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Effects of Dietary Soy Protein Levels and Amino Acid Supplement on Cytokine

Productivity in Macrophages from Nephritic Rats
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ABSTRACT

The effect of dietary soy protein isolate (SPI) on cytokine productivity in macrophages was
studied using nephritc rats. Nephritis was induced in rats by injecting nephrotoxic serum into
tail vein. The animals showed proteinuria, hypoalbuminemia and hyperlipidemia 3, 7 and 14
days after the injection. Under these conditions, the productivity of tumor necrosis factor-o
(TNF-¢) in resident peritoneal macrophages was found to be higher in nephritc rats than in
normal ones, indicating a stimulation of TNF-¢ productivity in the nephritic state. To examine
the effects of SPI on the stimulated productivity of TNF-«, nephritic rats were fed either a 20%
casein diet (20C), 20% SPI diet (20S), 85% SPI diet (8.5S), or 8.5S supplemented with 0.3%
L-methionine (8.5SM) for 5 or 10 days. The feeding of 20S for 10 days, as compared with that
of 20C, was demonstrated to significantly suppress the stimulation of TNF-o productivity by
73%, suggesting an anti-inflammatory action of SPI in the nephritic state. Soy Protein
Research, Japan 2, 106-111, 1999.
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BoEikk, 20C% 3H (£B1A), 7TH (£51B)
HoH\ViF14H (EBRIC) MARBNESY, REEO
TR BRICEE A 39 LT R L O BR L 72, Bl Table 1. Composition of experimental diets
BERGLRVEFET v M RRICLE L7, ERE, Ingredient (%) 20C 208 855 8.55M

B HIZHEHE Mg % 3RELL T REHE (LPS) LHEERE, Casein 20.0 — -
i%fm ‘:‘J/\//]\(‘JZ‘ é h« ) TNF-a @ (EI‘IE f@f 1929 7(ﬂﬂ H@ ;gf T;%‘ F":J Soy pro‘[ein 1solate — 200 85 5
ML E T 2725447 v A5 THELR. RCA Corn oil 50 50 50 50

FEBEIEB L OMET7T V7 3 VIBE X RS Mineral mixture 35 35 35 35
CCille L7z, AR L R 20 b JEEBITHE Vitamin mixture 1.0 1.0 1.0 1.0
LCHRERESIBMAED 249 2 &0n, MESHIZ Choline bitartrate 0.2 0.2 0.2 0.2
FEFEEoBa L A5a— ) (T-Ch), M) 7))+ F Cellulose powder 20 2.0 2.0 2.0
(TG) BL Y V8% (PL) L) & BE#59 LT a-Corn starch 68.3 68.3 79.8 79.5
e L7, L-Methionine — — — 0.3

Table 2. Food intake, body weight gain, liver and kidney weights and liver lipid contents in normal (Nor) and nephritic (Nep)
rats (Exp. 1)

3 days (Exp. 1A) 7 days (Exp. 1B) 14 days (Exp. 1C)
Measurement
Nor Nep Nor Nep Nor Nep
Food intake (g/3, 7 or 14 days) 658+ 21 462+ 16% 1492+ 34 1189 £69* 2753 + 100 2580 £ 2.0

Body weight gain (g/3, 7 or 14 days) 244 £20 71x23* 550=+21 357 £54*% 107670 909 %48
Liver weight (g/100 g body weight)  5.02 + 0.13 546 = 014 497 £019 596 = 027* 438+ 016 553 £ 0.20*
Kidney weight (g/100 g body weight) 1.02 & 0.03 1.31 £ 0.08* 095+ 003 149 £ 0.05* 088 £ 001 134 £ 011*
Liver lipid (umol/g liver)

Cholesterol 444 + 024 502+ 018 399 £021 431020 38 +012 376+019
Triglyceride 389+ 047 292+ 035 444 +£044 332+=014% 690+ 051 584 £ 045
Phospholipids 348 +14 370X 08 333+11 331+10 333+10 317*+12

Each value represents the mean & SEM for 5 rats. *Significantly different from the corresponding normal groups at P < 0.05
by Student’s ¢-test.
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Fig. 1. Urinary protein excretion (A) and serum albumin level (B) in normal and
nephritic rats. Each value represents the mean = SEM for 5 rats. * Significantly
different from the corresponding normal groups at P < 0.05 by Student’s /-test.
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Fig. 2. Serum lipid levels in nephritic rats.

Day 3

Day 7 Day 14

Each value represents the mean

Day3 Day7 Day14

+ SEM for 5 rats.

**Siginificantly different from the corresponding normal groups at *P < 0.05 and *P < 0.1 by

Student’s ¢-test.
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Fig. 3. TNF-« productivity in macrophages from normal
and nephritic rats. Each value represents the mean
=+ SEM for 5 rats. *Significantly different from the
corresponding normal groups at P <005 by

Student’s ¢-test.
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Table 3. Effects of soy protein diets on food intake, growth, urinary protein excretion, liver and kidney
weights, serum lipid levels and TNF-« productivity in nephritic rats fed the diets for 5 days

(Exp. 2A)
Measurement 20C 208 8.5S 8.55M

Food intake (g/5 days) 772+ 48 704 £ 93 518 =63 792 +65
Body weight gain (g/5 days) 280 + 3.2 144 + 7.2° —134+47° 164 47
Urma(ré'] g‘j;‘;f;}?ozxgcrgzg; i]de?;’iéﬁ) 349 £ 36" 282 + 42 75 £ 23 148 + 27
Liver weight (g/100 g body weight) 562 £ 025  4.96 + 0.23 542 + 051 556 + 0.39
Kidney weight (g/100 g body weight) 1.44 £ 004*  1.19 % 0.05° 1.25 = 0.07®* 1.09 + 0.07°
Serum lipid (mmol/L)

Cholesterol 472 =017 500 £ 0.24* 348 £ 033> 470 = 0.30°

Triglyceride 1.85 + 0.3® 1.60 £ 0.25" 075 + 0.23* 273 £ 0.73"

Phospholipids 400 £ 0.24® 413 + 0.13® 3.03 = 043 461 £ 043°
TNF-« production ( pg/ug DNA) 174 + 47 86 + 20 115 + 38 142 £ 21

Each value represents the mean + SEM for 5 rats. Data were analyzed by a one-way ANOVA. When
F values were significant (P < 0.05), differences among the groups were inspected by the Tukey-
Kramer multiple-comparisons test ; values not sharing a common superscript letter are siginificantly

different.

[able 4. Effect of a 20% soy protein diet on food

intake, growth, urinary protein excretion, liver

and kidney weights, serum lipid levels in nephritic rats fed the diets for 10 days (Exp. 2B)

Measurement 20C 20S
Food intake (g/10 days) 1291 =74 708 £ 1.9*
Body weight gain (g/10 days) 318 £ 55 5.0 & 4.6%
Urinary protein excretion (days 9-10
3(Inflig/day/IOO g body( W«Zight) ) 463 = 25 UL 4

Liver weight (g/100 g body weight) 586 £ 0.23 506 = 0.33
Kidney weight (g/100 g body weight) 1.48 £ 0.07 1.22 £ 0.08*
Serum lipid (mmol/L)

Cholesterol 11.21 = 1.90 848 + 1.72

Triglyceride 1593 * 5.89 10.72 = 4.06

Phospholipids 427 + 1.02 239 + 0.61 -

Each value represents the mean & SEM for 6 rats.
group at P < 0.05 by Student’s #-test.
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Fig. 4. Effect of a 20% soy protein diet on TNF-o
productivity in macrophages from nephritic rats
fed the diet for 10 days (Exp. 2B). Each value and
bar represents the mean and standard error for 6
rats. *Significantly different from the 20% casein
diet group at P < 0.05 by Student’s ¢-test.
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