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ABSTRACT

To study how the metabolism of dimethylnitrosamine (DMN) is affected by administra-
tion of ethanol and 2 kinds of low protein diets, 24 rabbits at 18 weeks of age, assigned to four
groups, each with 6 rabbits, were fed for 8 weeks on the following 4 different diets : 7% protein
containing 4.89 casein and water, 7% protein containing 4.8% casein and 7.5% ethanol, 7%
protein containing 4.8% soy protein isolate (SPI) and water, and 7% protein containing 4.8%
SPI and 7.5% ethanol. Microsomal protein contents and cytochrome P-450 contents were
greater in SPI diet groups than in casein diet groups. DMN demethylation activity and DMN
denitrosation activity were greater in SPI diet groups than in casein diet groups. Chronic
ethanol feeding increased DMN denitrosation activity in both low protein diet groups. The
ratio of DMN demethylation activity (carcinogenic action) to DMN denitrosation activity
(detoxication action) was smaller in SPI diet groups than in casein diet groups. The value of
this ratio was decreased by chronic ethanol feeding in both low protein diet groups. Cytotoxic
and carcinogenic actions of DMN might be reduced by 7% SPI diet due to increase of
denitrosation of DMN in liver microsome and chronic 7.5% ethanol feeding alleviates meta-
bolic activation of DMN to carcinogenic compounds. Nutr. Sci. Soy Protein, Jpn. 12, 23-28,
1991.
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Table 1. Composition of experimental diet
Ingredients Casein SPI
Protein level 7% 7%
SPI 0 4.8
Casein 4.8 0
Corn starch 41.6 41.6
Ocenol 2.0 2.0
Alfalfa 10.0 10.0
Corn 15.0 15.0
Avicel 7.5 7.5
Soy bean oil 3.5 3.5
CaCO, 1.5 1.5
Caz;(PO,), 2.0 2.0
NaCl 1.1 1.1
Mix. of vitamins 1.0 1.0
Mix. of minerals 10.0 10.0
Total 100(%) 100(%)

SPI : soy protein isolate
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Table 2. Effects of chronic alcohol feeding with two kinds of low protein diets on body
weight gain
Diet Drink Body weight Body weight Change
before exp. feed after exp. feed in body weight
kg kg kg
D.D.W. 2.88+0.17 2.64+0.17 —(0.24%+0.1D
7% Casein
EtOH 2.93+0.21 2.55+0.19 —(0.38+0.15)
D.W. 2.83+0.14 2.5240.26 —(0.31%£0.19)
7% SPI
EtOH 2.57%£0.13 2.304+0.07 —(0.23£0.13)

SPI : soy protein isolate,
EtOH : ethanol (7.5 %),
(mean+S.E. M. n=6)

D.D. W. . deionized distilled water,
exp. feed ! experimental feeding.

Table 3. Effects of chronic alcohol feeding with two kinds of low protein diets on liver weight and liver

microsomal protein content

Liver weight

Relative

Di . . . ] .
iet Drink after exp. feed liver weight Liver microsomal protein content
g % mg/g liver mg/whole liver
D.D.W. 65.3+ 4.3 2.58+0.13 6.60+1.13 425.6+67.2
7% Casein
EtOH 57.6x 7.2 2.22+0.25 7.16+1.15 383.1+46.6
D.D.W. 72.3+14.5 2.85+0.34 8.06+0.37 578.4+93.0
7% SPI
EtOH 54.7+ 7.8 2.38+0.34 7.71+1.54 414.6+49.0
SPI . soy protein isolate, D.D. W. : deionized distilled water, EtOH : ethanol (7.5 %),
exp. feed. . experimental feeding. (mean=+S. E. M. n=6)
Relative liver weight : liver (g)/body (g) (%)
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Table 4. Effects of chronic alcohol feeding with two kinds of low protein diets on cytochrome P-450,
NADPH-cytochrome P-450 reductase, and cytochrome bs of rabbit liver microsomes

Microsomal cytochrome P-450 7% Casein 7% SPI
linked system D.D.W. EtOH D.D.W. EtOH

Cytochrome P-450 content

nmol/mg Ms protein 0.44+0.06 0.38+0.07 0.88%0.30 0.68+0.12

nmol/whole liver 192.3+39.9 141.5£32.0 511.8+224.5 279.1+24.7
NADPH-P-450 reductase activity

Unit/mg Ms protein 0.10%£0.01 0.07+0.02 0.03+0.01 0.04%0.01

Unit/whole liver 40.7£7.0 25.5£6.8 17.1+9.6 15.3+3.4
Cytochrome bs content

nmol/mg Ms protein 0.64+0.07 0.57+0.12 0.80x0.14 0.78+0.09

nmol/whole liver 285.0+61.4 203.9+41.7 462.5+120.8 321.0431.2

Ms : microsome, SPI : soy protein isolate,
(mean+S.E. M. n=6)

D.D. W. : deionized distilled water,
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EtOH : ethanol.

D.D.W EtOH D.D.W EtOH
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7% Casein 7% SPI

Effects of chronic alcohol feeding with two kinds of low

protein diets on DMN demethylation and denitrosation

activities by rabbit liver microsomes.

DMN : dimethylnitrosamine,
EtOH : ethanol.

tilled water,
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Fig.2. The ratio of DMN demethylation

activity to DMN denitrosation
activity in rabbit liver microsomes.
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