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Lack of Evidence for Involvement of Cytochrome P-450 2E1 in
Acutely Induced Alcoholic Fatty Liver
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ABSTRACT—The role of cytochrome P-450 2E1 (P450 2E1) in the early phase of alcoholic fat-
ty liver was examined. Female rats were pretreated with either allyl sulfide (200 mg/kg, po),
disulfiram (500 mg/kg, po), YH 439 (250 mgkg, po) or pyrazine (200 mg/kg/day x2 days, ip).
Marked changes in carbon tetrachloride-induced hepatotoxicity and carboxyhemoglobin (COHb)
elevation due to dichloromethane administration were observed in rats treated with one of the
P450 2E1 modulators. A single dose of ethanol (6 g/kg, po) increased the hepatic triglyceride con-
tents approximately 2 fold, which was inhibited completely by YH 439 pretreatment. However,
the other P450 2E1 modulators failed to alter the ethanol-induced hepatic triglyceride ac-
cumulation. In vitro hepatic microsomal enzyme activity was determined in 4 week old pre-
mature and 12 week old adult rats. Aminopyrine-N demethylation was not different, but p-ni-
trophenol hydroxylation and p-nitroaniscle O-demethylation were significantly higher in pre-
mature rats compared to adult indicating that the P450 2E1 activity decreases with the ma-
turity of rats. However, no difference in the triglyceride accumulation induced by an in-
traperitoneal dose of ethanol (3 g/kg) was noted between premature and adult rats. The results
suggest that the P450 2E1 activity dose not play an important role in the induction of acute al-
coholic fatty liver.
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acetate (YH 439)} P450 2E1 inducer & pyrazine -2 A}&3}
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2 dA7Adge Arg3k Aeke  disulfiram, tris
(hydroxymethyl)aminomethane, p-nitrophenol, 4-ni-
trocatechol, aminopyrine (©]4} Sigma Chemical Co., US.
A.), sodium dithionite, dichloromethane (©]4} Fisher Chem-
ical Co., US.A), A} 3leba,
Chemical Co., Japan), allyl sulfide, pyrazine, acetylacetate,
formaldehyde (o]4} Aldrich Chemical Co., Germany),
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4-nitrocatechol 2] A ZFo 2 A3} T}, Protein content:
Lowry $91 o™ sl Asho] R ataioich.
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4 mmolkg &) AFstRE: Tl FHW A5 A
¥l GOT, GPT 18] SDHE 48 thz 3ol vlsld
$ol A Z7HAZHTH(Table 1). Allyl sulfide (200 mg/kg),
YH 439 (250 mg/kg)2} disulfiram (500 mg/kg)ye 25 AME

Table 1. The effects of P450 2E1 modulators on the car-
bon tetrachloride-induced hepatotoxicity”

GOT GPT SDH
(unit/m/) (unit/m/) (unit/m/)
Control (5) 65.4 275 12
*+115 +5.8 +12
CCl, (5) 305.2 358.7 677
+96.8 +270.6 +581
Allyl Sulfide+CCl, (5) 111.4 62.5 40
+19.6%*  +43.7* +20*
YH 439+CCl, (5) 97.8 54.4 22
+19.9%  +70* +10*
Disulfiram+CCl, (5) 83.9 395 12
+19.7**  +13.6* +21*
Pyrazine+CCl, (4) 3544.2 3133.7 4682

+809.9%** +1219.3** +789.6%**

‘Rats were treated with CCl, (4 mmol/kg, ip) 4 hr following
YH 439 (200 mg/kg, po) or disulfiram (500 mg/kg, po), or 24
hr following allyl sulfide (200 mg/kg, po) pretreatment. Py-
razine (200 mg/kg/day, ip) was given to rats for 2 consecutive
days followed by CCl, (4 mmol/kg, ip) treatment 24 hr after
the final dose of pyrazine. Blood was sampled 24 hr following
the CCl, treatment. Each value represents the mean+S.D. for
the number of rats indicated in the parentheses.

* *x#» sx* Significantly different from the rats treated with CCl
only (Student's #test, P<0.05, P<0.01, P<0.001, respectively).
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Fig. 1. The effects of P450 2E1 modulators on the COHb
elevation induced by DCM.
Rats were treated with DCM (3 mmol/kg, ip) 4 hr
following YH 439 (200 mg/kg, po) or disulfiram
(500 mg/kg, po), or 24 hr following allyl sulfide
(200 mg/kg, po) pretreatment. Pyrazine (200 mg/kg/
day, ip) was given to rats for 2 consecutive days fol-
lowed by DCM treatment 24 hr after the final dose of
pyrazine. The COHb level was determined 2 hr fol-
lowing the DCM treatment. Each value represents the
mean+S.D. for the number of rats indicated in the
parentheses. The COHb levels with different su-
perscripts are significantly different (one-way ANOVA,
P<0.05).
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Table 2. The effects of P450 2E1 modulators on the hepatic triglyceride and cholesterol level in rats treated with a single

dose of ethanol”

Control (10) Ethanol (35)

Allyl sulfide+
Ethanol (9)

YH 439+
Ethanol (10)

Disulfiram+
Ethanol (9)

Pyrazine+
Ethanol (11)

Triglyceride 10.7+1.8 22.8+35 24.2+6.5 1154 1.3%%x 23.0+3.6 26.0+10.5
(mg/g liver)
Cholesterol 59406 77414 6.7+1.7 76403 86+1.3 8.8+ 1.6*

(mg/g liver)

‘Rats were treated with ethanol (6 g/kg, po) 4 hr following YH 439 (200 mg/kg, po) or disulfiram (500 mg/kg, po), or 24 hr fol-
lowing allyl sulfide (200 mg/kg, po) pretreatment. Pyrazine (200 mg/kg/day, ip) was given to rats for 2 consecutive days followed
by ethanol (6 g/kg, po) treatment 24 hr after the final dose of pyrazine. Rats were sacrificed for the assay 18 hr following the

ethanol treatment. Each value represents the mean+S.D. for the number of rats indicated in the parentheses.
*,*** Significantly different from the rats treated with ethanol only (Student's #-test, P<0.05, P<0.001, respectively).

Table 3. Difference in the hepatic microsomal enzyme ac-
tivities between 4 week old and 12 week old rats

A p-Nitrophenol  p-Nitroanisole Aminopyrine
lg{fatso f Hydroxylation O-Demethylation N-Demethylation

product nmol/mg protein/min

4 week 2.21+0.40
12 week  1.26+0.09*

1.83+£0.09
1.54+0.13*

6.291+0.43
5.47+0.29

Each value represents the mean+S.D. for 3 pooled samples
each made of livers from two rats.

*Significantly different from the 4 week old rats (Student's -
test, P<0.05).

YH 439= A1 A2 ethanol Foof 2%k 7} triglyceride &
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38 Fxskr) Eslgoh Allyl sulfide®}  disulfiram&
ethanolol] 2J3t triglyceride ¢} cholesterol®} ek}
S 2] F519 ). Pyrazine 2 ethanolol] £]3 cholesterol
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p-nitrophenol  hydroxylation®} p-nitroanisole O-demethy-
lation 772) 11 aminopyrine N-demethylation 412 z}o]&
223} tH(Table 3). Aminopyrine N-demethylase2] 4]
& Ao wlE Fol7} WA ¢4For} p-nitroanisole
O-demethylase 9} p-nitrophenol hydroxylase 842 A& %
7holl wet @AEHA 7HAaEiet. 53] P450 2E19] specific

Table 4. Increased hepatic triglyceride and cholesterol
level by a single dose of ethanol in 4 week old
and 12 week old rats.”

Age of
Rats 4 week 12 week
Control Ethanol Control  Ethanol
(10) (10) (10) (10)
Triglyceride 16.00 24.37 15.86 23.99

(mg/g liver) 41387  1486%** +383 +8.73*

Cholesterol 5.14 6.69 5.20 5.45
(mg/g liver)  +0.80 +1.06** +0.85 +0.79

°Rats were sacrificed for the assay 6 hr following the ethanol
(3 g/kg, ip) treatment. Each value represents the mean+S.D.
for the number of rats indicated in the parentheses.

* kk kK

Significantly different from the control group
(Student's r-test, P<0.05, P<0.01, P<0.001, respectively).
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