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Effect of Soy Protein Isolate on Cytokine Productivity in Macrophages from Rats
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Faculty of Agriculture, Tokyo Noko University, Tokyo 183-8509

ABSTRACT

The effect of soy protein isolate (SPI) on cytokine productivity in macrophages was studied in
both normal and hepatoma-bearing rats, using casein as the control. When normal rats were
fed a 20% casein diet (20C) or 20% SPI diet (20S) for 14 days, productivity of tumor necrosis
factor-a (TNF-@), interleukin-1 (IL-1) and nitric oxide(NO) in resident peritoneal
macrophages from the 20C-fed rats was similar to that from the 20S-fed ones. In contrast,
productivity of TNF-q, IL-1 and NO was significantly lower in the 20S-fed animals than in the
20C-fed ones when each diet was fed to hepatoma-bearing rats for 14 days. Since cytokine
productivity in macrophages is several times higher in the hepatoma-bearing state than in the
normal state, SPI may be regarded as a depressant of enhanced cytokine production. There
appears to be a marginal possibilty that a difference in arginine/lysine ratio between two protein
sources is involved in the regulation of cytokine productivity. Soy Protein Research, Japan 1,
106-110, 1998.
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Table 1. Composition of experimental diets

Ingredient 20C 20C+1?2g<w/w)208 20S+Lys
Casein 20.0 20.0 - -
Soy protein isolate - - 20.0 20.0
Corn oil 5.0 5.0 50 5.0
Sucrose 17.0 17.0 17.0 17.0
a~Cornstarch 51.3 50.44 51.3 49.58
Vitamin mixture 1.0 1.0 1.0 1.0
Mineral mixture 35 35 35 35
Cellulose powder 2.0 20 2.0 2.0
Choline bitartrate 0.2 0.2 0.2 0.2
L-Arginine - 0.86 — —
L-Lysine - — — 1.72
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Cytokine production
(pg/ug DNA)

Table 2. Effects of types of dietary proteins on food intake, body
weight gain, liver weight and serum lipid levels in normal rats

Measurement 20C 20S

Initial body weight (g) 163.0 £ 2.6 1629 + 3.2
Food intake (g/14 days) 269.7 £ 52 280.2 £ 2.0
Body weight gain (g/14 days) 105.1 = 3.0 956 + 1.3
Liver weight (g/rat) 133402 113+ 01
Serum lipid levels (mmol/L)

TG 11+£01 08 £ 01*

T-Ch 20+01 1.7+02
Each value represents the mean + SEM for 6 rats. *Significantly

different from the 20C group at P< 0.05 by Student’s #-test.

Table 3. Effects of types of dietary proteins on food intake, body
weight gain, liver and hepatoma weights and serum lipid
levels in hepatoma-bearing rats

Measurement 20C 20S

Initial body weight (g) 1433+ 18 1435 + 1.7
Food intake (g/14 days) 2324 £ 117 2082 + 139
Body weight gain (g/14 days) 20.8 + 6.3 54.6 + 7.5%
Tissue weights (g/rat)

Liver 102 £ 0.3 74 + 05*

Hepatoma 134 41 168 + 24
Serum lipid levels (mmol/L)

TG 19+04 1.7+02

T-Ch 3403 38+01
Each value represents the mean + SEM for 6 rats. *Significantly

different from the 20C group at P< 0.05 by Student’s #-test.
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Fig. 1. Effects of types of dietary proteins on TNF, IL-1
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and NO production by resident peritoneal
macrophages from normal rats. Each value and
vertical bar represent the mean + SEM for 6 rats.
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Fig. 2. Effects of types of dietary proteins on TNF, IL-1

and NO production by resident peritoneal
macrophages from hepatoma-bearing rats. Each
value and vertical bar represent the mean = SEM
for 6 rats.

*Significantly different from the 20C group at P<
0.05 by Student’s ¢-test.
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Table 4. Effects of types of dietary proteins and supplementation of amino acids on food intake, body weight
gain, liver and hepatoma weights and serum lipid levels in hepatoma-bearing rats

Measurement 20C 20C+Arg 20S 20S+Lys

Initial body weight (g) 196 + 5 195+3 196 £ 5 1953
Food intake (g/14 days) 291 + 13 202+10 202 + 11 276+6
Body weight gain (g/14 days) 100 + 5° 10445 85 + 6 76+3
Tissue weights (g/rat)

Liver 138 £ 0.7# 13.60.5% 11.2 £ 0.5° 10.5+0.3°

Hepatoma 14 +05 1.3+0.4 48+ 16 39406
Serum lipid levels (mmol/L)

TG 11+012 0.8+0.0° 08+0.1° 0.8+0.1°

T-Ch 24101 23201 26+02 26102

Each value represents the mean + SEM for 6 rats. Values not sharing a common letter are significantly

different at P< 0.05 by Duncan’s multiple-range test.
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Fig. 3. Effects of types of dietary proteins and
supplementation of amino acids on TNF and NO
production by resident peritoneal macrophages
from hepatoma-bearing rats. Each value and
vertical bar represent the mean + SEM for 6 rats.
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