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ABSTRACT

Macroautophagy is a major pathway of autophagy in the cells. It plays roles in breaking
down of proteins or organelles using lysosomal proteases. This study investigated the
effects of chronic exercise training on macroautophagy in skeletal muscles of both adult
and older rats. Adult (18 mo) and old (28 mo) male Fischer 344 rats were assigned to
either a sedentary control or an endurance training group (n =6 per group) . Animals in
the training groups ran on a treadmill for 8 weeks. The training intensity was adjusted to be
identical between the adult and old groups. After completing the training program, the
soleus and plantaris muscles were taken for subsequent analyses of autophagy-related
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proteins. In the plantaris muscle, Beclin 1, microtubule-associated protein light chain 3

(LC3) -I and LC3-II were elevated by aging. Aging lowered Atg7 but exercise training

restored the Atg7 expression in the plantaris muscle. In the soleus muscle, aging increased

only LC3-1. Taken together, the results show that the expression of macroautophagy

protein can be altered by both aging and exercise training. Importantly, the manner of

alteration is not entirely consistent among examined proteins and muscle types.
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1 Body weights and weights of plantaris and soleus muscles in animals

Adult sedentary Adult training  Old sedentary ~ Old training Main effect :

(n=46) (n=6) (n=6) (n=6) Age  Training huteicton
Pre body weight, g 3982 £143 384.8 =84 386.0+94 3803100 n.s n.s. ns.
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Soleus absolute wet weight, mg 1147 £27 1174 £4.1 983+24 1029 =27 P<0.0001 n.s. n.s.
Soleus relative wet weightmgg?  0.284 +0.007 0333 £0.006 0.264 £0.006 0.306 +0.007 P<0.001 P<0.0001 n.s.
Values are means £ S.E.M. * P<0.05, **# P<0.001 vs. adult sedentary. P<0.001 vs. adult training
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1 Western blot analysis of Beclin 1 in plantaris (a) and soleus (b) muscles. AS, AT, OS, and OT respectively signify
adult sedentary, adult training, old sedentary, and old training groups. Values are means = S.E.M.
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2 Western blot analysis of Atg5 in plantaris (a) and soleus (b) muscles. AS, AT, OS, and OT respectively signify adult
sedentary, adult training, old sedentary, and old training groups. Values are means = S.E.M.
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BJ3 Western blot analysis of Atg7 in plantaris (a) and soleus (b) muscles. AS, AT, OS, and OT respectively signify adult
sedentary, adult training, old sedentary, and old training groups. Values are means = S.E.M.* P < 0.05 vs. AT, *** P < (.01 vs. OT.
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4 Western blot analysis of microtubule-associated protein 1 light chain 3 (LC3) -1 in plantaris (a) and soleus (b) muscles.AS,
AT, 08, and OT respectively signify adult sedentary, adult training, old sedentary, and old training groups. Values are means £+ S.E.M.
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5 Western blot analysis of microtubule-associated protein 1 light chain 3 (LC3)-II in plantaris (a) and soleus (b)
muscles. AS, AT, OS, and OT respectively signify adult sedentary, adult training , old sedentary, and old training groups.
Values are means = S.E.M.
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