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Mechanism of Alcoholic Liver Disease
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A" CoAZ AEH 0 acetate® Fal¥ 5 Awa) CO,%
H,0% thAtE A 7d43128 Foto] s Agls
Ao Fas ez AFH HATYNA oeeS
SN ELHS = MM F|E ELRE NESE ¢E €
T2 A A(alcohol dehydrogenase : ADH), w4 ofeg
A8t A (microsomal ethanol oxidizing system : MEQS) 2
peroxisomedl $1i= catalase system©} S1tHScheme I).

A Al et FT7 2g o, e
F2 ADHel| o3 2t3tso] NADHS ol ESH S =g
gt FAd 449k NADPH &4)3 MEOSE %8l
olehgo] 413}s]W NADP™ % H,0Z AA4shed 344
Ql AHAIME o 10% HES LEo] MEOSE T3 of
AbsfolA|al glols”,

1) ADHY & 439 43l

Arg 31 ADHE 719 %3 o] 938 934 (pol-
ymorphism)©] &#&o] #8HEH ADHE ADH, A
ADH:7HA19] §Axte] o8] A= o, B, v, 1 B 3]
subunitZ T olFAoln] £ 2 EA wle} Class
I, %2 & Yol -chk(Table 1)
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Schem I. Three pathways of ethanol oxidation and the oxidation of acetaldehyde in hepatocytes.

Table I. Genetic basis of human alcohol dehydrogenase

diversity.

Gene  Allele  Subunit Dimers Class

ADH, ADH, a aq, af, ay:, etc. I

ADH, ADH] B: BB, Biyi, etc. I
ADH} Bz Bsz, QBz, etc. I
ADH% BS BsB?,, aBa, etc. I

ADH, ADHj} Y Y1, Bavi, etc I
ADH3 Y2 Y2Ya Biva etc I

ADH; ADH, nooonn I

ADHs ADH; LA 0 4 1

o3} BB, isozymee] AELIAA = 85%UH WA
Wl HHAF vl M= 5% o]t ADH,9l geno-
typedl ool wet YFUAL TE TheAn Azt
A7 ADH levelo] 44 “dejel X o) &2 dAHE Aujshe
Aol ohiEz anA & FFo] gl Ao AdHn

9\1 E},IO).

2) non-ADHel & &¢Fo| 43l
LFLY AGE HAHAS T ST A e
9] clearance’t %7}l H oluol = ADH7} 8 A%
& Aolghs Ardelw ol7io] Bl & 04 dge &

=

£ o o

3

Aol (1) ek tiibe 352y ADHEA Hehes o
ofub2] %) (ii) smooth endoplasmic reticulum(SER)
o &40l Yot (i) cytochrome P 450 &% %7}
ok §A MEOSS] 84 F7b dio] vehdopee g
(iv) ADHZH deermice?] ethanol thAF 574 A4 dee-
rmice®] 80% ol @3> o] FEol dF& HUIFA F
S W oolghg tiabgol Fobebn 1 #4e MEOSEA
Sl g Zlold AFATIL Husn opel”, o)
§ AHAE L Y oehE AFFY o talE F710t
FE MEOSEA Z7iddl 71dste HoFes Aoza,
MEOS &4 fr=e A%< alcohol 4ol Wi H-e3
A dojut Hgo g HFHL,

MEOS< cytochrome P-450% NADPH-dependent cy-
tochrome P 450 reductase®.& TFAHA e <2
Mgt} Befdh p4502 B FH7F AUk ol F 4R
specific¥ ©]4 A= “ethanol-inducible” form$! P 4502E
106" o] 549 kmX|+= ADHETH 2w} 27] gEo
dEol 437} BobM BFFert 2 49 P4502E1S
EgHete MEOSHOl o8] &2 tiA7} webA)A " &
A& A 98 P4502E10] frE 0] MEOSE4©]
50-100% Y%= S7Fskx, o] o, o] A& T fAtH=
o) v &L 50%04o] HoH,

ue 12
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3) oM EZY S =9 23}

DA EUe L 3le @44 F4A(aldehyde dehydro-
genase | ALDH)E 4% %9 isozymeo] EAat=d*® 1
Z ot ELY I =Y Atste] F2 #fdta e AL o}
AEYH =2 7142 & o kmA7F 3yuME #2 ME
£ glo}e low Km ALDH(ALDH2) 9} km3]7} 30pM=
¥2 ANEZY high Km ALDH(ALDH1) 9 F %ol
(Table 1) o]& ©lAo] FEHL 69% 7hFolth’.

Table II. Kinetic parameters of human liver aldehyde
dehydrogenases towards acetaldehyde

Source  Ku(pM) Vi (nmol min'mg") Vima/K
Cytoplasm 126+ 10 6.910.2 55* 4
Microsomes 728% 71 9.3%0.3 13+ 1
Mitrochondrial 247+ 36 5.610.3 232
outer
membrane

Mitrochondrial 1.4% 0.3 8.1£1.0 5790+
matrix 1063

ALDH2E #Axte] HEdwol2? B #
AA7E EAERE ALDH2E #4% homozygote
o} B2 3 2] homozygote T B33 B2 E
heterozygote?] A|7}A] #o] FEAfgHr}es,

MiHeg ALDH2 A&abe &5 A, 8% of
ANEQH S = FE7t FobxAd Aol FojAla W
ubo] whelzw PEV|E =7A Ao ¥

ALDH2 Z&A7F Zer dEQlY o 50%7
ALDH2 A<&zlolth ALDH2 Z&xpel 43532
B ool 1 ooyt =81 424 HEE #a %
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of #AE AL &
g #AVL &S F AW
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94 redox potential®] ¥3tE pyruvate®] lac-
tate22] A} Z7138te] lactate %7} F7hshal
w2 o) M9 lactate &M 7F A4S o] WA lac-
tic acidosis & it ol Al 53] fPsi wF
lactate®] ¥ X7} 2oFXW uric acide] =29 A
o] A&tEo] AF uric acid®l FE7F FTUHSCRY,
3t redox potential ¥ a-glycerophosphate
57t EobAA FHX W triglyceride® 543}t
o gd2A AWNS dod Sk Qv ole dF
3 & NADE 887 3+ citric acid cycle 4
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ut o] Salaspuro™ M ¥F M #E redox po-
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geelole] A% Faj7h A71E chMELH =Y u
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28k5o] Aslel 7 SN ELHIE w2 4 B adductE AT, B3] sk ol
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Fig. 17 20 =8 A3} Zo] oPMELH = v F§E ARHOR A st HAXEH|
protein¥ peptide®] a-amino &7t} lysine 271 Wale] wEy| e Asss Aow AR
¢] g-amino group 2 cysteine 2719} thiol group@ 3990
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(CH)e R
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Fig. 1. Interaction of acetaldehyde with amino groups.
(o]
HaN _CIH -41.1, -—NH -R  Protein
i
SH \
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Fig. 2. Interaction of acetaldehyde with cysteine groups.
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g 7 th oHELHIEE KA ehRvkA R
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f3te] 219 HAXY WA, THE o7 A
AW macromolecule®} ¥H5-3te] adduct® FA3
12.34.40,44,46) 0]9401]53_ 2VE FA B4 A 345 9} glu-
tathione &:H]*" E£&= A A F & T3 A
Agaste dodle 5, thud e wd
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Fig. 3. Haemagglutination titres of antibodies
against acetaldehyde adducts in alcoholic

patients and control subjects.
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4) AR A A4, free radical®] &3)
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Fig. 4. Liver lipoperoxide level in 40 patients
with chronic hepatitis according to daily

ethanol intake described in subjects.
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P 4509)= NADPH-cytochrome P 450 reduc-
taseE E3 Mz} TFHY ol v|Fo] AFEA
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P-450-Fe*

) .
X

ROH
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Scheme II. Generation of superoxide anion as a
source of hydrogen peroxide by the au-
tooxidation of cytochrome P 450

Scheme Il YEFH upo} o], 4b4 &z stol A
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739- superoxide anion® W&3la 2ksl¥ ] P450
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7b AA 9k-g cycled] key stepolw o] wE-Eo] &
To sty el Ra&mete] H7F AA 9] coup-
ling £&& A&} 7|™e] EANE HS s
Holl A MA7E =0 H Fr] Azt 1A
Eo] g 712 43}
"}ﬂd«] P450°] A A=) AT o
9} AEtE o] Ral&ree] v HE 71E
w} apo] 7k QAR theF 101 g HAlEN
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9] glutathione(GSH) &) AW F=7} @At
0 71 o) FZA Liebers ol ELH =7} ¥HEA
o] ¥o} GSH# AH wHe, 2vE 7ts4s Bu
97, Speisky?} Lauterburgs: oA EYH =
7} GSH §4& Asjstmzse b E W GSH
=7t Asletn 1 A A ARSI dojdrtar
wta loh GSHell e oM EUH 3 =9 o
l G AHAA HHAJQAE obF B3] =t
SAA T g dF AHE Jl 7 AR T
5] /%l/\-)gl“: g—/\-)/\}-/\‘,] oo]:o] ‘50]_11159,60)
3 o ghg-o] MEOSO ¢]8 AFs}E oA EYH 3]
& szt FusiA 2 Aol 1 #3 GSHY &
H|7} Zhsle] GSHEY F27t #4stn E44he
He o 2Frg A5 sl ¥
o] AlAFE A Th(Fig. 5)2V.
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Fig. 5. Hypothetical link between accelerated

acetaldehyde production, increased free
radical generation, the ‘induced’ microso-
mes and enhanced lipid peroxidation and
possibly increased «-amino-n-butyric acid

production.
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FAtete] BAL GEFER 2rper,
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Fig. 6. Schematic diagram of centrilobular hypoxia in the liver of ethanol-fed rats. Both blood
alcohol levels(High C,HsOH) and high dietary levels of linoleate(High 18 : 2) can induce
the MEOS that uses more oxygen for ethanol oxidation compared with the ADH pathy,

leading to a marked increase in hepatic oxygen consumption. Ethanol increases portal ve-

nous blood flow with no changes in hepatic arterial blood flow. This increase in hepatic

blood flow, however, does not achieve an adequate enhancement of hepatic oxygen deli-

very to compensate for the increaed oxygen consumption, leading to an increased gradient

of decreasing oxygen tension from portal to hepatic vein. A consequence of this pathoph-

ysiology is hypoxia and decreased ATP content in hepatocytes of the centilobular zone.

CV=central vein.
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