S
IT.M =2
LT Eey
3 AgFetel F-4lel olutsbeloint LA A
9| 2k E vt P sl elgt Y Fe e S n
F3hs ol 2hTAle] Aol HE RE ARl 9l
sk ol oy, ZxrAool ot FlFo v RE b
2 v zalof ghrhe haAbel Ml de] ol
2 o3 ok, AAehd Fof shaE-2 A AdatA k] A
e A7 w & LHRLe A AAE T
g}, ol2fgl Al BaHel FEZradg Bl o
e ol I EFE R, whek olubs] A 5k 7]
3l 2ol a3t A7kl A 3 I 7I7ko] HeiAch
FAT-E AF2 40%F A EAS(disuse) &
3% 2 gl (inactivity) ol ol < $9 =270 24 & &
g7} Hsbe el W ababd, $EAsL A EHAE A
A o) Aol el K ALEol FojgH TH R
A g 2l dled 1 -2/ E 7Y £4FE(disuse) 22 &
G0 277 AAaz|e e g Foigr) A4dAE
kg "o o) 712 qlA}

s 1994 g 1
* Ageieta Zta et ﬂ—’,‘—

257, Type I &%

OH**
sebe] 2y g o] &sbd Slekeel AlFy-aht gl
Hube) Abgo] Adslne sivtelZe HFE {42
4 ol Aol sielal 2 B GAA FAsichel el 9 Fe]
Surgl g ZAzke) A, AxkdzAel = 3H(Desplan-
ches et al., 1987 ; Musacchia et al., 1980 : Tem-
pleton et al., 1984, 1988 ; Winiarski et al., 1987), &

w grakel 7bx(Steffen and Musacchia, 1984) 2 &7
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A 7= Aeletn & 4 gloh
Flol M 5 A7 gt e e F7) 3 ¢
To 2 W 29l Type 1269 %ol 2ad 4 9
oo A, 1993) & = .?_7]- frodstodon wet Fql

Type %9 954 A
Hog A5 Aol
el g Fal 8

°l£o}€%"4 s

o
=
Fol 9% 2ol vl A& oG gtol
o

2

2

A%»ﬂ011@4ﬂ4x%ﬂ%ﬂ@@ﬂ%ﬂ
% A7 W et dotn e
4% AolA scte] 24 5 77110 e
Fol siche] fol e Ak TH2e AL 2
+ A (A 5, 1994, 1995) = APAFAS ez 4
Fol olal Fold BEATILEAF7]H o2 w4
7

N
iy

O

1€ 2ol Type I 259 4% & AR A5 o
B B g Ado| Foixlglc

2 ATl FE 2YE o] 43 AL UM E &
A 25E BA A 2Y5E Aol Er153E7)
gl et
2.A75H

%, AU EH TR,
Type I, I fibero] 32 ulg % et ol o1& o
§9 ghelmAshed FAe) 3L ha 2ot

L 77 sivtel s 2433 43 2429 A
AAHEHTFA, Type I, T fibers] 2204 4 8
A o] Al ghe] £rhE HAlgn

2. Slee] s % St FrlAe s w@AA g
% El ZAZ5A, Type 1, 1
fibero] B£¥ v ol Akl Aol slcte] g alel v

&<t —zrﬂ oz NFPAIF wet

d A Z5A, Type I, T
fibero] £ 2 vl g 9l 3lxiueido] “H-’ézli 3|85
7hg 2 AR

I. AFCHA 3 by

1.7 oA

AR FEZ ZYA7|7 vimz 2L female Wistar
rats(N=15, #| F=97.54 +7.56g) & AH-&35} < ch.

dz+3 AYdEe 5U% l?_r of F&33xn
circadian rhythm-2 ¢ 88 124 7+
At en AAg(ngdate) ¢t
et

pAs! rl°
m\o
W
£
ol
B
N
N

2. 4E A

AdETEL 7292 d=2, foha) 242, g2

*
Control IL ﬁ|
(N=5)

o . *
Hindlimb Suspension } 1I
(N=5)

o . *
Hindlimb Suspension l {

+Walking
(N=5) 0day 7 days

* : Muscle Dissection
Figure 1. Experimental Design
2T Aete)E FFsiAl de AdHe e g5
Pl Tolw Hobe] L RFL kS 23U ol
I HYTE sictelE $hoke B¢ Foldoz AF
S 3R Folch MF BF AY A4z 2E 7Y
Aol 222 A 3 e}

g Uy

1) Sl=+28] £%-(hindlimb suspension)

Z 5(1992) o] WY A7) W& o] L3l sigtel &
FrARA o] 2y me)2-F-72(tail suspen-
sion device) & 122]2} 9] 1/28 90l c}-&3} 22 u}
Weoz Agslgict nel s vipgr HLF 3 A=
7] (air blower) & =ta]=] 75%; o & &+ & (ethyl alcohol)
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w2t 3 A ZA7]1 % benzoin tincture & BLF-A) 7 cha]
zZ2 7 e}, 9 27 9l 8| ¢ (skin traction tape) 2 g
9L

49 Zo g Ao} maje| RAA L 2ELT)
(stockinette) o 2 Ztstw wialw g A At =
F2A 7] Bl el F kel |5 g A o] 2ejol ok
S A 23 cage HA| A3 34 (swivel
hook) ol <174 4] 7 o,

ol slcelrt gt A5HEE 3 Fol2 1HA
7 slc}hel 7} cagentetol 27 ¢ 2 slod oboial = =}

3
FEA AL S glof 2n2 D o4 A

AL SE e A b
2

S

HZH8F THoll v X g AA4E ksl of Wilef o
s s wse sckeol AFehst gl et
2 x|

o\
o ¢
T

|
Agel Aol zels) e Asteln @
= =4

= . é_\ ho)
At A g Bhe Algoll Qlof AlFRE Ao Axo F
Agel A% 7t Aol fAabsicl ~:«;_'— 49t
scte] BREal 124120 wn 124742 of A &f
Fol o d HE BAste] me|y, v AAH] T 5
B, -3t 2E 7, welo) A2 5o} Qlerhg At
At ol HAE VA S E YEh = T A7
ol A A o) A} 7 vh

Hrelz]l 8 w85t S ak 15° 74 2t2] treadmillell 2] 6
A7k vhe} 1 %of 5smEE 2 15%-F<F A8 AA st
r}(Hauschka et al., 1988 ; Pierotti et al., 1987). o}
e MY Algder A S50 s)gale] e
B Aol o FA7 Ao g Bels s Az
RS kAl 5= Alojelch

234

mhi

A

5]

3)
-

Hirh

5] pentobarbital sodium(50mg /Kg i.
= & k& gk M AL AAE
Ads g rmse*] Ziow] u}zA 3} 74 A 22 g

A Aopg & AAE Ao Yo -rﬂ](wet
weight) & microbalance (Mettler PE160)ofj 4] &=
st A FH2 FAE TS8P AF WF

AT A AN F2 Y

A ol
ri moﬁ

d

Al

2 o 2
off ogx o
o

ofi
ok

4) Myosin— ATPase 2= 3}3}
TG Fa2 Tl 8 AAshedch AdgtaE
2} at 3_71,1 e}t OCT compound-& v}23 o] ¢ o
A 5L 2L T AA L2 —160C A Y

<
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thak7k 3.8 8] A] #2640 A2E

75l isopentane &lof| A F& FEAZ F —-25CH
Cryostatol| 4] W 52 05 24 o} 27459 & 5mmF
Az Aaidlo] Alz 2 8lake #lo} OCT compound &
o] &-8tod moldel| Zvh(embedding) 8t & 10pmS7 2
zre} &efol S| mountst ek Aol A 30—-60% &
Bl m ARAZ F 2RSS L A A
a. preincubation &<}
20mM sodium barbital
36mM CaClz
100ml glass distilled water
b. ATPase incubation medium
20mM sodium barbital
18mM CaClz
0.2205g sodium ATP
c. A3}
(D Al &0l 4] preincubation$-<8& pH 1048 Z#A
&lod o] g-ollof] 152 7} incubation A} o},
@ ATPase medium €88 pH 9.42 £ 3} o]
mediumedl A 37, 3057 incubation 4] A tt.
®1% CaClz o8 o 2 287} 33] vb-&4| 7ot
@ 2% CoClz & 2o 7 187k 23] Wb-5-A1 3l o},
5 FFF243) A gt
® 1% ammonium sulfide[ (NHi)2 Sx &l 4 2
B2 F FFE 2 AR
@ 70%., 95%, 100% ethyl alcohol &<4-& E 4]
7 '3 oh
® permount £4-& JA 5
T A fez golch

rﬂ

5 F o] Hojrmg]

5) Hematoxylin and Eosin %= 3} s}
5 gro kAol oAbzl o] AR F o W5}
_H'_

o slErhe Sea Pl o @ Lol

1_.

R REARE ke 5

@ 1% HCL -$-oiol]l 2—33] thFof &b 273 4
Al 33

@ Ammonia waterol] o] 2= & F3A) 72 4
A5k et

@ Eosin&oll A A 24§ o A 4] g e},

® 70%, 95%, 100% ethyl alcohol &H-& % 314
A "4-A 4 oh



® Xylene § 48 3} zlc}
@ Permount &8¢
F A s drt

6) TAF 9S4 ey A =%

Myosin ATPase& o3Alsl
2% Hol ¢l wolt ZAF
= TARE Type 12 853
erton, 1975).

7+ A9 wh A2 microscopic image analyzer
(Leitz, ASM 68k, Netzlar)-§ o] £3}o 2004 2] w) &
Sholl 4] 243 10070 8] 2459 tracingso 2 2 =
Atk 2 G e E A A v g 74

& 42be) %2 vhebu 9

7) BA A4
712l Mean+S.D. 5 A4bsls z+ 7o) o=
Kruskal — Wallis testell & 71 Z35lv] £F719] 2}o)

+ Mann—Whitney U test& 4l A sle] A Zslgich %
AR F2 A2 p<0.05 5Fol A W shdct,

. 4= Aot

H2F, Sete] B0, 2wl A4 o] A5
3 AR AFe ke & o4 vE ube}
HAZA] A FE t2Fol 90.34+5.692, At
H{-1o] 99.67 +6.85g, .30 92.20t4..96g_°_£ A
Tzkoll Atol7} gl S8R 2 AL HFL Y=y
] 107.32+10.19g, SA=te] ¥-H-F] 106.03+14.62g,
M 3<F0] 104.56+9.21g 2 2 AlE 7 ol zho] 7} gleich

A& 4] 2 4] ] B8 28AA "Ae] | Z o) r,ﬂz:,'-_o_
18.80%, S tha] -3-Fo] 6.38%, HaFo] 13.41%
7vahod et

TABLE 1. PRE AND POST WEIGHT OF CONTROL, 7 — DAY HINDLIMB SUSPENDED(HS) AND 7 — DAY HINDLIMB

SUSPENDED PLUS WALKING(HS —W) RATS

Prewt(g) Postwt(g) post /pre(%)
Control (n=5) 90.34 + 5.69 107.32 £ 10.19 118.80
HS (n=5) 99.67 + 6.85 106.03 £ 14.62 106.38
HS-W (n=5) 92.20 + 4.96 104.56 £ 9.21 113.41

Values are means +SD n : number of animals
Prewt : body weight at the start of experiment
Postwt : body weight after 7 days

2 HCiz) $RE F7Ixel 2o 5
HEHZ 2H|of D)%/ = @&

2

2o Hera

7907ke] sichel qo} Sieke] 2% F7) 50l B 4
of HAT AL Foloh o) EH 2 Aol v] A o
&2 % 20 2 ob5) uho} 2}

N

X o] A2 2 A (wet weight) £ o) &7 o] 96,
60+12.74mg, A vte] 2{70] 69.17+17.03mg , 1.8
01 101.40+9.6lmg 2 & Slc}le] B-8-Fo] o 2ol
v] 8 28.40% 74 3+ Q2 (p=0.0519) 2.3 72 sic}e
Tz ol vl sl 46.60% -2l 5t Al 3 71et A 0w (p=0.
0173) ¥ 3} c 272 2ol 7} ¢lodel ¥ 2, 22) 2.

ANEHZ A= 2T 0] 0.89+0.05, Hohe] =%
0] 0.6520.08, LAl F9] 0,970,072 SAcke] 25

TABLE 2. ABSOLUTE AND RELATIVE PLANTARIS WET
WEIGHT IN CONTROL, 7—DAY HINDLIMB SUS-
PENDED(HS) AND 7—DAY HINDLIMB SUS-
PENDED PLUS WALKING(HS —W) RATS

Plantaris wet  Relative plantaris

wt{mg) wt(mg /g)
Control (n=5) 96.60£12.74 0.8910.05
HS (n=5) 69.17+17.03* 0.65+0.08**
HS-W (n=5) 101.40+9.61" 0.97+0.07"*
HS /Control(%) 71.60 73.03
HS—W /Control(%) 104.97 108.99
HS-W /HS(%) 146.60 149.23

Values are means+SD  n : number of animals

* Significantly different from control value(p<0.5)
** Significantly different from control value{p<0.05)
* Significantly different from HS value (p<0.05)

* Significantly different from HS value (p<0.005)
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mg 120
100 4

80 -

60 4

40 -

20

Control HS HS-W
* Significantly different from control value(P <.05)
+ Significantly different from HS value(P <.05)

Figure 2. Absolute Plantaris Wet Weight in Control,
7—day Hindlimb Suspended(HS) and 7 —day Hind-
limb Suspended plus Walking(HS ~W) Rats

Fol wzTel ulsh 26.97% ®olstAl FHastdi
(p=0.0043) ¥ & 7+& slche] 3Lfol 3l 49.23% &
7}ekgl o m (p=0.0043) ol =73} o] 7} glgle

T

3 SiClE| BRE FIIHel 280] ZX 22| Type T, 1I
fibere| 220 O|X|= A&t
791739} siche] Bge) sicke) {5 Fr1Hel 1
Z 2o Type 1 fiberet Type I fiber] & %o
& e F 30l ookl vheb Aof

TABLE 3. FIBER TYPE DISTRIBUTION OF PLANTARIS
MUSCLE IN CONTROL, 7—DAY HINDLIMB SUS-
PENDED(HS) AND 7—DAY HINDLIMB SUS-
PENDED PLUS WALKING(HS+W) RATS

Fiber type % of fibers
T Il
Control (n=5) 15.27 84.73
HS (n=5) 26.68 73.32
HS-W (n=5) 19.67 80.33

Zx 29 Type I fibere} Type U fibere] 8 2v] &
o] th & ol 4 27+ 15.27%, 84.73% ©| ol 2= Sicte]
BT ol A 26.68%, 73.32% "] QBN A 19
69%, 80,33% 2 Al F7koll AR 3 Lol 2o 7t ¢l

.l

o g7k 5 83 7] A26 A23

5. Sical $RE F7IHel 280| SH e

fibere| & CtH X of O[X|= Ak

Aok 2HF Fr1Hl wdo] AT Type I,
I fibero} 3l ghud = o 4, 1

=)
ﬁ‘

s
o2

o

o
o 4
S

TABLE 4. TYPE 1 AND I FIBER CROSS —SECTIONAL
AREA OF PLANTARIS MUSCLE IN CONTROL,
7—DAY HINDLIMB SUSPENDED(HS) AND
7—DAY HINDLIMB SUSPENDED PLUS WALK-
ING(HS+W) RATS

Fiber cross —sectional area by type, pn?

I Il
Control (n=5) 1530.14£35.13 1786.07+18.59
(195) (1078)
HS (n=5) 879.36+9.92* 1005.85+9.25*"
(722) (1613)
HS~W (n=5) 1150.39+17.96* 1468+13.14**
(373) (1487)
HS /Control(%) 57.49 56.32
HS-W /Control(%)  75.18 82.21
HS-W /HS(%) 130.82 145.97

Values of cross —sectional area are means+SD

n : number of rats

Number of fibers analyzed per group is given in parentheses
* Significantly different from control value (p<<0.0001)
+Significantly different from HS value (p<0.0001)

2 —
AATE 2000 I Control HS Il HS-W

1000

900

Type Il

* Significantly different from control value(P<.0001)
+ Significantly different from HS value (P <.0001)

Figure 3. Mean Fiber Cross-Sectional Area of Type 1
and I Fibers of Plantaris Muscle of Control,
7-day Hindlimb Suspension(HS) and HS plus
Walking(HS —W) Rats
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o}, Type I fibere] slwbmd o] of 2ol 4 1530.14 +
35.13pm?, Slebe] Rf-Foll 4 879.36+9.92ur?, BT
41 1150.39£17.96un’2. HAv}e] L5Fo] ol zTo|
Al3 42.51% F-2) s S (p=0.0000) 23 Fo| 51
ohe] FFoll wlel 30.82% -2l 5HAl w3ke} (p=0.
0000) eHzTol w3 24.8% -F95}A @gheh(p=0.
0000).

Type 1 fibere] sxlwi=e o= :r'\_‘°] 1786.07 +18.

59pm?, Sicha] ®.gTe]| 1005.85+9.26m’, 2P Fo
1468.26 +13.14m? 2. S o} %% o o ZFof &

43.68% f-2l 3l A Wk (p==0.0000) L&) Fo] HAcle]
F-Toll Hl#l 45.97% Fol a8k E2ke vHp=0.0000)
2ol vl 3l 17.79% 2] 5} Al w3kH(p=0.0000).

N.3o

[

HAAARE 73] AFo] HazFo| 18.80%,
Bl {f-ol 6.38%, BaFol 13.41% Z7+shdch.
2ol At nalFollal 79 ot A Fo] 75
T EAL ot 3ol E Siotel & 2g3)
A 72F AFe W A gk ol: FHelx|
(1993}, Haida5(1989), Corley5(1984), Jaspers and
Tischler(1984) o] Z 79} 7 2} X315 3 9) v}, Haidas
(1989) & oleldt # 25 4<% o Hx 0|71} R c}e
Tz AFgadd oA, = St JdAo
2 A9tz gl

797k Siete) L fol 9@ ERA S W A
o ZHTAYS AZHZ A ) dzFe 71.60%,
73.03%2 FHTALL 2840%, AHEHTEAL
26.97% O3 A Baslgleonz 7ate] HERsln
SATY Agztar A 9YeS vebdo

Sche] ol oo kEel THZ o] 9 Fo] x5
Ache B A7 AHE FEAFN2 sl 9 2o
vla] A AE At A2l x 9 Zo] LA}
(Steffen et al., 1990) =~ 3.1 9} A o] Ux35l7 Qon
Aol A 14902k Sk wg 2 22 2o 9 2o g
AYom (2F, 1994) 7979 Sicheles e 2ap2x
ZFot AN AR ETA 7 LAk AT A S, 1994, 1995)
= ZAst L @s 3 9o}

£ A7 A3 o Efol g dFel A
o] Aol fo)5tA At et AFAL wiglo
5 A B}l 4611 4= ol Ao Type 1 282
£ Type I 2%olx o2 o] A s)A] GQle] &

o}
A

O

A2 sk Qe olofzle] sic] gl B Go) o5 BB}
o s} 329 AFok THel Aol AskH AL
WA A stot ehl Bajo] £ 57} FrlElo] xal®) Ao
2 (Apell, 1986 ; Henreman et al., 1965 : Morey
Holton and Wronski, 1981 ; Goldspink, 1977) A= =
% et Booth(1977) 2} Szoor 5-(1977) 2 -89] <1
ulgo] FHoll A Abx| -‘?—55"} Hehxl Fecte 2oy
on2 &9 FA} bl A gheke] § &3 #| 4= (valid
index) gk A% Jeb A L},

o Aclgle} Srkelnfol o8 BEo Bat vl
HAH 2K 44540 BekA G 1}
Adgse Sctel 5589 T84 AAS ?
7pAbu]Zoll A ehel Bale]l ZFrbw ok ghelgha of
(Edler and McComas, 1987) 2} i 3kg e olal 3
Aol slehe] i 393 109 Aol el Zhabm] 24 f-9] ut
7347 (radial growth)e] gk stAl o A=) ¢l oH(Darr
and schultz, 1989) & A4l o] £ Follx FH &4 Ao
2 Az,

Aok S8 slohe ¥Rt 24 A eleru ot
dekaslell o4 Holztm st et(Booth and
Gollnick, 1983) #1773} o] 43 A Z27ts )
Poleorz gicte] e A Fde ogt Aew 2 4
AcH(Haida et al., 1989). -5 8}4] 4 2ke] Al e
Holx 22 o g Zubula o] 44 (Goldspink, 1977)
hf 3hA] o A, whE 4% o] ohul 2.8 (Booth, 1982)
2]3t AHolr}t, Musacchia$(1983)-2 =kl gh4 2 5}
THEe g Adusle] Al Laldx )
FA T wla] s TAZNA FsA 2
(Booth, 1982) #3139t} a—actin mRNA7}
Aol A& 120l Hell Mtz AalzE 7 ool
ou] o #el 4 RNAZFe] 2Un S
Askgeh, 157k2) Sebe] 3ol o8 oi2l 7]
<3, specific mMRNA2| Zh4of glo] 4912
v 239 2 ub-gglch(Steffenet al., 1990).
ARG AF 37 5ol AU o] 2alls]: 4
d, defatd, =25teA o e 2 A o
express1on_4 71A ol vlz]E o gFol] 28 Ao = iy
T4 53 A3}, wE £z o Sl nalad myosin
g strl B aE9lck(Fell et al., 1985 ; Feller et
al,, 1981 ; Fitts et al., 1986 ; Goldspink et al., 1986 :
Howard et al., 1986 ; Jaspers and Tischler, 1984 :
Musacchia et al.,, 1983 ; Reiser et al, 1987 ;
Templeton et al,, 1984 ; Templeton et al., 1984 ;
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‘Thomason et al., 1987). ¢t a] oﬂ ol 8} - z}_g_
3 Q

Ao
0
2

__):l__‘

N

N

rl

2 AdtAz g R fg et Fr1H R 1Y
A A EH TR AAFH T ez 385
aet. ol AT v E Vel 271H W2 A
2o +5& AAse o %‘4\’4—‘%% F ol H35}3ted
ZhAbulE FAlof Abe rhabe]E FA S AR 2 384
71 (2 2=, 1993) 72 =2} ‘*"HOW F7)13 ol w2 3}
c2] $-50% Type 7R &2 A7A 1 A0tE
ErjE wetEel Type [ 842 &8 Type I %=
B e 5o ZARE 3EE £ YIS A4
gt

o|2l 3t AxE 714 A &% (mechanical activity)o]
AT FEAA A fx XH*EOH %582 (Tho-
mason et al., 1987) v}ebH .2 9}

R I S IR —*-14101]/‘1 Type 1, I
flbcrzl ¥tz Aelr) glalc) ojo e 7
Ao ofgl HollA 2147 Sichel#F2 Type I,
I fibere] #Zu]golvx H37} gloivhE Simard5
(1987) o} A1+ 2ot o A8t siche] & B-F8l= Fot
FrIH o2 FEg oot g whebiql A lloﬂﬂ
Type I, 1 fiberel X%

7} ekl wf 3 2bol 7k §
0-‘1 Y’HX:‘LJ’}Q] i ]E— H}\/\;{D}’(,»]S,]—X]Y 1993)\‘% a“’}‘

o}x #-3hskx glet,
bl L fol 2] &2 Type I, Il fibers] =+

v A o) Z+7} 57,49%, 56.32% %21 5k Al A shE ok &
A9 A= ojgl Hell A St ol el 7hAbe] &
o] Type I fiber7} 45%, Type Il fiber7} 38% 7 4.3
ot 2 2 (Simard et al., 1987) 9} 25 7k2] sicha} 2§
2 248 YrbedAo] G015k 425 Qrkt: Haida %
(1989) 2] H a9} A3 %3} Templetons
(1984) 9] A+ Type 1 fibere) A 7de] 50% H4
ol Type I fibere] shud & o] 28% = sl=| ol o 4
ZF7ke] slcke]B-8% hamsterol 4] 7hzle]¢] Type
1 fiber7} 74% = stz gl Type 1 fiber7} 49% A s}
glol e o (Corley et al., 1984), 15719} sloje] g2
7}z e)Z e Type I, I fiberd xk=d= ol 50.45%,
43.39%-F 2 st Azt shodeb (A o=, 1993)& A #heh
= B3

¥ AEA sickel ol oG BEAHL THF
ZelE Aol Yo TAF FuwAol 44D

a7k 388 =] #2667 H2E

=y
sh ~—,—7]/91.2._i 1 3y oh’iéﬂ Type 1 fiber&= &
Type 1 fiberd) sletw A = Z7142 5 -3 A A}s)
I e

2 Age] d7A A Aok e

hEzlo) Wkl Ao Ag AR 2 I EAIF
o} Typel, I fibereo] sltiwm =
ulEl] FoA Aot AAXE ﬂ%*] ?'1 A= Fdet ol
e A s 3 2o
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Key concept : Walking, Type II muscle,
Growing suspended rats

Effect of Periodic Walking on the Type II
Muscle of Growing Suspended Rats

Choe, Myoung Ae*

The purpose of this study was to determine the ef-
fect of periodic walking during hindlimb suspension

* College of Nursing, Seoul National University.

on the mass, relative weight, fiber type distribution
and cross —sectional area of Type I and [I fibers in
the developing Type I plantaris muscle.

To examine the effectiveness of periodic walking
on mass and fiber size, the hindlimbs of young fe-
male Wistar rats were suspended(HS group) and
half of these rats walked on a treadmill for 45
min /day(15 min every 4 hours) at 5 meters /min at
a 15 degree grade (HS — W group)

After seven days of hindlimb suspension, the
plantaris muscle wet weight was 28.40% signifi-
cantly smaller(P<0.005) and relative plantaris
muscle weight was 26.97% smaller compal:ed with
those of control rats(P <0.05). The plantaris muscle
wet weight and the relative plantaris muscle weight
increased by 46.60% and 49.23% respectively with
periodic walking, moreover, the plantaris muscle
wet weight and the relative plantaris muscle weight
of the HS —W rats recovered to the level of the con-
trol rats.

No change was observed in fiber type percentage
of the developing plantaris muscle following one
week of hindlimb suspension or periodic walking
during hindlimb suspension.

Type I and 1l fiber cross—sectional areas of the
developing plantaris muscle were 42.51% and 43.
68% lower in the HS group than in the control
group(p<0.0001), Type I and 1 fiber cross—sec-
tional areas of the developing plantaris were 30.82%
and 45.97% greater in the HS—W group than in the
HS group(p<0.0001), whereas Type I and II fiber
cross—sectional area of HS—W group were less
than those of the control group(P<0.0001)

The results suggest that periodic walking can at-
tcnuate developing plantaris muscle atrophy

induced by hindlimb suspension.
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