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ABSTRACT

Background: This study was designed to investigate the effect of exercise training on
defense mechanism of chronic degenerative disease, aging, and memory impairments of
senescence-acceletated mouse (SAM)P8 under the hypothesis that “Senile dementia may
be prevented by regular exercises”. Methods: To evaluate the effects of exercise training
on the defense mechanism of aging and memory impairment, SAMP8 were divided into
two groups, the control group and exercise training groups. the exercise training group
were performed with low (V Ozmax 25~33%), middle (V Ozmax 50%) and high (V/
Osmax 66~75%) intensity exercise. All SAMP8 mice were fed expetrimental diet ad
libitum until 4, 8 months, and dead period. Results: Median lifespan in middle exercise
group tesulted in a significantly increased (23.5% and 18.7%, respectively), whereas these
lifespan in high exercise group resulted in an unexpectedly decreased (13.5% and 12.1%,
respectively) compared with control group. Body fat levels in 4 and 8 months of age
were significantly decreased 43% to 51% in middle exetcise group, whereas were
temarkably deceased to 57% in high exercise group compared with control group. It
is believed that extended median and maximum lifespan may be effected by calory
testriction through the exercise training. Acetylcholine (ACh) levels were significantly
increased 6.7% and 8.5% in middle and high exercise groups, and also choline
acetyltransferase (ChAT) activities were significantly increased 10.3% and 11.9% in
middle and high exercise groups. Conclusion: These results suggest that proper and
regular exercises such as middle group (VO.max 50%) may play an effective role in
attenuating an oxygen radicals and may play an important role in improving a learning
and memory impairments of senile dementia. (Immune Network 2005;5(4):252-257)
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Table I. Composition of experimental diets (g/100 g

Component Content (%)
Carbohydrate 55.3
Corn starch 42.0
Protein 13.3
Sucrose 18.0
Casein 18.0
Lipid 18.0
Lard 13.0
Corn oil 5.0
Cellulose 3.0
Vitamin mix (AIN-76) 1.0
Mineral mix (AIN-76) 35
DL-methionine 0.3
Choline chlotide 0.2
Cholesterol 0.5
Sodium cholate 0.2
Energy level (kcal/g) 4.28
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Table II. Effect of exetcise training on median lifespan in
SAMPS8 mice

Median lifespan (days) Changes
Control 454.8+94.8* (15.2 months) 100.0%
Low 486.0£63.6 (16.2 months) 106.9%**
Middle 561.6£68.4° (187 months) 123.5%
High 393.0+101.8°(13.1 months) 86.4%

Median lifespan (days) Changes
Control 566 (18.5 months) 100.0%
Low 594 (19.8 months) 104.9%
Middle 660° (22.0 months) 118.7%
High 489" (16.3 months) 87.9%

*Mean(day) £ SD Wlth 10 mice per group; **Percent of control
values. “P<0.05; *P<0.01 compared with control gtoup.
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Table IIL. Effect of exercise training on total cholesterol levels in serum of SAMP8 mice

Age Exercise training groups
Control
(months) Low Middle High
4 123.85+0.62* 123.4417.86 126.18 £4.90 111.83£6.58"
103.7% 101.9% 90.3%
8 129.78 £11.05 130.52%+9.73 122.92+2.48 115.04 +5.84°
100.6% 94.7% 88.6%

*Mean (mg/dl serum)=SD with 10 mice per group; **Percent of control values. P < 0.05 compared with control group.
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Table IV. Effect of exercise training on HDL-cholesterol levels in serum of SAMP8 mice

Age

Exercise training groups

Control
(months) Low Middle High
4 30.76+1.22 28374122 31.85+0.85 33.8010.48"
92,204 101.9% 109.9%
8 29.50+1.51 30.12+0.80 3534+1.02° 35.14+1.54°
102.1% 120.8% 119.1%

*Mean (mg/dl serum)£SD with 10 mice per group; **Percent of control values. “P<0.05 compatred with control group. P <0.01

compared with control group.

Table V. Effect of exercise training on anetylcholine(ACH) levels in serum of SAMP8 mice

Exercise training groups

Age Control
(months) . .
Low Middle High
4 62.28+6.84* 72.77£5.01 74451+ 4.18 76.12+4.25°
105.0%** 107.5% 109.9%
8 68.311+3.20 66.12+4.59 72.81+6.64 7415+1.81°
96.8% 106.7% 108.5%

*Mean (mg/dl serum)=SD with 10 mice per group; **Percent of control values. *P < 0.05 compated with control group. °P <0.01

compared with control group.
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