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The purpose of this study was to analyze the effects of aerobic exercise and a protein diet on serum
lipid profiles, liver function, and immunoglobulin levels in rats. The subjects, 24 male Sprague-Dawley
rats, were grouped into an exercise with protein diet group (A, n=6), a protein diet group (B, n=6),
an exercise group (C, n=6), and a control group (D, n=6). The exercise with protein group trained for
4 weeks (20-30 min/day, speed at 14~17 m/min) and was given a 40% protein diet for 4 weeks. The
variables of serum lipid profiles, liver function, and immunoglobulin levels were measured in all of
the subjects at the end of the 4 weeks of treadmill exercise. Serum TC and LDL-C levels were sig-
nificantly decreased in the exercise with protein diet group compared to the other groups and serum
HDL-C, GOP, and IgG were significantly higher than in the other groups. However, no significant
differences were found for the IgA and IgM levels. In conclusion, aerobic exercise with a protein diet
was effective in improving serum lipid profiles, liver function, and immunoglobulin.
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Table 1. Physical characteristics of experimental rats

Group N Aged (wk) Body weight (g)
A 6 5 209.83+7.22
B 6 5 217.08+8.44
C 6 5 213.42+7.50
D 6 5 211.17+10.98

A: exercise with protein diet group, B: Protein diet group, C:
exercise group, D: control group
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Table 2. Changes in serum lipids after 4-week treadmill exercise

Groups variable A (n=6) B (n=6) C (n=6) D (n=6) F-value Scheffe
TC (mg/dl) 63.17+15.25 68.67+12.96 80.17+11.99 93.3+11.17 6.409* A<D
TG (mg/dl) 64.33+12.56 98.83+14.74 53.67+17.87 81.00+14.81 10.3437 C<B
HDL-C (mg/dl) 81.33+11.81 66.3311.36 74.16£7.49 62.00+11.40 3.863 A<B,D
LDL-C (mg/dl) 8.003.63 8.00£2.97 16.83£5.42 17.00+4.20 9.224" AB<C,D

7<0.05, " p<0.01, ~ p<0,001
TC: total cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol
A: exercise with protein diet group, B: Protein diet group, C: exercise group, D: control group

Table 3. Changes in liver function after 4-week treadmill exercise

Groups variable A (n=6) B (n=6) C (n=6) D (n=6) F-value Scheffe
GOT (U/]) 73.8342.17 85.17+7.14 73.3346.68 83174857 5.261" A,C<B,D
GPT (U/1) 37.00+2.19 38.83+7.68 33.67+3.98 37.00+4.81 1.082 NS

"p<0.01, NS: no significant

GOT: glutamate-oxaloacetate transaminase

GPT: glutamate-pyruvate transaminase

A: exercise with protein diet group, B: Protein diet group, C: exercise group, D: control group

Table 4. Changes in immunoglobulin after 4-week treadmill exercise

Groups variable A (n=6) B (n=6) C (n=6) D (n=6) F-value Scheffe
IgG (mg/dl) 33.45+3.46 30.44+3.02 30.90+2.94 27.71+1.43 4189 A<D
IgA (mg/dl) 17.88+3.74 20.20+2.10 18.53+2.93 16.28+1.39 2.183 NS
IgM (mg/dl) 15.17+1.04 15.01£1.36 14.28+0.59 14.47+1.29 878 NS

})<0.05, NS: no significant
IgG: immunoglobulin G, IgA: immunoglobulin A, IgM: immunoglobulin M
A: exercise with protein diet group, B: Protein diet group, C: exercise group, D: control group
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