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The purpose of this study was to investigate the effects of treadmill exercise on Ap-42, cytochrome
¢, SOD-1, 2 and Sirt-3 protein expressions in brain cytosol and mitochondria in mutant (N141I) pre-
senilin-2 transgenic mice with Alzheimer’s disease (AD). The mice were divided into four groups
(Non-Tg-sedentary, n=5; Non-Tg treadmill exercise, n=5; Tg-sedentary, n=5; Tg treadmill exercise,
n=5). To evaluate the neuroprotective effect of treadmill exercise, Non-Tg and Tg mice were subjected
to exercise training on a treadmill for 12 wk, after which their brain cytosol and mitochondria were
evaluated to determine whether any changes in the cognitive performance, Ap-42 protein, cytochrome
¢ protein, anti-oxidant enzymes (SOD-1, SOD-2) and Sirt-3 protein had occurred. The results indicated
that treadmill exercise resulted in amelioration in cognitive deficits of Tg mice. In addition, the ex-
pressions of mitochondrial Ap-42 and cytosolic cytochrome ¢ protein were decreased in the brains of
Tg mice after treadmill exercise, whereas antioxidant enzymes, SOD-1 and SOD-2 were significantly
increased in response to treadmill exercise. Furthermore, treadmill exercise significantly increased the
expression of Sirt-3 protein in Non-Tg and Tg mice. Taken together, these results suggest that tread-
mill exercise is a simple behavioral intervention which can sufficiently improve cognitive performance

and inhibit Ap-induced oxidative stress in AD.
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Table 1. Training program for 12 wk

Duration (wk) Intensity (m/min) Time (min)
Pre 3 10
1~2 3 30
3~4 4 55
5~6 5 60
7~8 10 60
9~12 12 60
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Fig. 1. Water maze tests. Patterns of escape distance, escape velocity, escape latency (A) and swimming pattern (B) cross to the
former platform location in the water maze after 12 wk of treadmill exercise. Tg mice showed a significantly different trends
toward distance, velocity and escape latency upon treadmill exercise. Swimming patterns show a significant difference between
treadmill exercised and sedentary control mice on the crossing of former platform location. Values are expressed mean+SD

of 5 animals/groups.
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Fig. 2. The effect of 12 wk treadmill exercise on Ap42, cytochrome ¢, SOD-1 and SOD-2 proteins in the brain cytosol and mitochondria
of Tg mice. Treadmill-exercised Tg mice show significant reductions in level of AB-42, cytochrome ¢, SOD-1 and SOD-2
proteins. Level of Ap-42, cytochrome ¢, SOD-1 and SOD-2 proteins in the brain cytosol and mitochondria were analyzed
by western blots. *p<0.05, ‘p<0.001 vs. sedentary non-Tg; °p<0.05, p<0.001 vs. treadmill-exercised non-Tg; p<0.05, 'p<0.001
vs. sedentary Tg mice. Values are expressed mean+SD of 5 animals/groups.
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Fig. 3. The effect of 12 wk treadmill exercise on Sirt-3 protein
in the brain mitochondria of Tg mice. Treadmill-exercised
Non-Tg and Tg mice show a significant up-regulation of
Sirt-3 protein. Level of Sirt-3 protein in the brain mitochon-
dria was analyzed by western blots. *p<0.05, %»<0.001 vs.
sedentary non-Tg; *p<0.05, p<0.001 vs. treadmill-exercised
non-Tg; p<0.05, 'p<0.001 vs. sedentary Tg mice. Values
are expressed mean+SD of 5 animals/groups.
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