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Effect of regular exercise during recovery period following steroid
treatment on the atrophied hindlimb muscles induced by steroid in rats

Choe, Myoung-Ae,” Byun, Young Soon,® Hwang, Ae Ran,” Kim, Hee Seung,”
Hong, Hae Sook,” Choi, Smi,” Seo, Wha Sook,” Lee, Kyung Sook,” Park, Mi Jung,”
Shin, Gi So0,” An, Gyeong Ju,'® Lee, Yoon Kyoung'’ and Im, Ji Hae'

This study was conducted to determine whether low intensity regular exercise following
steroid treatment could attenuate steroid-induced muscle atrophy. Thirty-eight Sprague-Dawley

1) Professor, College of Nursing, Seoul National University

2) Professor, College of Nursing, Ewha Woman's University

3) Professor, College of Nursing, Yonsei University

4) Professor, College of Nursing, Catholic Univet‘sity

5) Professor, Department of Nursing, Kyoungbuk University

6) Professor, Department .of Nursing, Inha University

7) Professor, Department of Nursing, Wonju National College

8) Professor, Department of Nursing, Daebul University

9) Professor, Redcross College of Nursing

10) Doctoral Graduate, College of Nursing, Seoul National University
11) Doctoral Student, College of Nursing, Seoul National University
* B dTE 2000dE A @5y #edTy) AHer FAHUS

85




rats weighing 165~175g were divided into six groups ; control group(C), dexamethasone
administration group(D), sedentary after normal saline administration group(C+Se), exercise
after normal sedentary group after dexamethasone
administration(D+Se), exercise group after dexamethasone administration(D+Ex). Either
dexamethasone(5mg/kg) or normal saline was injected for 7days accordingly. Exercise was
started at 10m/min on the 10° grade treadmill and gradually increased up to 15m/min by the
7th day for 60minutes/day(20minX3). The data were analyzed by Kruskal-Wallis test and
Mann-Whitney U test using the SPSS WIN 9.0 program.

Body weight, muscle weight and myofibrillar protein content of both plantaris and

saline administration group(C+Ex),

gastrocnermnius, Type I, II muscle fiber cross—sectional area of plantaris, and Type II muscle
fiber cross—sectional area of gastrocnemis in D group were significantly lower than those of
C group(p<.06) respectively. Hindlimb muscle weight, myofibrillar protein content of both
plantaris and gastrocnemius, Type I muscle fiber cross-sectional area of soleus and Type 1,
I muscle fiber cross-sectional area of plantaris in D+Ex group tended to increase compared
to those of D+Se group. Myofibrillar protein content of both plantaris and gastrocnemius,
Type I muscle fiber cross-sectional area of plantaris in D+Ex group tended to increase
compared to those of C+Se group.

Based on these results, it is suggested that regular low-intensity exercise during recovery
period after steroid treatment might facilitate the recovery from steroid-induced muscle
atrophy.
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2HZol=E G54 2, <, AHEYEEY
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(Almon & Dubois, 1990 ; Fimbel et al, 1993 ;
Hickson, Czerwinski, Falduto, & Young, 1990).
Glucocorticoid 92 A Z(slow-twitch muscle,
Type D& Ao A% ¥x ¥ov FI(fast-
twitch muscle, Type Do} F2 &£ fFEsle
Aeg 22A AcHDecramer, Lacquet, Fagaed,
& Rogiers, 1994 ; Hickson et al., 1984).

A4 2L ulo]9Al isoform profiled #H3A}7]0]
(Kurowski et al.,, 1987) glucocorticoid %1% &l
A &3] vlo]9 A heavy chain $HEEE
ZA2E 39318 HSeene & Alev, 1985).
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o &£%& APt Aol ZHUF FEEFQ AU}
AEAE FHE ATFRIE ofd FE YHeE
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ol ZAE sjAste Wy st 2EH RO
= Xg7t Bd ¥ EI)Y £5& FIHAA E
A 9% HEE FJANE Aozt & # vt

gy glucocorticoid B2 Qs 2@l &
AgE AL FE Type I 24Fo LAsiez
AE7t & $FE FYHr Y, 2gRol=
A8 ZUF0] FE FHM BEst e &

£ FasrldE 27t Adn Azen. gt
A, 98 H8E ety ARVt #& &FE T
Moz RHFAA 2HBO= U AF2
nAE A%E T B ¥84dol FUEH

3 5(19%4;1995;197)9) QAFEAR7} AALs}
= v} 2ol ZE7t ¥e $FLER FEYAL
FE 25784 o8 Avi=Es Type I 244/
4Fg A F A& FHEHNLBR FrIt W
L $5¢ sYsox AHZolE X7 o F
2 Type I 259 95 AAAN2 + dedg
23 Eo}

meti], & d7dME s HE dAeE &
HZolE A& & ZHFo] FEE FHIAAM &
Zlo] ¥ Bxe] EFE& EHAA AFHI3 vH
T 9%E w9stas gk

2 #7=5

¥ ATE dexamethasone(oldt dexa) A& ¥
387l Ax7t @& £5& THHoR RN
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AR, dexa ARZ F9 AFH A2 7t
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HEFEE 4 vuA B AF 166~
175g9] adult male Sprague-Dawley rats(N=38,
#%=1601:426g) wiFoz vt dzTH
HAYTE FYYE &7 83192 circadian
rhythm$& $8] 127132 ¥gn 122202 oA
gRon, AAR(ZYAR)SG B wFUZ HA
.

2. MEMA|(Figure 1)

AYEELS FAHE UY2F(C), dexa FoT
(D), HElAds Fo F 387 FYRFEZ(C+Se),
AEHdF o9 F 3By EFF(C+EX), dexa
Fo ¥ 387 AYYEFZ(D+Se), dexa Fo ¥
387 $FF(D+Ex)o 2 FE3

P2 ZOL AAEFE 79 B¢ TG 2
ol dexa(D)E€ dexa® 7¢ ¢ FoAE T
. AR ds o F 387 AYREF(C+Se)
& 74 B¢ AAAFE B ¥ HES 7Y
B AAEEE A7 Folm, AUNYESF B
% 3B EFR(CEXL 7Y B¢ yESE
E FAY ¥ 387 79 B¢ £58 AR Tolth
dexa §o ¥ 3By JJEFE(D+Se) 74 &
¢t dexa £ F 3B 79 B AAEEFL A
Z Fol1, dexa F9 ¥ ¥ FFD+Ex)L
74 §¢ dexa F ¥ 3B 7Y FU¢ 58
At Frelet

C, D2 HdgAFA=RE 74 AF Fd,



Normal saline

*

Control(C) I 1
(n=7) 7days
Dexamethasone *
Dexamethasone(D) I I
(n=7) 7days
Normal saline Sedentary *
Control + Sedentary(C+Se) I I I
(n=5) Tdays l4days
Normal saline Exercise *
Control + Exercise(C+Ex) [ I I
(n=5) 7days 14days
Dexamethasone Sedentary *
Dexa + Sedentary(D+Se) I I I
(n=7) 7days 14days
Dexamethasone Exercise *
Dexa + Exercise(D+Ex) I I I
(n=7) 7days l4days

* Muscle dissection

Figure 1. Experimental design
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9l MZ< rat digital balance(thF7]7], &€
ojgatd &Asen, T&HA AAdz AF
& A3
5 e A4 o FASH

7t 72 $EL Pentobarbital sodium(50mg/ke
ipez A ¥ % oA siRul,
ZH2 9 v E2E A AAEFE A
sen, Az AAxHE AFA Z
¥ & microbalance(thZ7]7], M&)E o] &3}
2AE FAsAY.

6) ZHAF A
(myofibrillar protein) A%

BEBIHUY A2, S3S, HE2E
A A2z & & ¥ bufferd] borate-KCl buffer
£9(01M KCl 50mf +250mM EGTA 4mf+
sodium borate 2.974g+%%< 200mé) 1més} 1mM
DTT(DL -dithiothreitol) 108 ¥ Z3E47]
2 235l T2 homogenize) AT} o &3
E(homogenate)& 3200rpm, 4T¢ AHZ 1583
LAET F 43 HL w3 pellet? Ro} 2¥
buffer(Tris-Cl 1.576g+0.1M KCl 200mf) Imes}
1mM DTT 1044& ¥°] membranebound protein&
AASGE oA 1587 dAEES F FF39e
We)x, o7]e] 34 buffer(MgCly 0.08132g+20mM
EGTA 16m{ +Tris-maleate 04744g+0.1M KCl
1984m¢) ImeE 2o} vortex mixerZ # 4 ¥
1587 4ok

Azdg Wi 3H buffer €Y ImLE A
Ye & JAEEIIE 1587 8Y F 43de o
Ar}t. o] pelletsl IN NaOH 05meE %o vortex
mixer2 2 A& F @A FFEA e o]&3%itt

gy e 2335 A(spectrophotometer,
UV1601, SHIMADZU, Japan)& ©}8319 Serva Blue
G dye’t ¥#% Bio-Rad(Bio-Rad Laboratories,
USA) ImeE 1049 sampleg 100W 3|4g &
Aol EF3El] Bradford assay WH o s BAH
tHBollag, Rozycki, & Edelstein, 1996). & #% ¢
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Eel(Bovine serum albumin)$ EFEHoz oj§

st BEFFEAA Jeld FF=(Absorbance,

Asp) FA(pgmlE Aol TS vl de] o

03 259 99d $Fmg/p)S A3
g 25FA@ T3 FA X A5 (mg)
= Z&FA 1(g) : x(mg)

D T Py A

4% HElg Type 13 Type U2 FE3}7]
28] Myosin-ATPase(adenosinetriphosphatase)
ZAPYPE AAEEY. AEAE dam Hel,
15cm& e} optimal cutting temperature(OCT)
compound® HIE2I 11 $jo] AAE Z8E 29
¥& ¥ AXAALE -160C7A ¥ZHE isopentane
Slol A FEYFANY F -70C FE o] 2@zt
At

JEREd 7R, E42, ujE2e] FHE9
£ 5mm FAZ Fehio] Az W3kg ol OCT
compound& ©|838le] moldel X v(embedding) &
% -20CY cyostatel A 10m FAZ Ze &
ol=o] mount3tch o] ZKEE EFo=E A
24 0ET FVNE AZRAIN F ZANFAN
& ANl BT, 99, BFA, 244 ¥
g4, 1990).

Zr #4342 3L microscopic image analyzer
(LECO 2001 Image Analysis System)Z ©]-&3}
o 100809 wl&3lo] HAF 50~100709 24F
g 273k Type I, I 2479 34 3ad
A2 A&aHcHBrooke & Kaiser, 1970).

4. EAIES

SPSS WIN Z2 33§ o] &3l & 79 AT,
TEFA, 294F aud g, 2R Yauly
o] B3 ¥FHA(MeantSD)E Filgn 74 &
o] #olE Kruskal-Wallis teste] 213, & o
Z+e] zlol Mann-Whitney U testell 98 #%E
Bt BAA oML p<.05 F£FEAM AP}
At



. g7Ax}

1. AEAIFAIS 2SEH

Xl MS

NZ2T(C), dexaw(D), BT ¥4 F 3
FEEF(C+Se), AedF Fo F L5 T(C+Ex),
dexa ¥ ¥ BFAVEFF(D+Se), dexa Fo F
TEFT(DExX)Y HAFARA AF(prewt)H 25
AA A9 AZF(postwt)& Table 1914 BE H}
o} Zo}

AP FAY] AFE CT 171.1£374g, DT 1688
+568g, C+Sew 168.1+4.25g, C+Exa 166.6+1.93g,
D+Se 171.2+586g, D+Ex 168.0+1.38gS2Z 6
Tl FA7 A7k Ak

DTe 25FHA AFE CEol v
334% FoAstA Z2EHL(p=004), D+ExT
D+Sez 7t 2% A A Fo] FolF Aolst

eF

glglen C+ExT# C+Sev = Z84A A
o] AFol Fog 2ol7t ANt

APANFA AT ZK5HA A AFE v
ZPE o CEE 102%, C+SeT 2 20.8% F23}
A F718 ok p=.043) DT A$dE 163%
A42% Aoz JelgtHp=.028). C+Ex®, D+Se,
D+ExT & Z7} 19.2%, 58%, 54% Z7tste A
< et D+ExT9 Z5-A FA AFL
C+Se 9} vlaLdte] #28hAl 748 cHp=.032).

2. Dexa 07} sSiCi2|20]]
D)X= g&

D 57
7979 dexa Fo/b RIS 7RRWI(soleus),
3 Z(plantaris) ¥ ®]E-(gastrocnemius)e] <%
F Aol vzl Ggo] Table 20 S5} Qo)
7}Ae 2(soleus muscle)®] FAIE dexa® 7Y
 BqF DTY 685t804mge] WEFYU CTY
714£1591mgoll Wl# 4.1% Fadte BB JE

Table 1. Pre and post body weight in 6 groups

prewt.(g) postwt.(g) post/pre(%)

Cn=7) 1711+ 374 1836 12.07° 1102
D(n=7) 1688+ 568 141.3+ 6.78™ 83.7
C+Se(n=5) 168.1+ 425 203.2+ 10.027 1208
C+Ex(n=b) 166.6+ 1.93 19861 17.13 119.2
D+Se(n=7) 1712+ 586 181.3+ 6.20 1058
D+Ex(n=7) 168.0+ 1.38 177.2+ 11.09# 1054
Values are mean +SD n: number of animals

Prewt. ; body weight at the start of experiment
Postwt. ; body weight before dissection

C : Control, D : Dexamethasone, C+Se : Sedentary after normal saline administration,
C+Ex : Exercise after normal saline administration, D+Se : Sedentary after dexamethasone administration,

D+Ex : Exercise after dexamethasone administration

* Significantly different between C & D group(p<.01)
~ Significantly different between prewt & postwt(p<.05)
# Significantly different between C+Se & D+Ex group(p<.03)
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Wela, £3 E(plantaris muscle)d] FAl= Dito]  (p=.004).

1195+16.48mg, Cie} 159.0+17.43mg22 D¢l C

Toll wls 149% FosAl FAR 2 (p=.009), 2 U H U ¥

B] B-Z(gastrocnemius muscle)?] FAE DFol 797re] dexamethasone §£917} gfoteiaql 7t
606.3+100.82mg, C*o] 8682:76587mgLE weh v, FAS 9 v EIZ9 Z2U4HF @¥d
Dol CZol wisl 302% #oAstA Zact  #Fol wXe 9Fo] Table 3o AAI=H o] ot

Table 2. Muscle weight. of hindlimb muscles in 6 groups

Soleus(mg) Plantaris(mg) Gastrocnemius(mg)
Cln=7) 714+ 1591 159.0+ 23.24 868.2+ 75.87
D(n=7) 685+ 804 1195+ 16.48= 606.3 100.82+
C+Se(n=5) 970+ 1306 166.8¢ 1822 8884+ 13969
C+Ex(n=b) 104.3+ 1504 1785x 27.87 906.3+ 153.55
D+Se(n=7) 8.7+ 386 146.2+ 19.03 809.0¢ 71.94
D+Ex(n=7) 87.7+ 1144 162.2+ 36.87 8337+ 124.49
Values are mean +SD n ! number of .animals

C : Control, D : Dexamethasone, C+Se : Sedentary after normal saline administration,

C+Ex : Exercise after normal saline administration, D+Se : Sedentary after dexamethasone
administration, D+Ex : Exercise after dexamethasone administration

* Significantly different between C & D group(p<.01)

Table 3. Myofibrillar protein content of hindlimb muscles in 6 groups

Soleus(rhg/g) Plantaris(mg/g) Gastrocnemius{mg/g)
Cn=7) 547+ 751 708+ 4.05 879+ 7.35
D(n=7) 404+ 17.15 58.3+ 891+ 738+ 11.59%
C+Se(n=5) 66.6+ 9.74 71.1+ 12.23 882t 34
C+Ex(n=5) 748+ 2.13 872t 217@ 923t 1.21@
D+Se(n=7) 63.2+ 7.80 819+ 4.78 86.8+ 3.62
D+Ex(n=7) 63.2+ 811 824+ 258 896t 1.67
Values are mean +SD n : number of animals

C : Control, D : Dexamethasone, C+Se : Sedentary after normal saline administration,

C+Ex : Exercise after normal saline adminisn'aﬁon, D+Se : Sedentary after dexamethasone
administration, D+Ex : Exercise after dexamethasone-administration

* Significantly different between C & D group(p<.05)

@ Significantly different between C+Se & .C+Ex group(p<.05)
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DexaZ 747 £9% DTY 7kAv2 294
§ oA % 404+17.15mg/ge] CF9 547751
mg/gol HE 262% ZAdE AR Jehigich
Do £32 294F 99 3 583891me/g
& C9 708+405mg/gel BI& 17.7% F25HA
A9 ow(p=017), DF9 vHEZ Z2AMG ©
WA ek 738+1159mg/ge C9l 87.9+7.35mg/g
o u& 16.1% F+3HA A2 Hp=.038).

3 Type [, I 245 A<tws]
797+ dexamethasone F<7} Adka< 7}
ZAu 2 HHZ L B2 Type [, I 24/ 3
g A nAjE gEFo] Table 40 AAISHY ATt
Dexamethasone2 747t %4% DFY 71Av
2 Type I 244 FT9A 2115£170m’e] iz
29 C9] 2559+418mlell ®|8) 174% ZAdHE
Agolden, DT 7tAAE Type I 24+ 3
SEA 1761:102m’ e CTS 1807196 w3
26% F4adle AES Jedih
DZY ZFHZ Type I 24T IEHA 1670+

Usm*e CF9 2043+105mol w3 183% &<
A BAsgen(p=02), DP9 =HZ Type

I 246 399 2202+159m’e Ci9) 2963+
102m’e)  HlE 259% FAEA AT
(p=.029).

DT HEZ Type 1 24HF 393 196+
79ﬂm CZ9 2065+’ H3) 49% #Aat

€ Agol oy, DT ¥ EZ Type I 24F
%aaﬂ;x—-} 2715153’ C#¢] 3516+ 356m°ol
8] 8] 22.8% FsA 72439 oh(p=.029).

3. Dexa 0 & 3|57
sici2| 2ol o|xle

| 250l
od &t
S

(=4

) 2825
7%1” dexa o ¥ 797+ FEI] 5ol |
thel2¢ 7EAE 2(soleus), &3 Z(plantaris), ®)
B Z(gastrocnemius)®] +& FA vz 9%
£ Table 20 895 0] Qo

Dexa %o ¥ 3&E7|o &5& ANH¥ D+ExT

Table 4. Cross—sectional area of Type | and | muscle fiber in hindimb muscles

Soleus(yar) Plantaris(ua?) Gastrocnemius(gm?)
Type 1 Type I Type 1 Type I Type 1 Type II

Cn=7) 2550+ 418 1807+ 196 2043+ 105 2068+ 102 2065 96 3516+ 356
D(n=7) 2115+ 170 1761t 102 1670+ 245+« 2202+ 159+ 19656 79 2715¢ 153+
C+Se(n=5) 3198+ 408 2025+ 209  1906¢ 137 2932t 400 2028+ 58 3874t 437
C+Ex(n=5) 3254+ 332 1946% 300 2002 242 2833+ 199 1894+ 190 3518+ 486
D+Se(n=7) 2360+ 459 1840+ 110 1867+ 127 2655+ 108 2051+ 242 3070+ 220
D+Ex(n=7) 2629+ 286 1686 284 2023+ 204 2857+ 106 1909+ 103  2916% 121#
Values are mean+SD n : number of animals

C : Control, D : Dexamethasone, C+Se : Sedentary after normal saline administration, C+Ex :

Exercise after normal saline administration, D+Se : Sedentary after dexamethasone administration,
D+Ex : Exercise after dexamethasone administration

* Significantly different between C & D group(p<.05)

# Significantly different between C+Se & D+Ex group(p<.05)
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o 7 AmlE BA 877+11.44nge dexa Fo F
31870 H3EEE ¢ D+Sedd 85.7£3.86mgel
w3 23% F7bee AEE e

D+Exi9 £33+ FA 162.2+36.87mge D+Se
9] 146.2+19.03mgol &) 9.9% F7lsle B ol
Qony D+ExTe] BjEZ T4 8337:12449mg2
D+Sew¢] 809.0+71.94mge] ¥3] 3% F73le 7
& Jehiich

AeAds Fo ¥ I £F5E AP
C+Ex#9 72, £33, sj82 A= 43
Ahg Bo & BT AT E & C+SeT
of vls] Z+zt 9.3%, 94%, 98% /ity AYS
Raatibei=g ‘

D+ExT¢ 7RIS, 3, vE2 BA=
C+Se¢} vlaadte 242} 106%, 2.8%, 65% #H4
st A4S veEhiith

9 T99% <y ¥
797t dexa ¥ F 7939 &7 £Fc] 3
D2 A2, 32 L B2 e84

44% udd €% R23:121mg/ge C+Sedd

88.2¢354mg/gel 18 45% FFA ZARATG

g @3 viXe 9ol Table 3 AAH

o} gtk
Dexa 9] § 3E7)o] &£5& AW D+ExT
9] 7iAelE 24dH 993 g% 632:811mg/g
o] dexa T ¥ #E7| FYEEFE & D+Sew
9} 632+7.80mg/gs Aol7t Yl Aoz yEpth
D+Ex 9 £33 SH4dF @i §% 824+
25818/ & D+Se®e) 819+478ng/gol HE ol
7b 9Rern, DExTY HlEZ 2944 @ad
&% 896+16Tng/ge D+Sede 86.8+362ig/gol
vl 8] 32% F7tete A4S Yepich
Aeds T F HEI) &5 AY
C+ExT¢ 7Hxnla 2944 o9l %
74.8+ 2.13mg/ge) M AASF Fo F 3 EI
AAEEL § C+Se? 9 66.619.74mg/gol v} 8]
11% F7tste 2%E Jelidd. C+ExTd
32 S94G 9¥d % 872t217Tmg/gd
D+Sew¢ 71.1£12.23mg/ge] w3 185% &3
A F718 4 o9 (p=.036), C+ExT9 HEZ &

93

(p=.036).

D+Exa9] 7pAul 23 H| 52 244F 993
$FL C+Sed#H Aol7t e D+ExT Y &
AT S9dF 99F g3 C+Sedol Hl3F
158% %718t A 8-S el

3 Type L I 24+ kA

7Y dexa Fo F 7939 3B &5 R
chg ¢ 7RAule, 32 9 vlE29 Type |,
I 24% d99Fo] vxe gPo] Table 40
AA = At

Dexa 9 ¥ 3B7)d &5& A% D+Exa
g FAEE Type I 244 FORH 2629:286/m”
o] dexa 9 ¥ 2E7)d FFEFE & D+Sed®
9] 2360+459mlol w8 11.3% Z7bshe A&l
o, D+ExT9] 7AW Type 0 24+ o9
2 1686+284m’ e D+Sed ) 1840:110mlol w8
91% Z43de 3L Jelich

D+ExT9 FHZ Type I SAH F9HEF
023+204m’ e D+SeTo  1867:127m’ol  ul3
83% 71l Agoldon, D+Exwe £
Type I 24% FTAH 2857:106/m™S D+Sed
o] 2655:108m’ W& 7.6% &7 e Age Y
Bhi et

D+Ex#9] u]EZ Type 1 24H%+ Idu3z
1909103’ D+Se9]  2051:242mle] &)
74% #2¥E AFgoldoy, DExTE HEZ
Type I 24F HYHA 216:121m’e D+Sed
o] 30701220’ W& 94% FAsE AFL U
etlidich D+Exi# D+Sez o] 2% 2A4F #
HFEL Figure 2, Figure 3, Figure 49 A5
o ot

D+Ex3¢] H|EZ Type I S4F WAL
C+Seqoll &l 328% FstA L Aoz yEl
S i(p=.001) 7HAv23 £329 Type I, 0 &
Af Ba9F, v B2 Type I 2A4F 99 F
& C+Sew# Fel¥ Aol gt
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Figure 3. Soleus muscle in D+Se & D+Ex rats. D+Se: Sedentary after dexamethasone
administration D+Ex : Exercise afetr dexamethasone administration. dark : Type I
muscle fiber, light - Type II muscle fiber(ATPase stain, X100)

Figure 4. Plantaris muscle in D+Se & D+Ex rats. D+Se: Sedentary after dexamethasone
administration D+EX : Exercise afetr dexamethasone administration. dark : Type I
muscle fiber, light : Type II muscle fiber(ATPase stain, X100)

Figure 5. Gastrocnemius muscle in D+Se & D+Ex rats. D+Se : Sedentary after dexamethasone
administration D+EX : Exercise afetr dexamethasone administration. dark : Type I
muscle fiber, light : Type II muscle fiber(ATPase stain, X100)

o] 275g A4 AL Khan(1993)9) |TolA 2

IV. & 9 ¥ AE5E g3 2HZZE FAFAY HEH

2.2 glucocorticoids FA3He 7§ glucocorticoid

B dFolA 743 dexa F9R D MF TR Aedtd AR AFHLE FL2E 5 4
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s wagl X3y, 3AYT LHBo|EE X
Aquke Ego] HZAHA AFFAS JYeithe
Mandel(1982)9] 523} methylprednisoloneg:
5U7t ngFog FALElY AR ZH A Fo] A
s ctE Nava $(1996)¢ dyrpuse R
1=3

o]9} ol AHZo|E FAE AFo| F4E
Aite 2HZolE Fod 93 AF FAY &
25 Aol BAe 2AHE Ao BRI 4
A (Czerwinski 5, 1987 ; A3l &, 1997; Y
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2 xgo F8 YyPIoz 2ol wAY
{Decramer, Lacquet, Fagard & Rogiers, 19%4),
ol B AToAN dexa BATY ZHI HE
29 SEFAN FYsiA F4 ABE EgE
B o AHZolr R 2F HFHare 284
%(muscle wasting)st $%so] Uehbs @4dol
gy d9¥ 4 g

Dexa 9 ¥ 287 79 < AVEEE A
1 29 AFol Ay FAF FEy FA4E
STol vl F3tA F/HE AL dexa FAE
Fusw 28449 9] ARt e A
ANstz Qll. 2HZol= REde Fgozm &
Ao A7t AekAlE AL AUE Fdd A
Zol=7} ZhellA tiatso] 8AZke} AU EEE
=7t Adsre %2 TAEH 1243k Ay

W FE7 AEA 2 EZ(Goth, 1981) dexa Fo&
FOE E7lde mHZol=g ol FASHE
Aog & F it

2 Yo 7UZ dexa T ¥ DFY 7R
02 2SBAE 41%T FAE uwd R
3 w829 28FAN 47 149%, 30.2%
A #A8 Aoz Uit Ade 2HBolE
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Dexa F9o &3 fAve|29 2&FA Zae
G 439 9y JAE 3 29F0]
FEHRSE AAGHKhalid 5, 1982). ol# g
FA29 gy AL oAt §F SV
Bl FAE= Aster AP EHM(Khan, 1993),
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Ho]lBE dexa F9 F 3 E7|H @2 Fx &
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5Tl dexa T F 3BV ZAEFT H
3 sictel2e 2554, 29MF 99l 3,
Type 1, I 4% FddFo| JI7tHe AFe
Yehd 232 F4o2 =93z

B AFoA dexa o F 3EI] F2E H
gl FAZ 37k A UEhd 2L &5
o3 259 FF3Ee] FrtEHo zdd A
2 A9 F g 250 Y2 FAE S
N7 R EFo] g o3t 328 g 7
F4& 9% + 9o (Goldberg & Goodman,
1969), %850 ©id EHE oA st (Fulks
et al, 1975) z#¥ A2 AAHY Folze
7143 &% (mechanical activity)e] FA2 o
Aol fe 2 AAe F23HThomason et al,
1987)& A|Al8taL Slch

B odyds ge Axe w33 &%
Type I &5 792 B8, Type II &
I v B2 2§ FAVL FUME AEE 2
2 2ol oo &3 Type I 259
B Ao A $F50E FUE F
AMAF} ol AoE B A=t @
ZEGA L &5 7 o5 AW
II 25 98g vd 4 & 7154

o

Py 3

rl

&)
o

o

P

o]

g

mio_tlgrlo;lzﬁrz.l
i o
o ro

>

>
>
%
iy

r

AFAA dexa Fo F 3HET] 2FoE

Type I %< 323 v 529 IEFAV F
71 A% Jeld F3E dexa XNE Foll ¥
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