585 I E S WM OEEME FAT D S 0
ERAL TV L NIRRT 20T LWL EZ 5.
AREFZENC BT B DI LG PR /N 70 Bz R B
DEEBTH Y, BREEHHFIERMALTVD, Z0LH
R EOYAE, FFEEMRE TORBEEEILL D D,
Bfr L7 B R R B X ORKEHRERG, MOARIAT BE s
&V o 2[R O MR FEIC BV THEEAE U5 DO Tl
R LT B, PERE O LRI IO W
TOFMIIAHTH 555, EFE TR LR TOMR

5174 25 (2013)

WEIREVIZERETEISRVEOHED Rz oh
2% R I AE 9 use-dependent plasticity
B X OEBERRLEICIZ, SRS ORTSEAICE
HLTw3EEz6Nn5, flE X, Sham-FLU B
WBWTERTFOEIDBA SN NI E0 S, Bl
HEh IS X 2 MRS B N X OSRCE B T o %
BBOIME, HiZe 5 —HIFEOEBH RN L 20T
7%, BERRINAELIEL ANV b EDOHE
FERIZE 23 0THL EHERNINS.

AWFZETIE, L2450 R £ 2 © BRI 42 i i 2 47
b 72 ICH-E-FLU BT A BB EERE M E S0 S h
7. F7, MBEEAREIEILL o7 LA LY
ITWIRIC BT, REMEBIVOHEETVIZBY
TR OMBEREREHN Z21TbE 5 &, HEKEDN
R LIEBIERE DS AL T 5 2 E A ST 5147
KWFFe e DEREERDLIS, TNODORBEDERIL,
OB IIREE, BRI OE UEMIc L 5
DTIEBWILEZ D, HEMOME - BEOLE
BBEOR D IZRF ¥ T I HBPE S NS 25, [ 5HIK
P DAL 3 B T R S TR T VW 7200 BRI
DEFMEIC X 2 AN AN 2 Ek L Tv 2 1 ielk:
WA, T L, RFROEETAIINLERIZER
RLTED, 5o ofEh I X %R BRI
DRBBE LR BHEI A LT, BihEL2HETZ LD
Lol TIEEHNT S, T2, EITHRIZE W
TNMDA Z B RO EHE TH 5 MK-801DF 5-12 X
0, BRI S e S & B B R E AR o B KA
TavyrENnS, LOWREDNDH LY. ZOHEIZRMEL
EHEIC X MRk = I NMDA R % 4 L 7- L 35
HTHLHHEERL TS, A CTREESEICTA
FosB B k4l i £ o 84 % BDNF D F8 B N A338.6 &
Nz fEAad e, MEROSEPHILES LT
NMDA Z BRI LT S 2O % T (23 W] Rg kA
Zzoh, BAEMGZIT>TWw5.

F 7z, WA R BTSRRI AR &2 AT b e
ICH-L-FLU B CIZ KR EB I IS BT 2 2L b B0 T
T ARRE IR E A U e o 72, — RIS, MRS
WAL A AT 2 AT ORBIINSERD 5N 5205, Fh
EIEBH ~ BT 27, £z, BEBOR
BRGHICHE-> T, ZU TR T usrt 7y h il
WYL A IS A W OB AES . £72, ICHL-
FLU# Tix A FosBFatEMiia 2B L < ICH B & 2
BHRON o722 Eh s, EEEBITFIZHBIT 5 MR
KN OIGHEAL DS TAZ S WIRRETH o 72 W REMEASE 2
bNAL. ZHIVo RIS, HIMEEY CIl3Ep
I X BHRSROZALDVE U8, BREEREANE] X h
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BpolzO TRV Z D, L LEBICIE,
MAEFEERIGEAE A S 0ERFHFEOFERIE, I
FEEABIOFHMOY X7 %#£2 5 LIEBHENTD
2% W ICEBOBRICBWTIE, Al nT
ERiTRE L PlOBET 2o 5 & &I, BB
TUYTIZER R HEOR R 2 ERT L2000 TH S
EEZL. I T, Mo B 2 R IEE
SHNBGECEIET 55, XD TEIMEDE LR 3 VBB
ERETCEDLNAFELEOHEHIZL VBRI TZX L0
LAz, SR, AEPEEINICB W TORER D k
L—= U 77 R LA L RRHE RS
MAGDEIGE L 2 R L 2RET T, Al e
Mo—=V 7% L7250, MfEO W B
B L7 & DD H B, I X, FREIR T
HPEALSE ) 5T, BLORMBEEPRFERICE
BEGZ9DHRNTOELR LD, L) RENORE
WARERD L TEETHLEEZS.

6. &

AWEFETlL, MR % O R I 4 v i A5 B B re
B I OFREMEERIC T T RB LT 5720, NE
HWIEF VS v b2 v, BIgREE X OB 5
PRI 2 S\ & 872, Z s, Wk 1
PO EDHEH 2T EZT Y bR, ) —FH
BB X AT v THEEE & W o 2R O T BLE B RE A
e L7z, RRIEE R & 0 MR E E I I EE
AN 72hs, WIE o KR EEEFICBWTA
FosB Mg o 88, BDNF, GAP43D #5153
Bm, B XOEVIE AT B B BHRZSE 0 5k
Vo 2 EALDHERR S NI, TRLO DFERN S,
AR L% O IRRSERLIE > 46 i A T SR VS HRAT L 72 L[]
MO R HEFFIC BT Z Lz EREL, Thdd
T OTIRGEE BERE O FIIER 2 5 L 72 W Rtk AR
BNz, IS ORHEIE, R LR SO
O 5 NICE @ RFER 7T b I — VOO —
BEusdbnThrERb.

7. HiE¥

B TR SR THW NSO ETICH
L, K% JiE - Tl THW -8R RF KT
RS R U N Y F— 3 g VR YCH A
MAEEOERICESEH#H - LET
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Spinal plasticity and functional recovery induced by peripheral nerve electrical stimulation

Abstract

Supraspinal modulation and phase-related sensory input might play an important role in the induction of
spinal plasticity and functional recovery of locomotion among patients with central nervous system (CNS)
lesions. Spinal reciprocal inhibition (RI) between agonist and antagonist muscles is mediated by the Ia
inhibitory interneurons. However, in patients with CNS lesions, dysfunction in RI is thought to contribute to
abnormal muscle coactivation during locomotion. The effects of peripheral nerve electrical stimulation (ES)
on RI are limited. Pedaling is widely used for rehabilitation of locomotion because it induces similar muscle
and brain activity to that observed during locomotion. We, therefore, applied pedaling and ES simultaneously
and examined the effects on RI and gait disturbance. Pedaling plus ES induced stronger after-effects on RI
in healthy person. In patients with subacute stroke, pedaling plus ES improved a maximum gait speed that
was significantly improved during the intervention phase compared with that during the baseline phase.
Furthermore, we investigated our hypothesis that anodal transcranial direct current stimulation (anodal
tDCS) , which can increase corticospinal excitability, combined with phasic sensory input using patterned
electrical stimulation can improve RI and motor function in patients with incomplete spinal cord injury.
Combination of anodal tDCS with patterned electrical stimulation significantly modulated RI and improved
ankle movement. In summary, ES combined with pedaling or anodal tDCS induces spinal plasticity and
promotes functional locomotor recovery in patients with CNS lesions.

Key words: Electrical stimulation, Ergometer, Noninvasive brain stimulation, Spinal reflex, Locomotion
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Delayed muscle activity initiation time of tensor fascia latae can cause Trendelenburg gait
- case report -

Abstract

A 45 year-old man underwent Chiari pelvic osteotomy and valgus femoral osteotomy. Twenty weeks after
surgery, muscle strength and range of motion were recovered; however, the patient exhibited Trendelenburg
gait. We examined changes in electromyogram activity around the hip joint. The mean muscle activity
initiation time was -0.27 sec. in the tensor fasciae latae, +0.15 sec. in the gluteus medius, +0.12 sec. in the
gluteus maximus upper fiber, and +0.12 sec. in the gluteus maximus lower fiber ( “+” means before initial
heel contact; “-" means after initial heel contact). These were delayed compared with normal timing, especially
in the tensor fasciae latae muscle. Delayed muscle activity initiation time of tensor fascia latae can cause

Trendelenburg gait.

Key words: electromyogram, Trendelenburg sign, muscle activity
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