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Industrial Cancer of t(he Lungs

By
1

MAY R. MAYERS. M.D.°

Chief. Medicol tuit. Dicision of bodusieiat 1y gions

and Safety Staedards, New York Ntate Depariment of fasdier

HEk FIELD of covirommental canver cantinoees

to hobd ot special pramise Targels hecanse,

here, we are dealing with a few specilie
chewical aned physical agents wineh, it has been
demonstrated, can prmlnvr canver nader eertain
cieenmstanees, and  at speeifie primary sites of
|m-o|i|o-rliuu. ln siew of haw little s known of
the etivlozy of eancer, in general this cannot Tajl
o b impresdive. Lofortonatels. the number of
emvirnnmental  varcinogens, so seldteld i oven
coadls and ditthe is Known of the physislogical
ar Y bigechenieal meclanisms mvobed, Nevertdie.
| oeee the mere Faet of the abisorption into thie Lady
ot Voawn or suspected careinegens, o esogzenons
wrizin, provides aw usual opportumaty e sty
theee mechanisms: the processce of detonifieation
anl conjugation, {or example. or of storaze aml
everetion, Tdentification.  furthermore,  leads o
witder Loowledee of environmental distriluation
awl l[si-ﬁ{j’_n-i.w venlitions of exposure. This in
wea precides hope for the develapment of effee.
tive cantiel measures,

Laburatory  esperimentation has, thus  far,

tluatenan New York State Ocenpetional Canrer Cotmatier
The viewme eapresaed in this papes are entirely thoo of
of the atthor gl not i ans coener a0 ollicial repurt of
e Cammtier. The € nmmnttie’s views will bee peported
C v Intae late mpran covin o teaees oof 0te st

Hateh-Moay, 9052

browght e the foee approsimatels 200 cleonieal
stthstanees whiele appear o Loee cagable ol pra.
ducing cancer in appropriate esperimental i
mals, A ery {ow of 1hece, however, Ll basegy Sdanen
to he carcinogenie for e Speeies speeilicity
plava a prominent role i all animal rewarch:
el = 00 i ot sarprising that hindiags on .
mals of vertain spectes cannot b direetls exarapo.
lated (o muatn. Tlee ostensenie sarennces, fur es-
ample, which have loeey prednerd i cabbiis n
Tersllivm bave no covuterpart in bunrans, Vi,
which Dhave Leen esposmal o <uele chlorinatel]
by elroearhans, as eachon setrachilacide or clilora.
formz or o eertain of the arwnatie azo-companeals
or who have been fed seleniua, have abevedosiai

‘\ lh'"

Towils oan's i) Ul Turtheer o e RN TITIS

hepatosias vever cheerved  in o

tory tract and more spevilicalls. o thee Tooee, e
primars caneer sites, one etes ap with a o« o

few Kpowe clindogical aoetis, Moy cglictanees
are susprect, bhut at the present time, data i ones
instam---- are im'nm'ill-i\r (314 hi;-,ilh ot baneer.
sial,

WiGiever she eanse, the bneisdenee of T voane
ver i< osudlivientlv Taehe ot precasot. e cuncdinone

a magor Lealth perebidern: poesitebe o pueniibaan 4
pubilic Lealth o spesne aiu 0 0 R
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health, Lung coneer dias been inereasing, eoperis
elly during the lust two or three decades, at
rate apparently beyoml that of other cancer sitex.
There is no peneral ageeement ax to whether
thie increase is real ond absolute, or merely wp.
parent sl refative: and  oeany interpeciations
have heen offered. But it ix quite striking that
this sicady increase bas vecurred during o peried
charscterized by remarkable  technologieal al-
vances in this country; a period in which ijn.
creasing numbers of workers are being exposed
10 a greater number and sariety of chemival and
physical apenta in the indusrial environment
than ever before. The faet that maay of these
chemical substances are present in the air of
the workroom in the form of novious dusis, gases,
fumes, mists and so forth, has also been duly
noted. It ix matural cnouph, therefore. 10 specu-
Tate that perhaps the industrial  environmment
plays an ctiological role in this increasing inci-

_dence of lung cancer. ludecd, inhalation of air

contaminants in gencral, inchuding smoz over
cities. is receiving an unusus) amount of serious
attention al the present time.

INDL’ST“LU. Hyciene C‘)\.‘lnf.n.\ﬂ"\*

To thore of us who sprcialize in the fiehl of
imduarial 1oxicology, and who are particolarly
concerned with 1the physiologzical and metabolic
mcchanismis arsociated with the development of
the occupational diseases, industrial lung cancer
presents a special challenge, as s1ill unother wve-
cupational dJisease. Many and diverse clinical
entities are known to result from the inhalation
of industrial sir contaminants. under certain eir-
cumstances. Some of these aceupational disvases
are characterized by pathology of the upper res.
piratory paseapes: others, by lung patholagy. It
might bhe useful. therefore, to brielly examine thic
experience. to see what lizht it can shed upan
the development of luny cancer in induostrial wark.
ers, . .

Perhaps, one of the mo=t striking l!i)sc.‘—\:ulinns
ix that the inhalation of these novious dustsy wises
and fumes from the air of the workrnom daes
not necessarily, or even wsually, result in Finjurs
10 the respiratory tract. Indeed, their adverse of.

Fects upon the bhody are often to be found el

where. Lead. for example, whether inhaled as
duat or fumes. reaches the alveoli of the Tungs,
But it does not produce Jung pathology. It is car.
ried awav in the hlood stream and cauces lead

12

|mi~nnillu. a evmtemie disease. Simibaely a1 indue.
irial rolvents enter the body by inlidation, Joe
in.-'nf;ll’ s we ‘\!l"“, :!wir Iu\i"nlugi"n' --‘Tv-rt- dare
in areas remote from the eespiratars draet, Uar.
bon tetrachioride. foe example, hae a predilection
for the liver and Kiduesss vcarbon disalphide, feor
the central nervons evatem: aond benzol for the
hematopoetic system, Tobalation of  beta vayp.
thylamine may produce vaneer of the bladder,
ban apporently neser of the lunge. Arwenie is of
special  interest at present M connection  witl
stdies on smoking and ling canver. However,
there is no definite evidenee, as yeto that inhala-
tiou of arsenic is capalde of cansing funye cancer,
tL bas alwavs been minre 0'9‘1"'(‘.[3“.\ assoeiated
only with the cancer of the skin sud of the evelid-

 he Pneumoconioses This grong of occupation-
al discuses. as von well hnow, s charactertzed
by the inhulation ine the Tuges of Toreien Jus
particles, uswally less than 5 micrans i sizes and
the deselapment of eharaeteristie June patholopy.
The |)m-umm-nniuéw are of imterest o us here
hesinese the dusts invalvesd temd 1ol irritating:
the Jung patholagy  produced in of the chranic
type. taking moany years to deselap: and a fair
relationship has been established hetween pathol.
oy and dasage - disage heing measured i lerms
of the nnber and size of he dust partieles in
the air. and the duration of exposure,

Siliva and ashestos are of spectal importanes
among the dusts which fall ime this eatexary.
The environmental conditions for their deselop.
ment are essentially similar. Nevertheless, silico-
sis ix not, apparently aszociated with, or prodactive
of lung cancer. whereas wshestusis very prohably
is. 15 there a chewieal difference which acesunts
foe the one being careinozenic and nat the other?/
Are differences in the pll_\si(';nl'rl-:u"ivivri-lirs of
sibica and ashestos duste responsible? W Jdo no
know. o

Aette and Chronie freitation W orkers in indue.
1oy are exposed (o air conbninanis in the work-
room which are far more drritiding to the res
]'if:lll!r} treaet than e l"ll]ll"; aliva wr ashhectne,
Those which do nat reach e uies mas, nesver.
thieless, b n«slumigl.!.- fur severe Licrimition or
{or varving degrees of lover]  drratatsom ol the
e aned theoat, Faposures sy be enntngein-
of intermittent: concentrations i the aie
bie high or low. Sone air cnntaminants are hichls
irritating even in low eoncentrations, thhers are
irntating noly when cancentraion. are oxtremeh

£ oniprrsesition Medicine.:
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¢ high, Some wre setsitizing agents. lu any event,
it is of interest that in indastey, Large minbers
Wl warkeer have been exposed for a preat many
veats 1o a variety of chemical air contaminants
which are irritants.

In electro-plating, for example. long-continue:d
evporsire 1o chiromic acid mist may result in nl
cerations not only of the nose. bt of the shin.
Perforation of the nuss septum is & typical fined.
ing. Nevertheless, even though Jarge stamber< of
«nch workers have sufferedl from these comlitions
(ur a greal many years, there appears o lie oo
evilemee at present ot sueh lesions whimatels
develoge into cinver of the nose or canecer of e
hungs.

When one goes un to an examination of indis.
trial lune pathology eansed by exposure to other
hizhly irritating substances such as eldorine sas
wr nitrons _hum's, one funls the same apprarent
Laek of any varvinogenie mechanism at work, Cone.
tineal  cor  inteemitients tor

CAprosNTes varsing

coneentrations Tor lomg periads of e, o
catsed such voneditions as chronie hrovehinlitis,
Alveolitis and bronelitiz. Single fntense esposures
hane  produced acute bronchitis. pnewmonia or
even edema of the lungs, But repeated acate and
hrrone CNPHESUPES VF TARY Vears T e
tee hase resulied ju the development of lung can-
err. insfar as we Rnow,
todustrial dusts anmd gases - - saeh as flour or
trmaldehyde -— which act as sensiticing agent-

Re.

peated asthmatie atlacks, in turn. produce sec.

tewnel ta canse asthoe i allergie dadividuals,

ombary  chronic  respiratory conditions sucle as
vhironie bronchitis, emphysema or bronchiieciasis,
Bur againe no relationship las, thus« far. beea deme
wosteated between dung caneer asel any of these
chironie sundiions whether of industrial origin
nr not.

The inhalation of now-tosic ddust=; such as sugar
dust or spices may be hichly irritating 1o the nose
chemiesl  reaction

and threant becanes of  their

with meons secretions, Even a o physiologieally

“ert” dust, so-callonl, such as wnnd duste when
contially deposited on the mucous membranes
of the nose and thraat, tends to canse mechanieal
terference with ciliary actiong and ta other wans
impairs normal physiological Tunctioning of he
uppere respiratory tract. And vet, there is no evi-
denee. al present. (o indicate that such prolonsed
caposttre is associzted with primaey reepirataes
DA TITR M o9 ’

e he Ny A T Saa

The data now asailablde are shivionsly ton Ll
1o wirrant any finad jralzanenn, tlonesee, i1 would
porm Lhat respirators eaneer i nel trevesssarily, ot
any rale, ...-m!ul"al witle cliesmtie qerntation of the

respiratory fraet resulting from the inhaliion of

air contaminants in mcludn.

Syvnergisiie Aetion of Chemicals and Drugs -
Roth in industeial tosicalogy amil in wuaiieal thera.
pwllln-. e enUaunlers the Fntlear plas-mmwnnm
of synergism, Fxposure 1o a single cubieianes, in
amounts which are completely inpaeuns, may he-
come tonie swien this is combined with a sbce of
anothier 1ovie substanes whivh, wonld Juse {oeeens
equally ol @i piven alone, This prineiple has
Leen well established both Tor esperimeatal -
mads s For man. as sor well hoow,

Andd velo ws a practical mattees it i all 1on often
overfooked it workers in the conrse of 2 ooz
lifee, aree expuesedd (o sondtiple phis<ical anel chemi-
el agents i their cavicounnents hotly in annel ot
of indusiey. The principle of sviergism is upeTas
tive here as elaewhers hoeservoer frustratine thi-
mar be 1o the research workers in e ebd of oo
cupational caner.

Dijferenees in Suxeepribilisy
divihual susevptibitdity 1o disease prersaddes all of

IRl eretees i e

elinieal needicine, 1 is o Goeiliar phirosoinenom
in the aceupational discases anl in envirommental
caferr, \lllullg preeTsvns aluin;.: o'----ul'm“.\ the <
work, some, apparenthy. get lead poisoning or e
velap eanerr while their cosworkers dn not,

\ee dilfercutids are

stool.

and ses ot well aneder.
i general, But in the field of lung caneer,
there are indications that there aay be sbenibe
cant <lufts both in are and ses ineidenes when,
evogenots carcinogens are respotsible, Thus, while
the ineidenve of lune cancer is lusher Tae pen
than Tor wonsen, in the veneral popudlation, this
relative ~ex ineidence oy apparentiy lue siznific
camly altersl i situations where wamen have the
sitve oeenpational esposures s the e, Shinie
Laeks. the incidenee ol seenpational long canees
aApepreciers 1o aflect a -uuu-\\!wi"‘\mmu,:vr e Srong
than that characteristie for the papolation as o
whole.

.‘.ilu'c‘ }9.

Safe Dosage and Prevention tnirity

v general. o funetion of docage where dosaee

is measured e lerms of intensity i duratioe

wf esposure - thee occupabional discises are onen-
able 1o contrel by well eaablished vudneariad his-

thet

ot e

2ietes deechnpgques Frep reosec, 10 L oo n
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potentially torie substances i industry, Tioes
are bnow as Maxinum Allewable Concentrations

CMLALG L While allergy, synergisim asid s other
matters, which we aced not go into here, prresent
complications, these standaeds have proved insabu
able for the presention of ocenpationil diseases,
They are constantly being improsed aml esteaded
as new seientilic data Lecome amvailalile, _
It is unfortunale, therefore, thar cqually con.

venient and simple relationships hetween dosage,

toxicity and carcinogenicity do not recin 1o exist
in the ficld of environmental caneer. 18 is not
helplul to know that o ehemieal subistanes is tonic
hecause 1hiy does not apparently indicate anye
tiing ans 10 its carcinogenicity amlb viee versa. Lol
has already been cited as a toxic chemical which
is not curcinogenic. Beta napthylamine, eonverseh,

is carcogenie but har wever been known o [PFeee

duee sysemic poisoning. And so. the muiutenaner

i a fuerory workroows of Maximum Athewable
Coneentrations will not necessarils - insure  safe
working condilious, if u porential carcinogen haye
prests to e preseal.

It has secenth heen sweeested that there is g
critical dose fur euch carcinogen of exogenous or-
iging and that capeer will ultinatels sleselop onee
this dose has been reachel, whetbier as result
of a single exposure or camubaie absarjtion
imver o period ol e, Bat esen conld cuch dasage
he aceurately determined one wonlil il foc pur-

poses of prescoting, face the formidabile problems

created by the fact that cancer ney Bihee oozl
many years 1o deselop: that it may alsa develop
alter a relatisely sloet exposure: and that there
fray loee o l;l-.: of Meade between e iu-rlim'ul (A%

posure asul the development of the caiver,

ANawy AND SCapsoren CAaResNnel N~

Let use now. e 1o a0 consideration of specibie
factaes e the amdusteial encivomuent swhivh are

hnowa o praduce Jung cuncers ar whivh are e

peact and under ansestigation.

Yo Organie Chesnienly

O \dweng dhe organie cheaniends, none thas Far
- - .

Has e definitely shown o be capalde of pro-

dnemng Fung eaneer, Yoy are S0l under invea.
wation. Jut the data now available are inconcha.

sive and contrudictory,
The produets of ineaplene combostion of coad
Bave heen studual, e well as e varions di-tilla.

tion sl Cractionation  predineis Thesw studdie.

14

Lave  includesd <uehe cubistanees 4o tar, ;..f,i,;,“~
lnih-l'a. oil, Lamp blacks, cachon blacks il vaei.
TTYENS RN TR of soal Thes fars the tesnlis in ol eiaees
lane been cither negative o aneoncbusive insofar
as caeer of the respiraton trinel is cuncernel,
Sest Las adway s been of speciad inlerest bhecause
i owae respansible foe the classieal <erotal coneer
of chimney sweeps, These Bavs snast have intialed
consideralile saot in the course of their work:
amd el no suggestion has conee b ns to the ef-

feet that ﬂlt"\' alsa 4ivn-|u|u‘4] lunsg vaneer, Y-

Chapes the dignestic techuigues of those dasve were

ton nadepiade, For that ceirnn, spevial inkeress
attachies ta o statistical sty made i De. Dorn
of abwe relation of lung caneer o atinosplioere
soul from domestie wnd industrial saurees, In thia
sty e fulll’lal e inetdeace e be dore in Pin..
bourghy as conpared withe five other daree it
Commetcial soots prepared From namtued 2.
sl aid residues are also minder v estication, Thhee
cachon hlack dmlusiey e noa supporting espen.
suental research in this beld gind further data ol
taterest sy be Tortheanung i the wear Tutare.
Falunat gases Teomn slieecl el sasoline cnsines
have very waturally come anler suspicion. B
Do againe investizations as o the incidense ot
b caneer among persons heavily ex el soeh
as policven, strect eleaners, cariee meconoes
atned attoamebile deivess, b all been ll";:.lli\t'.
Crude mivaeral oil and e wee =101 i e dobi.
bl categars. Tulialation ol werosade ol peoeveeed
lnilll‘l‘;:l u” and <l u”.‘ futhes From ervcosob-
anved anthiraceae oif 30| beewzpy sene s piErtie -
barly crude paradfin aids or the baeaviee Tued oide
ave all ubee sucpiromn al paescob, Vhey ane et
v estigated. it wo vonediceine data are avalable
thus Car. Special atieation i- beins given o tay
Tames i jabieres smakhe, baapropy b aibe dnbiaded
as g vapers i conneetione with the punulactare

cob deapropy b advobol. - the onbv clemieal in thee

Saliplitie groap that i siepeet we w canse o o

Citler,
20 faecziane { vl

. [obsestinn Pl relatio of ashuestos G dunge o ane
r"'r. ldlll:: .‘Ii-'u‘-‘h'll. bos reverved mew sunterma.
B From the 1919 Yopaat Bepaet b ol Clhoe
Medival Tospector off Factaries o Foghaol, Tha
e thee |wrilu| Prog PE2U 1o 09000 i dyeavee, 200

deathis wers r-'lnurh~o| ctlbaet eintesea] i ..-Inwl..-,.

o an o whieds asleaseis bl [T TR IR IS FIS 1R BT

[ ET TR O BT IO IS | 1. HERYTIRR Y ‘-iu [FT B (T BT YTY )
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winn 31 of there cases or 13.2 per cent. Thix is very
high compared with o general incidence of 1.per
cent for cunrer of the lungs among wll adulta ex.
amined at necropar in England. Mareoser, the
s istribution seemed alwe 10 suzgest the pres
enve of ms oveupational careinnzen. The bistologie
Jagacter of the cunvcers = refitamons cell, in.
steal of adeno-carcinoma - aml their histoge.

petie derivation, in that the Lronelial mueosy was

jnvalved rather than the alveolar epithelinm, was
interpreted 1o indicate the prescoee of a specilic
atgenous earcinngenic apent as the elioloegical
fartor: in this instunce, inhalation of ashestos dust,

The desclujment of caneer of the lungs is e
fieved 1o be more dirvetly related to astustosis,
the discase, than to the inhalation of anbiestos dust
por e, Diffecential diagnosis by Neray between am
hestosis and lung caneer presents all of the Jdiffi.
eonltics one would anticipate. 1t has heen sugge-ted
that evtolngical examination of the beonebial se-
cretions mizht well be included in periodie e
aminations of workers exposed 1o ashestos dusl.
wheserer elinieal ar \eriny evidener suzgests the
pos=ibility of a prvor;mn-ious lesion. Carelul histoe.

el flmlic-.- of lung tissue, pustinorien, i all
arelt einses wonhl also provide vabuable data,

v N has Been estimated thag 20,0060 workers are
now emploved in ashiestoe-proafncine indnstries in
this vountry and Canada, ,

Nickel Carbimvi—Fxposare to nivkel carfumsl
in the nichel works in Fuglond ba- alses Leen
thee subjeet aof spoevial investigation and  report
e Chief Medical lnepector of Facturies: In
a review of the incidence of nose antd June can-
wer betsween the vears 1923 sl 105 anelueinee.
he fonnd 17 vises of eancer of the sese. aml 52
citerre of eaneer of the Jungs aneng these work-
ers, The asernge duration of esposuee before the
development of canver was 2% sears for the nose
vames, atied 25 vears for the lune vases, The aver.
age lenzth of e bu-tvern diasnesis sl death
wae shorts and by the NP YU L R H [T of thae nasal
aml 2 af ahe lung cases hal died. The previse
vatstlive azent has uot yet been identified amd
e matter vontinoes 1o he under aviive investee
sation. However. there is nn romparable exjueri-
ettee it this countsy,

The Cliromaies Thae 1'|'l¢o|uog_-ie'x:l. vole of thye
chromates in the peodoction of oo caneer e
boscernn prvtt) \\r"‘rrla!s’;Ju--l see tlias connnnntes in

i Last fewn vears: and dhese foandings Toee e

Yoo b0 Mony, | DR

firmed presious Evropean Aprrienee,

Cn 19M. at the request of the chromitnn-pra.
ducing islustry, Drs, Machle antl Gregoring made
a studdy of dveaths from cancer of the respirstory
tract from 19351915, in fise chromivmeproducing
plants. Dr. Mancusa, the vear following, examined
the records of all employess who hal workeil
One Year of mone hetween 1930 aned 1940 in a
chromate-producing plant in Ohie, Dr. Bartjer
then reviewed all of the Furopean andl Awmieri-
AN exprerivoes, andd reported on o stly of her
wnn i which =he analyzed the reenrds ol v
haspitals in Raltimore located aear a elirouie.
producing plant. In earh of these studies the in-
cidence of lung canver among the chirnme work.
o< wis sigaifieantly hish. :

A tatsad of 132 vase reports, were the enllveted,
of caneer of the respirators tract among warher-
exposed 1o chrone, OF these. 10 worked i the
_rhrmn;m--prmlm'in;: industries: 14 in the monns
facture of chrome piements: 2 i ather itdus
trics. Siabvethree of the caees oveurred in Gers
many, 30 i the United Staes, and 1 cach in
Switzerland and Eogbanl. T ehemical subetan.
ees believed 1o e pesponsible are the frenasaslent
ehirontivne camguannds, partivatarly N amd K

liremmate oe dichrmmate: aml zine chrowte,

Hionne
jntided as dosts,

While the mecliapisms are oot heovwn, el
absersations were made which are of fatered:

1y Met

Lraneliingenie carcinmuas, In fow destanees, the

vretss” were found g fee prinan
upper respirstery tract or thee aeal pegion were
svaelvedd, The incidence of caneer i othier tiasoes
was not lieh,

Do Qgn semsse cises, N e pasure of Tour seses
appeared o bee suffiebent. Vi mneet vases, hioweser,
oEreal NNy veirs ol A frsHTe el [TIEOOST AL 4 3N
T ot dnstisners there wae a0 latend prerioel ol
variable duration between leaving Hee esguenre

anned b sl elogunent of thee caneer,

B Tl inbensits o) esposgre voubl Yae
cvnluated in these cases, Precniibds, howeser.
vears wene v, tbis dypee of woeh was very duars,

b Lung vaneer tn these workers droswend
comenlial vonunger aee distribtion than that for
notvaseenpativaal lunz cieer.

a0 There wae e dsdication that peraone e
prsed to cheonutes dn o ather ternpations wers
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IneSew York State there is expamsure ta elirange

and it enmpanneds i a variety of dadusteies: 1o
the mining and exiraetion of chrome ore, whirh

i ferrous chirnmite; in the manulacture of elirnme

pizivents, including zine aml lead cliromates: in
chromepluting operations. where theee s expoe
eure o chromic acil and cliromie acid mist: i
the Jeatler fndustry where chromium sulphate
and walivm bichromate are used in tanning.
Photoengravers are esposed e conmoginm hi-
chiromate amd also to asphalt. Sinee hoth of e
substaneer are wnder suspicion, the Division of
Industrial Hygicone decided 1o make o special
stainly of these workers,

L phota-enzraving ibe copper plites are coated
with a thin lightesensitive dilin of  eelatin and

~ammonium bichromate, amd the plne is then’ o
Tpeseedd 1o light bebind a negative. The peneteation

of light through the transparent areas of the neg.
ative, eanses the formation of o witer-insoluable
chrnmimmegelatin m, which i resistant to acid.
The pars nat vi;m-ml to light reavaiee solubhle
and are washed ofl, Prior 1o etehing all large <ur.
faces, whiels are gelginfree amd whiels  wondd
ordinarily have to be eaten awas, are coated vith
an asplialt paint, wlieh is resistant to aeid, Afie
the plates Tune heen etelied fu o ferrie cldozide
solution, these arcias are reanned oot with the aid
of rotary electrie eutting toals,

‘..‘\n miseleeted series of 651 photoacnzraters were
Neeaved in conperation with the chest clinge of
the New Yark City Department of Health, Ne
podumrenary neophisniee were Tuned, The matier -

<t wareder dnvestisation.,

3 ’\'lllﬁllll.un

Eaposare o radiation is on the inereass ao
only i industey Dt in hospitals and research
Liboratories everswhere, Jadinm diad paiming i
boosming again as a result of industrial espane
siom for delense, The exiomination of wmetal vast-
inee for laws by thee use of raditan aml \eras
s~ Yoevatne routine in Funnedey opeeations. adio-
active enbalt is being ased ducreasingly Toe this
purpose at present. The fluoenscope has ot ools
mande itz way into retail shoe ctores. but s o]
in many industries as an examing deviee for
the detection of wizplaced wails i shoe manufae
ture: for examination of metal inserts in plastios:
for the detection of foreien hodies in packaged

fesonds, annel so onn. Raddinactive static oliminators are

(I

utifized 1o presest fires u alozesy of imbusiries
aenl n'n-ruliull-. Phoese illl"iulv pll‘b“\‘lill‘,: lm:l-l's.
pluslic fabrie manofacture, 1|‘|-'l}|n«- machine in.
rtablagions, cie. Radivactive izmtopes are stepping
ont of the espert Dands of technival el
in researeh laboratories, and are now finding thweir
wiy inte the hands of Ly warkees, not o all fa.
miliar with the potential hazarks 1o health whicls
are anvolved: nor with dhe precativeary mea-
rures whiels are essentd for salety.

W hereser there i radinactive dast ia the waork-
rom air — howeser invisible 1o e wiked ese

o is presented witly a hnown etiologieal aeent
in sl ]»rmlm'liml af lune eancer. There s, K
vet. vers itk information o to what constituates
; - mt: or how mnel radionaetive

-

a Teafe” sl
dust one might, in general. anticipate in specifie

uperations, Tun Few dush enunts lave, as vet been
e e prqnin'o' this basiv espericaee, Llosorneer,

ctamibards Tor radon s in the aic of the worke

room. couniding from radiosetive nuaeriale pres

et ahere. e beeen estdidichieds alen Tor sdon
in the v\pirml air of idividuad warkers, Takine
ul thee abe somples is gl Too difliealt, ot thaewe
samples pinst b seat o highh spevislized radia.
tinn laboratearies for analvsisc and this i= fairlh
rapensioe, _

In snel plints there s wsnalby stvaltaneon.
CAposure in varines 1y pes aof esteenad radkiation,
This 13wl espoure will nnt prmlm-v tinge ean-
errs bot adeguate lead shiclding and stlier cone
tro] measnres are peverthelese eesemial for the:

presention of caneer el here G the bunly,

IHEY YR

I ke oquite apparent that industeiand lung can-

(X1 g hla]-'ml. the \\'lu'v lir‘ll ol c°!l\iruun|_c'll!_.!l

caneer bas been |mn°|y seratehed, and that e _
i stild s great deal of puree spevaltionee varrent,

despite all effors 10 estabbialy ol ot L

C The diftiendtiee which ane bindering  progress
are ot innnediately gguieent, b beconne geaite

cliar as soon as intenisive work s hegsone Vieet
smportag, perhaps, i the Lot ot @ wer ki’
ovepation at the toee be dievelups caneer, wy
tlies of it is. carely the ehiohezical Tactor, bhe
st Day lw fnllml TR (ELCR Y CITL IR AULE L
tione whivh he had some 10, 15 or 25 vears carlivr
= an awcupation dilficull 1o aseeetain the tinge
of Bis peeaent illnees o deathe aned ditVicab ae

evaliate, Furo any insestizatione al this Latee dute

i proencation Vedicine
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C o % will wswally veveal envirommental comlitions very of these rommon dennminatars in the induarial
’ Jifferent from thase to which Be liad been exe L environment aml statistieal worrelations peepared
PR 'mcl. $0 many years before. The furthee fact on the Lasis of these datite there i good reason
i_ that  eapill technulogical ahvanees vre il order 1o heliese tha the etivdogival components of thie 7
S of the day in dndustry: and Mot Taboe in this enviranment will targely continne 1o elude the
country, e highly pnbile, preseats nany serious peseareh worher. : o S
T Anmbling Wocks 10 the eescarcls worker, al eseny There is. howeser, one pl‘:wlicai contribtion
I m. ' SRR which can be minle by alnst esery practicing "‘_
- The New York Shate Oceupational Caneer o physician whether in his affice. in the ompatient”
*aittee dried 10 overcome ihese abistacles by dmer. depariment or in the hospital s aond IR CRALLE
~.-‘ Condewing sonwee A0 esaneer putic-nh at the Roewell o varelul -w"u;u\li“ll:ﬂ hristors oy all 1':'ii""'*
el ek Alemeorial Haspital shere aveorate vlinieal whetler they are sisprected ol lasing vaneer ar,
a8 “anal p:\l‘uﬂugirnl dignoses werr avatlalile, In ul aml te reenrd snevessive nevnprations on
- hese nlerviews @ serious attempt was e lo snbmequent visits, Morr than that, sorvial welluee
~ 1 oluain a detailed ocvupatinnal history, going ek wrvives v contriliate by providing for wenad
wo C g thee patient’s first jolr Each surke occapation oceupational history on alb Fornss tee doe filled om
e f 7 was then evaluated. by speeialists in the lield of by applicasts. This wanlid anelude applivations
v b indestrial hygicne, in order 1o asceriain. as uee for  Workusen's  Campensation. 1 nemplosment
e. ol enrately anel s eompletely ax possibile, all of the Insuranee,  Placement, Sichness TTT—
e L o irenmental factoes 1o which each patient wad - any other type ol social sevurity, babae Unions’
- .'-’ o been v\pnwul n e eourse of lirn warking lile, sichiness records coubl siikarh inelude 1his '..‘ 0
o sinee each patient was found o hnve l\_ml ahowt of information,  Aside from the faet bt N | _’
me | 1 ar 3 dilferent jobs on an averaze: ad numer- sevurity  nuthers on deth eertifrates e pow
e T e ahnormal elements were insobved it the work. beginning o wiathes B0 poessililee do 2o Ik ansd
TECHNE ing wenvironment of cach joh. the numbier of vari- earn something of the caneer paticnt’s presiens -
Tables which were inevitably intrmlueed it e work. records alog the lines ahtoy e gmlicated are
qudy wae sncle as ta make onr statistivians =hnd. powheres 1o e famnl at the Jareeseand T |
der. Vol et these variables are inbierent in any vanseientisnsl compiled Trone now o howeer. i
AATort 1o el al the Faets oo they cunnot e ue a vast soneee of information would beeinse il
wereel, o v " abhe dliring the nest 15 or M vears, as to T
CPhere are a few industries. suelt as eliromate cupational eyposares of prrsans whoe ultintately
Sweanufaeture, for cvaniple, or the nnlacture desetop caneer. Whether thi= vieion of Dotare
of aniline dyes where one ar mors aclive car Jenelits is sulliviently inspirineg e overeome vake -
cinagenie :lgl.'lll,d s dominate the industrial en- wral resistanes to andertaking addivional werk, m :
cirenaent = Mo ighlizht the fael of the high the presentsis the biz snestion mark, S
ans jvislenee of canver amang those workers. It i Thee grear valne andd  Tinitations ol research O
~mal aot suffie enth npprcriau--l. however. thay this work with "‘l""i"’f"""l lahmratoes animales s 0 i
aere lmolmhl.\ represents one of the mare exerplingal '"‘"I"'"l "r. developing Jead- Tur the ‘h".’"'ﬁ“" of
crent, Gesations in indusiry. By il Targe. the environ. careinogenic agets in the industrial cvirumnent. wa
. mental characteristivs of a purlit'ulnr_'-imln.-tr_\. it are oo well hnowu do this amliciee warrat
it partienlar process or eves @ particalar workronom wore Than passing mention. T s
gt are not necessarily, or esen psnablye  pathogon- - ‘n o
Mot ponie for thi industey, process ar warkroom, R TG S U R A b ‘
her’s sy ol dhe same ahoormal cnsironmental Lo There has bern striking inenesse in the inci
. wr 1ors, i diffeeent combinatinns, are o Twee Frusnl denee of Tung eaneer:s aml beciose thie hae Larzeds
CThe i a preat variety of 1talh uneelated industries commeited with advagecs g declmobigical e
ERTITHY amd _occupations, For that reason. stististival rore ress i thie country, there s o sen natural sne
elier elatings hetween a given grrimary sapeer site ol pivion as Lo eanse anl efleet, O thee mann arganie
iy peeilie inclustrios or orcupstions are ol peees b inorzanie cheaiead and phivseat auem. whieh
ETIE ) cariby femitful. Until some prau'lic':d me-thnl b are saspoeet, amd el r PR T I R L IR ) R L R
- ‘ot b loved Tore the identitieation and porlaiio ISR TN SUPOR P N L
g}-"" Marete-Meas, 1952 17
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o Basler. A M. Pulmonar. Corcnome 11 Chromot. No:je:rr
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cated as causaline sgents in the praduction of ju.
dustrial  lung cancer: The chromates, nickel

carhonyl in English nickel fuctorien, radiowrtive

sulistancer, aml probiahly  aubiesios.

An effort was made 1o evaluate the cole of banth

chiconic and aeute rritation, iy 1he {rranfuction
of industrial Jung caucer, by reviewing what ja

chives ol Industria 1HyMmene ang Ozcurational odian., 2
Wb, o Jvig
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known of some of the more Camiliar T TRY TP
‘discares which are characterized by chronic anyg
acute pathology of the upper respirators Pascrges
aml the Jongs, No heeessary relationship” vl
be demansteated. However, 4 hnat deterimination
masl await the ch'u'lnlmwnl of Tar e Jrreeiae
amd romplete data than are now at Juned.
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