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HESS HEHY dAolvd 23E <lste] TSt 1
| dax AY 7o) wef oh2u 3zt 60%

H
j=g
e AAHA 4O NS 2T AoPHE (Duncan,

Berkey, & Chalmers, 1996).

Z5ol 3 &3] BAshs AelFe e drhulol,
ojg st EFANt Yeh} FETFTY I FHLE
TEAY 2Y A 9 IHF0] HAE £ o ZHES
LR L FolRlE Zo® &9 TR Ut
Hastn 242 Aol AR FHel wEt AgdeAor
AFEY ezl 3lako] Aslel g AMAo] FHEETHCozean,
Pease, & Hubbell, 1998).

3 945 295 B4 TURY A4 i 24
& zA9 wm, 289 Ao

2 vjebhdciHachisuka,
Umezu, & Ogata, 1997). £3) Type II 72 HA50] Fit
Hed, 2 4992 2AT AR Faolglels AAMEL
25 tidt goFaditrophic effect) A W Aol Wjdt
Ar9]2-E A1 Z(upper motor neuron)@] A7 (denervation) &
A3} chScelsi, Lotta, Lommi, Poggi, & Marchetti, 1984).
Kenji 5(1997)& HZEZF T4 $9 ZHUHFE dske 2%

o g U@ BUY % BEANE ANT YoH, @
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J

EAs= 289 Aznas 2 28482 Y31t Choe,
1997). 3t HEF IS F7)ode dattdeE 8 o
FaH Akt St (Davalos et al, 1996), FYdH Ash
7F g W ZYFo] A = Qlrke Zol AAIFEIL lrh
oleidt HEF @AY ZHFL HEF WY T F5Y
9l FE3 ATl Aol Qo] Hri(Sharp & Brouwer,
1997).

2% @79 347 ARk $AHoR 89 AHZ
WAL gl AWe BAAYNG Sgeked 29
Sol Mg Yo ARRE 9T FBAL £EU MY

S & = Hhell gle dSelEE 24Ee] gl
B A Z3kn Qe Aotk aElv 2 Fe] ofv|
AE Aol Adesg Aty 2o 35l Azt
J-80] ] @] A Q¥ X 2(Teixeira-Salmela, Olney, Nadeau, &
Brower, 1999) H&%5 ¥ $ SAVFYH 2955 2424
FAMPgol Hasicl ey HEE LA AT 27]9 29
& o} 2HE AL B IdTE FEEYE 9
falo] HES 279 fEEHE 2

TS TP FoEN AHTEY FAE FAE 5 3
AAG AT An et al, 2000) olE AL o]Fox)A]
th AR dAd o R HER WY T FFAelrt Hgt

Ee T ARl lenw I9S5e B

2o e ol

o

3 ko

e T kS Aol b, AT 50
TYF A7k oE DHEA $ol(An, 2004)9F #7]|x}=+
(Powell, Pandyan, Granat, Cameron, & Stott, 1999)%5°| A%
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HIIX=E 0188 SHY +5EH0| =58 &

Fo| &8 Type |, I| ZK0)| OIXs Hgt

k.

ANAEE 259 1HFEE 24 ASE B8 Aad
A e d FA99 FAHE FCozean et al,
1998), <5 WA A~ Aol2] F7KGlanz et al,
1996), A7) 47 53, BAEH dx] 7L AT o
22l /34 W (Canon, Bigard, Merino, Lienhard, & Geuzennec,
1995)0ll QoS Fv ZAoE LA ok HAATAN HE
= dl T e/l oA Axtd IAE gt R SEFs)
WE HA ANAFTE T A 29 UL ZF B, %
A FE2 A, 5 F7) ZF Y 5FHF SlEl ?Jzo"
H9tHGlanz et al, 1996). K3 HA7|A=g o148 FAA

< doylomy 259 Ty

TFEFAL 2F F2EF

F49& ZXA71AI-Majid & McCarthy, 2001), 2&3H= 5
sholl whet Type I, 1T 2449 Fddde Z7A71E 20
2 ¥ 9lchCanon et al, 1995). vt ol&fst HPAF
e WEFWL ¥ oL ol 4WR BASE daew
SFE7) Bl oju] ZhFo] gl Aejol A/l
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wetd @A HEFUA

m\m o
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=

& o1g3te} 29F o m3E R

o) Q= AAelth ool & AFeM= ﬂ—’éﬁ%— Ll B =i
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o 5 Type I, I 2K vlXe ase wHstuAd dn
HTEH

2 dATE A5y 24 79 T 85 Type |, I 5o <+
AFo] FLHEIE EstY A7ASE o188 TAD F
FHol HHE 1Qr‘ﬂaL #4 ?}'«T Type 1 <5< =,

2ol vlAle FFE tHshe
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g gtk

@ H938 T F 79709 ANAEE o83 T
ZFHo] B Type [ I 259 ZHF Idd8S 5
ZWNZIEAE TPE Sk

@ H3E A F 74| AAFE o] §3 Y +
3 o] = Type I, II 259 2944 9ua e

& F7RIIIEAE e

80{2| Ho

= Type I, 11 E% LB ATA o0& ZyEdoz v}
€ HEFRE dAaAA 95 H8de] fEdEHleER 35
Type I, II &5 A9 A5 A2 Type I, I TFHS
o]gch Type 1 258 7ERvlZol™ Type I &8 53
T} Bl Eo]r,

rLJAQ

TFAEATE AP ES FAYE Ml Tl s
SH(sham)7~2 E.2]4%(Sham operation)¥t 2o} =&Ed fFit
o] ¢l o], SHES(sham+electrostimulation)& H.o|F%&
T A71A4FE o8-8 FHAY FHEL Tl ST(stroke) T2
HHE § 2 HANo] i Fo|w, STES(stroke+
electrostlmulatlon):er— HHE 4% A7 AZE o]L3 £
4 SEEAE ABY Toltt

L5 Ivia E‘T“ )\E]éé ARAZRE 1Y A7 F &5 s,

5 g AAS
A7 Cha)

AlF 240~260g2) 1277 male Sprague-Dawley rat(Dachan
Experimental Animal Co., Korea)s 2z} % 10v}2]¥ 407}
E ARodeR 3o Hd i e AP He
HEA T grlgk A HAMo] {FAEA &L F 15vEE
A gste] & 25vtel7t HF ?i:rLEH”o] 5191‘4

ARTH dxrs 9% FH=E
%)l +E3RAT 12412

< v 12*]7P£ o= o}oﬂ o,
TPAE(Samyang Co. Korea)? &2 vt HE 4 QM
stk
a3
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o7& 9

o X3y f
B AFoM= Nagasawa®t Kogure(1989)7} Jist =4
&8 T ¥(focal cerebral ischemia model)S ©]&3Ith 1.5%
enfluranes T3 PlEVIAR AMHE A1 § A &=
FRTNE =2 P WESHS EEith WasT 4%
%

of ulAEA HAE A 1.8em Aole YAE BgA] de
FoE FHT probed AU 227G £ FHEHL
E 7t HERE A9ARATE HER HA 2AF A Fof
probeE AAS & ABVFAI T 5 FAE EHsI
Hed & F sdAolEs HAHE LR Ao o=
AE TAHJEAE IRlsl] Al AE Gt HE F
31511, AES He ¥ PHE7|F(brain slicen)S 0|85+
2mm FAE 7] 2Zro 2 HAEte] 2% triphenyltetrazolium
chloride(TTC) <ol o] AN 6027+ FAspGch 34

O

ZAQl Agole Moz o] FHAvE AN B FdA
o] HA| oo} YA UEIA HERZ HAN g gl
T AUt

® 19 $°%(sham operation)

H3E 8 s o 2 IRandge s
S =E3AX - HERE AdsA @a ARE BEst
Ak

o HAFE o] &% FAHY FHEH

7| AsAT(Canon et al., 1995)F Z 1R 3lo] A
gt HHd fd T 3497 AUIAEE ol 8% 5

A FHEFIJIETE)H BFve 5 A71A=8 o848 54
A FEFAT(SHES)S TES 5% 2YANEl pentobarbital
30~50mg/Kg® EHZW FapAtale] niEg ¥, A71x=7]
(MEDITON Physio 8, UK)el @28 A=g 223 3= 3
chalol] 23Tk 1 session®] A7|AEE 149 13] L3190
o} 100 Hz, 7.5V, 45(output intensity X S)mAE A7|A=715
ARE 3 2270 ANASTOR TS FHEATI, 527 9
A AE 132 T 103 HHE 3 52 FARLESE
= A2 1 cycle® 9 0™ 1 sessione F 3 cycles A1
B ZolAnk 747 F 7 session?] W7IAEE AlESIT

J

=Y Wy

o AFTHA D ARAHY 4
AY AT ¢ 23 AR HHFFE Y FITF A
274 10419 rat$ digital balance(Mettler PE 160, USA)E ©]

gate] St

1234

9 FAEA

218 npx|Ek ol pentobarbital sodium= 50-70mg/kg® &
FOZ B FALR Rolsl WA &, #5Q #HE5 R
telolA 7kabeZ, S, vESE 2ASH] microbalance

(Mettler PE160, USA)elA FAE 54340

® Type I, I 2472 3

Type I, I A2 DA S-S Choe F(2004)0]
At A Fdshy Qokstd ohgd Hohk 4R HH
E Type 1% Type HE FE87] 3} myosin-ATPase
(adenosinotriphophatase) =2 8l8H1& AA|EHFTE o] & X
B8 38k¥n]7(BH-2, Olympus, Japan)2E Ko} oJFA B
ol ZAFE Type 1, BHA Hol: A= Type 12 25
sty 2499 w42 microscopic image analyzer(LECO
2001 Image Analysis System)& ©]-&3}] 100ufe] Hj&3}ol
FHagt 50709 ZARE st Type I I AR I
A& AhEsldch

)& Choe 5(2004)°] A8t W
A Fdshd eokstd o3 Z2vh weld g2 B
Eﬁ](spectropho‘}ometer, UV1601, SHIMADZU, Japan)E ©]&
&) Serva Blue G dye”} ¥++¥ Bio-Rad(Bio-Rad Laboratories,
USA) ImiE Bradford assay " o2 #A3igic & 4 &
PT(bovine serum albumin)S HFLHOT o]|gslo] EHY
TANA et E4X(absorbance, A595) FR|(ug/m)E ¢
of s T&9] whulal i mg/g)S AHESIITH

Al o8 AEL BB wWIE F 397 AP
8700 Ageke e Tt ¥HY K25E BN
o) AT ABHATES PSAAL AP A 2o A

AEEN

SPSS 9.0 ZETIMS o]&sle] Zk Fo AHAZ Aot =

F2A4 AR AT, ABAAY, 5T, AR Jdus,
=

o
L I 2487 v&S %2 ZAET W 79 Aole
Kruskal-Wallis test, T T2 2}o]= Mann-Whitney U testol]
e AR om, FAF FAHE p<os FEo AP}

ik

HgtetE o3l x| 36(7), 2006\ 12€



HIIKISE 0|88 SMY £5&80| HHEH | ol &= Type |, I| 2] njXE= B

it
HZ

ST, STES, SH, SHES i A@AIEAe] AFs 2534
Mo AFS vlwd A= <Table 1>3 2} 2 79 A
AFA AL e Aozt glE AeE et
(p=-801).

STZ A3 AlZA] AFL 253.5+5.6¢0 1 224
A AFL 21112555507 42.4g ZHAHD, STESTOIA
YA ZIA] AFL 254455100 THEA HA 254.9£12.3¢
o% 719 Wi} Gtk SHTS AFAIFA] AFQ 2523+
Simgolld Z5AA AW AFo] 282.6£11.1g2F F5HA
7V oM (p=.028), SHESel Z&2A A9 AT
260.0+15.6g 0% ARAIZA] AFA 252.6+12.5g¢] vl3l <
3 /M8 JERA X

olgjgt AMFTHFE TERE vlwstd, STEH SHEY &
FEA A AFo] {FAT Aot YEhkp=.004) STTO]
SHofl Hs] A7t Atk ST STESTS] 53
A AR AFL FAS A7t ¢tk SHE# SHEST B+
TEEA AR AFol FUIEoH, SHES AFEriEo]
SHES TRt} 52)5H] Zithp=.041).

<Table 1> Body weight of stroke(ST), stroke+
electrostimulation(STES), sham(SH), and
sham+electrostimulation{(SHES) rats

Preweight (A) Postweight (B) A/B

() (9) (%)

ST(n=6) 253.5+ 5.6 211.1+£55.5% 83.3
STES(n=7) 2544+ 5.1 2549+12.3 100.2
SH(n=6) 252,34 5.1 282.6+11.14 112.0
SHES(n=6) 252.6£12.5 260.0+15.6" 102.9

n= number of animals

~ Significant difference pre-bwt & post-bwt (p<.05)
* Significant difference between ST & SH (p<.05)

+ Significant difference between SH & SHES (p<.05)

E AEMHY

Zk 79| F AEAFFEE <Figure 1>ol AlA|E ulsel 7o
STT2 61.1%423g, STEST 96.2+28.4g, SHTX 1418+
28.5g, SHEST-2 114.6+15.7¢g .2 vehdth STFY ALEAS
F2 sHTel wis) fosiAl A om(p=.009), STESTS A}
aAHBT sHT B8 s AUtHp=.040). STTo
STES™ % SHw# SHESw 2] F ALEAHFE #ogt xlo]
7F ASith

Cistzt= 58| x| 36(7), 20068 128

g

Y

N

4

o8 5388RB8

Diet intake sum(g)

| I
ST(n=6) STES(n=7) SH(=6)
group

SHE(n=6)

<Figure 1> Total amount of diet intake in stroke(ST),
stroke+electrostimulation(STES), sham(SH), and
sham+electrostimulation(SHES) rats
n= number of animals
* Significant difference between ST & SH (p<.03)
+ Significant difference between STES & SH (p<.05)

Type |, I Z252A
ST 3= ZHEAV) o= AR ZAPEAS SHTH
. #

A5 A= <Table 2> A|A)E vke}h 2o}

STT9 7FAku]Z(soleus muscle) FAE 86.5:105mg O 2
SHTY 7 duld FA 105.2+20.0mgH Tt 2L AdES vl
). STT9 2] (plantaris muscle) A 155.531.5mgs SH
T EH FA 213.2+183mgel HlF S84 zron
(p=2002), ST H|EZ FAL 903.3+1182mglE SHT-2
3= H B2 FAQ 1220.8124.7mgell H)E) F)5kA &g}
(p=004).

A7) AT BR 534 £E2FAY AN sTRY B
ZSEAZ Z7bEAS STESTEH WmEds dus

<Table 2>o UERIQITE STESTS 7HAbu] FA 1054+
199mge ST8 7EmE FA 86.5+10.5mgErt 2 3tA
ZATHp=040). FHZ Tl STESTY 248.1431.9mg e ST
9] 155.5¢31.5mgell Hl8) -2l8HA RO H(p=.001), STES T

<Table 2> Muscle weight of the affected hindlimb
muscles in stroke(ST), stroke+
electrostimulation(STES), sham(SH), and
sham+electrostimulation(SHES) rats

Soleus Plantaris Gastrocnemius
{mg) (mg) {mg)
ST(n=6) 86.5£10.5 155.5+31 5% 903.3£118.2*
STES(n=7) 1054+19.9°  248.1£31.9" 1430.1£157.8"
SH(n=6) 105.2420.0 2132183 1220.8+124.7
SHES(n=6) 114.3£13.5 246.8£17.3~  1287.5% 753

n= number of animals

* Significant difference between ST & SH (p<.05)

+ Significant difference between ST & STES (p<.05)
~ Significant difference between SH & SHES (p<.05)
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o083 9
9 HIEZ EA 1430.1:1578mgE STTY HIEZ FA o} Type I % 3HF 1666.2+359.0um's STTY &3
903.3+118.2mgell BI3ll f-2J&bA SHSE YERETHp=.001). T Type I 24% FDHA 1960.24187.4pm'e]] w3l 22 7
TS WY, STESES HEHET Type I 24 IAhuz
Type |, 1| 285 ETHHX 1957.1£457.0pm' = STTY] 1449.6:91.2pm'ol vla) & HEE
Btk STESTY u]ET2 Type 1 243F 33 23289+
ST ¥ SHYY &5 Acke29 Type [, I 247 ¢ 643.3um'e= ST WEZ Type | ZHF FUF 1591.8+
WAL <Table 3>l AAJE wpe} 2ok STFY 7Ixpn|E 2622um'el] HlE] 2 AL RP oo STESTY H[EZ Type
Type I ZAF FAA 2201.9+460.2pm'= SHTS 71xn|2 I 2AF FDHR3 1766.8+232.0um' = STTE BIET Type
Type I A% Aehda 2868.8+612.0pm o] H3) 22 A3 I 245 Fhaa 11169127 3um'e] Wis) F2siAl Zchp=
Bolon ST#Y kAl Type II TAE IAdHzs 034).
1896.04838.1um’' 0.7 LEh} SHZY 7FAHEZ Type 11 4 zZh 7o 258 Twpe I, I 247 BET <Table 3> 2
F ASTA 2268.6£603.6pm'o] vla] 2 AL et o] AAEo] it
ST £4Y Type | T4+ FHA 1960.2+187.4um's
SH9) 222 Type 1 2AF Fbda 1651.6x142.1pm'ol Type |, II| 2L M { CHEZE 2t
vl & Fge Hck STTe F2 T Type I AR Jdt
HAL 1449629120 % SHTY FFHZT Type I ZAHH ST SHTY 2= Type I, I %59 2944 oz
oA 1383.8+400.6um'e) H)3 F2g ztojrt gl ST SHFE <Table 4>° AR vpe} Pt} STH9 7pApw| 2
T2 ujETE] Type 1 FAAF FWdE 1591.8+262.2um'E AMAE DA B 62.14163mg/lgS SHTY 7Hpuje =4
SHT ] W& Type I AT FwhdZ 2039.7+352.0um' ol A oA ek 8462 5mg/gell BlE SoEkAl Agkm
va) 2e AL vehdon ST ulE Type T 24 (p=-034), STTY HHT TAHF @A 2 38.543.4my/g
A 11169227 3pm's SHEY H]1EZ Type I 24H 2 SHTY AT 245 9E 9 38.6+2.8me/gd
A 2003.82374.3um o) v]3) F28kA ZhtHp=.034). ot zxpol7b Aick ST vlE2e] AR @A o
A7AFE T THAY £EER AR STTY 83 19.0£1.7mg/g> SHTS] v]ET TdMdF @oid o5 29.8+
Type I, T 2AF o] AFEXE STESTH Hlm & 4.2mg/gell B3] FolEHAl A 2O F VEFHTHp=.034).
2%t Axh= <Table 3>9F 2t} STESTS] 7ExH0|Z9] Type 1 A7AFE B8 53 F5FUY AANE 35 Type I, 11
SALR- FH A 3510.84510.7um'E ST ZEAbu]29) Type &Y UG ©d ggo] st #lEl AREAE
I AR 3993 2201.92460.2um o] Bl Foj3hAl 2o STESw#} vl #2438+ A7} <Table 4> #|Aj=]o] 9l
(p=.034), STESY] 7}AEZ Type 11 ZAH FHdd 28113 STEST 7kAbmle] 2gAdf whd &% 96.8+11.6mg/g
+#4178um'E STTY 7HRRIZ Type 1T SdF Fdazy STS 7HAle 2443 f a3+ 62.1+16.3mg/gell ¥
1896.0¢838.1pmol] B3] 2 HES BYTE STESTY A2 & F9stA ZHhp=.034). STEST FHT9 Z9A& vz

<Table 3> Cross-sectional area(CSA) & fiber type distribution(%) of the affected hindlimb muscles in stroke(ST),
stroke+electrostimulation(STES), sham(SH), and sham+electrostimulation(SHES) rats

Soleus Plantaris Gastrocnemius
Group Type |2 Type H2 Type 12 Type H2 Type I2 Type II2
CSA, i CSA, um CSA, un CSA, CSA, m CSA, um
(%) (%) (%) (%) (%) (%)
ST(n=6) 2201.9+460.2 1896.0+838.1 1960.2+187.4 1449.6+ 91.2 1591.8+262.2 1116.9+ 27.3~
91.2%) ( 9.8%) (13.8%) (86.2%) (16.7%) (83.3%)
STES(n=7) 3510.8+510.7° 2811.3+417.8 1666.2+£359.0 1957.1+457.0 2328.9+643.3 1766.8£232.0°
(90.8%) ( 9.2%) ( 9.9%) (90.1%) ( 5.4%) (94.6%)
SH(n=6) 2868.8+£612.0 2268.6+£603.6 1651.6+142.1 1383.8+400.6 2039.7£352.0 2003.8+£374.3
(83.8%) (16.2%) (11.6%) (88.4%) (12.6%) (87.4%)
SHES(n=6) 3392.9+225.0 2602.0+481.6 1912.2+£369.3 2160.0+372.2 2137.3£747.5 2156.0+£299.3
(86.3%) (13.7%) (11.2%) (88.8%) (5.1%) (94.9%)

n= number of animals

+ Significant difference between ST & STES (p<.05)
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* Significant difference between ST & SH (p<.05)
~ Significant difference between SH & SHES (p<.05)
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HIIRES 0188 SHY £8800) 5 S

o) 2= Type |, 1| 280 0jXl= Y3t

T 41.6:£74mg/gS ST FH2 ZYH+H @ud &
38.5:3 4mg/g ¥ ¥ Ao)7h QAT STEST 8]
AAH A 3k 26345 8mg/g> ST HIEZ 294
Sl FaF 19.04£1.7mg/gell Hl& F25HA 3iThp=.034).

4 o o

{Table 4> Myofibrillar protein content of the affected
hindlimb muscles in stroke(ST), stroke+
electrostimulation{(STES), sham(SH), and
sham+electrostimulation(SHES) rats

Soleus Plantaris Gastrocnemius

(mg/g) {mg/g) (mg/g)
ST(n=6) 621163~ 38534 19.0£1.7*
STES(n=7) 96.8+11.6"  41.6+7.4 26.345.8"
SH(n=6) 84.642.5 38.6+2.8 29.8+4.2
SHES(n=6)  103.214.0 43.646.7 40.345.6

n= number of animals
+ Significant difference between ST & STES (p<.05)
~ Significant difference between SH & ST (p<.05)
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17] W &-ol|(Davalos et al, 1996) =724 ¢
o] A&E AFAA AFo] Za¥
AT AN T 7472 F AR
61.1g, STES"—rL 96.2g21dl Bls] SHT 141.8g,
114.6g 2% HANE FLAZ] oA AFEAFH T
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£ An 3(2000)°] 97 dye R £ 4
5G] Type I, T 28 ESelM &
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A2 AoF uvepgth AAZ HEF YA 49710 7%
oljell FokAY AEiVl 16% 9 RIEFE @AlstH 1 ddd
A&7A A, ek FHY BF ARAVT Blg £
AF= 2l T(Axelsson, Asplund, Norberg, & Alafuzoff, 1988), ¢
A3 HEF B9 264%1M 4 15 FHA S T
2do] #EAF U THDavalos et al, 1996) FFAFL A AL
A palolehs ARE xde ol 2 A2 =4
o] 7P Fos @A Aol AAY @ed oy
A Aol FF Rojo|nz ghula. g A Ayl 94
259 "ol olgFo] Ao dFQTHE FEAI|E
HAE7170] doluAl Fozs WEbdTh(Shizgal, 1990). ©1¢)
2ol HEF WS E’é%‘iol A Ae HEF 947
o gz FEel gt AL AAlg

o] LA WA BT e] W& winirt Ve
ME H3E §d 5
9 35 A7 v Eo
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Effects of Isometric Contraction Training by Electrostimulation
on Type I and II Hindlimb Muscles
in Cerebral Ischemia Model Rats
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Purpose: The purpose of this study was to examine the effects of cerebral ischemia on Type I(soleus) and Type
Il(plantaris, gastrocnemius) muscles, and to determine the effects of isometric contraction training by electro-
stimulation on Type I andIl muscles in cerebral ischemia model rats. Method: Twenty-five male Sprague-Dawley
rats were randomly divided into four groups: ST(stroke), STES(stroke+electrostimulation), SH(sham) and SHES
(sham+electrostimulation). The ST and STES groups received a transient right middle cerebral artery occlusion
operation. The SH and SHES groups received a sham operation. The STES and SHES groups had daily isometric
contraction training by electrostimulation(100Hz, 45mA, 7.5V) on hindlimb muscles for 7days. Result: Plantaris and
gastrocenmius muscle weight, myofibrillar protein contents of soleus and gastrocnemius, and the muscle fiber
cross-sectional area of gastrocnemius in the ST group significantly decreased compared with the SH group. Soleus,
plantaris, gastrocnemius muscle weight, myofibrillar protein contents of soleus and gastrocnemius, and the Type I
muscle fiber cross-sectional area of soleus and the Type II muscle fiber cross-sectional area of gastrocnemius in
the STES group significantly increased compared with the ST group. Conclusion: Hindlimb muscle atrophy occurs
after acute stroke and isometric contraction training by electrostimulation during early stages of a stroke attenuates
muscle atrophy of Type I and Type II muscles.
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