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INJURY OF MOUSE SKELETAL MUSCLE FIBERS FOLLOWING
QUICK STRETCHING DURING TETANIC CONTRACTION.
——CONTRACTILE AND STRUCTURAL CHANGES
DURING POSTNATAL DEVELOPMENT—

Axio ITo and NORIKATSU KASUGA

Abstract

A study was conducted to investigate the influence of a series of quick stretches during
tetanic stimulation of skeletal muscle fibers in growing mice.

Mice were anesthetized with pentobarbital sodium. The distal tendon of the extensor
digitorum longus muscle was attached to a servomotor. The effects on the muscles of a series
of isometric contractions (ISO), a series of quick stretches during contractions (ST), and a
sham operation for 1 h were assessed in terms of changes in tetanic tension, serum creatine
kinase and lactate dehydrogenase activities, and the histological appearance of the muscle.

The data indicated the following ; 1) Serum enzyme activities were not altered in any
of the experiments. 2) ST resulted in a decrease in tetanic tension compared with ISO values
in mice of all ages. The rate of decrease in tetanic tension for 1 h ST was higher in muscles of
young mice than in those of mature mice. 3) Muscle histology demonstrated numerous areas
of localized sarcomere widening immediately after the series of ST.

These observations suggest that muscle stretching during contraction causes greater

injury to developing skeletal muscles.
(Jpn. J. Phys. Fitness Sports Med. 1990, 39 : 324~330)
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Representative recording of muscle length(upper traces)and force(lower traces)

for stretcthing, isometric contractions and no stimulation, Stretching and isometric
contractions, tetanic stimulation at 200 Hz was administered in 350 ms periods, interruped
by 4s rest for 1 hr, For all traces, muscle length were adjusted at resting length. For
stretching contraction, after 100 ms of stimulation was stretched by 10% of muscle length.
To obtain the influence of the treatment, the muscle was immersed in Ringer solution

without stimulation (control),
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Table 3, Serum LDH and CK immediately af-
ter 1 hr of the last stimulation perid.
(Mean+S.D.)
Age Group n LDH CK
(weeks) (Iu/1) (Iu/1)

control 5 75.84+21.71 142.39+31.89
3 isomeric 5 69.39+11.30 154.564-26.77
stretching 5 51.644+2091 145.63+10.53
control 5 12444+41.67 76.874+1592
5 isometric 5 111.424-18.86 109.94+39.32
stretching 5 847242504 7156+13.71
control 5 7423+17.28 82.96+29.37
7 isometric 5 85.19419.10 90.06+43.84
stretching 5 72.08+29.48 76.15+47.42
control 5 106.50+34.30 107.70+30.17
9 isometric 5 116.18+-36.63 124.13+35.31
stretching 5 114.03422.49 125.05+27.31
control 5 12479+ 549 86.81+22.00
12 isometric 5 90.37+38.73 75.45-+16.27
stretching 5 108.65+ 7.61 111.794-28.25

Ak K

Kk

3

Age

Fig. 2.

was immersed in Ringer solution without stimulation.

(weeks)

Changes in tetanic tension after 1 hr of the lasting stimulation. [1; control, muscle
; isometric, muscle was stim-

ulated for 350 ms at 200 Hz with no imposed length change. ; stretching, muscle was
stimulated for 350 ms at 200 Hz and after 100 ms of stimulation, muscle was stretching by

102, of muscle length, Each bar shows mean and SE of 5 muscles,
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Fig. 3.

Longitudinal sections from extensor
digitrum longus muscle immediatly after
experimental protocol for stretching (A, B)
and isometric (C).
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