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Abstract

With microsomal ethanol oxidizing system of rat liver, its intramicrosomal distribution
was studied after ultracentrifugation (300,000x g, 3 hours) with sucrose density gradient (0.9 to
1.7 M).

1. Disagreement of intramicrosomal distribution of the activity was found between the
NADPH-Oz-dependent - ethanol-oxidizing activity and the Ha20Oz-generating system~dependent ac-
tivity., This finding shows that a part of the NADPH-Ogz-dependent ethanol-oxidizing activity of
microsomes could not be substituted with HgOg-generating system.

2. The pattern of the distribution of HaOs-generating system-dependent ethanol-oxidizing
activity was similar to the distribution of catalase activify, except a partial dissociation of the
pattern near-by 1.5 M sucrose.

3. Aniline and pyrazole inhibited the microsomal NADPH-Oz-dependent ethanol oxidation in
vitro, while these showed little inhibition of the HaOg2-dependent ethanol oxidation.

4. Catalase inhibitors, azide, 3-amino-1,2.4-triazole and cyanide, inhibited the HzOg2-dependent
ethanol oxidation #n witro, while did not so much inhibit the NADPH-Og-dependent ethanol
oxidation.

5. Addition of aniline changed the pattern of the distribution of NADPH-Og2-dependent
ethanol-oxidizing activity. Pattern of the distribution of aniline-sensitive NADPH-Oz-dependent
ethanol-oxidizing activity was similar to. that of protein distribution.

6. The distribution of NADPH-Os-dependent ethanol-oxiding activity after addition of azide
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was similar to the distribution of aniline-sensitive activity.

7. NADPH-QOs-dependent HaOga-generating activity in microsomes was similar to the idistribu- =

tion of aniline-sensitive NADPH-Qz-dependent ethanol oxidizing activity, of aminopyrine N-de-

methylase activity or of protein.

It has heen concluded that the greater part of the apparent NADPH-Qq-dependent ethanol-

oxidation is covered hy both the aniline-sensitive NADPH-Qg-dependent ethanol; oxidation, and

ethanol oxidation by NADPH-Qz-dependent HaOg-generation plus catalase. The mechanism of

aniline~sensitive ethanol oxidation may be common with that of aniline p-hydroxylation in hepatic

microsomes. Furthermore, it was suggested that the HeOg-dependent ethanol-oxidizing activity

which is not involved in catalase may exist in the microsomes.
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Figure 1. Intramicrosomal localizations of eth-
anol-oxidizing activity in the rat liver.

Right : NADPH-generating system and oxygen,
o; HpOg-generating system, ®----@; cata-
lase activity, o>+ o,

Left: a, b and ¢, segments of smooth endo-
plasmic reticulum ; d and e, segments of rough
endoplasmic reticulum ; f, glycogen pellgt.
ethanol oxidizing activity : umoles acetaldehyde
formed/10 min/fraction.

catalase activity :.pmoles HeOz consumed/min
/fraction.

In this experiment, liver homogenates were
prepared with 0.15 M KCl solution.

O

o—o ethanol oxidation
0 01

Ssucro:

0.25
09-

0 s
s——o aminopyrine demethylation

Figure 2. Intramicrosomal localizations of appa-
rent NADPH-Og-dependent ethanol-oxidizing
activity and aminopyrine N-demethylase ac-
tivity.
ethanol-oxidizing activity (gmoles acetalde-
hyde formed/10 min/fraction), o o ; amino~
pyrine N-demethylase activity (#moles form-
aldehyde/10 min/fraction), @----@,
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Figure 3. Effect of catalase addition on intra-
microsomal distribution of the NADPH- Os-
dependent ethanol-oxidizing activity.
ethanol-oxidizing activity (umoles acetalde-
hyde formed/}) min/fraction, o o ; activity
after catalase addition, @----@ ; aminopyrine
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formed/10 min/fraction), o-«e o ; protein (mg
/fraction), @ 0.
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Table. 1. Effects of inhibitors on the oxidation of ethanol by microsomes or catalase.
per cent of control

ethanol-oxidizing systems

inhibitors

NADPH-0g-dependent

microsomes

catalase

Hs02-dependent H20Og2-dependent

none (control)

NaNsg 10-5M
NaN3s 10-9M
3-amino-1, 2, 4-triazole  2x1073M |
aminopyrine 2x10"3M
aniline 2%10"3M
pyrazole 2x10-3M

100
47
8h
76

100
62
70

100 100
11+* 11%*
65% 67°%
49%F 37%%
83* 76%*
98** 96**

Figures are the mean of 3 experimeénts.

* 1 p<0. 05, NADPH-Q2-dependent vs. H2Oz2-dependent.
** 1 p<{0: 01, NADPH-OQ2-dependent vs. HpOg-dependent.
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Figure 4, Effect of aniline addition on intra-
microsomal “distribution of NADPH-Og-de-~
pendent ethanol-oxidizing activity.

. ethanol-oxidizing activity (umoles acetalde-

. hyde formed/10 min/fraction), o o ; activity

) after aniline addition, @--—-9; difference of

the activities in the presence and absence of
aniline, o----o ; catalase activity (zmoles HaO2
consumedy/min/fraction), .@—o.

sucrose
- [
/
0.25 | . 1%
0.9 = |~rerrzs \\.\\0
e e ‘\b\ ’
g \._ s
1.1- é;;;" e, TN
L4 )
1,3~ //\< ’.,4’. Cgo
&\ o —
1.5 = [rinn » C/O/
Tl ’
./_./
1.7- 0 0.2

ethanol oxidation

Figure 5. Effect of azide addition on intra-
microsomal distribution of the NADPH-OQa-
dependent ethanol-oxidizing activity.
ethanol - oxidizing activity (emoles acetalde-
hyde formed/10 min/fraction), e o ; activity
after azide addition, @----e.
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ST, HeOs 4:55% (glucose oxidase 77 A
glucose) D s 70V —bLDT N2 — MRS
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WD 7 A 2 — AEEOIEESHiE, aminopyrine
N-demethylase FEHED54i s DM, X VERT,
LiL, catalase ¥Einio> NADPH-Oz REFD 7 /v 2
~ AR, azide VRO OIEHEDM, S LT
aniline YRz kB IERO IO 2 — VIERL, a-
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OFEHAT /e 22 — 20280 pyrazole?Z J - T com-
petitive Wil hn Z &l &b, catalase DB
5yte\s [#0 NADPH-Oz {KEED 7 & 1 — ML
Wk, BRAIRETERIC L B, aniline O (oY
& SOROBEMC X 5 TR It d bD LF LB
%o - ,
b. HaOp WA T 7 A catalase LD

7o~ AR

azide Uk NADPH-O2 KFD 7 /L= —/vm{b
FERE DA & azide TYRHIEED % OIEHED 276 & D
g, ED g - VIERERAVEADRE. T2
ya Y — a0, NADPH-Os (R0 HaO2 LRGN L
catalase ¥ | 1@ X THATS 7 & 2 — L-OTR{LEEE
DD, CTOAVICHMTH LD LALEND, &
#, aniline FEHFGD NADPH-O2 {RFFO 7 /L2 —b
LIRS D, ([ HEShATRTE VLD - Zhb
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H2O02 4REHES 5 2 catalase 128 A T 2t~ L[
L] RHi -l b D L RADONEYRL I L
50 :
c. HoOsn LR & REMDHTIZLE
T3~ il

Fig. 1 I&&Bh5 HaOp D 7 0 2 — A BT
HDLHE & catalase KEIED S TRO R—FC-DUTEE,
catalase DRIED 7oL HeOQo {KTFD 7 24 22 — LiR4E
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L, WEESTRD 20T EOFR—Fa O 58T L 5 7
WEIME T 7 r V- AT RA TR LFECTE
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4 IFs 2wV — 207 N o — A EEEESR
% ¥ <% RE
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L, EORMBRIEEOMINL O ST D5 5
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Y/ m S~ A DT A a -~ AREEEERE
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