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Table 2. Pre and post weight of 4—week sedentary
(4S), 5—week sedentary(5S ), 4 —week seden-
tary plus 1—week hindlimb suspended(4SH),
4—week exercise(4E), 4—week exercise plus
1—week hindlimb suspended(4EH) rats.

Prewt(g) Postwt(g) %Change
4S (N=6) 21325+ 7.03 242.15% 7.01  13.59
55 (N=6) 214.00+16.44 246.92+17.06 15.46
4SH(N=6) 204.50+14.71 212.65+36.30 3.77
4E (N=5) 197.08+13.08* 237.16+11.15 20.58
4EH (N=6)  190.08+13.18" 223.12+13.18 14.82

Values are means+S.D. N : Number of animals
Prewt : Body weight at the start of experiment

Postwt : Body weight before dissection

* Significantly different from 4S(P<0.05)

* Significantly different between 58 and 4EH (P<0.05)
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Table 3. Absolute wet weight of soleus, plantaris and
gastrocnemius muscle in 4 - week sedentary
(4S), 5—week sedentary(5S), 4 —week seden -
tary plus 1—week hindlimb suspended(4SH),
4—week exercise(4E), 4—week exercise plus
1—week hindlimb suspended(4EH) rats.

Soleus(mg)  Plantaris(mg) Gastrocnemius(mg)
48 (N=6) 120.00+1151 40.33£17.97  1257.17+ 86.21
S (N=6) 125.33+1219  258.17+30.00 1287.00+ 98.11
4SH (N=6)  89.88+20.10" 191.83£30.93*  912.00+ 132,57
4E (N=5) 128.60+8.93 2231011751 1188.80+145.52
4EH(N=6) Y6.40+14.10* 207, 60£22.41*  1071.80+63.14**
Values are means+S.D, N : Number of animals
* Significantly different from control value (P<(0.05)
* Significantly different from control value(P<0.01)
***Significantly different from control value (P <0,005)
* Significantly different between 4SH and 4EH(P<(.05)
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Table 4. Relative weight of soleus, plantaris and gastro-
cnemius muscle in 4— week sedentary(4S),
S—week sedentary(5S), 4—week sedentary
plus T—week hindiimb suspended(4SH),
4—week exercise(4E), 4—week exercise plus
1—week hindlimb suspended(4EH) rats.

Soleus(mg)  Plantaris (mg) Gastrocnemius{mg)
48 (N=6) 0.50+0.04 0.99£0.06 519+0.23
55 (N=6) 0.51+0.02 L04£0.07  521+015
4SH(N=6) 0.42+0.05* 0.00+0,04 4.31.£0,18"™
4E  (N=5) 0,54+0.04 0.94+0.05 5.01+0.51
4EH (N=6) 0.43+0.06™ 0.93£0.07 481019+
Values are means+S.D. N - Number of animals
* Significantly different from control value(P< 0.05)
* Significantly different from control value(P<(,01)
= Significantly different from control value(P <0,005)
* Significantly different between 4SH and 4EH (P<0.005)
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Table 5. Myofibriliar protein content of soleus, plantaris
and gastrocnemius muscle in 4 —week seden -
tary(4S), 5—week sedentary(5S), 4-—week
sedentary plus 1—week hindlimb suspended
(4SH), 4—week exercise(4E), 4—week exer-
cise plus 1—week hindlimb suspended(4EH)

rats.
Soleus(mg)  Plantaris(mg)  Gaslrocnemius (mg)
45 (N=6) 21877£23.00 219.87+11.51  338.64+33.13
55 (N=6) 219813369 200.78+23.88  306.47+34.65
4SH (N=6) 226.53128.5¢  175.18+36.19 325.16153.92

4E (N=5) 325.72+34.74°€€ 195,52 +11.46° 415,19+ 42 64°¢
4EH (N=6) 317.30445.5¢"" 255.01£21.55""* 355.41+52.30
Values are means+S.D. N : Number of animals

*  Significantly different from control value (5S) (P<(,05)

¢ Significantly different from control value (4S) (P< 0.05)

“ Significantly different from control value (4S)(P< 0.01)

“# Significantly different from control value( 4S)(P<0.005)

* Significantly different between 4SH and 4EH (P<0.01)

** Significantly different between 4SH and 4EH(P<0.005)
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Table 6. Fiber type distribution and cross —sectional area of soleus
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e o ugz%oﬂ v &) 27,
Z(p=0 0374) 43
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(S) and plantaris(P) muscle in 4— week sed-

week hindlimb suspended(4SH), 4 —week exercise(4E), 4—week
week hindlimb suspended(4EH) rats.

4S 4E 4EH 4SH
Fiber type S P S P S P S P
1 81.22 22.93 76.75 7.46 75.96 14.76 77.27 11.25
I 18.67 77.07 23.38 92.54 23.84 85.26 22.73 88.75
Fiber Cross — Sectional
Area{ )
1 2577.67 1293.00 2807,25 1030.00 1367.40 910.00 1322.67 768,40
+323.84 +285.88 +827.72 +117.99 +180.15%%  +133.04ex +£389.01%  £59,52%
1711.50 1709.83 1911.75 1749.20 1108.00 1375.00 1263.67 1241.17
I +226.82 +420.14 +344.72 +432.97 169.94%* 233 50tem 4 g1 19m +279.85*

Value are means +S.D

* Significantly different from contro] value(p<(0.05)

** Significantly different from contro] value(p<(.01)

+ Significantly different between 4SH and 4EH (p<0,05)
® Significantly different between 4SH and 4EH (p<0.01)
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B o oA AFe] WEE 4F g 2Fe] 13.59%, 5
Z gizFol 15.46%, 45 AAEEF 13 Sk 3f
Fo| 3.77%, 4F FET0) 20.58%, 4F 55 15 3
che] Bf-Fol 14.82% Foskgich. ol ehzto] sicte] £
Fol ti2Fol vlsl A AFY Friv) vlnjP
Hohe] $F-To] 5Tl vl FAZ A F 7
4% Bolx| ¢sgkeh ol: &5-& AAAI A AFF}
7} u) o) 8kl ot Jaspers and Tischler (1984), Musac-
chia 5(1980) 9] Azhel Ao 2=z gich B Agol
A 5T AFFA el & AL Tl vle A
A A Fo] gk 5ol ofa) F8-2 Fgo] FTrhd
Aoz AzbE v

4F AAREE 13 e i ol 7ixie] 24
B 5 % 28.29%, L‘H el FA e 17.65% %

o

¥

4a
74 3= BF A 8 ]«lﬁﬂ 7hApm] 22 4
£ Musacchia %(1981, 1983), Kasper %-(1982a),
Templeton 5-(1984), #(1991), 2 %-(1992, 1994) ]
B3, EHF Agke] ZAdlgchE Musacchia ¥
(1981), =l 5-(1992, 1994) ¢} B.x9} sivke] 255 4
™ 7}zlel 2 A4 7F 4ba 3 oh = Hauschka 5-(1988),
Herbert 5(1988), #(1991), # 5(1992), *&ﬂ%éd%

FAZY e st Geb 2 5(1992, 1994) 9] B9} ol A
Sk glek

B AFANE 7YY FEA R SR Y A FHE
ol HFo] U= Ug& A3 A T3t F
2 92 Type I fiber(slow twitch fibers) 7} #| &35}
Eotol wlA F(recruit) ¥ vl 451l o] wBlo] o}
F w73k 2134 @%3A 9l (tonic activity pattern) &

A= 2 (Appell, 1986 ; Henneman et al., 1964 :
Morey—Holton and ronski, 1981) o] & 282 A&
8 o] sty ol o8l Fof shA ¥l x| o] A
TA o] A A A4 Y-S A A Sl

Scte] fell ol gt ZEA el o shxle] AFH
=50 Aefol Ashd AL w3 A sle} gl B
e £xrt ZrlElo] zelE® oz (Apell, 1986 ;
Henneman et al., 1965 ; Morey —Holton and Wron
ski, 1981 ; Goldspink, 1977) A4=42 4 <o} Booth
(1977) ¢k Szoor 5-(1977) o] 59} 4] go] ol A

ol

HEts sl A A7 AlLE

T EnFoug FLELA
7

[s]
4 bl gl §aE A4(valid index) B R

IS
acchla et al 1983) &5 4ol ‘?‘i'
W3ty EFA<9 RNAgH
(Watson et al., 1984 ; Tucker et al., 1981) e
A= 4 9},

2 AgAN 7d7ke] FEA R AT YA
clul 2] gheko] 7b4d 7 dkolgl o] 23 3 v
L E st e ol F5 A5k At A4
Fol| A ZhAbe]Zol A3 A el AE A4l
3 9ich B5Aste YA A el FolE A
2 michy] B4l AAFA o B st F54 slow
myosin content ¢} slow twitch properties &} A4S §-
ulstod (Fell et al., 1985 : Fitts et al., 1986 : Tem-
pleton et al,, 1984) A Z= 2.
expressiong o] Al s} =(Tsika et al., 1987) Aoz A=

3+e] 7 o &= slow myosin 9

#e] z7]7} 2o}
Lg ]\/}—-r-o}- 7holl W8 Type I %o
HZ9] Type I £55H9 & #]ul 3}

YA} ot B 2 25

_1!—)1

3l o
¢l +=(Henneman et al., 1965) Ao 2 Ay " 4 9}
=i (treadmill) o) 4 35417 7ixbu) o} &
A7} Z7}8 o Goldberg, unpublished observation)
T W] A FalEel ApAbelE o] iz el
vl ek BT AAE dbAes Res Az

o
3] wlz A AIB(a-aminobutyric acid)& Z4d3t=
(Goldberg, 1967) A ol T&FA5 Z7HA17] Aoz A
Zbelw], GEx] 514 clulo}3}l ¥ 2 2 (catabolic hor-
mone)off gl =59 4ol 21 3520l 522
o g B4 4 e 3 2l 273 (Goldberg and Good-
man, 1969) 4585 o] w285 2 skof (Fulks et
F5AE Ed

ZAAZ Aoz A9 4 ),
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— Abstract —
Key concept:Rat, Hindlimb Muscle, Endurance Exercise

Effect of Endurance Exercise Prior to Occurrence
of Muscle Atrophy on the Mass, Myofibrillar
Protein Content and Fiber Crossectional Area
of Atrophied Hindlimb Muscles of Rats

Choe, Myoung Ae*

The purpose of this study was to determine the ef-
fect of endurance training prior to occurrence of
muscle atrophy on the mass, myofibrillar protein
content and fiber crossectiorul area of atrophied
hindlimb muscles of rats.

Adult female Wistar rats were trained prior to oc-
currence of muscle atrophy induced by hindlimb sus-
pension. Training began on the st day for
10min /day at 15m /min on a 0% grade, training ex
ercise increased daily in time and intensity so that
by the 4th week rats were running 60min /day, at
34m /min on a 13.5% grade,

Wet weight and relative weight of soleus, plan-

* College of Nursing, Seoul National University
Seoul, Korea,
Tel : 02~740—8824

taris and gastrocnemius muscle decreased signifi-
cantly after seven days of hindlimb suspension, Wet
weight and relative weight of soleus tended to in-
Crease and that of plantaris and gastrocnemius
tended to decrease in the CXercise group 4s
compared to the control group, Myofibrillar protein
content of soleus and gastrocnemius tended to in-
Crease and that of plantaris tended to decrease in
the endurance trained group as compared to the con-
trol group. Fiber crossectional area of Type I, T
fiber in soleus and plantaris muscle tended to in-
Crease in the exercise group as compared to the con-
trol group.

Wet weight and relative weight of soleus,
plantaris and gastrocnemius decreased significantly,
myofibrillar protein content of soleus, plantaris and
gastrocnemius increased in hindlimb suspended rats
following endurance training as compared to the
control group, There was no change in fiber type
percentage and crossectional area of type I and I
fiber in soleus muscle and that of type I and |
fiber in plantaris muscle decreased in the hindlimb
suspended rats following endurance training as
compared to the control group,

Wet weight and relative weight of soleus and
plantaris tended to increase, that of gastrocnemius
increased significantly, myofibrillar protein content
of soleus and plantaris muscle increased signifi-
cantly and that of gastrocnemius tended to increase
in the hindlimb suspended rats following endurance
training as compared to sedentary rats following en-
durance training, Crossectional area of type I fiber
of soleus muscle tended to increase, that of type [
fiber of plantaris muscle increased significant]y and
that of type II fiber tended to increase in hindlimb
suspended rats following endurance training as
compared to sedentary rats following endurance
training,

The results suggest that endurance training prior
to occurrence of muscle atrophy can attenuate the
decrease of mass, myofibrillar protein content and
fiber crossectiona) area induced by hindlimhb suspen-
sion.

—108—



