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ABSTRACT

We investigated the effect of dietary protein on lipopolysaccharide (LPS) +D-
galactosamine (GalN)-induced hepatitis by measuring plasma alanine aminotransferase
and aspartate aminotransferase activities as hepatitis markers in rats. When rats
were fed diets containing 25% casein or an equivalent amount of other proteins
(purified whole egg protein, soy protein isolate (SPI) or wheat gluten) for 10 days and
then injected with LPS+GalN, hepatitis was most suppressed in rats fed an SPI diet.
The hepatitis-suppressive effect of SPI could not solely be ascribed to impurities
included in SPI. When L-Methionine was added to the SPI diet to make it comparable
to that of the casein diet, hepatitis was significantly intensified, suggesting that the
hepatitis-suppressing effect of SPI might be attributable, at least in part, to the low
methionine content of the protein. LPS is thought to induce apoptosis of liver cells
through the action of TNF-«, which is produced by macrophages in response to LPS,
and leading to hepatitis. Thus, we investigated the effects of an SPI diet on plasma
TNF-« concentration and apoptosis of liver cells. The SPI diet did not suppress
LPS+GalN-induced enhancement of plasma TNF-« concentration as compared with
the casein diet, but it significantly suppressed apoptosis of liver cells. On the other
hand, the SPI diet significantly suppressed TNF-«+GalN-induced hepatitis compared
to the casein diet, suggesting that SPI might elicit its protective effect against
LPS+GalN-induced hepatitis by suppressing the action of TNF-«. Our results suggest
that SPI might be effective in preventing certain types of hepatitis that are mediated
by TNF-«. Soy Protein Research, Japan 6, 67-72, 2003.
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Table 1. Composition of experimental diets (Exp. 1)

Ingredient Casein  PEP SPI WG
(2/100 g)
Casein 25 — — —
PEP — 24.5 — —
SPI — - 25 —
WG — - — 27.7
Corn starch 43.25  43.75  43.25  39.55
Sucrose 20 20 20 20
Corn oil 5 5 5 5
Mineral mixture? 3.5 3.5 3.5 3.5
Vitamin mixture? 1 1 1 1
Choline bitartrate  0.25 0.25 0.25 0.25
Cellulose 2 2 2 2
L-Lysine-HCI — - - 0.8
L-Threonine — — — 0.2

2 AIN-76. PEP, purified whole egg protein; SPI, soy protein
isolate; WG, wheat gluten.
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Effects of different types of dietary protein on the

LPS+GalN-induced enhancement of plasma ALT
(A) and AST (B) activities in rats. Values are mean
+ SEM for 5 (normal) and 8-10 (other groups) rats;
values with different letters are significantly
different at P < 0.05 by Duncan's multiple-range
test. Rats of normal group were fed a casein diet
and treated with saline instead of LPS+GalN.
LPS, lipopolysaccharide; GalN, D-galactosamine;
ALT, alanine aminotransferase; AST, aspartate
aminotransferase, PEP, purified whole egg
protein; SPI, soy protein isolate; WG, wheat gluten.
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Effects of dietary supplementation with soy
saponins on the LPS+GalN-induced enhancement
of plasma ALT (A) and AST (B) activities in rats.
Values are mean = SEM for 5 (normal) and 8-10
(other groups) rats; values with different letters
are significantly different at P < 0.05. SS, soy
saponins. See Fig. 1 for other details.
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Fig. 2. Effects of extract from SPI and washed SPI on

Plasma ALT activity (mmol/(min-L))

the LPS+GalN-induced enhancement of plasma
ALT (A) and AST (B) activities in rats. Values
are mean + SEM for 5 (normal) and 10 (other
groups) rats; values with different letters are
significantly different at P<0.05. See Fig. 1 for
other details.
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Fig. 4. Effects of dietary supplementation with certain

5
7z.

amino acids on the LPS+GalN-induced
enhancement of plasma ALT activity in rats fed
casein and SPI diets. Values are mean = SEM
for 5 (normal) and 8-10 (other groups) rats;
values with different letters are significantly
different at P<0.05. See Fig. 1 for other details.
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Effects of casein and SPI diets on the LPS+GalN-induced enhancement of plasma ALT activity (A),
plasma TNF-« concentration (B), DNA ladder pattern (C) and DNA fragmentation (D) of liver cells in
rats. Values are mean = SEM for 8 -10 rats. *P < 0.05 by Student's t-test. See Fig. 1 for other details.
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Fig. 6. Effects of casein and SPI diets on the TNF-«
+GalN-induced enhancement of plasma ALT
activity in rats. Values are mean + SEM for 5
(normal) and 10 (other groups) rats; values with
different letters are significantly different at
P<0.05. See Fig. 1 for other details.
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Fig. 7. Hypothetical scheme for the regulation of death receptor-mediated hepatitis by celular glutathione
concentration (A) and changes in hepatic glutathione concentration after the injection of LPS+GalN in rats
fed casein and SPI diets (B). Values are mean + SEM for 8 -10 rats. *P<0.05.
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