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Single Exposures

No doubt the work by Sayers et al (Public
Health Reports 45, 225-239 (1930)) is by far the
most extensive investigation that has been mede.
These workers determined the acute physialogical
response of guinea pigs exposed to air containing
ethylene dichloride vapors. The concentrations
of vapor and periods of exposure ranged from those
which produced death in a few minutes to those that
caused no aspparent effect after seversl hours. In
the order of occurrence the symptoms produced in
these guinea plgs were eye and nose irritation,
vertigo, statioc and motor ataxia, retching movements,
semiconsciousness and unconsciousness accompanied by
uncoordinated movements of the extremities, and death.
The results may be tabulated as follows:
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mg/1 Ppm Duration Effect

400-800 100,000~ Few minutes Death
200,000

240 60,000 30 minutes After 10 minutes eye and noce
irritation, giddiness, ataxic,
convulsions, loss of conscious-
ness, Death in 30 minut s,

10,000 25 ninutes Seme symptoms.
Many delayed deaths.

6,000 30-60 minutes Dangerous
3,500 60 minutes No severe disturbance

1,000 Several hours Very slight symptoms.
Meximum emount without serious
disturbances sIter several (3)
hours.
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Result Reference

Death after 1 day MUller, J

: Arch, exper. Path. u.
Death after 1 d&y ppammakol., 109, 276 (1925)
Death during ex- (Cited by von Dettingen,
posure. J. Ind. Hyg. & Tox. 19:

Death during ex- 349-448 (1937))

posure.

Horibund within
1 day

Death of a majority Lazarew (1929)
of the mice, Pantelitsch {1933)

Death of & majority {Cited by Browning, p. 162)

of the mice.

Lazarew (1929}
{Cited by Brovning, p. 162)

Deep nurcosis " "

Light narcosis

Deep narcosis " "
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Repeated Exposures

"No chronic symptoms arising from prolonged
exposure to ethylene dichloride have been reported---"
{Browvning, 1937, ». 165)

Apparently no repeated exposures of laboratory
enimels to ethylene dichloride have Deen made.

Mode of Action

Muller (Areh, Exp. Path. Pharmek., 109, 276 (1926))
reported that ethylene dichloride produced severe sffects
upon the liver, however, these results are unconfirmed
by more recent workers (Browning, p. 162).

In the acutely exposed cevies of Sayers et sl the chlefl

ethologice lesiopns
%ere foghda%n the fhng with secomndary changes in the
kidney.

Many investigators (See Browming, ». 163) have
reported corneal opacity rollowling inhalation of
ethylene dichloride vapor. This opacity generally
disaypeared after seversl months.

Field Studies

No extensive field studies have been made in
the case of ethylene dichloride. There has been one
case reported following the drinking of two ounces of
the naterial (Hueper ind Smith, Fatal ethylene dichloride
poisoning, Am. J. Med. Sei., 189, 778 (1925)). A case
of acute, but not very severe, symptoms after eiposure
to the vapor of ethylene dichloride was reported in
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England in 1932. The subject who was employed in & dye
works complained of vomiting, diarrhea, ziddiness and
drowsiness, with slight breathlessness after recovery
from the attack. (Cited by Browning, 1937, ». 165)

Smyth (Report of the Committee on Volatile
Solvents to the Industrial Hyglene Section of the
American Public Health Association, 1939, 7. 6) in
a survey of the literature for 1937 and 1938 listed
five reported cases of ethylene dichloride -oizoning
but “oundé no fatelities due to this materiel.

Toxicolosical Simificance of bthylene Dichloride

A direct cuotation from Sayers et al (Sayers,
Yant, ‘Jelte and Patty, iLcute Response of Guinez Pigs
to Vanors of Soze niew Comriercizl Comoounds.
I. Zthylene Dichloride. Teprint #1349. >2ublic Health
Reports 45, £25-259 (1930))is of perticulsr sigmificence.

"o couparison of the results obtained IoT
etiylene dichnloride with those reported in thes literature
for other compounds indicates thzt for sinzle exposures
and Heriods of an “our or more the toxicity of
ethylene dichloride is of zbout the same order =s that
of gzesoline, bencene, carbon tetrzchloride, cnd
chloroform. For neriods of less then zn Zour it is
less toxic than these compounds.
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"The odor of ethylene dichloride is distinct
end noticeable in relatively safe concentrations.
Also, 1t produces marked symptoms of dizziness in
concentretions that will not cause permanent darege,
If the odor or the first sym:toms of dizziness are
tcken as a varning of the presence of vepor =nd the
person retires from the contaminated etmosphere it
is not likely thet injury will occur from acute
exposure. Serious effects might easily result,
hovever, from forced exposure, involuntery exposure,
or exposure 0 & high concentration of vapor w!’:ch
wvould cause unconsciousness before escepe could ve
nade.

"In conclusion, 1t should be stated that the
investigation described in this report was desizned
to zive infTormaetion jerteining to the relative
toxicity =znd effects of a sinzle exposure to ethylene
dichloride vapor. Accordingly the results can not
be interpreted 25 applying to Tthe »ossible effects
of repeated exposure., There vere, Lowever, 2o
indications that repeated exposure night cause o
chronle type of poisoning of a nature other than
the logicsl evred~%ion of a possible accunmulction of
the effects aotud and described for zcute poisoning,
when the daily exposure i1s sufficient to cause the
latter. It is elweys a safe recommendation, hovever,
that the menufacture, d%ipribution, and use or new
cnemicals of this noture .ccompenied by = period
o7 observation of the effect on health, so that if
noisoning occurs it may be detected in the incizient
stege, therby obviating serious resulvs and permitting
the desipgn of & rembay for the situation.
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Allovieble Limits

On hundred ppm. has been sugzested for
Massachusetts as the maximum allowable concentrestion
of ethylene dichloride, (Commonwealth of Massachusetts
Depcrtment of Labor and Industries, Division of
Occupetionel Hygiene, :iay 1938)

The U. S. Public Heelth Service, Connecticut
Health Department, Californmia Ind. Acc. Comm., 2nd
Wisconesin Ind. Comm. hed not esteblished definite
limits for ethylene dichloride by May, 1938.

Note Concerning the inswver Given in the Cueries znd
dinor Uotes Section of the J. A, .., 4, (1932) on the
Toxlcity oI ntiaylene Dlichloride

Brovming (Tozicity of Industrial and Orgenic
Solvents, His Majesty's Stationery Office, London,
(1937) 7. 164) tekes special note of the answer
given in the J. A, i. &, (1932, ». 1401) in regard to
the toxicity of ethylene dichloride. Guoting from
Brovning, o. 184: "!n cnswer to a -uery in the
Journul or tie smerican iledical ~ssocictlion in 1932
would give the inmpression that dichloroethane is one
of the nost toxic solvenis used in industry, odut,
exceot for the account of a fatal case frouw drinking
the fluid (Heupver and Smith, 1935) end & case of not
great severity reported to the aome Office in 1938,

there is little infc matidn as to the symptoms end

none to eny orgenic lesions Hroduced by its use.
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The author of the 'Answer' above referred to
evidently bases his statement on an analogy with
carbon tetrachloride and on the evidence of animal
experirents. He states: 'In addition to nausea,
workmen with any considerable exposure, may develop
headache, dizziness, diarrhea, hemorrhege into the
intestlinal tract, hemorrhage into the lungs or pleural
cavity and irritation of the respiratory tract.
Higher concentretions may lead to necrosis of the
liver. 1t is believed that persons addicted to
alcohol are especially susceptible to the action of
the substance., At least this is true for carbon
tetrechloride.' He zives no authority for these
statements.”

It should be noted thet this "answer" is based
entirely upon inference and that it is definitely
nisleading in the light of practical industrial
experience with ethylene dichloride. One should
notice »articulcrly that the author of the "answer"
cives no zuthority for his stateuents and was
probably stating his Dersonel opinion which, in zll
probobility wes based upon an exceedingly conservative
analogcy with the better known haslogenated hydrocarbons.,

Significant Lrticles end 2eviews on the Toxicology of

Bthylene Dichloride

(1) Seyers, R. R., Yant, W, R., Waite, C. P.,
and Patty, F. A., Acuie Response of Guinea Pigs to
Vepors of Some New Commercial Organic Compounds.
I. Ethylene Dichloride., Public Health Reports 49,
225-239 {(1930). Reprint No. 1349.
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(2) Brownlng, E., Toxieity of Industriel
Orgenic Solvents, His iajesty's Statiomery Office,
London (1937) p. 161-166.

(%) Smyth, Z. F., Jr., Report of the Comulttee
on Voletile Solvents to the Industrial Hyglene Section
of the Americen Public Health Assoclation, (1939)

P. 6.

(4) von Oettingen, V. F., The Halogenated
Hydrocarbons: Their Toxicity and Potential Danzers.,
7. Ind. Hyg. & Tox. 19, 394-397 (1937).
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Toxiolty of dichloroethane, synm,

Acocording to our informetion on animal experiments
dichloroethane has a vepor toxielty of about the same order
a8 that of carbon tetrachloride.

C,HeC1, cCl,
Slight symptoms after
several hours exposure. 0.1% 0.16%
Maximum esmount that mey be
inhaled for 1 hr. without
serious disturbance 0.35% 0.4-0.6%
Denserous for
20-60 minutes. 0.%0.6% 2.4-3.2%
Rapidly fatsl 10-£20% 4.8-6.%%
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