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Effect of Organic Sulfur-Containing Compounds on
Hepatotoxicity in Rats Induced by N, N-Dimethylnitrosamine
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ABSTRACT

This study is focused on the hepatopreventive effect in cirrhotic rats induced by N, N-dimethylnitrosamine

treatment when organic sulfur-containing compounds were orally injected. Biochemical parameters (aspatate

transaminase (AST), alanine transaminase (ALT) alkaline phosphatase (ALP), t-protein and t-bilirubin) were

measured in serum injured liver tissue. The increased AST and ALT values were significantly reduced by

organic sulfur—containing compounds at the oral doses of 50 mg/kg. The result of morphological changes have

illustrated the accumulation of liver damages, such as inflammatory cell accumulation and cirrhosis, caused by

N, N-dimethylnitrosamine. Also, it was found that liver damages were prevented by the treatment of organic

sulfur-containing compounds.
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Table 1. The effects of sulfur-containing compounds on
DMN-induced hepatic injury for the body and
liver weight changes in rats

. Number Liver Ratio of liver weight/
Treatment of animal  weight(g) body weight (%)
Control 10 7.39+1.34* 2.89+2.98
DMN 10 5.63+5.22 2.65+2.03
Me-SP! 10 6.77+3.56* 2.5243.87*
Et-SP? 10 6.22+6.53 2.38+4.69*
nB-SP’ 10 6.32+5.49 2574347
iB-SpP* 10 6.58+7.61% 2.4444.63*
Ch-SP° 10 6.52+5.68* 2.64+4.73

*The results presented are mean=+S.E. (n = 10). *Significantly
different from the DMN-treated group (p<0.01). 1. 3-Methoxy—
6-allylthiopyridazine, 2. 3-Ethoxy-6-allylthiopyridazine, 3. 3-n~
Buthoxy-6-allylthiopyridazine, 4. 3~i-Buthoxy-6-allylthiopyri-
dazine, 5.3-Chloro-6-allylthiopyridazine.
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Fig. 1. The value of clinical biochemistry in serum of DMN-induced hepatic injury in rats. The results presented are means
+8.D. (n=10). *Significantly different from the DMN —treated group (p<0.01). (a) AST: Aspatate transaminase, (b)

ALT: Alanine transaminase.
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Fig. 2. The value of clinical biochemistry in serum of DMN-induced hepatic injury in rats. The results presented are means
+8S.D. (n=10). *Significantly different from the DMN-treated group (p<0.01). (a) ALP: Alkaline phosphatase, (b)

t—protein: total protein, (¢) t—bilirubin: total bilirubin.
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Fig. 3. Photomicrographs of liver tissue with treatment of DMN and sulfur-containing compounds A: Control, B: DMN, C:
Me-SP (Hematoxylin & Eosin Stained; original magnification X 400).

3 B9 F9 ool Axg FepAe) ] #AH
Aot (B). 2y FE FolFellAE 6-allylthiopy-
ridazine 28 ¢] s}etx|ell methyl7] & =43
Me-SP #32oA F=ejx|A FetAle] FF ol
743135 (0). o] 2} e A= DMNe| &3
=g s §71833E Folol s A3
3AY AL ou|dic) g9} 2 AINE F3ste]
B o mpsel] Soldle AEdl AR fARE T
29 A 5718338 5% F 53] Me-SP 33
Eo] DMNZo| Blm3le] ASTS} ALTY] 42|25}
9} 7715 A Asje] x|s:wel ALP ¢ total
billirubin®] 42723 B 22 HAAAT ol
A A AdEdE wgo=zd DMN Foid
o3 sl 793 SAAYAM Rz EINE
vepd & #lstuiet

o

INEIR

B A7 20043 % HAAHa A7uAd
o ols) 2% ATAFIH olo] A=

Anthony PP, Ishack KG and Nayak NC. The morphology of
cirrhosis, J Clin Pathol 1978; 31: 395-414.

Ala-Kokko L, Stenback F and Ryhanen L. Preventive
effect of malotilate on dimethylnitrosamine-induced
liver fibrosis in the rat, J Lab Clin Med 1989; 113: 177-

183.

Bradford MA. Rapid and sensitive method for the quan-
titation of microgram quantities of protein utilizing the
principle of protein—dye binding, Anal Biochem 1976;
72: 248-254.

Dorai T and Aggarwal B. Role of chemopreventive agents
in cancer therapy, Cancer Lett 2004; 215: 129-134.

Fabris C, Pirisi M, Panozzo M, Soardo G, Roniutto P, Hocza
V and Bartoli E. Intensity of inflammatory damage and
serum lipid peroxide concentrations in liver disease, J
Clin Pathol 1993; 46: 346—-367.

French K, Wong L, Jui E, Albano AL and Ingelman-
Sundberg HM. Effect of ethanol on cytochrome PA5S02EL
(CyP2E1), lipid peroxidation and serum protein adduct
formation in relation to liver pathology pathogenesis,
Exp Mol pathol 1993; 58: 61-75.

Gressner AM and Bachem MG. Cellular communications
and cell -matrix interactions in the pathogenesis of
fibroproliferative diseases: liver fibrosis as a paradigm,
Ann Biol Clin 1994; 52: 205-226.

Herrea B, Fernandez M, Alvarez AM, Roncero C, Benito
M, Gil J and Fabregat . Activation of caspases occurs
downstream from radical oxygen species production,
Bel-x down-regulation, and early cytochrome C release
in apoptosis induced by transforming growth factor § in
rat fetal hepatocytes, Hepatology 2001; 34: 548 -556.

Jenkins SA, Grandison A, Baxter JN, Day DW, Taylor I and
Shields RA. Dimethylnitrosamine-induced model of
cirrhosis and portal hypertension in the rat, ] Hepatol
1985; 1: 489-499.

Jung MY, Kwon SK and Moon A. Chemopreventive allylt-
hiopyridazinederivatives induce apoptosis in SK-Hep-—
1 hepatocarcinoma cells through amechanism, European



242 J. ENVIRON. TOXICOL.

Journal of Cancer 2001; 37: 2104-2110.

Kose K, Yazici C and Assioglu O. The evaluation of lipid
peroxidation and adenosine deaminase activity in patients
with Behcet’s disease, Clin Biochem 2001; 34(2): 125.

Mancini R, Paolucci F, Svegliati-Baroni G, Jezequel AM
and Orlandi F. Phenotypic analysis of inflammatory
infiltrate in rats with dimethylnitrosamine induced cirr-
hosis, Int J Exp Pathol 1991; 72: 119-128.

Ono M, Sekiya C and Ohhira M. Elevated level of serum
Mn-superoxide dismutase in patients with primary
biliary cirrhosis: Possible involvement of free radicals in
the pathogenesis in primary biliary cirrhosis, J Lab Clin
Med 1991; 118(5): 476-483.

Parola M, Pinzani M, Casini A, Albano E, Poli G, Gentilini
A, Gentilini P and Dianzani MU. Stimulation of lipid
peroxidation or 4-hydroxynonenal treatment increases
procollagen alpha 1 (I) gene expression in human liver
fat-storing cells, Biochem Biophys Res Comm 1993;
194(3): 1044-1050.

Reitman S and Frankel SA. Colorimetric method for the
determination of serum glutamic oxaloacetic and glu-
tamic pyruvic transaminase, Am J Clin Pathol 1957; 28:

Vol. 20, No. 3

56-63.

Sanchez A, Alvarez A, Benito M and Fabregat I. Apoptosis
induced by transforming growth factor—f in fetal hepa-
tocyte primary cultures, J Biol Chem 1996; 271: 7416-
7422.

Scott L, Friedman F, Roll J, Boyles DJ and Bissell M.
Hepatic lipocytes: The principal collagen producing cells
of normal rat liver, Pro Natl Acad Sci 1985; 82: 8681—
8685.

Shimizu I, Ma Y~-R, Mizpbuchi Y, Liu F, Miura T, Nakai
Y, Yasuda M, Shiba M, Horie T and Amagaya S. Effects
of Sho-saiko—to, a japanese herbal medicine, on hepatic
fibrosis in rats, Hepatology 1999; 29(1): 149-160.

Shin HS. and Kwon SK. Allylthiopyridazine derivatives of
inhibition of aflatoxin B1-Induced hepatotoxicity in rat,
Arch Pharm Res 2003; 26: 351-357.

Sonne J. Drug metabolism in liver disease: Implications for
therapeutic drug monitoring, Therapeutic Frug Moni-
toring 1996; 18: 397-401.

Wu X, Kassie F and Mersch-Sundermsnn V. Induction of
apoptosis in tumor cells by naturally occurring sulfur-
containing compounds, Mutat Res 2005; 589: 81-86.



