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‘VISCERAL CHANGES IN WOOD ALCOHOL
POISONING BY INHALATION.

ARTHUR ALEXANDER EIsexBeErG, B.A., M. D,
Director, Pathological Laboratories, St. Vincent’s Charity Hospital, Cleveland.

Read before the Annual Meeting of the American Pubhc Health Association, Section of Industrial Hygiene,
. Cincinnati, Ohio, October 27, 1916.

Part 1. THEORETICAL.
&

1. Introductory.

ERY few investigations have
been made of harmful effects
of inhalation of methyl al-

cohol—I am referring to the work of
Eulenberg (1), Poincaré (2), Tyson and
“choenberg (3), and Loewy and Heide
{4) and Mueller (5). Of these only
Poincaré and Tyson and Schoenberg
have studied the histo-pathological
changes. But these results, although
not numerous, leave no room for doubt
as to the extremely dangerous effects
of inhalation of wood alcohol. To
quote Tyson and Schoenberg: “There
exists a striking similarity between the
cfiects of ingestion and the inhalation

of wood alcohol.”
The work of Loewy and Heide is of
very great importance and interest
they were the first investigators
to study the question of the relation
of concentration of methyl alcohol in
the air to its absorption.

2. Pharmacological and Chemical Data.

In comparing the effects of ethyl
alcohol with those of methyl alcohol
one is confronted with the fact that a
single dose of the former is more
poisonous than the same dose of the
latter. v

As pointed out by Harnack (6),

4
—

Fuehner (7) and others, the intensity of
action (Wirkungsintensitaet) of equi-
molecular solutions increases with the
increase of .the number of atoms of
carhon, as well as with the greater

“ solvency for lipoid substances (Meyer

Overton), and inversely as the surface
tension of the solutions. (When,
however, the number of carbon atoms
reaches 7, 1. e., after heptyl alcohol is
reached, these laws are no longer true
since the higher alcohols, such for
example as cetyl alcohol, are almost
solid, insoluble in water and are as a
rule non-absorbable.)

These investigators claimn that ethyl
alcohol, 1. e., its action, is from two to
four times as strong as that of methyl
alcohol in single doses,—for example,
codeine (a methyl preparation of
morphine) is much weaker than dionine
(an ethyl preparation of the same al-
kaloid).

But Pohl (8) ohserved experimen-
tally that while no bad effects followed
immediately after the adniinistration
to an animal of a small dosé of methyl
alcohol, very serious results were
noticeable a few dayvs later, the ex-

\periment in mapy instances terminat-

ing fatally. If a small non-lethal dose
be repeated a few times fatal issue
occurs invariably, while ethyl aleo-
hol, similarly administered, produces
no such effects.
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How are we to explain such para-
doxical phenomenon? Why does a
substance, non-lethal in a single dose,
become lethal after a few repeated
doses, and rice tersaf The explana-

variability of individual results de-
pending on the individual power of
oxidation, the action of wood alcohol
thus becoming especially dangerous iy

those who are ill nourished.

tion as given by Pohl is as follows:
Ethyl alcohol is very rapidly oxidized
in the animal body, in fact so rapidly
that over 90 per cent. of it is converted
to carbon dioxide and water, whereas
methyl alcohol is oxidized very slowly,
with the formation of formaldehyde
and then formic acid.

It is formic acid and its cumulative
action that is responsible for the un-
towurd effects of methyl alcohol, the

Placet (9) constructed the following
table showing the difference in the
elimination—that is, the rate of elim-
ination of the two substances.

In other words, the complete elim-
ination of wood alcohol requires five
times as much time as that of ethyl
alcohol, and we are dealing here with
a cumulative action.

In rabbits the elimination of wood
alcohol while faster than in dogs is
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The curves of elimination of ethyl and methyl alcohol after ingestion of 5 cc. of alcohol per
kiloweight, in the form of a 10 per. cent solution.
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‘quickly becoming slower and slower

ufitil it becomes entirely dependent
oh the elimination.

Part II. EXPERIMENTAL.

Twelve rabbits, with controls, were
used, one half of the animals being
subjected to inhalation of Celumbian

* Spirits, and the other to that of com-
‘mercial wood alcohol (both brands

werd purchased from FEimer and
Ar ~nd, New York).

i+ was of utmost importance to
cre.¢ atmospheric conditions as sim-
ilar i~ tirose which prevail in ordinary
workshops as possible, and with that
pufpose in mind a wooden box was
buil§ according to the spelifications
evolted by Tyson and Schoenberg,
with suitable openings and mica valves,
suthicient draught being allowed to in-
sure a very fair ven:ilation, the temper-
ature being about 6% F. throughout
the entire length of ‘he experiment,
with h,urometric read:ngs being in-
variably about 60 per cent.

The animals were .- carefully
looked after, and were piaced under
the best hygienic and sanitary condi -
tions (thus having a decided a::vantage
over the great majority of workers )

Both wood alcohol and Coiunbian
Spirits were” administered as foows:

. A piece of cotton large enough to soak’

up 1 ounce of either substance was
suspended from a hook in the ceiling
of the cage for periods of time varying

from 15 minutes to one hour, three”

times. -

In no case was it necessary to in-
crease either the amount of the sub-
stances used or the frequency and the
duration of exposure to inhalation.
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In fact, the first three animals died
within 6-10 days after 15 minutes’

. exposure, three times a day, with one

ounce having been used, when it be-
came necessary to decrease the quan-
tity of wood alcohol and Columbian
Spirits to one-half of an ounee:

The animals—except thuse’ three
which died within 10 days aiter”the
experiment had been begun, were per-
mitted to live 2 months, 4 months, ¢
months, 8 and 10 months, respectively.

The most striking observation wa-
the uniformity of lesions (practically
in every case the same organs, and
those only, were involved), the extent
of lesions varying with the duration of
time exposure, thus the fatty degenera-
tion of the cardiac muscle or destruc-
tion of the perenchyma cells of the

cerebrum being more extensive in the

Tabbit which had been exposed for ¢

months than in the one which had
inhaled wood alcohol or Columbian
Spirits for but 2 months.

Another interesting observation wu~
the fact that neither macroscopically
nor microscopically could there be
detected the slightest difference be-
tween the effects of the ‘‘ordinary”
commercial wood alcohol and those of
“refined” or Columbian  Spirits—
in fact, should one be disposed to do
s0, he could properly maintain that the
latter is, if anything, a more violent
acting poison than the former, since
the two most severe cases of destruc-
tion of the cerebral parenchyma were
observed in the cases of inhalation of
Columbian Spirits.

Of course, one might expect a priort
that there would be mno difference,
since mere masking of the odor and







