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The aim of this study was to investigate the effect of disulfiram (tetraethylthiuram disulfide, DSF) on
the alcoholic liver diseases in mice. C57BL/6 mice were divided into five groups. Control (normal),
ethanol treated, DSF treated, ethanol and DSF treated, DSF treated after ethanol treatment for 3 weeks.

We evaluated mice body weight and liver weight. On 1 week, body weight was decreased in ethanol
treated mice and the body weight gain was similar in all groups of mice after 2 week. With interests,

the body weight was significantly increased after treatment of ethanol and DSF for 3 week. However,
in the mice with the treatment of DSF only, there was no change of body weight gain and was similar
with that of control group of mice. The liver weight of ethanol treated groups was significantly higher
than the other groups. A level of ALT, AST and cholesterol in serum were increased in the ethanol treated
mice and the level of cholesterol and LDH were increased in DSF treated mice. By H&E staining, we
observed degenerative liver tissue change; periportal lymphocytic infiltration, hepatocytes necrosis, severe
imflammatory cell infiltrations in ethanol group, and the liver damage was slightly recovered by the
treatment of DSF. These results suggest that drinking ethanol is inducible mouse liver damage and the
ethanol-induced liver damage was recovered by the treatment of DSF. (Cancer Prev Res 13, 222-227,

2008)
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1. Animals
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4. Chemical assays for serum levels of ALT, AST,
CHOL, LDH
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5. Hepatic Hostological Examinations
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1. Effects of ethanol and DSF on change of body
weight gain in mice
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Fig. 1. Effect of ethanol and DSF on changes of body weight
gain in C57BL/6 mice. Experimental mice (n=6 or 7/ group)
were allowed to freely assess to drinking water containing in
20% ethanol, ethanol were injected twice in a day for first 3
weeks with jp. Following ethanol treatment for three weeks, 1
mg/kg of DSF, 0.1 ml 15%[v/v] ethanol and 0.9%[v/v] saline
were injected twice in a day for following 3 weeks with ip,
respectively. The diet and water were provided to the animals
ad libitum. Body weights were measured once per week
throughout experiment. Each graph was shown as following:
&, contro; M, DSF;, A, ethanol and DSF treated
simultaneously; x, ethanol; *, ethanol treated for 3 weeks
before DSF treatment, then ethanol and DSF treated
simultaneously for 6 weeks.
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3. The serum level of parameters in ethanol—
induced hepatotoxicity mice
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4. Histological pathology of the liver tissue
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Fig. 2. Effect of ethanol and DSF on change of liver weight
in C57BL/6 mice. Data are presented as the Means%SD. %p
<0.05 compared to control groups, °p<0.05 compared to
DSF groups. Statistical differences between groups were
performed by ANOVA one way teat followed by Duncan’s
multiple range test.
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Table 1. Serum level of ALT, AST, CHOL, LDH in experimental mice

Groups ALT (UL) AST (UL) CHOL (mg/dl) LDH (U/L)
Con (n=5) 17.2040.86 96.36+£3.04 43.0043.51 913.20+14.28
DSF (n=6) 22.33+0.84 113.45+4.95 99.95+11.44* 1035.17415.13*
EtOH (n=6) 24.33+0.67* 133.774+4.20* 82.85::16.42* 924.50+£14.34
EtOH+DSF (n=5) 17.40+1.94 110.24+3.20 92.58+4.45* 1043.00+27.02
EtOH (3)+DSF (n=7) 19.43+1.32 121.1346.41* 89.54+10.63* 943.14416.52

Data are presented as the Means+SD. *p<0.05 compared to control groups, Statistical difference between groups were performed
by ANOVA one way teat followed by Duncan’s multiple range test.

Fig. 3. Effect of DSF on hepatopathology of hepatocytes after ethanol-induced hepatotoxicity in mice. Histopathological changes
were analysed the liver tissues from different treated groups; Control mice (A), DSF mice (B), Ethanol mice (C), Ethanol+DSF
mice (D), Ethanol (3 week)+DSF mice (E), The experimental data was shown the represent data from 5 individual mouse in each
group. H&E staining, ><400.



226 Cancer Prevention Research Vol. 13, No. 3, 2008

g 224 A E/go] BRI 4, ethanol¥} DSF& &
Alell A 2] gk apg-229] IF Ao A = o] 2]t 7 249
&4l Aot UEbbA] 2 SkthFig. 3D). 18] 3 ethanol
<373 AE] ¥ DSFE AP g JAdM = Ao
2 EAMT A ok EERo] veyten] dREA
T Fee gz A%, kA AL, o 4
=9 B34 A% 24 Y 1A &g A=
ot A dfshug 2t ste BEEA e ThEg
3E).
| &

g A7k g ST
& AT AR He 2ot §OF ZHE B
[e)

TR
AL,
DSF A 2] o] &3 Dcontrol group)H.t} =& kS
HolF9th 2y o ek-&3} DSFE FAlo A Eg 3

cly

G| M= ollehE TS A R ALTS ASTO] gk
o] FoatA Wkt IDH &40 #=3& DSF He] I
A frelal BT 22g $Ee Aoz el
2 Sl Aarel dARE s ARe fEE ol
2l A AU FC] WHAA = &t F uigly-
cerde (TG), CHOL, 18] 11 low-density lipoprotein cholesterol
(LDL-O)9] Z7}e v @384 At S ¢3E
A AT B B QAo ol btk 2
TFolAe 85 Zu2HEY ol A Hcontrol
group)©l] H]3}] ethanolS # 2] 3+ ¢t} DSFE A 2] gk
QeRkol fol@ Aolsl @GR, 59 DS Ak
oA 7H¢ =%

He 75 el B¢ A FE S oR F
] Alo] EFLelolu} o] B4 et AE =
437F 7ldiE e

B dAFE mgxd el gt
disulfiram (DSF)®] T 75 GolR 7] ko] Fastsit.
C57BL/6 AF$-22 5719 Aoz }F+Att. Control
(normal)w, ol€r-E A2 2d, DSF A+, oet&7
DSF A 2], 223 ogh& 35F A2 & DSF Az #+2
2 Utk vk29) A ke AV SUME S &
A g A=, ARAE F 157Y Tl g EE A
g A A AT Aoy 2F Foe BE J
oA AT 3F Fol& ol ek-2-3 DSFE FA 9
Ak ol FstA TR S B FIJ oY, DSF
A 2] % (control group)ol| A= AN Al TS B

R

Ak w2l 7 S e A oA g Hd
of Hlgte] folatA FAST dF ALT, AST, 118]al
CHOL =& o&he Az oA FoaH S7HE9 2
), CHOL ¥} LDH %% DSF A& oA oA 5
7}E AT H&E AW & o] &ato] 7F 229 dFHks
= BAM3 A7, g Ay FelAle HEY F99
Hrgo AT 7 24 AL A o 534 945
T A 2 £l ey g5tHu e g0 F
ATE o E-&T} DSFE FAld A3 nlg-2oA e
T FRle) fgE e AR, 2 22 A, ok £F
of 7t 29| &5 BHylon, deeE 357 A &
DSFE A2 3 F oM & oflehe A FollAa Hoxe
b 22 £ AAER oY, oA§E2 DSFE FAl
Fo gt el A Bohe i g3 o] 1 23] o)
YeElda g5 g & . ol A9 &
uj, DSF= o gh&o] oja 7k 549 =g u 1+ 2249
A7 8945 45 F IS Aoz Yegt

1) Saravanan N, Rajasankar S, Nalini N. Antioxidant effect of
2-hydroxy-4-methoxy benzoic acid on ethanol-induced hepato-
toxicity in rats. J Pharm Pharmacol 59, 445-453, 2004.

2) Kim YH, Shin M]J. Effect of high taurocholate load on
activities of hepatic alcohol metabplizing enzymes. Exp Mo/
Med 34, 123-130, 2006,

3) Choi JS, Yoon TJ, Kang KR, Lee KH, Kim WH, Sun YH,
Song J, Jung MH. Glycoprotein isolated from Acnthopanax



[

: C57BL/6 OtA0M LFAEd 7F sdoll gt DSFe| =t 227

senticosus protects aginst hepatotoxicity induced by acute and
chronic alcohol treatment. Biol Pharm Bull 29, 306-314, 2006

4) Gemma S, Vichi S, Testai S. Individual susceptibility and
alcohol effects:biochemical and genetic aspects. Ann It Super
Sanita 42, 8-16, 2006

5) Freeman TL, Tuma DL, Thiele GM, Klassen LW, Worrall S,
Niemela O, Parkkila S, Emery PW, Preedy VR. Recent
advances in alcohol-induced adduct formation. Aloho! Clin Exp
Res 29, 1310-1316, 2005.

6) Lumeng L, Crabb DW. Alcoholic liver disease. Curr Opin
Gastroenterol 16, 208-218, 2000.

7) Walsh K, Alexander G. Alcoholic liver disease. Postgrad Med
J 76, 280-286, 2007

8) Koh H]J, Lee SM, Son BG, Lee SH, Ryoo ZY, Chang KT,
Park JW, Park DC, Song BJ, Veech RL, Song H, Huh TL.
Cytosolic NADP+-dependent isocitrate dehydrogenase plays a
key role in lipid metabolism. J Bio/ Chem 279, 39968-39974,
2004.

9) Niemela O, Parkkila S, Bradford B, Iimuro Y, Pasanen M,
Thurman RG. Effect of Kupffer cell inactivation on ethanol-
induced protein adducts in the liver. Free Radic Biol Med 33,
350-355, 2002.

10) Bujanda L, Garcia-Barcia M, Gutierrez-de Juan V,
Bidaurrazaga J, de Luco MF, Gutierrez-Stampa M, Larzabal
M, Hijona E, Saraaqueta C, Echeque-Elizondo M, Arenas JI.
Effect of resveratrol on alcohol-induced mortality and liver
lesions in mice. BMC Guastroenterol 14, 6-35, 2006

11) Balasubramaniyan V, Nalini N. Effect of hyperleptinaemia on
chronic ethanol-induced hepatotoxicity in mice. Fudam Cli
Pharmacol 20, 129-136, 2006.

12) Siegmund SV, Brenner DV. Molecular phathogenesis of
alcohol-induced hepatic fibrosis. Dig Dis 23, 64-74, 2005.

13) Mirsal H, Yalug I, Tan D, Stern TA, Kalyoncu A, Pektas
O, Erdogan G, Beyazyurek M. Delirium-associated DSF and
ethanol interactions. Prim Care Companion J Clin Psychiatry 7,
235-237, 2005.

14) De Sousa A, De Sousa A. An open randomized study
comparing disulfiram and acamprosate in the treatment of
alcohol dependence. Alcohol Alcobol 40, 545-548, 2005.

15) Wilson CW. The pharmacological actions of alcohol in
relation to nutrition. Proc Nutr Soc 31, 91-98, 1972.

16) Kido R, Sato I, Tsuda S. Detection of in vivo DNA damage
induced by ethanol in multiple organs of pregnant mice using
the alkaline single cell gel electrophoresis (Comet) assay. J Vet
Med Sci 68, 41-47, 2006.

17) Bourdelat-Park BN, Anderson GM, Donaldson ZR, Weiss

JM, Bonsall RW, Emery MS, Liles LC, Weinshenker D.

Effects of dopamine /3 -hydroxylase genotype and DSF

inhibition on catecholamine homeostasis in mice. Psychophar-

macology (Berl) 183, 72-80, 2005.

Slukvin II, Boor PJ, Jerrells TR. Initiation of alcoholic fatty

liver and hepatic inflammation with a specific recall immune

18

=

response in alcohol-consuming C57Bl/6 mice. Clin Exp
Immunol 125, 123-133, 2001.

19) Ponnappa BC, Rubin E. Modeling alcohol’s effects on prgans
in animal models. Alohol Res Health 24, 93-104, 2000.
20) Kasdallah-Grissa A, Mornagui B, Aouani E, Hammami M, El
May M, Gharbi N, Kamoun A, El-Fazaa S. Resveratrol, a red
wine polyphenol, attenuates ethanol-induced oxidative stress in

rat liver. Life Sci 80, 1033-1039, 2007.

21) Chen QK, Chen HY, Huang KH, Zhong YQ, Han JA, Zhu
ZH, Zhou XD. Clinical features and risk factors of patients
with fatty liver in Guangzhou area. World | Gastroenterol 10,
899-902, 2004.



