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Triamcinolone©]y} cortisone-& o3t F 5ol 4
Aoz AFo] 7439 a(Tice and Engel, 1966)
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2 F4 ol A4 = (Gold, 1979 ; Goldberg and
Goodman, 1969 ; Hickson and Davis, 1981 ; Khalid
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U Aejel Rz 7538 Azte] Al
A sk ko] sl AHlROl=
7@ A HA A 58 3 A
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X 4 FHA5) 5ol oluAe AFh 4
FAlol v} H = d 3k 1 shax} shod
TAH & ‘%‘4 o}

1. Dexamethasone %o Al9} dexamethasone 5of 4]
TA A FE5S e Sty A AFH
35 FA8rh

2. Dexamethasone o] & ol # 9] A ZF 3} 7} xle] &
AL, B2 5A Y AE FA 5 FasestE
24 g}

3 345 ee olddol FAHU $5& HohAA
olgiF el AFH siAn]|E, FHIT, u|EE FA o
AN A7) F74E =7 &

4. Dexamethasone o %ot
dexamethasone 5o 2 =] s}

A2, v 2T 2 9 o)

&7 s ehs A A27d A3%

A g

5. Dexamethasone %o 5ot 73 ¢l £E& L3144
dexamethasone ¥ & A3 ojglF 9 AiF4 7
Al 2, FAZ, 082 FA W AU FAE 4
2.2 355 =rHE B4

6. Dexamethasone §-of ¢} §-%-o} HAl £-A| & ¥ 3}4)

717t 243
. o7 gy
1. &8 hat

AYEEE FAA77F viad 22 Wistar rats
(N=20, #15=101.40+10.74g) 5 2835} =7
I AYRFE 5UF¥ A #4392 circadian
thythm-S 9] 8] 124] 732 wha 124] 342 o1 54 slgle
o HAe(ZYAR) o B2 vhgol 2 A selch

2 M8 MA (2™ 1D

AdFES #3292 g=7#(C), sedentary+-3%
F(C+E), dexamethasone(dexa) £oJ-7(D), dexa-
methasone §oJ+2-EF(D+E)ez F3319c) o
Z7-2 dexamethasone 2 £o35} =] -2 F-o]=, sed-
entary+ %572 dexamethasone& £ o 5}=) 9t 3
Ao g X3 Foli, dexamethasone&o] &
dexamethasone-& %033k Fo|9], dexamethasone+
¢ 572 dexamethasoneEo] St FA H o 7 £%3
+ Tolth

47 25 AY Agadz g 1098 A AAiel 2, &

& A

A2 Qg 2eln 2L ZARG,

. 4%
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1) Dexamethasone %3

Max%(1983) ol 7o AAtell 213 A4 48 & &
o) 2 dexamethasone-g % kg Smge) feko g |
4 13} 104 7} 9 3t ALsL A et

2) Saline %o

Dexamethasones 5218t % & A% kgl Smg 2l
feko 2 19 13 109 St saline g o) 20 5 834}
lat,
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Control (C)
(n=5)

Sedentary+Exercise (C+E)
{n=5)

Dexamethasone treatment (D)
(n=5)

Dexamethasone treatment -+ Exercise (D+E)

(n=5)

0 days 10 days

* muscle dissection

Fig. 1. Experimental design

3) +E2314 treadmill +EH-S

Treadmill &5l H-3417171 913 14 13} 10° 734}
o] treadmilloll 4] 130l 7Tm £ % 2 2087 3Yol| A
58 A48l

4) T3 A FFH¥-3

#HZ kgt Smge] &2ko 2 19 13] dexamethasone
7 salined o3t F<t 19 33) 18] 10m 422
10° 7 AHS] treadmillofl A 18] 208, 14 6057F 10l
A +F§ Fahsch

5) MF &4

dexamethasone 3} saline o A Ao vl 2= F]
Al F S rat digital balance(s}Z>]7], A-&)8 =43}
Qo TEFA Aol = AlF-E 25 Act

¥ 825 FA3tn YA A4 2 rinse] 7] = Az
I AR 2L AFA Febd 5 FA S 243G
A H sice) 2o 2L 24 (wet weight )& micro-
balance (e} 3717], 414)ol4l FA 55z 4ol 70
€ TH5AA AA Ao ¥ At AN FA v
2 AHE3g
2. & BAS AAF ] 2S A A Fo 22}

o A& 243 ge,

7) EAE4

7ol Mean+S.D.& A4itstz 7 Fol zlol&
Kruskal-Wallis testol] &8 A Zs e T F719] 3}
o]+ Mann-Whitney U test& 4lA)sted HZ3slgc}
EAA fo 42 p<0.05 FFAH A=A 3%}

M.+ d

i)

—

. Dexamethasone F0{A| 258 Holsl= St A
=gt

Az22(C), £5F(CH+E), dexamethasone(dexa)
Fo3F(D), dexa5 5t -+5F(D+HE) S AF A=
Al 5] 109 7ke) AlFHEE vl 2y 204 nEuie}
7ol W zFH FETF AFo| Fr1eted 4 240
(p=0.0431), 52 (p=0.431) 28] §-2|3 F7}5 2 g
I, 1095 i z2Fo F57 AFL AR AF
2] 133.45%, 131.28%°1 %A t}. Dexa§-ol+9 AF 2
£8to] 404 2E §9 8 F4E 3 ga(p=0.0431) 10
A= wFo] AFA 24 A F 2] 79.47%°) Lok

Dexaf o 5t 579 AEL 7 431o] 39+ L8
fFolg 242 22 (p=0.0431) 1092 #Fo] A7
A =22} A Z 2] 78.75%°] S ek
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-+ Control : -« , sedentary-texercise ;
- dexamethasone treatment
# | dexamethasone treatment +exercise

Fig. 2. Changes of body weight throughout the period of exercise during dexamethasone injection.

2 AR XS0 2SEHRXY M

HzE, 57, dexa® o+, dexaFolEal &5
o] A AR AF(prewt) 3} F8-A A2 A 2 A
(postwt )& I 1ol4] 2 ule} Zr},

A Al zte AlFE dlx=Fo] 97.50+10.79g, +5TF
o] 110.40+8.83g, dexa%-od-Fo] 97.80+11.08g, dexa
EojEaql $EF0] 99.900+9.56g0.2 vl F kol $-ol
akol 7t gigiet. HAA AAH ] AFL =] 127,
12+7.74g, %] 139.45+8.14g, dexaFo] o] 75.
29+12.54g, dexa®o-Fqt F5Tol 79.66+4.27g2
2, dexafodFo] 2o vl AFol 40.77% 2
HAl 7431 L(p=0.0090), +FFo] thZFol vl
9.70% $-28A F el en(p=0.0472), dexa® %
ot -F%5Fo] dexaTol vlal 5.80% ZF7ete A& 0
Aot A2 8=z E3ch

*é?{i*l?ir*lj—ﬂ TEAA A A A Fol N2FH F

T-oll 4 7+7 30.38%, 26.31% F-2l3tA FrhstAn
(p 0.0090), dexaj-oq4° 23.02% -9 3H A 7F48k
2 v (p=0.0283), dexa® o} 5 5ol 20.26% 72
Al 743+ oHp=0.0163).

0{)1 al

3. DexamethasoneS-0{ EQt2] 2=0| Sicle|2 £H ol

olxlE e

109 7ol dexamethasone §o 5914 F3Hql &

5ol sty
et

7}#}u)Z(soleus muscle) 2] 57| (wet weight) & o
ZFo| 60.60+11.0lmg, 5Tl 71.60+5.%mg,
dexa FoiFo| 42.80+7.50mg, dexa FoJA] TE-Fol
49.20+7.69mg o 2 dexaFo] t)=Fol »sl 29.37%
ol e A ZAYD(p=0.0163), +5+o stA=lE F
A7t e =Fo) vk 18.15% F 13 2.0 dexaF o] 5-qt
$5F o] dexaFl vl 14.95% F 7 ebe A #F& e}
Weort AAx 2 FEs]x 2

Z3A Z(plantaris muscle) 9 FAl& ) Z2Fo] 125.
20+10.08mg, <%To| 137.20+4.76mg, dexa-ol
58.80+8.70mg, dexafolZql S5Fo] 71.00+8.
34mge 2 dexadol tlZFol vls] 53.04% 93
4P 2 (p=0.0088), +35 T FHZ FAs =T
o ulsl 9.58% S talon] dexaFodEal FEFo|
dexa Tl w8l 20.75% 7t ov AAal 2 8l 261
=3

¥l ¥ Z(gastrocnemius muscle) &] BAl & o 2F o)
658.60+38.44mg, -+-§F°| 743.80+62.78mg, dexaT
©] 296.80+35.95mg, dexa § 5ot 5] 353.00%
32.09mge 2 dexad-o] tlZFo B3 v]EZ T-A}
54.93% -F23HA 742 2 (p=0.0090), +5F2] v] %
= FA 7 cl 2F ol ulsl) 12.94% 7131 o™ dexaF o]
Bt T5Fo] dexaoll vlal] 18.94% F7 W o} A4
] 2 3] 8stx] 2k

FAlel vl A Fe2 F 20 2F5 of
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Table 1. Pre and post weight of control(C), control plus exercise(C+E), dexamethasone injected(D), and exer-
cise during dexamethasone injection(D--E) rats.

prewt. (g) postwt. {g) post/pre(%)
C (n=5) 97.50%10.79 127.12+ 7.74® 130.38
C+E (n=5) 110.40+ 8.83 139.45+ 8.14 =+ 126.31
D (n=>5) 97.80+£11.08 75.29+12.54 °* 76.98
D+E (n=5) 99.90+ 9.56 79.66+ 4.27 °2> 79.74
D/C(%) 100.31 59.23
C+E/C(%) 113.23 109.70
D+E/D(%) 102.15 105.80
D+E/C(%) 102.46 62.67
Values are mean+SD(g), n ; number of animals

Prewt. : body weight at the start of experiment

° Significantly different from pre wt. value (p<0.05)
+ Significantly different between C+E and C (p<0.05)
** Significantly different between Dand C (p<0.01)

Postwt. : body weight after 10days
» Significantly different from pre wt. value (p<0.01)
28Giamificantly different between D+E and C (p<0.01)

Table 2. Wet weight of hindlimb muscles in control(C), control plus exercise( C+E), dexamethasone injected(D),

and exercise during dexamethasone injection(D-+E) rats.

Soleus Plantaris Gastrocnemius
C (n=>5) 60.60+11.01 125.20+10.08 658.60+38.44
C+E (n=5) 71.60£ 5.94 137.20+ 4.76 743.80+62.78 +
D (n=5) 42.80+ 7.50* 58.80+ 8.70™ 296.80+39.95 =
D+E (n=5) 49.20+ 7.69 71.00+ 8342 353.00£32.09 4> °
D/C(%) 70.63 46.96 45.07
C+E/C(%) 118.15 109.58 112.94
D+E/D(%) 114.95 120.75 118.94
D+E/C(%) 81.19 56.71 53.60

Values are mean+SD(g), n ; number of animals

Prewt. : body weight at the start of experiment

° Significantly different from pre wt. value (p<(0.05)
+ Significantly different between C+E and C (p<0.05)
** Significantly different between D and C (p<0.01)

4. DexamethasoneSF0{ S 2t2| 2E0| HrCial2e| Ay
= 2ol ojxl= H&

109 7+2] dexamethasone %o Fabeo] 73 = el &
Fol sotel 2o Aeid FAlo] vl o] & 30
2.9ks] o] 9)rh,

7} u] 28] A& FAl(relative weight) = e =27
°©] 0.48+0.11, +5 ¥ °| 0.51:+0.04, dexa§ 3] 0.
57%0.09, dexa %o 52t &5 0.62+0.09% dexa ¥
o Fof dlzFell ¥l a) 19.31% F7tPom, E5Fol

Postwt, : body weight after 10days
% Significantly different from pre wt. value (p<0.01)
20Gianificantly different between D+E and C (p<0.01)

o) 270l v| 3] 6.86% 715l oo dexa®o] Fat &
o] dexa®o} Fofl vl &) 7.68% Z71= 2w A AA
Aoz 3l8aoct

A2 42

o ol

FAE d=2F0] 0.9940.98, +5F
0] 0.99 +£0.72, dexa ¥ ¢} F o] 0.78 +0.05, dexa 5o 5
Qb - E-F0] 0.89+0.102 2 dexa o Fo) =T
u] 3] 20.65% 21 31 Al 745 9 (p=0.0090), dexa %
o Bt +5F ol dexaFof ol vl &l 13.78% #2514
Z 713l 5 o Hp=0.0465) A 4= 2 3] &= =] 3%
o},
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Table 3. Relative weight of hindlimb muscles in control(C), control plus exercise(C-E), dexamethasone
injected(D), and exercise during dexamethasone injection(D-+E) rats.

Soleus Plantaris Gastrocnemius
C (n=5) 0.48+0.11 0.99+0.98 5.20+0.40
C+E (n=5) 0.51£0.04 0.99+0.72 5.34+0.37
D (n=5) 0.57+0.09 0.78£0.05™ 3.97£0.27"
D+E {n=5) 0.62+0.09 0.89+0.10° 4.44£0.39%
D/C(%) 119.13 79.35 76.36
C+E/C(%) 106.86 99.90 102,71
D+E/D(%) 107.68 113.78 111.82
D+E/C(%) 128.27 90.28 85.39

Values are mean+SD, n : number of animals ° Significantly different D and D+E (p<0.05)

** Significantly different between Dand C (p<0.01) 2~ Significantly different between C+E and D+E (p<0.01)

v B 2o Ao FA = d &2 F0] 5.20+0.40, T FF
0] 5.34+0.37, dexa § o] F°] 3.97+0.27, dexaF- o &
Qb F5F0] 44410392, dexa Sof F-o) Y 2F-of )
3 & & 5k} 23.64% 7+ 489 3L (p=0.0090), +5F ol
o] 2 Fol ulal 2.71% %71 shE 7 8kl ¢l o0 dexaF o
%<t &5 7ol dexaFolFoll v 3 11.82% 715
v AR 2 385 %] 2t

5. Dexamethasone 5£0{2} 50| 5
FHof| iRl = A&

4l(adrenal gland)

E 4ol AA R A LA FAE FA+E A
o] B F X o}t 104 71e| dexamethasone B2

o =
oft X

Table 4. Weight of adrenal gland in control{C), control
plus exercise(C+E), dexamethasone inject-
ed(D), and exercise during dexamethasone
injection(D+E) rats.

Adrenal gland
C (n=5) 14.40+5.13
C+E (n=5) 32.40+9.53%
D (n=5) 15.80%3.49
D+E (n=5) 16.60+3.85
D/C(%) 109.72
C+E/C(%) 225
D+E/D(%) 105.06
D+E/C(%) 115.28

Values are mean+SD(mg), n ; number of animals
+ Significantly different between C+E and C (p<0.05)

Zo F-AFA7F32.40+£953mg o 2 = Fof uls
125% 1344 F7H8t Qi (p=0.0117), dexaF-oi<9|

PAFA 7} 15.80+£3.49mg 2 2 ol 2Fof vl 9.72%
'6‘7}' & Aol on dexa® A5} TETY »A
57+ 16.60+3.85mg .o = o 2F ol v 8 15.28% Z7}
she A gol et

vz #

oA FHA FHHINE F8) AvlRo|E 84 T
FEddate e A7 AR 2E WA AR5
Rorg AgdFetulasid =84 ot A3
o o] AFANE Edl 2 =03l gt

2 A7 3 104 2] dexamethasone o] 2 A F
o] 20.78g 7+ £.3F 71 & Czerwinski 5(1987) 2] 2 %)
25 Y8 AH|EolEE 23 A Y AYA o 2 gluco-
corticoid & & of 3} = 739 glucocorticoidx =7} A4
o A AFHLE FEE4 ot B 4 A
3+, 15 7} triamcinolone ©) vt cortisone S %o k&
ety ohE 2 3(Tice
and Engel, 1966) 2}, cortisone acetate5 129 3t F4}
3l iﬂ o] 12% # &} = % ok += Hickson $-(1984) 2]

of9} o] AR ol oz HFo] AT A
el 2ol = Bojo o Al Fatael Z8FA A4
Ao 2l 8= Ao st 1a(Tice and Engel,
1966 : Hickson and Davis, 1981 ; Czerwinski et al.,
1987), glucocorticoid3 22 g o F 2 53+ 29
22 % g3} e{(Bullock et al., 1972 : Goldberg and

Z 5ol AAAQ] AFAAL

flo

2
%

2
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Goodman, 1969 : Rannels and Jefferson, 1980 : Shojt
and Pennington, 1977), 339 cortisone Foj & &
FAZ ZLE R AAE Bz, A R0]E Bof
o] 93 AFFALE TAA (muscle wasting)ol ¢} 3§
Aoz Awd4 et

£ ool 4] dexamethasone %3717 &gt
4 A g F o] dexamethsone Fof o v]af A F7¢
AL Aoz veld AL 50 AF 173:"—?']
off &t Aoz dejs4 gleh, o]o}E AT A H
Agke] A4E GAHEHA TAE °‘5’&° v &
9} i (Hickson and Davis, 1987) F#& & o 2 43
2l 273 2-%o] cortisone acetateol] o8] s &
&8 AdAAS4 glglew(Hickson and Davis,
1981), =+ &8 o] glucocorticoid Eojol} 238 F4
T 45 g AdA 7 2l A3EH ] ol els A7 A
(Hickson and Davis, 1981 ; Hickson et al., 1986 :
Hickson et al., 1984 ; Seene and Viru, 1982) ¢} 2§
e}

2 A% 25 dexamethasone £o]3 &3 23} »)
=9 2EFA7F 50%01 4 RAH Rz, AT
F5A= 29.37% R4S At ole 2HlzolE fib 4
2 &-& 42 (fast-twitch muscle)ol] F2 =23 3tc}

AFA P (Czerwinski et al., 1987)e} B&=o
triamcinolone Eojol &8 E7] 9 FA o $ulkyl &
W o] white muscle fibero]iet= dFAels 4
) gk oH(Smith, 1964 ; Tice and Engel, 1966).

0«4 7+l dexamethasone %oz 3ictel& F-AH 7}
ZHad Aoz vebhd B dFe] At AWAaE 9
3 xH2o=E Roi3A AYA
ticoid g Fo 3= 7% glucocorticoid F =71 443
o] T2 Zo] AAE 3 (Czerwinski et al., 1987) 3
(high dose) &} cortisone& FAL8lH =§2A 7} 24
Hh(Bullock et al., 1972 ; Goldberg and Goodman,
1969 : Rannels and Jefferson, 1980 ; Shoji and
Pennington, 1977)+ 972 79} 234}

Dexamethasone ool ¢]3t #4374 714 24
< 442 (Gold, 1979 : Hickson and Davis, 1981 ;
Khalid et al., 1982 : Loeb, 1976) =] %ol 4= &
T AlAR . olB’l BAT AL olu| il §5 2
7tel w4 = sbel el o (Rannels and
Jefferson, 1980 : Shoji and Pennington, 1977), #%
glucocorticoid®l & Zr7te whwl §HA 2 5)o} chujn

& F7HE B8 THSE Fddhe Ao 2 (Czerwinski

o

E

Ay

1
ol P ofrt

>)‘.

v fr
e Mo o L de

o

|
°]
A

P o

l‘l

rh e

e o

° 2 glucocor-

etal, 1987) A5 € + vt

Dexamethasone £6§7]7F Faqte] FAHQ %ol
229 20.75%, ®8-9 18.94%, 7HAbul 14,
5% =AF A4 e Ao Vet B A7 Az

€ 119473 d&5d ez Anlzel= g5 A &5
T3¢ H Y3 A7 FA T 60%, »| 29 25% A
g A4g ook v} Ao 23" oH(Czerwinski
etal,, 1987).

Dexamethasone £od 59t @& 7z FAAQ &

%o Type I 282 E& Type I &89 &4

£ ARANAE 2 AT At Ad2oE Sod
oj8 Type I &9 &= 5%% Axd FrHA &
oz AZES Qg AAY ol FEA N 77
St FrlH oz Be Fre $5& HalatE Aol o

=5l Type 1 &8 (27 ol o} 2 A2, 1993) 2 Type
I Z5(29l, 1996) o] AF-& 724171 AF2 Hol
H] o] 5ol 5= Astely 7t o]2id AHE
o et e F5ol FRAAI) £ FE5FE
o3 A= e Type I 28] A& ud4+ a2
A gald 4 ot

£ ATolA dexaf o] Et $5 7ol dexatell »l sl
At 2 FA FotE o A4A 2 3B EA 2P
e} ol2l gk Ao EE ol A BEolA Tz A4
S SAFA 2R Zkov £Y4 Uohe= Hickson
and Davis(1981) 2] dA-7FA 79 YA ste], FA ez
4858 278 % 0| cortisone acetateol 2|3 Fubgl
9% 1/3% ANdAZS4 U H(Hickson and
Davis, 1981)& A2l #gslz & o
glucocorticoid &9} dux ZYZo] A=At
(Beato et al,, 1987 : Boissonneault et al., 1987 ;
Booth and Hollszy, 1977 ; Carlstedt-Duke et al., 1987
: Czerwinski et al., 1987)& 29t QA gch o]}
7| dexamethasone ¥-o1 5t A4 $522 sk

< FA 74 2748 212 Goldberg(1967) ¢ treadmill
running®l] &8 7}Ate] Z3 3 2] Agke] Frhalgd
vt ATARE EdE 5o 3 259 548
o] Fkslol zald éfjra}—?- A= 4 gk %50 5

ot FAE FoHA e AL 5] Wols 5=
2ol g 244 %-r 9l =3 (Goldberg and
Goodman, 1969) % ZFo] Wi g Ao
(Fulks et al., 1975) 239 Aoz Pztsw $Folat
= 7141 A %i(mechanical activity) ol 42 454
s el F2 wl Aol 23 (Thomason et al.,

—516—



1987)% Al Al 3k ol =,

Dexamethasone %oi2 §Al9] 547} A2 wlsts]
A get oz LAFAL AA5A FoHEHA
o}, o]21g A= F5oll A8 AE e 2o A7) 9
8 FAFEol TG oz Asn, gk
o} =2 &3 ¥ dexamethasone$ 1027 Eo3l:
Rezy RAFAA Mg 7lA e gerte A4S
vebdch,

2 AYA s} nA-¢ %ol 2 dexamethasone o 5
ote] F& A<l Fo| dexamethasone Fod 2 Gkl

Sebel 2ol 952 AHAL 4 AL AT e,
v.g =

A=z oA glucocorticoid %o 77k Eqte] =]
5ol AFA=E AAAA G =AY AT A5 S B
2 Ad|Eol=F Fodhe Fqte A7 5] od
A A3 2 2ols Eoo ol fiE 923 i
2o Ak gl A2 5A 2 2AFA ] el e
Qg stz A8 FPA )7 vimE e 80—
100g 3 = o] Wistar rats 20°}2] & Ao 2 dz=Z, &
ST, dexaFoqF, dexaf A FLd TEL 2 FEHA
o}, Dexa £ o] F-& dexamethasoneg #) 3 kg 5mg<}
EZo2 14 138 1097 dA3FAalds, z2ge
saline % | F kg Smge] €80 2 14 13) 109 7}
stFEAbsllew, $-5 77} dexab o Eqt $EFL A
% kg2 dmge) & 2 19 13) dexamethasone=
salines §of3te Fok 19 33 187 10mE 2 10°
73 A9 treadmillell A 13) 203, 1€ 6087 10Y ) A A
TEE Helsle g7 e A e Ao

Hz2ta FEF AFo) Fohsled zh7 29 H, 5Y

Fe 53 Z7HE 191, dexaFolE o M F L 7
A%te] 4L E Frod A2 E Holond 109 AF
o] AR A=A A F9] 79.47% 019 2], dexaX o o}
5T AFE Faste] 1095 HFe] AYPARA
A 52} 78.75% 1 A v},

Dexamethasone 5o 2 #|F 3} s} Au]|E, 2 Z u)
B2 F-A7F %2l 3kA 74 shglch Dexamethasone
FAZ 7lAe| 2] A2 FAE 2ER 2elv) ¢l
A3 X3 el B2 AT AL 2T vl 8
ol 5k A 34 skt

A GFsE FHoll 278 £5& 254437 A3} A
Fo] FolaA Forstg e sxta| 25 ZH 2o} BA

—517—

A3 s etel Al A27d M3%

—

7t hzFol vl s Folel Aol n v B4 F
o3t T sl REk FH 2 ANE FA =
FAsA R s Rpel 2 v B2 FA =
ol Art.

Dexa®o] 5ot +5-F°] AFH 7=e]E, £ 29
FAE dexadel vl# F7bsle g Jebigen
Bl 82l = f-o5tA Folaldde, shaln) 23} v e
29 A FAE Frlste Aolgled £ 29
AT FAl& Fo sk FoE ek

Dexa%o 5ot &% AlFo] A4z 3831z
ZaE R stAn|E, 24 F, v)BEe £4 o A2
FA7L AR 2 3B A B}

Dexa¥o| 33 dexa®od 5t 257 F4l
ZF7hete Aol ¥5FL FAFAZ HA A
7Feh A ot

ojAbe] 7= 2 dexamethasone £o37|7} Eqke] F
# Al %] dexamethasone ¥ojo] 2] §-45 3
g2 FAY A4 E Ed4 UT Aoz A2

s8N g

Jon

28| 20| B2 {45 o A
o] tA A TFoR FaESs Ut B
REeHo g Aot 282 v 9l o}l E 3t
A HEEF Qe Aor Lo olelg FEAY A4S
A2 sted 2B RolE A8 5 ¥T glE o} F FAtol
A A Al F5E AAIEHE Aol AT Y5 A

7% Aol G YAAY A 77 Washchn 47w

I

32 2 8

g o, AAZ(1993). F71H el AFA A7 dFql
R 2779 Type [ 250 PN 23 3
2333, 23(2), 207 —223.

273 o(1996). F712 3l Bao] A AslE i sicde)
2539 Type I &5 vl &£ d3izts s
3], 26(2), 271 —280.

Beato, M., Arnemann, J., Chalepakis, G., Slaster, E
and Willmann, T.(1987). Gene regulation by
steroid hormones. J. Steroid Biochem., 27,
9—14.

Boissonneault, G., Gagnon, J., Ho-Kim, M. A., and
Tremblay, R. R.(1987). Lack of effect of




anabolic steroids on specific mRNA’s of skeletal
muscle umdergoing compensatory hypertrophy.
Molec. Cell Endocrinol., 51, 19—24.

Booth, F. W, and Holloszy, J. O.(1977).
Cytochrome C turnover in rat skeletal muscles.
J. Biol. Chem., 252, 416 —419.

Bullock, G. R., Carter, E. E,, Elliott, P., Peters, F,,
Simpson, P., and White, A. M.(1972). Relative
changes in the function of muscie ribosomes and

mitochondria during the early phase of
steroid-induced catabolism. Biochem. J., 127,
881 —892.

Carlstedt-Duke, J., Stromstedt, P. E., Wrange, O.,
Bergman, T., Gustafsson, J. A. and Jornvall, H.
(1987). Domain structure of the glucocorticoid
receptor protein. Proc. Natl. Acad. Sci., 84,
4437 —4440.

Czerwinski, S. M., Kurowski, T. G., O'Neill, T. M.,
and Hickson, R. C.(1987). Initiating regular ex-

ercise protects against muscle atrophy from
glucocorticoids, J. Appl. Physiol., 63(4),
1504 —1510.

Fulks, R. M. and Goldberg, A. L.(1975). Effects of
insulin, glucose and aminoacids on proteins

turnover in rat diaphragm. J. Biol. Chem., 250,
290—298.

Gardiner, P. F, Hilb, B., Simpson, D. R, Roy, R.
R., and Edgerton, V. R.(1980). Effect of mild
weight lifting program on the progress of
glucocorticoid induced atrophy in rat hindlimb
muscle. Pfluegers Arch, 385, 147 —153.

Gold, E. M.(1979). The Cushing Syndromes :
changing views of diagnosis and treatment.
Ann. Intern. Med., 90, 829—844.

Goldberg, A. L.(1967). Protein synthesis in tonic
and phasic skeletal muscie. Nature, 216,
1219—1220.

Goldberg, A. L., and Goodman, H. M. (1969). Re-
lationship between cortisone and muscle work
in determining muscle size. J. of Physiol. Lond,
200, 667 —675.

Ham, J., Thompson, M., Needham, P. M., and
Parker, M.(1988). Charaterization of response

elements for androgens, glucocorticoids and
progestins in mouse mammary tumor virus. Nu-
cleic Acids Res, 16, 5263—5276.

Hickson, R. C. and Davis J. R.(1981). Partial pre-
vention of glucocorticoid-induced muscle atro-
phy by endurance training. Am. J. Physiol., 241
(Endocrinol. Metab. 4), E226~E232.

Hickson, R. C., Kurowski, T. T., Capaccio, J. A.,
and Chatterton, R. T.(1984). Androgen cytosol
binding in exercise-induced sparing of muscle
atrophy. Am. J. Physiol., 247, E597—E603.

Hickson, R. C., Kurowski, T. T., Andrews, G. H.,
Capaccio, J. A., and Chatterton, R. T.(1986).
Glucocorticoid cytosol binding in exercise-
induced sparing of muscle
J. Appl. Physiol., 60, 1413—1419.

Khalid, B. A, K., Burke, C. W.,, Hueley, D. M.,
Funder, J. W., and Stockigt, J. R.(1982). Ster-
oid relpacement in Addison’s disease and in

atrophy.

subjects adrenalectomized for Cushing’s Disease
: comparison of various glucocorticoids. J. Clin,
Endocrinol. Metab., 55, 551 —559.

Kurowski, T. T., Chatterton, R. T., and Hickson, R.
C.(1984). Glucocorticoid-induced cardiac hy-
pertrophy : additive effects of exercise. J.
Appl. Physiol., 57, 514—519.

Loeb, J. N.(1976). Corticosteroids and growth. N,
Engl. J. Med., 295, 547—552.

Max, S. R, Mill, J., Mearow, K., Konagaya, M.,
Konagaya, Y., Thomas, J. W., Banner, C., and

Vtkovic’, L.(1988). Dexamethasone regulates
synthetase expression in rat skeletal muscle,
Am. J. Physiol., 255(Endocrinol. Metab. 18),
E397—E403.

Rannels, S. R., and Jefferson, L. S.(1980). Effects
of glucocorticoids on muscle protein turnover in
perfused rat hemicorpus. Am. J. Physiol., 238
(Endocrinol. Metab. 1), E564 —E572.

Shoji, S., and Pennington, J. T.(1977). The effect of
cortisone on protein breakdown and synthesis in
rat skeletal muscle. Mol. Cell. Endocrinol., 6,
159169,

Seene, T., and Viru, A.(1982). The catabolic effect

—518—



of glucocorticoids different types of skeletal
muscle fibers and its dependence upon muscle
activity and interaction with anabolic steriods.
J. Stero. Biochem.,, 16, 349—352.

Smith, B.(1964). Histological and histochemical
changes in the muscles of rabbits given the

corticosteroid triamcinolone, Neurology(Minn-

eap.), 14, 857 —863.

Tice, L. W., and Engel, A. G.(1966). The effects of
glucocorticoids on red and white muscles in the
rat. Am, J. Pathol., 50, 311 —333.

Thomason, D, B., Herrick, R. E. and Baldwin, K, M.
(1987). Activity influences on soleus muscle
myosin during rodent hindlimb suspension. J.
Appl. Physiol., 63, 138—144.

— Abstract—

Key concept : Rats, Exercise, Hindlimb muscle,
Adrenal Gland

Effect of Regular Exercise During
Dexamethasone Injection on the Body
Weight, Weight of Hindlimb Muscle
and Adrenal Gland in Young Rats

Choe, Myoung Ae* - Choi, Jung An** - Shin, Gi Soo***

The purpose of this study was to determine the ef-
fect of regular exercise during dexamethasone injec-
tion on the body weight, weight of hindlirnb muscles
and adrenal gland in young rats.

80—100g Wistar rats were divided into control, ex-
ercise, dexamethasone injection{dexa), and exer-
cise during dexamethasone injection(D+E) group.
The dexa group received daily subcutaneous injec-
tion of dexamethasone at a dose of 5mg /kg body
weight for 10 days. The exercise group ran on a
treadmill for 60min /day(20 minutes every 4 hour)

* College of Nursing, Seoul National University
** Graduate course, College of Nursing, Seoul National
University
***Research Institute of Nursing Science, College of Nurs-
ing, Seoul National University.

N7k s es) =] A274 A3%

at 10m/min and a 10° grade. The control group
received daily subcutaneous injection of normal
saline at a dose of 5mg /kg body weight for 10 days.
The D+E group ran on a treadmill for 60min /day
(20 minutes every 4 hour) at 10m/min and a 10°
grade.

Body weight of both control and exercise group
increased significantly until 10 days, that of both
dexa and D+E group decreased significantly,
resulting in 79.47 and 78.75% decrease respectively
compared to the first day of experiment.

Body weight and muscle weight of the soleus,
plantaris and gastrocnemius decreased significantly
with dexamethasone injection. Relative weight of
the plantaris and gastrocnemius of the dexa group
decreased significantly compared to that of the con-
trol group.

Body weight and muscle weight of the gastro-
cnemius of the exercise group increased signifi-
cantly, and the muscle weight of the soleus and
plantaris tended to increase. The Relative weight of
the plantaris was comparable to the control group
and that of the soleus and gastrocnemius tended to
increase in the exercise group,

Body weight and muscle weight of the soleus and
plantaris of the D+E group showed a tendency to in-
crease, and muscle weight of the gastrocnemius
increased significantly compared to the dexa group.
The Relative weight of the soleus and gastro-
cnemius tended to increase, and that of the plantaris
of the D+E group increased significantly compared
to the dexa group.

Body weight, muscle weight and relative weight
of the soleus, plantaris and gastrocnemius of the
D+E group did not recover to that of the control
group,

Adrenal gland weight of the dexa and D+E group
tended to increase, and that of the exercise group
increased significantly,

From these results, it can be suggested that reg-
ular exercise during dexamethasone injection might
attenuate the decrease of body weight and hindlimb
muscle weight induced by the dexamethasone injec-
tion.
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