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A Study of Neonatal Muscle Growth — With Special Reference to Post-

natal Muscle Fiber Increase in Neonatally Denervated Mice —

Yasuto Higashi

Morphometric and electron microscopical approaches were employed in an
attempt to achieve a better understanding of neonatal muscle growth and fiber
number increase in normal and neonatally denervated mouse extensor digitorum
longus muscle.

Morphologically, in the neonatally denervated muscle, most muscle fibers
showed no increase in diameter. Vacuolar degeneration and degenerative sub-

stances of pseudomyelin figure were observed in many muscle fibers as time
passed. Some muscle fibers showed hypertrophy.

Morphometrically, an early postnatal numerical muscle fiber increase, which
was observed in the normal muscle, was not found in the neonatally denervated
muscle. It was considered that denervation in the neonatal period inhibited the

postnatal numerical muscle fiber increase and a splitting of cluster units, which
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contained some muscle fibers in the common basement membrane, into individual

fibers.

On electron microscopical fiber type classification, the population of satellite

cell containing units in the neonatally denervated muscle was smaller than that

of control ones. It was considered that the peripheral nerve took part in the
formation of the satellite cells. (Accepted on September 21, 1987) Kawasaki Igakkaishi
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Fig. 2. Light micrographs of the transverse sections of neonatally denervated (a, ¢)

and control (b, d) EDL muscles of day 0 (a, b) and day 20 (e, d). toluidine blue,

(a, b: x80, ¢, d: x100).
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Fig. 1. Electron micrographs (lt.) and schematic drawings (rt.) of each fiber type in the
electron microscopical fiber type classification. a: Individual unit of type 1. b: Satellite
cell containing unit of type 2. ¢: Satellite cytoplasm containing unit of type 3. d: Cluster
unit of type 4 which has some myotubes in the common basement membrane. Keys:
BM-basement membrane, P-primary fiber, SC-satellite cell, Cyt-satellite cytoplasm, SM-
satellite myotube (a: x6,000 b: x6,000 c: x7 000 d: % 6,000).
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Fig. 3. Electron micrograph of day 5 EDL muscle showing the vacuolar degeneration

(x7,200).
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of day 15

EDL muscle showing some atrophic muscl

Fig. 4. Electron micrograph
fibers (x3,600).

Fig. 5. Electron micrograph of day 20 EDL muscle showing many atrophic muscle
fibers. The vacuolar degeneration and degenerated substance of pseudomyelin figure
were found in the hypertrophic muscle fiber ( x3,600).
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tions of 0 to 20-day-old denervated (solid line) and control
(broken line) EDL muscle. A statistically significant differ-
ence was found between day 5 denervated and control
EDL muscle (Paired t-test indicate significant difference at

p <0.01).

Table 1. Electron microscopical fiber type classifica-
fion in the maximal girth section of EDL muscles
of 5-day-old left side denervated DS mice. Bilateral
EDL muscles of the same mouse (A to E) were
analysed as paired sample. The population of each
fiber type in the denervated and control EDL
muscles was indicated by percentage. The popula-

tion of

satellite cell containing units was signifi-

cantly different between denervated and control

EDL muscle.
Mouse Denervation
No.
Type A B ‘ c ! D ‘ E
1 88.4 86.0 87.2 85.4 90.7
2 4.3 4.8 4.0 5.1 41—
3 4.9 7.5 8.1 8.5 5.0
4 2.4 1.7 0.7 1.0 0.2
Mouse Control
No.
Type A B C D E
1 82.8 78.7 73.2 76.8 74.1
2 9.8 11.8 12.7 10.6 12.2—
3 6.8 9.3 13.5 12.3 13.5
4 0.7 0.2 0.6 0.2 0.2

* Paired t-test indicate significant difference at

p<0.01.
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