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CHEMICAL CARCINOGENS 

Kennedy Bridbord. M.D.. Joseph K. Wagoner, S.DU ., 
and Hector P Bleper, M D 

Recogmton of the causative role that chemicals in the work place 
play i carcimogencas dates back 10 1775 when Porersal Port, o bondon 
surecon, hinked o Ineh presalence of scrotal cancer e vonme i \ 
sweepers 1o their ocoupational exposute 1o soot procuced by the coal 
burned in the Chimmess they cleaned Foday, over 2000 vears atner Iy 
Potr's disconery, workers in the 1 mited States and other indastrahized 
comntoes are exposed o aomultinde of chomcals, many of which e 
recognized as, or suspected to be, carcmopen 

Caramogemc oillects of chemicals moman are dithe alt to document 
hecamse 1) cancars e venerally not clinic iy evident until o Lipee o 
up to 20010 30 vears atter the firsg Aposure has occurecd and 20 Chemical 
exposures i many workplaces are so comples that at s dithenlt 1o Mn 
point the specitic cansal agent or agents and the concontrations ol 
agents primandy responsible for the ultimate carcmosenic clect mam fested decades Liter 

For example, workorn occupatiomally exposed 1o cobke oven emis- 
SHOns ar¢“ArIncicased rish of devclopmye lung and kidney cancer Yot i 
spite of Tengthy rescarch and the evidence as related oo caneer, all the 
speahie carcmogens i the chemically complon cobe oven CAPOsTI 
responsible tor the increased carcinogenic rishs have not b o deternmned 

LEVEL OF EXPOSURE 

Fhere s comidorable dobate amons cientists povardimge the les | 
oF exposure tooy einven careme ren required oo cancer s besonmd 
the scope of 1y chapter o review all of the arpiments ofl, ted e 
whether or nor o thee ol exiat for chemy ol o ' 

Wi Bt frentls oo eviablichedd Wit i el Bes dkiit 

threshotd feacls Yor Chemical carcin 
ceust Morcover, o threshold for oy 
existoat would not necessanly be determmative of o sale APOSHEC SN 

en chomical Coomopon were o 

the industrial covironment workers moay Iy Mpevad s multple carcmn 
geme arents which py compete for the sime i an 

Multiple cxposures can occur on the b the et and i the 
ambient and home cnvitonments. Under (e TN RYI DI 
people may have already recened doses rom maltple caposin s 
exeess of any presumed threshold for any simede o merente « e 
Consequently o meremental mereased exposure oo chomical e 
gens could then result i an increased risk of cancer pecrally o thy 
moremental exposire may alrcady be i the area wheore th lopes o thie 
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fon m 
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POTENTIAL OCcl PATIONAL EXPOST RIS 

1 | ' I potential oce thonal exposures to chemical 
CATUIMOR S 1t revpanding The following occupations are some ot 

1 | Phovrcoont anvestegations 
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I lectocmns 

Feather workers 
ol b Photocngrasers 
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I i vork Vi chloride workers 
Iy yoratory fechnicians 
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i OCCLPALIONAT DISEASNES 

Fabfe 3 prescnns st of ocenpational chemicals and sawtm.. 
e h can Pt suspeaied oF cansnge, cancer and the tarpet orean or 

tene e should be campliasized that thas Bist s substantially ilu,'uu!‘»l t mothat many, it not most, Chemicals in the worhplace have nol en 
cme potentead - AN sach, however th 

O ooreamze aoprowange body of data in 
rnner that may be usctal for physi 

whogmately tested for thosr caromm 
tormea of Lable 1 atten 

" 

s making o ditferentia) i 
nes of 1 precable o upatsonal ¢l ol cancer cases i indisiding 
Ndditionally, this e may lead physicrans and other health profession by 
ohecome 1 anare of the magnnude of th rowing problem of chem 

wal carcimegens e the warkplsce. Simee o upattonal CHrcimogens mas 
Hect vty all organ system physicians should Be afert 1o iy teat 
tfeations where chmeally evident cancer could be asociated wairh 

on e gob Chiemical oxposures 

One helptul data source for phyveicians 1s the 1eeistry of suspected 
Caramozsens maintained by NIOSH as o sublile of the Reeistry of Fontg 
Frleos of Chemical Substances (33, 1his Regintry contams approxumately : » 
(RTTTRNTI chearamopons, most of which have not been wequately rested 
Fher mchusion on this hist does e represent a process ot substantise 

respect to the adequacs of scientific data refated 10 
carcmoeenicnty. Rather, this list s a useful starting poInt o ascertan ‘ the extent of data regirding carcinogenic responses for a piven cempound 

1t should be evident that a number of compound m thes Bist may be shown 1o be carcinogent 

cvalition with 

Faen with these caveats, 
S 

moman following mor, 
detinfod evaluation 

Observations by alert physicins and alert worker s have frequently 
fielped toodentfy problems of cancinogenic 1isk i the r workplace long botare th might otherwise be realized Examples of this are hepatic f Angmesarconn, a rare hiver cancer caused by occupational exposure 1o ! vinsd chlonde, and feukemia among workers i the manutacture of ¥ 
renc butadiene rubber. A number of other occupational chemicals have i been shiwn 1o produce “markerTM o unisual forms of cancer. such as the [ 
pleatal and pentoncal mesothehomas due o asbestos, and b Paetic | e eonte due o amorsame arsemc s hkelv that careful follow up | of L Meers or umisually b meedences of common cancers nany help | 
ter un totmstspected chomical cancer hazards amony other worker | Population 

io Ususpected ocoupanonal cancer proablems mieht afso b predicted ;. 
o the basts o steactural siaafarin, with certam chemcals and substances ' v shawn o caise cancer i humans or animals For example, Table Sl compounds that by yintue of their structural simifarity 10 viny| chlorde would by saspected of posing possible carcimogenic tisks 10 man A St mee by alernt phyvsicians of Corhers esposed 1o these substances Ipoto carly adenndy potential tatur problems Sinnfariy, i ois | ' portant tor clinictans to be aware of n wer data on carcinogencsss 5 o frome expermental studwes on anima) For example, prelimi E oyl have mdicated that 1 bloreoct! vien freedag tooancer (Y] Ll cmrmals €30 and duta from Run t have suggested o human 

o chlvsoprene (5). 

3 fung and sk response 
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AN 

by target organ. 

ovct Onpan b 

Bone 

Bram 

Gastroenterny 

Fract 

Hematopoictic 

[EESIN 

leukemia) 

Nidney 

Larvny 
Linver 

Lung 

Lymphatic 
Fissu 

Nasal Canaty 

Pancreas 

Pleural Cavily 
Prostate 

Scrotum 

Skin 

Urninary 
Bladder 

e ———E 

Ocenpational Caroma 

Contnnwd 

\imv ! Chlonde 

Ashestos 

Benzene 

Sty rene Butadiene and other 
Rubher Manutacture 

Substances 

Coke Oven Fmissions 
Ashestos, Chrommum 

Ay Chloride 

ey 

Arsenic 

Ashestos 

Bis (chloromethyl) ether 
Chloromethyd methylether 
Chromates 

¢ oke Oven Fmissions 

MMustard Gos 

Nichkel 
Soots and Fare 
{ ranium 

A ] Chloride 

¢ hromium, Fopropyl Oil, 
Nichel, Wood Dusts 

Ashestos 

Soots and Tars 
\rseni 

Coke Oven Emissions 
Cutting Oils 
Soots and Tars 

- Armnobiphenyl 
Renading 
1’ Naphthy e 
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n 

Stspevted 

Berylhum 

| cad 

Aldrin 
Carhon Tetrachloride 
Chloroform 
DDhI 

Dicldnn 
Heptachlor 
POB'S 
I'richloroethylene 
Bervlhum 
Cadmmum 

Chloroprene 

1cad 

Arsenic 
Benzene 

Benadine 
PORS 

Cadmium 

Chloroprene 

Auramine 

4 Nitrodiphenyl 
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1N OCCLPALIONATL 1SN S 

Table 5. Suspected carcinogens based upon structura) similaritp=- 
to vinyl chlonde, 

( He=cn 

Cl 

Bromaprer HC=CHCH Br 

¢ hilorom HOC=CHCH (] 

Fpibromobydnn H o« CH~-CH Br 

0 

Fpichlorohydnn HC~-CH~-CH.CI 
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§~ Porbromocthyvlene Br C=CRBr 
i Porchlorocthy lene ClLC=CCl 

i Fihromocthylene BrC=CH 
Br 
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Cl 
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Br 
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J IN VITRO SCREENING TESTS 

imilarity In v recmmne tochnngues have been dovaloped which ha 
pronpse tor adentitvinge chenncals with potential for canamg cancer 16y 

| 1o hng T Pupon a number of emd pomts such as mnta 
ek mhabition of PN copanr mechanmism Such 1ot I n 

LM ! | tone e Tudhnge homaom ool cabtares and bocten 

" o ! 1 il neanly 90 percent of chomieal 

| o | " n- | mn or humuan data give posative et 

! ! i i1 oo test sastams Tt s not known 

what proportion of chomeal lected o randem waithout proor know ede 

o thor caromovene oty will e topositive resalt o these @ 
Stercthy speakang th ests per e do not idicate Ccinosenic e in 

Noverth th otlor conaderable promise mothe wdentiheation of those 

chor il nte whch hould be tested tor carcmovenicin Thao tl b, 
practiome phvsican needs to know about these test procedures and _9' 
results, because they ma ' mmportant Cloes as to the evstence of 
potentrally carcmogenic chemical 

INFORMATION SOURCES 

Well aver on owand chenmeals have showwn at least one positing 

test result tor carcme 1 Ih Chemicals are m Suspectad Coang 

gens. A Subtle of the Tove Substances Tist 3, publiched i 1975 Iy ] 

NOSH and apdated pernsds Lhe Internanonal \eer on R ich i 
on Cun has alses pullish (T Af menographs which revies the ] 

cacmoscnieny of a laree number of chemicals (%) The Nanoeno! Cancer "a 
Institute (NC D) cartently has approvimiately 300 chenpeals on fong-terim ; 
test fin oot 1 ann ! much pew intormation will become aval 

ible « 1t nost 1al 1 
Roth NTOSH FNCT m tn tems which e bullenms eiving 41 

umm I 1 omntogn on il carcm Nt ol cimcal 1 

Cop of the bullctms may ) med trom these aven Fhey 3 
mtendod 1o mabe proae | Waare of new rescanc homtonmation on 
chemig and cancer socthot approprate medical and other precautions b 

nd action can be taken o montor and present undue exposmn \id 

tional nh butler ol Bikedy tead tor mew rescarch studios b clanty 
the evist " ot stspedted coramogeme risks | 

Occupationa | th ¢! must e awore of th dat com 

The it 1ton ! i ! cancer sk may provide the clucs winch { 
woull tw the g ! vihion ol corrabonat cander 

baed thor omen Clircal cxpenice Such ovedence wonld it 
} ';‘y, ' " ] Bt toy mmnn futime ocoupat i 

| vpassie B il I ! and « o ¢ chemmeal { 
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