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ABSTRACT

The present studies are designed to determine whether the NMES can affect the
muscle atrophy in rats following administration of steroid. Rats were divided into
four groups: 1) Control group treated with administration of distilled water. 2) The
group treated with administration of steroid. 3) The group treated with NMES once
a day after administration of steroid. 4) The group treated with NMES twice a day
after administration of steroid.

The muscle atrophy was induced by one week administration of dexamethasone
once a day by 3 mg/ke. The changes in the structure of muscle fiber and the
amount of myofibril protein and gastrocnemius were determined after every week
dissection of the tissues.

The results were as follows;

1. The administration of steroid significantly affected the decrease in the weight,
but NMES did not affect the inhibition of decrease in the weight.

2. The weight of gastrocnemius in the group once treated with NMES was
changed two weeks later; similarly in the group twice treated with NMES
significantly did two or three weeks later. These indicated that NMES
affected the muscular activation of gastrocnemius(p<.05).

3. The changes in the amount of gastrocnemius protein by NMES might indicate
that NMES activated the capacity of synthesis of muscle fiber protein(p<.05).

Key words : Steroid, Atrophy, NMES

1. A 2 Age ZaARe W wAsE Ao
zASHoR TYH 27} FoI=

fu

AL ov @rh(Fitts 5, 1989). ol a =

292 (muscle atrophy)ol@& LxAA £4e dde AgE AX W FARE
of &4slel YA AFAME wx U TIESSEh DA ARAAT T
zaiAY, 29 uAbgel @ grig a¢ o FVE EIRaL wEA g4l A
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(homo-genate) 2 3,200rpm, 4C< ArH)
E 1683 44 B T AFAs o
2] 1 pellet? Tris-Cl 1.576g #& 0.1 M
KCL 200m¢o] %€ buffer 1mes} 1
mM DTT 10s4E %o membrane-
bound protein® Al A3t kA 158

..35_



oA BEE F OAFAE HYa,
MgClz 0.08132g, 20 mM EGTA 1.6md,
Tris-maleate 0.4744g, 0.1 M KCL
198.4mee] &fF & buffer IME Hoj
vortex mixer® # 42 ¥ 1587 13
A4 B AHES o) &3l &
2o AR 1587 23 AR
Z o] pelletd] 1 NaOH 05mE 4
vortex mixer2 I 4 F oA g
F EAd o] && At
kg8 spectrophotometer
(Beckman, model 25, USA)E o]&3}
o] Brilliant Blue G-250 dye’} R €
Bio-Rad Proteinassay(Bio-Rad Labor-
USA) 1m¢t 109 A®E
1004} Mg A E3taty
Bradford assay WHo=z EAHY
(Bradford, 1976). 42 ¥ ¢4
(Sigma, P5304, USA)S EFg&do=z

atories,

o] 83t spectrophotometerol Al Y E
94 FFE FX(we/m)E F F9
"l g o) o3 3 =Ko dwA I

F(mg/g)S AEs A

AF 2 FA@ : FFE 44 x 3

M5 (mg) = 2&FA 1(g) : x(mg)
5. BAYY
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Ao @y gFo fFogds HF3)
18t} Kruskal-Wallis testE A A 3t4
o FATH FAFEL p<b FELR
AR A

1. §F< He}

Az M2 I+ AP 28672+
1815golA 35 F 302.07+19.84go. %
535% Z7tstHern, OITe AgzxA
290.47+20.02gl A} 3F F 27543+9.72 g
o2 518% ZAa3dY M A¥gxA
284.28+23.74go A 3F % 278.15:12.53g
o2 216% #ZasRow, V& 4383
A 29217£12.07 gollA 3F F 286.75%
1207go2 186% #asath ZAA7
o e AF WIs FAHoZ {9
g ztolE YeElWA = & ktH(Table 1).

2. ¥]229] YT 27 g

Hl B2 A2 A Wz [Fe ]
F % 682:0.18mgol A 3F & 7.14:0.0
ngo2 469% ZFvtatdom, mTe 13
% 708:1.15mgoN N 3F T 7.1241.39mg o
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Table 1. Change of body weight in each group (unit: g)
Group pre 1 week 2 weeks 3 weeks
I 286.72+18.15 290.31+21.38 297.42+12.36 302.07+19.84
il 290.47+20.02 281.76+£21.82 273.10+16.25 275.43+ 9.72
m 284.28+23.74 260.26+17.24 260.71+12.18 278.15+12.53
v 292.17+12.07 284.17+22.29 275.44+10.25 286.75+ 8.02

All values are showed meantSD

I : saline injection.

IT: steroid injection.

I steroid injection and NMES(1 time/day)
IV: steroid injection and NMES(2 time/day)

Table 2. Change of relative weight of gastrocnemius muscle at each group

(unit: mg/g)

Group 1 week 2 week 3 week
I 6.82+0.18 6.98+0.32 7.14£0.04
if 7.08+1.15 7.02+0.41 7.12+£1.39
m 6.94+0.83 7.26+1.04° 7.45+0.82
v 7.21+1.43 7.42+1.14° 7.63+0.46"
All values are showed meantSD

" p<0.05
. saline injection.
. steroid injection.
. steroid injection and NMES(1 time/day)
: steroid injection and NMES(2 time/day)

2 H A~

2 056% F7hstdey BAHeR §9
& Aol YU mEL 1F F
6.94+0.83 mgol A 3F F 7.45:0.82 mgl
2 734% Z7tatgon, AY 23 £ A4

2 FARSIE FAHCz fosdd

(p<.03). V&€& 15 F 7.21+1.43 mgoll A
25 % 742£1.14 mg, 35 ¥ 7.63+0.46 ng
L2 T, 23 &, 3F FAA
TAMSE FAF HAolE YEHUYG
(p<.05)(Table 2).
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Table 3. Change of myofibrillar protein content in each group (mg/g)
Group 1 week 2 week 3 week
I 150.15+£2.04 152.02+1.02 153.81+2.87
i 147.53+0.28 147.84+2.13 148.01+1.46
m 148.28+2.08 150.61+3.07 154.37+3.69"
v 153.43+2.04 154.37+£0.71 160.50+3.27°
All values are showed mean+SD
* p<0.05
I: saline injection.
II: steroid injection.
I: steroid injection and NMES(1 time/day)
IV: steroid injection and NMES(2 time/day)
3. H|®2e] Ty v. 2 &
B2 gl g% Wz [+ 1
F ¥ 15015t204 mgdM 3F F %;3_39] 2o me Jxd FEo
153.81+2.87 mglo.2 243% F7}s3 o U1 BrE SusA s oo 0131?'* bﬂi]-
O&&  14753+0.28 meollA 3F *

148.01+1.46 mgo.2 0.32% F7tstg oy
FAFLE FALe U De2 15
F 14828+2.08 mgollAl 3F $154.37£3.69
mg2. 2 410% Frtstlen, NI& 1+
% 153.43+2.04mgoll A 35 F 160.50+3.27
mgo 2 460% F7Hete] 3F FolA FA
Moz {3  AolE UBUIH
(p<.05)(Table 3).

(joint stiffness)® &% 4 F(osteopenia)
2 ZFt}FZF(osteoporosis) T #L ¥
HZzoz AYd £ Yo HoM F&
3tth. A4 AXE TIH 29 ASE
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