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The effect of Metronidazol on the toxicity of ethanol
(Received 14 October 1968; accepted 4 January 1969)

METRONIDAZOL (hydroxy-2-ethyl,1-methyl-2-nitroimidazol) (M) was recently introduced in the
treatment of alcoholism without offering experimental or clinical data, concerning its influence on
the toxicity of ethanol (E).1- 2 5, 9-11

The purpose of this paper is to present results concerning the acute and subacute toxicity of E in
Metronidazol treated rats. Because Disulfiram (D) is also a drug widely used in the treatment of
alcoholism, the experiments were carried out comparatively.

Materials and methods
Male rats, weighing 120-140 g, were used. The LDso of a 50% E solution, administered by i.p.
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route in groups pretreated with M or D at various intervals before or after the administration of E,
was determined. The LDso and safety limits were calculated by the probit method. M was administered
i.p. and D, because of its lack of solubility, p.o. The 50 mg/kg M and 125 mg/kg D doses were chosen,
being the minimum effective dose for the protraction of narcotic effect of E.12

The subacute toxicity of 2 doses of E was followed up in two experiments, in which E was followed
up in two experiments, in which E was daily administered in a 33 %; solution. Some groups of rats
were only given E, other groups E + M, or E 4+ D. Groups treated with M or D alone were used
concomitantly.

M synthesized in the Chemical and Pharmaceutical Research Institute and D (Antalcol)® were used

Results and discussions
Table 1 gives the results of the determination of the acute toxicity of E. It may be seen that in the
animals which also got M, the toxicity of E was reduced, the most statistically significant results

TABLE 1. TOXICITY INDEX OF ETHANOL IN RATS (48 hr)

Dose Adm.
Substances (mg/kg) route Administration LDso Safety limits No.
time (mg/kg) animals
Ethanol (control) — —_ — 36 (3-04-8) 110
Ethanol +
Metronidazol 50 i.p. concomitantly 60 (4-5-6-5) 40
Ethanol +
Metronidazol 100 ip. 24 + 1 hr before E 56 (4-9-6-5) 110
Ethanol +
Metronidazol 50 i.p. 2 hrafter E 49 (3-9-6-0) 30
Ethanol +
Disulfiram 125 p.o. 1 hr before E 3.0 (2042 30

being found in the group treated with M 24 hr and 1 hr before the administration of E. However, the
protective effect of M was also present in the groups treated concomitantly or even 2 hr after the
administration of E. In the group treated with D the toxicity of E showed a slight increase.

Table 2 shows the mortality of the animals at the end of the subacute toxicity experiment. Among
the M treated rats the mortality was lower than among the controls, and in the D treated rats higher

TABLE 2. ETHANOL SUBACUTE TOXICITY

Metronidazol

Substances Ethanol Disulfiram Mortality No. days
daily dose daily dose daily dose abs.
Ethanol (control) 5 ml/kg — — 3/10 10
Eth. + Metron. 5 ml/kg 50 mg/kgi.p. — 0/10 10
Eth. + Disulfiram 5 mi/kg — 125 mg/kg p.o 8/10 10
Ethanol (control) 7 ml/kg — — 7/10 10
Eth. + Metron. 7 ml/kg 50 mg/kgi.p. — 2/10 10
Eth. + Disulfiram 7 ml/kg — 125 mg/kg p.o. 10/10 10
Metronidazol — 50 mg/kg — 0/10 10
Disulfiram — — 125 mg/kgp.o. 0/10 10

The experimental results proved the protective action of M, in contrast to D, against acute and
subacute E toxicities. In other experiments, it was observed that a single administration of E after
pretreatment with either M or D was followed by a prolonged narcosis!2 which can be explained by
the inhibition of alcohol-dehydrogenase and other alcohol oxidizing enzymes, an effect already
described for D and M in vitro.3: 4 8 The protective effect of M against E acute and subacute toxicities
appears to be independent of the intensity of the central (narcotic) effect of E, due to the possibility
of protection present also 2 hr after E administration, at a time when the narcotic effect is over.

The intimate mechanism of this protection is not yet known but it might be assumed that M
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reduces the cellular necrosis provoked by E. Preliminary experiments show that M also exerts a
hepatoprotective effect with respect to fatty loading of the liver induced by E, reducing the high lipid
content and preventing the onset of histologic fatty degeneration lesions. Bearing in mind that M
inhibits the release of adrenal hormones,? incriminated in the toxic action of E and in lipid mobilisa-
tion,1 it is not excluded that its effect would occur also at this level.

In conclusion, the experimental data sustain the advantage of using M in the treatment of alcoho-
lism in comparison with D, thus suppressing not only the need for alcohol drinking but also exerting
an antitoxic action with regard to the acute and subacute E toxicity.

The Chemical and Pharmaceutical Research Institute, D. WINTER
Bucarest, C. STANESCU
Sos. Vitan Nr.112, R.S. Romania S. SAUVARD
I. NrTELEA
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The influence of psychotropic drugs and ambient temperature on glycogen and
reducing substances in mouse brain and liver*

(Received 11 November 1968; accepted 8 January 1969)

CHLORPROMAZINE alters the pattern of glucose metabolism in mouse brain in vivo. Following
administration of the drug, a single dose of 14C glucose is more slowly converted to lipids and protein
and there is a higher proportion of radioactive counts in the acid soluble extract of the brain
homogenate which contains amino acids and sugars.! Using a glucose oxidase method chlorpro-
mazine has been shown to increase the acid hydrolysable fraction of mouse brain carbohydrate,
i.e. glycogen and/or glucose phosphates.2 A possible cause of these changes is the fall in body tem-
perature produced by chlorpromazine.3 In this experiment the ambient temperature of mice was
maintained between 31° and 33° and the effects of administration of chlorpromazine, imipramine
and pentobarbitone on brain reducing substances and glycogen were measured.

Adult albino mice (SAS/ICI) of either sex weighing 36-48 g were used. Ambient temperatures
were controlled by placing perspex mouse boxes in a L.T.B. incubator. Each mouse box contained

* This work was supported by a United Cerebral Palsy Grant.



