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Fig. 1 Bar graphs of blood lactate concentration.
Pre: before exercise. Post: after 30 min
exercise. ##p<0.001 compared with pre. **
p<0.001 compared with mild (tow-way
ANOVA followed by Scheffe’s).
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Fig. 2 Control group (aged watched animal without exercise, A, B, C) , mild exercise for 12-week group
(10m/min for 1h, D, E, F) and hard exercise for 12-week group (25m/min for 1h; G, H, I) . HE staining
(A, D, G) , MAP-2 immuno staining (B, E, H) and HSP/C70 immuno sataining (C, F, I) in the CAl area
of mouse hippocampus after 12-week exercise. Scale bar = 50 ¢ m.
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Fig. 3 Electron micrographs in the CAl pyramidal cell of the mouse
hippocampus. High power field of the nucleus (B, D). Control (aged
watched animal without exercise, A and B), and hard 12-week exercise
(25m/min for 1h, C and D). Scale bars = 2um (A) and 500nm (B).
Arrow show imbibition mitochondria.
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The Influence of Severe Long-Term Exercise on
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To determine whether severe long-term exercise affects on the brain, we investigated the mice brain
after 12-week treadmill exercise. The mice (ddN, male, 25-35g in body weight) were divided into severe,
mild, and non-exercise group. Mice in severe groups ran on a treadmill at a speed of 25 m/min for 12 weeks
and mice in mild group ran on a treadmill at a speed of 10 m/min for 12 weeks. The mice were killed by tran-
scardial perfusion with 0.1 M phosphate-buffered saline (PBS) followed by ice-cold 4%paraformaldehyde in
0.1 M PB. The another sets of mice were fixed by 2.5% glutaraldehyde-2% osmium tetroxide for electromicro-
scope (EM) . The brains were serially sectioned in the coronal plane at a thickness of 20-um with a vibratome
and then processed for histology, by means of hematoxylin-eosin (HE) staining and immunohistochemistry.
Fifty % of mice in severe exercise showed hyperchromatic and shrunken nerve cells with nuclear pyknosis
(dark neuron) in the hippocampus, but not in mild exercise and non-exercise groups. The immunoreactivity
of microtuble associated protein-2 (MAP-2) decreased, while the heat-shock protein/cognate 70 (HSP/C 70)
increased in the hippocampus of severe exercise group. Many destroyed mitochondria were observed in dark
neurons by Electron micrograph. These findings suggested that severe long-term exercise might damage hip-

pocampal neurons.

Key words: long-term exercise, hippocampus, MAP-2, mitochondria, mouse.
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