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Effects of Chronic Alcohol Feeding on the Lipid Contents in the
Rat Liver and the Hepatic Microsomal

2-Acetylaminofiuorene (2-AAF) Hydroxylation in Vitro

Choi, Kum Ja

Dept. of General Surgery, College of Medicine, Ewha Womans University

It is now well established that ethanol excerts different effects on hepatic cellu-
lar metabolism, depending mainly on the duration of its intake. And induction of
quantitative and gqualitative alterations in the cytochrome P-450 of hepatic microso-
mes after chronic ethanol feeding is a well-documented phenomenon.

But the effect of ethanol ingestion on the drug metabolism appear paradoxic and
the ability of chronic ethanol ingestion to potentiate the carcinogenicity of 2-acetyl-
aminofluorene (2-AAF) by microsomal activation is not confirmed yet.

The present study was undertaken to demonstrate the effects of 159%, 309 ethanol
and a commercial liquor feeding for 16 weeks on the lipids in the rat liver, hepa-
tic microsomal eytochrome P-450 and b5, and to elucidate whether or not ethanol-
induced rat microsomes can increase the risk of cancer by increasing the rate of
metabolic activation of 2-AAF in vitro.

The results are followings.

1) The chronic alcohol feeding increased the contents of total cholesterol and tri-
glyceride in the liver, but did not make a significant influence on the phospholi-
pid contents of liver.

2) The 8 week alcohol feeding increased the hepatic microsomal cytochrome P-
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450 without the change of cytochrome b5, but the 16’ week feeding decreased P-450

significantly.

3) The chronic alcohol feeding elevated the AAF N-hydroxylation continuously

but did not influence on AAF ring-hydroxylation,
4) The correlation of AAF N-hydroxylation and the increases of hepatic lipid

contents was indicated.
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Potter —Elvehjem homogenizer

High speed refrigerator cenirifuge: Damon/Me-
del ice B -20A

Ultracentrifuge : Beckman/ Model L ,—80
Spectrophotometer : Varian SP 624

Spectronic 21 Spectrophotometer: {Bausch &
Lomb)

Liquid scintillation counter : Packard Tri—
CARB 300CD

E. A&l

[9-—-%C ] AAF (Specific activity 40,ci nmoles)
: New England Nuclear Corp.

NADPH (reduced nicotinamide adenine dinuc-
leotide phosphate): Boehringer Mannheim Bie-
chemicals

Bovine serum albumin : Sigma Co.

F., 7R3 3% &34
1. & cholesterol 3kl =
% cholesterol &% o] A3k Zak of W (1954) &
Ap23bed ehgal 7o) Alslshglrh
0.1ml o] 7t A 4H & Fshe] 25ml  volumetric
flask off W3 10ml o] methanol : chloroform 2] 1 :
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2 o3zl o ot A el AEElg ok Aol 2
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ml & Hrisie] & By F 158t AL T
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Phospholipid #%s| H#.g Connerthy 59 4
(1961) & 2k-g3ke] ohga) 7o) Abgal g vh

16 % 150mm glass —stoppered tube{10mlg 4 ¥
A]) o] liver homogenate 0.2ml & ¥ 3 5 % trichl-
oroacetic acid 5ml & Arststd = 58 T 4l A
A Fdor AEA-L A5 AAstn digestion E
ol (d~H,0 : ¢—H;SO,: 70% perchloric acid =
2:1:1)1ml 8 glass bead & Yo} digestions]# t},
Digestion o] 2 § WZAH 1ml $55E% ¥a 15
% Zo Ad3g 2% 50% sodium acetate 1
mlE ¥y 10ml TA7%] FHFE Ao %%
ammonium molybdate 1ml ¢} Pp-—methylaminophe
nolsulfate 1ml & Yo} & Eghswl 15 87 wh=|4
7} ¥ Spectronic 21 Spectrophotometer & A}-§-3}o}
700nm )4 FFE=E 434l

3. Triglyceride &% &3

Triglyceride §%-2 Handel 3 Zilvermit ¥(1967)
2 Abgatod vheat Zel AlYsg o,

Zakgo) (1954) o) 329 8 Il 3 A 1492
of Y31 alcoholic KOH 0.5ml & 7}3}4 ¢} (saponi
fied sample). | 2 Ag )= alcoholic KOH =}t
0.5ml Z 4 9 v} {unsafonified sample). <& & 60
~70°C water batho] 15 B7+ Wz g the 0.2 N
HS0, 0.5ml & Hristed £ 3 Yzeg AAs
Hom o]=4 A% W45 sodium metaperio-
date 01ml £ #7bste 43k 3¢ R Agh &
o= Mo] Aelxl £ chromotropic acid 5ml & o]
EE F100C A 30 #7F srgse A7 F
Spectronic 21 Spectrophotometer & &3k} 570
omdl4 F3%E S35 4rh
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3. Cytochrome P—-450 &4 &3
Microsomal cytochrome P—450 &3k 532
Omura ¢ Sato o] ¥y (1964) o 2 CO gaso] 2|35}
o 398 B3 FHxZ spectrophotometer { Vari-
an SP—624) & 4t-23he] 4%nm 8} 450nm o4 =
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4. Cytochrome b; &4 27
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o] uhy (1967) off wizt Al stgich AAF o ring—
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Table 1. Incubation medium for AAF hydroxylation

mM
HEPES puffer, pH 7.8 50.0
NADPH 2.0
AAF containing 0.2 uci (9-“C—AATF) 0.1

Various microsomal fractions as indicated.
Water to a final volume of 1.0ml
(incubated in air for 30min. at 37°C)

s} N —hydroxylation -2 $]§} incubation medium o
% 50mM HEPES buffer (pH 7.8), 0.1mM[9-#C]}
AAF, 2mM NADPH ¥ microsomal fraction-2 4
o] 37°Cc A 30 %7+ incubation 5} ¢ v} (Table 1).

Incubation B 7} Al ol &= 4ml 2] ice cold 1
M sodium acetate buffer(pH 6.0) & 7} 5o u8t-&
2 Fx] A7) FA 2 diethyl ether & 7}35}4 hyds
oxylation 3 W A1E& 43519k

Ring— 31 N-hydroxy AAF = cyclohexane:
t butanol : acetic acid: H,O 7} 18:2:2:1¢] 24
Z 4}835lo] paper chromatography 2 % 3la Li-
quid |seinillation counter (Packard Tri—~CARB
300CD) 8 radjoactivity & &3 X3¢ L
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% cholesterol 3% : A 4] A HEF 8 F 4.
05 + 0.21mg/g, 16 % 3.67 +0.14mg/g o) =3} 15

Table 2—a. The contents of total cholesterol, phospholipid and triglyceride in the liver of rats 8

week treated with ethanol and a commercial liquor

Cholesterol Phospholipid Triglyceride
{mg/g liver wet wt.) (mg/g liver wet wt.) (mg/g liver wet wt.)
Treatment [ Female Male Female Male Female Male
Control 4.05+0.21 4.56 +0.11 5.85 0. 44 5.89 +0.54 3.03 +0.30 3.27 + 0.17
15 9% Ethanol 6.35+0.47% | 7.24 +0.26"%| 6.55 £0.60 | 6.24 +0.36 6.15 +0.50%* | 5.84 + 040
30 9% Ethanol 8.784 0.68%*| 8.15 4 0.95%*%| 7.05 £0. 48 | 7.25 £0.63* | 7.57-£0.67"* 744+ 0.70**
Commercial liquor | 9.55+0.98%*| 8.75 +0.77%%| 7.15 +0. 45 * | 7.75 £0.83* | 8.75 £ 0.63*%|10.70 & 1.15%*

FEach value represents mean + S.D, of 15 experiments.

* Significanily different from control value P< 001
#*Sjgnificantly different from control value P { 0.001
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Table 2~b. The contents of total cholesterol, phospholipid and triglyceride in the liver of rats 16

week treated with ethanol and a commercial liquor

Cholesterol Phospholipid Triglyceride
(mg/g liver wet wt.) (mg/g liver wet wt.) (mg/g liver wet wt.)
Treatment Female Male Female [ Male
Control 3.67 +0.14 | 4354016 565 +0.34 6.36 +0.73 | 3.45 +0.24 3.75 +0.21
15 9% Ethanol 8.74 +0.51%% 9.56 +0.33%* | 7.56 + 053* | 7.56 £0.48* | 8.05 £0.63** | 9.85 + 0.25+*
30 9% Ethanol 0.86 +0.44°% 10.70 +1.15%* | 7.44 + 067* | 7.83 £0.56* | 8.66 £0.78** |11.56 +£0.36"*
Commercial liquor | 10.56 +1.35%%|11.67 £0.85"* | 6.45 + 0.31 9.95 +0.90%*| 9.54 +£0.57 ** {1456 + 1.35%*

Each value represents mean =+ S!D. of 15 experiments.
*Significantly different from control value P ¢ 0.01
**Gignificantly different from control value P¢ 0.001

9% ethanol, 30 % ethanol ¥ A% 43L&z Fo
Fof| A Zt7 8 29k 16 Fol 6.35 + 0.47mg/g (P <0
01) 3 8&.74 + 0.51mg/g(P {0.001), 8.78 + 0.68
mg/g (P €0.001) 5} 9.86 + 0.44 mg/g(P {0.001), 9.55
+0.98mg/g (P < 0.001) 3 10.56 + 1.35mg/g (P 0.
001) = Zriagen, FRAAE R2T 8 F 4.56
+0.11mg/g 5} 16 & 435 +£0.16mg/g d j3ld 15
9% ethanol, 30 9% ethanol % A%k A3 &LEa F9
Fol 4 822 165 27 7.24 £ 0.26 mg/g (P (¢
0.001) 5t 956 +0.33mg/g (P < 0.001), 8.15 +0.95
mg/g (P ¢ 0.001) 3 10.70 +£1.15mg/g (P¢0.001) =
8.75 + 0.77mg/g (P { 0.001) 3 1167 + 0.45mg/g (P {
0.001) = Z7}349 ok

Phospholipid 2] &% : @24 wlz=% 8 F% 16
27 5.85+0.44mg/ g3 5.65 +034mg/go] wslel
15 % ethanol, 30 9% ethanol % Az ¢3Sz F
o Fo 4] Z+7 6.55 +0.60 mg/g 3} 7.56 +0.53mg/g
(P ¢ 0.01), 7.05 +0.48 mg/g 3+ 7.44 + 0.67mg/g(P
€ 0.01), 7.15 +0.45mg/g (P< 0.01) 5} 6.45 + 0.31
mg/g e ® Frlatgdn, FRAAAE 2T §F H
16 %] 5.89 + 0.54mg/g 3} 6.36 + 0.73mg/g o =)
ste] ZHh 6.24 + 0.36mg/g (P 0.01) 3} 7.56 * 0.48
mg/g (P € 0.01), 7.25 +0.63 mg/g(P { 0.01) 3} 7.83
+0.56 mg/g(P<0.01) ¥ 775+ 083 mg/g(P0.
01) 5 9.25 + 0.90 mg/g(P < 0.001) = Z7}3lg ok

Triglyceride o] &3 : o 5 vl 27 852 165
2] 3.03 + 0.30 mg/g, 3.27 +0.17 mg/g & 345 +0.24
mg/g, 3.75 £0.21mg/ g ol wlste] 15 % ethanol %
o] Fof] A= 7+t 6.15 + 0.50mg/g (P < 0.001), 584 +
0.40 mg/g (P < 0.01) 5 8.05 + 0.63mg/g(P ¢ 0.001),
9.85 + 0.25 mg/g (P ¢ 0.001) & 2 30% ethanol £
Fo Al = 27k 7.57 +0.67mg/ g (P ¢ 0.001), 7.4 +

0.70mg/g (P { 0.001) 5} 8.66 + 0.78mg/g(P ¢ 0.001),
1156 + 0.35mg/g (P ¢ 0.001) 2.2 A3 dILLD
Ed oA & 8.75 + 0.63mg/g(P 0.001), 10.70 £ 1.
15mg/g (P ¢ 0.001) 3} 9.54 + 0.57 mg/g (P {0.001),
1456 +1.35mg/g(P( 0.001) e & 77+ o &giA F
7Fs g ek

B. 2% 9 hepatic microsomal cytochrome P~
450 @ by o gt ethanol ¥ A=k Gz 8&8
A7) F-oeo 4

Table 3—a, 3—bo] A B%x utel o] cytochrome
P-450% ¢t FelzF 8F x| 6435 20434 nmoles
/mg, 7.135 + 0.573 nmoles/mg 5+ 16 F =] 6.169 +0.
344dnmoles/mg, 7.326 + 0.862 nmoles/mg o} o 3}
15 % ethanol 5o} ol 4 = 8 Fol| 4 2=t 7.267 £
0.576 nmoles/mg (P ( 0.01) & =7}l Ao 16 %
o) 42 5.675 +0.735 nmoles/mg (P ¢ 0.01), 5.573 +0.
845 nmoles/mg (P ¢ 0.001) = ¢} o] gl A 24814 3,
30 % ethanol F-o] Fal A& z+2+ 8 Fo| 4 8.335 +0.
875nmoles/mg (P ( 0.01), 9.035 + 0.976 nmoles /mg
(P 0.001) 2 Z=7ts}m Aol 16 FolA & 5.501 +1.
168nmoles/ mg (P ¢ 0.001) & 9] o] 3l zZr4shgo,
AR LILEE FARANAE 8Fd A 878
0,991 nmoles/mg (P ¢ 0.001), 9.356 +0.788nmoles/mg
(PC0O0L) = 73| A o) 16 Fol4l & 4426 +
1.316 nmoles/ mg(P ¢ 0.001), 6.105 =+ 0.488 nmoles/
mg (P {0.01) = &4 olgf gAl 2F&sH

Cytochrome b, o] Wgt wste oF -4 W27 8
2 2] 0,163 + 0.023 nmoles/mg , 0,176 +0.011 nmoles
/mg 3 16 F %] 0,169 +0.058nmoles/mg , 0.178 + 0.
013nmoles/mg ol v g}e] 15 % ethanol Fol72 8 &
off 4 0.177 + 0.030nmoles /mg, 0.189 + 0.032nmoles



Table 3 —a. Effects of ethanol and a commercial liquor feeding for 8 weeks on hepatic microsomal
cytochrome P —450 and cytochrome b,

Cytochrome P—450 Cytochrome by
(nmoles; mg protein) (nmoles/mg protein)
Treatment Female Male Female Male
Control 6.435 +0.434 7.135 + 0.573 0.163 +0.023 0.176 +0.011
15 % Ethanol 7.267 +0.576" 8.437 + 0.735 * 0.177 +0.030 0.189 +0.032
30 % Ethanol 8.335 +0.875" 9.035 + 0.976** 0.168 +0.033 0.201 +0.024*
Commercial liquor 8.785 +0 991** 9,356 0.788%* 0.173 +0.020 0.195 £0.044*

Each value represents mean = S.D. of 15 experiments,

*Significantly different from control value P ( 0,01
**Sionificantly different from control value P 0.001

Table 3 _b. Effects of ethanol and a commercial liquor feeding for 16 weeks on hepatic microsomal

cytochyome P—450 and cytochrome by

Cytocbrome p —450 Cytochrome by
(nmoles/mg protein) (nmoles/ mg protein)
Treatment Female Male Female Male
Control 6.169 +0.344 7.326 + 0.862 0.169 +0.058 0.178 +0.013
15 9% Ethanol 5.675 +0.735%* 5.573 + 0.845%* 0.160 +0.035 0.154 +0.043
30 % Ethanol 5.501 +1.168* 5.591 4 1.230%x 0.159 +0.050 0.141 +0.005*
Commercial liquor 4,426 +1.316** 6.105 + 0.488* 0.168 +0.014 0.168 +0.063

Each value represenis mean # S.D. of 15 experiments.

*Significantly different from control value P{ 0.01
#*Sjgnificantly different from conirol value P{ 0.001

/g2 2 Wals Q9n 16 FHAE 0.160 £0.035
nmoles/mg, 0.154 + 0043 nmoles/mg e 2 &9
Wt g gen], 30% ethanol FoFAA £ 77
Zo] 0,168 + 0.033 nmoles/mg, <7 o] 0.201 +0.024
nmoles/mg (P ¢ 0.01) 2 73l go 16 FAE
22 0159 + 0.050nmoles/mg o2 & 3l7t 94l
4R 4= 0,141 + 0,005nmoles /mg (P¢001) =

oA Aastger, Ax HILEE FAFAAE

=

o Koo

8 Z=of 0.173 + 0.020 nmoles/mg, 0.195 % 0.044 nmol-

es/mg (P (0.01) = ¢ o] glA| F-Fak 2™ 16 Sl &
o 2) 0,168 + 0.014 nmoles/mg, 0,168 +0.063 nmoles/

mg 22 ¥ Rasigett B odE dch

C. Ethanol 4 At &22¢2% A7 Foq 3
# hepatic microsomal enzymes<] 2-AAF
hydroxylation < =} 9%

Table 4—a, 4—bo)4 B & vt} o] ring—hyd-

roxylation & sz Fo| el -5 BFA7 85l
A= 0.80 & 0.0% nmoles/mg, 16 Foj4+= 0.82 +0.

045nmoles/mg ojwl A o] 15 % ethanol FofFell4]
X 8§ 2 x 7+ 0.82 & 0.043 nmoles/mg, 0.82 + 0.047
nmoles/mg o & W3t Pu, 16F e elA=E
0.80 + 0.052 nmoles/mg, 0.87 + 0.047nmoles/mg.o
2 Wiy} ggch 30% ethanol ol F& 85 7t
0.84 + 0.033 nmoles/mg , 0.86 + 0.50nmoles/mg 2.2
A Azt 9929 165 A gaAasE 0.76 0.
041 nmoles/mg @ 0.90 £ 0.053 nmoles/mg o & 43
o gl e Adelglm AL I A4S E AY
ojgio} o34 2 Wyt ddrth W AR dad
Lz BdFo] gojAE 8 o 087 +0.037 nmoles/
mg, 0.84 +0.057nmoles/mg o} g3 16 Fol A= 0.
84 +0.047 nmoles/mg 2 0.88 + 0 .062 nmoles/mge
2 2 A8t dark

N —hydroxylation o] glel 4 & dz79 FHF3 7
ok . 4= 23 0.70 & 0.068nmoles/mg ©| gl 3, 15 %eth-
anol B o glo] Al 8 ol 0.84 +0.072 nmoles/
mg = 0.73 +0.053nmoles/mg 0 2 ¢l QA=
e g 4% nged HANAE & wsst 4R
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Table 4_a. Effects of ethanol and a commercial liquor feeding for 8 weeks on the N~ and ring-—

hydroxylation of 2—acetylaminofluorene

Ring ~OH - AAF N —OH — AAF
( nmoles/mg protein) (nmoles /mg protein)
Treatment Female Male Female Male
Control 0.80 x 0.037 0.70 + 0.068
15 % Ethanol 0.82 + 0.043 0.82 + 0.034 0.84 + 0.072* 0.73 % 0.053
30 9 Ethanol 0.84 + 0.033 0.86 + 0.050 0.90 + 0.069 ** 0.92 + 0.066**
Commercial liquor 0.87 + 0.037 0.84 + 0.057 0.94 + 0.070 ** 0.98 % 0.087**

Each value represents mean + S.D.of 15 experiments,
*Significantly different from control value P ¢ 0.01
* +Significantly different from control value P ( 0.001

Table 4 —b, Effects of ethanol and a commercial liquor feeding for 16 weeks on the N —and ring —

1hydroxylaﬁon of 2 —acety laminofluorene

Ring —OH —~AAF N_-OH-~AAF
(nmoles/mg protein) (nmoles/mg protein)
Treatment Female Male Female Male
Control 0.82 4+ 0.045 0.68 + 0.076
15 94 Ethanol 0.80 +0.052 0.87 +0.047 1.07 + 0.094** 0.75 +0.060
30 9% Ethanol .0.76 +0.041 0.90 +0.053 1.04 + 0.082** 0.98 +0.077 **
Commercial liquor 0.84 +£0.047 0.88 %0.062 1.19 + 0.074%* 1.03 + 0,097 **

Each value represents mean + S.D. of 15 experiments,
*Significantly different from control value P < 0.01
**Significantly different from conirol value P ¢ 0,001

th 16 Foll 4] = 1.07 + 0.094nmoles/mg , 0.756 + 0.
060nmoles/mg o 2 AR} FA AUt o o gAA| F7+3}
4o

30 % ethanol %o} o glel A& 8 &} 0.90 0.
069nmoles/mg, 0.92 + 0.066nmoles/mg 2 2 16 5|
X 1.04 + 0.082 nmoles/ mg 3} 0.98 + 0.077nmoles/mg
oz Fd o9 & Frhvt AL

g AS daedr FAREA oA 85
0.94 + 0.070nmoles/mg 5} 0.98 + 0.087 nmoles/mg o)
¥ Aol 16 Fd = 1.19 + 0.074nmoles/mg 3} 1.03 +
0.097nmoles/mg 0 7 =74 E7t3gch
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cholesterol ko] & A8 S715 R o=
£ o7t cholesterol 4 §4-& #A 3] Fs144)
Lieber ¢} DeCarli (1964) % 21(1962) ] m 3.9}
Azz o 3-80] 7t cholesterol ¥} Ao} & o
v 21 AL o vgtel. & cholesterol 4 g4 o]
2] A& "ol Z715] = endoplasmic reticulume
o5t g5t R =g 3L A Fo 2 ch-
olesterol ester ] &322 microsomal basis o] 4] 9]
cholesterol §t4 =744 ¢ glels H o 9o}

Lieber 5 (1975 ) & “C —ethanol -2 4}8-3 o etha-
nol 8} carbon skeleton o) 23-0] 2t A A2 H bk A
< 9349k

=3 B A4 F5(195)3} Lieber 8} De-

Carli(1964) 7} =] Fal u} &} 7Zro] ¥ 380 A7 Fo

I3
rir

b

a2 o o
oo o



2 7t 22 wiglyceride ##E #xs5] Frstge
= o] o (1962) o] X] A} ut9} 7o) triglyceride ¢
F7 7 3 g Fo 2k wE e A 2ok
Lieber 5 (1975) -& <3 o 23§ #ebst hepatic
NADH 4 4 o] NADH/NAD* u]& 271475 o
2 ¢13le a-—glycerophosphate 7} Z7}3}e] =] 94l
& trapping st =2 Zbu triglyceride of Zzlo] <of
weba st vk =3k 9 (1962) & Y3 ge| dF F
= 7tz A A w4 triglyceride Wl acetate-1—C “g]
incorporation §-¢] £7l5™ 7 ¥ §L& G L By
Ztel vlggckn ®mslgivh Lieber (1978) = da &

L Fod & zARAHc s W UL £4
2 £ g onl Zhule & triglyceride 9| £ o]
A zEgm sgch

e 39 Ar| Foislt 7222 phospholipid
gkl el A £ vast geoy x{
29 Ageoz o7l 2/ ASFUL L)

z4 4 phospholipid o] Z71% & cholesterola} tr-
iglyceride of wjalwl fHo 2t Ao dzg |
%oz zh phospholipid ¥ oF7h odgkg Wi
Zeh ¢3:g& For7 71 phospholipid &3 &
FE FA Y AL gL g APy FY =
= 2 W47 &8s E35te] choline S 78 lipo-
tropic factor 7} A o 2 REz gz g x|ulilad tri-
glyceride 7} phospholipid = 9 &3}4) HA==x =
7] w-Eolvh weh4 zbd A¥te Evisls phos-
pholipid ¥gke £ W3st gtz & 4 grh

o Wl

il

Lieber £{1975) & A5 <32 AFHa o3 =2
oAkl Aol 7 okl dad4 Aol wF dF
A & oluxut oiw]e] 7t xel ultrastructural fea-
ture 7} d3&4 gt W £sietalel dad A AW
7bol ¥3 &4 A ATFTAlE gm =FH 7
Ao Byyst FH49l §% 9 pericentral scle-
rosis 2 ER R oA ¢34 de APAAela
shglEt.

B, Ethanol 2 A3 <4388 A7Fo7t 343
¢} hepatic microsomal cytochrome P — 450 2 bg
o] gteks} 2 —acetylaminofluorene hydroxylation 2
w ghe] wlR] = J7F

T YA EE Y ¥ty 214 2] smooth

%4359 ol& lipopro-
tein A A4 1o 3= microsomal enzyme 2] T4 L
Z7tA 75 B0l eFE AL G429 microsomal eth-

anol oxidizing system (MEOS) &#41-& ZspAlgl e,

endoplasmic reticulum =}o]

§%  cytochrome P - 450, NADPH — cytochrome
C reductase ¥ phosphlipid 2 745 MEOSx=
4% ¢3&¢ acetaldehyder sl 2 B3
< o & oFEulAle]l :3 % hepatic microsomal hy-
droxylation 7] o} Z-Exlcla 5} s}'DFI0I6)46)e7)50)

19651 Orme-Johnson 3+ Ziegler 7} 743 mi-
crosome o] ¢]%}l ethanol Al3}E 2 & W ud o}y
Joly 5 (1973) & w}4] ethanol Boj7} MEOS of 3
A& & =3 &o|3 microsome ] 2 cytochrome P
— 450 7} phospholipid ¢| 8 5 NADPH —cytoch-
rome C reductase 8] Z4 & A7t n s5tg o,
Liu 5 (1975} & hepatic microsome o] oFZu) 2} F
4¢) A3 A7 ethanol Fo T3l Hgaelw] 4
H, ohE EAdd »%F 4% 9 A F83% AL ethe
anol %oi7|7k3} 23 (HQTOXimitY)ﬂl Agteta shgl
. Ohnishi 8} Lieber (1977) &= #4771 ethanol &
Fog o - 4 Fdl4 MEOS#42] 271 hepatic
cytochrome P—450 9] ok = A=l wsle] odeky
shglm Sinclair S (1981) & 4329 YFExs I
73] A%3tH cytochrome P —450 8 Er15t A= &
A &tcha sty Eh

Azre] AP Ao o5l Fo8
FA ol -+ 2E 9 z_‘{_-zr]
somal cytochrome P —450 ¥t3ko] g5 AR = o9
| SrtEAel gyl ot 151‘77]'2] A& Fojd} ul
A7e Ao = drhda g (P <0.01~0,001).
3 cytochrome by o] &8e §F1} 165 5
14 2wEst dgdeh 30 % ethanol Fof Fo ¢loj
A dRdAe Z wEst geydot £ANAE 8
Fol A F7H(P <0.01) stgvhrt 16 Foll A= B4 7
& (P <0.01) 5t #Hgkolgith o} Azl Morgan §
(1981} o) o} gt Ao} wjelgich =& Correia 9}
Mannering (1973) & cytochrome by 5 cytochro-
me P —450 Ao &3] o8] ] e hydroxylation o
A FA7 Atz zhggivtn 3 Aol Ingelman
—Sundberg ¢ Johnson (1981) o}
mbrane vesicled] cytochrome bg &

gz gk
4] hepatic micro-
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Eibslez4
cytochrome P — 450 —dependent ethanol oxidation
< ok7} A=A AH A1t cytochrome P —450 4l cyto-
chrome bg & 33l vesicle-2 AL8slmz4 etha-
nol 43L& 4335ty MEOSe| cytochrome bg =
A g AAES v R AN 2 wiEe
9oy cytochrome by = ¢332 §Fo 4 cytochro-
me P —450 5 A7 givkn A=t

g7 Villeneuve = (1976) 3} Guengerich (1978) %=



ethanol o] 93} -3¢ 3 hepatic microsomal cytoch-
rome P —450 & phenobarbital o]} 3 — methylcho-
lanthrene o &3] ¢35 cytochrome P —4503 =2
Zvjj z}-g.0] =g} ethanol cytochrome P —450 2
aniline hydroxylation o © &sleln 3lgx Shar-
ma 5 (1979) 2 ethanol — cytochrome P —450 o] &
E5} gutekdl & SDS — polyacrylamide gel electro-
phoresis & x]—%s]— o JtEstg o ol n
Eojw 9wy cytochrome P —450 9] Zufzt2e] o
AAE et P4 L gk

=3 N - acetylarylamine off £35}= 2— AAF ¢] he-
patic microsomal cytochrome P —450 —dependent
mixed function oxidase & E35lo A5 54 w4t
E (N-OH ~ AAF) o] 8¢ 2t fuEdgde &
obg) &l ApAlo]wy®IM® 2 -AAF 1 NADPH sa} Ak
49 ZEA| 5ol 4] hepatic cytochrome P —450 mix-

ethanol

ed function oxidase system -2 %3}¢] N —hydroxy-
lation (413}, 7% A ) 3 ring—hydroxylation ( ]
243 Yo g t4bsls] =54 cytochrome P — 450
o] AA . cokd w3yt 2— AAF hydroxylation -3
o Qe mA Aojzlm FFPTHD B o9 o
Z 745}l A phenobarbital (Peraino 5-, 1973), 8 —
methylcholanthrene(Lotlikar 5, 1967), % »|e}= B
1980 ) o4 215t AAF hydroxyla-
tion 4] 3 f?. gkl Weldx Bus v gdth
##te] AdA o} ofstwl ethanol & A7 F3
3] 7 9} hepauc microsome 2] ring — hydroxylation
of Wgk & 159%, 30 % ethanol Fo @ 4]
gt "éi—% T8 FATANAE I3t Tl A
dont g Wil *%% @gtrh N-—-hydroxy-
lation & ethanol &3oll = A 7} g+ A Zownl o
5 BEel A N hydroxylanon—"— Z 744 # 4 Lot-
likar = (1967) o}
g 3ol A hepatic microsomal AAF hydroxyla-
tion & N-3¥+¢} ring —hydroxylation-& 4 o =
7HAlgleta g Asbe oz A o] 3, phenobarbital =
A2 ZF A AAF — U Tk gL Eal
w3 X33k Peraino 5 (1973) 3t w5ty ot =3
B AYHAsLLE McCoy 5 (1979) o] # ]3] ethanol
4 43 A7 hamster o} 4] ethanol o} utel-21 NPY
24 351+ a - hydroxy-
g 5 gty g A v %35
BF A A7]F o7 ethanol g Foisied 2—AA
F°l A4 F4EL FUHIAA SIS Z}
w]gteh, 32l ethanols} <k

2]
T2 e 2540 A2aAE g o)o] A mi-

244 (25,

®

3 —methylcholanthrene o 2 ®}# =]

(N — nitrosopyrrolidine) -2
lation pathway &

crosomal enzymez}=o 2 z1EA-& el CCl,
7349 chloroform #? = aflatoxin *® S.o) 71540
ethanol Eog Hitsl cytochrome P —4504) 2|3t
o] 71=4o] Zstsu}l acetamiophen ™ o] 9|5} 7}
=4 ethanol—rci & guts] cytochrome P — 450
5] 9 Al 2 Dbiotransformation 5= 7|
£ AR st ZF4AL wagvha g rh

g Al ¢F g5 FolFd4 AAF - hydroxy
lation Z7}g0] &3l slA% AL Ak LagLgz
7t gE o8 gehEde] ¢mgd ASAES

A 8 FolE cytochrome P —450 3zt
4 2—AAF 9 N -—hydroxylationx %
o} 16 F4d/4 %= cytochrome P —450
3tE 7Agkojgi = N —hydroxylation &
A Ao 2 vebvkm Y9tk oAl wsleie
Strubelt (1980) 9] ethanol A =7} CCl, o 7%
g S7HA91a goem 4 cytochrome P — 450 sz
2 Zasfm goe v Y% AFE gt

€ ==
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22EeE dAF T gxAW AF AR
3} cytochrome P — 450, cytochrome b; @ AAF
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1) zk22 4 % cholesterol 7 triglyceride §Heke
A717t ethanol 52 F7}3 Ao glglew phos-
pholipid &k el &= Z W 371 g oth

2) z}2 AW microsomal cytochrome P — 450 &
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o4 8a7AE Bakgod BFAAE BaHY
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o] AAF 33889 ring - 9 N - hydroxylation
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