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ABSTRACT

Effects of chronic administration of ethanol and soy protein isolate (SPI) on the carcino-
genic index, the ratio of dimethylnitrosamine (DMN) demethylation activity (carcinogenic
metabolism) to DMN denitrosation activity (detoxification metabolism) were studied in the
rabbit. Twenty-four adult male white rabbits were divided into 4 groups of 6 each, the
first group of 21% casein diet with distilled deionized water (DDW) drink, the second
group of 21% casein diet with 7.5% (W/V) ethanol drink, the third group of 21% SPI
diet with DDW drink and the fourth group of 21% SPI diet with 7.5% ethanol drink. All
animals were allowed to feed freely throughout the study for 8 weeks. At 8 weeks of
experimental period, all animals were killed and microsomes were isolated from the liver.
And cytochrome P-450 content, two microsomal P-450 related compositions, i. e, NADPH
P-450 reductase activity, cytochrome by content, protein concentration, DMN demethylation
activity and DMN denitrosation activity of these microsomes were evaluated. These P-450
related compositions were not significantly affected by ethanol in casein diet group but
ethanol increased these compositions by 17.5~37.1% only in SPI diet group. DMN de-
methylation activity (1.91~2.9 nmol HCHO/min/mg Ms protein) was inhibited to 40.6%
by carbon monoxide (CO) and was reduced to 12.3% by deficiency of NADPH, These
results showed that DMN demethylation was mainly catalyzed by P-450. On the contrary,




DMN denitrosation activity (0. 007~0. 016 nmol NO, /min/mg Ms protein) was enhanced to
125~142% by CO and was reduced to about 25% by deficiency of NADPH. Therefore, the
catalytic enzyme on DMN denitrosation did not belong to P-450 and rather might be the

unknown enzyme. The values of carcinogenic index (= DMN demethylation activity : nmol
HCHO/ min/mg Ms protein ~ DMN denitrosation activity : nmol NO,/min/mg Ms protein)
were about 200 in two groups without ethanol administration. Ethanol increased values of
these indices to 151~227% and especially the index value in 219 SPI diet group was in-
duced by about 2309% because of strong reducing effects of 7.5% ethanol and 219§ SPI on
DMN denitrosation activity. Nutr. Sci. Soy Protein, Jpn. 10, 39-44, 1989.
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Table1l. Composition of experimental diet

Ingredients 219% SPI 21% Casein
% %
SPI 21.1 0
Casein 0 21.1
Corn starch 25.3 25.3
Ocenol 2 2
Alfalfa 10 10
Corn 15 15
Avicel 7.5 7.5
Soy bean oil 3.5 3.5
CaCOs3 1.5 1.5
CaHPO, 2 2
NaCl 1.1 1.1
Vitamins mix. 1 1
Minerals mix. 10 10
Total 100 100

SPI : soy protein isolate
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Table 2. Effects of chronic alcohol feeding with two
kinds of dietary proteins on body weight
gain

piec Drnk Bl pfore BWafter - Crapue
kg kg %

21% Casein

Cont 2.32%0.12 3.42%0.16 +49.7x11.9

EtOH 2.52+0.17 3.26+0.12 +31.5%+ 9.3
21% SPI

Cont 2.70%£0.20 3.64%0.27 +19.3% 8.2

EtOH 2.75%£0.09 3.54£0.16 +21.4% 4.1

SPI: soy protein isolate, Cont:control, EtOH ethanol.
(mean+S.E.M.)
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Table 3. Effects of chronic alcohol feeding with two
kinds of dietary proteins on liver weight

g %

21% Casein

Cont 82.2%7.5 2.39%0.11

EtOH 81.6%8.4 2.50x0.22
21% SPI

Cont 109.9£8.9 3.08+0.31

EtOH 94.0%£8.7 2.6510.21
Cont : control, EtOH : ethanol. (mean+S.E.M.)

Table 4. Effects of chronic alcohol feeding with two kinds of dietary proteins on cytochrome
P-450, NADPH-P-450 reductase, cytochrome bsand protein of rabbit liver micro-

somes
Composition of microsomal 21% Casein 21% SPI
P-450 system Control EtOH Control EtOH
Ms protein mg/g liver 8.77%1.57 9.22£1.57 8.20£0. 86 10.0%0. 54
mg/whole liver 724.0+151.6 745.5%133.8 882.4%75.3 924.0%£60.0
P—450 nmol/ mg Ms protein 0.71%0.09 0.70%0.10 0.63+0.07 0.74%+0.09
nmol/ whole lLiver 495.4+86.4 479.2£39.9 572.0£93.7 687.7%104.8
FP, Unit/ mg Ms protein 0.047£0.002 0.039%0.006 0.038%0.007 0.051£0.005
Unit/ whole liver 33.3£6.0 30.3%6.3 33.4%5.4 46.0%4.0
Cyt. bs nmol/ mg Ms protein 0.423%£0.03 0.492%0.055 0.350%£0.12 0.480%0.121
nmol/whole liver 302.8%54.8 352.4%48.6 313.7£106.7 432.8+97.6

Ms : microsome, FP2 . NADPH-cytochrome P-450-reductase, Cyt . cytochrome,

EtOH : ethanol.

(mean+S.E.M.)
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Table 5. Effects of chronic alcohol feeding with two kinds of dietary pro-
teins on DMN demethylation activity by rabbit liver microsomes

Activity of 21% Casein 21% SPI
DMN
demethylation Control EtOH Control EtOH

wmol HCHO/min 5 354018 2.9740.35  1.91%0.17  2.56+0.16
/g Ms protein
nmol HCHO/min 1 6111 05  25.95+3.01 16.38+3.48 25.69-2. 88
/g liver
nmol HCHO/min 15394140 19774110  1744+333 2367268
Jwhole liver

! HCHO/ mi
nmo O/min 11084307 60524221 463.5460.1 680.7-+85.8

/kg body weight

SPI : soy protein isolate, Ms : microsome, DMN : dimethylnitrosamine,

EtOH : ethanol.
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Table 6. Effects of chronic alcohol feeding with two kinds of dietary pro-
teins on DMN demethylation activity by rabbit liver microsomes

Activity of
DMN
demethylation

219 Casein 21% SPI

Control EtOH Control EtOH

nmol NOy/ min
/& Ms protein
nmol NOyf min

0.013%0.004 0.016=0.002 0.010£0.001 0.007=0.001

0.138+0.064 0.156%0.043 0.081+0.012 0.069=+0.008

/g liver

nmol NOy/ min
/whole liver
nmol NOy/ min
/kg body weight

11.52+5. 45

3.33£1.56

12.67+3.33

3.85%£1.03

8.67£0.94 5.93£0. 41

2.37£0.13 1.69+0. 14

SPI : soy protein isolate, Ms : microsome, DMN : dimethylnitrosamine,

EtOH : ethanol.
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