Dexamethasone X &7]7+&2] R 78 %] dexamethasoneo|

ola) ksl 719 Siekel = 9157 Al vIXE g

ES
I.M B
. HFel Hey
34 corticosteroid 7} chekdl A mt A F 4 WS

AN g3kr] A 2 o) &= ot ohEk Fofdhd A
FA ghet A gk 2t & fodgbeH(Bullock et al., 1972
Rannels and Jefferson, 1980 ; Shoji and Pennington,
1977). Glucocorticoid Fol= = Z(slow-twitch
muscle) & 7 9] 84 whz] ¢kowd(Gardiner et al.
1980 ; Goldberg and Goodman, 1969 ; Hickson and
Davis, 1981 ; ITickson et al.,, 1984 ; Rannels and
Jefferson, 1980) 4ol 2 H&5S FHstes Aoz
otel A gloh(Gardiner et al., 1980 ; Goldberg and
Goodman, 1969 ; Hickson and Davis, 1981 ; Hickson
et al., 1984 ; Rannels and Jefferson, 1980).
g Bl 7} A ojib= Abefofl A F4 2 glutamine
2 w2 &xz {25 (Andrews, 1985 ; Rennie et
al., 1989) Glucocorticoid -4 9359t gluta-
mines] °]%5-& Folmxale] of 25-30%00 Fatrt
(Marliss et al., 1971). Glucocorticoid 322 A&
+ glutamine synthetase 4% F714)7]9, 4
9] GS mRNA expression &7F9} GS #4340l
glucocorticoidel] 28t ¢ &7 et Aoz wus

ol ok (Falduto et al., 1989, 1992 ; Max et al., 1988).
Cortisol-acetate %2+ A 2ahiAd F 7pa w2
w}o] ¢ Al isoform profile-& H 34 7] = (Kurowski et
al., 1987) glucocdrticoid—‘%—O% B BollA FHZo el
2 Al heavy chain &4&ze 743 sty
(Seene and Alev, 1985).
ol dt ~vlRolE FHA o

A Bk Ao] 2H| R0 =3 A%}
Flete 2 537} gl ol H%Q 9l cH{Czerwinski et
al., 1987 : Falduto et al., 1990, 1989, 1992 ; Hickson
ct al.,, 1981, 1984, 1986 ; Seene and Viru, 1982).
Falduto%(1992) & =48 £% o) glucocorticoidel 2
) AP U5 41 o AN T2 £
(fast—twitch muscle) 2] fast—twitch fiber typeel 4
dojupr} e ol A gof s U= mleleAl

heavy chain 285 oz HagFg4d-& ety

2 HE Ao

& o 2 glucocorticoid & —‘?043 5ot A4

A A= ek
o

i o h‘

solet,
ool AFAAEL 2AZOE ALE B FU
T2 H ql $% 0] glucocorticoid Fod o) o} 3] -f-5t

9]

d =<

A% AA7 ol ol shebs AL A ta glont
s X

ol & AT £EEE Ake] 2El2eE ARR
A5l A

P Qe AelelM FHstlol= 727t
ek webd d4d88 nedste] 2d2

* R QTE197d R AguiSm B F LA A st Tule] A el o8 AN
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Control(C) *
(n=5)

Sedentary+Ezxercise (C+E)
(n=6)

Dexamethasone treatment (D)
{n=5)

Dexamethasone treatment+Exercise(D+E)
(n=5)

e 7r 5 akE] 2] H28E 4%

0Odays 7 days

* muscle dissection

Fig 1. Experimental design

3. Al

. AlS] g

=]

o

1). Dexamethasone o]

Max§(1988) & AT A Abof]. 2l gk Ak A 4
] 2 dexamethasone-& A= kg dmge] £8ko 2
9 13:74 2} & gpFAfeh oA,

o

=
1

2) Saline %o

Dexamethasone ™

3) X123 treadmill 53¢

Treadmill &%l A-24)17]7] Hs) 14 13] 10° A+
9} treadmillof| A 14-of] 10m €% 8 2087+ 9L o] A A
+5& 4A 89

A3 kg 4mgel €8k ° 2 19 13) dexamethasone
7 saline& FoidtE 54l 19 33] 140l 10m %
10° 73414 treadmilleff 4} 18] 208, 1Y 605-7F 74 ofl

AA 458 Fehahala,

5) A& Z7

Dexamethasone 3} saline 5o 2 Aol vlld 2 & 9
A &S rat digital balance(}&717], 41 &)z 2A43]
sloel 2534 Adole 5L 24 st

6) HoielZ AA 2 FAZA
9] 2% Pentobarbital sodium(50mg /kg i.

7} D)
o2 wtHANF FF soeiolA shae]) 2, FA S H
a]525 A A sk G B A -2 rinseA o A2

o AAzAL A 2439

oA el FE FAE
<

Al(wet weight) E-

7) YA 5 vk 2l (myofibrillar protein) A &

WEERE R0 AT, ST Y v 39mM
borate, 256mM KCL, 1mM phenylmethysulfonyl flu-
oride, 5mM EGTA-Z ¥ 83} borate—KCL buffer(pH
7.0)o1 4 homogenizeA] 7 t}. homogenateE 47 off 4]
200rpmo 2 1537 141 8-8] 2| 7l v}, Pelletul T 0} 1%
Trton*-1002. 2 4l o] 4 membrane ~bound protein-g-
A A 0.1M KCL, 2mM MgCl, 2mM EGTA, 0.01

M Tris-maleate(pH 7.0), 1.0mM Dtt-& Z &3k low
sodium buffero| 4] 23] & gH¥ pellet-& F 5ol &5
Art. Heol =& Axb= 4ol 3 she v A
< Lowry®] ¥4 (Lowry et al., 1951) & A}-&-s} ik,

8) Glutamine Synthetase(GS) 4 = =4

Assay mixture 1mlell A & 505 A 7}sle] 37°Col
4] 1587} incubation GS #H% stop mixture((.37M
FeCls, 0.67M HCI, 0.20M trichloroacetic acid) 0.4ml
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Bz JOH 1 A8-3 assay mixturet: 24miE 1M
HEPES(DH 7.4) 2.4ml, SMKCL 5.0ml, 1M NH-OH ~
HCI 1.0ml, 1M KH2A304 1.0ml, L-glutamine 0.7g,
50mM ADP 0.4ml, 2M KOH 0.4ml2} 10mM MnCl
LOml-E AH7bsted =43kl Meister and Tate,
1976).

9) Eﬂ] A=} X—‘

Zp9] Mean+S.D.5 Alatsty zF 7o ol
Kruskal-Wallis testoll o|sf AZadon % ko]
#}o] = Mann-Whitney U test& Alx|she] A=
o, Zhref 747 4w #3e] Aol Duncan mul-
tiple-range test® HEslgdon] EAAH fo42 p
0.05 ol A = el 5ol

.

Ho
ok
El
1%

3HA) corticosteroid 7} chokat A ui ) o 4] wiwl o
A5ty el del o] 53 glov) thak Eojslu A
FAstet =AY 4 E et Glucocorticoid &
oJ 2 AZ(slow-twitch muscle)-& 72| o &3 u
vow £ (fast-twitch muscle)ofl 22 2 &2 Qb
e Aoz g gl

Glucocorticoid 22 82 glutamine synthetase
3 (Andrews, 1985 ;
Renine et al.,, 1989) %4 w9 ql u}o] 2 A (myo-
sin) ®] glucocorticoidell HFg-3hehi o] Zeglglo
7 dexamethasone %47} myosin heavy chain &4
= ¥ Ao ¥ 3593 (Seene and Alev, 1985) ol
] 3k ¥ 3}+= fast —twitch fiberol] A9} A ol el A F
4 5] 9o},

Glucocorticoid 2] g9} A #% 79 %2 778 S5
=

A28 TAHL Feky

T

o

e 532 g o] Folel] o] A AR 4 9leo] W
#3(Gardiner et al. : Shangold, 1984) =] 72 £ o]
glucocorticoid o4 29 &L 217w & a7

3l el Aol A A5 9w (Hickson and Davis,

1981 : Seene and Viru, 1982 ; Hickson et al., 1984).
Cortisol acetated Fodslo] Z922 §urasa

2H ol EE Rl Fob FaH o s S50 naly

7 T 5 A7) 8 4= A =7} Czerwinski 5(1987),
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Falduto 5(1992a, h, c)oll 9] &} o] Z o] o},
Czerwinski 5(1987)-% 1197} cortisol acetate=
100mg/kg-g 44 A L8 1147 FAE 2ok 31me] &
w105 B Ak A 19 9087t 5417 A3 24 33
HEALETY] ZAEe] ARA]
synthetase mRNA7} 74 =l ¢l o} (Falduto et al., 1992
a, b, ¢). Falduto 5(1990)-2 cortisol acetate & =)=
kg 100mg# Fofslmd 4] ek 29me] £ w2 1o 902

711D $EL A FHT 4

o] Z£9 3 glutamine

(deep re-

ri

45
gion), %% (superficial region) o] 4¢3 ¥} v
=

He 243 A Typella, b fibere 922 7744
A% QEoac,
2]

A5t

i"?E Foid A7 Fug AL)ste] 298
£ o] Falduto 5(1990, 1992 a, b, ¢),

Hickson&(1984) 0l o3 A =5 9o},
Falduto5(1990) & Fb 544 12F] ZAx %<
EF AE A AL 271417 ehalnt 42 o) 85 A
AR 28m £x 2 110-120873 52 4 &
# ebAluk 10959k cortisone acetate® A% kgwt
100mg Foigt A3} v B ZATo ek 7}
kS-S Radkgleh 1 3lmE 2 19 9087k
594 12-16F 0] 24 252 AAg & ofa)nt
ok cortisone acetate % #| % kgut 100mg Sof o
fast—twitch red fibers®] GS &4 943 mRNA~
35-70% 2 7t s vk(Falduto ct al., 1992 a, b, ¢). 1
o 1002 F59 13-1550] 44 S5 A A Blo] 85
FH SEAA A B 3imE e e $58 A siga
=3 =FAR 129 FoF cortisol acetate & A% kg
100mg H#o33t A=) v | B3 329 +Aeg e E

Z 9 vt (Hicksonet al., 1984).
olgt Zo] ~E|2olt FofAi} Eofsli X
HrEe YA 2 i s T—f”f’ g 04717} TF

)

|
= O,b]— glucocorticoid # &

x
>

A
oy

L
i

)

ok,

N

Hw
oL oy o
oS CRNY
L 4

SN2
U )

2;
n
rh

;4‘

N

)
oo

:L

;mo

&

wlft

4~
3e

o

o

EY

ol

o,

( Falduto etal., 1992).

=35 In vivo A3 2 o2} In vitro 4 o] o] Fo]
Hewl cultured myotube t&%ﬁ o2 zsled
dexamethasone lzl4) 2o 2
Aok gheke) Als 2
(Andrews, 1985).

ol & Aldlod = 920 A7 g 9= T—_anl%ky A8

+¥2t s, glutamine synthetase 4]



synthetase mRNA, myosin heavy chain 34 S92 ¥
stz Yot ZHA4F =l A s ek(mtofibrillar
protein) o] ¥ shof] ti s 4 & P 317} glod

§ 200
T
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TR

@ Significantly different from pre wt. value
* Significantly different from pre wt. value
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1. DexamethasonefE0{A| 2

SHg

== Control group

e Dexamethasone

w—te= Control+ Exercise

== Dexamethasone+Exercise

(p<0.01)
(p<0.05)

Fig 2. Change of mean body weight during the experiment

% (CH+E), dexamethasone(dexa)

Fod7(D), dexa$°4%° T T(D+E) 2] 44 Az
HEE v (27 2DolA] 2}

o} ko] DHZ‘7‘4 iﬂ—s‘O] 7okl 79 A Bl =279 A F
AdA 2t 103.06% 013 00 %79 #EL 79
ok A9 #H3tr} gldeh Dexa ol o] AF-E 4t
o] 44A e {23 242 2 97 (p=0.0090), Dexa

=
FAEL 5T AFE Bastel 5UA LY FoI9

i
vﬂf_ T, +F, dexafol, dexaf ol 5ol %
o] AgA 2o A F(prewt) 3 LA A2 Ao A
(postwt)-& & 1ol 4] 1= ulo} 2o},

AP ] AL 2 Fo) 219.20+7.47g, 5T
o] 218.33+6.53g, dexa®o]o| 219.90+15.20g, dexa
Foi Bl 5 e] 218.30+15.06g2 2 1) L7kl 4]

@ Aol7h fgeh T4AA DAY AFL Dz Tol

01)“‘-“

Table 1. Pre and post weight of control(C), control plus exercise(C—+E ), dexamethasone treatment(D),

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

prewt. (g) postwt. (g) post/pre (%)
C (n=5) 219.20 £ 7.47 225.91 £9.11 103.06
C+E (n=6) 218.33 £ 6.53 217.19 £5.82 99.47
D (n=5) 219.90 £ 15.20 175.89 + 9.64@* 79.99
D+E (n=5) 218.30 £ 15.06 174.93 £ 12.23@ # 00 80.13
D/C{%) 100.32 77.86
C+E/C(%) 99.60 96.14
D+E/D(%) 99.27 99.45
D+E/C(%) 99.59 77.43
Values are mean +SD(g) n ; number of animals

Prewt, : body weight at the start of experiment
@ Significantly different from pre wt, value
* Significantly different between D and C
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Postwt. : body weight before dissection
#4 Significantly different between C and D+E (p<0.01)
oo Significantly different between C+E and D+E (p<0.01)



225.91+9.11g, 5o} 217.19+5.82¢, dexaB®o] Zo|
175.89£9.64g, dexafod ek $%+0] 174.93+12.23
g 2, dexa¥odo] o) =0 vld] Al o) 22.14% %
28 Al A4 s p=0.0090). dexaFo Bt 5
o} o wlal Al F o) 22.57% & 8hA 4519
v{(p=0.0090) dexa-oll w8} 5.80% %7}al= Aok
Boovt AR sl Bex] 2y $EFo] hz
off wsl 3.86% H4stt A %S weort Fo8iA
=N

T5AA A A Fel APAIEA] o) v 3] dexato]
ol M 20.01% FolshAl 7kt 0m (p=0.0090),

dexa o FqF 151 19.87% 91 8HA| -4k ot
(p=0.0090), =T TFFo A & Hs}rt giaddh

F

A b o

#
32

2. DexamethasoneSF0{E¢te] F0] SiCle|2 SH|0

OjA| = A8

79 79| dexamethasone %o Eote] fF2ldq] &%
of sletelt FAlol vl X+ o 32 7 20 gokx]o] 9l
2w, 7] oA M whel R}

7}AF=] 2 (soleus muscle) ] Al (wet weight) & of
&l 115.40+£19.67mg, %o 131.67+11.84mg,
dexa Foi++0| 100.00+10.00mg, dexa £ SEF
o} 113.00+12.23mg e & dexa® o] E9ql $-%To| =
ol wisl habwl FAAd FelstA zadln(p=
0.0285), dexaire| o 2ol vl 13.34% 74 51= A
=, TETel Hadol v 14.10% bl A gkl el
2.5 dexa’ ol F<F #570) dexa Toll ¥ 13.00% <
7Febe A S Vel o Y AA 2 52 R] Bgich

22 Z(plantaris muscle) &] A &= ) ZFo] 23840
+10.9mg, -+F7°| 221.33+19.34mg, dexaTo] 163.60
+16.56mg, dexa¥oi 5ot -+5F°| 193.60+18.93mg
2.2 dexavwol 2ol vlaf 31.38% f-21 b Al A
2(p=0.0090), dexa®olEat $E+¢] dexa ol o]
ot 18.34% frelstAl F7ha o vHp=0.0160) H 42
35817 Zlvh dexaFolEal $57 0] EFol v
B AT FAS 8 AT (p=0.0441), =
T FHZ FAF AzFel vis) 7.16% 74 sk
e et v

¥ 2 (gastrocnemius muscle) 2] 27| = of &7 o)
1167.40£68.46mg, +-5°] 1160.83+113.83mg, dexa
T ol 826.00+82.38mg, dexa % of EoF -$-%-F0] 939,00
+99.46mg.2 2 dexa o] s =Foll w3 vl 2 B
7}29.24% 9 8 A 2+ 49 2 (p=0.0090), dexa Eo] £
ot F5o] dexateol ¥4 13.99% Z7FatE 7 koo
ot A2 8] Feha] 2t dexaF ol Tt $EF
of TErol wlel wlEZ FA FebA oot
(p=0.0061).

0

f
ol

3. Dexamethasone £0{E&¢tel AAIEel 2=0| HiC}

2iZef &2 RH o 0jXl= f&

Q
Oh
v

7 7kel dexamethasone o] FoFel 773 %o $&
ol sirfalEe] e Aol B| A4 d o] F 3ol &
aF5lo] 9}

7hAba) o] Abd < 2 (relative weight) = ol
] 0.51+0.07, F&F°1 0.61+0.06, dexa® o] 0.
+0.04, dexa%oigal +EFol 0.65£0.072 $%

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

(D), and exercise during dexamethasone treatment(D-E) rats

Soleus Plantaris Gastrocnernius
C (n=5) 115.40+19.67 238.40+10.99 1167.40+68.46
C+E (n=6) 131.67£11.84 221.33£19.34 1160.83+113.83
D{n=5) 100.00+10.00 163.60+16.56* 826,00+ 82,38
D+E (n=5) 113.00+£12.230 193.60+18.93# 0 939.00+99.46 4 #o
D/C(%) 86.66 68.62 70.76
C+E/C(%) 114.10 92.84 99.44
D+E/D(%) 113.0 118.34 113.69
D+E/C(%) 97.92 81.21 80.44

Values are mean + SD(mg) n ; number of animals
"Significantly diffcrent between D and D+HE

# # Significantly different between C and D+E
o Significantly different between C+E and D+E (p<0,05)
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# Significantly different between C and D+E (p<0,05)
** Significantly different between D and C(p<0.01)



AL E TS A A28 Al43.

© Soleus

E i

S f

= | Plantaris

oF f

or | O Gastrocnemius
i

i |

Cln=5) C+E(n=6) D(n=5) D+E(n=5)l

Fig 3. Effect of a regular exercise during dexamethasone treatment on the wet weight of hindlimb muscles

o] &l vl 19.61% F-2lstA Z7hstdck(p= 7+t o (p=0. 0090> 74/“—7‘(] o)Abe w 3 slelch
0.0285). dexa®olgat $5Fo| dexakolol u]s) Bl 2o Aol = &F] 5.1740.31, %7
14.04% -2l otAl Tl 92 (p=0.0472) A AR o4 o] 5.34%0.46, dexa oHo] 4.17+0.54, dexa®o] %
o7 gl B3 grt dexafo]Fo] HaEel 88l 11.76% <l 25 Tel 5.3610.272, 5o thaFol v 3,29
T7Vshe A gol 9l o} Goltr] ekokeh % wa 73 Bl 9 AL, dexa Bof o] sz ol vig)
FH T A FAE 220 1.06+0.04, 57 A BA 8.9% A, FEFol dlzFol vl
ol 1.02%0.09, dexa%odFo| 0,.93+0.04, d(&)(eh—<>ﬂ]i 3.29% %7V 7 dFol ek dexa®ol Sl $EFo]
FETol 1.11+0.072 & dexaF-of o] thxFof | dexa®ofoll dlel 13.80% 954 Zr}stedon
3 12.26% 9 344 £33 (p=0.0163), dexa®Eo] (p=0.0283) A A=Al 2 3|25 oich
& 5T dexaFol ol vl sl 10.35% S-2] 5)A] =

Table 3. Relative weight of hindlimb muscles in control(C), control plus exercise(C+E),
dexamethasone treatment(D), and exercise during dexamethasone treatment(D-+E) rats.

Soleus Plantaris Gastrocnemius

C (n=5) 0.51%0.07 1.06£0.04 5.17+0.31
C+E (n=6) 0.61 £0.06+ 1.02%0.09 2.34%0.46
D (n=5) 0.57+0.04 0.93+0.04* 4.17+0.54
D+E (n=5) 0.65£0.074#" 1.11+0.07@ 5.36+0.27@
D/C(%) 111.76 87.74 91.10
C+E/C(%) - 119.61 96.23 103.29
D+E/D(%) 114.04 119.3 113.80
D+E/C(%) 127.45 104.72 103.6+8

Values are mean +SD n ; number of ariimals

# Significantly different between Cand D+ I " Significantly different between D and D+E (p<0.05)

*Significantly different between D and C + Significantly different between C+E and C (p<0.05)

@ Significantly different D and D+E (p<0.01)
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4. Dexamethasone £0{Z0ote| FEIFQl 2Z0| HC}
El:ml = J’.é.*-:'?—‘:—.“’—,“’é(myoﬁbnllar protein) &2t

u
w4 ek (mg/g muscle weight ) . \«}EMJ 9}"4
797k dexamethasone Fof Eobo] Al $%
of AR ol n] X ko) (F

7hAbel o] Al 8ol sheke q%za o] 63.94+
9.

77%
0.006), dexa ol &l %o dexa Bof Fof u]sl
114.3% %2 34 2715 9l 0w (p=0.021) F A 2 3]

& - REE Z7-0] 68,35+8.08
mg, +-5T ¢} 78.18+7.78mg, dexa EojFo| 61.31
5.65mg, dexa FoiFet +FFeo| 70.86+9.28mgE
dexa §-of Fo] 210l vl 89.70% 2 32l 3tA] 744
P2 (p=0.025), dexa Fof EoF $% 0| dexa Foll |
# 115.58% B2l 8}A) Z71g) ond(p=0.032) & ALA 2
3] 55t et
vl 5T o TR g Ware] 73.31+5.84
mg, 5o 95.60+7.36mg, dexa EolFo| 89.58+
4.49mg, dexa o Fot 7o) 95.28+8, 26mg° 2
dexazo] o) z7off vl 93.86%.2 52l 5} A] 7} PMJ_
(p=0.032) dexa $o0i59} $%70] dexa EodFof v
3 Frhshe A g velyl o] a2 3l2stedc)

Table 4. Myofibrillar protein content of hindlimb muscles in control(C), control plus exercise(C+E),

dexamethasone treatment(D), and exercise during dexamethasone treatment(D-E) rats.

Soleus Plantaris Gastrocnemius
C(n=5) 63,94+7.22 68.30+8.08 93.31%:5.84
C+E(n=6) 86.81+£9.28" 78.18+7.78" 95.60%7.36
D(n=5) 61.88+10.06 61.31£5.65 + 87.58+4.49 +
D+E{(n=5) 70.73+10.14*# 70.86+9.28* 93.28+38.26
D/C(%) 96.78 89.70 93.86
CH+E/C(%) 135.77 114.38 102.45
D+E/D(%) 114.30 115.58 106.51
D+E/C(%) 110.62 103.67 99.97

Values are mean + SD(mg/g muscle weight)
* Significantly different hetween D and D+E
" Significantly different between C and C+E

120

80

60

S E ' (mg)

in=6) C+E(n=6)

n : numbers of animals
# Significantly different between C+4-I and D+E (p<0.05)
+ Significantly different between C and D (p<0,05)

B Soteus
| mPlantars

O Gastrocnemus

D(n=5) D+E(n=5)

Fig 4. Effect of a regular exercise during dexamethasone treatment on the myofibrillar protein content of hindlimb muscies
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5. dexamethasone F0{E0to| T&|
2|22 GS 24 off 0|X| = A&t

GS 24 Alzde] =i lngw 540mme] A 2] F
4% (0.D at 540nm/mg protein) 2 Vel gich 72 7}
9] dexamethasone %o E-9ke] FA Al $%0] GS I
Aol vl A& dgko] 350 g.okslof gt

ZhARlZ9) GS 4L dz2Fo] 0.14+0.02, S5+
©] 0.18+0.04, dexa FolFol 0.51+0.15, dexago] 4]
+EF0) 0.55+0.11% dexa%olio] o)z uls)
364.29% & 3kA F7F L (p=0.009), dexa %1 4] $-
FTE ATl vlel 392.86% F2 5kAl Fbshg ow
(p=0.025), dexa B T3 dexa Eojs] $EFo] &%

Toll vlaf 22k Fol ekl (p=0.006, p=0.021) Z~}3

o Fare ohs) Al AI28d 4%

Aoz vhelyteh

329 GS F4& =T o] 0.33+£0.05, +E5F0|
0.39+0.03, dexa Fo 0] 0.86+0.12, dexa EoiA] &
FT°] 0.90+£0.21 % dexa {77 dexa ¥4 4] %
o]tz vla) 77t 260.61%(p=0.009), 272.73%
(p=0.025) F-<stAl F715}9 5 dexa Eol2 7 dexa
FojAl FEFol A7 F5Fe] v f9eA(p=
0.006, p=0.019) &=7}38} 4

vl B2l GS AL chzFo] 0.27+0.08, &F7o)
0.32+0.06, dexa o] 0.78+0.14, dexa BofA] &

o0l 0.62+£0.502 2 dexa Boffo] thziol v]3

288.89% & 34Al S 7FYL(p=0.009) EFFell 3
A= Fo1 3k A 71k eH(p=0.006).

Table 5. Giutamate Synthetase activity of hindiimb 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) 0.14 £0.02 0.33 £ 0.05 0.27 £0.08
C+E (u=6) 0.18 £ 0.04 0.39+£0.03 0.32 £0.06
D (n=5) 051 £0.157# 0.86 £ 0.12"# 0.78£0.14"#
D+E (n=5) 0.55+0.110* 0.90 £ 0.21 o* 0.62 £0.050
D/C(%) 364.29 260.61 288.89
C+E/C{%) 128,57 118.18 118.52
D+E/D(%) 107.84 104.65 79.49
D+E/C(%) 392.86 272.73 229.63

Values are mean + $.D. (0.D at 540nm/mg protein (cytosol)
o significantly different between C and D+E (p<0.05)
* significantly different between C+E and D+E (p<0.05)

" significantly different between C and D
# significantly different between C+E and D
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o] cortisone acetateol] «}SH “ELEI CE
1/38 A A A7 4 9l o ek (Hickson and Davis, 1981) &+
7Aoo} MR E T EFol o4 glucocorticoid #| &9} o
e ZHe] A7E 9 Beato et al, 1987 ;
Boissonneault et al, 1987 ; Booth and Hollszy, 1977 ;
Carlstedt-Duke et al, 1987 : Czerwinski et al, 1987)
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ok AR $Eo ArtelE T 218 Ao
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— Abstract—

Key concept : Endurance exercise, Dexamethasone
treatment, Attenuation of atrophied
Hindlimb muscle

Effect of Endurance Exercise during
Dexamethasone Treatment on the
Attenuation of Atrophied Hindlimb
Muscle Induced by Dexamethasone
in Rats

Choe, Myoung— Ae*

The purpose of this study was to determine the ef-
fect of regular exercise during dexamethasone injec-
tion on the body weight, weight of hindlimb
muslces, myofibrillar protein content and glutamine
synthetase activity,

180-200g female Wistar rats were divided into
four groups : control, exercise, dexamethasone in-
jection(dexa), and exercise during dexamethasone
injection(D+E) group, The dexa group received
daily subcutaneous injection of dexamethasone at a
dose of 4mg/kg body weight for 7 days. The exercise
group ran on a treadmill for 60min/day(20minutes
every 4 hours) at 10m/min and a 10°%rade. The con-
trol group received daily subcutaneous injection of
normal saline at a dose of 4mg/kg body weight for 7
days. The D+E group ran on a treadmill for 60min/
day(20minutes every 4 hours) at 10m/min and a 10°
grade during dexamethasone injection, Body weight
of the control group increased significantly from
days of experiment, that of the dexa group
decreased significantly from day 4 of the experiment
resulting in a 82.4% decrease compared to the first
day of the experiment. Body weight of the D+E
group decreased significantly from day 5 of exper-
iment resulting in a 81.77% decrease comprared to
the first day of the experiment. Body weights,
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muscle weight and myofibrillar protein content of
the plantaris and gastrocnemius decreased signifi-
cantly and muscle weight of the soleus tended to de-
crease with dexamethasone injection. Glutamine
synthetase activity of the hindlimb muscles
increased significantly with the dexamethasone in-
jection. The relative weight of the soleus was com-
parable to the control group and that of plantaris
decreased significantly and that of gastrocnemius
tended to decrease compared to that of the control
in the dexa group.

Body weight and muscle weight of the plantaris
and gastrocnemius of the excrcise group were com-
parable to the control group, and the muscle weight
of soleus showed a tendencey to increase. The rela-
tive weight of the soleus increased significantly and
that ot the plantaris and gastrocnemius were com-
parable to the control in the exercise group.
Myofibrillar protein content of the soleus and
plantaris increased significantly and there was no
change of GS activity of the hindlimb muscles
compared to the control in the exercise group, Body
weight of the D4E group was comparable to the
dexa group, muscle weight of the plantaris increased
significantly and that of the soleus and gastro-
cnemius showed a tendency to increase. The rela-
tive weight of the hindlimb muscles increased sig-
nificantly. Myofibrillar protein content of the soleus
and plantaris increased significantly and that of the
gastrocnemius tended to increasc compared to the
dexa group. Body weight and muscle weight of the
plantaris and gastrocnemius of the D4F group did
not recover to that of the contro] group. Muscle
weight of the soleus recovered to that of the control
group. The relative weight and of myofibrillar pro-
tein content of the hindlimb muscles recovered to
that of the control group,

From these results, it is suggested that regular
exercise during dexamethasone injection might at-
tenuate the muscle atrophy of the hindlimb muscles.
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