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Intracellular Movement of Trace Elements in The Course of Disused Atrophy
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The movement of trace elements in the soleus-a typical red muscle atrophied by immobilization were
investigated in designated intervals. Male Wistar rats (14 weeks old) whose one ankle joints were im-
mobilized in the extended position were sacrificed after 4, 8 and 12 days. Fe, Zn, Mn and Cu concentra-
tions were measured. The rate of atrophy increased rapidly until 8th day and slowly after that. In whole
muscle Fe concentration kept increasing, and Zn and Mn increased temporarily. Their subcellular dis-
tributions also changed; especially Fe level of microsomal fraction kept increasing and reached to
three-fold at 12 days. Increased Fe level, especially that of microsomal fraction, may cause increased ox-
idative stress in atrophied muscle. Electron probe X-ray microanalysis showed increased intracellular Ca
level in atrophy, which may mediate effect of increased oxidative stress on muscle atrophy. Also metal-

lothionein was induced in muscle atrophy.
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Fig. 1. Changes in the rate of atrophy (ordinate) as a function of number of days (abscissa)
after immobilization began. Each point is the mean = SE (n=05).
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Fig. 2. Fe, Zn, Mn, and Cu movements in the atrophied muscle (ordinate) as a function of num-
ber of days (abscissa) after immobilization began. “ 0 day” is control. Each point is the mean *
SE (n=05).a, b, ¢, and d indicate significant difference at p << 0.05 compared to 0, 4, 8, and
12 day respectively.
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Fig. 3. Changes of Fe(3a), Zn(3b), Mn(3c), and Cu(3d) concentrations in subcellular frac-
tions of atrophied muscle (ordinate) as a function of number of days (abscissa) after immobi-
lization began. “ O day” is control. Each point is the mean = SE (n = 5). The abbreviations
used are : Heavy, heavy significant difference at p < 0.05 compared to control.
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Fig. 4. The TBARS levels in subcellular fractions of 12 days’ atrophied and control muscles.
Data are mean = SE (n= 5). The abbreviations used are:Heavy, heavy fraction; Mit.,
mitochondrial fraction; Micro., microsomal fraction; Sup., supernatant fraction. % indicates sig-
nificant difference at p < 0.05 compared to control.
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Fig. 5. The calcium level in sarcomere (A-band) in 8 days’ atrophied and contralateral
(control) muscles. Data are means = SE (n = 5). % indicates significant difference at p <
0.05 compared to control.
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Fig. 6. Time course curve of metallothionein level in atrophied and contralateral muscles.
Abscissa is number of days after immobilization began. Ordinate is metallothionein concentra-
tion. “ 0 day” is control. Each point is the mean = SE (n=5). a, b, ¢, and d indicate signifi-
cant differences at p < 0.05 compared to 0, 4, 8, and 12 day respectively.* indicate significant
difference at p < 0.05 between atrophied and contralateral muscles.
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