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CONTRACTILE PROPERTIES OF SKELETAL MUSCLE
DURING POSTNATAL GROWTH IN MICE : RELATED
TO MORPHOLOGICAL CHANGES.

NORIKATSU KASUGA

Abstract

The variation of lengths, cross-sectional areas, weights, tetanic tensions, and passive
tensions in extensor digitorum longus muscles in mice were investigated during postnatal
growth. The increase of tetanic tension was discussed in relation to morphological changes
of muscle. The muscle lengths were measured at right angle of articulatio genus and
talocruralis (L,). Following results were obtained : 1) The length, cross-sectional area and
weight of muscle increased rapidly up to 7th weeks, and tetanic tension developed
significantly in 2nd to 5th week. 2) The muscle length (ML), muscle cross-sectional
area (MCA) and muscle weight (MW) correlated significantly with the measured tetanic
tension (TT) at L, (the correlation coefficient r=0.852, 0.886 and 0.903 in ML, MCA and
MW respectively). 3) TT/MCA and TT/MW decreased in 7th to 8th week, 4) The
passive tension at 130% L, per MCA showed maximum values in 8th and 9th weeks.
5) Relative muscle endurance were reduced in Znd to 4 th week and reached to steady
level after 4th week. These observations suggest that the functional development of
muscle is late for morphological one and/or rapid morphological increment affects the
contractile properties of muscle.

(J. Physical Fitness Japan 1984, 33 ; 229~234)
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Table 1.
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SHDOBEHATATY v 7w\, 1~
2POEE TH LIS L33 L. i~ oiilik
1%, EDL o37E e < H 2 PkE 7% (EDL 35 £5)
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EAL D OZFMRRLLINT L. BRI OmE
AT, R 0.1msec DI AR L
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300msec Tff - fe. AR DIEROMEIL L,
& 110% Ly &Lt ¥, 130% L, Mooigil-ik
TOME 1T » 1. KIS, Wi 110% L, T
[ 200Hz, Ry 3 sec D& R0 L, #
JBAkE A~ > 300 msec DR JIxt3 5 3sec #
DR DA RE TN, AT OHEL L.
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Tl UG ORE D7, FEEME T
BOWTHEN Ly @b X 5@ L. frhdeis
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Change of body weight, muscle length, muscle cross-sectional area, muscle

weight, tetanic tension at L,, tetanic tension at 110% L, and passive tension at 130%

Ly. (Mean+$S.D.)
Age . |Body weight Musch;,ength crosssf:ctional Muscl; - Tetanic tension PaSSivtznsion
weeks (g) (mm) area (mm?) (mg) L, (g) 110% L, (g) | 130% L, (g)
2 7 8.81+0.54- | 9.86+0.35-| 0.57+0.05- 3.07£0.52~ | 4.91+0.74-| 5434094~ 3.36+0.71-
* A+ sk e Ao ook ok
3 5 | 11.60£2.80-| | 11.66+1.07-'| 0.92-0.22- 518+0.84-|| 9.14+1.87-1| 12.24+3.14-|| 5.424+0.97-
4 5 18.40i1.62—>'|: 12,14+0.70 0.94+0.09- 7.00i0.42-T 11.354+1.61- 14.28-!_-0.91—T 5.66+1.09
5 5 24.20i1.17->}= 12.924-0.48- 1.2910.11—:? 9.90i0.66—:llc 15.95i2.02—:‘; 19.7841.37 8.51+2.27
6 5 26.80i1.72—>i< 13.86i0.31—T 1.34+0.12~ | 10.184-0.50~ | 16.42+1.70 | 21.25+-2.14 9.01+1.33
7 6 31.50i1.80fl* 14.68i0.40=—k'* 1.70i0.24—T 13.48+ 1.452* 17.354-2.66 | 21.61%3.19 | 11.45+2.14
8 6 34.i7i1.60—=*': 15.354+0.94 1.7110.19 13.80+229 | 18.31+2.59 | 23.944+1.55 | 13.61+2.38
9 . 6 | 36.75+227 | 15.1040.57 1.72+0.14 14.1011.84- 20.414+3.08 | 26.41+3.42 | 14.06=1.76
10 6 | 38.00+1.29- | 14.90+0.35 1754016 | 13.90+1.27 | 22.404-4.53 | 29.73+3.56 | 13.494-2.69
11 5 40.501-1.90—T 15.00+0.28- | 1.83+0.25 | 15.02+1.77 | 24.63+4.43 | 29.50:4.66 | 14.58+1.69
12 5 | 42.00+2.19- 16.00-_!-0.30—:Ik 2061015 | 15.62+1.56 | 25.81+2.85 | 30.02+3.88- | 15.62+2.23
13 5 48.60i1.36j 15.90+0.59 2.03+018 | 1586+0.34 | 27.79+1.72 35.00i1.58j 14.494-2.48
* P<0.05, ¥ P<0.01,  F P<0.001
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Fig, 1.  Variation of tetanic tension per muscle
cross-sectional area and per muscle weight

by aging. a, b and c¢ were statistically

significant comparing with 7 th week within
the 95, 99 and 99.9% confidence limits

respectively. d and e were statistically -

significant comparing with 8 th week within
the 95 and 99% confidence limits respecti-
vely.
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Fig, 3.

Variation of rate of tetanic tension when stimulation was administered in 3

seconds by aging. a and b were statistically significant comparing with 2nd and 3rd
weeks respectively within the 95% confidence limit.
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