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Effect of Soy Protein Isolate on Cytokine Productivity and Abnormal Lipid
Metabolism in Rats with Carrageenan—induced Inflammation

Kazumi YAGASAKI, Masaharu KANEKO and Yutaka MIURA
Department of Applied Biological Science, Tokyo Noko University, Fuchu 183-8509

ABSTRACT

Effect of soy protein isolate (SPI) on tumor necrosis factor-@ (TNF-a) productivity
and abnormal lipid metabolism was studied in rats with carrageenan-induced
inflammation. Two days after carrageenan injection, serum triglyceride (TG) and
albumin concentrations decreased, while liver TG content and TNF-« productivity in
macrophages increased. Feeding previously for 2 weeks a 20% SPI diet, compared
with feeding a 20% casein diet, decreased pouch fluid volume and carrageenan-
induced rises in TNF-e¢ production in macrophages 2 days after carrageenan
injection. The SPI diet remedied carrageenan-induced hypoalbuminemia, but failed
to suppress carrageenan-induced, temporary accumulation of liver TG. These
results suggest a potent anti-inflammatory action of SPI. Soy Protein Research, Japan 4,
65-69, 2001.
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Table 1. Composition of experimental diets

Ingredient (%) 20C 20S
Casein @ 20.00 —

Soy protein isolate © - 20.00
Corn starch © 40.05 40.05
o —Corn starch © 13.20 13.20
Sucrose ¢ 10.00 10.00
Soybean oil ® 7.00 7.00
Cellulose powder # 5.00 5.00
Mineral mixture (AIN-93G)! 3.50 3.50
Vitamin mixture (AIN-93)f 1.00 1.00
Choline bitartrate * 0.25 0.25

2Qriental Yeast Co., Tokyo.

bFuji Oil Co., Osaka.

“Nihon Nosan Kogyo Co., Yokohama.

4 Mitsui Suger Co., Tokyo.

¢Miyazawa Yakuhin Co., Tokyo.

F AIN93 composition, Nihon Nosan Kougyo Co., Yokohama.
#Wako Pure Chemical Industries, Osaka.

L, 0, 1,2 3, 4BXU0BEoMET VT I~
(REDBDOZ—A—), MFEELFIY 7)) K
(TG) BLU#¥z L A5u—) (T-Ch) &%, Bk
7877 =YD TNF-a EAREDEREL ARG L
720 RIZ, FH20%KELAHEE (208) % 14 HiE
B SRy M I X TRERERL, R
WALZE L 72 20C BT v M EIRE LT, RESE 2
HEDIE O TG &8, WIFEAREEE, Bk
o177 =IO TNF-a EARE, MWETILVTIViE
BELEh bR L7,

MiEB & L& B e EE Lz, B
We<w 2177 — ORI E TNF-a FEAIZELER O 120E
- THFvy, TNF-a DEIEE, N4 47 v 1A 9F 71
ELISA % h (7Fa3) 12& 0707, METNVT
IR F v b (FIGAEEE) CllE L7z,

MREEE

$9, HBARTH D 20C #EMS, #5752 010
L BRIEEFBDOHENT A — ¥ DRELE T L7
Table 2 1ZRL7- & 940, REER2 AR T THRER
WATHA, 3 ABLBRIEEICE L. BEKEE
4HE I T AL, MEBLUIFT-Ch L
NI REGEALIZRD S e o 725, T T-Ch i
REER2HBICE=27 % o7 Fig. LIZRT &9
12, RIEOBDOT—F—THLIMETNT I ViBEEE
REFBROBADPOCHBIE T LI LD, FOH%5H
H F TERBMEAERICET Lt 7z (R o OOk 2E45
DHEFEALIZNor-0day HxRT) . BlE~rur 7
—VICBI B REHE (LPS) 44T O TNF-a 4
BElE, BEZILZVLOOH I/ VEARELS B
ALEL®, 2HEICE—27 %Y, 3BHICIHET

Table 2. Changes in growth, food intake, liver weight, pouch fluid volume, serum and liver cholesterol levels

in rats with carrageenan-induced inflammation

Normal Carrageenan
Measurement
0 day 0 day 1 day 2 day 3 day 4day 5 day
Initial body weight (g) 1241458 1240459  1244+48 1243450  124.1%£3.7 124.3£38 124.1+4.8
Final body weight (g) 240.8£3.7 2472488  2376X£56  250.3%£7.0  239.6+£6.8 262.0r6.4 272.3+11.8
Body weight gain (g/day) — — —43+14  —1.8%43 2.70£4.0 18.8+3.9"  30.5+5.3"
Food intake (g/day) — — 18.6%1.8 18.1+1.8 16.2 14 20.2£1.6 20.3+£1.4
Liver weight (g/100 g BW)  4.92+0.13 5.2040.23 5611021 5444+0.21  4.64+£022 4.25+0.11" 4.42+0.17"
Pouch fluid (mL) — — 4641034 4941046  5.00+0.59 6.48+0.58" 4.64+0.48
Serum T-Ch (mmol/L)  2.77+0.28 2481013  2.04x026 2.494+0.21 2.23+0.22 2.37+0.15 2.35+0.30
Liver T-Ch (gmol/g liver) ~ 5.12+0.23 519029  519+0.25 5.794+0.27 5.65+0.15 5.54:0.27  5.50%0.40

Each value represents the mean £ SEM for 5 rats. "Significantly different from the Car-0 day group at P<0.05

by Studen’s /-test.
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Fig. 1. Changes in serum albumin, TNF-¢ production and triglyceride (TG) levels in rats with carrageenan-

* P<0.05 vs. day 0.

Table 3. Effect of a soy protein isolate (S) diet on growth, food intake, organ weights,
pouch fluid volume and serum and liver cholesterol levels

Normal Carrageenan
Measurement 20C 20C 203
Body weight gain (g/3 days) 284 + 0.8 73 +27 9.3+ 3.0
Total food intake (g/3 days) 673 £ 4.5 487 + 2.8 53.7 £ 3.9
Liver weight (g/100 g BW) 498 + 0.10° 541 +0.13 492 £ 0.13"
Kidney weight (g/100 g BW) 0.93 = 0.01" 1.11 = 0.03 1.07 £ 0.04
Spleen weight (g/100 g BW) 0.50 + 0.03 0.53 % 0.02 0.50 + 0.02
Pouch fluid (mL) — 6.83 £ 0.18 5.03 + 047"
Serum T-Ch (mmol/L) 2.18 + 0.13 1.99 + 0.13 2.32 = 0.15
Liver T-Ch (gzmol/g liver) 4.97 + 0.20 6.28 £ 0.14 6.57 £ 0.25

Each value represents the mean = SEM for 6 rats. “Significantly different from the
Car-20C group at P<0.05 by Studen’s {-test.
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Effect of a 20% soy protein isolate diet on serum albumin, TNF-¢ production and TG levels in rats
with carrageenan-induced inflammation.
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