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Chapter 11

Carcinogenesis of the Lung: Environmental

and Host Factors

PAUL KOTIN

Dyespite the vanations in the gross ol hictopathologie  eliaclerisiies of
premey caneces of the lung, vietually ol avse from G epthelion of e
trachen, bronehin, hronelioles or mneous olands The direet eontinuity of th Iining
of the tencheolronehial free with the extermal respivitors envivomment provides
snowmnntercupted. pathway for the diveet. contaet. of cnviconmental eareinogens
with the aespivatory epithelinl eclls One ean conelode, therefore, that pulmo-
Y eareiogens ape effeetive n dheir enviconmental, ehemien) and phivsien]
state incontinst to mmicrous other eareinogenie agents which requive i 9o
nietaholie transformation fnto their aetive or proximat form. This existonee in
the environment or proximal form has greatly Faeilitnted one elemiceal and
physteal charneterization as well as bionssay of suspeet substanecs, In addition,
s mommetabolized, velatively stalile state i compitible with smrvival for o <ui-
fierent interval to appose and ultimafely enter the weli protectesd hasal laver of
cells of the vespivatory tract from swhich eaneers avise These coneepts e erneinl i
sttempts ot elneidating the meehanisms that may be operative in the genesis of
lung eoneer

In discussing the several factors conecrned with an understanding of -
TOHATY CHreInOEenesis, one cnn :lr'1n||p:|r|l)' divide the data into three ealegorios:

Lo Ewvirammental = the colleetion and analysis of epidemiologic data as well
as Ahe characterization of physieal and ehemienl propertios of substanees sie-
peeted of an etiologie role in hing eancer,

20 Pathogenctic s determination of the sequential vesponse of the hing to en-
vieommental agents with partienlar cuphasis on those changes which appear
critieal to the caremogenie process,

g Pathelogie: histopathologie studs of 1he overt neoplasms to wlentify ehagr-
acteristies that may be speeifie reflections of the earcinogenie agents or Proe-
Css0s,

I eonelade with an attempt to combine the fimdings from these three ayens
o a colierent explanation for the genesis of hing eaneer,

ENVIRONMENTAL FACTORS AND PATHOGENESIS
The g poction of the inerease i movtality from eancer of the g (hat
hias been demonstrated in various parts of the world duving the past hialf=century
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Eergzoat, stogehe copiponent of ossdoal it o S twited Rtates € o 1y

1000, 1950 and P00 Vitad Statietios of the United Stal vt £ ~1000, § ol (1050, Vol
1, Part B

hns Leene ahisodute, not merely velative, snd 1= consistent, with the infroduetion of
new etiofogic influenees into the vespiratory envivonment early in the twenticth
contmry (Figs, TR and 119, The exsgeerated inendence has been elirnes
terized Iy

LA signilieant association of o history of ercvette spoking with 1he ri-k
pelated o paet to the duraton aned intensity of smok e © Vi

20N wrenter halahity to the developanent of g cancer in urban residents (han
el residents ovon after eorreetion for staoking 1

A Extreme vaviations i rates when the conmtries of the world oo comped
A greater freguencey of o eaneer in miles thion i forales 1
Fhese obsorvatioms serve the dunl papose of diveeting attention (o <pocifie

ehiien! sl experimental studies ta it iy the yesponsthile sieehani<m il

v s benchmgorks Jor detevpmime how mnels of prosent knowbedao aof e

cmosencsas ean b appdicd Lo one wndderstanding of Dese plhemosmenas. Bl

o the entrent state of Knowledge, stadies have boen andertakon 1o
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Fre 120, Environmenta) faetors and agents implicatod i the ctioloey of Tang eaney

ETIOLOGICAL FACTORS - LUNG CANCER
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Pra. 121, Experimental studies on earcinogenesis atilizing envivommental s« s
il
vates of inerease made as far back as 1954% have in general materialized. and
such possible confounding faetors as hottor dingnosis, inereasing awareness g
mereasing Tongevity have all had their small influence diluted during the past q
quinenennmn, !
Delineation of environmental factors vespon<ible for the inerense has foensed i"
on thiee major areas of apparent efiologie sienificanee: eigrette smokine. urhan e
vesidence and ocenpational environmment, as shown in Fisures 120 aml 121 1
Although perhaps the smallest contribmtion in fevms of munbers of eases deriyves |
from the last mentioned, the more preeisely eirenmeserihed ocenpalionnl on- fr
vironment, the greater exposure in ferms of dose and the restrieted natire of 25
the population make this group a rieh resourec for e study of meehanisms aml N
clneidation of prineiples. The initiation of eareinogenesis in e respiratory troet i
ean only he postulated on the basis of careinogen=cell interaction. 1t therefope i
becomes necessary to identify a continnum whieh ineludes Lost entry of the tulo
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RETENTION OF SOOT IN LUNG AS REFLECTION OFf PARTICLE SI12E

i 1 ¥ ' . 1 ]
L 20 0 40 50y
PARTICLE SIZF
; . ; ; .
Faio 122, Revention of pagticalate in bang in relation to pattiche size
t eavimogen, depasition aud retention on the respivatory mueosa, eclinlar penetra-

tion abber passage throngh the nneous hlanket or divectly moarens almornlly
devoid of nmens amd finally inteacellnlare loealization. The constellution of
faetors enibieally governing (his serienee embraees size vange of partienlales in
the respivatory envivonment, stability of the chemieal or physieal eareinogens,
the ety of the etliney swmeons barier sl mode of ace-s to the hasal eclls

As the pathogenesis is detailed, the mlticdiseipdinary appranch to stdying the
Fretors ennmerated and their evolation beeomes evident, and hopefully n model
tor eneinogenesi< of the lung will evolve with speeifie application ns well as
wdentifieation of prineiples,

Privsiean Facrons

Careinogome agents enter the respivatory fael as partienlates cither i oa pare
state or adsarbed oninert nuelei, The dynamies of their passage though the
srhovizations of e hacheohronehial tree and the pattern of deposition and
vetention vnderlie three observations fundamental to an understanding of their
1 miechanism of action,

Lo Partiele size, whieh determines to a major degree (he extent to which penies
tration af the fracheobionehinl free will oceur, is eritieal in the range 125 X o
205 p ATw 1220, These Loger than 2.5 poave for the most part arvvestnd i the
e eerssory asal s, pharyns and ol eavily, assaming they pain
enbry anto the bost ab all AL the ather extreme, o desser bt <Gl gignifiennt, seg-
ment of execedingly small partieles (ese than 125 X) remnins suspended in
telal e except for the minuseute particles that are preeipitated by Brownian
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