FRINY T K2 22 2, HLIRRA, Type I 25

ZEAA A E, B2V &E 5t
Sloke] 257 9] Type [ 5ol v]X]= G+

HI0h™ - KR 2™ - LS

I.M B
LHTejHed

=& F&9) 715 FA Fa¥} AFF9) sht
= FHof o8 3tof(counteracting gravity) A4
2 QA 5= d(force) o™, #3}A1 319 o&j7la] =Y
& B3 4= (properties) o] FAoll 23 7
force) Aol o] 4-F(level) o] YUvhe A o] yhal
F(Alford et al, 1987 ; Baldwin et al, 1984 ; Fitts et
il, 1986 ; Goldspink et al, 1986 ; Herbert et al, 1988 ;
R0y et al, 1984 ; Winiarski et al, 1987). 2%l 7} 3}
A& 4 Yol (force pattern) 2| W s}ol| 4 2=+ A
B 29 7%, 222 3<d(cross section) ¥4, &
&9 TAR3 8 FAA L (Alford et al, 1987 ; Fitts et
1l, 1986 ; Goldspink et al, 1986 ; Riley et al, 1985 ;
Thomason et al, 1987 ; Witzman et al, 1982) % <3
dch, 3528l Aoddls F8o] FFH L] g
E TRl vdl o] AR JS Fow FHe slate]
Z(soleus muscle) o A light ATPase fibers<] 3l ==
4 o] dark ATPase fibersol v 3}l Sic}a] Hfo of |l
28l (Graham et al, 1989 ;: Hauschka et al, 1987,
1988).

F717ke] 52 5ol 27 K] FAEL A FA

4% (aerobic capacity)-% % e¢](Rifenberick and
Max, 1974), F=tele] AndHA Lol -5
(immobilization)-& A& A (mitochondria) marker
enzyme®] Fx9} 28§ AH3AA =8 A5
(oxidative capacity)g 7+441 71 &(Booth, 1977). #
717re] A 2R A Y o7 44, EAS
o] ALE olgde ¥HY Asl, 7155 Y (func-
tional capacity) 2] o] & 425} =3 (Hung et al, 1982)
BeF Lol ZUAF g5 = (myofibrillar protein
concentration) 7} # 35 9-&& 2383 (Jokl and
Konstadt, 1983 ; Maier et al, 1976).

dfdolele Aol A AFReAs} THFHEE
o] Aste Er19 sl H(1991) 9 Barel o3 o
et F 2 A4 L st HARAES] 3 E
#7 44 3R LE, g Eallr} Qd 7R RE T4
R AT 14dA stAZH ol AslE et o2 F
A Jdel A% FEANE R 2ol HFe] 23
= 305& A A gt

Balaya$(1975)2 head—up(+6°), head—down
(—6°) M ellA] 3097 4Lz TU¢ AR F
<y Az EAE W3hg A7 AH 30U %L A4
A F A A FFo] 1/22 £ HEHEH 79
A AssEdotn dugch =5 BAAAEA
{health and vital statistics) ol &3l & - utAd A o]

*ole 2 1993 = F G AT AAAE AR AT Lulol st AT AT

= Agchetn ey e
= xgetm o shohat
=2 EEERER
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Y 4ol oall dalwt 14.29 9 F5Age] Qledes
FA e, AN 540 A F A lo] &
FA 38 A 3¢l A 134 5-¢t D43 (Booth, 1977) o]
717ko] BAAAEA A o7 &5 A g F-F 3t o
sl g Aol 2E SAA e FEA 3t o7 AT
A Eutage] i gol Al dvkz £ 4 st

=3 JABRY AL FAA TANAN FHE
Fol e 5 E A =z GE At o6 2l
€ A= A BAste] A2 AFE 2 e AAlm
AZHE A 715 Aol v Ay B 4 U
ARl TAZ) A F EFAS AFEA A&
Holle 2950 A3 A= 1 s Aoz
3| 8-A1zke] dzsle] JA7izte] AeiAd, HAl

15H 5] Aoz A4Ag LAt 4177

oAt o]#d FAE dA sk ety st #at
dA4el FAMNAS teFat 7Hed WA
AFE LAY $55 FPAA SHAFAH=E
43t 7= Aolet & 4 Yok 2t olof WY F
o4 e} =3g 2 xbe] o 7w 2 (1994) & Al 2|3k 3
489k 25(1994) 2 F5AF 7175t F71Hal
22 Ax o] $E437F EEA S o8 F4H Type
[ 1239 A5 Ed4 detx v sigch

Hauschka$-(1988) & 3icia] 247 o 7lall=l& 2+
Al AFAA FEL slA0Z9 light ATPase
fibers ¢} dark ATPase fibers &} 2} $13%2 <3} A4
4.9) 21} dark ATPase fibersoll v & oJ3k& o3&
€ 33y e Pierottig(1987) 2 vl &L 7%ke]
A F 227} gctbe] 2goll ol gl slow twitch 89 7}

Ze|29%E dAsA AR dFUX Grah-
am%(1989)2 sicte] {5t H2 #x9 ¢5& F
Z|H e 2 Bl A W Zu]BF2) fast twitch fibers$]
H 2AF s+H943} succinate, glycerophosphate
dehydrogenase %] f4 #5& A4l of 7HEA
w3 A4 5E »adlct

ZAA L =LA F AL o g =4dle] FHol o
g3fed Fupz AR (upright position)E ##1s}ed
o] Fatoll = A A4 o 2 FE S WA= AL T T
Jola] AuhslE A8 &3 4R it
Type 1=8-(slow twitch muscle)-& 2 slow twitch
+5 ¢ (Type ) 2 F4 == Type [ -5+ E 2
B FEEY 2717} Fol sk H A Aot ¥
8H(load) Z 7)ol tls =14 591 = 32 (Henneman et al,
1965) fast twitch +E & AujelE 5722 &

i
ol
ok

2GS Fol A7t E E5 340 FUH

F71A el MFAA 7} siche] 2 fol 2l 48E AA

el AHPGEE FoHa, ol Flo EE} A
7 - & g7 el o 8 54 (recruit) | | o eletx 7|
HPD SHelx 2HFFAFE FADE GrahamF
(1989), A5(1994) 9 A7A}E Fegre] 5o
FRodAr} H& FEFE A Auisle T4
G 8L u)d 4 9ok 75 A& A A sk gl

#5(1994) o dFoNA %izﬁ} 71745 14 33, 1
3 $EA7L 15802 st £5& R34 AR
Type I 259 #150] 43t=igl 8 dF3d e o
AR 7S 18] 521587 A4387] ol al-E
o 18] $5A7E gA ol 2e Az 35S 49
e HE FEAA7) & FEFEC A8 A==
Type 1280 43S vl e7bs FH&lE dagol
Zois gich

2 %7 25

e
o 2
-14
rlr
~
m_.
o
o
)
K
o)
Hz
Ho
ofy
=
)
2
r [+]
pi
rlo

7
=, 32717 4 +5%87) Type [ 282 FH29 A
P, AR, Q4G <A &, Type I, 1
fiber ¢} -‘v:i"’]'a‘ 2l 3lebwd A, SDH &4l ol vz g 3
2wt nabele] a2 Q] 22 23 7o}

L Actelyfe 2H2Y AP, 4RI FA, 24
$ =g g, Typel, 1 fibers] 220 ¢ 5 3
<ha1 4, SDH %xg o A ak5l £7HE $A Bk,

2. Agel 2§42 st 5ot A ¥ AE, Fe

717kel &5 ¥ ?S}i Z4 2o A=, AR A, 2
QAR 9 3} Typel, T fibere] H2uig
9 gubudd, SDHEA o AetelfAlel vls) 3
7 £7He 2 APt

3 AR5 deg AEAHA B2 A, B2
A7) E woke AT A, ARSTA, T
A5 99 Fak, Typel, I fibero] F-2u)E
% 3o, SDHEA o] hzX 2 B85 ertE
FA4 %t

0. A7 gy
1 ATOHA

A 5Lz Adult female Wistar rats(N=18, A%
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=1212,83+13.65g) & A&t Aol o7 HtE
23 47798 dAAE Hetgdoh HziES A4Y
& 5§ #HAol £ 85tg 2 circadian rhythm$
A8 12417 4r 3 1241732 o Al sl HALE
(g az) el 8wz HA S

2 MEMAICE D

AYETEL F239E Q27 Aoz 31FF, o
- F+EET (18 £5F) 3F 22 TEIINA A=
e QoS R e Ao HES YT
ol Ao i Aoty E: EFPAL e, &5
e Ao R stesd FolH R S5 3y
t] Folrh AlF 25 AGAAY 2R 7 54
33} Zhbe| 28 A A 3o o}

Control | |
(N=6)

*
Hindlimb Suspension | |

(N=6)

*
Hindlimb Suspension | |
+Exercise Oday 7days

(N=6)

* Muscle Dissection
{Figure 1) Experimental Design
3 AlEerY

1) st} 24 (hindlimb suspension)

Morey —Holton3 Wronski(1981)<ll 18} 7hit= ¢}
3 Sweeney5-(1984) o] M A7l Y& o] &3fo] 5
g E FfA3 o] Byl mex§AA(tail
suspension device) & m2je} &9 1/28 90 &3
2L ugoz AHEdgo mzE FAAzA(air
blower) 2 22| e 75% o} &l &+ (ethyl alcohol) & &
3 A &A% benzoin tincture & B3] A k] A=z
A A et B2 Al Y (skin traction tape) 2 18 & ©
€5 UE Foz Ael melo RAANFE 2uFdl
(stockinette)o. 2 7tz Wi} nz uwAA gt me
o] 2-2)71 B9l 9] F-7kol] ;e 5 g o o) ;o)) A
AL ANEF caged Aol AAFY A2 (swivel
hook)oll 47 A3k,

a7 s ksl Al Al253 Al2E

e sictelrl 4 ASHEE sl Folz 44
# SAche} 7t cagenttoll B4 Y= e debele 2
FANZ FAY 5 Yol 2x2 W vl 4 gl

o] wh-2 w]A &4 (noninvasive)ols] A AbatA o
A F T gl v A AFE Ryt glo oo
o8 fisle Wske Adeld AFRest gln g
g ALgo] Agslo] zalxE Adetn & 4 ek

siche] $45Qk 1241702 v 1241702 oA 8
Fol ajd A& BAsted meiy, vl 5§
A, 23 07 melo) Agdwstst derhs B
At ol FAF WAt et 588 AT
Aol A A 9o A5 et

%52 15°7Ab] treadmillol 4 98- Fat $-52 #3514
At ol £ E AN ALA oz Ay L5 83}
of me 4ol &g of 10g9 FAA R ez 2
5l 4l 2 £5¢ A Bt

3) 25AA N AgaA

79 %5 pentobarbital sodium(50mg /kg 1.
p.) 2z =3 A7l ¥ F sictejols FH 3 7hAe]
& A A st Ae] A Q42 rinseA]| F 2w 2]z 5
AAzAE AFSHA Zebd F AAY F3HTH AR
] ¢ 22 SAl(wet weight) S microbalance(Met-
tler PE160)ol A £A3 2 ANSH S FA S Al
7tAte) 2 FAE S8AAAA A Fo A £+
FhAbe] 2o A AR &2 AEHc

4) YA % =9 A (myofibrillar protein) 4 &
YEAs Qe F42Y 7hxe] 25 39mM sodium
borate, 256mM KCl, 1mM Phenylmethylsulfonyl flu-
oride, 5SmM EGTAE £33 borate —KCl buffer
(pH7.0) o #] &€& homogenizeA] Z .
Homogenate £ 4 Coll A 2000rpm .2 1587t 942
2] A1) & Pelletnt = o} 1% Triton x—1002 & A o] 4
membrane —bound protein2 A A%+ 0.1M KCI,
50mM tris(pH7.0), 1.0mM DTTol A& Al 3ot
Myofibrillar pellet& 0.1M KCI, 2mM MgCi2,
2mM EGTA, 0.01M Tris—maleate(pH 7.0), 1.0mM
DTTE 233 low sodium bufferoll 4 23] QA3 &
pellet & FHgofl S4ch Ao 2 AA=4cdd 5
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Halg e Lowrye| 54 (Lowry et al, 1951)% o] &
shof W A2 A BYeh,

5) Myosin— ATPase == 33}

TAF A E FE37] Hsled A4l s
At g A g 2]z #e} OCT compound & ul=
I 296 AAH 25 2L F dAAsrz
—160C7+A W75l isopentane £Hol A F4 Y 54
AF —~70C BFA XA Ak JERDBH SHE
3 s}Ate| 2o F7HE9E smmEl 2 Zelule] A=
2 ugke 2ol OCT compound & o] &3}e] moldell £
o (embedding) &% —-257C 2| Cryostatoll4 10um¥%
Az Al £efo]lEof mountdtgich A-ZelA 30—60

T B2 A=A F =4 3shd A5 Chayen et
al(1973) o] W & o] &-3}e] A A5kt

6) Hematoxylin and Eosin &2 3} &
<& Foe] AubAql ofars) Aol A
7} dErhE BAS T Y 2@ &4+
#3) Chayen et al(1973) & ¥+ -8 o] &3}
ct.

Xl st
FE A9
o

A Ao

7) AR B5F Y A F
Myosin ATPasez gl &
2 ol ¥hA mole TAfE Typel, o FAl Role
TAF+ Type & 8% 3 cH(Burke and Edgerton,

1975).

7zt 2459 sxw A2 Microscopic image anal-
yzer(Leitz, ASM 68k, Netzlar)2 o}&2}ed 200w <
o] g3holl ) 2 48 1007} EAH9) tracingsoe 2y

¥ 238

2 A7 et & A A v g2 224 Fake

%= vtebl gl et.

8) SDH (Succinate dehydrogenase) ¥4 &3

Myosin ATPase %] 313t} £ gdt o 2 =224
Fu)sled SDH =2 3}8} 2342 Dezna et al (1980) ¢
WS o] &35t AASAt. SDHE M 324 #3513
v] 7 (Nikon, FX—35DX, Japan)o & o} utA| 1o
+= AR SDHE A o] 23 A x4 (blue ~purple) 2.
2 Mol T H=SDHEAC) T Aoz 1Hslgnt
(Dezna et al, 1980). 40v0 o] W} &5loll A A4 295 A
H3tod Al 2o b AbAl Aol A A AP ZA] e} whA|

HolE THFY £A4E Ao} 2 TA47 bl 4
W= v &S FIA A %2 el e

9) EAI2A

7+# 9 Mean+S.D,, Mean+S E.& Al4tsla 27}
2] #bo] 2 Kruskal — Wallis testol] ol &} 7 Z3stg o
FZ72) abol= Mann—Whitney U test& 44 5o
AZF3AAct FAR foAd L P<O.054FAA A3
et

Oovdn

(D ARARA S AFH SR AF) 03,
HE2F, A RRE, T52 ARARA AF
}79F A %) Ashe (E DA 2iuhst 2o,

(Table 1) PRE AND POST WEIGHT OF CONTROL, 7—DAY
HINDLIMB SUSPENDED (HS) AND 7-DAY HINDLIMB
SUSPENDED PLUS EXERCISE( HS —EX) RATS

Prewt(g) Postwt(g) %Change
Control {n=6) 203.83+12.44 212.33+10.24 4,17
HS (n=6) 223.50+14.16 206.07+10.00 - 7.80

HS~EX(n=6) 211.17+1351 181.25+16.04*% ~14.17

Values are M +S. D.

n ; number of animals

*significantly different from control value (P <(.05)
+significantly different between HSand HS-EX  (P<0.05)

Ay Azt 52 o) 2F o] 203.83+12.44g, AcH)
B §-F0] 223,50+14.16g, +5 7l 211.17+13.51g 2>
2377 Al F e zbol7t gl o} 7UF HF S 2
o] 212.33+10.24g, R }2] #F-F <] 206.07+10.00g,
$5F0]181.25+16.04g 2 2 $EFo] t) 2Fof vl
14.64%-% 9 3 A 2 gk e =i(p<0.05), Acte] LFFol
ula) A = 12.04% §-2 34 A = heH(p<0.05).

APAFARE 79733 F9 HFo] A
17% %7t 2 + 5T 14.17%, Hchel g
8% A5t et

do %N

(2) Skl 355 AP A
ol Akl 24 AFA % AN S FA ol o] A& 43
7474 slcte] R f-ok Sicte] R R-F A E A TF
o] sictel oo A2 FA S A5 o &
(H 2, 3ol 2.9 uhel 2t
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s etd Al A25¢ A2E

.Table 2) ABSOLUTE WET WEIGHT OF PLANTARIS AND SOLEUS MUSCLE IN CONTROL, 7—DAY HINDLIMB SUSPENDED
(HS) AND 7—DAY HINDLIMB SUSPENDED PLUS EXERCISE (HS —EX) RATS

Control HS HS-EX  Kruskal—Wallis test Mann—Whitney U test
C—-HS C—-HS—-EX HS-HS-EX
n 6 6 "6 X2 P U P U P U P
" Plantaris  203.33 163.33*  208.50* 0.5292  0.0052 0.5 00022 150 0.6991 1.0 0.0043
(mg) +8.16 +19.66  £5.27 .
Soleus 101.67 80.00*  88.33 8.48 0.0144 1.0 0.0043 65 0.0649 10.0 0.2403
(mg) +9.83 +859 +13.29

Valuesare M+S.D. n : number of animals
* Significantly different from control value (P <0.005)
* Significantly different between HS and HS — EX(P<0.005)

:Table 3) RELATIVE WEIGHT OF PLANTARIS AND SOLEUS MUSCLE IN CONTROL, 7 —DAY HINDLIMB SUSPENDED(HS)
AND 7—DAY HINDLIMB SUSPENDED PLUS EXERCISE (HS —EX) RATS

Control HS HS-EX  Kruskal—Wallis test Mann— Whitney U test
C—HS C-HS-EX HS-HS-EX
n 6 6 6 X2 P U P 0} P U P
Plantaris 0.96 0.90 101t 6.8772  0.0321 6.0 00649 10.0 02403 4.0 0.0260

(mg /g) +0.04 +0.05 +0.06

Soleus 0.50 0.39* 049t  9.6257  0.0081 1.0 0.0043 160 0.8182 2.0  0.0087
(mg/g) +0.04 +0.04  +0.04

Valuesare M£S.D. n; number of animals

*  Significantly different from control value(P <0.005)

*  Significantly different between HS and HS —EX(P<0.05)
*++ Significantly different between HS and HS —EX(P<0.01)

A2 AL 5= ol 2F0] 203.3318.16mg, 3 A 2431 2 (p<0.005) 5o ok /Tl
G2} 2H F o] 163.33+£19.66mg, ¥ % F°] 208.50+5, u| 3} 27.66% %<1 3k Al F 715kl 2= (p<0.005) &+
Tmge. & Schel L 8-Fo] W= Fol ulal 10 R7%9-9 2 zbol 7k ldeh(2El 2O

250

+ S Control MYF HS T3 HS-EX

200

1501

mg

100

501

i
Plantaris Soleus

* Significantly different from control value(P <.005)
+ Significantly different between HS and HS—EX(P<.005)

(Figure 2> Absolute wet weight of plantaris and soleus muscle in control, 7—day hindlimb suspended(HS) and
7-day hindlimb suspended plus exercise( HS —EX) rats
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ANER T FAE d=2F0) 0.96+0.04, RA}he] 8+ 0] 0.39+£0.04, =5 7ol 0.49+10.042 Sida| v
0

F°] 0.90+0.05, +%¥°] 1.01+£0.0622 SAche]£f ol thaTel vl#l 22.0% %2 3HA 243192 (p<0.
To] 2ol vl 6.25% Hadtg ot BAA fe 005) +FFL siche] -fFol vis) 25.64%%-2) 8t
A2 AR FEFol sAchelt{Fol sl 12.22%F 7812 = (p<0.01) H=F3 3ozt YK d
o &tA F7hsl o (p<0.05) H=2F ol ¢l 3.
ez 3).
7}Au) 2 9] A2 27 (wet weight) = o 2F o} 101. (3) St Bf-F A LR E FLA7Y &
67+9.83mg, Schz]2-f-Fo] 80.001£8.5mg, +EF Eol sictel o A% A dafoll w]x)= o3 g
°] 88.33+13.29mg 2 2 Sicle]R-f-Fo| cf zFol vl s YA R il g2 2] 5 1g < QA F by
21.31%-5 98k Al 743 2(p<0.005) SEF2 sic} A e (mg /g muscle weight, mw) o 2 el oo},
gl 2f7ol) vid) 10.41% F7hskg et BAE F94 AR {5 4eHd ReRE L2 2%e ¢58
< U3 2T 2ol 7} gigieiK2d 2). 37h sicte] 2 A F AR 3ol vl A= 3%
AZpRIe] 2 FA = dz2Fe] 0.50+0.04, Achel 2 (E ol g.okd vk et

120
S Control W HS [C5] HS-EX

Plantaris’ Soleus
* Significantly different from control value(P <.005)
+ Significantly different between HS and HS—EX(P<.05)
++ Significantly different between HS and HS —EX(P<.01)
{Figure 3) Relative weight of plantaris and soleus muscle in control, 7—day hindlimb suspended(HS) and 7—day
hindlimb suspended plus exercise( HS —EX) rats

{Table 4> MYOFIBRILLAR PROTEIN CONTENT OF PLANTARIS AND SOLEUS MUSCLE IN CONTROL, 7—DAY HINDLIMB
SUSPENDED(HS) AND 7 —DAY HINDLIMB SUSPENDED PLUS EXERCISE(HS —EX) RATS

Control HS HS—-EX  Kruskal—Wallis test Mann—Whitney U test
C—-HS C—-HS-EX HS-HS-EX
n 6 6 6 X2 P U P U P U P

Plantaris 94.02 4561 69.23*+ 13.93  0.0009 00 00022 20 00087 1.0 0.0043
(mg/gmw) £11.63 +3.72 %1145

Soleus 112.25 45.29" 7947+ 1516  0.0005 00 00022 00 00022 00 0.0022
(mg/gmw) +21.43 +7.4  +4.62

ValuesareM+S.D. n ; number of animals

* Significantly different from control value(P <0.01)

** Significantly different from control value(P <0.005)

+ Significantly different between HS and HS — EX(P<0.005)

E4 2o TP T A g gzrFo] o4 ©] 69.231+11.45mge. 2 flvhe] BfFo] o) 2F ol vl &l
02+11.63mg, S cte]EfF¢] 45.60+3.72mg, =5+ 51.49% 91 8t Al 72319 2(p<0.005) 57| At
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At ehE] A A25 A2%

o] 79.47+4.62mg= Sich]RgFol HzFol H|H
59.65% -2} 1A 7481 2 (p<0.005) SE-Fol Atk
2 3-FFol w8 75.47% %2 81 A F7}1eh 2 H(p<O.
005), HzFol vl 8l A& 29.20% 52 317 A QA Hp<
0.005){=# 4).

2] B-§-Fol vl 8 51.79%-%F 2 3t A F 713l Q2 H(p<0.
005), =7l wis)A & 26.37%%2 3HA At (p<
0.01).

ftatel 2o SYJAF BBA Fe gz Fol 112
25+21.43mg, Sche]fFFo] 45.20+7.4mg, 5T

1.2

fad

M Contol BN HS T HS-EX

Plantaris Soleus

™ Significantly different from control value(P<.005)
+ Significantly different between HS and HS —EX(P<.005)

{¥iigure 4) Myofibrillar protein content of plantaris and soleus muscle in control, 7—day hindlimb suspended(HS)
and 7—day hindilimb suspended plus exercise( HS —EX) rats

747k Sk Rfs) Aot RF P A B
59 53kt Aokl Typel, T fiberol 223
et A off w| A& 3L (F 5)ofl g2k v} 3o},

@) A 255 AP Hel Be Ax gL 77 &
S-of Sicte]Z ] Typel, 0 fibere] L 2w 8l 2o
DR L)

(Table 5) FIBER TYPE DISTRIBUTION AND CROSS —SECTIONAL AREA OF PLANTARIS(P!) AND SOLEUS(Sol) MUSCLE IN
CONTROL, 7—DAY HINDLIMB SUSPENDED(HS) AND 7-—DAY HINDLIMB SUSPENDED PLUS EXERCISE

(HS—EX) RATS
Control HS HS-EX
n 6 6 6 6 6 6
Fiber type, % of fibers Pl Sol Pl Sol Pl Sol
I 9.70 71.56 30.87 62.39 14.80 65.89
il 90.30 28.4 69.13 37.61 85.20 M1
Fiber cross —sectional
area by type, ym?
1 2557.25 3118.94 2078.63* 1838.13™ 2215.89 2377.52F
+545.02 +350.04 +224.13 +128.74 +87.38 +98.49
(88) (208) (98) (119 (97) (203)
i 2782.80 2282.09 2158.19* 1766.86* 2462.45 1868.99
+339.81 +313.29 +222.32 +136.97 +89.82 +73.13
(181) (183) (138) (94) (154) (104)

Values of cross—sectional areaare M + S.E.

n : number of animal

Number of fibers analyzed per group is indicated in parentheses,
*Significantly different from control value(P <0.05)
* Significantly different from control value(P<0.001)

* Significantly different between HS and HS ~EX(P<0.05)
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Type I fibero} Type I fibere] 2z u]-go] THZ
o} 7S¢ djzFAA A7 9.70%, 90.30%, Sthel vt
F-oll A 30.87%, 69.13%, -&%5TlA 14.80%, 85.20%
ol gom AlFztel] A FE-Z ol o)} gilch,

s}A}e) 0] 29 Type 1 fibers} Type I fibere] &
Fulgo] th2golA 27} 71.56%, 28.44%0]% 2n 3
che] B5-Foll A 62.39%, 37.61%°192 +5FoA
89%, 34.11% 2 AlF7Yoll T-A-F2 Lol xtko] 7} gl ok

Type I 289 423 Typel 289 7pAn| 22

df B AA S EH T 3% Typel fiber Ak
A2 =0l 2557.251‘545.023um2, S cte] ${-Tol

000

2078.631224.63 pm?, ¥FFol 2215.89 87.38 ym*2
Aok ff-Fel z2goll wlal 18.72%F 21 3HAl 2
3R 2 (p<0.05) TF5Tol Akl y-f-Foll vlsl 6.60%
FrH o BAA T4 L QN2 2T A A=
o=, Type [ fiber A=A AL djzFo| 2782
80+339.81 ym?, Siche]i-fe] 2158.19+£222.32 n
m?, ¥+5Fo] 2462.45+89.82 ym* & Hctel R {Te]
S z2Fol vlal 22.45% %A stA 48R (p<0.05)
TEFE siel el ¥8 1410%F 7 s e
A fo4-E glgdz HzE3 2ol 7t K2 #
5.

B Control
2500 *

20001
E 1500
1000

500+

ALY

0_
Fiber type 1

KID HS

Fiber type Il

* Significantly different from control value(P <.05)

(Figure 5) Cross —sectional area of plantaris in control, 7—day hindlimb suspended(HS) and 7-—day hindlimb sus-

pended plus exercise( HS —EX) rats

7} A1 22 ¢ Type I fibero] s tdA o] 2T
ol A1 3118.94£350.04 um?, Siehz]L-f-FollA 1838.
13+128.74 pm?, +5Tol A 2377.52498.49 ym?2 3
] ol el vld 41.07%-FdshAl FaP
2(p<0.001) +52< e Bf-Fo vl sl 29.34% %
23 7l o5 (p<0.05) HEF zbe) 7t ¢lgieh

3500

Type [ fiber gxtadd-& o =7 o] 2282.09+313.29
m?, Scte}EfFol 1766.86+136.97 pm?, %ol
1868.99173.13 um* 2 Rl L{-Fo] tlzEol u]a
22.58%-%-2] 8} Al 74897 (p<0.05) +E5Fo] St

B4Fol vlal 5,78%F Mot BAA FA4L A
Q2 ) zFate] zhol &= gl 27 6).

3000
+

pm?

MR Control [ HS () HS-EX

Fiber type I

Fiber type [l

* Significantly different from control value(P<.05)
= Significantly different from control value(P<.001)
+ Significantly different between HS and HS —EX(P<.05)

{Figure 6) Cross —sectional area of plantaris in control, 7—day hindlimb suspended(HS) and 7—day hindlimb sus-

pended plus exercise(HS —EX) rats
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6) el y-53 AL FePE BB &
5ol sich2| 29 SDHEHA ol u| x| & 3 &
SDH#4& SDHEA o] SAFt 2245 4o

7388 A A254 H|25

A v g2 Jehd Sde 343 2dq v
= L7k EFo] el SDHEA o =l A+
352 (& 6yol Al vt ujet o},

(Table 6) SDH ACTIVITY OF PLANTARIS(PI) AND SOLEUS(Sol) MUSCLE IN CONTROL, 7—DAY HINDLIM8 SUS-

PENDED(HS) AND 7— DAY HINDLIMB SUSPENDED PLUS EXERCISE (HS —EX) RATS (%)
Control HS HS-EX
n 6 6 6 6 6 6
SDH activity, % of fibers Pi Sol Pl Sol Pl Sol
High 59.7 17.2 60.4 29.7 56.3 30.2
Low 40.3 82.8 39.6 70.93 43.7 69.8

n : number of animal

FH T A SDHE o] & T F7F =Tl A
5).7%, R okl L-{-F oA 60.4%, EEFNA 56.3%0)
512, SDH¥ Al o] & 24 & d 270l 4 40.3%, A
the} 2f-Fol A 39.6%, &5l A 43.7% 01 9 et

7hApe] 2] 7 §- SDHE A o]  TAF-71 ch 2ol
+117.2%, A+ 3§l A 20.7%, $EF A 30.
2%°1 R 2 SDH# 4 o} 2t T4 %+ ch 2 Foll 4 82.
£%, foke] 4ol 70.93%, $5F A 69.8%0)
A=t

v &

2 Aol AYAR 7Y T A Fo] h2Fol 4.17%
b Sich ) LG T 7.8%, SEF L 14.17% %
£3k9ch, o) shzte] AARFL she AL AFo| Z7}5
el vls) 852 ARAT Y AFo) BroAn S5
2943 Aol A& AF e 24} o) Ak, Arke] 2g-Tol
A A o) A7 A 25 (1994) 8] Ao} Bgksled B
5ol A4FA THAE A4W9) Azt g7 Ho2
QAgc) sl e iE Rede s SEUNEY AF
Ra7h Arre] ol wlal ol A Ao GFo] A
A ZHA L E A5 Hte SEol g AR 7
ER M LGP R EIT oY

2)5(1994) of o Foll A} Sictel 4843 FrH oz 4
F¢ 2HYA T AFo) 24 ot it v g E
o uls) Za7t 2 Bokehe Ao 2 A7 AT} E
2ol 7} ek, ol H5(1994) o) Aol vl s AT
ol N £E9 Bv o] 2A dehd ez Azt
Acke) $-fol o3 FEA352 Type [ 289 =4
29 A-&2A7119.67%, Aol ERZ2H = 6.25%7

4% 2, Type [ &5l 7AAn] 2o R2FA71 21,
31%, Al 7k A e 2 FA & 22.0% #2st ot o2 @
A G5 A 3ol 28 1] A gko] At e
Musacchia5(1981, 1983), Kasper 5-(1982a), Templ-
eton%(1984), #(1991a), #5(1992, 1994) &] vz, &
T A ko] 74 3t gl oh = Musacchia$-(1981), 5
(1992, 1994) 2} X9} RAete] RF-F Adsbaln 2 B
A 7} 7+ £ 3} 4 v} + Hauschka 5(1988), Herbert S
(1988), #(1991a), 25-(1992), 4H &2+ FA 7} 3+
£33 gk H5(1992, 1994) o] B u 9} U A3k g},

o] AT BEAEE A AFR} %
of f]Fo] FUHRGE AA3 e Typel2K4) 7=
o] Zoll Y& A of o] Ak A& A4 gich #5
A8 F Type I 289 §{ Lol ol 242 7l=lel
2 2 E(slow—twitch muscle) & 2 A 4 3 $=3l&
L3} A §-(oxidative fiber, Type I fiber) 2 FA31 =91
o w2 A £Hehe 24 F(Type [ fiber) 2 745
<%+ (fast —twitch muscle) o] vl o] & ¥ $ls 93
o] £t} (Booth and Seider, 1980 ; Bruce —Gregories
et al, 1984 ; Sargeant et al, 1977 ; Witzman et al,
1682) = A zol 4=t}

S ete] Efoll o3 B5A 3ol o3l slx) 9] AlFns}
5 Akl AstHE AL P4 Ashet by
o £x7t Frteo] 28 E A 2 2(Appell, 1986 ;
Henneman et al, 1965 : Morey —Hoiton and Wro-
nski, 1981 ; Goldspink, 1977) A4 ¥ 4 2} Booth
(1977) 2} S266r 5-(1977) o] =& 9| F v & o] FollA
AR BE B HslA deda naglons 28 5
Al7b skl A grakel f &3 A 4-(valid index) eh & A
< vekdch
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G5 Aol o3 SSA g A4 S]] o] Bt
foll o8 SA4AL T A7 dus]wf (Musace-
hia et al, 1983) ¥-F+Fo) Wstd F i FHo) Ht
T €722 RNA ¢ahistels Abate] gl (Watson
et al, 1984 ; Tucker et al, 1981) o2 #3419 4 9
12

2 A7A D st L fol & & 5A 52 2445
i ghako}l FA oA 51.49%, 7HRbm]Eol) A 59,
65%-<1 5HAl ZF4 3ot

LEAG ] o8 ZUAF s Akl & o
T8 AFE 20597 F5Y Ao 22" A 3o
2l ZUAF 5 2o A shs gob(GaYevskaya
5 1979 oot X s Sinte] g, 2F v}
AelZo] Adinhy dheko] zhzt 30.49% A3l st
(Steffen and Musacchia, 1984) = ¥ 3w 9ts AR sln
et

2 AFAR 7Ue] GEAEFE A2 AR
chal A ghako] 50% 014 A=l gl ow A A
B3 Fao FYPA Ao i E S AT
4 9. ol &-5A 3lol] o Al =5} wh
2Aligxe Tt TUAR A FFo] TolED
Aol Fag Aoz B4 Ush

BE5 A2 YA R D gtefo] SRS S
B &7} 2 F R of] P Fl= F8]-2] slow myosin con-
tent®} slow twitch propertiese] A4S fribdlu
(Fell et al, 1985 ; Fitts et al, 1986 ; Templeton et al,
1984) A F=2-3}9] H o £ slow myosin$] expression-$
o A &h=(Tsikaet al, 1987) o2 A" 4 3t

2 QA7 A% Ay g5 fe A tEHez
2o $5F $ASdE A F AR T A
AFelE 271 S5 882 10.14%, 25.64%, 9
& $429 %3 40 42 A7} 27.66%, 12
22% Frlstgom Ao AASF oz 8 AL o
A B 712 AFAA 7L RAtelgfo o7 slow
twitch253l 71Re| 2 %S A A 437l =
x(Pierotti et al, 1987) &} A<} A A5tz gle= 19°%
28] treadmillol A 130l 5m- =2 =i 64] Zbetet 108
Bt AAF 15219 sicke] ol o8l Astg 714}
vlZe] 2715 £ 3 ohs Hauschka$-(1988) of 2
Fot AA 2, FEAG 7 GeA FrIAeR F2 T
2o 5 833k Aol Typel, 1259 HFAE
£ d3Alzide A2HA S, 1994) 9= 2gHe} o)
EEol o8 Al 2] T2 FHUES AR R

A whul g A4S wtol(Fell et al, 1985) 92| A&
< FAA Aoz 499 £ o A ¥F
(mechanical activity)o] A 424 gt A o] §-=|
o) Ao % 232 (Thomason et al, 1987) A A} &L
Atk

2 A7z Aot fF 2 Be R ¥
E23 e FYAG WA Fhepe] 24 ol 51.79%,
7yAu) 2ol A 75.47% B5A 3t ol w8 R 8A F
7t st o}t 2ol wls] £ 2L 26.37%, 7hAel
£ 20.20% F2l A Agich ol &EAF J1TFN
A G B e 717k 522 HEAGA
AsElg U F A FFE FHAA + AF
< vt 2535 AAl7} ofn| 24t o] 52 AA F
7FA1 7| 2 whl 23 & 81421 (Goldberg et al, 1975)
oz A" 4 gt

A&A e s GEAHQ 2L 2¥A 9L TH |
& m2A AIB(«—aminobutyric acid)E %3 3dto
(Goldberg, 1977) T4 # w8 &8 F7H1 A
o2 AZElw] 554 zhwo] 3t 5.2 Z(catabolic
hormone) ol A &Kol FFAel 20 520 22
2ol A3 448 % 4 312=i(Goldberg and
Goodman, 1969) 4%&%°] wiEsE =so
{(Fulks et al, 1975) 294§ =43 a8 71412
Rez Az,

ey, EAs7IE dAel $F522 Type
I, 12429 294 % o ddxge JaleFer 34
== ggtort Age Aato 7 3B =g ola@ A
#5 3 2o e} AgFoled UM F sy
Agato] Frtske Rl od acle] BAYE A
o2 ur] go g olFl 8318 Y3l A¢7} o] Fof
Ao T Ao JA4H

2 AYe A 14 53], 18] 987 E AL R 7
5o 502 945 A2 TIAF YL FF
% F7HA9) AL 19 2—4A 2] AFA A SF7} 1R
ol 20m& =2 19 1.5417E30%73 A8} e 2218 2el&
A 5o] 4F 719 sicte| $ 551t 2eE TUAF Y
A3} A, A} A slow myosin isoform content 5
745 A3AZchE B3 (Thomason et al, 1987) %
F5A45713, EEAE, AL 22t 5 43
FEAstell o3 za=lgd AR FRA, slow
myosin isoform content 5-& Z7}4} # o} Thomason)
£ oA ksl Yok

$502 % Aoy SUAF A kol
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75 Azt sicte] g5k waEof & 2o} grid
g 2 2ASE 5o 224 g A4S s A
# -2 {2147 (Herbert et al, 1988) vl =29l 7}

A2 Al A (stretch) 417 23 RNAg =k} gy A
427 Fr1stg et B2 (Loughna et al, 1986)
st A A5l = 3 eE velh e 7144 -5 (mechanical
activity) o] F4 2 £54 iAol {2y Ao F
£.3H-2(Thomason et al, 1987) A Al 8} gl =},

+ d7AS 5 dR3 A2 7hAE| 2o A
Type I, I fiberel 227} of 273 2ko) 7} glsich o
#H& Axe 253 cte S8 Typel fiberz o34
sl A Fulgol foldtAl 2= gl ond siapa] 2o
A A o2 Typel fiberol] $&o] zei=lgicte &
2 (Templeton et al, 1984) 9} #}o] & Mol x gich, &
FTANE 8UAA TAHF A7 A=A 8%l
Type I fibere] &2 u|-§o] F 3] 0w (Kasper et al,
1982a) 2847k} sivtel 3£ Type I fibere] £ 2w
0] 11%A 815 gl oF(Kasper et al, 1990) = »a9ls
A=A gerh ol Aol LATY st
Z1Zke} 792 AY A7 Akl R{7)72e) wie) gt
ZlaFoll 209 Aoz Y2

Aokel & fstegd #1402 +55 ydlsto
= A3 stzle] 24 Type I, 1T fiberel 227
Sepel 3t 2bol 7t glgla 275 Aol 7t glglet
€ 2479 AE 557 sidel 5% 18l 30m
S22 1901808 150 542 750 A A FadA 2147
ZtAtel 2] Type 1 fiberol £27} 100%%F 75 5t
(Desplanches et al, 1987)& .39} #to]7} glom &
FANE 3 Bl 58 A2 Type I fiberd] v
ol &7 BUAA dlzA oj4ez Frieigict
(Kasper et al, 1982b) &= ¥ 7.9t % 2§57 ¢hc}, o]
213 atol& LdFold e Al i T e
+5€ 19 4587 44319 3 Kasper 59} dFolj4&
A LR F 450 A4 Aoz FE5H=E 37}
AlA 8§ A172 Desplanches59] QFellAE 7
Foll AA 19 18084 Falg Alzglenz 27 4]
) TEAE 23 25 7|7be] U] e Foll zefH
Aoz A7} LEAEE A3 ZoHAA £33
3 Type I 54 wlge] 71t (Holloszy and
Booth, 1976) & AH4$ vigler 2ol Type I
fibere] vl go] Wistelx] LL AL A= F2
ol 71all Ao g QG

stk Bfof 28] 7bxo] 29 Typel, 1 fibersy ot

A5 83 A A25H A22

AAo] feolstA Masligicte 2dFe) AAdE HY
sl g 23AA 5o el #3E 1-557
A 5 A] 7] & Z#]FZ(plantar flexor muscle) &} =4 %
aeked A o] f-25hA A5} = g et(Desplanches et al,
1987 : Musacchia et al, 1980 ; Templeton et al, 1988
: Winiarski et al, 198/) & 329} 48 &57 3
717ke] 73 3hatel] whet 5 A 28Ul FHAtE] 2
ZA R A g o] A= glche L u(Kasper et al,
1990) ¢} d A3t FEASE TAFADHAE
T8 diob42 AF7) pRlel 2] 24 %o WsE B
Zaldeng Type I E%o)A2] WshE wlws}r] o
291} Graham%(1989) 9 d7olA Ackef /-3
Zul®Z2] Typel, Il fiberd] At A o] F-2]5HA &
et Baet 25 (1994) o dFelA FAH 29 Type
I, T fibero] 3ciud o] folshA Eche vy &
AFAIAE 8 E5R 5ol ol Type I /2 oA
T B = Asldg dFstaglch £ d7A S s
Ahw) ol 4] Type 1 fiberel Hkwizlo] hz72 58,
93%, Type 1 fibere} kgA o] 77.42% 2 Type 1
fiber7} v} & of 8¢ Whok-&-& veha 9l ol 7}
AulZo 4 Type I fiber7} Type 1 fiberol v}l 5}
2] 8.8l v] 917}+8}cH{Grahamet al, 1989 ; Hauschka
et al, 1988) & Aol & A} FHINAE
Type I fiber9} k==l o] 272 81.38%, Type I
fiber o] swtwd A o| 77.55% % Type I fiber7t 1 & <
S WSS A A2 gl

2 QAo sicle| & st aat e AU Gy
& ger|7ke] §%0) iRt 239 3 2ol A Typel,
I fibero] st 4& sche] RfAll vls] F74A15
ou A9 HALFoz FHEAANLE 19°74be
treadmille| A 120l 5m&-x 2 i 64 74vlct 10859t
ZASte 1574e] Siche] ffol o8l 235 7iAie| 2
o] 2453278 F7+4) 3=+ (Hauschka et al, 1988) &
7o} 2= 15°7 Ak2) treadmillo) 4] 130l 5m<
=2 o) 6AZtubet 1585 o) 0 2 AlFg $-5H4)
A A F 7hapel 23 Z42 9 AR S T ARG
£ AF(HE, 1994) 9 L 2] &t

£ A7 A 24F £xelE Aelr gl 24
Frol setm A o] F713 AL TAFY 27171 T4
Hez M4 9k GrahamE(1989)-2 A eha] 24
T4 FAHR AF T F3AA HEu| BTl Type
I fibers} Y= e Ael F44Foz A2AAS

< 2adtged R s Pt F4e Fr14d
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HF = 2] 7} 7tApe| 2] Type I fiberefl w]ai Type Il
fiberofl vi & <8-S F¢ o} 7 B(Hauschka et al,
1988) 9} & A7) P A ReyE g2y 5
o] At ifro] o8l HstE spAie| ) ZA 29
Type I, [ fiberd] Atd AL AAEF o 7 518217
\’45" A#E S8 FLAx 5SS Aoz 44

og4 Typel, I 259 Typel fiber= E& Type
I fibero| stdd & sl 224 ¢ AFstx Q)
=y

2 QA74%, kel ¥aaesel 1EH Re
#E e 717 50| S22 2] SDHE Aol W5He
zeatal wokort sixm) 2o} A4S REA A TE
A 37125t £ 5410) SDHE4 o) 4L Al go] 2

2 SDH#EA o] Z Al vlgo] 74 A2 et

oleld Ae sy et dedsd 35 F
714 2.2 H3kA 7 W% B2 o) SDHBA & B5A 3
Al vla) A4 ol o 7}7HA| ¥ 5H4) A oH(Graham et
al, 1989) & A oot 235l x 1 gt

Hearn#} Wainio(1956) 7} 19 302 +3 A2 % &
A4 SDHEAZ7HE 22T 4 Az ol2d Az
£ &5 ATFel A3A Ry gz Y st Qo
A5(1992) ¢ AL X A AR H & £
T o SDHZA o] A2 T3 2o)7} figiete 232 &
ATl vlotste zal® Aoz A9stn e ol
g AYdTe) E0E Bz EAT AdE 54
o] 24 BgkEel 71l Aoz B4 glor) SDHE
Ao WEE 7HA L) AsA e £85I 323 A
olob & Aoz Y7y},

olefd ARt 2 v A2 Fate 1
Al &5l SDHEA A slx& 33 T3] o
ok Yz}

e g

F714 ¢l AFA A7} Lobe] L fof 23 43 A d
Shzvll ZE e IS Fn olelg Fejo] FEH Al
7 - ToT el o8 T (recruit) 5 x] georjetn 71
AP SRelx 2AY 4FE Frte Grahams
(1989), 215(1994) 9] dFAA}E L 7 x9 5ol
FRAAZ £ +E5wEo A& s 24 Fol
FEE ASF Yt Sl S AN At A%
(1994) & AFellA F5A 71215 14 33, 138 %
A7 168202 dte] 55 $314%] A7 Type I
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S5 H5e] S5 E TG AL A
73518 58 1587 A7) o g 7]l 2o, 13] &
3/‘1 e A v 2L A e 358 £ A

QA7 £ TFFE o Ausl = Type I 2
vroﬂ BRSPS TS ool Fois
F5AN7N St FERE g2t $5¢ e
22 HaAA okl L/ Type 1 259 A3,
AN FA, TLAF YA &3, Type ], 1 fiber el
v g=dd, SDHEA S S7H424 4 legfee
7Hg stoll Ay Al 3hed b g3 2L A S At

Ffroll 213 FA stz Type 12
54l i. =3 TYDC [&%<l 7txpu] 2o A
AT #A, SLAR A B Type [, 1
ek A o] FolshA TastHt
2. A 45 g ez JEgs g2 ¥
& sl Aol AFFA A AFotAn 2
Agy AdZ FAE FHAA FasFez 3
271
3 AR iF gdd e B3 B0 ¥
T B33kt o] AFFH T A FrtAe] T
ZH4F A FHE FosA TR
JAEFTo 2 3| 8452 2yt
4, Scte|RGF e A o gens gL ¥
T8 pakale ol £ 23 Aixe]E Y Typel,
II fibere} ¥ »)&ol W& 2a)3hx) ¥kt
5. Slcte| /-5 Aoz dens g7t ¥
FE 238l Aol AFZH I AF/ A2
Type 1, 0 fibere st A g Frg 00 A2
BAArEo2 HBAZAS
6. slicte| R fF Aoz B s gLz ¥+
% 38l Aol AFEH 23 A F A2
SDHEA} ol | 3tE el stA) okt
olge AE Bz $5AN/NFTA VEA2R
GeE geslzke $58 ¥ ?5}‘61-—— ol -\4%7}21-“1
& TE ASSA T A A2 A, UL F
WA gk Typel, 1 fiberd) Bt d& F714 7&-’?—
A= Aoz Ata =gk

NE8E NG

AgAA T FEAGE FATHF] WAL S
U ol2ig THHL AAY P32 AESF 9ot



At Z9 %] LAl A 8ol 88hE A 7to] Ao{A]
o HYF 715H 5ol Aolst e n A A
¥ 524353 o] A=t

A 52 FA =277k 3% (self —care activi-
ties)& FAAFIEAH] 25 F37 dolzte B
AN HAADHA zefEE A2 HFe] Y& FE
o FEoz AZE £ 3l Y ol Pz AL
obd BAANEA 5L AL FASS et n
A} 7}Hgkct,

2 drAstE Fa FEAseledd Typell 259
AZo] A W25, g7 52
5 Ucted S AaeA o g A F A #A
NA HE g+ EH ozt

ol21 g FEAEAAE ZH 2 5lo] BF o] A A
gzt A e Ao 58, B/t AEHo
AA A steslo] AT HEE A7 =Rl R
JAAY A7t g shetn Pz=ch

a2 a1 g

o

2 7 oll(1991a). ¥-8°] A& A= 2 At Yo7t
Aol FAl wlA 43, 388A], 21(3) :
281 —29%4.

2 2ol (1991b). )8k =lel] glo] Abx| o] g X5 FA,
A % 29 wWiste A7 AT, I FEFA,
5(1) : 23-34,

2|gof, A, 134(1992). A TH Fho| $FF

23 2 gsksddl vl 4%, Hiaza g

3%, 10(2) : 151—162.

3 edoll, shAabd, w34(1994). F1H ol Bz o] &
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g8 Adaz =olata]=], 12(1) : 182—19%.
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— Abstract —

Effect of intermittent low —intensity,
short duration exercise on Type 1
muscle of suspended rats

Choe, Myoung Ae* - Ji, Jae Keun™
Kim, Eun Hee**™*

The purpose of this study was to determine the ef-
fect of intermittent low—intensity, short duration
exercise during hindlimb suspension on the mass,
relative weight, myofibrillar protein content,
cross—sectional area of Type I and Type I fibers
and SDH activity in Type II (plantaris) muscle.

To examine the effectiveness of intermittent
low—intensity, short duration exercise on mass,

* College of Nursing, Seoul National University
* Dept. of Pathology, College of Medicine, Seoul National
University
** Korea Sport Science Institute

myofibrillar protein content and fiber size, the
hindlimbs of adult female Wistar rats were sus-
pended(HS) and half of these rats walked on a
treadmill for 45 min/day(9 min every 2h) at
5m /min and a 15°grade(HS —EX).

Plantaris wet weight was 19.67% significantly
smaller (p<0.005) and relative plantaris weight was
6.25% smaller compared with those of control rats
following seven days of hindlimb suspension.
Plantaris wet weight and relative plantaris weight
increased by 27.66%, 12.22% each through intermit-
tent exercise during hindlimb suspension(p<0.005,
p<0.05), moreover, plantaris wet weight and rela-
tive plantaris weight of the HS—EX rats were simi-
lar to those of control rats. Soleus wet weight and
relative soleus weight decreased significantly by
31% and 22.0% in the HS rats(p<0.05). Soleus wet
weight and relative soleus weight increased by 10.
41%, 25.64% respectively through intermittent ex-
ercise during hindlimb suspension, furthermore,
soleus wet weight and relative weight of the
HS ~EX rats were closer to those of control rats.

Myofibrillar protein content of plantaris and
soleus decreased significantly by 51.49%, 59.65%
each, following seven days of hindlimb suspension
(p<0.005). Myofibrillar protein content of plantaris
and soleus increased by 51.79%, 75.47% each with
significance through intermittent exercise during
hindlimb suspension(p<0.005). Myofibrillar protein
content of plantaris and soleus in HS —EX rats was
smaller than that of control rats,

No change was observed in fiber type percentage
following 1 week of hindlimb suspension or exercise
during hindlimb suspension.

The type I fiber cross—sectional area of both
soleus and plantaris muscle was 18.72% and 41.07%
lower in the HS than that of the controls(p<0.05,
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p<0.001), that of both muscles was 6.60%2 and 29.
3:.% greater in the HS—EX than that of the HS
rets.

HS plus intermittent low—intensity short dur-
ation exercise resulted in Type I fiber cross—sec-
tional area closer to the controls.

Type [ fiber cross—sectional area of both
plantaris and soleus muscle was 22.45% and 22.58%
sinaller in the HS than in the controls, that of both
mruschles in the HS ~EX was 14.10%, 5.78% greater
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than HS,

Intermittent exercise during hindlimb suspension
resulted in Type I, [ fiber cross—sectional area
closer to the control value,

There was no change in SDH activity following
1week of hindlimb suspension or exercise during
hindlimb suspensfon in the plantaris muscle.

The results suggest that intermittent low inten-
sity short duration exercise can ameliorate Type I
muscular atrophy induced by hindlimb suspension.



