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Effect of Ethanol-extracted Soy Protein Isolate on Cytokine Productivity
in Macrophages from Hepatoma-bearing and Nephritic Rats
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Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu 183-8509

ABSTRACT

The effect of ethanol-extracted soy protein isolate (SPI-EE) on cytokine productivity in
macrophages was studied using tumor-bearing and nephritic rats. As model cancer cells, a rat
ascites hepatoma cell line of AH109A was employed. The hepatoma cells were transplanted in
the back of rats. Nephritis was induced in rats by injecting nephrotexic serum into tail vein. The
animals were given either a 20% casein diet (20C), 20% soy protein isolate diet (20S), or 20%
SPI-EE diet (20SE) for 14 days (hepatoma-bearing rats) or 10 days (nephritic rats). In the
hepatoma bearing state, productivity of tumor necrosis factor-o (TNF-¢ ) in resident
peritoneal macrophages was found to be significantly lower in 20S-fed rats than in 20C-fed
ones, and tended to be higher in 20SE-fed rats than in 20S-fed ones. Likewise, in the nephritic
state, productivity of TNF-¢ in macrophages tended to be lower in 20S-fed rats than in 20C-
fed ones, and was significantly higher in 20SE-fed rats than in 20S-fed ones. These results
suggest that suppressive effect of SPI on TNF-« productivity in macrophages from both
hepatoma-bearing and nephritic rats is reduced by ethanol extraction and that some factor (s)
suppressing TNF-a productivity must exist in the ethanol extract. Soy Protein Research, Japan
3, 48-53, 2000.
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Table 1. Composition of experimental diets (dry weight basis)

Ingredient (%) 20C 208 20SE
Casein' 20.0 — —
SPP? - 20.0 —
SPI-EE — — 20.0
« -Cornstarch? 51.3 51.3 51.3
Sucrose? 17.0 17.0 170
Corn oil’ 5.0 5.0 5.0
Cellulose powder! 2.0 2.0 2.0
Mineral mixture (AIN-93G-MX)? 35 35 35
Vitamin mixture (AIN-93-VX)? 1.0 1.0 1.0
Choline bitartrate® 0.2 0.2 0.2

! Oriental Yeast Co., Tokyo
2 Fuji Oil Co,, Ltd., Osaka

3 Nihon Nosan Kogyo Co., Yokohama

* Nisshin Sugar Manufacturing Co. Ltd., Tokyo

5 Hayashi Chemical Co., Tokyo

6 Wako Pure Chemical Industries, Osaka
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Fig. 1. Effect of ethanol-treated soy protein isolate on
TNF-o production by peritoneal macrophages
from hepatoma-bearing rats. Each value repre-
sents the mean=SEM of five rats. Values not
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Table 2. Effect of ethanol-treated soy protein isolate
hepatoma weights in hepatoma-bearing rats

sharing a common letter are signficantly different
at P<0.05 by Tukey-Kramer multiple-compari-
sons test.

on food intake, growth, liver and

Diet Initia-l Body v.veight Food Lif/er Hepatoma
body weight gain intake weight weight
g g/14 days 2/100 g body weight
20C 148 £ 2 80.0 =70 228+ 7 418 = 0.14 115 =09
20S 151 £ 2 75.7 £ 65 228 + 12 3.75 £ 0.13 128 = 24
20SE 151 £+ 2 93176 253 £ 8 3.73 £0.10 118 £ 1.1

Each value represents the mean + SEM of five rats.

Table 3. Effect of ethanol-treated soy protein isolate on serum albumin, TBARS and lipid

levels, and liver lipid levels in hepatoma-bearing rats
Diet Serum Serum Serum lipid level
albumin TBARS T-Ch TG PL
g/L umol/L mmol/L

20C 375 £ 0.8 4.85 = 046 3.27 £ 0.15 127 = 0.16 2.05 £ 0.09
20S 370 £ 14 6.96 + 1.40 326 £ 027 1.39 & 0.18 219 £ 019
20SE 392 £08 612=+051 3.11 £ 0.09 139 £ 026 208 =008

Diet Liver lipid level

T-Ch TG PL
pmol/g liver

20C 449 £+ 043 151 £ 27 32307
20S 441 £ 0.28 103 £ 1.2 340 £ 1.0
20SE 4.85 £ 0.17 153 £11 339+ 12

Each value represents the mean = SEM of five rats.
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Table 4. Effect of ethanol-treated soy protein isolate on food intake, growth, liver and

kidney weights in nephritic rats

Diet Initial Body weight Food Liver Kidney
body weight gain intake weight weight
g g/10 days g/100 g body weight
20C 149 + 4 51.7 £ 4.8 170 £ 62 6.04 =018 158 £ 0.06
20S 152 = 4 247 £ 270 143 = 7b 550 £ 0.18  1.46 £ 0.09
20SE 152 £ 3 44,0 £ 5.5 185+ 10a 628 =0.0% 155 £ 0.09

Each value represents the mean £ SEM of five rats. Values not sharing a common letter
are significantly different at P <0.05 by Tukey-Kramer multiple-comparisons test.

Table 5. Effect of ethanol-treated soy protein isolate on serum albumin, urinary protein
excretion, serum and liver lipid levels in nephritic rats

Diet Serum Serum lipid level
albumin T-Ch TG PL
g/L mmol/L
20C 283 £ 122 18019 3.30 + (.78 5.74 = 0.74
20S 240 + 1.9ab 20.0 = 3.2 6.09 + 0.87ab 6.21 = 0.62
20SE 232 + 1.0° 26.7 £ 39 7.37 + 1.12b 7.63 = 0.80
Diet Urinary protein Liver lipid level
excretion (day 3) T-Ch TG PL
mg/day/100 g BW pmol/g liver
20C 418 + 302 499 = 0.36 9.08 £ 0.70 347 +19
20S 296 + 34ab 492 + 0.29 10.68 £+ 1.43 378 =15
20SE 265 + 45b 477 + 0.26 1154 + 1.40 38216

Each value represents the mean = SEM of five rats. Values not sharing a common letter
are significantly different at P <0.05 by Tukey-Kramer multiple-comparisons test.
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Fig. 2. Effect of ethanol-treated soy protein isolate on
TNF-o production by peritoneal macrophages
from nephritic rats. Each value represents the mean
+SEM of five rats. Values not sharing a common
letter are significantly different at P<0.05 by
Tukey-Kramer multiple-comparisons test.
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