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The use of solvents and cutting oils is so widespread
that it is not possible to inspect any large manufac-
turing plant without cncountering sonie department
where one or the other is used.  All operations in which
cutting tools are used are literally Lathed in oil of one
tvpe or another. 1t is almost impossible under ordinary
conditions and wuch more so nnder the pressure of
war production for the workers to avoid intimate con-
tact with either the solvents or the cutting oils used
in their operations.

Dermatitis from cutting cils, especially those of the
insoluble type, occurs more {requently than any other
occupational disease of the skin. If its incidence could
be decreased, one of the most vexing problems of the
industrial physician would be solved.

The use of the dielectrics, especially the chiorinated
hydrocarbons. is rapidly increasing. The latter give
rise to a characteristic cutaneous eruption, known pop-
wlarly as chloracne. which was first described in this
country by Schwartz! The early diagnosis of this
condition and the knowledge of its possible occurrence
i any industrial process is of great importance, Once
the condition develops. it is very persistent and takes
many weeks to cure, even after the exposure has been
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eliminated. Chloracue can be prevented almost entirelv
by the institution of proper preventive measufés®” ¥

While it is true that at times dermatologists may
not be entirely acquainted with the exact chemical
entity which is responsible for an occupational derma-
titis, they have in the last few years learned enough
about the mechanism of the production of industrial
dermatitis to institute proper preventive ineasures.
This is especially true as far as the cutting oils and the
solvents are concerned.

It is important to stress over and over again that
proper preventive and protective measures can cecrease
the incidence of occupational dermatoses.

CUTTING OILS

Cutting oils not only are the most frequent causes
of dermatitis among the workers with machine tools
and metals but have heen shown to give rise to more
occupational dermatitis than any other agent. The cuta-
neous eruptions which they elicit are usually of the
acneform group, but they sometimes cause allergic
dermatitis as well. This is not due to the fact that
they are the most potent producers of acne or to the
fact that they contain substances having unusual sensi-
tizing properties but to the fact that more workers
are exposed to their action and fewer precautions are
taken against their effects on the skin.

The cutting oils can be divided into two main groups,
the insoluble and the soluble. Of the two, the insoluble
cutting oils are most frequently the etiologic agents
in cutting oil dermaticis.

The insoluble cutting oils vary in their composition
according to the particular types of machining for which
they are to be used. The formulas of these oils are
rarely known by their users, since they are trade secrets.
Essentially they consist of a large percentage of petro-
leum oil to which is added a smail amount of animal
and vegetable oil (“lard oils”), chlorine compounds,
sulfur and an inhibitor to prevent deterioration of the
fatty oil.

“Lard oils” were first used, but the oils derived
from petroleum have been substituted. both because
of their cheap and b unlike the vegetable or
the animal oils, they do not hecome rancid. The min-
eral oils may he ohtained from crudes of various types.
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The so-cailed lard cils, which are now added only in
small amwounts, may be oleic acid. hsh nils, lard oils
and vegetable oils. The inhibitors which are incorpo-
rated to prevent rancidity of the lard oifs should
not have the property of rusting iron and usually are
phenofic amines,

The insoluble curing vils are used cluefly as aids
to help in the cutting operation. Une of their chiet
functions is the reduction of adhesion between the chip
and the tool face. According to Ernst and Merchant *
a chemical reaction may take place hetween the cutting
fluid and the freshiv ruptured chip surface. It is
important to hear this in mind, as the chemical con-
pounds which are formed may act as a possible source
for some of the dermatitis irom the cutting oils. Appar-
ently this possibility has not been previously considered.

The sutfur which is added gives somewhat different
characteristics 10 the cutting oils than do the chiorine
compounds. At low curting speeds chlorinated Huids
are more effective in reducing the iriction between
the tool and the tool tace as compared with sulfurized
flwds,  Sulfurized Ruids are more effective at high
cutting speeds or under severe cutting conditions.

The insoluble cutting oils are usually sterile in spite
of the high incidence of folliculitis that they produce.
It is not necessary and in fact adds to the possibility
of a cutaneous irritation when antiseptics are added
because of the mistaken idea that the hacterial content
of the cutting oils is the cause of the folliculitis.

“The soluble cutting oils act mainly to cool the cutting
tools. Lubrication is a secondary function. According
to Schwartz * the main constituents of the soluble cut-
ting oils are sulfonated mineral and fatty oils 60 to
95 per cent. soap 5 to 30 per cent and volatile contents
0 to 10 per cent. lnhibitors such as phenolic amines
are added to prevent rancidity. The soluble cutting
oils are diluted many times with water (3 to 100 or
1 to 100y before they are used.

It is the sofuble cutting oils which have a high con-
tent of hacteria, many of them pathogens. However,
folliculitis and infections and even coatact dermatitis
are relatively rare among workers expused to them as

1. Bram, H-n. and Merchant, M, l Chip lmilu. Friction and
!‘nm-l Cn un- , Cinciunati Milking Machine Com) Augum 1940,
‘L)cn‘n;" Dermntitio m- Cumn. Oils, Pub Health Rep.
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compared with those exposed to the insoluble cutting
otls.  This can readily be understood when one con-
siders how they are diluted before being used. Spolyar
and Ferree* recently reported systemic effects from
the hydrogen sulfide encountered in a cutting oil.

Dermatitis from Cutting Oils.—The curting oils con-
tain metal slivers which may cause simall wounds,
Often the worker will use old waste impregnated with
the qil containing the metal particles to wipe his hands
and thus cause wounds and scratches.

The petroleum oils may defat the.skin. This is
only slightly modified by their content of fatty oils.
Just as in dermatitis due to solvents, especially n
older persons with dry skins, the degreasing action
may lead to drying and fssuring of the skin.  Secon-
dary infection may occur through the wounds and
scratches.

Papillomas may be seen on the hands and arms of
those exposed for many years to mineral oils and
greases. These are small. flat, brownish verrucous
lesions, usually seen on the backs of the hands.

Allesgic eczema is relatively of infrequent occurregce.
[t may be due to iliosyncrasy for the animal or the
vegetable oil. the inhibitars, such as the nitrobenzenes.
cresols and phenols, or the other antiseptics which
may be added. As has been pointed out previously,
chemical compeunds may be formed in the cutting oper-
ation by the interaction between the cutting tool, the
face of the cut metal and the sulfur and chiorine com-
pounds in the cutting oil. These chemical compounds
nay be factors in allergic dermatitis. The specific
hypersensitivity can be demonstrated by means of the
patch test. Not only may the dermatitis be aggravated
by the use of harsh cleansers, but these themseives
may often give rise to dermatitis.

The lesions most frequently seen after exposure to
the cutting oils {usually the insoluble and rarely the
soluble cutting oils) are folliculitis and comedos. The
hairy portions of the arms and the anterior surfaces
of the thighs are the sites of predilection. They are
also seen on the backs of the hands and fingers and
an the abdomen (figs. 1 and 2).

4. Spetyar, W. L. and Ferres, ], W,
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The eruptions are especially prone to appear in
hairy persons with 2 well developed pilosebaceous
apparatus. Those areas of the body, such as the waist
and the anterior parts of the thighs, which are exposed
to intimate contact with oil soaked clothing, may also
be affected.

Comedos may be seen occupying almost all the fol-
licular openings on the forearms and the upper anterior
surfaces of the thighs, with relatively little inflammatory
reaction. Usually, however, there are interspersed
papules, pustules and patchy areas of perifollicular ery-
thema. The papules and pustules are usually peri-
follicular. \When secondary infection occurs, abscesses
or even carbuncles become evident.

The histologic nature of oil folliculitis was receatly
studied.* The process could be seen to consist of a
stimulus to the jormation of keratin leading to the
formation of a keratogenous plug in the follicular
opening (comedo formation) similar to that seen after
irritation with coal tar, coal tar distillates, coal tar
pitch and the chlorinated hydrocarbons. The lesions
produced by the cutting oils usually hegin as folliculitis,
and the process is much more inflammatory and extends
some distance into the skin surrounding the affected
hair foilicles. Even the sweat glands may be involved.
No_bacteria were demonstrated in the lesions.

For a long time it was thought that the infk y
reaction caused by the cutting oils was due to their
content of pathogenic bacteria. It has been shown
time and again that the insoluble cutting oils with their
high incidence of folliculitis are sterile while the soluble
cutung oils whnch mny contain bacteria rarely cause

S dary infection may
occnr. but the bu!em are not from the insoluble cut-
ting oils; they find their entrance through the wounds
and scrltches from the metal slivers or the abrasions
caused by friction of the clothing against the inflamed
skin, The bacteria may originate from the clothing and
even from the skin of the affected workes.

It seems clearly brought out both by the study of
humlo(lé sectlom irom areas of oil folliculitis and by

tahl,

the b of i cutting oils that

43&-T.Wgnmenl.swdl.: Occupational Acas, N
York Stase, X, Med 48:1711.1718 (Sepe. 15) 1948, -~
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A discussion of the possible relationship between con-
tact with some of the insoluble cutting oils and the
elicitation of latent epidermophytids is beyond the scope
of this paper. Biram™ has called attention to this
possibility, It is hoped that from the work now being
done more light will be thrown on this possible rela-
tionship.

Prevention.—The ~ llowing suggestions with 3 few
changes to suit a particular problem can he used as the
basis for an attempt to prevent aimost any occupational
dermatitis. The problem consists essentially in reduc-
ing to a minimum the contact between the worker and
the irritant.

1. The machines should b kept as free from grease
and dirt as possible by a daily cleansing. The oil
should not be allowed to accumulate at the base of the
machine or on the floor. [n sone manufacturing plants
metal aprons are attached to the machines to prevent
splashes of oil coming in contact with the workess
or reaching the floor. The oil should be changed at
teast once a week. If it is to be reused it should be’
filtered to remove metal slivers, Instead of adding
antiseptics which increase the hazard of dermatitis,
sterilization can be employed. but this applies only
to the soluble cutting oils. The rancidity can be remnuved
by neutralization. It mwust be borne in mind, however,
that a number of the chemical compounds which are
formed in the oil by the cutting operation or which
are due to sulfurization or to the addition of chlorinated
hydrocarbons cannot be removed by reprocessing or
cleaning the oil.

2. Adequate washing facilities with hot and cold run-
ning water and skower baths should be provided. The
use of the showers should be compulsory and super-
vised, and enough time should be ailotted for their
use. Clean towels should be given to the workers
daily, and they should have free accesss to clewn waste
at the machines. Old waste with its content of metal
slivers should be discarded. The dressing rooms should
have two rows of lockers: one in which the street
clothes are removed and the other preferably in a room
which would be entered only through the showers for

7. Biram, J. H.: Prevention of Skin Rashes, Indust. Med. 12:204
(Apnil) 1943,
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the work clothes. To guard against epidermophytosis,
wooden soled sandais should be worn to and from the
showers. Proper antiseptic foot baths should also be
provided.

3. Proper_solid or liquid skin cleansers should be
provided. For those workers whose skins become
defatted and for those who have dermatitis. the neutral
sulfonated skin cleanser advocated by Schwartz ® should
be used or a similar preparation. Schwartz has recom-
mended the use of a neutral sulfomated castor oil to
which 2 per cent of a synthetic wetting agent has been
added. He has further suggested that for ordinary
use the cleanser should consist of a neutral toilet soap
plus a wetting agent or a synthetic detergent and a
scrubber which softens or dissolves in water and does
not clog the plumbing.

4. Clean work clothes should be provided daily for
the workers and laundered by the plant.

5. Ta protect the exposed portions of the body,
the workers shouid be provided with impervious sleeves;
aprons and gloves made from one of the synthetic
resin films. The sleeves should fasten over the gloves
and be long enough to extend over the elbows.

6. Protective ointments are often used. They are
not as efficacious as protective clothing and should
be used only on those parts of the body, such as the
face, which cannot be protected otherwise. The invisi-
ble glove type of protective ocintment can be used,
which ieaves a film on the skin insoluble in oil but
soluble in water, or a greasy ointment made of animal
or vegetable fat, which fills up the pores and acts as
a buffer between the skin and the cutting oil. In ail
such ointments a wetting agent should be incorporated
to make them easily removable.*

Treaiment.—The best treatment of dermatitis caused
by ‘cutting oils is the prevention of further contact with
the cutting oils, When folliculitis and inflammation are
present, wet dressings of ) per cent alcohol, solution
of aluminum acetate or solution of boric acid are helpful.
The wet dressings can be applied to the arms and cov-
ered with one of the impervious sleeves suggested under
prevention, and thus the worker can continue his occu-

8. Schwarts, atments and Industrial Clenasers.
M. Clis. North A-mu lhllu rjum 1942,
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pation.  Several times during the day he can wisit
the first aid room o have the wer dressings renewed.
Thus no tme is lost, and the warker actuallv receives
bester treatment than if he were to stay home. I[f
an abscess or a carbuncle develops, surgical treatment
is necessarv. Unless there is definite secondary infec-
tion, the lotal use of the sulfonamides 15 not only
unnecessary but often increases the dermatitis.  For the
defatted skins a soothing ointment. such as a cold
cream, perhaps one containing hydrous wool fat or
lecithin, or any good emollient cream rich in vegetable
and animal fats can be used.

SOLVENTS

Dermatitis is a requent occurrence among persons
exposed to solvents. It frequently occurs among the
users of solvents but is relatively rare among the work-
ers who are engaged in their facture.  This is
due to the fact that the processes of their manufacture
are almost entirely enclosed.

Among the solvents are included the organic hquids
which are used as cleansers in degreasing operations
of various kinds, also those used to extract oils, fats
and wastes. the solvents for plastics, resins and rubber
and those used to dissolve varnishes, paints and
lacquers.

The organic solvents can be divided into the follow-
ing gromps:

1. Petroleum derivatives.

(a) Pentane.

(b) Petroleum ether.

(¢) Benzine in that portion of crude petroleum distilled
below 150 C.

{d) “Storldard solvent,” a petroleum distiltate which boils
between t50 and 200 C. It is popular as a degreas-
ing agent.

(e} Yarsol, also popular as a degreasing agent.

(f) Kerosene.

Cosnl tar derivatives,

(o) Coal tar naphtha, or light oil. It is a complex com-
pound containing phenols, aniline, toluidine, naph-
thalene, pyridine and other sulfur compounds.

(b) Benzol (benzenes), the fraction which distills below
120 C. 1t is not pure benzene {C,H,) but consists
mainly of benzene and toluene with smatl amounts
of carbon disulfide and hydrocarbons.

N
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(¢) Toluene (toluol (C:Ha). [t is obtained from the
fractional distillation of coal tar naphtha.

{d) Xylene (xyol) (C.Hu).

(e} Light solvent napltha.

(f) Heavy solvent naphtha.

(@) Tetralin (tetrahydronaphthalene) (C.Han).

() Dekalin (CiHuw.

Turpentine: Turpentine is derived chiefly from the resin-
ous exudation of various species af pine and uther
Coniferae. .

(@) Gum turpentine. obtained by closed distillation of the
oleoresin from the pinc tree. The turpentine comes
off, and the resin remains.

(h) Russian turpentine, obtained by destructive distillation

of wood.

American steam distilled turpentine. made from pine
tree stumps. 1t contains 70 1o 90 per cent of alpha
Deta pinene, about 10 per cent dipentene (inactive
limonene) and 2 small amount of paramenthane.

(d) Pine oil, a by.product of the steam distillation of
turpentine. [t consists of a mixture of higher
alcohols,

(¢) Terpineol, spirit of resin, spirit of tar and oil of pine
needles,

Alcohols.

(a) Methyl aicohol (CH,OH), or wood alcohol.

(b) Ethyl alcohol (C.HLOH).  This is uwsually denatured
for commercial use by the addition of naphtha,
acetone or zinc sulfocarbolate, all of which render
it unfit to drink.

() The higher alcohols, such as butyl, amyl and propyl.

Chiorine derivatives.

{a) Chioroform.

(b) Carbon tetrachioride (CCly).

(¢} Dichloroethylene (CitiCls).

(d) Trichloroethylene (C,;HCL).

(e) Perchloroethylene (CiCl).

(f) Tetrachloroethane (C.H,Cl,).

(9) M hlorob: dichior

Esters.

Methyl, ethyl, butyl and amyl acetate and derivatives,
Glycols.

Ethylene glycol and diethylene glycol.
Carbon disulfide (CSa).

Ketones. Acetone, racthyl cthyi ketone, methyl acetone,
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According to Schwartz,' about J per cent nf 6000
cases of occupational dermatoses reported were found
among painters. Paint consists essentially of a pigment
in a drying oil, to which lead, manganese or cohalt
is added to hasten the drying. Thinners are added
to the paint both to allow for easier application and
to hold in solution the oils and resins which paint
coutains. Turpentine, gasoline, naphtha, petroleum
ether, mineral spirits, henzene and toiuene are among
the thinners used. The largest percentage of cases
of dermatosis caused by paint is due to these thinners.

The solvents frequently encountered in the war indus-
tries are the dopes used in spraying the wings and
the control parts of planes. The dopes consist of
a solution of cellulose nitrate or acetate in a volatile
solvent such as acetome or amyl acetate. As these
evaporate they leave the resin on the fabric. Dermatitis
frequently resuits from contact with the solvents in
the dopes.

Another {requently nccurring oceupational dermatitis
is found among workers engaged in degreasing smail
metal parts. for which the petroleum distillates, kero-
sene, varsol and others are used. In many industries
large degreasing tanks are used which contain trichloro-
ethylene. If proper protective measures are not used
in these operations, not only dermatitis hut systemic
poisoning may occur.

Solvent dermatitis is also not infrequently seen in
the printing industry, especially among pressmen and
compositors, from the action of turpentine, xylene, ben-
zene and other petroleum distillates used in cleaning
types and presses.

Climical Characteristics, —The solvents exert their
drying effect on the skin by removing the fats and
oils. This results not only in dryness but in cracking
of the skin which may eventually lead to a dry fssured
appearance which is characteristic (fig. 3). Those
most frequently affected are older persons who natur-
ally have dry skins and in whom the natural fats and
oils which are removed by the solvents are not easily
replaced.

Schwarts, Skin Hataeds in American lndustry:

l’uuln Health Bunecln 140 Umud States Tressury Department, Publxc
Hesith Service, 1939, pp.
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Phe s, wrists and Torearms are asually atfected
In ~omie patients not only the dorsa of the hands hwt
the pabns may show Assoring deyness aned desquanma-
tion. Patients with thin dry skins may even have actual
dissolution oi 1the keratin layers, with ervilienm and
vesienlation as a result,

Viypersensitivity may develop with the production of
allergic dermatitis, which when it is actte shows typical
ervihemin, papules and vesicules at all places of contac
In such cases cutaneous eruplions may be seen in other
parts of the body, such as the legs and even the {cet,
which may have been in only Sight contact with the

1. Devmafitis an a result of daily contact with a ~
uride ) (patient I S s
3.

Lowis Schwartz,

sobvent. Turpentine s a primary cutaneous e
and wilt cause dermatitis if allowed to remain on the
skm any length ol time.

Most organic sulvents are  svstemic  poisons. dnd
poisning may ocenir as a result not only of inhalation
Imt of absorption through the skin.

Diagnosis (a history of e¢xposure).—.\ visil 10 the
plant 1o inspect the process and to see to what the
worker is exposed plus the observation of the charac-
teristic dry fissured scaling dermatitis, especially when
it involves the palms, are sufficient 1o anke the diag
nosis of solvent dermatitis. Ifowever, when the allergic
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type of eruption’is seen, a positive cliagnosis can he
arrived at ounly by a patch test properly performed.

Since the solvents are primary irritants, they rannot
be put on the skin as in the ordinary method of per-
forming a patch test. They have to be diluted so that
the final concentration used on the skin is known not
to irritate the skin of normal persons. Ahout 50 per
cent of the solvent in corn oil can be used for the patch
test.

Prevention—To prevent the fumes ui the volatile
solvents from reaching the workers, hoods, suction
devices and other mechanical means should he used.
‘The suggestions ior individual protection, however,
must be followed to prevent dermatitis from the sol-
vents.

Protective clothes made of synthetic rubber must be
used, since rubber is attacked by many of the carbons
of petroleum and by carbon disulfide also; gloves made
from the polyvinyi alcohols can be substituted for those
of synthetic rubber. Impervious sleeves which fasten
over the gloves and reach over the ethow made from
the same materials should also be worn. Aprons long
enough to protect the body should, of course, be made
from the same fabric.

As far as the rest of the clothing is concerned, includ-
ing its laundering and other care, the rules laid down
for the prevention of cutting oil dermatitis can be
carried out.

As to cleanliness, because of the defatting action of
the solvents on the skin, the suggestions made for
washing and other cleansing measures under cutting
oils may nut be carried out in the same way. The
workers should be taught not to use the solvents to
clean off paints and other juaterials (rum their skins.
Those who show the etfects of the solvents on their
skins must use safe cleansers, and the cleanser for dry
skins previously recommended should be used. As has
heen stated previously, after washing an emollient like
that mentioned under cutting oils should be rubbed into
the skin, .

DIELECTRICS CAUSING CHLORACNE

The increasing use of dielectrics in insulating wires
and condensers, especially chioro compounds, has
increased the incidence of the so-called chioracne.
These compounds are importam dielectrics or insu-
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lators because they are heat resistant. Aameprool and
waterproof. The chloronaphthalenes, the chlorodi-
phenyls and the chloradiphenyloxides are especially
prone to cause occupational acne. The solid chloro-
henzols and the solid chlorophenols are also potent acne
producers. Nearly every worker who is sufficiently
exposed to these compounds for a few months will have
chloracne, LEven inembers of the immediate family
who come in contact with work clothes soiled with these
chlorn compounds bave been known to acyuire these
acneform lesions. The term “chloracne” is a misnomer.
Chlorine itself does not cause occupational acue either
by contact or by oral administration. Neither the
solvent chlorinated hydrocarbons nor naphthalene. bhen-
zene, diphenyl or phenol have caused acneform erup-
tions. Only the highly viscous or the amorphous solid
chiorinated hydrocarbons cause acneform lesions.

The solid chloronaphthalenes are made by substitu-
tion of chiorine for the hydrogen in the naphthalenes.
Any number of the hydrogen atoms may be replaced.
Those most frequently used as dielectrics are the tri-
chioronaphthaienes. LS\I;’I“)’ these are combined with
the chlorodiphenyls (sold under the trade name Halo-
wax). Not all conipounds sold as Halowax necessarily
consist of the chlorma(ed hydrocarbons.

Chiorodiphenot is a isolid compound made
by chlorinating diphenoloxide. The chioronaplhithalenes
and chlorodiphenols not ouly cause lesions of the skin
but give rise to acute yellow atrophy of the liver.
While the acne caused by them has Leen known abroad
for some time, the systemic effect was first pointed
out by Schwartz in 193510

Recently because of the pressure of war work an
increasing incidence of acnc-like lesions hLas been
reported among electricians installing cables on ships.
It was found that cabies were coated with chloronaph-
thalenes and chiorodiphenyls (halowax). The acne
was found usually in electricians engaged in “strip-

10. Drinker, Cw&l Ctmu Chlorinated Hydrocarboma, in Synu»-u\-

heid ¢ Harvard Seheol ol Puuw Heslth, Boston,

1550, " Fatow, W B aad Mathews, J. lnlulul od Sye
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Special Bullstin +! Pun y'lvnn'z D riment of Labar .ua Induseey,
K and Silverbery, Mabel G.: Skin vlldllwm

re to Certan Chlorinated Hydroearbon:

ones,

st
3 oxionl. 244 (M; 19 W Alden,
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r]wn) 1936, Moerts. G. E. and Tal e Ruh"‘
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ping" the coated cables; the halowax was impregnated
into asbestos which was wrapped around the wires as
insulation,

In shipyards visited by Schwartz' it was {ound
that only those exposed continuously for relatively long
periods to cables from which the halowax containing
the chlurinated hydrocarbons flaked off easily were
atfected with the acne, He did not see any cases of
yellow atrophy of the liver. Workers exposed to the
fumes of halowax also had acneform lesions.

Clinical Characteristics of Chloracne.—The lesions of
chloracne consist of pinhead to pea sized or even larger
pale straw colored cysts. Comedos -are present but
are not a striking feature. The cysts are located on
the face and the lobes of the ears, behind the ears,
on the back of the neck, the shoulders. the abdomen,
particularly around the umbilicus, and on the thighs
and even on the scrotum and the shaft of the penis
(fig. 4). FEverywhere that the fumes or the clothing
soiled with the chlorinated hydrocarbons might come
in contact with the skin is an area of predilection. The
individual lesions increase in size for a few months
and then remain stationary. They may still be present
months or even years after exposure has heen elimi-
nated,

Systemic absorption does not seem to be the cause
of the lesions. This is suggested by the fact that they
occur on exposed parts of the body or those intimately
in contact with soiled clothing. Even experimental
iocal reproduction of the chl has been accom-
plished by long continund local application of these acne
producing substances.'?

The lesions are due to chloro compounds depomed as
fine particles or condensations on the skin from the
fumes and from solution. They plug the orifices of the
pores and by their keratogenous action cause the forma-
tion of comedos. This in turn gives rise to cysts by
a combination -of mechanical plugging of thu mouths
of the glands plus actual keratinization of their walls.

This is well brought out in microscopic studies of
the lesiona '* in sections of characteristic straw colored
| Sehwurs, Lows: Ax Oubre of Hulowax Acae (Cable Rat")

‘Eectricions, J. A M. A. 1981138 (ay 19) 1943,

12. Y. Avasform fasions, Jap. J. Dermat. & Urcl, 49187

(om) 1940, erta, Lomis; Peresunl communication to the auther.
. Drinker” Schwans snd Peckt
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evatas barge evsts can he seen with very ihin walls
tled with keratinons material bat ide sehacenus niat-
1o Associted waity such cvsis are the wide follicular
cpenms Siled wits Kevain plugs o having hvper-
plastic follicular walls. Cocer are nol evident in the
comedos. sl as moaene valgaris, o forenn ody

Chloraere B haimax qunent o D Lonis Schwan, U

Fag 4
Fobine Hvalth Rervioey

grivmdonmi may oeenr doe to vupture of acvst wall
and contaet on the setwun with the collagen

Coal tar pitch i sometimes used as an salating
material. U may alse caonse acneform Jesions, hat the
fesions can be differantsated (rann chlovacne by the
accompanying melinosis and the presence of comedos
rather thim Cvsts as prominent features
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Acne due to the chiorinated hydrocarbons can be
differentiated from acne vulgaris' by the history of
exposure, by the occurrence at any age. by the distribu-
tion on areas vi the body where acne vuigars is usually
not seen, such as the abdomen. the back of the neck and
even the forearms, by the much less inflammation as
compared with acne vulgaris, sometimes hy the dryness
of the skin, by the fact that comedos are not a pre-
dominant feature, by the persistence of the lesions and
by the much greater amount of keratinous material
contained in the cysts. Cocct are casily demonstrated
in the comedos of acne vulgaris, while they are not
seen in those due to the chlorinated hydrocarbons.

Prevention.—1. Workers engaged in stnppmg the
cables should wear hood respirators containing proper
filters.. Where hoods cannot be worn, proper ventila-
tion should be installed to remove fumes and dust.

2. The exposed parts, such as the face, should he
covered with protective ointments of the invisible glove
type reinforced with inert powders. Clean coveralls
should be supplied daily and must be laundered by
the plant or the shipyard. [t is fmportant that the
underclothes should be cleaned daily also.

3. Adequate washing facilities should be provided,
and taking showers at the end of the working day
should be compulsory. Workers should be instructed
to wash their hands thoroughly before eating lunch,
and no smoking should be allowed without similar
precautions being taken. The soap fumnished the work-
ers should preferably contain one of the synthetic wet-
ting agents, such as one of the duponols (a group of
higher aliphatic alcohol sulfa(es and derivatives of
them) or argylsulf ), which
will remove soil more mniy than ordinary soap.

Treatwment.—The only way to vemove the cysts is
by manual expression. Keratolytic local applications
are not sufficient to remtove them. In most cases use
of x-rays is not indicated, because the patients have
dry skins and it is not a question of reducing the activity
of the sebaceous glands as it is in acne vuigaris.
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