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FTTOHOGICATL PROBILA

BN 1050, IR deaths were attributed 1o
B tang cancer inthe Unired States among
ERRT Brom ot cnses e a population ol
ne o 000000 peoplett Asurvey in 1917
and 1 by the Nationad Cancer Tostivate in
e Nnerican cides reported (aude) pulmo-
ray canceramotility vates per H00,000 white
population ol 5.0 im0 Biomingham, 1.0
Yishureh, 159 in Dallas, 183 1 Dewrorr, 18.6
t Chicago, 218 1 Philadelphia, and 225 1n
SNew o Orleans: an three the
bonres for whites and nonwhites were com-
Fined, the vates were 89 10 Atlanta, 1R in
Denver, and 208 m San Francisco.™ T is not

crties i which

Enown to what extent these barge differences
are veal but o any evant, the mortatity s
stzeable,

Fhevisk am be expressed inanother simple
forme O every 100 babies hovn in this country,
neahy two will vlunueely develop Tang cane
cers mostly beoween 50 and B0 vears ol age,
Poany discase Taving soch aosmall attack rate
and only alter so Jong o time, recoguition of
the ctiological factors is extrenmwely  difheuly,
expecindly ib dhey are wmudiiple, {0 ondy inter-
muttently present, and i the Jong futerval
[ am hivth ta disease vepiesents the induction
tme hom cumadative ellecs, "The problom
s quite dillevent from chaC o an aonte disease,
stech as measles, o which nearly 100 per cent
ol persons arve attacked, awsuably within the
first tenovears ol Liles shovtly alter exposure to
the ctiological agents and by an agent thae
his muluplicd and chae s present when the
cliseise s manilest.

The problem ol the ctiolopy ol lung cancer
is greatly complicated by the probability that
there we multiple factors. The  occasional
tumaors that occur m childhood (see relerence
16 Tor relerencesy ave hardly artributable 1o
the sane agents as e those found in uranium
and cobalt miners or in ashestos, chromate-,
nickel, ta- and other speciad worker groups. o
The great majority ol individual cases are
From the Departiment of Pathology, "F'he University
of Chivapa, Chicapo, Hinois,
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FLUMAN LUNG CANCER
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now not explained by any recognized exposunt,
or other faciors, and they are designawe
“spontancons”-an obvious absurdity ina ply ;
stcat universe, Many recent lines ol investigt
tion have opened the possibility of accounng

jor this group. However, the numerous leatd '
have increased the appurcnt complexity ot thes
problenm. The curvent situation resembles tha
of “pneumonia” in aboue the year 1880, wher
its numerows ctiological agents were just he
einning to bhe sepavied out and identified b T
the single=bacterinlcolony technique, the us

of  Koch's

sostulates,  and  eprdemiolopic
I ! “

. . thi
methods. Retiable methods tor proving the

. RN
HHIH)I“I”('(‘ 0l \ll\l)(’([('(l ilg('”[\ are, II()\\('\‘(']‘ i

not vet available in lung cancer. : H(_"
Jhe recent identification of Sobbhenspyienc, i:( “"
a potent carcinogenic agent, and other arone }”l
tie: polyevehic hvdiocnbons in soots and car Gl
bon Dlacks®™ 7 assimes importance meoview o E'
the plobal plamentation of hman fungs by te
anthracotie materials and the demonsioranion "l'“"'
of this compound m atmospheric dusist® ;:”"
and inoa human Jung ' Lakewise, the dise “""'
covery of these carcinogens by other common’ ‘"w i
atmospheric contaminants, such as the fumo. Pk
of tnternal-combuston engines, ™ 2L aphalty) ::t'“;
andd rubber tres and other }n'mhn (R prm‘i(l(‘s "11
additional  possible  sources {or etintopical j‘(.;”“
acents having a wide distvibution, FThe st ™ 1“
tistical association between the use of tobacw s L
and Tang cancer® ¥ e presents another pos l).“"l'
sibility, which is greatly stengthened nov "‘:;{,t,‘
that 4 carcinoren, Sol-benzpyrvene, has l)(’,(’i‘;‘ o l.
Wentified m-the tar of <'i‘qgn‘vcm‘ sthoke 70 ¥ l
In view ol the plegfiora ol possible agents ;”1(;\:‘
one concept ol the anveat ctiological sitn;\\innvT K“"!?]'
in the United States may he owtlined about :\*r“ !';l'“‘"
lollows (Table 1), By ) .l(‘
From this annual total of :\i)})l'(ixilllilk(fl)',’ ;i'“_" ;'
three quarters of a billion mansyears of exo
postre 1o possible sources of agent only about?, :)"f('il’

20,000 Tung cancers occur cach year. Te s notg
known whether these few persons develop the
discase because their pulmonary cells have the
highest susceptibility to ncoplastic transfornu
tion, becanse they have had the greatest ex
posure to causative agents, or because these
factors wre combined. Neither is it known®
whether the effects of these and other hypo

gens
tiy b
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Taure 1
FLUNMAN PULMONARY ENXPOSURE 1O
FPRUABLASUED AXND HYPOUHE UHC AL
CARCINOGENS

'v\;.;)mxim;m nmnber of persons being

exposed annundly tor '

3, thenzpyrene and other carcinogens
1 80015

3 4-henzpurene and other hvdrocar-
Lons tncigine exbuost fumes,

2 4benzpyrene and other by drocars
hns i asphalts, ete.

4-heazporene and other carcinogens
in rubber products cuch as tives, ete,

jossible carcinogens in tobaeco prod-

1600, 060, 000
Tt 000, 600
160,000,000

160,000,000

s

ets
Ashesos
chromates
m(‘!\(‘l .
other nurecogiised Agernte

5,000,000

h

>

725 000, 004
20,600

ol annual man-vr of exposme, approx.
Patal annual lung cancers, abong

dpetical chomical sgents e, i whole or in
patt, addinive: mnmally inhibitory; ssnoigis.
ac; simmnatable to other unmentioned and,
perhaps, nonspecific factors; or whether they
operate it st other wavs, ™

e dillealtes in pin-pointing the IKENPIOHE
ahle agent o factors e individual huonan
fone Gareers are great I for exaanple, & serind
aumber, begimimg with number 1 and going
drrough to 20,000, were assigned to each ol the
ung carcinomias as they show up on Janumy
[ wad thercalier of aoy year, the cuologicai
pablent wonld be that of determining in case
number 1 che relative importance of cach fac-
v i the Bist given and of others as yer un-
tnown, Fhe siie problem would present it

o i case muber 2

and e each suceeeding
aibject o amber 20000, T
P;.Jfr;ehh', would the responsible agemis, their

[,:upnnvinns‘ and thewr sources he exactly the

HO O Dwo o Ciases,

N1

(s possinle that farther investication will
Gow that cue or several agents predominate
i osome, OY even in aomajority o, cases, The
demonstration of this fact would he easier if
ware ob the agenis were chemieally unigue.
4 4 Renzpyrene found oo lung with cancer
wight have come fron one or several somces,
he dentification of which waould be diitical
gy mpossible. The chemically wnigue Gucino
pens w Tabde |weve, (uanm‘mly. the first
i he veeognizeds Extraces of hwan fangs
rested Tor cordinogenic vy, with noar
empt bractionation ol the components,*
pave vielded evidence ol activiey of the degree
(;;;"th;isi/mi by Kennawiy oy ol importance
in hman canceer,

Fioovian
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i
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Time v veamsy

P b Companivon of an esperiment in Gridnogene
sty e A whidhe 100 per cent of s
deveioped o i tso venssowith Tnimay Jung cancey
{see tenty,

In experimental G dinogenesis, it poss
ble, by viving the Guacinogen, ity dosaee, the
species and wrain ol animad, the tisue ex
posed, and other factors, 1o achiese o (it
to 100

vields inoa fesw monthe, Despa

poec ety or dow O Do o diainn
abidiy
tigidly 1o control the expoerancutal conditions,
the tterpretiction of the vosults iy sometines
dificnd e v ing exerred s effears, the o
cinogen man be absent g that chemicad for
when the Furtherimore, the

proesence of i agent known to bhe carcinogeni

Tt ;l])])('-ll\,
docs not necessavily prove chat ioowill mduace

or has induced o tumor o that 10 s
o
3;1-))(‘11/1;\'1(‘11(' hy adsorption ta carhon iy
ticles™ 1y explian why the inhadation of
approximately 200 el per venr of ahis chem

1calt does not resalt in

cven

biologically  active, mactivation ol

aopreater rhnber of

“human lime cocerss The effecs of 150 .

perovear ol SoEhenspyiene in dlgmene st
mav abo be miticated by this phenomenon ol
biologica! tnactvation, 1 160,000,000 neaple
lving i an envitomment ol RUTRITIITONT
agents develop anly 200000l caneers cach
year, impottant protective factors uinst he in
operalion.

The human criological probleny is ditheal
not ondyv hiologicallv and chenicadly bt also
<'[)i<)(’lniu)r;g{(;:Ih. This is tHusteated by Fig. t,
Curve “A" vepresents an experiment in which
O per cene of the aninvals iugectod with g
CarCnoEen deseloped o within two veas,
foterpnetation ol the vesabin of this magnitnde
mav be difhcate il

have been combined. In

extemch NOYORE
the curve

tor Tung cancer i huamaon population fol

QUCTHES
COTH st

Iovwed Hor cighn vears would e represented
at the level of 2 per cent, e point o near the
Dase e that U Gonot cven be demonstiated
by the scale nsed i Fie b Nevertheless, us wars
recently poinicd ot by lenmaway, this s the
ovder of magoitude inowhich it s necessiany
to ihink in honan cincer ctiology. 1 i the
dithcult factons that the
statistician wnd cpidemiologist, the geneticise,

levelb of causative

and the chenost snast work with, separate, and
identily tn Ly cancer. Q1 connse, the epsdenmi
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ologist tses other techniques by whiche he
hopes to somplily the analsis,

Praving come this i, iomay be permissible,
and desniable o specatare o bt Lurther abou
the problen i the eventaad cantiol of tung
concer by presention. Heve there 1s an en-
cotaging analogy i prnciple. provided by
cuperimental cednogenesis, Ulos s o the
clicer that it s not necessaay 1o withhold o
Gocmogenic agent complerely o prevent a
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LGk SO and Lovirasn, Do B Phe ok of
developing Tung caoncer and ooncLitionship to smoking,.
foo Nl Conpeer Tt 150 200 201, 1951,

LoDors Roand B A 1 Hhe mortadity of doc
tors inrelation to their smoking habing o prelionnary
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ol H T SN PO s Coonnran, S Bt ow,
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oGovim s, Fooand Thnrves MM FExperineents n
theidentihcation of b benzpvene i domestic soot by
means of e thinoreseence spochiom, Bl [0 Caneer 3
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Sobbsarvosn, FoCand Brosss Do Dhe yelationship
hetween hionan smokling bt and  denbte vares: a
fetlow up sty ol IRTT06 men, 0 0 ML L IHN:
Poln 1aox, 1Us i,

Jo ey, Wl Occupaiional Lumors and Allied
Discases, Springheld, Tinon, Choades C Phomas, 10912,

o o W Co Tavivommental fung cineer,
Tt Med 0 Nre 200 1962, FOSE

PlooRKess oy Do Phe stdistioal signibicmee of
brodogical datas Bies Mo {020 vt 10L 1L

PO Rons, Poobaaa T T Noano, Puand oy,
N Avomatic Indiocanbons, L Presence e the Los

cancer, but ondv o reduce the exposie hetouw

acertam threshold Tevell 1 the siadl visk thats,

e has to Tnng cancer represents the cone

bhination of hughest stiscepubility plas wicatesd -

dasiees the pnoblem of prevention become
one ol a further shight reduction e exposun
by withholding o part ol the presently actine
asent or agenis, Fhis would become a logicn
consequence ol successfud ellorts iql(-lllif$i11:
andd assigning correct roles to cach agent.
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