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An interaction of disulfiram and ethanol on lipid rne~~~sm 

(Received 6 April 1968) 

IT IS well known that the administration of a single large dose of ethanol to fasted rats produces an 
accumulation of liver triglycerides. 1-a Among the several factors that have been postulated to 
contribute to this effect, the avahability of free fatty acids (FFA), as substrate for the synthesis of 
triglycerides seems to be an important one. In fact it has been demonst~ted that the fatty acid 
moieties of triglycerides accumulated in the liver after ethanol administration originate from adipose 
tissue3 and that an inhibition of the lipolytic activity of adipose tissue reduces the accumulation of 
triglycerides in the liver of ethanol treated rats.&-5 

Disulflram (TETD or Autabuse (R) ) was introduced in 1948 in the treatment of chronic alcoholism 
because of its unpleasant symptoms produced in connection with ethanol.6 

Since fatty liver has been observed in the pathogenesis of chronic alcoholism in man7 it was of 
theoretical and possible practical interest to study the interaction between ethanol and disulfiram on 
the accumulation of liver triglycerides in rats. Overnight fasted male Sprague-Dawley rats of the 
average body weight 170 & 10 g received 16 ml/kg of 50% v/v ethanol by oral route, or disulfrram 
200 mg/kg by i.p. route, or both treatments. Results reported in Table 1 indicate that disulfiram given 
simultaneously with ethanol was able to prevent the formation of fatty liver. 

TABLE I 

Treatment Time* 
(hr) 

Liver 
Triglycerides 

mg/lOO g f SE. 

Plasma FFA Adipose 
rEquiv/l * S.E. tissue FFA 

pEquiv/ g & S.E. 

Controls 

I$usu;xm 
Di~~~~o~ + 

Ethanol 

217 f 34 716 f 96 10.7 f OS4 

s 8 1168 234 rir rfr 83 18 z:: 2 4: 10.3 ; &6 

1: 
264&33? 248 f 14t 

1044 & 77 - 
3.5 * 027 

- 
Digrazz + 

18 312 Ifr 59t - - 

* Time = fnterval between treatment and sacrifice. 
The rats received 16 ml (50% v/v) of ethanol/kg by stomach tube and at the same time Disuhiram 

i.p. in a dose of 200 mg/kg. 
Disulflram was suspended in saline (40 mg/ml) by means of a few drops of Tween 80. 
Triglycerides were determined according to Van Handel and Zilversmit12 with minor modifications. 

FFA in plasma and in epididymal adipose tissue were determined according to Trout et al.13 
Number of animals in each group was at least 5. 
t = P < 0.01 in respect to ethanol. 
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The effect was still present 18 hr after the treatment. Since FFA are important substrates for the 
synthesis of triglycerides, determinations of FFA were carried out in plasma and in adipose tissue. 

It is clear that at 8 hr the plasma and the adipose tissue FFA are low only in the group treated 
with disultiram and ethanol (see Table 1). Other experiments have been performed in order to 
establish the levels of plasma FFA at different times, before the onset of the fatty liver, in the groups 
treated with ethanol or with disulfiram + ethanol. Table 2 shows that ethanol itself depresses plasma 

TABLE 2 

PLASMA FFA pEquiv/l. f S.E. 

Ethanol Disulfiram 

Ethznol 

Disulfiram 

716 i 96 
335 i 49 

I:!: : z 656 + 32 
618 i: 59 

295 + 42 656 _i 6 
347 i_ I9 607 i: 47 

z:: ; :: 319 & 18* 508 531 * & 25 23 

Time = interval between treatment and sacrifice. 
The rats received ethanol (50% v/v) 16 ml/kg oral, 

disulfiram 200 mg/kg i.p., or both. 
Plasma FFA were determined according to Trout with 

minor modifications. 
* = P < 0.01 in respect to ethanol. 

FFA but beginning from the 4th hr after the treatment the group receiving disulfiram + ethanol had 
always lower plasma FFA than the group receiving only ethanol. It may be therefore concluded that 
the inhibition of fatty liver induced by disulfiram is at least in part related to a decreased availability 
of plasma FFA. The mechanism by which plasma FFA are reduced is not yet clear. Disulfiram is 
known to inhibit the synthesis of noradrenaline a powerfu1 lipolytic agent8 blocking the dopamine+ 
hydroxylase.$-10 The dose of disulfiram used does not p~sumably decrease the catecholamine in the 
adipose tissue’= and it does not affect lipolysis. However it may be possible that in the combination 
disulflram-ethanol the disultiram metabolism is impaired and an higher concentration may be 
available in the adipose tissue. Other studies are in progress. 
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Mode of spirolactone action: competitive inhibition of aldosterone binding to kidney 
~neraI~~coid receptors* 

Receiued 22 Jantlnry 1968; accepted 5 April 1968) 

KAGAWA~ obtained pharmacological evidence that the spirolactone class of aldosterone antagonists 
competitively interact with mineralocorticoids for receptor sites in target tissues. However, Lockett 
and Roberts2 were unable to demonstrate antagonism of aldosterone-indu~d sodium retention by 
two spirolactones in adrenalectomized, hypophysectomized animals. As an alternative explanation, 
Lockett and Roberts suggested that spirolactones antagonize the renal actions of mineralocorticoids 
by changing the rate of secretion of growth hormone. 

Fanestil and Edelman3 demonstrated that kidney nuclei contain physiologically specific receptors 
for mineralocorticoids. This provides a method for testing the mechanism of spirolactone antagonism 
of aldosterone action. The results confirm Kagawa’s inference by indicating that the water-soluble 
spirofactone, SC-14266,* com~titively inhibits aldosterone interaction with renal mineral~orticoid 
receptors. 

METHODS AND RESULTS 

Extraction of unmetabolized SH-aldosterone, determination of protein and DNA, and liquid 
scintillation counting methods were as previously described.3 In the first experiment, 22 adrenalecto- 
mized rats (purchased from Charles River Breeding Laboratories) were injected SC. with 28-6 x lO-11, 
I4.3 x IO-l1 or 715 x lo-l1 mole 3H-aIdosferone (sp. act., 3.5 c/m-mole; supplied by New 
England Nuclear Corp.). One-half of the animals simultaneously received 5 x lO-7 mole 
SC-14266 in 1 ml saline by a separate SC. injection. Thirty minutes later the animals were sacrificed 
under ether anesthesia, heparinized blood was collected by cardiac puncture and the kidneys 
were excised. The purified kidney nuclear fraction was isolated by centrifugation through 2.2 
M sucrose as previously described in detail.3 The amount of unmetabolized 3H-aldosterone per mg 
DNA in the isolated nuclei was pbtted against the plasma concentration of unmetabolized 
aH-aldosterone in double reciprocal fashion (Fig. 1). In the absence of spiroIactone, the reciprocal 
of the nuclear aldosterone content was linearly dependent upon the reciprocal of the plasma 
aldosterone concentration. in the animals which received spirolactone, these reIationships were again 
linear, but the slope of the line was markedly increased with little change in intercept value, effects 
that are characteristic of competitive inhibition. 

In a second experiment, 10 adrenalectomized animals were injected with 2.8 x 1O-V mole aH- 
aidosterone (IO&. Haff of the animals received by separate injection 2.8 x 10M5 mole SC14266 
(this is approximately the same ratio of aIdosterone:spirolactone used in the first experiment). Thirty 
minutes later the kidneys were removed, homogenized and separated into purified nuclear, mito- 
chondrial, microsomal and 100,000 g supematant fractions (see ref. 3 for experimental details). 

* The systematic name for SC-14266 is potassium 3-(3-0x0-17 beta-hydroxy-4,6-androstadien-17- 
alpha-y]) propionate. 


