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VARIATION OF MUSCLE LENGTH AND SARCOMERE LENGTH
DURING POSTNATAL GROWTH IN MICE

NORIKATSU KASUGA AND YOSHIKI UMAZUME

Variation of the length of skeletal muscle fibers and sarcomere lengths were
investigated in extensor digitorum longus (EDL) and soleus (SOL) muscles in mice
(ICR) during postnatal growth in the range from 2 to 12 weeks after the birth.
EDL and SOL were fixed in 2.5% gultaraldehyde contained Lock’s solution at right
angle position of articulatio genus and talocruralis. Single muscle fibers were
dissected and lengths of fibers were measured under the dissecting microscope. For
measuring sarcomere lengthes, laser diffraction technique was used. Following results
were obtained ; (1) the length of muscles and muscle fibers increased rapidly up to
8 and 5 weeks in EDL and SOL respectively ; (2) relative muscle and fiber lengths
at 12 weeks against 2 weeks were 1.72 and 1.30 in EDL, 1.60 and 1.32 in SOL; (3)
sarcomere lengths at both ends of the fiber showed no significant change during
growth ; (4) on the other hand, sarcomere lengths at mid point showed maximum
values at 8 and 5 weeks in EDL and SOL respectively. These observations suggest
that the sarcomere are stretched especially at mid point when lengths of muscle
fibers increase rapidly. It would be possible to consider that this changes of the
sarcomere length during postnatal growth affect the contractile properties of muscles.

(J. Physical Fitness Japan 1983, 32 : 134~139)
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Table 1. Body weight, muscle and fiber lengths. (Mean+S.D.)

s | e (o0 SRR o (SOl o [BRL R ) [SOL e

weeks g mm mm mm mm
2 7.8+1.35(5) 8.66+0.49(6) f 7.224+0.30(8) 5.31+0.41(10) 5.58+0.35(14)
3 14.8+0.84(5) 10.76+0.66(8) l 8.93+0.47(6) 5.74+0.56(14) 6.30+0.31(12)
4 20.3+0.45(5) 12.01+£0.33(8) 9.61+0.45(8) 6.35+0.41(13) 6.39+0.39(11)
5 27.1+0.45(5) 13.174£0.22(7) | 10.91+0, 68(7) 6.37+£0.55(14) 7.26+0,21(14)
6 28.7+1.93(5) 13.34+0.38(9) 10.95+0.61(8) 6.58+0.73(17) 7.28%0.43(13)
7 31.5+1.87(5) 13.91%0.49(9) 11.21+£0.28(9) 6.91+0.41(18) 7.4840.35(18)
8 33.2+1.75(5) 14.31£0. 64(10) 11.15+0.25(9) 6.96+0.59(19) 7.40+0.69(12)
9 34.8+0.84(5) 14.53+0. 27(10) 11.28+0.60(8) 7.01+0.58(16) 7.53+0.64(14)
10 38.1+0.55(5) 14.49+0.31(10) 11.4440.33(7) 6.78+0.59(17) 7.61+0. 35(14)
11 38.5+£1.87(5) 14.49+0.49(8) 11.29+0.24(10) 6.77+0.66(12) 7.49+0.49(19)
12 41.6+1.95(5) 14.85%0. 28(10) 11.5040.24(9) 6.92+0. 63(20) 7.37£0.68(17)
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Table 2-A. Sarcomere lengths in gm. (Mean+S.D.)

Age (n) e e . D -
weeks D ® ® @ ® Total
2 (9) 2.44£0.15 2.51+0.16 2.61%0, 14 2.5840. 15 2,52+£0.12 2.53+0.16
3 (10) 2.55+0.10 2.66+0.10 2.69+0.16 2.65+0.16 2.53+0.11 2.62+0.17
4 (1) 2.56+0.13 2.71+£0.13 2.73+0.11 2.71£0. 10 2.57+0.12 2.66+0.14
5 (9) 2.55+0.12 2.66+0.15 2,750, 16 2.67+0.11 2.55+0.09 2.63+£0.15
6 1) 2.52+0. 10 2.66+0.19 2.76+0.12 2.77+£0.13 2.56+0,.13 2.66+0. 16
7 (9) 2.51£0.14 2.69%0. 20 2.76+0.17 2.70+0. 17 2.52+£0.11 2.64+0, 19
8 an 2.50£0.11 2,66+0. 20 2.78+0.20 2.71£0,18 2.52+0.15 2.63+0.20
9 (9) 2.45+0.09 2.58+0.13 2.67+0.10 2.60%0.11 2.48+0.12 2.56+£0.14
10 1 2.47+0. 20 2,63+£0.23 2.68+0.25 2.63+0. 22 2.54+0.19 2.60+0.24
11 (10) 2.53+£0.10 2.67£0.11 2.69+0, 11 2.66+0.13 2.56+0. 15 2.62+0.13
12 (1) 2,48+0. 06 2.60+£0.13 2.63+0.10 2.59+0.11 2.48+0.13 2.54+0.13
SOL
2 an 2.55+0.12 2.63+0.12 2.61%£0.13 2.59+0.13 2.53£0.14 2.58+0.13
3 (8) 2.46+0,12 2.500, 09 2.55+0,05 2.56+0. 05 2.5240, 06 2.52+0, 07
4 (8) 2.48+0.08 2.55+0.10 2.56+0. 07 2.58+0.11 2.43+0.08 2.52+0.10
5 (9) 2.5740. 07 2.62+0.08 2.70£0.12 2.67+0.11 2.46+0. 08 2.60+0.12
6 (12) 2.54%0, 11 2.61+0.10 2.66+0,12 2.65+0.12 2.50+0.10 2.59+0.12
7 10) 2.54+0. 10 2.65+0.09 2.65%0.05 2.59+0.04 2.50+0.06 2.59+0.09
8 (8) 2.53+0.10 2.63+0.10 2.62+0.06 2.58+£0.13 2.50+0.12 2.57+£0.13
9 (9) 2.56+0.09 2.63+0,10 2.66x0. 06 2.6540. 08 2.52=+0.06 2.60+£0.10
10 1o 2.56+0.07 2.6840.06 2.66+0.06 2.61+0.12 2.52+0.10 2.60+0. 10
11 (10) 2.51+0.08 2.61+0.14 2.62+0.08 2.58+0.11 2.54+0.09 2.57+£0.11
12 an 2.58+0.07 2.66x0.07 2.664:0.06 2.62+0.12 2.51+0.03 2.6040.10
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Fig. 1. Relative sarcomere lengths at the mid
point of the fibers. The sarcomere length
at the mid point was normalized by the
mean sarcomere length at the both ends
of the fiber.
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