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Environmentai Causes of Cancer
Other Than Tobacco Smoke

W, C. HUEPER, M.D.

Bethesda, Muryland

The recognized or strongly suspected envirenmantal causes of cancer
of the respiratory system form an important segment of the environmental
careinogenic spectrum.

1. With one exception all so far known exogenous

e

. 0LV CATCINCZENE
wore discovered during the last 25 years {Table 1), ibis, during the
period in which a 7 smarkable and progressive rise in the number and
froquency of cancers of the lung was observed in most indusgtriajized
cosntries (Fig. 1),

9 The varions respiratory carcincgens are move or less well defined

Terdor

chemical or physical agents and/or are associated with distinet oceupa-
ticmal activities engaged in by circumscribed workers groups {Tahie IIj.

5. The clinical, epidemiologic, pathologic and experimental observations
related to these agents all of which act through the respiratory route

TABLE 1
OCCUPATIONAL RESPIRATORY CARCINOGENS AND CANCERSE RECORDED

7 NUMBERS

DURING PAST 76 YRARS; THEIR .C}AUSES. SIS A

rded Cases

Number o

Agent ni Cancer TLEAL Total
T Arsemic _ 7 23
112 )
B
T8 m

and
al Sinus (
Luang ° 1936 0
Petroleum Lung and 1936 7
Oils arynx
{sopropyl Oil Lung 1946 1 1
Tiarynx 4 4
Nagal Sinus 6 0
Radioactive Lung 1 i 62h
Chemicals Nusal Sinus 1921 3 B
TOTAT, 128 1,019 1,142
Natjional Caveer lostitute; 2 sal Institutes of Heailh; Public Health Service;

i1, 8. Department of Health, Zducation and Welfare. .
Presonted at o Symposium, 2ist Annual Meeting, American College of Chest Phy-
sicians, Atlantic City, New Jersey, June 2, 1956.
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the cavsation
hough
-« supgest that
contact with
or

Hab.e Tactual evidence available on
of cancers in different parts ol Lin res piratory traet (Table Tl

compe cocunational, medicinal and rimontal observalic
SNary careinogeilesis may ensue afler « non-respiratoery
¢ no vaiid evidence incriminating hereditary

endogenous factors as primavy cuugal agents of humai Jung cancer.
Despite the fact ihat the total number of oceupational pulmonayy ¢ancers
on record is relatively small, the comparatively high cance? attack rates
“oapved among the different worker groups studied prom ©
e in favor of actual causat . ssociations vetween an eApo
yents and the subsequent dov topment of ¥ 5 LA ToY)
The reported aumber Of cages of occupational respiratory
esent opnly a fraction of the total number which

represent the only re

JYRURY

carcinogens, there exist

r

oy

(Mabie IV},
cancers woubtlessly repr

TABLE HI

KLNVIRONMENTAL LUNG CANCLER SCORE BOARD

Population  Type ot
Affocted Jovidenee

Site ok

1

Ceme

Other ovgauns

! @irmsmstantiod

Arsenic
lone

Bone
Conn. fissue

Bone
Venm, Eis
nal.

Skin
Clonm. tissue,
elc.

Skin
Conn. lissue
v Gasoline
o Diesch engine .
Bxhaust X x ! % Skin

LGNV
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TABLE 1V
RE qT’UIATOT{Y (“‘f'\\(‘ AR ATTACK RATES BY
; L CATULINOGENS

i
1
3.

Atuack Rates

Iunr‘ nee l’ucsnt Moy ty Morlality
nf »‘\h Rate T\.dtc

!’01 ¢00,(m0

'\g’vnts Cangers

Arome

Coal tax Lung 500:100,000
Peyvol Lung 2000;:100,000

(‘m hon 4

poly e I'aranusal !
Isopi sinuses 10:100 .. {normal e
Tarynx
Asheston LUNE e e s 18,2-20%: ashes-
tosis ‘lutop\\w
(0. 8.2.49 Yo
nm'nml\

Metals:
Arsenic Lung e e 145.7 males
(10,49 normal)

Chromates  Lung e e (42x
N normai) 146-238
Jiele
Nielel D 299:100,000 s -
sinuses 574y N .“".
Lung 4:100,000 .. wormal)
Ionizing radiation:
Radioactive area TRE s e s

occurred. Some of the lung cancers were certainly mistaken for tubercu-
losis, pulmonary abscesses, silicosis, asbestosis, siderosis or other forms
of chronic pulmonary discase. Anot theyr nortion of these tumors was recog-
“wmumofOWUWWmmﬂommnbuxunvmde1nmtmwﬁpuMmrmmewh
a third frac reloped in workers many years 5 after they had left the
hazardou: on and when the eausal relations to their previously
sustained expos had been obscured by the nassage of time (Table V.
Page 156).

The amost exclusive occurrence of ocenpat il fung cancers in male

nect

TABLE VI
110DS OF ENVIRONMENTAL RESPIRATORY CANCERS

LATENT P

Lung
. Lauterd
Agrent Pt rwd
Asheslos

Vol XX

worke
empll
oxeep
work
pesto
indic
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exeoptions in this res

fers is in good agreement with !
nloved in occcupations having lung cancer hazarvds, One of

sis cancer of the lung is for this reason af the low level of 2.3:4,
indicating tuat with an equalization of the degree of exposure there

ENVIRONMENTAL CAUSES 0 CANCER 145

sel that maleg are

LU KNOWn
wet are the Iung cancers found in lemale asbe
among workers with

male-female ratio of lung cancce

e g s

CANCTER OF LUNG. 1921- 30
MALES 25 aNp OVER
Actual mortafity percent of that expected from the distribution :

of wpu lation by age and class of district
Uager 70 70 - B85 - IUO - 115 = 130 - 145up

LA
N

Counties including

Eodta)

CIGURE 2
(Revradnced by permassion of Uw British Eawpire Cancer Campaign.)
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TARLE VIT
GI1C TYPEE O' OCCUPATIONAL RESPIZATORY CANCERS

_‘]
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¥
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inomi Found
Cell or  Anaplastic or

1 Cell Polymerphic
Agent Owean dnoma Cur
fung
.,-M,._._L,uvn. g e
e e Lu_n_u_‘_.__ e

Asbes

Lung

ity to lung cancer.

develops a tendeney toward an equalization of Jiubil
A types of industrial lung cancers, such &s those cauzed by radio-
ces, chrome pigments, rmd coal tar “ames, show a definite

el

v age groups than those vhaerved in eancers of the lung

YRSPIRATIRT CANCER, WHIYE MALES, THITZD STATES, 1990
’ (Eowers A LEW)
Age ddjuated Daath Rateas sox 300,000, Uhite Rude Popndation

U
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82527 "m0 u
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in, but characteristic of cancers of occupa

iemal respiratory cancers moreover have long latent periods
-er cancers of known industyial or enivironmental orvigin {Tabie
. rolatively massive exposure to carcinogens not infrequ :
- under cccupational conditions may perhaps occount ior
uiticenivic genesis of =averal types of occupationsl lung caneer, e
sestogis cancer and radiosctive eancer, is mnot infs vently obgerved.

e

) ; Shrosis associated with slicosis in radioactive ore

3

sidevosis in hematite miners secis to decrease the individual iiabili
ancerous developments in the iungs thus affected. While many occupa-
. cnal lung cancers are of sguamous cell type, many oihi display an
Ceoaaiure o round cell tywpe or exhibit glanduiar structures. In fact,
1 -ront histologic types of cancers may oceasionally ocenr in the
e mass (Table VII). Thus, no special histologie tyiw s T0
e any fixed relation to any =P i Ge causal factor. Ceeupalionslt respira-
v cancers critically studied exiibit a general symplomatic pattern
on 7o and characteristic of environmental cancers.
. Many of the agents ineriminated in occupational respiratory carcino-
reriesis, such as arsenicalg, vadioactive substances, coal tar and petroieum
oifs, hud previously been kuowr as important caunses of oceupational and
medicinal cancers of the skin deve: hing ustially upon cutaneous exXposure.
Sinece the rucosa of the respiratory tract may Le considered as an inverted,

hut specialized entedermal ex-ension of ihe cetodermal outer lining of the

tiastol -—

2

RATORY SYSTEM CANGER DEAY f &
Wihise fopulation,Urban Slates and Rural States, Urited States, 1943

|
. z
; . !
SURGAN WALE -
. N 1
.' * ""
. 7N, / N\,

S N .
// RURAL MALE p

R A
e~ URBAN FEM
e o
)):);,:‘ ot -

A O il 1
20 40 50 80
A6
with less thar 0% urbon popeiction colied yurst, ene slatas with mere ther
Fal ion coled urban. fral stotes: VM, SR Miss., Ark, NG, SGC, W Ve, Xy, Libon states LM 3, N, Colit DG
QOURLE Vitol Stotistics of 1he tnseg Stoles, 1945 . GTATISTIGSL RESEARIN BEGTION
{250 Population Censu3 of the United Siates AMERIGAN CANCER SOCIETY 9+%3
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TARLE VIIT
YCOVRRIES OF QCCUPATIONAL CANCERS

CGrean? Nature of
nTeeted

) (Qm otum) Qccup ational

n O ceup atlcm n]

Occupa i ona';

Oeccupational

Occupa ional

101 lJ Jwelg

Oecupational

QOccupational

Oceupational

Sh lL Luvhn' ltm;»‘ O 1‘

Qccupational

Blood Forming Qcecupational
ues

Benzul

Aromatie Amines {Dygc Rehn lor, Ureter  Qccupubional
Interm L(hd L 1895 duey
[sOpY m*‘l Ou 194G Hale and Naszal Sinuses, Qccupational
Hueper »ynx Lung
Mustard Lag 1958 Yamada, Hirose ) Occupational
& Miyaarishi

Chemicals: Tnorganic
Arsenic 1822 Paris

N Occupational
1887 Huichinson

Wedicinal

Oce: i})"
Oecupat

1804 Unna Occupational
o _ B B }?Enyﬁimnmen‘tnl
Roentgen-Radiation 1902 Iy Ocecupational
106 W Medicinal

Von Jagic, Ceeupational

Scj Wartz

Medicinal

Radioactive Sabstuances

1923 Occeupntional
1993 Leewy Tagd Forming Qecupations!
Tiasues
14931 Bon ceupational
patio

Vol XXX
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CBLE TN

2FR 1,000 DEATHS OF ALL CAUSES
STRIAL GROUPS IN QHIO,

 MALE CANCER DEATHS
{(MANCUSO0)

LUN{G CANCER DEATH R
FOR SEVEN (7)
1947 AMONG 3,

Iindustry

Ir' (md «tul

Tm** sport '1L10n

8.22

iady

1.0

wneers [rom these structures following a respira-.
Honed exogenous carcinogens appears to be a
1 E'n iine \v’i‘-’i r-revious experience (Table VIIi).

b ceupational rvespiratory dar-
cinogens are at present umried to :*e] ti.vely resiricted worker groups and
apply “o 2 comparatively small number of cancers of the resiratory organs,
o considerable amount of eirveumstantial evidence suggests that identical
or similar respiratory cancer hazards may pra rail for much larger worker
sroups having oceupational conlacts w ith the known carcinogens. Epidemi-
siopic studies on lung cancer death mtca mddo 1n Lma conriry and Burope
“ave shown the exigtence of maxr Ly Lo lnng cancer
Tar differant larvge occupational ; \,\) Hf) ne u[ trem rovealed
uuﬁmce v excessive frequency of ;ulmon.n‘ ceameer (Tabie X, X, and Xil)
=5 well as of cutancous cancer. The possible significance of these observa-
Gone in cerms of occupational lung cancer hazards is evident from the
fact that here are over 5,000,00"3 ey ]1\10\»'(-(‘ 'm 2\1“‘1@1“‘\ ot indostries sustain-
ing various degrees oi eXpOsiE 1i em snad cracking
procucts of coal, peroleum ang m‘.her carbonaceous mattor (svot, carbon

(Contivmed wip joge 1i5)

oy A

TADLE X
CER FREQUINNCY AMONG OPERATING AND
NON-OPERAT NG RAILROAD WORKERS

LUNG ¢

Toang Gangors Toange {ancera Vo Canceors
Operating RE \h n=-Oncrnting Undetermined
Workoers ]\R \\ o kols
Tota) Mo, el - -
]‘vmni Tung (amm ) ’\n Por No. l’u Lunt

There were four times a3 many noi- -operating RR workers in one company us Oper-
aling ones, who represcnted train personnel, round house and track workers,
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TABLE XI
GCOUPATIONAL GROUTS WITII AN EXCQERSTVE LUNG CANCER INCIDENCE

"Oceupatinnal Groun Potential Nesp

1 wor]cers, weldcr. s "\Istal gurt, i B
oil mist x\e“na‘.\"u-"

Grage; Mue
and V:me, W vnder and
Graham; McLaughling
Brea.ow et 'll

3 Bovsts z(em‘m-
_.,m,{, Y erfx.t-.ya,

qmeers, mcc}mm Wetul dust, soot,
iniats, plambers, ¢ iehricating ofl

pi
dyes, earbon b
pamfx solvents, V(’hl"{&"

asphalters, pav
ors, patent d
rleers, furnaee men,
faaudry 1abo !

TS, pte.

L 1-Gene ;‘1 (“"‘)i\ .
MeLaughlin

*Report of the British Fmpire Concer Campaten.

TABYE XII

LUNG CANCER MORTALITY IN SEVERAL COUNTIES OF MONTANA
1047 -1948 (LULL AND WALLACI)

Annual Tuog

Countly

and Number Toe (‘enL Tmn.., Cancer Death
Total le" Can L otal Rate per 100
Popuiatio i ‘.' - Cancer - -

5.2

Gallatin
18,269

te males in the entire

Tor lung ¢
er 100, (ﬂ.éO

The el

Tong inhale dust and fumes of
wproduct during the

PrOCOSS,

Vol. XXX
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eun

Othe
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TAPLE ATl

LUNG CANCER MORT»‘ UITY RAES AUSTRIA PER 1,000 DEATHS
(J. HERBICIL &ND R NEUBOLD)

Communiw Total Males
Vienna “ T nan 59.0
o Cories 50,000 - 1,000,000 182 316 . o
20000 60,000 84 w3 3.9
T ¢ of Austria o8 178 37

TABLE XLV

CANCER OF THE TUNG AND LARYNXY, TNGLAND AND WALES
1845 -1949 (KENNAWAY AND KENNAWAY)

Lung Caneer Lavyny Cane
mber of Persnns Ratio-Number of
Produeing Onr bug

Rt
Pradueing Ope Dea

Tyne o7 ( emnunity 1\1110 Femule ’ Male ‘[ c‘m.xle
Greater ;,ondow 100 160 I(IU
o CO‘_{;&\.\ l-)(‘n‘fmr"h ‘ “]2.‘) B 37 bh -
T Other i |’mn Distr xus‘ 1 -

Bural Districts any

TABLE XV

STAN’}A ATD MORTALITY RATIOSY FOR LUNG CANC
OF SELECTED 377TES IN TURBAN AN RURAL €O
OF O[O0, WIITE MALES, 25-64 YEARS

STANIUSO, Th, 1., MACFARLANTE, E. M. AND PORTF

Right ./Io.rmvom.m’- Soven Qther

Cu
" Counlier** Urhanized C‘nnmua*"‘" Rural Counties**#*
itp ;r 1‘)4t -1951 122.9 81.8 G68.8

watlo—()nsel' red Deaths

Bx ected Deatl
=% Metropolitan County: Countles with citles ol 160,000 or more in 1950 (01 wer
: cent wiban).

x 100

Urban County: Counties with cities with populations between 50,000 and 100,600
in 1950 (66.2 per cent wban).

‘Rural ounty: Counties with communities wilh popamwm below 50,000 in 1650
{41.4 per cent urbun), comprising 78 counties.
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TAT XVI s
TUNG CANCEI DIEATT RATTRS TN 2L STATRS QX TITE UNTITRED 8TAT s
IN o468 AND 1948 . —
CRUDY DISA TES PRI 130,000 rou
INDUSTRIATLIZ®ED QTATES
124 - i
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LUNG CANCER OR,TA.L,LTY AN POPULATION DENSITY
LJA\(:LAN D

(,mu[n of adjacent lowns with ove 1,000

Q0 '(uol d u\\CJ

nf G towns wnh 30,000 i

.0 00,000 occupmd (lwclhnc

to 40,000 oct'uwcd dwolhm;

'1 ABLE XVIl

INCIDENCE OF RES ATORY CANCUER, 1037 ANT
.MO'R.L-» IDITY RATES FOR NINE METROPOLITAN CE I\'ILRS, u‘r SEX
PER 160,000 POPULATION®

Males Females Total

Primary Site and Per ccnt

Jronenus anc ]/\i]l"

“Dotroit 3.5

*Biemeirics Section, Nutional Cancer Institule.
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UNVIRONMENTAL CAUSES OF CANCE

TABLE XIX
IMATIC HYDROGARZBON ESTIMATED IN ONE-MINUTE SAMPLILH OF
(SEL FXIAUST WITH VARYING LOAD AND ENGINT REVOLUTION
SPEED WITH PUEL I1NJBCTION INEFFICIENGY
(V. KOTIN)

lwmc sserd in Ugm. / Minule

fath-
__Pyrenc CPD, X anthrene
. '13"(' 22 0
E Compression I\»Ie'nw 76 43
Y Compression T Release 175
C Ollll)]‘CbulOnl meuxe“ G40 a
.\.,~101‘ Lélcase v 6‘3}
152101 Ruca.«, G 9 Ty 4.5
vvvv on 1\,91("151-‘ ] 47 A6 24
o ()ompl‘csulun lx,e..ed.se 278 437 1771 v 97
T C ompression Reiease o ,.% A58 432 ‘)"_0»_ » BZG_ﬁ
i Compi ession Release £9fL2_ B 61‘;'1"“‘_1'706 976 44
Con "n‘m\t"uﬂ Reiea%e 188 {im o —30 )] 2007
L4 Conﬂ)r(‘ sion Release 7. 56 '}‘8_ W_E)*“-—_-I_(?m
142 Compl EERYTIN Y I{ClCdoO @320 “’r’('»“ - 1'3 2 368 69
2/ Compression Release 734 597 892 1071 577
T 444 Comprossion Release 822 846 1687 o4 o6
yocks, tar Sumes and duast, piled and asphais dast and fuws w, dbricating

‘ny oil mists and fogs. cngine exhausts); over 2,000,000 with
newal Do oq, vapors and dusts: and many thousands of others
ng for occupalinnal reasons other o yatlonal carcincrens, such
icals. asbexstos and wive materials,
e oi,’ "J‘e ¥ ucciu‘;aizionz&. respiratory agents have
among the local an general aly polivtants particularly of
and ind ﬂ\tlu{kl/ﬁ\,d arcas, people living and working 'm stich regions
AT nc‘ ons any doubl an atienuated form of exposure Lo i i0se caicino-
iz inhalation econtact with chromium compounds {chromile ore,
cmates, chrome pigments), bervilium compounds, arsenicais und asbes-
usuzlly of local character and depends upon the release of specific
= b certain industrial plants or the use of certain chemicals for
special purposes (pesticides, antirusting agents), respiratory exposure to
other carcinogens air polintants, such as polyeyciie hydrocarbons confained
in soot, cxhaust fumes of gasoline and diesei cngines and fumes from
%, oxidized unsaturated aliphatic hydoearbons from
abusted gasoline acted upon by atmospheric oxidants,
iess peneralized nature.
Adchoug the atmospheric concentrations of carcinogens encountered
under these conditions are considerably below those prevailing with occu-

)
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AROMAT
ENVIRONMENTAL CANCER OF LUNG GASOL
IN FORMER CHROMATE WORKERS
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!
i
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TARLE V ¢
sl

TRENDS IN SELECTED ENVIRONMENTAL FACTORS

United Stafes, 1900-1953 (1924-1926==1G0)
£.G, HAMMOND
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TABLE XX
""“‘*lk.u T.i:.D IN ONE-MINTTH ‘)A\MPI TS Ov‘

AROMATIC UYDROCALE
GASULINE EXHAUST wWlil

X

Quantitivs Hx e zod in Ugm. ad 9 Tead

M Prrene Y Benzpyrene  Bemzperlene Anthanthrens
500 w5 120 235
I — — = e o
1500 507 266 T s 6 86 )
L9000 avs 142 d0 73 o
- £ 500 346 Y 25 70
5000 121 25 i 85
o d e - = -

tional axposures, numerous epidemiologic obsexrvations on the gnogr“nhb
cul distribution of lung cancer suggest that they are nevertheless carcino-
wenicaliy effective.

In fac:, the first observations on an appreciable rise in the frequency
lung cancer were reported from the highly industrialized cities of
f’%'\meiw sopulated Saxony duving the first two decades of this century.
Some vears later it was found that high Jung cancer rates ¢ d for the
sopulation of the industrialized tevritory of the Ruhr vaicy, whiie they
were below average Tor the agricultural region of the Main valley.

4 girilarly irregular distribution pattern of lung cancer frcguency
rates was recently established for urban-industria jized and mural regions
o? Austria, England and the Usnited States (7 ahle XI1L, XIV, XV, XVI
“ig. 2, Fig. 8). There is morcever evidence from Fngl amd and the United -
“tates showing thal in geners, fhe lung c(mcu‘ death ratos incvenso with
"1@ size of the community and ihe popuintion density (. ubiz X [y and
re display a certain amount of puarallelism betvween these 3
and the presumptive cegree of air pollution. EHlowaver, definite

that the qua,hty

ot

ceptioss to this rule have also been noted mdicating
ol" air pollutanis may play a role and/or that addlhwn.ﬂ siiil
environraental factors may be ive In contrelling lung
rates, on a local level (Table XVIID). It is finadly noteworthy that this
wrban-rural distribution patlern of lung cancer death raics conforms with
the increased ex vz of urban populations to known environmental in-
dustry- i carcinogens and their progressively increased use and pro-
duction pariicularly in urban areas (Tables XIX, XX Figs. 4, 5, bA).

CONCLUSIONS

1. The evidence presented definitely establishes the tact that some well
defined exogenous paysical and chemical agents arec causally involved ip the
"oduc‘i;nn of occupational cancers of the respiratory system of members
of certa n restricted worker g‘roum
Z Since epidemiologie studies of various large workexr groups and of the
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.

membership «{ special occupdtmn have shown marked differences in their
lung cancer death rafes and in view of the fact that excessive lung cantor
denth rates have heen found in occupa‘ciom;‘; sroups with oceupational
exposure o known industrial respiratory carvcinogens, it is likely that in-
dustry-reiatod factors account for a much larger number of lung cancers
than that on record.

‘3. The demonstration of recognized environmental respiraiory carcino-
xens in t’rm '-‘J‘mrm] here especially of urban arveas and of consistently and
kedlv highar fong cancer death rates for urban populations over rural
populations strengly sugrests that industry-relited air pollutants may
vlay a causal role in the causation of lung cancer and its recent consider-
able ineren<e (v {requency in practically all indusirialized countries.

While oceupazional and indusipy-reluted crovinogenic air pollutants
seem lo piay an bnportant role the cunsi f;‘ lung ecancer and ifs
recent increase in frequency, it is obvious that ave not the only factors
rcbponml»}e for pu nary carcinogenesis,

8. Research on *’F“n oun‘o;fv oi 1 1r cancer therefore should he conducted
on a bmad b:‘..n. ' Enhal: nts but also agents entering the

i

4
%
i

1. La evidencin que se preqenta definidaments agienta el hecho de que
algunos agentes exogenos, fisicos y qnimicos determinados, influyen causal-
mente en Ia produccmn de cénceres ocupacionales del aparato respiratorio
ent clertos grupos limitados de trabajadores.

2. Puesto que los estudios epidemiolégicos de varios grandes grupos de
trabajadores hfm mostrado notables diferencias en la frecuencia de las
muertes por cancer del pulmén, en vista de que se han encontrado excesi-
vas proporciones de muertes por cdncer del pulmdn en grupos de trabaja-
tores que debido a sus ocupaciones sufren exposicién a substancias car-
cinogénicas vespiratorias industriales, es posible que los factores en rela-
elén con ia tengan mucho mayor nimero de céncercs en su haber
de lo que e concede,

3. La demostracién de la existencia de carcindgenos respiratorios en I
atmésfera especinlmente de dreas urbanas con mucho mayor proporcidn
te muertes por céncer que en las Areas rurales, fucriemente sugiere gue
hay polucitn de aire vor las industrias que pue de desempefiar un papel
causal en el cincer del pulmén y su aumenio reciente en praticamenie
todos los palsey industrializados.

4. Si bien los agentes carcinogénicos que polucionan el aire en los am-
bientes industriales profesionales parecen desempefiar un papel importante
en la géne siente avmento de frecueneia, es obvio
gue no gon Jos responsabies nicos de la carcinogdénesis pulmonar.

b, La investigacién sobre la etiologia del eévicer del pulmdén por tanto
debe conducirse sshre una base amplia que ircluya no sélo los agenfes
inhalados si ihidn aoudilos que ingresan «n el organismo por ot
ving ademsis Jde lag respiratorias.
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SCHLUSSTOLGERUNGEN

i. Die vorgebrachten Belege stellen abschiiessend die Taisacne atisser
o, dass einige klar abgegrenzie exogene physi hall sche und chemische

(TE hlich bete sigt sind el der Tatstehung des Berufskrebses des
cen pestimmter beschridnkicr Berufs-

Respivationstraktes von Angehos
""I,ll)"'){*}l

2. Machdem epidemiologische Untersuchungen von verschiedengrossen
vrumg‘x vppen und von Angehirigen spezieller Berufe es “W’)th’n@
; 213 \,1 m-b“n pabcn nl 1'1\1Liltll(.i’l ihrer Sterblichkeits
tsache, dass Ubermis

Serufsgruppen gefunden wi

position auf bekarote lndustriclic carcinogene Hroffe dex At
ne, ist es wahrscheinlich, dags auf die industrie zu beziehende
i i i grossere Zahl von Lungeukrebsen verant tawortlicn
gic e 'umert igt.
Doy Nachweis von anerkannten, durch die Umgebung bedingien car-
Stoffen des Respirationstraktes in der Atmosphire besonders in
widtischen Boroichen und von gleichmissig und ausgesprochen hoheren
“rerblichkeitaziffern an Lungenkrebs unter der stéddtischen Bevdlkerung
cogeniiber der lindlichen Bevolkerung legt die Vermutung nahe, dass die
i Zusemmenhang mit der Industric stehenden In uftverunyeinigungen cine
ichiic.e Iolic spiclen kénaten fir das Zustandekommen des ungen-
Lrebses und seine kiirziiche betridchtliche Hiulighkeitszunahme in praktisch
<1iwn industrialisierten Jéndern.

W anrend berufsbedingte uznd auf die Industrie 1
areinigungen eine bedeuiende Roile.zu spie
dekommen des Lungenkrebs nd .seme m“«:mw
¢, liegt es auf der Hand, i
iekommen von Lungenkr:
. F 01‘\(‘1’&1[’1“\,1’1 tiber dle Ael

.Litblllﬁnill nan LL(II“CH‘&I‘C Dy bel

wiogie des {'Llﬂud"m(‘\ malissen daher
. : seefithrt werden und mLhL nue innal o Slofle
L:’lﬂSChll@HSeﬂ, sondern ai solehe Bestandteile, die in cen Kérper aal

anderem Wege als Uber die Atmung eindringen.







