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Malate dehydrogenase(L-malate, NAD" oxi-
doreductase, EC 11.1.37, MDH) &= A A WollA] 7}
o2 © 2 L-malate®} mcotinamide adenine 'dinucl-
eotide(NAD")Z ¥ E] oxaloacetate$} NADHZ
A 8L 98-8 &3l & A (Wilkinson, 1976,
Kim, 1979) 24 S8 e 4.2, F33, 49 A
2ol A wo] A H (Davies9 Kun, 1957. Délk-
en %, 1974. Wilkinson, 1976. Tyagi &, 1977
Comte9} Gautheron, 1978, Passarella %, 1980,
Crow %, 1982) A Wl A} cytosol¥} mitochon-
driad] #HAE o] U= H(Wolkinson, 1976: Pasa-
rella &, 1980. Crow &, 1982, McEwily %, 1985)
oz A Ak 28 o] Ehe YFEo 298
e s A fae NE AEANE, Ed
Z, HAA4 B, 39g Surey 2L Ak 5
A dFo] Z715n(Bing %, 1957. Aqulna$} F-
armworth, 1960; Wilkinson, 1976) &3] @& &4
ol e ZAaETH S EA 2 o] 4, 1985) . jte).

749 w7 Fel 2 Ao EFEEA ) ofr]
Hal 7tz e el g3 A3 (Moritz9) Snodgra-
88, 1972, Desmet, 1979, A4 =, 1987, ZHEH
%, 1989) 7} viEldF FAjol Mg EAUAlY A
5 2 ¥ H(Kaplani} Righett1, 1970. Toda %,
1980, #5213 A5, 1985, FF23} ofdd,
1985. Sherlock, 1985a, A At& oF #3&4], 1987, ¥
BAE #HFE4], 1989). 2]l ojof TR FHAE=
o] Fie gAe] MEEH olE A FIAAM=E
Ag g4 HES JYeids 5452 5 nucleo-
tidase(H&2 2 A4, 1985, &4 5, 1987),
alkaline phosphatase(Kaplan3} Raghetti, 1970,

JEIEREN

Righetti® Kaplan, 1971. Toda &, 1980: &4
%, 1987), leucine aminopeptidase(&&=2], 1980,
H4z9 1987)%  y- glutamyl tra-
nspeptidase( 232 3 A+, 1985, #HEH  F,
198719} e dxA EAES & F Aoy =
alamine aminotransferase{ 7 <13 &, 1989) 9} asp-
artate aminotransferase(Z 3] %, 190) = & <+
gk 28]l E3) €944 8492 lactate dehydro-
genase( ZF 24 71 ol 4, 1985), MDH(&H&EA
o] A}, 1985), alcohol dehydrogenase(#&2 %,
1988) %! aldehyde dehydrogenase(3}3&2] %, 1988)
= SFEEANA 2 gAME ] At o

FHE AV A AWz, 79, HEAEE
o] % (Christoflersen™ Poulsen, 1979, Woo-
ddell, 1980, Sherlock, 1985b)& # UL o]u 2k
X A% 3ed wsle wtH(Chnistoflersen
37} Poulsen, 1979, Chang, 1985. Chang, 1987) 11
goh 2da FY 5T oM HeEE 9
3t71 wgdd By ohlek AR BistE obr|E=
Z(Ritchue, 1980, Ellenhorn®} Barceloux, 1988)2
2 o84 dch

Sefol ofM FAL AnlFe] Hojde mel &
F2 218 otrlsv= AHEC] B o] H1
(Bruguera %, 1979, Christoflersen®} Poulsen,
1979, Bosrond} Li, 1980, Wooddell, 1980, Lie-
ber, 1985. Chedid %, 1986. Dworlin %, 1988) 31
ox B3 F3 tiitel FE A7IQL 7 vlRE

#z4,

F49 9L €L FEE 93 Yol F,
1975, Matsuzaki®} Iieber, 1977; Wands %,

1979, Nakano %, 1982, Uchida %, 1983. Chang,
1985, Savolainen %5, 1986. Chang, 1987. Eagon
%, 1987. LaBaume %, 1987, Diehl &, 1988. Ell-
enhorn¥ Barceloux, 1988. Hoek %, 1988, Ven-
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katesan &, 1988. Yamada %5, 1988, Hutabarat
9 Yost, 1989, 433 £, 1989, F=2) =,
1989. Casey %, 1990, Diehl %, 1990, 7o 3] &,
1990, i3] §, 1991a. 71d3] %, 1991b). wja}
M SFR A 7rE o] 24 Y rHChristoflersen
7 Poulsen, 1979, Wooddell, 1980, Sherlock,
1985b) &= R37 i 2w taAFo) e o &5
£ 3HY 7% (ethanol) £% o] ekr| @il 7123
¥ YoM MDHY #AMEL ol A Ao
2 AZEoh 3 iAo gn g8 e
€ METT S 2 SR "ubHe By gl

o] AFE ol EAE A 9 uPpo=m
AMEg dgozy vy 34 25 g4 9E
EHE NN AL GE LAY Ay E o
A 34 FH 5L o7 A2 F A3 7pxA
o]X MDH® $A4%& 243t 1 452 um
HES o)

HE Y

B % MR FEL 47 o4 pe ziom
AR A4S 280~320p i Sprague —Dawley %
o £¥AE AMgslFen 128 5lal2 sl o)
0 go] F BFOE UNAHE 1). =
(1), THAEF ¥ 19, 29, 39, 79 2 14U o)
7zt %91 7hp& T (E54), Eagon $(1987)¢) wr

ol ek 52 (v/v) ethanolg 60 7F A Azl &=
A% 5% ethanold YA 2LBAY % |
Y, 29, 3%, 7Y o 14Uel] 2zt Zo] wy =m
5 F MrEE 3 H(E5%), Ln £(1975) 9
el wek AF kgd 4e9) ethanolS Tt 1 7}
ZF 1OAIZE B 24A1Zkel &9 BHRAR T 34
FH FES N H(E2R) Solu

AP AE Fe sesion Ny A B
o dAF Ao AKEAAL. AJr: AgAle
FHE A AYEE AR S A st

T FY BET, VA FE FE 5 slese
F o nd 3 2E & E29RER3L 9 Fo)
M &9 5%(v/v)  ethanol& % (Eagon <%,
1987)& Aol AA) sk aela g4 =3
TEE 43 AT kgD 49 ethanolo] Edrn e
25%(v/v)ethanol §24-¢ ZA(Lu =, 1975)s}o3 1
3 AT o sy

THELAAE, JIee 2 M2 B By
o AT HES sty Y A A PEY
o HE o 12417 F2 A7) F ether v} aol A
AA st

THHERLE B2ARY o lem oz 99
7o FRHE Zzt o] FAS % 1 s
Ao 1 A4 g A4 gola
Aot 7heEe o A& A5 90,

AHEL AES dH) B2 gERoany z

Utz 3 ’ 14 Days following operation
-3 1 Sacnificed
PONR §
Sham operat 1on groups( Sham ) O—— .
ponn = 4
.—-—-—3
Common bile duct Ligation groups Sy 3
(CBDL% o .
0 (60) (61)(62)(63) (67) (74) ( Days following admimstration
e + '  of 5% (v / v) ethanol)
..__..,l.._..i-i £ 7 14 Days follow1ng operation
e I
Ethanol + Sham groups +=——y femtp = vv = e 1
&———71———-.‘ ...... -——-
l-———' ‘——-.. W o - en - - - - ‘
e ] e-$
hu-—,l—-—-—‘--»-‘
Ethanol + CBDL groups sy s = = = =~ 4
bty bl v m v m e mm e $
e 3 s, = o > o - . - - -‘
Ethanol 60 days by (15) (24) (Hrs following admimstration
r—p & ~s. ' of (4g / kg) ethanol)
Ethanol 15hrs group 0 1;‘_‘ Days followng hgtion of
Ethanol 24hrs group $ common bile duct

Ethanol 1.5hrs + CBDL group sy o

Ethanol' 24hrs + CBDL group *7 4 +

Fig.] Experimental design.
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Malate Dehydrogenase &40l vl 3 & 4 &

aba A APAL A7 g rR e s Eke] 4T
2] 0.25M sucrose} o8 @WFEA|Z] 3 AAFH L
v A& e MEEYS dAstch 2ela
A A e A4 FPste] S dn & &b
g4=8 SH3 Ak

Al2fF B~NADH(reduced nicotinamide adenine
dinucleotide. yeast grade [, sodium salt), oxa-
loacetate, sodium deoxycholic acid, FFHEFTEL
Had o (10g/ 100
mi, bovine albumin)% < Sigmarle] A FE A}
g3t o 19 YWACFES B4 v AuEE
AHg-3t Tk

MEES HES 7te Wxa #3535 Shursto
Ztoll gob U sucrose & JHEF T BT A A
st gl e hE FA Hols dBoz wHE
o EFRT g 1F 58 A3 st 9 gFe] 0.25M
sucrose?-2& % o] teflon glass homgenizer(Tho-
masA} ¥ chamber clearance 0.005—0.007 inch)
2 2~4TE #AASHA 400rpme] HFE2 ZHA
YA 53] L& vbf 3o 10 wiviel dxF FE
€ NEAL) oA ARG r2F FHY 40mlE
2 5}e] sucrose linear density gradient A€
W (2347 A2, 1986) © 2 cytosol ¥ mito-
chondnag& ¥ sct = 2tx3 9] v dARS
571 x g(average relative centrifugal force, ©|3} 4§
FiHolA 10832 AR sd mA e nntfR
oy g Axe 22e Al A o 2 AHAE
7,796 x gol A1 2083 YA ¥ 23l pellet 3} 47
S Ak ol dojH FAH NG cytosolFH o2
Abgstgdt. 9 glel 7,796 x gl A 2083 A E
2 sle AAA 42 pellet-% 0.25M sucrosed ol
HeA| 7l o] Y& 20~45 w/v% sucrose linear
density gradient 8948 $2 Y4l@ Ayl ¥3t
AlA 45200xgoll A 208 1B st A 3
AES 0.25M sucrosedoll A dEAA 7,796 gol
A} 2083 QAEE S pellet S AU2T o} RE
mitochondria® g 2 g8 A}&314 ).

o] MEEY oy BE R3E 2~4TAAM
AP oen olu A&t #4271+ Du Pont
SorvallA}¢] RC —5B refrigerated superspeed cen-
trifuge$t OTD —65B ultracentrifrifugedtt 1¢}
31 sucrose linear density gradient £ 2] AlZe
gradient former(ISCO model 570)& AH&-3l] #|

(enzyme control 2—N)%

Z&ad

FAAMB ZH €3  cytosolS o}FH Hxql
o] AAARRE AN e mtochondriay
ultrasonic dismembrator(Fisher model 300)=%
20404 k cycel/sec?] %2 2~4ToA] 284 5
3 2L qoldsled MDHEAAI SR AFE8LE ]

TAgNE 5 % 49 1o MDHEAXE =
A2 oxaloacetate®} NADHE 7|3 & 3l 309
Al 283 A7 E9tel 340nmuHgol A Ao
F#5ME zH: NADH7F NAD'2 2tshswx 7t
23l FHEEN E4L28AHEE AE3E Segel
9 Bing(1956) 9] Wyl oot 1ela o] &k
4= d¥le 184 Iml 83 &5&lmgel ©&
do] gkg-ated 0.001¢ EFFx=d WA= @Ges
1492 sl

o) ol AeYd FLPHE 2ZPL 1 F
dw g Fol7] 98t Sigmarle] EEAAE AME
gt FAsger & AR disle] 23] &3
o 11 PFAAE HIAh o] AP & aLxgA
= &% Al&F BEFBx A= computer con-
trolled enzyme spectrophotometer(Varian, Cary
210) At

Chidgd, 49 Fo UM YFL 05N per-
chloric acid®} methanol-ether(3 1) &Aoo g
-8 A A (Greenberg®} Rothstemn, 1957)%F ©}
< biuret®¥ (Gornall, 1949) 2. 5 A3}t

MY dojxl H¥E9 F9d4 HAHEL Stu-
dent’s t-test(Schefler, 1980)¢l 23} t},

o x

oM FH B gFoflAM ZEHRHEO| 742 oyt-
osolic ¥ mitochondrial MDHEAM 0l O|X|= 2

Wy 2 25 A FFHNA AL 5%(v/v)
ethanol & ®o|®A FH#g AIPUE = Lo
cytosohc MDHEAH = W4 4 53 24
73 2% F Need § SEAME fold 84
Z712 JERIQHE 1). 2y o] ZENA
mitochondrial MDHEA =& {98 WES JE
WA FAcH(E 2).

FAF e F98e FAAF FolA 79 cytosohc
MDHEA R WZEY 7tesdd vs 29
A% % 2doE o 15%(p<0.05), 3dd= °F
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31%(p<0001), 7dol= °F 34%(p<0001), 14 HHE AR To) IR AR Fuco Ay
ol & °F 37%(p<0001)9] #ZAS ek = 712 B 2 BT} 7 =UTH(E 1)

A FY 25 5 Fdag 433 FolAMe 1 d # 49 mtochondrial MDHEA4Y == %43 9]
Z3¢ Y FAFE & beEed 3 e ¥eko Z98E 2298 e 75 vE 290
o] EAe BAYEVL FTew A F 2dole= oF 7 7Y 2 4] Fo% 2 E e =
17%(p<005), 3™l °oF 26%(p<0001), 14d0f T8 248 3 7delE oF 49%(p<001), 149
£ 2 41%(p<0001) 2] 7H4:& vepRdch 2Evt = 2 51%(p<001)e] 4% #4As el
B £ 55§ FHys 439 29 FdEan el WA 33 2% Fo 2949 ASHS o
A3 ¢& vuds de Y FY 5 F 3 v a2 dEed Y 7Y S5 3 15es 3 2

Table 1 Effect of common bile duct hgation on liver cytosohc malate dehydrogenase(MDH) activi-

ties 1n chronic ethanol 1ntoxicated rats

MDH activities

Day(s) ( Umt mg protein™ )

following ( Normal, 14,328+710, Ethanol 16,124 +926%)

operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 14,513+ 811 13,472+ 1,417 16,259+ 1,0212 14,528 +1,605
2 14,612 + 764 12,475 +1,508° 16,352+ 1,002 13,596 +1,556¢
3 14,874 +842 10,327 +1,530° 16317+ 9568 12,035 + 1,656¢
7 14,536 +793 9,558+ 1,794° 16218+ 0432 10,976 £ 1,667
14 14,736 +812 9,325+ 1,802° 16,448+  930° 9,762+ 1,67

All values are expressed as mean *+ SD with 5 rats 1n each group
Animal groups are described in Fig 1.

One unit of MDH activity was the amount giving an 1ncrease 1n E,, . of 0001 / min

a., P<0.05 vs Sham, ¢. P<0.001 vs Sham, d, P<0.05 vs Ethanol + Sham, f. P<0.001 vs Ethanol
+ Sham k. P<00l vs Normal

Table 2 Effect of common bile duct hgation on liver mitochondrial malate dehydrogenase(MDH) ac-

tivities 1n chromec ethanol intoxicated rats

MDH activities

Day(s) ( Unmit mg protein™' )

following ( Normal. 9,765+ 1,757, Ethanol. 11,056+ 1,706% )

operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 9,854+ 1,762 9,822 +2,014 11,042+ 1,658 10,932+ 1,946
2 9,776+ 1,638 8,064+1,912 11,153+ 1,792 9,278+ 1,713
3 9,732+1,761 7,753+1,841 10,987 +1,691 8,127+ 1,828
7 9,810+ 1,792 5,025+ 1,763 11,078+ 1,689 6,686+ 1,889¢
14 9,770+ 1,696 4,762.+1,789P 10,992+ 1,712 6,069+ 1,758°

All values are expressed as mean + SD with 5 rats 1n each group.

Animal groups are described in Fig 1l

Unit of MDH activity was defined as described 1n table 1

b, P<001 vs. Sham, d. P< 005 vs Ethanol + Sham, e. P<00l vs Ethanol + Sham
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Malate Dehydrogenase #4ol vl x)i= 33

B} o] 49 4R FHUEE F 3UFH
U472 Kol FAE vepddch F vy =
55 F 39 288 ol 94 FH 55 F
1eEs 3 SR Fgd 43 F 3dde 9
26%(p<0.05), 7dolE= oF 40%(p<0.01), 149
9 45%(p<00) A AE Ve A 28y
| 849 $4EE Y T4 F5 F U
A8 I FEAT A 3 LS v Wg W
9] FH EFE F FHAs UF ol Faan
A& Frcoh A8 A7 53 3 S5t oz
FUHRE 2).

ZEHUE ZAES EF M M FH 50| 2
2| cytosolic % mitochondnal MDHEHA E0j| D|X|=
4 HFGA FEGSS dad F 14U 3A
F3 FE& A& u 719 cytosolic 2 mit-
ochondrial MDH &4 x9] ¥i% & 2}2} £ 3¢ 4
o} gt

#7+9) cytosohe MDH 4%+ 4 74 £
58 AFHE We fod #4337k ey
(%3). 28} mitochondrial MDH A%+ 34
3 F5S AAES Je E WEo] gIdH(E 4

185l ] 7ke) cytosohe MDH #4x+ F3¢
2z 149 F 38 7Y 5 AW 2 lx
o<l FA FA FEw AZ] ool vl L AR
7} @itk & FEd 4% 4Y F 44 TR 5

S

o

4—30‘1 vla)] o] @iel FANE oF 10%9 A
dehgles g9 43 4Y F F4 F3
AlZl oh& 24A1 7kl Bl AA S e 1 W

4
tio

Z7 FA4 FH S5 A7) 2423 Tl gAY
AlZL Foll HlE) o ghel e oF 21%(p<O.
on el 7ZHAE veRdAch 28y olBAS SR
= Fda 23 £ 4o 34 4 555 A
o 2 dRE U9 AF F Ud ARg 7
I vude e FEU A3A F UYdd 4 F
3 FREE A ol FHH 247 F 14d A
TR @A F715 e 3)

# 9] mtochondrial MDH #Al:&= 93
14 F 34 7Y FES ARE A 2 dx
F4 F8 FHE0 A 2ol vlE [l
& Vel a3 o] EAa0 SRR e
cytosolic MDH @&4x9 WE# & ZFF¢oz

71 ol
FEH4Ed 7 14 A Fugd o @3 F)
& YepNATHE 4)

oG FH SE EFoM ZEHnz@EEo EH
MDHEIM ZO| O|X|= F& WA 73 58 A1
g F o) A A4 5% (v/v) ethanolS Ho|H A 3
& AF9S d 3 MDHEH 59 wEL R 59
Fia=2

F ¥A4<9 MDHEAEE U4 3 55 £9)
Uit £ 35 §F e 3 2EA HY
2A71ZF B d HES Jep A ghsith 1893 A
HH e FEHE ZAEAS PoM e MDHEA
5 2 U2FES) sl vE Fdadd £
199 &= oF 139%(p<0.001), 29 &= 2 107%(p<
0001), 3dell& oF 29%9¢) Z718 e AT =3
A £ TR F SFUns A4Es FdMe 2
2y B 4 F% F 7hred 3 7o 9l

> HLo
oo

Table 3. Effect of common bile duct hgation on hver cytosolic malate dehydrogenase(MDH) activi-

ties 1n acute ethanol intoxicated rats

MDH activities

( Umt mg protein' )

Normal CBDL Ethnol Ethanol 1 5hrs Ethanol Ethanol 24hrs
l4days 15hrs +CBDL 24hrs +CBDL
14,328 9,325 16,212 14,520 20,031 15,865
+710 +1,802 +1,53% +1,307% + 1,587 + 1,541%%

All values are expressed as mean + SD with 5 rats in each group

Animal groups are described 1n Fig.l.

Unit of MDH activity was defined as described 1n table 1
3. P<0.05 vs. Normal, 1. P<0.001 vs8 Normal, r. P<0.01 vs. Ethanol 24hrs, w, P<0.001 vs. CBDL

14 days
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Table 4. Effect of common bile duct hgation on liver mitochondrial malate dehydrogenase(MDH) ac-

tivities 1n aute ethanol intoxicated rats

MDH activities
( Unit mg protein' )

Normal CBDL Ethnol Ethanol 1 5hrs Ethanol Ethanol 24hrs
14days 1 5hrs +CBDL 24hrs +CBDL

9,765 4,762 11,464 6,723 11,523 7,362
+1,757 +1,789 +1,626 +1,837° +1,743 +1,672r4

All values are expressed as mean + SD with 5 rats in each group.
Animal groups are described 1n Fig 1.

Unit of MDH activity was defined as described 1n table 1

o, P<0.01 vs Ethanol 15hrs,

r. P<001 vs Ethanol 24hrs, u. P<005 vs CBDL 14 days

Table 5. Effect of common bile duct hgation on serum malate dehydrogenase(MDH) activities 1n

chronic ethanol 1ntoxicated rats

MDH activities
Day(s)

(Umtml ')
following ( Normal. 135+19, Ethanol 139420 )
operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 136+20 325452 140+23 413+ 621
2 137422 2844 50° 139421 376+ 5168
3 138423 178+ 46 141419 262+ 4612
7 139+19 151+34 138422 218+ 4202
14 136422 146+ 36 137+24 194453

All values are expressed as mean = SD with 5 rats in each group
Anmimal groups are described 1n Fig 1.

Unit of MDH activity was defined as described 1n table 1

¢, P<0001 vs Sham, e, P<001 vs Ethanol -+ Sham, f. P<0001 vs Ethanol + Sham, g. P<005

vs CBDL

stel o] mael FHEIE FRAAT F IdelE Ecipg ZAS SF0IM B4 FH 50| ¥
oF 195%(p<0001), 2¥ il += 2F 170%(p<0001), 3 & MDHEAM GO Ulxls "st x4 FHae
o= oF 86%(p<0001), 7%101]1:- oF 58%(p<0 A%e & 149 34 FH FTEL AAS A 8
01), 140l <F 42%9] 4715 eERAAT 18 4 MDHEA 5o MEe E 64 puh

1} d3ye] MDHEAx= v £4 3% F ¢ A ¥do] MDHIAEE 24 2% ZES 4
e AR S FEEV RS P2 UIRAE g W Fuwdd ¥ UY AR @=
M g Y % F FENg A8 w1 T wwe geha gk el @A o] as
GoEAE 5 19%E YAt W #3H} FoE o) BAEE FHHAY T 1420 A =FH 2=
veldiith & gt F4 S5 F FEad 43T & AL W gyo] L Wz 2 24 A%
ol Ftehdt AFP wuch FaAL T 1 o N2 ey FRwad T 1Y Aoy @l
= oF 27%(p<0.05), Y= °F 4%(p<005), 14 wjs) @A4§ 242 GEhpolt = 8" o &
Aol of 33% Aol wUurt 2o Bk FHAAT WY F F4FE F5
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Table 6 Effect of common bile duct hgation on serum malate dehydrogenase(MDH) activities in

aute ethanol intoxicated rats

MDH activities

( Unat ml')
Normal CBDL Ethnol Ethanol 1 5hrs Ethanol Ethanol 24hrs
l4days 1 5hrs +CBDL 24hrs +CBDL
135 146 142 280 156 348
+19 +36 +41 + 610 +53 +578V%

All values are expressed as mean + SD with 5 rats in each group.

Animal groups are described in Fig.l.

Unmit of MDH activity was defined as described 1n table 1.

o. P<001 vs. Ethanol 1 5hrs,
001 vs CBDL 14 days

& A7l o] 2HAAH F Y HAS FRO
24 74 25 ¥ 154200 AL HE o
93%(p<001), B4 74 H= ¥ 2447be] 54
S W oF 138%(p<0001) 2} A § F/1E o}
B 21t}

! &t

FAL 4 §7] FHRA
A sl e A EE oAl WAl WA Y
% it Ellenhorn# Barceloux, 1988) 477t &

E e e A 49, 87%3¥WS §(Chns-
toflersen® Poulsen, 1979. Wooddell, 1980. She-
rlock, 1985b) 2] W wle] oF7|™ 4 Qow ojuf 31
AEE A% defstd HWaE wiztH(Chnstofler-
sen# Poulosen, 1979. Chang, 1985, Chang, 1987)
o st} oleidk Wsle F2 /b4 ¥ 2 mitochon-
dr1a¢l endoplsmic reticulumo A} fHE5] mito-
chondriaol A viehh= el Al wshe: &3, W
3 @ cristae?] Hl GE @ (Christoflersen-} Pouls-
en, 1979, Chang, 1985. Chang, 1987) ‘5°] il end-
oplasmic reticulumol] A Yeh} = W8T smooth
endoplasmic reticulum?] <~ (Christoflersen®}
Poulsen, 1979, Change, 1985, Chang, 1987)2 £
ek, o9l Mallory A Al 2] 54| (Christo-
flerseni} Poulsen, 1979, Chang, 1985. Chang, 19-
87) % Tt E HALE Fursle Hohe A HSH(Chr-
1stflersen® Poulsen, 1979) % ¥habglt}, _18]3l &
Fg 9% AE &4 vElbe gAY WEks

SF F FE A

s, P<0.001 vs Ethanol 24hrs, v, P<001 vs. CBDL 14 days w, P<0

+= lactate® A Z7), pyruvated] DA, 2

watel EF, FAMHEY G4A3 R 10‘
4ke] abst 7+4: S (Ritchie, 1980. Ellenhorn} B-
arceloux, 1983) & & + AT

b 2AC wEEACE ok sE Fee 9dA
HEA PAEE o, HESAE Uy, dHA
S, FFolt @Ael 93 e dld F(Hal-
sted, 1976)0]1] olel & gw AF o= 7)o
FEEHIE o HH BHERAL AL GeF, o
w3 ¢ F34 3 F(Desmet, 1979)0] ebd
By olue}l A3 1% Aok vebdoh(Hal-
sted, 1976, Sherlock, 1985a)

A FEade AASHE ol FFEH 7T oF7)
] AJzro] Ziatstel whel wE &R he HA o
=FA, AR 2 Aty dabrt d&H o= g
v} (Monitz®t Snodgrass, 1972, ZiA &, 1987.
AN 5§, 1989) Aol ¢H7les ozt 2= e
Z1(Kaplan® Righetti, 1970, Righett19} Kaplan,
1971, 432, 1980, Toda %4, 1980, 2w
o]47, 1985, #}HEANH o] , 1985, #F2 &, 19-
87. A el Hea, 1987, FuHa FF2, 19-
89)e.2 4=#d Urt

FadFE e Tt GF AT oprIHE B3] |
ST A #FAQ alkaline phosphatase(Kaplan®} Rig-
hetti, 1970. Righett19} Kaplan, 1971, Toda &,
1980, =34 %, 1987), 5’ - nucleotidase(&F 4
3 Aeiqr, 1985, H32 F, 1987), ¥ —glutamyl t-
ranspeptidase (2} & 4] 1} ‘J‘?hf, 1985, #ZFEA =,
1987) 2 leucine aminopeptidase(#& 2], 1980, A
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dE e} #BE2, 1987) v MM EoA 1 Ao &
b m Aol B g3 HE
alanine aminotransferase( 323} 2ol JF, 1985,
719 8] &, 1989), aspartate ammotransferase(*l%%
2l el f, 1985, 41 8] iz, 1990), lactate de-
F2) 7} o)Akl 1985), MDH(# %
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Effect of Common Bile Duct Ligation on Serum and Liver
Malate Dehydrogenase Activities in Ethanol Intoxicated Rats

You Hee Kim, MD; Jong Sool IThm, MD;
Kwang Wook Ahn, MD; Chun Sik Kwak, PhD

Department of Biochemuistry, Ketmyung Unwersity
School of Medicine, Thegu, Korea

The activities of the hver and serum malate dehydrogenase(MDH) were studied when cholestasis
was 1nduced by common bile duct ligation and chronic ethanol intoxication developed, or cholestasis
following acute ethanol intoxication for mamfestation of the biochemical background of alcohol intoxi-
cation 1n hepatobiliary disease.

The rats hiver cytosohc MDH activities showed a significant increase in both chronically ethanol
intoxicated groups and acutely ethanol intoxicated groups. But The rats hver mitochondrial MDH ac-
tivities showed no significant changes in both chronically ethanol intoxicated groups and acutely etha-
nol 1ntoxicated groups

The groups that received common bile duct(CBD) hgation after being chromically intoxicated
with ethanol showed a considerable decrease at the 2nd, 3rd, 7th and 14th days following the hgation
in the hiver cytosolic MDH activities. However, the activities showed a higher degree than groups of
the CBD ligation. On the other hand, the liver mitochondrial MDH activities showed a sigmficant de-
crease at the 3rd, 7th and 14th days following the Ligation, but the activities showed a higher degree
on the same time points than the groups only with the CBD ligation.

At the 1.5th and 24th hours followming the acute intoxication with ethanol done after l4days of
the CBD ligation, the rats showed a shght decrease in the liver cytosohic and mitochondrial MDH ac-
tivities than the group only with the acute ethanol intoxication. However, the activities showed more
remarkable 1ncrease than the group sacrificed on the 14th day following the CBD lgation.

The groups that recetved CBD ligation after being chromcally intoxicated with ethanol showed a
dramatic increase at the lst, 2nd, 3rd, 7th and 14th days following the ligation in the sera MDH ac-
tivities However, the activities showed a far higher degree than groups of the CBD hgation.

For the groups of acute intoxication with ethanol done after 14 days of the CBD lhgation, the
sera MDH activities increased markedly, but the activities showed a higher degree than the group
with the 14th day following the CBD ligation.

According to the above results, the hver cytosolic and mitochondrial MDH seems to be an en-
zyme which 1ncreases activities 1n both acute and chronic ethanol intoxication with cholestasis more
than 1n cholestasis; the cause of the increase seems to be the development of biosynthesis. Especially,
when the acute and chronic ethanol inteoxication with cholestasis occurred, the sera MDH are higher
than 1n chlestasis because of increased liver cell damage, which causes the enzyme to leak into the
blood 1n great quantity.

Accordingly, these results will be the data supporting that alcoholhc drink 1s enzymologically
harmful in hepatobihary disease.

Key Words  Cholestasis, Ethanol intoxication, Malate dehydrogenase



