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The first outdreak of acns-liks lesions dus to high

bolling ohlqlrimtod copounds in industry in this oountry was noted
by Bolmarty * in 1936, Buboe}nuently. during World War II, various
reports of aocne~like lesions in workers exposed to certain chlorinated
naphthalenes and diphonyls folloved, Collier? reported 12 cases of
obloracpe of the face in workers exposed ¢to the fumep or Qust of ochlori-
nated naphthalene and one fatal case due to acute yellaw atroply of the
liver,, Fifty-five cases of acne~fork derpatitis were reported by
Kelley? in 200 ppraons exposed to ohlorinated naphthalene (Halowax).
Good and Pensky “desoribed 52 ceses in electrioclans, who handled the
cold-finiglrd product for the mwost part. In none of thelr casas
vas systemic involvement found. Sclwartg's report 5 ooncerned the

fiwolvemsnt of electricians, who installed and stripped wires in shipe
during the war. The chlorinated maphtimlens, which was impregnated into
the asbestos and wrapped around the wire as insulation, flaked off in
the stripping procesp, In tho cases desoribed, two montha elapsed
before the appearance of the ghlu'ncm of the faoe, I Mas no
systexio irvolvement. Peok,® Cranch,” and Greenburg® discuns the
ohlorinated nsphthaleness and chlorinated diphenyls, the sppearance
of the Germtological lesions, their valus industry, and precautions
in handling these chemiocals.

The valus of the chlorinated msphthalenns and diphenyls in
industry is dus primarily to thelr reelstance to water and alksli, '
high insuleting valus (bigh dielectric constant) thersoplasticity,
chenioal stabllity, amd flawe resistance, as described hy variows

vriters % DSW 033775

The characteristic lesions of chloracas are pinhead to -
sised pele strav-colared oyats farmed ty the plugeing of the od.tr::a

of the sobacoous glanis, resulting in retention of the secretion and &in
the ksratinization of the lining membrene. Comedones ere present but
ares not a striking feature, In mearly every varker exposed suf fiolently
to these chlorinated compounds for a few months these lepions will
develop. The exposure mey be either to fumes from the hot material
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or to the solid mateorial on continusd oomtaot, Repsated or
ccatinmows oontact 16 esmentlial. lLesions have not boen reported
after phort o infrequaml exposures. Vesioulocerythematous
eruptions, ag sesn in acute sosematous camtact~type dermatitis
and plmple &rythematom eruptione with pruritus, have also been
describad.

This paper reports the development of leslons of chlor-
acne in peven worksrs employed in a ohimiocal plant ooncemesd with
organio chemical production.

HISTGRY_ OF EXFOSORE

A cherical company had for some moxtbs been using molten
salt at 350 F ez a medium for supplying acouratsly oomtrolled
tities of heat 1o e lerge jacketed reaction chanber. Beoause of the
dargers of solidification of the salt in the return line, as well as
the vorrpsion prohlem, it was dsoided to use & chlorinated diphenyl
(Aroclor) as the heat exchange materiel, The same spparatus vwas
used, This fncluded an oll-fired furnace contelning the hsating
coils, a steel pipe supply line to the reaction ohamber, a return
line to a large s purp ard an outflov line from the sump to the
furnace (see figure). The reservoir for the sump pusp bad a caproity
of sbout 400 gal. (about 1,680 1itres.)

The chemical product, designated as organic acid A, wan
manufectured with the use of molten salt for heat exchange froa
Jenuary to Decembar, 1949. At timt time, ohlorinated diphanyl was
substitubed as a heat exchange material, It vas soon apparent that
under certain conditions there was slUpht lsakage of vapors froz a
number of places, particularly around the cover of the sump, and also

- from all gasketed commections in the gystem, Because of the knam

. taxicity of these substanocea, the apsintance of tbe Bureau of
Industrial Hyglene, Connscticut State Department of Health, was sought
and received. A field study under conditlans of obvious vapor leak-
ege was asid to have shown negligible air concentrations of the chlori-
nated diphenyls in the actual breathing smes of the workers., In this
study, wvhich wes four months engrior to the dermatologiocal findinge
reported here, the air concentration of chlorinated diphenylas was
reported by the bureau to be 0.1 ng. per ocubloc moter of air. The
recommended maximum allowable cmocentration is 1.0 mg. per oubic
moter, . The figure shows that most of tho loakage was at points outside
the butlding but, under a roof. No one worked regularly at the points
of leaksge. Neverthslses, repoated attempts were made to control wapor
leakage without complete success. This operation catinued for 19
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months without incident or recognition of skin or othar
manifegtations of exposure to chlorinated dipbenyls.” Rach exployee
bad a coaplete physical examination by an Internist prior to working
in this environmsnt.

/ Gohematic drawing of the
v hoat exchangs aystem in
/ Fonotd > which the chlorinated die
action pbhanyl was used and tho
7 : Chanber ~ points ab whioh workers
wers exposed to fumes.

" Bump for Chlorinated Diphenyls

-An operator maling ou'ganio a0id A ("operator?, figure)
was soent to one of us bwoause of acute contast dermatitis of the
face. In addition to the oontaot-type of dermatitis, thers were
noted pinhead strew-colored aysts and ocomedones on both cheeks and
forebead., A diagnosis of chloraone was made, and the source of
exposure wap determined. Examination of other worlers in this
vorking environiient uncovered six additional cases. In all the face
was involved especlally the cheeks circumorbitally, the forehead,
ears, and in one case the mastoid region. All employees were examined
carefully by en internist, The ssven emplayvees 1o whon chloracns had
developed had liver function tests performed. Tenls included direct
and totel bilirubin determinations and 24 and 48 hour oephalin
flocculation, thymol turbidity, and alkaline phosphstuse detorminations,
Six of the subjects had completely mormal test results, Ome employee
had borderline cephalin flocculation anmd thymol turbidity Thirteen
wonths later repested liver function tests smhowed an unchanged cephalin
flocoulation and improved thymol turbidity. - Reeults of complete blood
osll counts end urinalysis were normal in all instances, 41l bad normal
bloo: pressures with no other clinical evidence of any chlorinated
diphoenyl toxiclty.
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Aftor the recognition of these csses of chloracne, all but
one of ths gasketed Joints in the hest exchange system, inoluding
the cover of the sump, Were welded togather. A hand pole 6 (15 on.)
in diameter was lefi with a gasketed cover so that the aystem could be
drained or filled when neceseary. After that time no wvapours vere
vinible, and the odor of chlorinated diphenyls was barely detectable
in the immediate vicinity of the sump punp, OContinued careful obser-
vation of workers has revealed no nsu oases of chloraonse,

SOMUINE

The unusual foature of this outbreck of dermatitis was the
long period of éxposure before any oases were recognised, The suwiden
recognition of seven ceses after exposure up %o 19 months wes dus to the
especially careful examlnetion of thé skin of all exposed employces after
digoovery of the firat osse. Of 14 men exposed or potentially exposed to
the vapors of chlorinated diphenyls, 7 presented ¢linical evidence of
chlorecna. There was not a very good correlation between the apparent
degree of exposure and the development of slgne of dimsssse. For example,
a foreman, sn assistant foreman, and a plant superintendent whose duties
would sppear to have expopsd them only inocidentally to the toxic agent
had m114 to moderate elgns, The mean length of exposure of those in
whont pigne developed was 14.3 montbe and of those who did not show signs
vas 11,4 montbs, but thers was oonsiderable overlap, with chloracne
developing in one worker after only 5 montls &n contrast to another who
shoved no signs even after 19 wonthe' exposure to vapors. B8ince the
manifeatations vere exclusively on exposed areas of the skin, it appears
that the vaporas were deposited direotly on exposed skin and did not go
through the olothing. The nature of each factor determining the
sppoarance or non-appearance of lesions ls not clear. . 8kin pigmentation
mey be & factor., Three of the workers were Negroes, and none of thenm
had chloracne. No correlation with perspiration could be made, but all
cases vere discovered toward the end of the summer, '

° Prevention conslsted of controliing the leaksge of vapors, Tho
fact that tests of the air, even in the presemce ol wapors, showed only
negligible amounts of ohorinated hydrocarbons indicates that this type
of intermittent but fairly long oontinued 'mild' exposure is not innoocuous,
The low concentration of the chlorinated diphenyl in the air might account
for the feot thst leaions developed in only 50% of those involved. :

SMMARY
" Seven cases o mild to modarate chloracns of the face and head
occurred among 14 chemioal opsrators exposed from § 40 19 months inter-

mittently to small concentrations of the vapors of a chlorinated diphenyl
(Aroclor). leakege of theso vapours from & heat exchange system ocourred
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ohiefly utdoora. but chloracne was cbserved among mep Working inside
the ad) ant butlding. In all cases the conditlon cleared up after
treat.mx Control of vapore by welding all joints :I,p the beat exchange
systen prevented reowrrences.
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