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Histochemical study on the changes of skeletal muscle fibers with age

Shigeru KATSUTA, Shin-ya KUNO and Tokuhide DOI

The purpose of this study was to obtain fundamental materials on the changes of human muscle
fibers with age. The subjects were 7 male and 17 femal patients, who were operated on in the hospital
of ‘the University of Tsukuba.. Muscle samples were taken from M. vastus lateralis or M. gluteus
medius with open biopsy technique, and serial sections of the muscle were stained for Myosin ATPase,
DPNH- diaphorase and Amylase PAS, respectively.

The results were summarised as follows ; ‘

1) The atrophy of muscle fibers was highest from 40’s to 50’s in both the FT and ST fibers with age.

2) The decrease in the FT/ST area ratio, which is an index of the preferential atrophy of FT fibers,
was highest from 60’s to 70’s.

3) Both the capillary per fiber ratio (C/F ratio) and the mean number of capillaries in contact with
each fiber (CC) were decreased with age. The CC of the FT and ST fibers showed no preferential
change between each other with age.

From these results, it might be suggested that the atrophy of muscle fibers could be prevented by
the high activity level of muscle in middle age.
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Table 1 Number of subjects and muscle
samples on each age group.

Age Males Females Total V.L. G(1\§I
n

Group (n) (n) (n) (n)

as ! 2 3 3 0
(o ! 3 4 2 2
56 L 7 8 ° 3
6ok 3 s 6 1 5
re ! 2 3 0 3
Total 7 17 24 1 13

V.L.: vastus lateralis
G.M. : gluteus medius
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Table 2 Muscle fiber area of individual subject.

FTarea STarea FT/STarea

sex age muscle %FT (em?) (u?) ratio
Y. In F 19 V.L. 66.5 4128 4137 +1.00
A.Yo M 20 V.L. 57.6 4554 4409 1.03
T.Mu F 22 V.L. 60.2 3360 3722 0.90
O.Ho M 39 G.M. 44.0 5889 4938 1.19
K.Ya F 48 V.L. 55.6 1792 1962 0.91
T. Ka F 49 V.L. 62.1 2952 3228 0.91
T.Ko F 48 G.M. 36.1 2093 2924 0.72
T.Ya F 50 G.M. 37.6 1235 1596 0.77
T.Ko F 50 V.L. 40.7 1894 2486 0.76
E. Ar F 52 V.L. 53.7 2493 2772 0.90
T.Ao F 52 V.L. 62.4 2087 2293 0.91
K. Wa F 54 V.L. 66.2 1845 2038 0.91
S.Na M 55 G.M. 49.3 5044 5154 0.98
T. Sh F 56 V.L. 72.4 2746 - 3035 0.90
A.Ao F 56 G.M. 31.4 1254 1712 0.73
M.Ki M 64 V.L. 44.8 2137 2484 0.86
Y.Ta F 64 G.M. 23.3 2609 2711 0.96
M.Ha F 65 G.M. 41.0 1771 2451 0.72
K.Ao M 67 G.M. 40.6 1874 2425 0.77
A.Ta F 68 G.M. 38.5 957 1341 0.71
S. Ko M 69 G.M. 54.3 2394 3088 0.80
M.Wa F 72 G.M. 25.3 2294 2553 0.90
I. Sh M 73 G.M. 42.6 1643 2484 0.66
S. Mi F 82 G.M. 58.5 953 2244 0.42

V.L.: vastus lateralis
G.M. : gluteus medius
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Cross-section of muscle fiber stained

Fig. 1
for myosin ATPase (preincubation
pH. 10.3). A) This subject was 39 years
old (male) with FT/ST area ratio of 1.
19. B) This subject was 82 years old
(female) with FT/ST area ratio of 0.
42. Bar indicates 100gm. A ; FT fiber
©; ST fiber.
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