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M 2 Apo] AT ol G FA "ok
AEROE A IHHS s A WkeR FE
7ol EeYy A grjolg Zo| &% FAolrh oju] AYAF A AH o]
=2 a7 o AT FAE AN 295 3
AE RO E(steroid)= EE|27], FF48 Ag, At w9 A At ASE UFEIIUChoe, Choi, & Shin, 1997;
o] Agel Arield & oAy e] o]gxo ghont Choe, 1998; Choe & Hong, 2001), ~HZEO|T X5/} kS
A7 Folste ZERZo|me] o)akabgel Q3 ATA ) FE7)e] &% BINA THFHY IES STk o
ZAgo] 7kaEE F9&S 548K Touno, Senda, Nakago, TA7%7t B¥ 9K Choe, Shin, An, Choi, & Lee, 2002a,
Yokoyama, & Inoue, 1996). AE|Z0|E Fol2 fabe]= 29 Choe et al, 2002b). ©]&g A3 AFEL AHZO|E AR
& 2HZEO|E AEE ¥ Qe A F 50%ellA S N F EYEe) JAPHL A FA TS FATIA,
HAEE Eg FEFTo|m(Lee, Wee, & Kim, 2005), 53] T8 AEHEO|E A8 F 29Fo] LY ARl 25L& FEk
Ao 8 NEZOIEE T Fgel §% A& AA ZHAHE ﬂ%ﬁ}ﬁ%—t— Aol =] Qlok e o]
(dose-dependent) =5 AE7} dofvl= ZoE RuH vl 9l n APE 2L FJEsl= ARy ZYES Ause A
ChHanson et al., 1997). o] =Sl *‘Zﬂ%}% FAo) Zo] Hegtn d4eth u
AHZOE Fo] T 4URRH AFAsket 24 A T ZhA AHEolE H4 FHFE flge] dAEs Aol
9] ¥zhgo] ¥ w(Falduto, Young, & Hickson, 1992), Uk ulg] 95L& BAA TAFS e = A el
A AR RS A7I1RE Fojsle AR ot B3t B e dou AR olEw AERe|E FEY
of 3% AHRO|EE Foldhs BeoE IHFo] Y %’%%91 ool Al #alo] glolon oulcle] gt
& & gl T FoME A4 F(slow-twitch muscle fiber)= BT A9 gl A%olth
o]Fol% Type 138 719 FTS ¥4 ot &4 o1oﬂ E g7 AR EAE A Fo] AHTOE
(fast-twitch muscle fiber)Z ©]Fo]& Type T ZH2 AHF =odof od) §0E 9= Type I, I RG] nixE
o7 oS W= Zlow oA tHDecramer, Laquret, s Fystaaksith
Fafud, & Rogiers, 1994). I¥|P.2 AE|Zo]t XFE W&
SRS AT WgRoE Ho 2 By vEE A& HAR=H
A= Aow B 4 9l om(Decramer et al., 1994), o]t 3
ZQ0 : AHZ0IE, 25, 29F, Type |, 1| 24 2CHE JAMF A S
* B aTE 20053 % & z‘;% AT A 504 ek E° ?ﬁﬂ% | 2J8) 2R(E00096)

NE
D Aedgn EgE 2 2) hrotsEdgen s 2
=39k 2006 128 1220 AASESL 20079 19 159
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B A7 55 2HROE A 2 2 Ko
& FAA A Type 1 <52 7B, Type 1T 25
FHITY HEZ A 9TE EE] AHZOE &

d ZHFY AFe] AddEE ARM IAFE Eske
ek dsty] 98 Aoz FAIFQ A7Ede e

roal 12

L 7UR] ZE|ZOS ARE AU, HHT % blE2of
5] fusleste Y
L7909 AE|ZOlE AR 2% PAV} BAHNE 7

- 797k AE|RO|E Xg7 ZEAS ©d o] ha
HevkE FEdch

- 7937k AHEOIE XEE Type [, I 2AH Ixhdzo
AAHETME it

« AHEO|E AE Mo g HIT FElEHRO| =T

TR, FAHE W a5 HFo] BREEIE P

- 2HEOIE XFE Hel 258 A SFAHR|ET
9] &8 FAZF 2HRZol=Fe| vig] E7He Rl

- ZHEOIE XF A 255 F3IZ] FAHZo|=EL
o] ZAH dA Feo] AERo|EFY vl S
g e},

- Z2EHE0E A A 255 F3r T FEAHZEo| =T
o] Type I, 1T 2416 Fwrzo] Adzol=id] uls] 2
Ve Eeth

v

Z0{ ¥o|

o ~HFolE X7

Gl M AFA BEHoT ANHEOTE Fodh:s AL ¢
g, B A7 ME A8AT(Choe et al, 1997; Choe, 1998;
Choe & Hong, 2001)9] A¥WPHPE EHE dexamethasoneS
AZF kg Smge] §F0E 1Y 13] 747 3t FAIIk

® Type I, I &5

Type I 352 F2 XA fi(slow-twitch fiber)E To]
Fatal e ootk % £57 =2 AEY 3714
14E B3 YAE Aty 2AEE 4T B
0] 2 FZ"(myoglobin) FHE o} ZF AZo] F&
wA "t 22 Agle FAE A A =Fshe
Eo] EEsla Om(Martini, Ober, Garrison, Welch, &
Hutchings, 2001), £ AToIXE 79| (soleus)S 3ot
Type II 50| $2 &3 f(fast-twitch fiber)S o] £
33l Qe TFolth 7F S5 wet A&k et 52

& 7bssH st 8714 dggoz Zalo] AatEel &

fob 1

ol
ol

Tk o

o
-

[y
o e
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Ao Wy B2 Martini et al, 2001). 2 AFolA
t Type I SAHF 371 %8 SHI(plantaris)? HHEZ

(gastrocnemius)S ZgHc}

[ ]
SaMG WA geol gaTH MG FoEe] B
%

7&

07wy

A HA

SrARATR FYEG o ARFES TR A T
Wjgetgtt. A7 AAE <Figure 1> AAlEIQIL) dl2T
(Control: C)& 7943+ A4 &% F 74 AHNAFE F
st Foln, AHRZo| ST (Steroid: S) 77+ A} BE
% 797 dexamethasones Fo{3t wola, FAHZEO|ETF
(Exercise-Steroid: ES) 7UZtS] dexamethasone F0 ol 7
Azt L2 & Foluk A T BF HEAZ d2EH 159

Al A2, FHE 0 wRTE Ak

A+ o

200-220g2] male Sprague-Dawley rat(Dachan Experimental
Animal Co., Korea)& Ci%, S, ESTOE thro| ZF 79 10
vl g AR 3o F 30mteirt A7dide] =itk

A & Y P FEERE 28T, 85
45-55%) 12217k B 12A12E2 ofEAl ATk FEY I
#AlZ(Samyang Co. Korea)®} && vl2UlZ2 #HE& 4 A

33Tk

SRR

o ~E|Zo|E XE

AYAT(Choe et al, 1997; Choe, 1998; Choe & Hong,
2001)9] AEHPHS EUlE dexamethasoneS A% kgd Smg
o gFoF 1Y 13 743t I3t FALIGIT

o EH3}

+F £59 AAPF 23™ 4 Sl rodent animal treadmill
A RFE FE FIEINTh 100 FARY  treadmill oA
lom/AE £52 287 A 129 24 308, 2F 304, 23]
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/Y, 19 6077 55 747 YRl ol Rt
W AAT(Choe et al, 1997; Choe, 1998; Choe &
Hong, 2001)¢} pilot A7E T3 295 23 a3t dsd
ol

o B2 Foi(sham injection)

TARR QIF 2EFAE A s Asto] ey
£ dexamethasone ™ 4% 8%, 5 AT kg T Smgd] £F
02 19 13 79 thaze] et FAlaln

&y W

o AT I AlgHHAE 574
A9 AT 2 AR AFFE WY FLE AL oA 10
Alof| rat- digital balance(Mettler PE 160, USA)E ©]-g-at

=7slsint

o 5 A 94 FASA
g wiAjek dofl pentobarbital sodiumS 50-70mg/kel) &
Fog B FARR Folste] mHAIT & 4% A

H

A EE, £ 9 vE2L ZAS]  microbalance

(Mettler PE160, USA)SN ZETAZS 33890

o ZHXMFo] Ty sl &4

Choe 5(2004)8] A7ollA AAE o) ule} chale g=b
34 =Alspectrophotometer, UV1601, SHIMADZU, Japan)
o] 28ty Serva Blue G dye7} #-H%¥ Bio-Rad(Bio-Rad
Laboratories, USA) 1mlE Bradford assay "oz ®E2315]
th 4 ¥4 25 Y(bovine serum albumin)S FFELMNO T o]
430 BFFTA N JeElG EF(absorbance, A595) T3
(tgmhE g i 252 iy e mg/g)S AHESIATH

KN
-
=
=

® Type I, II 2469 FEy =3
Choe 5(2004)¢] AT AANE wgel wet 2AG )
3171

E Type I3} Type UE FE37] A8 myosin-ATPase
(adenosinotriphophatase) F2)3FEPHE AAJSISIch o] 25 %
Bo PEHE 0] 7(BH-2, Olympus, Japan) o2 Hol o]F7 X
ol ZARE Type I, A HolE ZHRE Type IE 257
stk 2449 DAL microscopic image analyzer(LECO
2001 Image Analysis System)Z ©]-&3}e] 10080e] #f&3}el

Hag 5000 2H4E S0 Type L I 2HA A

NI LS PN

AT7)ZEE 20059 98 ~ 2006\ gATAG o, Ao
olf¥ HEL FEA WY F 7Yzt A¥A A A
S3h= 717kS Tty A7 F oY AT AEAHE
S =A%, A vHE ol ASE ST F I8E
A Ak t<Figure 1>.

N2

SPSS 11.0 T2 ;ML o]g3te] T4k 4 19 A
Az A9} 2884 AAe] AT, AR, S5, 24
A o shek 2GS IUHAL Yt SFEHAE
Biglar, Al #7ke Aol ANOVAE EASGe
A8 Scheffe testS ©]-&3I3Ith AH AlRAY 25 A
AZ W= paired t-test® AR BE A
F2 p<05ollA Aestsich

)
o
io
B

p Bl 1

Hs
Saline *
Control (n=10) — % |
Steroid *
Steroid (n=10) ‘{7 I
Exercise Steroid *
Exercise + Steroid (n=10) % I I
|
— | e
0 day Tdays 14days

* muscle dissection

<Figure 1> Research design
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n= number of animals.
*  Significantly different between preweight and postweight (p<.05)
~  Significantly different among 3 groups (p<.05)

@ Significantly different between C and S group (p<.05)

# Significantly different between S and ES group (p<.05)

ZTHC), AHRO|EIKS), LEAHRO|TIHES)S A3
A|FA] AlF(preweight) Tt ZH5EA) Fde] AF(postweight)
<Table 1>°]4 W= dlg} gt

A AFA 9 AFS Al FIhel FF ze)7t fdckE=
1369, df=2, p=271). C8 <534 A AFL 305.29+7
50g02 ABANFAA AF 212.7424.56g0 H)F 43.5% Z7}a}
RI(t=14.286, p=.000), ST THHA A AT 180.60+
9.07go] AFAIAA AZF 214.61£5.710) B 15.9% F+2)5}HA
Z28I0thi=11.917, p=.000). EST9] AZFARA HEL
211.1083.73g019 2. 544 AW AFTES 192.524733g0%
Yeht 523 245 YR t=11.749, p=.000). =S A)
A AT A Tzt g Aol Q1= Ao vhER:
Om(F=737.786, df=2, p=.000) A}¥ ¥4 ZA3} 79 #A3o]
col ulsl fodAl 2k a(p=.000), EST-S AFo) ST
Hl folatAl & A0 HERITHp=.010).

5 ANEMHF

79 & AARAHELS <Table 1>9] AAE vis} 2t}
HZ7(C), 2HEO|ET(S), +F5HZEO)TTHES)Y F AR
AFFE ZH7) 290.83£10.47g, 195.84222.17g, 174.11£12.37g2
E A 2 Aot et Zo® JEhdTi(F=153.247,
df=2, p=.000). CT7 S9] FAEAHFS nus 47, ST
o] FAEAFHZC] coll vla skl 2o m(p=.000) S
7 ESTO FAIEAFHFE nlud A, ESTol ST &
AtEAFHZ O vl fatAl 2L o= UEldthp=.018).

A BN

Type I, Il 2FFAH

Al Y 5 FAE vad 3ot <Figure 2> AAEHo]
Ak

7R FAZE A kel feldt zpelzh il e (r=
27728, df=2, p=.000), S FA(F=61.820, df=2, p=.000)3}
u] B2 FA|(F=220.603, df=2, p=.000)% | T7tol 28k 2t
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o7} 9l Aoz vehgth

AR A3, s 7R 5 86.30+14.06mg> CT
9] 7AbE2 FA 129.70+15.92mgell B FsHA 2o
(p=.008), ST FHH T/ 183.80+37.68mg> C2 3
BA 324.5034.70mgel vl3) F-23HA AA(p=.000), ST
HIEL A 898.50+77.68mg CT9 WIEZ F7 1683.90+
70.63mgoll HI& F3HA F2 ZoZF UEFTHp=.000).

ST ESTY o FAE vind A, ST 7RIS
FA 109.80£7.69mg> ST-] 7EAHE FA 86.30+14.06mgl
B3] o3 Ao (p=.002), ESTY ZHT FA 191.10+
2048mge ST FH FA 183.80+37.68mgell vl 2 A
&L BPoy EAHORE: F3MA 9T(p=.878), EST
9 wWEZ EA 1055.40£136.13mge ST HIEZ FA
898.50+77.68mgol B3] H2atA F Ao JeETthp=.043).
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@ Significantly different between C and S group (p<.05)
# Significantly different between S and ES group (p<.05)

<Figure 2> Muscle weight of the hindlimb muscles in
control(C), steroid(S), and exercise—steroid (ES) rats
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22 v w3 AH7} <Figure 3>0] 2.9kx]o] 9lct

7Rt e 294G wed SeRe. A Fte] 893 2}
ol7} A o W(F=13.354, df=2, p=.000), FAZ ZYAH
A SEHF=32.802, df=2, p=.000)%} B]EZ ZIHH Gz
TEHF=20469, df=2, p=000)% A & Z
= 7o vehgth

2U3% Uug 93E Mad 2, 52
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off
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=
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O
ﬂ
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_}L
XN

2k 0 w(p=.000), ST %—3—2
33.49mg2 CTY 3
o vla) FJskA Zkarp=.000), ST vlEHT TLHES o
W Sk 40.58£5.22mg> CF9) HEZ ZHAG

HF 57.19x4.40mgell vls} {8 2L Aom uEpdt)
(p=1000).

rl
M
o

Myofibrillar protein content
(ma/g) #

60¢] —

50F]
40
@ C
30 @s
BES

20

@ Significantly different between C and S group (p<.05)
# Significantly different between S and ES group (p<.05)

<Figure 3> Myofibrillar protein content of the hindlimb
muscles in control(C), steroid(S), and exercise—steroid
(ES) rats

ST¥} ESTO] SYAS vl Feks u|wdt 23 EST
o) Zhpn) AR WA S 18.17:4.48mg ST b
A ZYAS Tl SheE 14.6442.04mge] 1E F-2) 1A

T

=
AoW( p=015), ESTY FHT THEH dld FEF 2558+
3.69mge ST FHET LUK WA FHEF 19.3843.49mg

o Bls FostAl FHalp=.002), ESTY BlEZT ZYMH @
WA sheF 52.8247.80mgS ST H]HE

2 40.58+5.22mgol B3 folatA &
.001).

Type |, Il 247 EHHA

Al o] e, 2T 9 HEZY Type I T 24
I A-g n gk AH7h <Table 2> AAIE ] Stk

o 7pAbul

7R ] Type 1 24H FDHEAE Al I3t F2)8
2o 7F YO H(F=.614, df=2, p=.549), Type I A& I+
wAL A Tl foE Zolrb UATKF=3.534, df=2,
p=.043). CF $T9 72 Type | TAH Fbaze v
T8 A7} ST 4306.0+901. 1S CT-9) 4719.6+861.3m ol
HlE] 22 ATk Vel o (p=.587), 7F4m] Type I &4
S AR §TY 3202.7£2393m'E CTO 44689+
880.4/m’ el wlal FolatA 2 FoE vpebtth(p=.048). ST
T ESFS) 7B Type 1 2A3H F9EA-E vlwdt 43
EST-9] 4641.4+898.1m S S0 4306.0£901.1/m ol Bl8] 2
A VER(p=.703), 7P Type I 2A1H I A
oA ESTOl 4134.1£875.60m S S0 3202.74239.3r el ¥
| 2 A%e Jepdthp=237). ¢ ST 9 ESTY 7hARn)
2AE X7} <Figure 4> AA AT

of

rH

<Table 2> Cross-sectional area and fiber distribution(%) of the hindlimb muscles in control(C), steroid(S), and

exercise-steroid(ES) rats

24421+ 894.7

- 3810.9%

C (=10 ] 77008+ 1286.6
(@=10) (18.5%) L BLS%)y o (63.0%)
$ (@=10) 3202.7¢ 2393@ 1880.1+ 270.0 . 2650.8+ 637.9¢ 573 017.5+ 703.2%
o= (889%) (11.1%). (21.2%) L (78.8%) : (67.5%)
46414+ 8981 413412 875 6 197.3+ 2574 3536.5+ 502.3° 7 552 7069.0+ 11613
ES (a=10) o . - Cor
(81.5%) (149%) (85.1%) Co (06%)
F (p) 614(.549) 3534(043}* U U0534(.098) 0 o 3665039y U 1267(298) 6.229(.006)*

n= number of animals.

*  Significantly different among 3 groups (p<.05)

@ Significantly different between C and S group (p<.05)
# Significantly different between S and ES group (p<.03)
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HZ
A Type 1 AT DAL A £kl #93 A
o7} ALK F=2.534, df=2, p=.098) Type I
e A Tl o Zelrh e Aow JERduiE=
3.665, df=2, p=.039).
CIH ST9 AT Type I AR JdwAE vwst 2
. ST 1880.1+270.0/r2 CT] 2442.1+894.7umel H]3)
3RS ERR oM (p=.099), FHZ Type II TAH I
oM ST 2650.8+637.9r2 CT2] 3810.9+705.1mr o]
FrelatAl Ahthp=.041). ST ESTS FHT Type 1
H FYHAL vlwd A3 ESTY 219734257 4t
°] 1880.1£270.0/m’ell 8] 2 AL VERA O w(p=458),
Z Type I 245 AAH o)A ESTY 3536.5£502.3
ST9] 2650.8+637.9im ol ¥ FoJsHA 2 Aow Ve

°
.|

B
i

o

jud)
10 g o B ore

Moy ri
Y

e
t

thp=.020). C¥, ST 9 ESTY FHEE 24H
<Figure 4> A= o]tk

o H[ET

HIEZ Type I TAF D& Al F7hel #28 2o
7 Qe Ao® e Om(F=1.267, df=2, p=.298), Type II
AR FFEEL A Fel FA% Aot Qe ReE
ERTHF=6.229, df=2, p=.006). CT¥ ST-2] BIE Type I
ZAH% FFEF S vzd A3k T 5738.241067.7m
9 6302.1£1277.6mr o] b8 & AFE RO (p=
534), BIET Type I AR ADHANA ST 60175+
703.2mt& CZ2] 7700.8+1286.6/mel w3 S&)5kA Zkeh
(p=.007). ST} EST2] H]R{T Type I T4F FDWZE v
23 A7}, ESTY 5521.6£947. 8’2 ST 5738.2+1067.7m

<Figure 4> Cross-section of the soleus, the plantaris and the gastrocnemius muscle in control(left), steroid(middle)
and exercise-steroid(right) rats. The first line is soleus muscles in control(left), steroid(middle) and
exercise-steroid(right) rats. The second line is plantaris muscles in control(left), steroid(middle) and
exercise-steroid(right) rats. The third line is gastrocnemius muscle in control(left), steroid(middle) and
exercise-steroid(right) rats. dark=Type | muscle fiber, light=Type Il muscle fiber{(myosin ATPase staining, 100X)
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of Hlal FA%t zpel7F GG CH(p=.914), ¥]HZ Type II o
A5 AAZ A ESTY 7069.0:1161.3 S ST-9] 6017.5+

3.2moll W& # AgS vheItKp=.125). €75 S 2 ES
o WET AR X7 <Figure 4>l AAFo)Qlo)

rr
10

AHZ0|E X227} Type |, I| 28| O/X|= Ak

B A7 ST sbE, HA2 9 ulEee 249
= %*é% wd B, Type 11 24F REHo] ool
i

]
dexamethasoneS AFkegd 4mgl SHO=F 7AI Foidlo]
A FHZ 9 vjEY FAG 2AEH
oetA Aadpgivh 2 Aate] APAT Z=Choe, 1998)
9 LAzt
Dexamethasone F-o9of 2]k glucocorticoid T S W
U Astel Wi S 4o FATo] s
e =47 3 ot f& %—7}9} i JEE
Aatell ©JghPark, Lee, & Kim, 1999)4% 0% o]sid
Forl FATNAN TG FE A

AAoR T duid BHE oAy, FAHgow
R B(ribosome) FE-E AFAA A AL
t7] Wl Z(Hickson, Wegrzyn, Osborne, & Karl, 1996)°]
Tz gheko] Agtsle] ZAGAI AR Y Z8EA
= 7oz A9y 4 9lrk

2 AT MTEe Type I 447 Fogo] {23
aash Fdow Uit A AHZEe|Z {3 Z$Fol
Type 11 41?1 ol T2 Gl YA FHLee
et al., 2005; Savary et al., 1998; Lapier, 1997; Decramer,
Laquret, Fafud, & Rogiers, 1994; Faulduto, Young, & Hickson,
1992)9} -3t ol#st A= glucocorticoid Fo FE-2
S ZoM F5 A F P BE RES AXERE o]
24 myosin)®] F(heavy chain) TAETIF AT UK Seene
& Alev, 1985)F ATRIE EOZ AHRo|=z FUHE
THEFS Type I ARl 3-8 Wol Frhe AMIE &1
AT ek

(¢4

4
b3

Glucocorticoid

12 & 82
o 2 fo

o oL Lo ri

Ho

N
ol
[
i
r

2 A7ES Al ZFIA Type 1 2AF A A
dhe %S vEbd W Type II 24 DA {03t

Al 23 Ao 2 e glucocorticoid7F 3l F2E-8glycolysis)
& o]&shs TFelA FEld 9l JA 4AaE Hel AY
Al ks Fohs A3 FEMa et al, 2003; Savary et
al,, 1998)2] Ri1ele

-0,
(o3
2
o
(e
X

F

dx|st vk &3k glucocorticoid B
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o] st o o]F %%oﬂ ﬁﬁ—} I A
ae) Z2A 3} Dl-au;q 31-/\612 Hlal|sl= 23 }(regulator)«] o
& she oz d#A $IFE myostatino] B7] WEoIthMa
et al, 2003)TH ATEHLE EdE £ A7 FIelNe
= AR Type I 2AG FuRAe AHY BaF
o

itk Azte)

e
4 b

B Aol s AlgAFge] ool vis festA &
2 A¥E EuI ST AlEAFHFe] W AR el
NAY] dF QTS FEAT7] A duE Al =4
ZofA @A o]ghakgo] YeRE Z(Kasper, McNulty, Otto,
& Thomas, 1993)% &7 *Jf—icﬂl 718E Aoz sPE
4 9ok olgier FME& Aok 22 AHEOE FoE
Type Il Z8o) MelAo ogt'fok_g_ wevky R AAsE
24 2 A7A7 Type 1 &892 7HA|ToE 250
T 2ElE Aolgta & & gitk ¥ AelA ARAH
ZF W3l A9 dy S A 1YL R|E Fol
4015111)01] ‘|T/]°]’7ﬂ }\].E/H_AB}ZO] Zj/\ﬂ%l\ou% ESL;LO }\164
9AAAEHZo| = Fo 2UANFE ALEAHHAFC] 7.65g/dayE
Zr2ado) 1098 4.17g/day 08 FAF G 0183 A3
7} UERd 991 Caldefie-Chezet $(2001)2] Q7oA Bl
# H}o} 7o) dexamethasone FolZ #Elo] Frlelyw el =
712 Q) ALeAs) REER g7 AlgAHTo] Ast
| Aoz Myt 4 9rk

B Adqdnel =95 EyE 747 AHEOE XRE
A Type 1, T AkelZel &) 2H=HASE AT

]—m>iﬁ FLI
‘T
ol
“F

AH20|= X2 ™ 230[ Type LI 250 O|X|=

o

B AT At AHZo|m XE A 797 0] ~HE
ol Agof ot rpAtulEH njEe] ZHFAL AR
A slero] ks ATRAAT FHAHEY Type I <AAH9
A A5 ARAZ ZAoF uEuith olyd A
$5o sl &5o] BlF hypertrophy)E AFElA AHZo| T
g Fojgglonz Aot Xgo i fdEHe 29=
o] A7tE RoF AYFrh

2HZoE FUA 2H5E 73?:”\17171 Agh A= A

=
747 treadmill oA 202/, 102 l dA EEe Tl
A3} dexamethasone Folo & f4tE H9 7pAWE, £3
& 9 oA|EEY 2HEA AAE AN ¢ itk Rast
v} S]THChoe & Hong, 2001; Choe, 1998, Choe et al., 1997).
Ahtikoski $(2004) dexamethasone X573t 3 20m/min &

87



T2 treadmilleld] FA7E 158A A 45871 7}
AZIEA 10437 F35A1 @Tf} THEE TS B asked
th B3 ARo|= BB & WA
A 9% 350 H1st g H(Choe et al,
2002 a, b), olg} A& AYAT ARe %
S FaAFH RN AFH3L 25Fo] dojupy ol2|gl 7]

AR o] AT 7Y wNAY §3 9@ ABS FAA

710 =2 M(Horber, Hoppeler, Scheidegger, Grunig, & Frey,
1987) AHZEO|T Folo &% I9F5E BAANE F US2
AAlska et A 02 wheel-running activity S TH S F
9] ZAApu v Sk gragdo] EekA] 2 Fell
v)s] S E v I 23 (Munoz, Aannestad, Tischler, &
Henriksen, 1994) = 2585 7P 2958 A2 + o
e TAE AR

Crerwinski 5(1989)2  glucorticoidE  Fojah=  F oA
29m/min 520 EA=EAAN 908/, 1143 £5& F31A
A FEHIAN & AHo| 30% HAHIUTL SGlon
Falduto 5(1992)2 ©|2|g HAHE L5 Faprl Av|Ro|= F
o 712t Foll f2EE wlo) oAl F EHE TaATIE A
oz ARsgith

I3y B QX AHZEE R3] A Ef
9 $5E HNA 2EHEo| ol Qg JEE BA] =
oA 258 AAES7] wiEel ARyATelA veRd vigt
o] AHZo|EE Qg wlo] Al T4 Eal HAds #¥l
o] A& AoFE Aztdr;

25& H3AIRE W androgen TEA7L 40~80% F7L8k
2547} Vel F71E androgen<- glucocorticoid 7t T-5
o] FEAlet Agshke A& WEstn AFF ez Azl
go)atAg-S UeEPd o ZH glucocorticoid 7} & ©]F2-E-S
5k FEEE §th= Kurowski $(1984)9 A724E B

2 2 dFes 2HRoE XE A vE] 5 & | S
2 Type I, T Z¢Fe] A7¥ A= androgen TEA7F F
7kt 25 A glucocorticoid7} Ao AeA] FIIE
HAE7] wEolgta dAE 4 Qlvk & B AveA A
A3t 2F0] androgen &A 57t Frkske] A9 F82t
go] Z7IE T o3 Ego] AAHE ETE M & A=
*@Z’fﬂ T Stk

ArAF} ESTY AlEAFHZO) STRY 11.1% F0Sel
= %‘TL 3t3L ESTllA AHZol= Fojof od 295 A
o] Yeld AL Aol dH el & “ski‘:]‘* =5l st
FFYE et O]*‘
=+

o

{1

>
2 od:rléﬂr —f‘zi:l«] Type i ’E'}\-]‘IQF-’]
ks 2 dA7ate] A8 ﬁ??é»HChoe et al, 1994,

1995, 2004)9} Graham, Roy, Hauschka$} Edgerton(1989)] <
TAe] BEw o]} e AFdIE AYEY 0
1 F840] e exRd) o8 AuisEE FAR 3
& v RS AAET

B dA7dse} =0 EUE 2H=REE A
AE|Ro| = Fodo &) ftE Type I, 11 THES A2AZ
& =S AAETH

ot U

il
rzi
r—{o
off
N o

a =

E Q7 AHROE XFE A 7AAFA EYsd 5
< 797 BEA F AHRE g oJF fIE FHe
9% Type I, I FHFZF0 nlxe JEE FE3] S8k
2005 9¥ ~ 2006»# 8E7kA A= 200-22089
Sprague-Dawley rat 30WIE]E Al #o2 79 33t C
T, ST, ESTOE Wra Cve 797 ARET § 7zt
*@ﬂd"é‘?i FABIG oW s 17Uz BAEE § 7Y
7} dexamethasone= Smg/kg/day g0 g Tl EST

797 €55 A7 F 797 dexamethasones Fo3H3iTH
22 10° AARE A treadmillelA 10m/E SEZ2 1Y
A 308, oF 308, 23)/Y WY AYEHIAeH AV
AEH AEAHES WY S35 AP v el 7}
Au|Z, FHT 9 U E2E A 25FAE SHE

190
=
AAR A 2% TRRFERARLI} Type |, I FBRA

O{NPOHOF

R

211 ZE5A, Type I, Type I &

Sads wmd PP ARPYS spSs

Z27AE o)]gdle] A F Zo)= ANOVA test® 7

Scheffe AFFRA1E o] 83813la, APAIZAIG 2

SA-A AA9 AFL v|237] Y3 paired ttestS L33

k. EAA F¢Ee p05SE ABSALE
B 7] daks v 2o

o AP} A AA AFS cILe FYA F
bt ot ST ESTE FroJstAl Aaskglth 8 ¢
o ws] TEHA HH AFo] FAsHA AgteH, EST
o 2HEA AAABE ST Ml fAPA 2 A0E
et F AlRAIATL ool Bla) st EsTol 9
A Aokor, EST sl vl RoJstAl A2 o=
bt

L SZe el ME) R, EHE W 0EEY 247
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Effects of Exercise before Steroid Treatment
on Type I and Type II Hindlimb Muscles in a Rat Model*

Choe, Myoung-Ae" - An, Gyeong Ju?

1) Professor, College of Nursing, Seoul National University
2) Assistant Professor, Department of Nursing, Catholic University of Daegu

Purpose: The purpose of this study was to examine the effects of daily exercise before steroid treatment on
mass, the type 1 and II fiber cross-sectional area, and myofibrillar protein content of hindlimb muscles in a rat
model. Method: Adult male Sprague-Dawley rats were randomly assigned to one of three groups: a control
group(n=10) that had a normal saline injection for 7days, a steroid group(n=10) that had a steroid injection for
7days, and an exercise-steroid group(n=10) that ran on the treadmill for 7days before a steroid treatment. Body
weight and food intake were measured every day. At 15 days all rats were anesthetized and the soleus, plantaris
and gastrocnemius muscles were dissected. Result: The exercise-steroid group showed significant increases as
compared with the steroid group in body weight, muscle weight of the soleus and gastrocnemius, type II muscle
fiber cross-sectional area of plantaris, and myofibrillar protein content of the soleus, plantaris, and gastrocnemius.
As compared with the control group, the steroid group showed significant decreases in body weight and diet
intake, muscle weight, the type II fiber cross-sectional area and myofibrillar protein content of the soleus, plantaris,
and gastrocnemius muscles. Conclusion: Daily exercise before steroid treatment attenuates hindlimb muscle atrophy,
with type II muscle changes more apparent than type I muscle changes.
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