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Effect of Ethanol on Allyl alcohol-Induced Toxicity
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Abstract—Ally alcohol is metabolized in the liver through two steps, first to reactive acrolein
by alcohol dehydrogenase(ADH), subsequently to acrylic acid by aldehyde dehydrogenase(ALDH).
Since ethanol could compete the same enzymes to be metabolized in the liver, we have studied
the interaction between allyl alcohol and ethanol on liver toxicity. Simultaneous treatment of 2 g/kg
ethanol by ip administration with 40 mg/kg allyl alcohol to rats increased the lethality significantly,
accompanied by potentiation of the loss of hepatic glutathione. Collectively, these findings suggested
that ethanol potentiated the hepatotoxicity and lethality induced by allyl alcohol probably through
competing two metabolizing enzymes, ADH and ALDH.

Keyword [ Allyl alcohol, acrolein, ethanol, acetaldehyde, alcohol dehydrogenase(ADH), aldehyde

dehydrogenase(ALDH).

T4 gvjg de] AH4EE allyl alcohole in
vivool| A alcohol dehydrogenase (ADH)el 23k o
AFE AR, T2 79 periportal regionl] Al E ZALS
YoA 7= FEAITAL BaEe] k) Zhe|
Ae 5 owAle] 84 ukg-& A allyl alcohol$-
5827 4 oledl, WA cytosolic ADHel| s
ZHEA) @A) BAQl acrolein® ® thAlE R, o] A
434 aldehyde dehydrogenase (ALDH)el| )3} ac-
rylic acid2 =)o} W€} @A A2 o2l
9+ acrolein® g,B-unsaturated aldehyde®+4], ¥h-&
Aol tied3] wofut allyl alcohol Abshel] ]3] 7hel A
A== A, 4153 719 glutathione s} #H-g-3le],
glutathione-acrolein adduct& 4% ¥, 3-hydroxy-
propylmercapturic acid® wjAZAY &5 &4l
ALDHe®l 2]3} acrylic acid® o)a}lE|o] A=}
Acroleine 7}¢] glutathione s TZZ257X|# Hx

FR o] B 2= o] Majel A=

-
gid

107

AlZ W9 macromole-
culest A&sto] z+E & 49 WA 2 mitochondrial
respiratory chain damageZ 52313819 oxygen
radical-& A AIsted!Y Az}t 21 At %713}
At AT 2)Afe]] o] 2A ghefl2mW

o] %], allyl alcohol®] 7548 & acrolein® &
gk Aolx g, acrolein®] ¥4 B A AHEI 154
A5 gk o2, 44 2 AA w3
3= F 7FA] enzyme<] ADH2} ALDHS] H4d9] allyl
alcohol2] 7FEAdel a3 93 v ook A
A2 pyrazole ¥+ 4-methylpyrazoleZ ADH-E inhi-
bition*] 7} 711} phenobarbital 2 ALDH-Z induction]
allyl alcoholell 213t 7Fx29] glutathione 117Z, A
Fub Azt A A A 2 A E &4 Tol FHaEka,
1518 cyanamidev}t disulfiram©.2 ALDHZE  inhibi-
tionA] 7H5AJo] Fkgtche Halvh Qlohl® ol al-

Iyl alcohol®] ADHoY| &8t Ak} & mrt 7H5A] kel

sl=
=



108

o155 - Ho -

U #Aed-g 7HRe, acroleing FE53HA 7)1 &
ALDH7} $83itie AMHE A8k qlh

Ethanol o] dj¥-Ho] 7k2] ADHel )3} acetal-
dehyde= dlAl=lr ojojx) ALDHe| s} acetic
acidZ tHAEt) 9HAZ 2 2 ethanolel] =53 4%
Are AA 73733, & fdshed, etha-
nols #AA|R F3) 2H&-o F3 Yo E A7Eo
A+ acetaldehyde= ALDHe| ¢J&] w7} o g
acetic acid® Atsld e Zx F=315c}l® Ethanol-&
2L A} BAE Fishe o8 SEEAERS) 34
uh3-o 7 sshEAl o Y AE WHEA YA, SAS e
L+ Z7A7]17]1% e}l Methanole]w} ethylene gly-
col®] 7% ADHol digt AA ukgel 93 5Ao)
Aasr|z SR o2 e H$ SAlel
359 JIsAE AR 5 glemz AA ukgel
A% =4 7t B A OFE A9 AL F
23},

Allyl alcohol2 ZtellAe] d=le] oAl A 3l
*14] ethanol?} & A} E2E-& T-H3l22(Fig
1), ethanol3} Zte] 2@ 7%, zt tiAl Aol
FAd g NS e allyl alcohol ¥ acro-
lein®) thA} %71 WA Ho) = allyl alcohol?)
acrolein® 29] AL5}A| ethanol®] ADHel| thal A A
uk--# olujz}l ALDHel 94l acroleine] 5315+
A o)) A, ethanol®] AL Q) acetaldehydes}2] 7 A
S F 5 DAlA vkgo] Zb7 ojRA ANE-
vkl w2t 4 A4l acrolein®] A 2 53}
FAo] Wzl A HE7} depR|al ol

L.
L

=5

GE FEHE WHY Ao FAWTh webd, B
A g A& ethanol FoJA] ADH® o} 2} ALDH 5

F DAl Ae] AA ukge] allyl alcohol ¥ acro-
lein®] EAJo| ARA F3S vlAlEertE AFslg)

Ay

Alef—Allyl alcohole- Aldrich Chemical Co. (U.S.
A), ethanol-2 Hayman limited (UK)98 A)&F& A}
43tdch AST 2 ALT kity 3% Aok (Korea)ol A
TFY3ich 0199 AlekE-2 2T Sigma Chemical Co.
(US.A)9] reagent grade®] 7-& AM&-3lgich

AMHEE - Sprague-Dawley 57 #38& A% 35
Foll MR AR A FFel & did ALS

Ethanol Acetaldehyde Acetic acid
ADH ALDH
7
Allyl alcohol Acrolein Acrylic acid
¥\
Giutathione conjugate Binding to ceflular macromolecules
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Fig. 1—Schematic diagram for metabolic interaction
between ethanol and allyl alcohol.
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Fig. 2—Dose-dependent hepatotoxicity of allyl alcohol.
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Fig. 3—Time-dependent hepatotoxicity of allyl alcohol.
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Table 1—Effect of ethanol on hepatotoxicity and mor-
tality induced by allyl alcohol

AST ALT Mortality
(units) (units)
Control 110+ 7 40+ 4 0/5
Allyl
alcohol 3,183+ 1,014* 1,677+ 446* 0/7
Ethanol 250+ 36 57£9 0/5
Ethanol + 2,942 1,987 6/8

allyl alcohol

Data represent meant SE. except for simultaneous
treatment group represented as the average of two
animals that survived. * indicates significant difference
from control (one-way ANOVA test followed by Dun-
can’s Multiple Range test, p<0.05).
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Fig. 4—Potentiation of allyl alcohol-induced GSH dep-
letion by ethanol.
Animals were treated with ip administration
of 2g/kg ethanol followed by ip injection of
40 mg/kg allyl alcohol. Hepatic GSH levels
were determined 2 hrs after allyl alcohol treat-
ment. Data represent mean+ SE. for 3 or 4
rats. * indicates significant differences from
control. + indicates significant differences
from allyl alcohol (one-way ANOVA test follo-
wed by Duncan’s Multiple range test, p<0.05).
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