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The relationship between chemical structure and protective effect of dithiocarbamate 
derivatives against experimental hepatk injury induced by carbon tetrachloride 

administration in rats 

A NUMBER of substances having protective effect against experimental hepatic damage induced by 
CC14 administration have been reported by investigators. Concerning dithiocarbamates, Palma 
ef al.1 have described the antagonistic effect of Z-methylpiperazine dlthioformate on various hepatic 
lesions induced by lipid enriched diet, pyridine and ethionine treatment and X-ray irradiation com- 
bined with CCf4 administration in mice. Previously we found the protective effect of piperazine 
~~-bis~rbod~thj~te on liver damage induced by CClae. This paper describes the relation of chemi- 
cal structure of dithiocarbamate derivatives with their activity in protecting Iiver damage caused by 
CC14 in rat, as judged by plasma transaminase levels. 

Male Donryu rats aged 8 weeks weighing 180-2OU g were used and maintained on standard laboratory 
chow (CLEA GE-2). A suspension of CC14 in gum tragacanth was administered intraperitoneally 
in a dose of 0-t ml/kg. Tested compounds were administered orally just before the injection of CCI4. 
For the determination of transaminase activities, biood was cohected from heart of rats under pento- 
barbital anesthesia 24 hr after admi~stration of CCb. The plasma was obtained by centrifugation. 
Activities of plasma transaminases, GOT and GPT, were determined by the method of Reitman and 
Frankelss and expressed in Karmen units. Tested compounds were evaluated as being protective 
against hepatic injury induced by CC%, when the activities of plasma transaminases were reduced. 

The results are summarized in Table 1 and discussed with respect to the relationship between 
chemical structure and protective effect. Metal satts of dithiocarbamic acid and xanthogenic acid 

TARLE 1 THE REDUCTION OF PLASMA TRANSAMINASE LEVELS BY RIT~I~ARBAMA~ DERIVATIVES 

AND RELATED COMPOUNDS IN RATS INTOXICATED BY ccl& 
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Table 1 continued. 
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Table 1 continued 

Plasma transaminase levels 
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Figures in the tables show mean f standard deviation. 

were protective, whilst their ester and their ring forms, carbodithioate (or carbothioate) including 
C-CSSH (C-COSH) radical, isothiocyanate and thiourea derivatives did not show any protective 
effect. The corresponding compounds lacking the -CSSH radical of dithiocarbamates and some thio 
compounds known as detoxicating agents, namely, sodium thiosulfate, glutathione, BAL and thioctic 
acid had no efficiency in our experimental conditions. EDTA also had no protective effect, although 
its effectiveness has been reported by Calvart and Brody4 and some other workers.5 

From these results, it is concluded that the compounds having a -CSSH radical on the N or 0 
atom exhibit a considerable, strong protective effect. It is likely that the effectiveness of dithiocar- 
bamates may be attributed to the same mechanism as that of tetraethylthiuram disulfide, for it has 
been suggested by several workers that the latter compound may be changed into diethyl dithio- 
carbamate in animal bodies .s, 7, * It has also been reported that CSZ may be metabolized into 
dithiocarbamate in animal body.9 It is probable, therefore, that the effectiveness of CSZ may be due 
to the metabolite. 
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