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ethanol to methanol was as little as 1 to 15. This
appears to justify the suggestion that the in vivo
effects of ethanol on methanol elimination were
due to an inhibition of the oxidation of methanol
by alcohol dehydrogenase. Eggleton’s observations
(1942) indicate that the peak blood ethanol concen-
tration in man after a dose of 15 ml. is about 30 mg.
per 100 ml., and that about 10 ml. of ethanol are
metabolized per hour at such concentration levels.
The method of recurrent ethanol administration
adopted in our experiments might be expected
therefore to maintain a body ethanol concentration
high enough to suppress methanol oxidation.

In a later review of 83 cases of methanol poisoning
Rge (1946) felt confirmed in his earlier (1943)
impression that the toxic symptoms of methanol
poisoning, particularly the amblyopia, tended to be
minimized by the concurrent drinking of ethanol
(see also Dérobert and Hadengue, 1949). There is
a widespread belief that these toxic effects are not
caused by methanol itself, but by a metabolic
product, probably formaldehyde and/or formate
(Keeser, 1931 ; Keeser and Alberty, 1948 ; Flury
and Wirth, 1936 ; Fink, 1943 ; Rge, 1943, 1946).
Evidence in support of this view has been obtained
by experiments with surviving retina (to be reported
elsewhere). It was found that methanol had no
effect on the metabolism of ox retina even at a
concentration of M 20. Of the metabolic products
of methanol, formate had a weak inhibitory effect
on retinal respiration and formaldehyde strongly
inhibited both aerobic respiration and anaerobic
glycolysis.

Asser (1914) had previously found that simul-
taneous administration of ethanol, amyl alcohol, or
acetone reduced the urinary excretion of formate by
dogs after the ingestion of methanol, an effect
recently confirmed by Bastrup (1947) in dogs and
rabbits, but he concluded that these substances did
so by increasing the permeability of cell membranes
to formate thus facilitating further oxidation of this
product. Rge suggests an alternative explanation,
that the diminished excretion of formate was caused
by a reduction in the rate of formation due to the
capacity of ethanol ““ to displace methanol from the
surface of cells, its oxidation to formic acid being
thereby checked ”. More recently Agner and
Belfrage (1947) observed a decreased rate of fall of
the blood methanol concentration after the simul-
taneous injection of ethanol in rabbits. This
observation and our own results provide a more
rational basis for explaining a favourable effect of
ethanol as the result of an inhibition of methanol
oxidation, and might justify attempts to use ethanol
therapeutically in methanol poisoning in an en-
deavour to maintain the inhibition long enough to

secure elimination of the methanol unchanged by
the respiratory and urinary routes. Such a use of
ethanol has indeed recently been reported by Agner,
HO06k, and von Porat (1949). Only two patients
were treated, however, and of these, one recovered
and one died.

It is perhaps significant that only two or three
cases of blindness have been reported from the
drinking of methylated spirits in this country,
although the drinking of this spirit is apparently
quite widespread. The above results suggest that
the large proportion of ethanol in the spirit (about
95%) would indeed reduce very markedly the toxic
effects of the methanol.

Summary

Owing to the slow rate of elimination of methanol
from the body, repeated exposure to the vapour
or liquid may result in accumulation and under such
conditions the use of methanol would constitute a
toxic hazard. The present work was carried out in
order to determine the maximum concentration of
methanol vapour, exposure to which for eight hours
is consistent with complete elimination of absorbed
methanol during the subsequent 16 hours. The
absorption and elimination of methanol were there-
fore studied in man.

The concentration of methanol in the body was
followed by determination of the concentration in
the urine. The reliability of this procedure was
confirmed by experiments with the cat and with
human subjects.

The elimination of methanol after doses of 2-5
to 7-0 ml. has been studied in five human subjects.
At any time the rate of elimination was found to be
proportional to the concentration of methanol in
the body. The significance of this finding is
discussed. Only a very small fraction of the
ingested methanol (about 29;) was eliminated via
the respiratory and urinary routes.

The rates of absorption of methanol by two
human subjects during exposure to vapour concen-
trations of 0-6 to 1-5 mg. methanol per 1. (400-1,000
p.p.m.) have been investigated. Over short periods
the amount of methanol absorbed appears to be
approximately proportional to the duration of
exposure and to the concentration of vapour in the
atmosphere.

By examination of the results of the absorption
and elimination experiments it was concluded that
exposure to a methanol vapour concentration of
about 3,000 p.p.m. for eight hours a day may
cause accumulation of methanol in the body and
thus give rise to a toxic hazard. It is suggested
that the maximum concentration of methanol
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vapour to which workers may be safely exposed is
300 p.p.m.

Observations made at the methanol synthesizing
plant of I.C.I. Ltd. are described. Estimation of
the methanol concentrations in the air and in the
urine of the operatives showed that conditions were
satisfactorily controlled.

The ingestion of ethanol, together with or
shortly after methanol, reduced the rate of elimi-
nation of the latter by up to 90%. Evidence is
adduced to show that this is due to inhibition of
the metabolic oxidation of methanol.

These results provide a rational basis for ex-
plaining the favourable effect of ethanol on the
course of methanol poisoning such as Rge reports,
and might justify attempts to use ethanol thera-
peutically.
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