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ABSTRACT

The purpose of this study was to determine the effects of soybean protein isolate (SPI) on
cellular immune functions of voluntarily exercised rats. Male Fischer rats, 4 weeks old, were
fed diets composed of 5, 20 and 40% casein or SPI and subjected daily to voluntary exercise on
a wheel mill. At the end of a 7 week-training period, peripheral blood lymphocytes (PBL),
splenocytes and alveolar macrophages (AM) were isolated from exercised and sedentary
control rats. In 5% protein groups the gain of body weight was apparently higher in casein
group than that of SPI group. The difference of body weight gain between casein and SPI
groups decreased with increasing protein levels in diets and was not shown in 40% protein
group at all. In 5% casein group PBL proliferation with Con A was significantly suppressed by
voluntary exercise, but not in 5% SPI group. In addition, rats fed 5% casein diet showed lower
proportions of CD4*CD8~ and CD4-CD8* T cells in PBL, which was restored to the level of rats
fed 20% casein diet by voluntary exercise. In 40% protein groups the proportion of CD4*CD8~
T cells in PBL of both casein and SPI groups was significantly increased by voluntary exercise.
Although phagocytosis of AM increased in all casein groups by voluntary exercise, AM from
SPI groups did show decreased phagocytosis in AM from 5% protein group rather than the
increase of phagocytosis by voluntary exercise. The effects of SPI diets or voluntary exercise
on IL-1 production from AM and NK activity of splenocytes were not shown in this experiment.
In conclusion, the above results suggest that cellular immune functions in rats fed 5% protein
diet are well-maintained in the SPI group compared with that of casein group in case of taking
voluntary exercise. Rep. Soy Protein Res. Com., Jpn. 14, 83-88, 1993.
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Table 1. Compositions of experimental diets

Protein in diet, % 5 20 40
% in diet

Casein or SPI 5 20 40
Sucrose 10 10 10
a-Cornstarch 72 57 37
Cod liver oil 1.6 1.6 1.6
Soybean oil 6.4 6.4 6.4
Mineral mixture 4 4 4
Vitamin mixture 1 1 1
Energy 4.2 kecal/g
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Fig. 1. Food intake of sedentary and exercised rats

fed casein (C) or SPI (S) diet for 7 weeks.
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Fig. 2. Changes of body weight of sedentary (Sed)
and exercised (Ex) rats fed casein (C) or

SPI (S) diet for 7 weeks.
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Fig. 3. Running distance of rats fed casein or SPI
diet.
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AM

X 107% cells/rat
6.30+1.56
7.20+0.57
7.80+0.28
8.30£0.71
7.20+1.13
6.10+£0.99
4.10£0.71°¢
3.10+0.42¢
8.30+0.14
6.10+0.99
5.20+1.13
6.10+£1.27

AM
X 107% cells/100 g BW
5.09%+1.17°
6.12£0.77°
3.02+0.16
3.22%+0.14
3.03%0.03
2.60+0.70
4.59+0.58
3.49%+0.53
3.61+0.11
2.44+0.35
2.24%+0.52
2.58+0.92

PRL
X 1078 cells/mL blood
1.57+0.01°
2.06+0.93
3.10+0.22
1.81+0.63°
2.060.03
1.39+0.59
1.57+0.22
2.42+0.44
2.08+0.13
3.17+0.77
2.45+0.42

Spleen weight and numbers of immune cells
2.78+0.05

Table 2.

Splenocytes
2.13£0.112°
3.63+0.76
3.37£0.20
3.55+0.03
4.09%0.42
1.11+0.26
2.36+1.13%
1.50+0.02
2.63+0.35
1.57+0.26
2.68+0.26°

X 1077 cells/0.1 g spleen
3.58+0.51

Spleen
g/100 g BW
0.29+0.04
0.23%0.02
0.25%+0.02
0.25+0.00
0.26+0.03
0.27+0.02
0.24+0.02
0.24%+0.04
0.23%+0.01
0.25+0.02
0.26+0.03
0.30+0.11

Sed
Ex
Sed
Ex
Sed
Ex
Sed
Ex
Sed
Ex
Sed

Ex
aSignificantly different from sedentary group, p<0.05.

®Significantly different from C20-Sed, p<0.05.
°Significantly different from S20-Sed, p<0.05.

C5
C20
C40
S5
S20
S40
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Fig. 4. Proliferation of peripheral blood Ilym-
phocytes (PBL) with PHA (A) or Con A (B)
in sedentary and exercised rats fed casein or
SPI diet for 7 weeks.
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Fig.5. Proliferation of splenocytes with PHA(A) or

Con A (B) in sedentary and exercised rats
fed casein or SPI diet for 7 weeks.
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Fig. 6. Natural killer cell (NK) activity of spleno-
cytes of sedentary and exercised rats fed
casein or SPI diet for 7 weeks.
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Fig.7. Interleukin-2 (IL-2) production from spleno-

cytes of sedentary and exercised rats fed
casein or SPI diet for 7 weeks.
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Fig.8. Proportion of CD4*CD8~ (A) and CD4-CD8*
(B) T cells and the ratio of CD4*CD8~/CD4~
CD8* T cells (C) in peripheral blood lym-
phocytes (PBL) of sedentary and exercised
rats fed casein or SPI diet for 7 weeks.
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Fig.9. Phagocytosis of °'Cr-opsonized sheep red
blood cells (SRBC) by alveolar macrophages
(AM) of sedentary and exercised rats fed

casein or SPI diet for 7 weeks.
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Fig. 10. Interleukin-1 (IL-1) production from alveo-

lar macrophages (AM) of sedentary and
exercised rats fed casein or SPI diet for 7
weeks.
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