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engincers and contrnctors, as well as by
young men who arce turning to this industry
for employment.—L/ E, Silverman,

InvoustriaL Hyciefs, By L. B. Chenoweth
and W. Machle. [ Cloth. Pp. 224, F. S
Crofts & Compuny, New York, 1938
(Price $2.00).
The chapter hfadings give a good sum-

mary of what th¢ authors of this book have

attempted to cover. These are:—

1. Historical Jutroduetion, 2. Workmen’s
Compensation, [3. Industrial Accidents, 4.
Fatigue, 5. Plfysical Factors in Industrial
Hygiene, 6, Health Service in Industry,
7. First-Aid [Trentment of Injuries, 8.
Occupntionnl [ Intovication, 9. Chemical
Burns, 10. Qxygen Deficiency and  As-
phyxia, 11. Tjust Diseases, 12. Respirntors
Gas Masks, hnd Breathing Apparatus,
Occupationyl Affections™of the Skin,
Industrial Reuroses and Mualingering,
Miscellancohis  Occupational  Affecti
with appenklices on Bandaging, Split
Rescue in Asphyxiation, Mcthods of/Arti-
ficial Respjration, and Transportatfon of
the Injured.

This pregents a wide range of subject ma-
terial to coferin any one book, although the
authors’ depire to show the relatipnships of
all of theselsubjects to industrigl health is
understandible,  In general, gtcupational
hygicne is thought of as coneerfied with the
industrial didenses, their cuusgs, eficcts and
methods of edntrol or eliminghion, although
there is probably no good r¢tison why trau-
matic injuries\with their/prevention and
treatment shoull not be ifcluded as well,

The chapter ehditled/‘Oceupational In-
toxication'' (the gest chapter in the
book) departs from the usual grouping of
toxic substances by their cficcts (irritants,
asphyxiants, drug-like substances, etec.,)
and lists by a possibly morc chemically jus-
tified grouping gaseous elements, non-
metallic, light metallie, heavy metallic, and
organic with appropriate chemical sub-
groups. This arrangement is more useful
for reference. The non-chemist may have

a little difliculty with some of the terms,
In this chapter ifwodld have been well to
explain the difftrencelin gencral between
acute and chfonic effdcts, as with many
substanees tfere is littlp similarity and the
chronic efieét is usuallyf the more serious,

ensef/acts (all-inclusive and specifie) with
thefr advantages orf disadvantages are

The chapter on “First-Atd Treatment of
njuries’” treats only the traumatic in-
juries. Burns are tajgen care of in another
chapter, but under [first-aid a few words
would have been helpful describing what to
do in aeute cases pf poisoning, eyunide,
aniline spills, ete., where the patient is still
breathing but wherg prompt action is neces-
sary.

It does combine |n onc compact volume
and in a readable jtyle much information
on industrinl safety and health that other-
wise would requife reference to many
sources. Ifor the Heginning students of in-
dustrial engineerinly, industrial safety and
health, or personjel relations, it should
prove a helpful | book. The operating
engineer and manafer will want more eom-

_plete information pn the particular expo-

sures in his plagt and the industrial
physician, if interdsted in prevention, will
waut more on the engincering methods of
control,—S., W, Gutney.

INpusTRIAL cANcEf}. By E. W. Baader,
in “NEUE ERGEBNISSE AUF DEM GENIETE
DER KREBSKRANKHEITEN’', Adam and
Auler, Leipzig, 1937 (pp. 104-128).

A valuable study, \including the history
of industrial eancer. Less well known
forms of industrial eancer are included: the
lung and nasal cancers seen in England in
niekel workers, the lung cancers of genera-
tor workers in Japan, and the liver cancer
of fishers in the Curische Iaff, caused by
the leech, Opistorehis felineus,—L. Telcky.
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CHLORINATED naphthalenes
and diphenyls, because of their
electrical, heat and moisture-
resisting properties, and because they
are non-inflammable, are used exten-
sively for insulating wire and in the
manufacture of electrical eondensers,
The chlorinated naphthalenes are
naphthalenes in which one or more of
the hydrogen atoms has been replaced
by ehlorine. There is, thus, a series
of these substances beginning with
monochlornaphthalene and going on
to the octoehlor derivative. In in-
dustry they usually oceur in mixtures
in which more than one chlorinated

93‘; Received for publication September 13,

. The chlorinated naphthalenes are some-

times referred to as ‘‘Halowax'’ by pur-
chasers and users. While the Halowax Cor-
poration manufactures these substances,
1t also manufactures many others. Since
the term ‘““Halowax' is merely a trade
name for substances manufactured by this
Company, it should not be used indis-
criminately. In all instances, substances
should be designated by their chemical
names only,

produet is present. On the whole,
the higher the chlorination, the more
toxic this material beconmes, In the
manufaecture of chlorinated diplienyls,
CsH, is converted into Cy;H, which, in
turn, is chlorinated to C;;Cly; the
substitution products range from the
monochlor to the decachlor diphenyl.
A rather characteristie acneform
skin eruption resulting from exposure
to these substances has been recog-
nized for a great many years—indeed,
ever sinee they began to be manu-
factured about 25 years ago. These
skin eruptions eame into some prom-
inence in Germany during the war and
have been attraeting sporadic interest,
in this eountry ever since. An in-
vestigation of this condition, as it ap-
peared among a group of young work-
ers engaged in the manufacture of
electrical condensers, was reported in a
reeent issue of this Journal (1).
Iixperience has shown that the medi-
eal practitioner is still somewhat un-
familiar with the skin eruptions, even
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though they are by no means uncom-
mon in the industries where the chlo-
rinated naphthalenes and diphenyls
are used.  The reason for this is that
any one physician is likely to sce such
eases only rarely, unless he happens
to be practicing in the immediate vi-
cinily of one of these factories where
large numbers of workers are cm-
ployed. That the relatively rare sys-
temic  effeets  resulting  from  such
exposure almost invariably go un-
recognized is not surprising under the
cdreumstances, It is of the greatest
importance however, that physicians
become acquainted as promptly as pos-
sible with the clinical and pathological
pictures presented by these patients,
particularly as regards systemic ef-
feets, sinee failure to detect carly
clinieal manifestations of toxicity, and
to remove suseeptible individuals
promptly from further exposure, may,
on oceasion, result fatally.

RV thw OF LITERATURE OX SYSTLMIC
Trrrors*

Experimental  studics.— The  first
mention in the literature of systemie
effeets from chlorinated naphthalenes
is that of Lehmann in 1919 (2). e
found that animads which were fed or
which inhaled these substances lost
appetite and at death showed “pecu-
lar” lestons in the liver.

In 1036, Flinn and Jarvik (3) ex-
perimented on rabbits with three dif-
ferent compounds; (A) a mixture of
tri- and tetrachlornaphthalene, (B)
a mixture of tetra- and penta-chlor-
naphthalene and () a mixture of
penta-  and  hexa-chlornaphthalene.
They also used sublimates of (B)

* A review of the literature on skin mani-

festations appeared in the article by Mayers
and Silverberg mentioned above (1).
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and (C) given off at 192°C and 172°C
respectively.  Large doses, approx-
imately 15 mg. per kg, were injected
subcutancously each day.

Animals reeeiving compound (A)
and the sublimate of compound (B)
showed no lesions attributable to these
substances when killed at the end of
2 months, The 30 animals, however,
which had received the higher chlo-
rinated compounds (B) and (C) and
the sublimate of (C), all died in from
12 to 26 days. Autopsies uniformly
showed extensive damage.

The next important study to be
published was that of Drinker, Warren
and Bennelt (4). These investiga-
tors administered chlorinated hydro-
carbons by inhalation, subcutancously
and by mouth, to white rats. Mix-
tures of (a) tri- and tetrachlornaphtha-
lene; (b) penta- and hexachlornaph-
thalene alone, and (e) with 109, refined
chlorinated diphenyl; and (d) chlori-
nated diphenyl were used.

Briefly, these experiments’ showed,
that the tri- and tetrachlornaphtha-
lenes produced relatively unimportant
pathological changes in the liver until
extremely high concentrations were
used.  Animals exposed for 6 weeks to
the higher chlorinations, however, in
relatively low concentrations, regularly
showed minor degrees of liver damage
even though, as a group, they gave no
clinical evidences of such toxicity
while alive. Exposed to still higher
concentrations, the rats lost weight
and appetite, and began dying after 8
days’ cxposure—many with severe
juundice, Examination of the liver
of these animals at autopsy revesled
marked central fatly degeneration
with neerosis of liver cells.

It is of considerable interest that

Feb. 1939)

the exposed rats, which gave no elini-
cal evidences of disease, promptly died
from acute ycllow atrophy of the liver
when given a very small dose of carbon
tetrachloride—a dose well tolerated by
control animals.

Two other points of interest were
brought out by the study: (1) in the
rats, which on autopsy showed even
marked pathological lesions of the
hiver, no abnormalities were found in
the other organs—a finding not un-
common in experiments on animals,
but rather rare in humans who dic
from acute yellow atrophy of the liver;
(2) even the less important patho-
logical changes induced in the liver by
these chlorinated hydroerbons in the
lower concentrations were found to be
very persistent, being present even 2
montlis after cessation of exposure.

Clinical Reports.—Clinical reports of
cases of systemic poisoning from the
chlorinated naphthalenes are as yet
rare in spite of the length of time that

-_these substances have been in use.
No doubt the infrequency of such re-
ports has been, in part, due first, to the
fact that cases of systemic poisoning
are unusual occurrences—the cle-
ment  of individual susceptibility
appearing to play an even more im-
portant réle than usual in this situa-
tion—and seeond, to failure on the
part of physicians to recognize cases of
poisoning.  Until reeently there has
been general lack of knowledge of the
toxicological properties of these chlo-
rinated hydrocarbons, and there is
still relatively little information avail-
able regarding the clinical picture of
industrial poisoning from them.

The danger that lies in such a lack
of knowledge is exemplified in a situa-
tion that recently came to the atten-

SYSTEMIC EFFECTS OF CHLORINATED HYDROCARBONS 31

tion of the Labor Department in New
York State, in which a physician had
been treating a severe case of jaundice
in a young woman exposed to chlorin-
ated naphthalenes. After a long and
scrious illness, when the girl was on
her way to recovery, the physician
expressed the opinion that within a
few weeks she would be able to return
to her former work. Whatever the
causc of the jaundice in this case, there
is good reason to believe, on the basis
of the experimental work previously
cited, that further exposure to such
substances would have entailed a
grave risk to the patient’s life.

In 1934, Courtois-Suffit (5) reported
on the work of Touraine who, with
his associates, examined 60 workers ex-
posed to trichlornaphthalene and
found mild digestive disturbaneces and
diz_ziness in 13, but nothing of a more
serious nature,

In 1935, Schwartz suggested the
possibility of systemic discase from
exposure to these substances in a talk
before the American Public Health
Association (6).

In 1936, three fatal cases of jaun-
dice in chlorinated naphthalene work-
ers were recognized in this country.
These were reported by Flinn (3) and
Drinker (4) who summarized the cases
bricfly.

All three of the men were young and
in none could any predisposing cause
other than their industrial exposure be
found to account for their illness.
Two of the men who had worked side
by side died within 2 months of each
other, Both had been exposed to
mixtures of penta- and hexa-
chlornaphthalene, and one had been
exposed to a mixture of tetra- and
penta-chlornaphthalene  with 109
chlorinated diphenyl. In both, the
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diagnosis of acute yellow atrophy of
the liver was made on autopsy. In
the third case no autopsy was reported,
but death occurred after an acute ill-
ness eharacterized by jaundice. In
one case dermatilis characteristic of
the effect of chlorinated naphthalenes
liad preceded the jaundice.

In addition to these fatal cases,
Drinker (4) also mentions four cases
of non-fatal jaundice among indi-
viduals with similar exposure. No
details are given.

Case HisTonies

Beeause of the obvious nced for -

more clinical data in regard to the
effects of chlorinated naphthalene ex-
posure, we are reporting 3 cases in
persons who, after exposure in the
course of their work to these known
hepatoxic substances, died of aecute
yellow atrophy of the liver, and in
whose cases no other etiological faetors
could be discovered even alter very
earcful investigation, The first ecase
wag som in eonsultation at the Lin-
coln Hospital in New York City by
Adelaide Ross Simmith, The second
and third cases were seen in consulta-
tion at the New Haven Hospital by
Dr. Leonard Greenburg, (now Ioxecu-
tive Director of the Division of In-
dustrial Iygiene of the New York
State Department of Labor) when he
was Commissioner of Health of New
Haven, Conn. The plant conditions
under which the patients had worked
were carcfully investigated.
Case . . P>

A 17 venr okd girl was ndmitted to the
Lincoln Hospita), New York City, on the

* Grateful achnowledgement is made of
the courtesy extended by the stafl of Lin-
coln lospital nnd the Mediead fixaminer’s
Oflice in granting permission to use the
records in this ense.

service of Drs, Kenneth Taylor, ldwin
Hauser nnd Scott Johnson on April 26, 1932
in a scmi-comatose condition. She was
intensely juundiced on adimission,

Her past medienl history, obtained from
members of the family, was entirely nega-
tive with the exception of n tonsillectomy in
1930,  Until the onset of the present illnesy
ghe had been unusually healthy and free
from symptoms of nny kind.

The occupational history was s follows:
After being graduated from grammar school
she attended high school for 1 year and then
obtnined a job, her only one, with a coneern
mnuufacturing eleetrical condensers for use
in radios. She worked at this one place for
7 months and stopped working there 7 days
before her adimission to the hospital,

Her work consisted of soldering and
labelling condensers. 1t is possible, from
the information given, that she may also
have assisted in the sealing operations, but
this could not be definitely ascertained.
In any event, in the soldering of the con-
densers she was exposed to the fumes of tri-
and tetrachlornaphthalene with whieh the
eondensers were originally impregnated.
At the same time she was exposed to fumes
of the higher chlorinated naphthalenes from
the scaling operations conducted in close
proximity to the tables at which the solder-
ing was done,

“The present ithness began about §inonths
before admission to the hospital—or ap-
proximately 2 months after starting work in
the plnnt—at which time she noticed several
pigmented arcas on her face. These con-
tinued to increase in severity and extent,
and enuscd her to visit the outpatient de-
partment of the Lincoln Hospital. Herey
sugar was found in her urine and she wny
referred to the skin elinic where a diaguosis
of acute catarrhal jaundice was made, Iler
rectal temperature, nt that time, was 100°,
A diffuse papulo-pustular eruption was also
present on ker fuce.  On being questioned
about it, the pnticnt stated that it had been
present to ler knowledge for about 2
months.t From then on she suffered from

t Investigation rcvealed the faet that
gome of her co-workers were also suffering
from a similar acneform eruption, nnd one
girl discontinued her work beenuse of it.
None of these other girls suffered any
systemic disease,

!

inereasing weakness and nausea.  Her ap-
petite was poor; her skin became progres-
sively more jnundiced, and the pigmenta-
tion iuercased.

About 6 weeks before admission her
mother noticed that her eyes were yellow,
About 3 weeks later she began to complain
of scvere headaches which continued un-
nbated, This was followed in a few days by
a puffiness and swelling of the face, hands,
feet and nbdomen,

She continued at her regular work until
1 week before admission, On the morning
of admission she began to bave convulsive
movements of the abdomen with involun-
tary bobbing of her head, unassociated
with any pnin. At the same time there
scemed to develop memory defects and a
change in mental status, On the way to
the hospital in the ambulance she vomited,
This was the first time vomiting had oe-
curred, She arrived in the hospital in a
state of prostration.

Summary of physical examinalion,—The
patient gave the impression of being a
colored girl although she was, in reality,
white. She looked well nourished and well
developed for her age, There was genernl
pufliness of the face, hands, feet and abdo-
men,  She was hiccoughing, and was fre-
quently disturbed by a series of tetanic
contractions of the ahdominal muscles asso-
ciated with involuntary bobbing of the
head. The temperature was 100°, pulse
114, respiration 26,

The first admission note stated, '‘pa-
tient is so jaundiced her face is blnek."
More eareful examinntion of the face and
neek revealed a negroid type of pigmenta-
tion beginning at the bnir line and extend-
ing down to, and including, the neck,
Besides this general pigmentation there
were three areas somewhat darker than the
rest, appearing very much like dabs of char-
coal—one on cach cheek below the eyes and
one on the chin. On close examinittion
these black spots appeared to be the result
of aggregations of comedones. The scalp
did not share in the general dark pigmenta-
tion. It was of a yellowish color charac-
teristic of jnundice,

The skin of the thorax and the lower part
of the body wns dark brown with a yellow-
isb subtinge. Ower the skin of the abdo-

men there was a girdle-like area of deeper
pigmentation beginning at the level of the
umbilicus and extending to the pelvis.
There was also aline of decper pigmentation
in the garter region on the posterior surface
of the left thigh about 1 inch above the
popliteal fold,

¢ Examination of the eyes revealed deep
jaundice of the sclerne and the conjunc-
tivae. The pupils were equal and regular,
and reacted to light and accommodntion,
There was no nystngmus or strabismus.
The bleplioral conjunctivae were redder
than normal. The discs were somewhat
pale, though well defined, There was no
exophthalmus, The normal ratio in width
of artery to vein was preserved. The ves-
sels were not eontracted, and did not pre-
sent the hair-line appearance believed to
be nssociated with arsenic or quinine poi-
soning.

Other positive physical findings were:
slight injection of the throat; slight edema
of the feet and hnnds; an apical systolie
murmur; abdomen distended and tympani-
tic; liver on pereussion small, with tympany
extending to the very costal edge,

Laboralory findings: These were as
follows:

Blood count on admission—White cells,
9,100; Red cells, 4,200,000; Polys., 80%;
Lymphs, 20% Hemoglobin, 87%; Bleeding
time, 4.5 minutes; Clotting time, 2.5
minutes; Platelets,-220,000:

Blood chemislry: Non-protein nitrogen,
35, later 45, mg./100 cc.; Protein, 6.9 mg./100
cc.; Urea N. 20.83 mg./100 ec., Creatinin,
2 mg./100 ec.; Glucose, 88 mg. /100 ec.; Cho-
lesterol, 146 mg./100 cc.; Caleium, 8 mg./100
cc.; CO combining power, 52; Albumin,
2.5 1ng./100 cc.; Ieteric index, 230; Van den
Berg, immediate direct reaction; Wasscr-
man, negative,

Urine—Sp. gr. 1.008: Alkaline. Albu-
min negative, Sugar, a trace. Acctone,
14+, Bile pigment present. Urobilinogen
a trace. Few red and white cells,

Stools—Urobilin present.

Spinal fluidd—Pressure normal. Cells:
10, Lymphoeytes. Clear. Glucose pres-
ent, Globulin absent,

X-ray examination—No evidences of
lesions of the heart and lungs; bhones of
skull, ribs, shoulder joints, clavicles, tibia
and fibula. The gastriccontents, and lnter,

3 AR e .
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ntodattopay, Lhe urgade Were Gy 2ed tar
srienie, phosphate, fead, tinand antimony.

"A truce of phosphate was reported, prob-

ably fromn inarganic phosphates ingested
before admission,

Diugnosis——"The patient presented a pie-
ture which was distinetly puzzling to all
physicians who saw her and no conclusive
dingnosis was renched at the time. The
various diagnoses suggested ineluded: ob-
struction of the common bile duet, toxie
jaundice possibly dup to some dye, obstrue-
tion of the inferior Venn Cava, blood dys-
crasin,  Addison's diabetes,  hemochro-
mntosts, industrial poisoning of unknown
origin possibly due to arsenie, causing ncute
glomernlar nephritis and neute hepatitis;
und finally neute yeltow atraphy of the liver
and panereas possibly due to an unknown
industrinl poison,

Course —The elinical course was steadily
down-hill, At 11 p.n. on April 27th the
patient hecanie unconseious and went into
a coma. There was Cheyne-Stokes breath-
ing. A pecubinr odor wig present which wans
variously tdentified by hospital physicians
as cthylene or garlie. The pupils were im-
mobile to light.,  Deep reflexes were greatly
depressed. There was no Babinski.  Ab-
dominal reflexes  disappeared,  The skin
beeume dusky throughout. The liver dull-
ness seemed to diminish. On April 28th
the temperature rose to 106°; the ])ulse to
140, and the patient died, :

Anatomical diagnosis—An antopsy was
perfurmed ae the Medieal Examiner’s office
on April 29, by Dr. Chas. 11, Hochman,
Assistant Medieal Ixaminer. The report
in full was as follows:

Body is that of a white adult female, well
developed and nourishied.  Cyunosis of lips,
ears aml fingernails,  Muarked pigmentntion
about eves, lower lips, neck and abdomen,
General ieterie tinge to entire body, No
evidenee of violence. Some cdema about
ankles. lhair is Dlack. Eycbrows black.
Brown iris.  Conjunctivae and sclerae ie-
terie,  Rigor mortis present.  Postmortem
lividity of dependent parts.  Sealp incised
and refleeted, calvariwm removed,  Brain
faund congested. Meninges bile  tinged.
On scetion, no evidenee of intravranial in-
jury or hemorrhage,  Dura stripped and
reveals no evidence of fracture.

Doy opnn b pn W dndedeier bt
Sternum removed,  Some remnants of thy-
mus stitl present, Lungs are free.  Bron-
chi contain a bloody mucous. Mucusa
injected, has ycltowish tinge. Hemor-
rhagic infaret about size of hen’s egg in
left tower lobe. This is nirless and dark
red in eolor, firm. There are also similar
smaller areas in other lobes.  Ienrtissmall
and shows some sub-epicardial hemor-
rhages. Some hypertrophy of left ventri-
ele. Valves thinned. Arteries natural.
All are bile stained.  No significant findings
in myoeardium or coronury arteries,

Esophagus is nntural.  Stomach is dis-
tended, eontunins some dark materinl,  The
rugae are somewhat hypertrophied. The
duodenum  contains green chyme. The
ampulla is patent.  The jejunuin, ifeum and
large gut are naturnl. Muany peteehial
hemorrhagie areas noted in the mesentery
with some enlargement of mesenterie lymph
nodes.

Liver is small, weight 720 gm. Capsule
wrinkled., Right lobe on section shows
nreas of yellow surrounded by red areas,

Left lobe mmuch firmer although liver cuts
firmly throughout. AH ducts patent. Gall
bladder small,  Wall thickened throughout.

Panereas is natural in size, somewhat
congested,  Spleen is natural in size, On
geetian, firm, dark red in color. Tollicles
are somewhat indistinct, Nidneys show
swollew corte. vidvace of urenchyma-
tous degeneration - of epithelial  cells,
Capsule strips easily, No granulntion,
Degencrative changes in cells of glomeruli
only, No glomerulitis, Uterus is small.
Isndometrium  bile-stained. Ovaries  are
natural in size; right eontains corpus lu-
teum ecyst. Bindder wall is somewhat
thickened. Mucosa is injected.

Micrascopie  cramination—Liver—1I"rom
size of n through and through transverse
section one suspeets that the entire lver
was about 4 normal size. TLiver segment
is very firm and composed of two distinet
and peculiar types of tissue: (a) That con-
stituting major portion of parenchymua is
red in color; firm and elastic in consistency;
(b) Other areas nre lght yellaw in color and
are scattered indiseriminately throughout
reddish areas. Yellow areas vary from
3 to 2 in. in diameter. External surface

smooth.

A typical picture of clear subneute yel-
low atrophy is revealed, Slides show that
red area is composed of so-called ‘‘red
ntrophy’” in which all the liver cells have
disappeared, their place being occupied by
their normal supporting stroma, which
seems to have been spared, great numbers of
bioud eells, early fibroblastie proliferation
and older sear tissue. In these red nreas,
numerous bile ducts are seen. These also
geem to hwve been spared destruction.  The
yellow nreas are composed of actively re-
generating istands of lver eclls,

The toxin evidently has destroyed most
of the liver eells, leaving intact their sup-
porting stroma, blood vesscls and bile
duets. The latter seem to be regenerated,
Those Hver eells spared destruction have
regenerated and have formed yellow islands
seen in the gross picture. There evidently
has been one or more allacks of hepalitis judg-
ing from the different ages of the pathological
process in various parls of liver.®

Skin—Shows an increased density of
corium which staing deeply with cosin.
Some of the epidermal cells are slightly
deeper in corium than normal,

Heart—Shows mild  parenchymatous
myocardial degeneration.

Kidneys—Show severe epithelial degen-
eration involving epithelium of tubules and
glomeruli. No inflammatory reaction of

_ glomeruli, -

Adrenals—Show severe purcnchymutous
degeneration of cells.

Pancreas—Shows intense degencerntion
of ‘cells of acini and of islets.

Summary—An unknown toxin has evi-
dently caused a severe diffuse eytolysis in-
volving most of organs, predaminntely the
liver. The lalter has evidenlly undergone
and recovered from previous allacks of a
similar nature.”

Case 2—F. D,

A young man, 21 years of age, was ad-
mitted to the New Iaven Hospital on May
2, 1934, eomplaining of juundice. The his-
tory given was as follows:

He had worked in a wire {actory coaling

¢ Authors’ itnlics,

December, 1933, At that time he felt run
down and became jaundiced. IIe was seen
in the dispensary in January and found to
have an cenlarged palpable liver. He then
spent several weeks in another hospitnd with
slight improvement in the jaundice.

In March, 1934, he rcturned to the job
in the wire factory, Following this, the
jaundice became quite intense with increase
in general malaise, anorexia, attacks of
dizziness and loss of weight. Three days
before admigsion vomiting had occurred.
IIe had taken no drugs and there had been
no exposure to carbon tetrachloride or
chloroform,

Summary of physical examination—The
tempernature was 99°, pulse 74, respiration
20, blood pressure 130/74.  The paticnt was
a thin well-developed man who appeared
moderately ill. There was bright yellow
jaundice of the entire body. The pupils
were widely dilated, the nasal septum de-
viated, causing obstruction on the right,
the mucous membranes injected and the
tongue moderntely coated. The tonsils
were enlarged and cryptic, Lungs were
clear, licart normal, radial vessels soft,
abdomen tympanitic, soft non-tender. The
liver edge was felt at the costal margin,
The organ was soft and non-tender. The
upper edge of the liver dullncss was in the
6th interspace.

Laboratory findings—These were as fol-
lows;

Urine—was durk yc]low and was nega-
tive except for the presence of bile and uro-
bilin.

Blood count—red cclls, 4,380,000; hemo-
globin, 85%,; white cells, 6,800; Polys,,
65%; Lymphs, 29%; Large Monos., 4%;
208., 2¢5. Subsequent  examinations
showed n slight rise in white cells to 10,000.

Stool—showed bile, considerable undi-
gested food, small amount of fat.

Kahn test—negative,

Liver function tests—leterie index—30 to
50. Bromsulfonphthalein showed marked

t The waxes employed in this process
are the higher chlorinated naphthmlenes,
These are used in 0 molten stute in a bath
through which the wire to be coated is
passed. The process is partinlly but not
entirely enclosed. Ixhaust ventilation is
in use,
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impairment: 100% retention in 5 min,,
85% retention in 30 min.

Blood chemistry: Non-protein nitrogen,
28 mg./100 ce.; Urea N, 11 mg./100 cc.;
Serum total proteins, 6.15 mg./100 cc.;
Serum  total albumin, 2.66 mg./100 ce.;
Serum total globulin, 3.49 mg./100 ce.
A/G ratio, 0.76; Blood sugar, 68.0 mg./100
cc.; Blood caleium, 10.32 mg/100 ce,;
Blood phosphorus, 4.12 mg./100 ec.; Scrum
fatty acids, 11.3 ing./100 ce.; Serum lipoid
phospliorus, 7.5 mg./100 cc.; Serum totnl
cholesterol, 10.5 mg./100 ce.; Serum free
cholesterol, 63.0 mg./100,

Sugar tolerance lest was within normal
Timits.

X-ray of abdomen showed hepatie flexure
of colon unusually high.

Course. The patient was put on a high
carbohydrate diet and his general condition
improved but the jaundice persisted. He
was discharged on May 16, 1934 with the
diagnosis of toxic hepntitis.

He was admitted again on June 1, 1934
complaining of abdominal swelling of 3
days' duration, weakness, anorexia and
edema of the legs which had developed soon
after his discharge., The physical exam-
ination showed deep jaundice, systolic mur-
mur, abdomen distended and tympanitie
with dullness in the flanks, moderate pitting
edema of the legs. Isxaminations of the
urine, hlood and stool showed no important
variations from the original findings with
the exception of a drop in white cell count
to 6,400 with 749 polys., and a deerease in
serum albumin to 1.68%. Scrum CO; con-
tent was 54,54, Scrum ehloride was 98,0
mg./100 ce.

The patient’s course after the second
admission was rapidly downhill. The dis-
tention could not be controlled and he soon
passed into complete coma, A convulsion
occurred on June 8th and on Junc 10th he
died.

Anatomical diagnosis.* Iixtensive neec-
rosig, fibrosis and regeneration of liver,
acute entero-colitis with edema, fibrosts of
paacreas, acute panercatitis, jaundice, as-
cites, edema of lower extremities, foeal

* Autopsies on thisand the following case
were performed on the pathological service
of the New Haven Ilospital by Dr. II. M.
Zimmerman.  Grateful  acknowledgement
is mnde of his courtesy in permitting use of
the records.
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pneumonia (bilateral), subpleural hemor-
rhages, cloudy swelling of kidneys.

Case 8—C. C,

A young man 22 years of age was admitted
to the New Haven Hospital on February 28,
1935 with the complaints of jaundice, ab-
dominal pain, nauseca and vomiting of
bloody material, The history given was as
follows:

He hiad worked in the same wire coaling
plant as the previous patient (IY, D.). The
present illness had begun with jaundice 2
months previously with no othiersymptoms.
This continued for about 14 months,
Two weeks before admission be became
more jaundiced and concomitantly de-
veloped upper abdominal pain, malaise,
nausea and finally vomiting—the vomitus
beeoming bloody in character. He was
treated by his family doctor with no relief,
His condition beeame worse and he finally
beeame delirious and incoherent. Hos-
pitalization was advised.

Summary of physical examination—The
patient was comatose, irrational and vomit-
ing bloody material. Positive findings of
significance were as follows: Temperature
not elevated. Blood pressure 102/68.
Generalized jaundice, petechine over the
extensor surfaces of the arms; tenderness
over the upper quadrants of the ahdomen,
No liver dullness percussable.

Course—1is condition beeame rapidly
worse, coma sctting in soon nfter admission.
The vomiting continued. The patient died
about 24 hours after admission,

Anatomical diagnosis—Iixtensive neero-
sis and regeneration of liver; jaundice,
acute lymphadenitis of portal nodes; as-
cites; perienteritis of jejunum; cloudy
swelling of heart and kidneys; acute pul-
monary congestion; healing exanthematous
rash of fore-arms,

DISCUSSION

These three cases show the oceur-
rence of stmilar pathological changes in
the liver in three young adults known
to have been working with chlorinated
naphthalenes and diphenyls—all were
exposed direetly or indireetly to the
higher chlorinated hydrocarbons. In

Feb. 1939)

all three eases, a most careful investi-
gation failed to reveal any other pre-
disposing cause for the condition. In
the first ease in particular, that of a
healthy young girl on her first job,
the absence of any conditions predis-
posing to liver damage cither preecd-
ing or following ler exposure to the
substances in question is especially
clear.

It is of interest to note that two of
the cases apparently had suffered from
at least one previous attack of hepati-
tis followed by a certain degree of
improvement before the onset of the
fatal attack,

In view of the fact that Drinker,
Warren and Bennett found no lesions
in organs other than the liver in their
experimental animals, it is noteworthy
that such lesions were eonspicuous in
all three of the cases here reported.
Such lesions, are, indeed, usual find-
ings in casecs of acute yellow atrophy
of the liver in humans regardless of
ctiology. On the basis of present
knowledge, it would be impossible to
suy whether they are the result of
primary intoxication or are merely
seccondary to liver damage. In the
light of the animal experiments, how-
ever, onc would incline to the latter
view and speculate as to the part
played by length of exposure, in the
final pathological picture,

It has been mentioned that in
Drinker’'s (4) experiments, rats with
no cvidence of chnical discase while
heing exposed to the chlorinated naph-
thalenes, promptly died from acute
yellow atroply of the liver when given
doses of carhon tetrachloride so small
as to be harmless to control animals.
This prompts speceulation as to
whether death from acute yellow
atrophy of the liver in workers simi-
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larly exposed occurs only in those
having some pre-existing substratum
of liver damage—such as might follow
an attack of catarrhal jaundiee, for
example—and that this might ac-
count, in part at least, for the fact
that only a very oceasional worker out
of a large group will suffer from sys-
temic cffects of exposure to these sub-
stances. In the three cases reported
however, no history was given sug-
gesting that any liepatic disorder prior
to exposure had oceurred.

The presence of a papulo-pustular
eruption in two cases is of interest.
In oneit antedated the systemie symp-
toms. This type of eruplion is char-
acteristic of the dermatitis eaused by
chlorinated naphthalenes, and until
recently was the only disturbance at-
tributed to them.

The presence of ‘‘aggregations of
comedones” such as were found in
Case I is also charaecteristic of the
skin eruptions produced by these sub-
stances. The question as to whether
or not the skin eruption in such a case
is in any way conneeted with the onset
of systemie effeets cannot be answered,
sinee thus far no correlation has been
established between skin lesions and
systemie discase (1).

It is interesting, therefore, that in
Case I the skin cruption apparently
antedated all evidences of systemic
disease. Had the girl been promptly
removed from further exposure, when
it was first observed, it is possible that
her life would have been saved; or had
the physicians first called upon to
treat the jaundice (of whatever origin)
in her case, or in the sccond case here
reported, recognized the danger of
continuing exposure to the chilorinated
naphthalenes, these deaths might pos-
sibly have been averted,
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IRECOMMENDATIONS FOR  MEDICAL
CoNTROL

1. The authors wish to stress the
need for the conscientious reporting
by physicians of «ll illnesses oceur-
ring among workers exposed to the
chlorinated naphthalenes and  di-
phenyls, partieularly cases which have
been carefully worked up, so that the
clinical disease entities resulting from
sueh  exposure can beecome further
clarified and tinis more readily recog-
nized in the future. Fewer errors in
the diagnosis and managenient of these
cases would oecur, and workers’ lives
could undoubtedly be saved in this
way.

2. Persons suffering from the typical
acneform eruptions should be removed
from further exposure,

3. Persons who have, at any time in
the past, had any liver discase—even
a mild catarrhal jaundice—should not
work with these substances; nor should
workers with a history of typhoid
fever, malaria, gall-stones or other dis-
casés known to affeet the liver ad-
versely,

4. Persons receiving arsphenamine
treatment for syphilis; or these who
are taking drugs believed to be in-
jurious to the liver in susceptible

persons, should not be further exposed
in their work to potential liver poisons,

5. Persons working with the chlo-
rinated naphthalenes and diphenyls,
if requiring a gencral anesthetic for an
operation, should not be given chloro-
form or avertin, and vice versa, indi-
viduals who have recently reecived
such anestheties should not imme-
diately thereafter go back to their
former work or to work with other
substances believed to be potentially
toxic to the liver.

6. Pregnant women should not be
exposed because the lver, in preg-
naney, appears to be peculiarly suscep-
tible to injury.

7. Experience seems to indicate that
by proper attention to ventilation and
medical supervision of workers the
chlorinated naphthalenes and diphe-
nyls can be used in industry with
safety.

SUMMARY

The systemic cffeets resulting from
exposure to certain chlorinated naph-
thalenes arc discussed, and the litera-
ture of the subject bricfly summarized.
Three liver deaths in workers handling
these substances are presented in some
detail, with autopsy findings. Recom-
mendations for prevention are given,
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FEFRCT OF CERTAIN IMPINGEMENT DUST SAMPLING INSTRU-
MENTS ON THE DUST PARTICLES*

JO SRR SN

DERSON

Clomdcal BEngineee, Engineering & Inspeetion Division, Travelers Dasuranee Campany,

Hartfard, (€

LTHOUGIH  there  are many
types of dust  sampling ap-
paratus avitilable, those of the

impingent type wre the more co
monly used in this comntry for roy
dist surveys,  The GreeubuvgASmith
impinger has heen used  expénsively
by the United Statex Pubde Healtly
Serviee amd thus has heghme an nel
ceptedd standard Tor feording dnst
(1), Bloom- -
Gurney (4), and

concentrations,  Gree
lichd (2), Felnel (3)
other ivestigators Aave attempted to
correlate the “epunts” from  other
impingement type instruments with
freenburg-Smith fim-
for Green (I),lllu'
investigators fapparently  have [ not
considered  the  possihility  that) the
instriments/ themselves may frgefure
the dust papeticles and thus give higher
“eonnts" yhan aetnally exist in the air,
Gireen lits under the mechanitm of
formatioft of smaller dust pajticles
“the apblieation of shearving and fen-
stle stefsses eanses disintegration
the latger particles] by splitting or
cracking along planes of wenkness in
the material.l”  Fieklen aml Goolden
cwere apparently the first 1o report
any definite Ggures on the extent of
s fracturing; this paper presents

* Reecived far poblieation September 20,
Hgn.
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‘annecticnl

acklitional data on fracturing by -
pingement. '

Aprpanvares

A dust ehamber was designed in
which praded  dusts awere snspen

A box, 4 1t long, 2 ft.Aigh, and 2
ft. wide, nside dimenspdns, was hailt
with as smooth insideAurfaces as con-
struction would peryait: all inside cor-
ners were covered Xith sheet metal or
filled with wood /to give continuons
smooth sifacey (fig. 1), The inside
was painted wil hard washable white
enamel. Inld and outlet tubes of 3
imeh inside Aiameter, weve placed n
each end of the box.  Cirenlation and
distributfon of the clutrated material
was obpgtined by two small fans and by
convottion currents produced by two
1004y, bulbs, Two 5 in. square hand-
)m]vs with interchangeable covers wepe
cut in each of the long sides and the
top.  Eaeh of  the following  was
momted on a handbole  cover, a
konimeter, a Bausch & Lomb dust
counter, and Owens jet dust counter,
and an o ooutlet Tor the Greenborg-
Smith impinger. .\ rotary sereen was
located in an air loek huile on top of
the hox through which the sized dust

WATER_PCB-SD0000039068




