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which the youte of enmtry nay be throngh in-
halation, diveet vomtact with or absarption
theougdi the <kin, or ingestion, all organ systems
are not uni formly at risk, .
The lirst yeported scenpational eancer was
a form of caneer of Ahe skin, eancer of the
serotmm, among chinmey sweeps,  The lack of
prevghiy lactie measures amd thie vole of the sev.
eral paraneters mentioned by the Brivish sur.
ooty Siv Pereival Datt (7) are impressive,

Polycyclic Aromalic Hydrocarbans

Catwer of the sevotnm, the fivst identiliod
eeenpational caneer, also aecnrs in indastrial
workers incliding tar distillery workers, “mnle
spimner=" and atier textile workers exposed 1o
Tubwwieating oils and sonwe petralenm workers,

Toothe United Bignes o statistieal .“!l!ll'\' () of
a gronp of workers engagod in nannfaeturing
wark Fromterinde pereolonm was initinted in 19947,
Canevr-incidence lignres for the refinery as a
whede wers compuralde with those for the gen-
eral male popalation, at among pavssnen en-
gaged in mannfacturing wax for 10 yearz or
tiete, the incidence af sevaal cancer was muny
vimes that for the geneval malde population,
This study most effectively shows the seed, m
Imvestiganing: cameer hazards i distiv, 1o
examime sl groups with specilie expms s,

Di. Payne is doputy soientific divector Jor etiology,
Natinal Caneer Tostitre, Puldic Health Servive,
Hthesda, Md,
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M e igenesis was e combivmation of
careitgenieily of wal e by Yamagina wnd
Telithawa w1010 () They |mulu-w| cars
[ <y painting his patertal en Ve e
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I‘.III"lIHl;,'i'"h.' s JI|I|| l‘lﬂl Dl bl
verials conhl Tue prandianl synthetivally from
pare compuitids Tn 12 Ve fivst pure cirvine
ngenie Cemical, 12,0 U=dibenzanthitacene, was
Aievoversd by Kennaway (5). :

in B2 Cook aid aesweintes (0) |uu|-l|-h|--|
e vestilie of desting a mher wl pelyeyelie
avonpatie hydrocariwoms consisting entively of
benzene vings. In 1033 Cook and coworkers
iy solmned and identified Denzpyrene as ot
of the careine genic Cliomienls present in cewl

oo e

T, Diiving these yeavs it was P A IR

cinade elass of comgusitids wonnh) T Fonnnd 10
T pospumisibie for te cansation of all caneers,
il e oan spprociate now the futiliny of this
hope.

The Vst of palyeyelic and other compumind
it Diave Twwn st is extensive (N) il
with the shevelopuent of new presduets by the
chemienl dmdustry e list «of seanpennnls it
Janvae tt bty testedd in aninds s Jeng heninag,
The teed Tor Iviier testing or N e
veslures n Iuseing pere drgent s the List
ST,
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teriahe € for example, coad tar) amed Jins been
et iivad i eny airocumiie <ok, el gens
erally wherever the s canbiist i of arganie mat-
er ae aneenplete,

b i lverss e o i oo f dhat any of
e pelyeselic avematie Taliocarfems e vae

cinogenie for . fitde donbit shondd tenin
that thaey huve o cnsal sole, cither vty or
comniliinesd with otlier factors
s dene 1t e posines in industey o ernde

i Dt v,
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Witk preeadiens peendt i an mwivaeed vk o
cateer ol Ve skin anel J-----ﬂ-l\ e lung s
watensive (7).

Aromatic Amines

Althestzls et sarhy acanniions Tt wengy e

(LR -lf Vit voere
It ries where Jrersans wew r\l-n-ﬂl 1 |mly-
3 i hydiarbons, anathier gronp
of arganie compuniinls was amwng the eliomieals
it swere suspected of Teing canver Tuszareds, the
aveniatie amines, s early as 1895 an asso0ine
Viem wits olverved i the dye dustry Tt ween
e poresduzetion of avamt fo s, pariiculady
anibine, aml e e of Bladdder eaneer.

Phewtise 3 ware sugzgestnd that the caneers
ey workers mana freturing the dye magen(a
were e o aniling, e disease s Dnwens pee
forvend 1o s aniline caneer, 16 was feaned in the
United States and contivied Fonglamd that
e sgent was not aniline bt Vwenzidline, or
2t et iy nminee,

Enprrimwental Blalder canwer stems from the
work ol Plwepeer and owswonkers (19, who in
s penbied Tladdder vaneer i leges by treat-
g e with 2 waphi by bbby il westte e
wits et ion aml feraling,  Wiley then showed
that dogs mwtabwlized the camgrmnid 10 the
alfurie ester of © smine-1- naphithol, s
denemstating Ve ippertant fact that a etah-
Wite was (e enreinogenic agent yather than
e eovgeind sponned, T idustey it has fwen
Fonmmned thad the hazand ol nsing 2 waphithy Lamine
o Detasnaphthy lamine is eativiedy difticult 10
control baeanise (e ponte af entey nay Ine ine
Tonhat i, skt adiscaret ey o ingrestion, prenlne-
it Wladdor tumors in vidtually 100 pereent of
prersons exprosl, T ey instanees e of the
compuanil lias T Qiccomtinned, One Siate
Yas pradiiliined it man facture, '

cupurttenn il Vhe ieen

Other Organic Compounds

Naother grmp of oranic livivals, e
epreaniedes, Javiomes, wind prerony o pprtiids, has
PR TORR T 1 PERTIITY o interest as careinogenic
e Kot aned Falk (17) i 1803 sgggestid
Fhat wpeoninles il ey comipnnts forimed by

Ve oo ikt e of aledins nay e et inngeinie el
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Foxpuevimental stidios L Hoeper and Payne
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promnds will prendice wmahizmant tinors, Tty
saveanns ald varcinonus, o varieny of e
Fren thongh broncliogenic

e Tave ot been prreodipd Iy inhala-
tn i esperimenial animals, linke denda re-
penins that ehirominm i< the agent pespumsibie
For 1l Dz ineisdenve of caneer of the lung in
e wandiers, The medevately saludde hex-
sadent elivominm compuaiids were st Jestent
i s, apparently Taesmse 1y wors gwe
tabniea berze eneatngehe b prevevice an eflective dones
Whereas, when the extrenely insalubile o
preoimde were adminisrersl, e elyomiim was
tele e tom s log I to da effeetive, The action
sl v imens is for e et paart, analigons
ol pliarin )
< popeertional (o flu oo, whis
ventration aml time,

Hhane fir ot warees oo caneer of the g anid nieal
frosages g workers inoanickel petinery in
1) Vi)
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pretiond £0ES g B0k, e viek ol dyinge of Tuny
st o ey S enues e nonindoaeia) vk,
amd that Forprsad canevr, L ines thie *noral™
viek,

Tl npbantan ions of pussadinaad e is ko)
i vt by Moeger 0081 veulted in the produes
G el <avesmmas i abamit 2% percont of the anis
wadss More peenly, Gilman and Rueker-
Baster (288 in astudy of dust from a Canadian
wickel refinery o] saveeas in two stains
of vats anad in miee by inteamaseular § ijection
of the vrwde dust. Gilman (1) tosted frae-
tions ol the dist and conelinded (it picke) sp)-
fiabe was the naevial vespuisilde for (e car
vimagenic activity of (he dust, T study by
Paxne (20) of o wide sange of nivkel com-
pmmul- the velation et ween solubility and car-
cinegenie poteney was T 1o ba Minilar to
Vit Tor ehipsnnivm,

e of the ot contronersind of known or
stspected enyivonmiental enreinogens is arenics
Nsvarly o< 158 apaanien] componnds were st
i netion, Althongh fow
i any ineidence eates ame availalde, there s
Vit de disagrevinent hat the wedicinal use of
pestds s veanlted in the proslies
tion of skin cmieers in man whore there is evie
dewee of chronie arsenie paisoning, but the
vansal velation (o ennr of wher sites appeare
vuiveal. Sites inoadiition 1o 1he skin have
been suspected, inluding the urinaey (radt,
stomeh, esophagns, oral eavity, and respira-
fory trmd,

Other avupational exposnves than these re-
salting from the wannGaebnee and use of arsen)-
vad pesticides seenr in the smelting of ares that
comtain appreviable quantities of arsenie and
many melale, The evaluation of duta from
swrh UAjrures i ehifficult heeause nany of these
o eanfain reogized or »ll-lm-lnl carvino-
genie componnds,  Animal erum-ms de-
signed ta test the canvinogenicity of apsenical
componls have Teen either negative  or
inconclusive,

The first case i whicl ashedtosis was agso.
ciated with cancer of the T was deserilied by
Fxneh and Swith (21) in ) in the l'uiml
Stat Yetween that time mnd 1958, 80 (0 100
vases were veported Do England, Canada,
Gonmanye mnd e United Siades. Dall (22)
tuedivel 13 men wlio Bl swerkd for 20 yoars
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o B w et hen were Tl e po b o s 1o
eebwestons st and fonnned Vi o0 denthis Lol ame
dvvmpared winli 1t deathe expuntsad froam

e agreespuecitien tstional tordidity vares, Of
the 380 deathis, 11 were dine 1o hihige vanniner,

wheveas Joss than 1 wonld Lave heen Nl
AT e caanenr deag lis waorse sismnepated withe
aslwsiosis,

Aehbivianad evidenes aof the vireinogenivity of
scbestins s wiven inoa recent wpert 020 of 17
cases ol owesothielioma, o Caor that is Eenerally
celmon, o pesidents of ot liwestern
Cape Provines of the Union of South A frics.
B 13 of the eises, i puomailile sssewiantion with N
Prosie o ane forn of a<lwstos wie patah)i=ll.

Ashestosis van be prasdieed in enpwerimental
aninads oy expurstire to astwestos dust, it effors
topemdoey cancer of the Tang iy this way have
Leen nnsueeess ful,

One cliaracteristic of ovenpational eupeses,
vesarlless af the awent, s e o |
Frenn e fivst expuosmnie ot e A
vamear. The ay vage observd Liem 'u'l'ilul fowr
st of the agents that have heen Hiscttenel qpae
1y 20223 veays: ashostas, 18 veurs: el
15 years: and avanatie amines, 11-15 Neurs,
Another intevesting obseryition is 1t e eane
cer may develop even gl e prersen b
“hanged aeenpations aud s no longer ex ]
vorheagent.  This, ta, iay weeny several Years
later.

s,

Importance of Studying Octupational Expasures

Opportunities (o wlaerve the eifects ol var-
vinogenie agents in man gy rare, bt oeenpin.
thonal ddata ineliding employment  histories,
environmental expostre in e plant and knowl.
ez of the chemieal and physival Propwrtios of
tie raw materials, as well oo internmadinte amd
fiishied pvenlucts, vl ns 10 pet iy iy
the gap between the experimemal s andd
nin.

From the study of aecnpational LPOUPI, 5 tagen
ful vethodology Tas ey alvid for sty ing e
canses of caneer i oman. Fap example, ot ye
eyiew the Bistory of elianinm aen CArCineen,
There Bave fwen cliniegl cmses seattered cises
with wo deeminator fur the ciatiarieian Vot
Levn obisery ation an the Pt of the elinieian.,
Revvenpective studive whivhy followed elearly
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e il st wins st Pl itied,
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Sotwe af e tare skeptival eritios waintain
it prond is beenpedete wne il the fy e af caneer
teenrring inoman has been prosdias by indiala-
tiom,  We :Hllll’illtlll' that this final stepw il e
acvannplished throngh enrvent <tmliee of com.
B Favtons in pulisnary carcinegenesi< ainl
Hireaigle epicdemiologie ~tndics of workers px-
Poseel Lo elivenninm componmds ey as painters
enzazed i spreying zine eliranate paint,

e stindivs of spuseifie aecenpulionad gronps
may b nsedd v aitain g e definitive answer
eomvening the carcinpgzenicine of o stispaeet el
agent than can Tue oltained from studies of
lavaer popnlation grongisc A peview of vigal
siavistivs for Tenner wiliteey personnel in Great
Britwtn and the Viited States who were ex-
Pl to manstand was during World War T pro-
Vidhed sagganestive information i exprstire o
this agment pradwes] eapece of 11, Yong, Tiow

ever, it s expeeted that o well-plaomd epi-
Jemivbogsies study of o aroup of workers in
Tapan who were exposed while e et uring
this zas will pravide a cenelusive anewer,

To date owr were elective eiforts i e -
vention of caneer Lave Ty in indue ry hy suh-
stivntinge a safer chemieal for a sareinogenie
ones T example, eliminating the use of Teta.
Daphthy lawiue o precent eaneer of the Bladider.
g ed nom faet uring processes, the eantain.
ment of hazardons chemieals, and more effect jve
industrial Ly and pedica) [rragrame,

Bistanees Tave weearped in which the eXpu
sure of avenpational FUONPE Lo 8 eareinngenie
agent Lias Teen avoided biv amimal shmlies, In
PV panent was Gestied For an insecticide eon-
Evining variems degivatives of e e, whiely i
devived from conl e, Many of (hewe deriva
tives  including 2aevtmminoflunrene  wepe
fontadd, o frer fondding e 1o expuriental ani.
makes to preaduce tumors ina unmlur of organs,
testalidy thee Wlaebeder, Tiver, ainl Tungs,  Aea pe-
sult the elierden) i e Lusivige visend ns am finspet .
cide, Rinilady, witvosinine hoe Lwon
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