RgSEEEEEE 204 251 Bk
Korean J. of Pharmacology
Volume 20, Number 1, 1984

Ascorbic acid 7} o] BF-&- A} & 4ol 9] F] = o gk

e st o] el @ ol B g
pd] .g Al

= Abstract--

Effect of Ascorbic Acid on the Activities of Ethanol Metabolizing Enzymes
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Effect of ascorbic acid on various hepatic ethanol metabolizing enzymes including alcohol
dehydrogenase(ADH), the microsomal ethanol oxidizing system(MEOQOS), and catalase was
quantitatively evaluated in liver microsomal and cytosolic preparation from Sprague-Dowley
rats.

In present study, ADH activities were no changed significantly by ascorbic acid.

The MEOS activity, dependent on NADPH and O, was affected by azide (inhibitor of
catalase) or exogenous catalase.

In the presence of ascorbic acid, ethanol oxidation by rat liver microsomal pfeparation
reacted with NADPH.generating system was increased by up to 22.5%, but decreased when
liver microsome was reacted with H,O, generated by xanthine and xanthine oxidase.

Increase in the activity of the MEOS in the presence of ascorbic acid was greater in liver
microsomal preparation pretreated with azide.

Also ascorbic acid oxidized ethanol nonenzymatically.

This ethanol oxidation induced by ascorbic acid was inhibited by - OH radical scavengers
(thiourea, sodium benzoate), but was not much affected by superoxide dismutase.

From these results it was suggested that ascorbic acid could interact directly with the MEOS,
then promote the oxidation of ethanol.

And, to some extent, -OH-radicals or other radicals generated during - the spontaneous

autooxidation of ascorbic acid may be responsible for the production of acetaldehyde from

ethanol.
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6-phosphate 2} Glucose-6-phosphate dehydrogenase
AN F 2o DA AA e Aale
=, 10& F F471 & A}%o}é% 70% TCA 0.5ml &
=

central well ] &g Z=F432 3mlsA A4 5o
aldehyde-semicarbazone complex & Z-#-% % 224nm
S|4 2R Akl A4k v,

gk microsome -3 of] EgEo] £235}E catalase
off &) ol EL2-9] 213 A £ <ol fsi A4 NADPH-
generating system 4] 0,4 mM xanthine =+ 0,02
units/ml xanthine oxidase & A-8-3}ed A4 5= H0,
£ o] &3 catalase ¢} I4b3 k8% E73 e gt

Ascorbic acid o] ¢35} o gh-& b3}
T E SR

1mM€ S

ol

4] microsome ¢
4 Flakelr] $)8) A = ascorbic acid
ul-2-of o) NADPH-generatting 1=
H,0,-generating system 2.8 &2 ]=35}lr] HlE
Aol b B WY oE owge AAAEE 3

EET

b5 of E1-2-¢] ascorbic acid off 9a) W) EAQl Ak

0'1

b dolvbs Ao ® A& o4# Al 8 (Cohen, 1974).
L

microsome & FF3IR 4 FA gk vbgelol) 4 of gk
<2- 50 mM 3} ascorbic acid 1 mM & #H713le] v E 4
Al olek-del 4B S EA st o] EE
acid 1 mM =} microsome o] EA]o] L5l
ol A &) ol Ebg- A3} shol] A A] A s}

ascorbic
w3

SELE RS

4 8 2 o
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nE, Jdgg 50mM-S AHrsld pHY. 644

33 A AT | EF 8.37220.21 nmoles acetal-
dehyde/min/mg. protein, ascorbic acid 1 mM &=
A} 7.97-50. 14 nmoles acetaldehyde/min/mg protein

© & ascorbic acid 7} ADH & 5o gk nx]x]

Table 1. Effect of Ascorbic acid on the activity of
Alcohol dehydrogenase(ADH)

ADH activity(nmoles Acetaldehyde

Ethanol produced/min/mg protein)

(mM) T
Control 1mM Ascorbic acid

5 1.7170. 16 1.52+0. 11

10 3.59+0.29 3.25+0.14

25 4.46740.40 4.43740,26

50 5.024-0.22 4,6770.19

100 4.9840.21 4,270, 11

n moles Acetaldshyds produce/min./mg. protein

Values are mean—+S.E. from 5-8 experiments.
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Fig. 1. Production of acetaldehyde from ethanol by
rat liver microsomal preparation with
NADPH-generating system or H,0, genera-
ting system. Microsomes were preincubated
with ethanol for 3 minutes at 37°C; the
reaction was then started by addition of
NADPH generating system consisted of
0.4mM NADP*, 10mM Glucose-6-pho-
sphate, 7 units of glucose-¢-phosphate
dehydrogenase or H.,0,-generating system
consisted of 0.4 mMe xanthine and 0,02
units/ml of xanthine oxidase. Termination
of the reaction and the oxidation of etha-
nol was assayed as described in Methods.
NADPH-generating system(C), NADPH-
generating System+1mM NaNy(@), H,O.-
generating System(aA), HyOp-generating
System without liver microsome(l).
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Table 2. Effect or various cofactors and modifiers on ethanol oxidation by rat liver microsomal

preparation.*

MEOS activity(nmoles Acetaldehyde

Incubation medium production/min/mg protein) effect (%)
1. NADPH-generating system 9.26 100
NaN,;(1mM) 7.42 80.1
Catalase(50pg/ml) 20,70 223.5
Catalase+NaN, 7.80 84.2
H,0,(0. 1mM) 10.78 116.4
2. No NADPH-generating system 0 —
NADPH(0. 17mM) 9.42 101.7
NAD*(0, 33mM) 2.07 22.4
H0:(0. 1 mM) 1.62 11.0
3. H,O.-generating system 8.31 89.7
without microsome 3.02 32.6

* Microsomes were preincubated with ethanol for 3 minutes at 37°C; the reaction was then started by
addition of cofactors(NADPH-generating or H,0,-generating system) under the same conditions as in

Fig. 1.
preincubation medium.

When the effect of modifier was studied,

the respective compounds were incubated in the

Table 8. Microsomal ethanol oxidizing system(MEOS) activity.*

Reaction conditiion

MEOS activity (nmoles Acetaldehyde production/mln/mg prot.)

NADPH-generating system
NADPH-generating system-+ NaN,(1mM)

NADPH-generating system + Ascorbic acid(1 mM)
NADPH-generatingsystem -+ NaN,;+ Ascorbic acid

9.261-0. 40
7.4271°0.32
11. 344-0. 26™**
10. 8940, 18**

ascorbic acid.
£33

MEOS activity was determined by observing the production of - acetaldehyde from 50 mM ethanol by
rat liver microsomal preparation with NADPH-generating system (0.4 mM NADP+,
phosphate, 7 units of Glucose-6-phosphate dehydrogenase)

10 mM Glucose-6~
in the presence or absence of 1mM

MEOS activity in the condition of existing simultaneously NADPH-gnerating system and ascorbic

acid(1 mM) in the reaction medium was corrected by substraction of ethanol oxidation induced by the

spontaneous autooxidation of ascorbic acid.

2) Ascorbic acid 7} Microsomal ethanol oxidi-

zing system(MEOS)olf o|X|= H&

7k microsome o] o|sjA] ol gh-g-o] Abzhslel ofAE
gl sto} =E A FE FEE NADPH-generating
AERE A ¥ B &2 AdA Fig L
I} Zbo] 1587bA Hb-3A kel #isl gl A ow F
AgE % 4+ e 1),

Microsome - -£3} o Ie}%gl o} A NADPH ¢} O,
ol 3 AAARAE AR g g8 doldrn
<b#d 2l v} (Lieber and DeCarli, 1968) NAD*wl & 713}

system 2

71 % NADPH-generating system -§ AR83ted 4-&
spach ol gb-g Al3l7l dAe g4sE AoE Mo
NAD*7} MEOS ¢ 2845 =bgsia B28e & &
g, ¢ Ashe MEOS: ADHsel 799 4 9k v}
& R AAEEYE F 4 Ak Asolsh

@ HO,(0. 1 mMyshg X3 bgalol Arha 34
ol B1-2 Wl Abe] E b 9lglo, NADPH-generating
system #} 7ro] EAshE 79 ofEbSl Al 99
S5 Bk EAle] catalase(50 pg/ml)H 7= o b
49 487t 5749 Ase NADPHA 4shs s
HO® 443 w8l HOot Eaate 24 9
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o8} 8F H.0,7} microsome o] 2|3l of
& o A}l J,Xé FAslrlnete ATELR AT
& 4 el (Table 2).

NADPH-generating system off 23+ of eb-2-¢] 213}
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azide o] 93] catalase 7} QA= 2 48 A9-S

&% 4 dyvh
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S Ao g o el 2 AlF <% s} 26,7141, 08 nmoles
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e i)
=3
o[o
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ImM sk H7ber Aol E lehgel st dolue
RE WA 4H 0 2 ascorbic acid & =}Eabsle] &8
A= «OH redical off ¢ &)

cid ol

7 2. o)} 7o} ascorbic
o3 ol e-So] 4bsbE kRS A A sk, o
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o3 ol gkgo] A3y Ao ® Faked ZAG A 1L
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b F7bs A Bglek(Table 3).

H.0, 447122 0.4 mM xanthine 5 .02 units

A4-43kel microsome o] 2

7}E ascorbic acid &x4] £4-3}4]

/ml xanthion oxidase &

52 23" 4 9t catalaseo] o3+ ofek-&o] 4b
3% =334 A3k 8.3170.26 nmoles acetaldehyde/

min/mg protein & & i}lelylel,

¥g.98 ] xanthine+xanthine oxidase 9} ascorbic
acid 1 mM o] SAd] &G A5 olEgel A%
20.18—1.81 nmoles acetaldehyde/min/mg protein
o3k ol A3E
A 3k 5.89--0.33 nmoles acetaldehyde/min./

o} gla o 7] 4] ascorbic acid of
A A A
mg. protein ©. & ascorbic acid ol & H,O.-
generating system ©- ]88 microsome | catalase

o ol 45t A g ® 4 gk
3) Ascorbic acid o 2

Ascorbic acid o} 2] g} o) gb-2-2] 4}3L= ascorbic acid

b e pHA A Aol Sls] Aoz 4

Table 4, Oxidation of ethanol by rat liver microsomal preparation with H.,O,-generating system in the

presence or absence of 1mM ascorblc acid.*

Reaction condition

Ethanol oxidation(nmoles Acetaldehyde
production/min/mgprot.)

H,0,-generating system

H,0,-generating system+ Ascorbic acid(1mM)

8.312-0.26
5.8920.33**

Values are mean--S.E. for 4~5 experiments.

* Oxidation of ethanol was determined by observing the production of acetaldehyde in the same con-
dition as described in Table 3., except the reaction was started with H,O,-generating system (0.4 mM
xanthine+ 0, 02 units/ml of xanthine oxidase) in the place of NADPH.generating system.

*%* Ethanol oxidation was corrected by substraction of the oxidation of ethanol induced by the spontaneous

autooxidation of ascorbic acid.

Table 5, Effect of H,0,, hydroxy radical scavengerson the producti on of acetaldehyde by ascoric acid*

Addition

Acetaldehyde production
(% change)

Complete system

Complete system-H,0,(0. 1mM)

Complete system-+S.0.D. (20 pg/ml)
Complete systom+ Sodium benzoate(50 mM)
Complete system+ Thiourea(50 mM)

100

* The complete system was consisted of 0.1 mM phosphate buffer(pH7.4) containing EDTA(0.1 mM)

and ethanol(50mM).
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7k microsome of ¢] gt ol Bk8-¢] 413} NADPH 9
0% 94% 82 48 wol4 MFOW 25 ok
Akl falsivtn ¥uns s 9o (Howkins and
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r°“
ol

o

5~

oF vk

n?L

Ascorbic acid 7} off gb-& of AF Fdof] u] 2] o 3F—

<

#% MEOS &= ADH catalase =g} .g]%
°,lJ, A4 ?g}(reconstltued system)w» gk 4] 4
}.

9 A= NADPH &4 gxuqd
radical o] A3, ojekLe
2 2g3t Axelan 353 ¢lrh(Cederbaum, et al,

1977, Ohnishi and Lieber, 1977, 1978).

Ascorbic sh o] A& AEA W] ALSF e vk
ol F8 ﬁi‘% 3 Ao o= glou) o
7tAl A2 Well A2 d3bo) M2 B g gk}

(=2

< -OH

-OH radical scavenger

i

Ascorbic acid 7} 2% 5 guinea pig sl 4 7+ MFQ
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=
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