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The variows occupational eancer-
oducing agents can be divided inrto
,g main groups. The cancer-produe-
{.; agents of physical nature are ultra-
I)Ier rays present in the spectrum of
s sun rays, XN-rays, and the rays
;med by radioactive material of
ural or artificial origin.

[tappears from investigations of recent
ars that excessive exposure of the skin
ythe rays of the sun may be respon-
|l for 2 majority of cancers of exposed
.n, such as of the face, neek, hands
cd forearms, and the lower lip, particu-
My in fair complexioned people work-
1z outdoors in dry, sunny climates—
amers, oil field workers, prospectors,
wwboy=, mailmen, zailors, road workers
L-d ranchers.

During recent decades roentgen rays
bxd radicactive material have found
spidly increasing uses in laboratories
o4 workshops coneerned with mining.
zemical. pharmaceutical, rubber, met-
plurgic. aviartion, radium, dial painting,
raning  and  shipbuilding  industries.
sringing ocenparional eancer hazards to
friain groups of workers and techni-
s0s emploved in or near these spe-
slized operations.  Depending upon
iether the contact is directly to the
in or by ingestion or inhalation, per-
jes exposed 1o these rays may develop
wucers involving the skin, subcutaneous
tective tissue, bones, blood-forming
Zans, and lungs.

The second main group of environ-
~eatal agents possessing recognized or
“pected cancer-producing properties
“udes both chemicals of well-estab-
<ted identity and ill-defined chemical
“atures.  These different cancer-pro-
“ting chemicals vary a great deal in
=lr potency, while again as with the
irsical agents, the type of contact as
<l as the chemical characteristies of
< particular substances decides the
“&tion within the body of the resulting
ncers.

L“Ol'g:lnic Chemicals

Among the inorganic chemicals having
"‘Dcer-producmg qualities, the ingestion
~—~—

4 *Delivered September 14, 1949, at
he Congress of International Chem-
“al Workers Union, Mount Royal
Otel, Moutreal, Canada.
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By W. C. Hueper, M. D.,

National Cancer Institute

or inhalation of arsenicals may cause
cancers of the skin in apparently pre-
disposed individuals. Recent observa-
tions indicate that inhalation of arsenical
dust may favor the dm"clopmcnt of

cancér of the lung. Inhalation of
chromare dust likewise is responsible for
4 bigh incidence of cancer of the lung
among  chromate workers. while the
inhalation of vapors of nickel carbonyl
residts in cancer of the nasal sinuses and
amonyg nickel refinery

lungs
using  the Mond

plants

of the
workers  in
process of refining.

There is increasing evidence indicat-
Ing that vxposure to asbestos dust may
create an tnereased Habiliey to lung can-
cer in the presence of an asbestosis of the
lung. It is still too early to know
definitely whether or not contact with
bervllium and its compounds may lead
to the development of cancer affecting
the lung or the bones. So far, no
evidence exists suggesting such future
developments in humans, although rab-
bits when injected with several beryl-
liuin compounds reacted with cancers
of the bones.

Organic Chemicals

While these metallic
agents are relative newcomers, and thus
our knowledge concerning them and
their effecrs is still highly incomplerte,
there is muceh more definite information
available conecerning the cancer-produc-
ing organic chemieals including the
undeternined and complex mixtures of
such chemicals existing in tar, pitch,
asphalt, petroleum and its various proc-
essed products, soot, crude paraffin oil,
creosote oil, and crude anthracene oil.
Among the many thousands of chemicals
which modern chemical industry has
produced there are only a few for which
dcfinirecancer-producingpropercieshave
been demonstrated.

There can be no doubt that econtact
with two important dye intermediates,

carcinogenic

OCCUPATIONAL CANCER HAZARDS
FOUND IN INDUSTRY®

namely beta-naphihylamine and benzi-
dine, elicits, in exposed workers, cancers
of the urinary bladder. Some 1,000
cases of this particular occupational
cancer are on record from Lurope and
America.  If such contact is sufficiently
severe and prolonged it appears that
cancers may develop in all exposed
workers.  Fortunately such conditions
of exposure are not likely to exist now
in modern and well-managed dye works.
Derivatives of these compounds are used
as anti-oxidants in the natural and
synthetie rubber industry. In opera-
tions in which latex is made and proe-
essed, if the anti-oxidants used are
contaminated with free beta-naphrhyl-
amine left in the compounds during
their manufacture, a cancer hazard may
be created.

Under certain conditions of exposure,
benzol used in the rubber industry as
well as in other industries, is strongly
suspected of eausing cancer of the blood-

forming tissues. These discases are
kuown as leukemias and lymphos=ar-
comas.

Extensive Research Carried On

Cancer research has uncovered several
hundred chemically related substances,
many of them specially synthesized, and
some of them dyes, which produce can-
cer in experimental animals. To date,
none of these compounds has been
demonstrated to have causal relation to
the development of cancer in man under
environmental or occupational condi-
tions. During the past two decades,
this intensive search for specific cancer-
producing chemicals has been carried on.
The initial stimulus for this phase of
cancer research can be attributed to the
work of two Japanese investigators who,
in 1912, showed that tar applied to the
skin of rabbits elicits, after prolonged
treatment, cancer of the skin. Later,
a group of English workers headed by
Cook and Kennaway, isolated a chemi-
cal, 3, 4 benzpyrene, from large amounts
of tar. They found that this chemical
causes cancer in mice when painted on
their skins. These two discoveries
meant that definite proof of the cancer-
producing properties of certain types of
tars, product of the incomplete combus-
tion of coal, was established.

For five decades these substances had
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been suspecied of causing skin cancers
in workers having occupational contact
with them. The rather extensive statis-
tical data collected by the chief inspector
of factories on the occurrence  and
incidence of tar cancer in English
workers include a great variety of
occupations that have a liability 1o this
occupational disease. Included in the
group are exposure to pitch, asphalt,
€reosote, soot, and anthracenc oil, whjch
contain tar or tarlike materia] as the
active principle.

While the majority of the more than
1,500 tar cancers observed involve the
skin, recent observations made among
coke-oven stokers in Japan and Canada
suggest that the inhalation of Jot tar
fumes may cause cancer of the lungs.
The industrial use of tar, pitch, asphalr,
¢reosote, soot and anthracene oil js very
widespread and varied. Coming mainly
from gas works and coke ovens which
furnish the most potent types of cancer-
producing tar and related substances,
they enter into the manufacture of fuel,
dyes, plastics, paints, insulating material
of cables and electrical equipment, im-
preguation materials of wood, paper and
textiles, building materials, such as tiles,
cork brick and linoleum, road-building
materials, embedding material of optical
goods, rubber, inks and brushes.

Cancer—producing agents of a chemi-
cally similar nature seem to be generated
when oil shale is heated in retoris to high
temperatures for the production of shale
oil. The crude shale oil, as well as its
brocessed fractionation products used
extensively as lubricants in English tex-
tile plants and for the manufacture of
paraffin, has given rise to the develop-
ment of cancer of the skin in approxi-
mately 1,900 workers employed in Eng-
lish industries during the last 35 Years,
Since the production of shale oil has been
carried on almost exclusively in England,
only isolated cases of shale-oil ecancer
have been observed from contact with
imported shale oil in the United States.
However, this picture may change in
coming years, uhnless broper precau-
tionary measures are taken, because for
several years shale oi] production has
been underway on a smaller scale in

Australia and may assume large propor-
tions in the United States following the
completion of the experimental work
carried on in the Rocky Mountain
region,

There is definite evidence on record
showing that some of the crude petro-

leums as well as a number of the frac-
tionization products of petroleum, such
as heavy oils used for lubrication, fuel
and obtained during the production of

paraffin as wel] as petroleum tars, as- _

phalt and coke, Possess cancer-producing
properties. Such observations have
come from Austria, France, England,
Czechos)ovakia, and the United States.
Since exposure to these agents is mainly
to the skin, the great majority of the oj)
cancers rarely affects other organs such
as the lung or the stomach. The tota]
number of oil cancers recorded from all
sources is about 100, which is astonish-
ingly small when considering the rela-
tively large number of persons exposed
to such products either during their
manufacture or during their extensive
and varied use especially in the con-
sumer field.

While several recent observations sug-
gest that other and previously unsus-
pected types of chemicals may be in-
volved in the production of occupational
cancers, I hope the data presented have
given you an adequate although brief
Panoramic view of the various physical
and chemical agents which may cause
cancer under certain occupational con-
ditions. These may affect the skin,
nasal sinuses, lungs, bones, urinary blad-
der, blood-forming organs and connee-
live tissues.

Protection for Workers

However, in listing various ocecupa-
tional agents as cancer-producing, it
would be incorrect to conclude that the
mere presence of any of these agents in
& particular operation is proof of an
active cancer hazard for all persons em-
ployed there or entering it at regular
or irregular intervals, If, for instance,
proper precautionary measures are taken
and if particularly a perfectly working
closed system of production exists, there
is no danger for the workers, since there
is no exposure to the cancer-producing
agent handled. Cancers developing in
workers of such operations therefore
cannot be charged to an occupational
exposure to cancer-producing agents.

r—vay
Length of Exposure

Past experience, moreover, has shown
that there exist rather definite and con-
stant relations between the site and the
time of appearance of an occupational
¢ancer on the one hand and the type, in-
tensity and duration of exposure {0 a
particular occupational agent .and the -

nature of the agent on the other

ber ]é

hand'

Occupational cancers, for instage, re B
) 15

quire as a rule 3 minimum time of ex
years, g

Posure varying from 1 to §
though occasionally a shorter duratmn
may be recognized as being eﬁect;\.e
when special conditions are
Similarly, Occupational cancerg oftey
develop many years after an €Xposure ¢
a cancer-producing agent has ceaseq.

This period of delay in the APpearape
of an occupational cancer after the stan
of the exposure may
years depending on the type of ageny
and the intensity of €xposure to it, It
is, on the other hand, not essential thy,
there be a continuous €xXposure o ,
cancer-producing agent, Many obser.
vations indicate that discontinyeq or
intermittent exposures, if sufficient]y
strong, may be quite effective in elicitin;
cancerous reactions. In evaluating a).
leged oceupational cancer hazards and iy
adjudging claims made in such matters,
the time and type of relations are im-
bortant and deserve competent and erit.
ical consideration for medical ang
medico-legal reasons,

Proof of Cause

The demonstration of cancer-prodye- |

ing hazards in industrial operations
depends on two types of evidence. I
epidemiologic studies including a sts-
tistical analysis of the disease and death
records from cancer show that workers

employed in a certain plant or one of s °
operations have an excessive incidence
rate of cancer and that cancer of one or

two organs accounts for most of this
€xcess, one must conclude that mosi
likely an occupational cancer hazard
exists. Such investigations must cover

a period of at least 10 years of plant |

operation and must take into considers-

tion the length of time elapsed since the %,
plant started to operate. It take &3

usually some 10 to 15 years after a plaat
containing an occupational cancer har-
ard has opened before a statisticslly

significant number of occupational can-
Even this evr | i

cers is demonstrable.
dence may be completely obliterated |
by a rapid labor turn-over, unless the

final fate of workers formerly emplosed | N

in such a plant can be ascertained.
Another epidemiologic  approsts
which is now extensively used in tbe:
United States and England is through
an analysis of death certificates. I»
such investigations the occupatiod
history of ‘all persons dying during *
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producing oceupational agents,  Such
_;l,r\'e)'s are obviously highiv complex
apdertakings which require the pariei-
puriml and  remwork  of comipetent
sgpecialists of various types and the
sholehearted eooperation of indusiry.
Whenever such a combination of fierors
can e obrained, the results ape generally
gatiiving and make up for the eXpiense
;ud Iabor expended.

The second ‘type of significanr evi-
dence Is of a medical nature, Many,
while nor all, cancer-producine agents
leave some symporomarie teiliahe foore
trail caneer
Such warning sjuns

prints along the before
becornes apparent.

when recounized  and correctly inter-

preted by the plant physician can lead
10 overy of a cancer-producing
hazard even before any actual cunceoers
bave made their appearance.  For this
wpe of comperent medieal eare it
esscatial that the plane phy~ician e

iechnical

T i

s

!
; tinarely familiar with che
‘ opernition of the plant, e proviucts
wsed and manulactured, inchutine -
puriiies  amd aml hie
Porsvszes special knowledyge coneerning

wastes, that

i the acute as well as the delaved eifveers

whirhh may be produced by them in
hurman beings through varicus rontes,
tontacts and physical conditions.
Unfortunately, oceupational cancors
afeeting internal organs are not pre-
ceded by any chuaracteristic or appres-
ctiable warning svmproms. In facr, in
some of them the general health may
remain remarkably good. althoueh the
farcer may have reached an advanced
Staze.  Thus, while thorough and com-
Petent medieal srudies of workers and
the analysis of their medical records
Bay render valuable information vn the

Question of oveupational cancer hazards,
our knowledge of such murrers at
Present still too defective to make this
3 reliable procedure in all cases.

The discovery and study of vecupa-
Honal eancers and of industrial caneer-
Priducing operations and agents is of a
Practical and  scientific iniportance
greatly transcending the rather narrow
imits of the industrial field.  Results
from such investigations add o our

Is

immediate value iy ascertaining the role
which environmental agents may play
in the causation of cancer in the general
population.  Oniy 1o the degree that
we discover definite canses of cancer
are able to apply rarional and
effeetive  preventive measures, Since
otcupational caneers are practically the
only  cancers for which well-defined
caucer-producing  agents  are known,
the study of these cancers represents
one of the main avenues for finding the
causes of human cancer. It is 10 he
expected that many of these prospective
cauzes will turn out to have no relation
to industry or industrial environment.

In the meantime, in the face of a
rapidly expanding industrial activiry,
it s essential that rescarch inro all
phases of vecupational cancer be varried
on with increased eneray, so as not only
o conquer the recognized indusrrial
cuncer hazards, but also, to keep abead
of future developments and o discover
euvirommental and vreupational cancer-
producing  awents  hefore any major
damage can be done by them.

we

AL M. AL chm'ts on Sludy
Of Aluminum The apy
For Siiicosis

The Council on Industrial Health and
the Council on Pharmaey and Chemis-
try of the American Medical Assovia-
ton bave made a report on the present
status of aluminum in the therapy and
prophylaxis of silicosis.* The report
was printed in the . M. A. Journal,
July 23, 1949.

Dr. Ernest W,
Brown, executive offi-
cer, Committee on
Scientific Develop-
ment and Edueation
of the Council on
Industrial Heahh,
and Dr.Walton Van
Therupeutie

Winkle,

Jr.,
Trials Commitree, Council on Pharmacy
and Chemistry, summarize their report
as follows:

1. Studies on the therapy of silicosis

secreqary,

*Reprints may be secured from Dr. Ernest
W. Browu, 335 Nerth Dearborn Street, Chicago
1o, Hi.

e

ing evidence of objective improvement
either of pulmonuary function or by
rocutgen  ray las been fortheoming,
Certain cases have shown eventual pro-
gression by roentgen ray subsequent to
aluminum therapy under present condi-
tions of dosage.

2. Tv is tou early to expect evidence
of the effectivencss of aluminum pro-
phylaxis in men who do nor have a his-
tory of exposure 1o silica dusr prior to
the beginning of the treatment. I is a
fact that eertain Canadiun miners with
a history of previous exposure have
shown roentgenologic progression de-
spite trearment with aluminum, al-
thoush statistical data are not as yet
available,

3. Aluminum is apparently not harm-
ful 1o the normai or silicotie human lung
in the dosages given for the therapy and
prophylaxis of zilicosis. Whether or not
it increases susceptibility to tuberculosis
i unproved. As far as we can aseertain
the mass administration of aluminum i
the United States and Cunada over the
Pt 5 to 6 yvears has not had an unfavor-
able effect in this respect, although
awain staristeal dara are not Yet pro-
vided.  However, great care should be
taken to exclude the wuberculous in
selecting persons 1o receive aluminum
therapy.

4. It is not believed that a scientifi-
cally controlled experiment in industry is
feasible for the evaluation of aluminum
for the prophylaxis of silicosis. This
follows from the unconrrollable variables
inherent in the industrial situation and
other factors which have been discussed.
For these reasons, it appears improbable
that auy research ageney would consider
it advisable to undertake such a project
except under special condirions already
discussed, and which may not be
attainable.

3. The MeIntyre Research Founda-
tion, as presently organized, is not equip-
ped to solve the aluminum prophylaxis
problem in relation to silicosis. The
sieps considered necessary to accom-
plish this objective are outlined.

6. Research should he continued with
laboratory animals with the object of
finding a more adequate basis for appli-
cation to man. Such study is now in-
cluded in the program of the Saranac
Laboratory of the Trudeauy Foundation,
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