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SHORT COMMUNICATIONS 

Duration of the effect of disulfiram on incorporation and metabolism of dopamine-‘“C in 

hypertensive rat 

(Rcceiuerl3 March 1966 ; acwpted 2 I April 1966) 

DISULFIKAM [bis(diethylcarbamoyl)disuKide], in the presence of ethanol,’ produces in man toxic 
effects such as severe hypotension and hyperventilation. Recently Goldstein et u/.~ have shown that 
disulfiram markedly inhibits dopamine+-hydroxylase in vitro and in vivo, probably after reduction 
of disulfiram by ascorbate to form diethyldithiocarbamate. The inhibition of dopamine-p-hydroxylase 
with disulfiram was also demonstrated in viva by Musacchio ef ~1.:~ The present study describes the 
degree and duration of disulfiram-induced inhibition of norepinephrinc synthesis from dopamine-“lC 
in selected organs in the hypertensive rat. 

METHODS 

Animals made hypertensive by DOCA, about 5 months old, were injcctcd i.p. with 125 mg 
disulfiram/kg (suspended in 5 % gum acacia) and killed by cervical dislocation at various times after 
disulfiram administration. Dopamine-l-14C (sp. act. 6.0 me/m-mole) was injected i.m. at 0.31 mg/kg, 
1 hr prior to killing. The analytical procedure for the determination of catecholamines will be pre- 
sented in detail in another communication and will be described here only briefly. The excised organs 
were immediately frozen on dry ice, weighed, and homogenized in ethanol-HCI. The precipitated 
proteins were separated from the supernatant by centrifugation. Aliquots of the supernatant fraction 
were counted in a Packard Tri-Carb liquid scintillation counter to determine the content of radio- 
activity in tissues. The remaining supernatant was concentrated to dryness at low temperature under 
high vacuum. The dry samples were dissolved in ethanol and spotted on Whatman no. 1 paper for 
descending chromatography. n-Butanol equilibrated with 1 N HCI (I : 1) was used routinely as the 
solvent system. Carriers of dopamine, norepinephrine, and their corresponding 3-O-methyl derivatives 
were spotted simultaneously with the unknown sample (for identification purposes). On occasion, 
separate chromatograms were developed in a phenol : Hz0 (88 : 12) system in order to confirm the 
identification of the catecholamines and their metabolites. 

The developed chromatographic paper strips were scanned in a 47-r chromatogram scanner 
(Vanguard) for visual analysis of results. For quantitative evaluation of the radioactive peaks, paper- 
strip zones corresponding to dopamine, norepinephrine, and various metabolites were cut out, 
placed in a scintillation medium, and counted. 

RESULTS AND DISCUSSION 

Radioactivity content in tissues 
The concentration of radioactivity in the heart, spleen, kidney, and adrenals at diKerent time inter- 

vals after disulfiram administration is presented in Table 1. The results, compared with control 
values, showed no apparent difference in tissue concentration of radioactivity for at least a 6-hr 
period after disulfiram administration (with one exception: spleen at the 2-hr period). After the 24- 
and 4%hr periods, the radioactivity content in the kidney was significantly less than control values. 
The reason for the decrease in radioactivity at the later time period is unclear. 

Effkct of disuljiram on dopamine metabolism 
The effect of disulfiram on the metabolic pathway of dopamine-14C in the spleen is shown in 

Fig. 1, which represents a typical chromatographic pattern for this organ. The positions on the paper 
strip of authentic dopamine (DA), norepinephrine (NE), 3-O-methyl dopamine (no. 3) and two other 
metabolites (1 and 2), not identified at present, are indicated in this figure. The quantitative evaluation 
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1610 Short communications 

of the results in Fig. 1 are shown in Table 2. The data clearly show that a single injection of disulfiram 
(12.5 mgjkg) strongly inhibits the formation of norepinephrine from its radioactive precursor dopamine 
at all time intervals tested. The inhibition was at a maximum at approximately 2 hr and was still 
apparent at the end of the 4%hr period. Disuliiram caused a reduction in norepinephrine and an 
increase in dopamine tissue levels. In addition, the relative amounts of metabolites 1 and 2 increased 
appreciably after disulfiram. Little change was observed in the radioactive metabolite 3, corresponding 
on the paper strip to the position of 3-O-methyl dopamine. 

The results obtained in heart (Table 3) show that the degree and duration of inhibjtion of nore- 
pinephrine synthesis with disulfiram was similar to that previously shown in spleen. Higher levels of 
metabohte 1 were observed in treated animals. The levels of metabolite 2 were quite variable, and 
metabolite 3 could not be detected in the heart. 

Musacchio e/ al.” have studied the effect of disulfiram in the heart up to 1 hr after dopamine 
administration. Goldstein ef a/.” reported the inhibition of norepinephrine synthesis with disulfiram 
in heart and spleen only for a period up to 4 hr. The authors however, injected a total of 400 mg 
disulfirajn~kg 2 hr prior to, and then siInultaneously with, the injection of dopamine-‘~C; thus the 
degree and duration of disu~~ranl inhibition cannot be properly evaluated. 

The data presented in this investigation have shown that a single injection of disulfiram strongly 
inhibits the formation of norepinephrine from the radioactive precursor dopamine in spleen and 
heart over a period of at least 45 hr. The inhibition of norepinephrine is accompanied by increasing 
levels of dopaminc, and in spleen also by increasing levels of some (at present) unidentified 
metabolites. 

The action of dislil~rain, through inl~ibition of dopaniine-~-hydroxylase,~, :) results in increasing 
tissue concentration of dopamine which may act as an adrenergic transmitter.” If it is assumed that 
dopamine can act as a less potent transmitter than norepinephrine and that it is released instead of 
norepiuephrine, then it should manifest itself as a reduction in blood pressure in a sensitive test 
animal such as the DOCA-hypertensive rat. This possibility is now being investigated and will be 
the subject of a separate report. 

Ar~no,vk~~~rt??L~f-T~le authors wish to thank Dr. A. Wohl for preparation of COCA-hypertensive 
rats and Mr. A. Tremko for statistical analysis of results. 

Deparrmmt of Phywolo,-y md Biochrnlisfry, 
Schering Corp., 
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1,2,5-Selensdiazoles: A new class of highly cytotoxic compounds 

(Received 28 March 1966 ; accepted 17 June 1966) 

ALTHOUGH the 1,2,%elenadiazole ring is known as part of fused-ring systems such as the 
2,1,3-benzoselenadiazolesl and the [1,2.5] selenadiazolo]3,4-d] pyrimidines,2,3 the only synthesis of 
monocyclic 1,2,.%selenadiazoles appears to be that reported in the dissertation of Shew.” We have 
synthesized 4-amino-1.2,5-selenadiazole-3-carboxylic acid (NSC 84531) and several of its derivatives 
and have found that certain of t!lese selena~iiazole~ were highly cytotoxic. 


