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TIIE ANTIFREEZE METHANOL HAZARD*

By MAX TRUMPER, PH.D.
Furwerly Lecturer on Tovienlogy, Jeffersun Medical College, Chilndelphin

Tue wolf in the clothing of the sheep till ﬁnd i c unter art
in the world of moderp commeraisl produgts.

MJWMMMIB, wood alwhol, uow
stolke amone ¥ g the flerce uf new trnde gowes,  The ex-
tent of the danger mherent in wood alcohol when wwed industrially
ix well known to chewists, o plysicians and to all students of in-
dustrial puisans.  An wnthority smong these last, Dr. Alice Lamil-
ton, has termed methy! aleohol vxpeeiully an Aseciean poison, stating
with rogard to methepol poisoning that, “There have been more
industrial cnses in the United States than in any other eountry.”

This old danger nuw mennces the geners) public through its
recent cxtonsive uge ag an antifecexs mixture for antomobile radia-
tors. ln previous yeurs urdinecy denatuvcd alcohol containing leaa
than 5 per eent. of poisonous wood oleobol was weed in radiators
of automobiles to prevent freering, 'I'liis srmall smount of the erude
wood producl did nut develop lulo a bealth meuace to the garage
worker nor (o the automobibist.  Bul during e pusl few years
'.llﬂ lllﬁ‘fkf‘-'l l)l'if‘ﬂ ()f I'll!,!l.‘ll"‘lﬂ] )HIB ])l!l'." cul, ;" lﬂier 1': 1! aew lll'("
dureed synthetically at the cost of only twenty cents a gallon. The
total output fur 1930 is estimated at from seven to ten million gal-
lons. While its lnrgest sale at present is reported to be in the pro-
duction of formaldehyde it has aleo found an outlet in the products
now sold ae freeze preveutives, whils ita eoncentration has homm
raised from the former 5 per ¢ont. to 76.5 per cont.  Ordinarily from
1 to 2% gullons of the antifrecze mixtnre are used in the radiator,
bringing thy present average cuncentration to fram 80 to 45 per
ceat.  This is the proportion recommended by the maoufacturers,
but many automebilists are using Jarger amonnts, creating a stronger
mixture which brings the concontration to about Gl per eeul. Then,
tan, the vadistor capacity of the antomabile may vary from 10 tn 2 9
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quarts, yel the recommended proportiva or percentage of methanol
tomeining constant, it naturully fullows that the il amount of
methanol to whieh the conmumer is cxpesed is much greater in
tke case of large radiators than in the case of smull ones,

These new amtifrecre mixtures have boen rundered maurkatsblo
by ereating for them new trade names, thus eoncealing the presence
of their high content of wood aleohol, a name which, even to the
Bemeral publie, has ¢come to bave an ominous sovnd. Automobilists
have boon further misled by the frequent labelliug of the product
a8 “a completely deusturized aleolol” or ax “84 per eent. alenhol,”
omitting the word wood or by the chemica) names of methyl aleo-
hol or methanal. The device of evining teade names is an old
method of olmenring the presenes of wood sleohol, the knowlodge
of which would impair itz sale, Thirty years apo the Rociety for
the Prevention of Tlinduess strongly opposed (he vee of tbe faneilul
names of Columbian Spirits and Colonial Spirits s¢ trade names
fur wood aleokel wmed in industry, The need for similar efforts
bas reappenred.

In Doeombor, 1030, the TUaited States Jurcau of Mines issued
an Information Cireular (No, 06418) pertaining to “The Effect
of Methanol Anlifrecre on Henlth.” The investygation is heing
made by the Turcau sl the request and with the assistanee of the
chemical industry interested in the mauufacture nnd murketing of
methanol. The whole trend of this eirenlur is to minimize the dan-
per acising from the nse of wood alechol a8 an antifreeze agent.
From ohservations mude to date thig report concludes that, “There
is no danger of poisoning from the rensomable use of methawol
a8 au antifrecso for mtomobilo radiators.”

The effect of such an article is to be regretted. While it admits
that only & proliminary study bas been made, this fact will doubt-
leas be overlooked by distributors of the methasol prodnet and by
the general public which ordinarily looks wpon povernment publicu-
tions as authoritative and finyl.

The studies up {o date, upon which the conclusions sre drawn,
were madu upon l]llrt) six wen wnrkmg in four plants tllb’ﬂg"l] fn
the munufacture of methanol. The men Lad worked in these plants
for periods varying from & few months to fiftoen venra. It is not
stated whut proportion of the men bad been employed for the longer
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periods of timo. Did the thirty-six wen studind constitute the en-
tire aumber of persons cxpossl o 1he methanol io these plant at
that time? Aud what was the labor turnover in those plants? Had
it been affocted by any hoslth injuries which might be attribnted
{0 the exposure to methanal? The examination of these men in-
cluded a genersl physical exumination, with laboratory tests on the
blood aud urine. The eyes particularly were examined. Mention
is not made of any aualyses of the axpired sir for ita methanol
content. A thorough study of the hnzards of the industry requires
&0 imvestigation of these probleme and all quantilative datn should
bo presentod before conclusions are published—even in a prelimi-
nary mport,

Xhe Burcau of Mines is continuing its invetigution, yot mo
plans arc mentioned for studies on (e effect of methanol fumes on
children, prymant womeu und ather prraons who by resson of ill-
nees wuy he particularly semnitive to toxic gases. Yet such persons
form & large propurtion of the antamobile riding publis and wenld
ho exposed to the huvarila of the methanol fumes, The hasaxnds for
children wnpenially should be studied. It is well known that the
metabalie rote, volume of breathing and the rate of circulation
in childron are proportionatcly greater than in the adult. “These
fants wnder children marn ausraptible than adulta to any toxia
gre or vapor. Therefore, investigations which show no apparnent
injury suffored by advlt healthy workmen when exposed to the
fuwics of wood aleobol are net conclusive for children. Taboratory
studica of the effects of the methanol fumes should be made upon
Young as well as old aniwals belore the antifreere mistures are do-
olared haymless,

Thus far we Lave considered the dangers inherent in waod-
alcobol by reasun of its new nse. We must not overlook the dan
gers involved in ita misuse. Thut is—will not its inereased use
in the radiators of automabiles, its wider distribntion, tond slas to
inerense the nmuler of cases of poisoning by attempts to convert
into & beversge?  On this point the Bursan of Mines cireular is
emphatic in stating thut “4l) methanol whether made by wood dis-
tillgtion methode or synthetic methods, or whether it is erwle, o
fined or highly purilied, iz poisanons when tahen intermadlv.?  The
government report then recommends that “all untifrecze methayol
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be hrightly colored” to avuid such misme  ‘This resommendation,
however, will bardly Le followed by all prodnenrs until legislation
requires it of them. Were mothanol obtainable only in drug storcs
it would e promptly included under the lawe governing the sale
of all misons, especially because it has & taste and odur wmewhat
similar to grain aloohol.

There are few poiaons whooe effects are 8o insidiova and so Jifi-
cult to diagnose in their pre-soute stage s mothanol. The high
degree of toxicity of methanol appears to be dependent wpon ite
extremely slow destruction in and elimination from the body, eun-
tinued expowurc consequently resulting in a warked cwnulutive
effect. Tn wany fatel enms no definite sympioma develop for from
twenty-four t thirty=six hours. ‘I'he manifesiations of acute poieou
ing ure characterized by the combination of gastro-intestingd and
visval disturbanees. Abdominal l)uin, nuusen and vum_)l.ing wre
rapidly followed by blurring of vision, partial or total blinduess,
cutnw, eonvnlvions and even death from respiratory foilure, The visual
disturbance is apparently dependent npon optic nerve utrophy ami
congists of varinbility in visusl acuity, coneentric contraction of tho
wolur uwnd form ficlds, pain wnd teuderuess of the cycballs, diluled
sluggish pupils and musenlar weuknees resulting in diplopia and
Plosin.  Lhe manifeatations of cbronic methanol poisoning are much
more insidious and not 8o obviona, ‘Lhe gastre-iutestingl symploms
wmay be so slight as tu be completely overlooked and the eondition
may voly be suspected by the seeurreace of gradunlly progressive
visusl disturhances of the nature deseribed above in individuals ex-
posed] to the poison.

In epits of the fuct that certain large producers of methanol anti-
freeze volunturily Jabel their containers so a8 %0 warn against its
mivnng, eo important & meuseo to publiv heslth should not be loft
to the voluntary setion of those who are interested primarily in the
sale of the produet. Legislation requiring the correct and conspion-
ous labelliug of all methanol containers wi 1 _“Poiaon” 18
sn urgent neceseity. Such labelling would belp to minimize the
danger of its being tokon as a boverage. There would etill re
main, however, the dumger invalved in inhaling its vapors.  The
Burcaw of Mines investigators do state, however, that “continned rx-
puaure to high concentration will cuuse serions poisuuing.”
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We bave been severuly eriticized by medico-legal authoritien of
Lurope for perwitting an industry to expose the publie to u poison
that may injure thousands until sueh Lime as the slow whenls of
legislation il have luen sel in motion to prevent further harm,
Sunilar eritieism of our American tendeney to delay govornmontal
control of henlth harards ie expressed in un cditorial of the Jour-
nal of the American Medical Association concerning the new hazardy
from toxie pases, The cditor pointa out that “the American people
are bepinning to bo proteoted as ecnoerng the food thoy take into
thelr stomachs, ‘Ihey have only inadequate protaction of the sir
they tako into their lungs.” JMiven where laboratory studics huve
revealed these bazards, such Enowledge is not sclf enforemg and

government ordinancos arc necessary to profec j¢ lrom ity
own igporance ol {he dapger, Therefure n maximan permissible

concentration of methunol for thia new nee in the radiators of auto-
mubiles should be established, sueh concvutration leing determined
by thorough studica made with veference fo all types of pursous
likely to be avposnd to the vapors. Tho general publie should not
coustitute an exporimental laboratory for the tesling out of a new
hazyrd for the sale of u new industry,

RRFERENCES
Eprrotoar: Anolhor Gus Huazard, Juurual American Medical Aaseletion, Ang.
30, 1430,
Howagrp, Coaecea AL.: Synsthie Methauol—A New Ileulth Mcenace, Now Howg-
shure State Bourd of Mealth, December, 1930,
Hamaon, Avick: Lodustrial Potsonu in the Tinited States, The Maemillan Com.
' puny, 102§,
Tavures, MAX: Memorandum of Toxinology, 21d Edilivo, P, Blakiston's Son and
Co., 1989,

Faorxen, I'es. K.; Pressure an 8 Tl in (ke Chemical Endustry of the Future
Induatriul wnil Fngineeriog Chemistry, vol. 23, No. L. (Jauuary} 081,
Saveus anvp YaxT: The Eifeet of Methanol Antifreese on Health, Unitod States

Durcau of Mives Inforputiva Circular No, 6415,  (Deceinber) 1830
ZAnon®h, DeruaNg e ReMusn, Bemwantz: Ushar weua Anfgahon dor Madivin fir
dus Rerht, Aue dom gorichtlich medisinlecken Inetilul der Universital
Zlrich, 1926,
ZAKGORE, M.: Dia Radeutuug der Niichtigon giftigen Qase Sonderandruck aus der
Behweizerischen Medizivischen Wochenschrift, 59. Jahrgang 1828, Ne. )9,
Seite 324,




