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ENVIRONMENTAL CANCER HAZARDS CAUSED BY
INDUSTRIAL AIR POLLUTION

Introductory Comment to the Discussion
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W. C. HUEPER, M.D.

. Chief, Cancerigenic Studies Section, Nanonal Caoncer Institute
BETHESDA, MD,
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APPRECIABLE number of recoénized or suspected occupational
cancers are probably caused by inhalation of certain cancerigenic
chemicals in dust, fumes, vapors, mists or gases (figs. 1 and 2). Many
of these industrial agents are also introduced into the air while they are
being used or released as waste products. Because the minimal effective
cancerigenic dose, of almost every one of these agents is yet to be estab-
lished, the possible, even the probable, existence of cancer hazards
resulting from pollution of the environmental air by chemicals represents
an appropriate subject for those taking part in this conference to consider.

With the exception of soot as a possible cause of cancer of the lung
and cancer of the scrotum, cancer-producing factors polluting the
environmental air have only rarely been considered or investigated -in
connection with cancer in man. Studies of this problem which render
valid evidence are difficult, complex and time-consuming. There is small
wander, therefore, that at present all available data on this matter have
suggestive value at best, and most are mere speculation.

Some years ago Green alleged that the sulfur dioxide released during
the burning of coal and the smelting of ores is the cause of an excessive
incidence of cancer among population groups exposed to the fumes. On
the other hand, Stephens blamed carbon monoxide, which was introduced
into the atmosphere from domestic and industrial sources, for causing
cancer in certain workers and the general population. These claims have
little, il any, basis in fact. .

Much more substantial, however, is the evidence in regard to other
industrial products (table). There can be no doubt that products of the
combustion and fractionation of coal, such as soot containing cancer-
ivenic tar, tar fumes, pitch and tar dust are polluting the environmental
air from various sources and at many places. Similarly, combustion
vrovtucts and processed fractions of mineral oils, shale oils and natural
zus are released into the air as domestic or commercial soots and fumes,

itead at the United States Technical Counference on Air Pollution, May 3 to 5,
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Fig. 2.—Established and potential sources of environmental respiratory cancer.
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P& T Environmental Cancerigenic Agents and Sites of Cancer H
N i e
e Eod . Cancerigenic Agent Type of Contact Site ot Cancer ?
: .Aromatic Organic Chemicals ]
Benzene . Cutaneous Leukemia
Respiratory Lymphosarcoma?
R ) Myelomar
’ Aromstic amipes Cutaneous * . Carcinoma of bladder,
; L : Beta naphthylamine - - Resplratory ureter, renal pelvis
- vEARA e o Benz(dine : 5. : s e
s R Coal tar, piteh, T Cutaneous Carcinoma of skin | .
; .t asphalit, soot, ’ . N
~ bicumen, creosote - - . Respiratory .Carcinoms of lung -
oil, anthracene . © ' (tumes)
0il (3,4-benzpyrene) .
Shale oil
Lubricating olls g —
by Crude parafhin olis - Cutaneous Carcinoma of skin )
Y ) Lignite olls ‘
- Lubricating olls - ’
’ Crude paradin ofls - ‘ o - : .
Tar oils - Cutapeous - - Carcinoma of skin
Petroleum and " : .
petroleum products .
Lubdricating olls Cutaneous " Carcinoma of skin
Crude paraflin oils -
pptadndd Fuel oils ] Respiratory Carcinoma of lung?
-4 Commercial soots (Mist-Dust)
e , Alipbatic Organic Chemficals .
1005 Isopropyl oil? Respiratory Carcinoma of nassl siouses
'!'-"’*Ei and lungy o1
“3(.3,:?: Inorganic Cheicals M B
i 6 .00 Arsenicals Cutaneous ) Carcinoma of skin MY
sy IR L, Inorganic and organic? Alfmentary HH
G Respiratory Carclnoma of lung? 1%
Carcinoma of alimentary -
tract? il
s Carcinoma of hladder? HE
Chroinates Respiratory Carcinoma of lung . 1
Niekel earbonyl? Respiratory Carcinoma of nassl tinuses 4
and lung 1
Asbestos Respiratory Carcinoma of lung i
Physical Agents a
e Ionizing radiation Cutsneous ~ Carcipoma and sarcoma :}
T AN - of electromagnetic nf skin : i
N (gsmms) and corpus- Respiratory © Carcinoma of lung -
-;.._;‘}""ﬁ; cular types (alphs, bets) ' Care.noma of nasal sinuses P
el ot {rom radioactive Allmentary Sarcoma of bones if
S35 A chemicals General body Leukemia, lymphosarcoma B
L, S Parentersl ’ Carcinoma of liver? 1
2 ,;‘{:"}3: Tonizing radistion ’
bay % F 4 gt from X-ray tubes Cutaneous Carcinoma of skin
RSP . : Sarcoma of connective
i st ) tissues and bones
RSk sl * General body : - Leukemia, lymphosarcoma -
: "&"’33‘5":'.' Cltraviolet radiation ° L.
R ,-.4» solar radiation Cutapeous Carcinoma of skin .
A .'\"—':'i/; Cancerigenic Agent Site of Cancer . Specles
A irklsng Potential Environmentsl Caneerigenic Agents and Cancer Sites .
AT e 2 Aromatie amino compounds ‘
Ak o-aininoazotoluene A Liver Rat
i ““T,ﬁ . o-aminoazobenzene . Bladder . Mouse
LRAUATEN 2,3-azotoluene ) .
. [ p,nm-diethyl-p-amino-
arobepzene

$-dimethyl-amino-

'tg‘f"" 3 benzene-1-azonapth-
TR RY thalene
5 i 4-0xy-2:3-dimethyl-
o azobenzeve
2% W5E 2.acetylsmincfluorene
0 —‘2: 2.aminofivotene
s - : Dibenzocarbazole
A {-dimethyl-amino- - -
";?'& X~ nzobenzene
PAAS a3 Estrogenic compounds Breast Mouse
LK by 3% Stilbestsol Uteru (}«“," (
Ry erus juinea
N5 A Hemopoletic tissue Mouse e
Aliphatle compounds
Chiorinated hydrocarbons Liver Mouse
tory cancer. Chioroform
Carbon tetrachloride
Dicthylene glycol Biadder Rat
Carbamate derivatives Lung Mouse
Rat
Thiourea derivatives . . Thyrold glaod? v e MoOUse
/ Beryllium Rope Kabbit
k Selealum Liver Rat
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.
or may cover mineral particles escaping from cracking towers, thereby ',,,"\ '
becoming a part of the constituents of smogs. \Whenever production and {g -
waste disposal methods in aromatic amine operations are inadequate, L
dust, fumes and vapors of beta or alpha naphthylamine and benzidine ‘:% :
may enter the air of the factory fume zone. The large scale use of ','%:" i
arsenical dusts as pesticides and the long-continued and formerly uncon- e
trolled release of arsenicals with the waste fumes of metal ore smelters
may have created potential cancer hazards in many regions. It may be
wise to consider the possible existence of similar conditions for the
population living near chromate factories, beryllium operations and asbes- HI
tos mills. In recent years the potentiality of cancerigenic air pollution
hazards in connection with many establishments in which radiocactive tech icﬂ;c(
material is produced, used or handled has become an important factor in of t;::a ¢
their operations. _ offen dcfsn
Cancerigenic agents polluting the air may enter the human body by . of chemi.
inhalation, cutaneous contact or ingestion. Exposure of the population to and n\xm:
cancerigenic air pollutants, especially those of stable nature, may result -' roducin '
from their subsequent incorporation into and contamination of drinking . f:)hemicalg
water, foodstuffs and soil. Cancers caused by cancerigenic air pollutants measures
may affect not only parts of the respiratory tract, such as the lung or parti culat.e
the nasal sinuses, but, depending on the nature of the agent and the type (cedarwoc
of exposure, may affect other organs, such as skin, bones, bone marrow and soy be '
and bladder. flour mills
The future control of these potential hazards depends, first, on the are comm
reliable qualitative and quantitative demonstration of cancerigenic agents Smuts
in the air around establishments producing or handling recognized or barley, sor
M ITY suspected cancerigenic agents; second, on thorough epidemiologic studies - ties in the
¥ | of cancer incidence in the population living in the fume or waste disposal : Accorc
4 ; zone of such plants; and third, on the subsequent institution of effective pathology
.-: tueasures prevefxting further release of cancerigenic agents into the Agricultur
At environmental air. : reached 1,
8 To cope properly and speedily with this new health hazard from air that spore
4 pollution in the modern industrial environment, it is essential that indus- in mill du
' trial management, public health agencies and the medical profession be to 9,000,0¢
, alerted to the problem and that they work together harmoniously in threshing
31 trying to solve it. of eastern
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REPORT ON INDUSTRIAL HYGIENE IN THE .

WESTERN ZONE OF GERMANY

IRVING R. TABERSHAW, M.D. -
"NEW YORK B

PURPOSE

HIS SURVEY artempts to evaluate present day mdusmal hygiene practices

in the \Western Zone of Germany. It had been nuted by American public
health afficials that German practices in this field (five years after the war) were
lacking or rudimentary or had regressed to the point of ineffectiveness. This was
especially true if viewed in the light of the moder concept of industrial hygiene as
a field of public health which embraces the prevention of disease and injury as well
as the maintenance and improvement of workers' health,

PROCEDURE'
Cifficials in the health and labor departments of all government units were inter-
viewed, Discussions were also held with those quasiofficial and nonofficial agencies
which have an interest in some phase oi industrial hygiene. A number of research
lahoratories were inspected, and educational programs of a few of the leading uni-
versities were examined. A representative number of plants, including those in
the Ruhr, were visited and industrial medical practices reviewed. Several con-
ferences and meetings on industrial hygiene problems were attended. and a number
oi round talile discussions were held in several cities.

INTRODUCTION

The practice of industrial hygiene in Germany is important inasmuch as that
country was one of the leading industrial nations of Europe and is rapidly regaining
its iormer status. - Talile 1 indicates the total number employed in Western Germany
for the seeond half-vear of 1949, Since all workers must be insured in an accident
insurance cinupany « Rerujsgenossenschaft). these figures were chosen as beiny most
inclusive. Accident insurance companies are nrg:umcd in fnur large groups cither
hy industry ar on a gengraphic hasis. - . .

Industrial accidents are conimon and occupational disease, pamculnrlv sitizosis,
is of serious significance in the Rubr and in the porcelain industry, It was unoi-
ficially statedl in regard to the caal mines that the indemnity paid for ocmpnuunal

Dr. Tahershaw is assaciate professor of industrial hygienc at Colmbu meut) School
of Public Health, and medical director in the Eastern Dn'mcm of the Labeﬂy Mutaa!l Insurance
Company, New York.
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APPENDIX I -

List of Occupativnal Discascs Which in Social Insurance Are Consiered Egquivalent with
(Ovcupatiomal Accidents, (Additional promulgation of ordinance dated April 27, 1950, Code
1950.)

Occupational Diseases and the Nature of the Industries with Which They are Associated®

No.

W e

o
-

O O ™Mo W

Disease caused by

lead or its compounds
cadmium or its compounds
phosphorus or its compounds
mercury or iis compounds
arsenic or its compounds
manganese or its compounds
beryllium or its compoundst
benzene or its compounds
nitro- and antino- compounds of ben:ene. its homolozs :nd thar derivates
methanol

nitric acid compounds

halugenated hydrocarbons
carbon disuifide

hydrogen sullide

carbon monoxide
Diseases oi the tevth caused by acids
Diseases caused by ruentgen rays and radioactive elements .
Skin cancer or similar precancerous changes of the skin caused by soot, paraffin, tar,
anthracene, pitch and similar substances
Cancer or other tumors, as well as morbid changes of the urethral mucous membrane,
causerl by aromatic amines
Occupational’ <kin diseases which make change of occupation or the termination of
employment ecessary
Diseases prowduced by repeated shocks as a result of the use of tools operating with
compressed air or similar tools and machines
Bune iractures causetd by fatiguc
Diseascs caused by working in compressed air
Discases oi the juint bursae (hursitis) due 10 permanent pressure or permanent shock
sutfercd by the atfected parts of the body .
Chronic discuses of the teidons, the tcndom and thexr muscles, the ligaments and the
mﬂll‘C\IS Ill\('nloﬂ\
Paralyxis of nerves exposesd to pressure
Discascs of bities, joints and ligaments caused by fluorine compounds (fuorosis)
Dust discase oi the lungs (silicosis, silicatosis) diminishing the capacity to breath and
impairing the circulation, or associated with pulmonary tuberculosis (active)
Asbestosis with diminished capacity tu breathe and impaired circulation or associated with
cancer of the hings,

.
’

®1-29: all eimerprises.

$With the exception of skin dmsu, ‘which rate as occupational disease only so far as
they are symptoms of a general illucss resulting from the action of noxious substances absorbed
inty the henly or are 1o be indemnified as per no, 20.




