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CHEMICAL CARCINOGENS

Kenncth Bridbord. MDD Joseph K. 1 aconer, S.Ddlg.,
and Hector P Rleper, M.

Recopmton of the causative role that chemi il the workplage
play i carcinogencas dates back 0 1775 when Pororsal Pot v ondon
stineeon, hinked o haeh prevalence ol serotal cancer 1 vonme ey
sweepers o their occupational exposure 1o sool prochoced by the coal
burncd in the Chimmess they eleaned Foday, over 2000 vears atrer Iy
Potr's disceseny, workers in the United States and other andastrnlized
camntres are exposed oo aomultivede of chemcals, many of which e
recognized s, or sispected to be, carcinogen:

Caramogenic oilects of chemicals o man are dithie alt to document
hecaise 1) cancers are venerally not chnic 1l cvident until o Lipee of
up to 200 to 30 v cars atter the firsg cxposure has ocourred amd 20 chemical
exposures o many worhplces are so comples that it as dithealt o i
point the specitic camsal agent or agents amd the concontrations of the
dgents primandy pesponsible for the altimate carcmorenic ciect mam
fested decades Lo

For example. workors occupatiomally exposed 1o cobe oven emise
SIONs are“ incicased sk of dev, loping Tung and kidney cancer. Yot an
spite of Tengthy rescarch amd the evidence as related 1o caneer, all the
speaiie carcmogens e the chemically complon cobe onven capasire
responsible for the increased carcinogenic risks have mon been determmmed

LEVEL OF EXPPOSURE

Fhere s comsiderable debate atmoms i bty peranding the Jew )
of exposure 1o eiven o amogen regueeed foocar cancer Hoas b Vol
the scope of this chapter 1o review all of 1h ety offored a1

whether or nor 4 thee ol exists for chem ol e ey

We have cmrentts oo estabhishol fitie Ut |
threshold Tescls for chemieal carcmevens, b andeed such throsholds do
cust  Morcover, of i threshiold for i prsen chenmcal Caomopreon were to

existoat wounld not necessanly he determimative of 4 sale CAPOSTIC SICC
the aindustrial ensironment workces moay by oapesed tonmuaduple Garcimo
gome arents which may compete for the <ame e

Multiple cxposures can ocour on the 1woho o the dhet amnd in the
ambient and  home cnvironments. Under thewe o TN BT I
people may have already recened  dones lrome mmltple cxposiine s
eseess of any presimed threshold for oy simpele o morenn el
Consequentiyv, any mcremental inereased expenire v chemical carcome
rens coubd then result inan increased tisk of cancer pocrally o thy
meremental exposure may already be i the area where the fopres ot
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POTENTLAUL OCCTPATIONAL EXPOSURES i
Fhe Bl Eopotental occupanonal exposures to chemical %
CATLINORt e i revpanding The following occupations are some o ]
th 1 Pl pcaont mnvestigations 1
) I lectocans
i I cather workers
Hoakory wivrd Photocngras ers :
( [ 1 Routers 4
(R t fhet Rubber workers 1
an (T vork Vindd chloride workers
I LT fechmcans
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Fable 4 presents o st ol occupational chemicals and sobweam

Ve h e, or e s woted of canang
(TR bt <hiold b

m thot mans

caticer and the tarpet orran or

criphasized that this Bist is substantially ingong !
il not most, Chemieals i the wiorhplace have nof E*:‘n

adeguately tested for thar carcmoeenic potanteal XS such, howeser, th

format of Lable 1 atemps to organize prowinge body of data i o
tanmer that mas be usctul for phasicians i m thing o hfferentia) g
nowas of e precable o upabional ctroslogy o cancer cases LT R THT

Ndditionally, this Bar iy ead physicians and other health profession s
tobecomie mvore aware of the moaemitude of th crowing problem of chem
wal carcimoegens i th workplsce. Sinee occapational carcinogens man

cHeot vty all organ systers physicians should be al

I Loy anvestie gty
tfuatons where chmeally evident  cancer could  be

assovited waith
on e gob Chemical exposures

Ome helplul data source for phyvsictans s the oot
Caramorens maintained by NIOSH o8 o sublile of the Re

Fileors of Chemical Substances (1) This Regictry comtaims
" ] PR Sy

ol S il
sty orf I"\I\ |
daAppronmately i
pect carcmopons, most of which have not been adeqguantely pestedd

|
| Fhew mchusion on this list does nio represent a process aob substantive ‘
F cvalistion with respect 10 the adequacs of saenufic data related 10
E carcrnogenicity. Rather, this list is a useful starting point to aseerban 0
K ’ the extent of data regarding car O

responses for a piven cempound
aveats, ot should be evident that a number of compounds
e thes Dist may be shown (o be carcinogenic

Fuen wath these L
moman tollowing mon,
detintod evaluation

Obsernvations by alent phssicins and alert workers have freguently

B o
'-‘:E ~a

i Belpoed o sdentify problems of cuamegenie sk i the workplace long ‘
.’ botore they might otherwise be realized | vaples of this are hepati |
! andiesarceni o orare hiver cancer cansed by occupational CAPOsUre o ;
I vt chlonde, and feukemia amone workers m the manufactire of sy \
- renc-butiadiene rubber. A number of other occupational chemicals have |
i boen shiwen 1o produce “mrher™ o unsual forms of cancer, such as the ‘
B pleatal and  pentoncal mesothebomas due 1o ashestos. and hepatic H |
| PEISACONLL due o imoname arsenie. s Ihely that carceful follow up

| a1 eers or wmasually beeh mcrdvices of common cane sy help

: v ancovor uisuspected chemical cancer hazands among other worker

| Poplation

:;, Uinsuspeg tead poctpattonal cancer problems mieht afse be predicted

hown to catse cancer in haman OF s

s compomnds thar Iy

on e bases of steactural sint it waith certam chenneals and substances
Fowr o tnple, Table

virtue of their structural simifarity 1o vind
chierude wentthd be saspected of Posing

wsaible carcinoeenic risks 1o man
f' St Lince by alent phssicims of workers espineid 1o these sutbstances
r help to carly wlennis petential Lutn problems. Sinnlarlv, i is
b ATTRS portant tor clinicians to be aware of o wer data on Gircinogenesss
§ e from expenmental stadies on annmal For example, precting
r vy bt hase mhicated that 1 bloreo thalene proding ooancer n
& R wal ameoads €30 and data from R e have supeested o human
5 e g and skmoresponse 1o chliwoprene (5).
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Table 4. Confirmed and suspected occupation

CIEATe A

by target organ.

Rone

Bram

Gastroenterny
frowt

Hematoporetic
ll' LI
teukemu)

Kidney
Larvnx
Liver

Lung

Lamphatic
Lissue
Nasal Canaty

Pancreas
Plenral Cavily

Prostate

Scrotum

Skin
Urinars
Bladder

) cupation O Caromao

tentpnwd

v i Chlonide

Asbhestos

Renzene

Srarene Butadiene and ather

Rubber Manutacture
Substances

Coke Oven Fmissions

Ashestors, Chrommum

Vi Chlorde

.-y
Arseni
\\I“L Jdos

3is tchloromethal) ethet
Chlorometha ) methylether
Clhaomates

Coke Oven Foussions
NMustand Gas

Nicked

Soots anmd Fare

{ ramum

v Chlorde

¢ hromium, Fopropy] Ol
Nickel, Wood Dusts

,\\1\ WfOs

Sowols and | ars
Nrseni

Coke Oven Fmissions
Cutting Oils

Soots amb Lars

- Amnobiphenyd
Benziding

13- Naphthy e

CARCINDGENS an

al carcinogens

ci

Suspevted

Bers lhum

| L‘.l\|

Aldrin

Carthon Tetrachlonde
 hloroform

DD

Dickdnn
Heptachlor
PO
1richloroethylene
Bershium
Coadmmum
(hloroprene

1 L'.h|

Arsenic
Benzene

Benadine
POCRS
Cadmium

Chloroprene

Auraming
4 Nitrodiphensl
Napenta
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Table 5. Suspected carcinogens based upon structura) similaritp=-

Fpibromohydnn

Fpichforohydnn

Porbromocthylene

Porchloroethylene

I tihromocthylene

ich ”5\'\‘“\]‘\“‘

Stvrene (N v Benzene)

N Bromade

Ny bdene Bromimnde

Ny idene € hlornde

to vinyl chloride.

H < O
Cl

HO=CHCH B
HO=CHCH (]

HOC—~CH~=CH Br

(0

HC—=CH~—CHCl *
()

Br C=CRBr.
ClC=CCl

Br C=C1l
Br

C1C=CH
Cl
HC=CH
i
©
HC=CH
Br

HO=CBr
i
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IN VRO SCREENING TESTES
pmilarity i i fectne o higu have been doveloped whch
pronpse for adenttbvimy chienncals waith potential for canang cancer thi
| 1o hinyg e | Pupon o number of cmd opeoant e by s it
ek mlanbytieon ot YN repan mmwechanmism Such 1eats o lome o
Wil | fone- i e I cube id bocren
1" vty evnd o tesveals 1l nearly M percent of heneal
tabhihed 1 1" s by sl o human data give positive e
pestlts o ! U EITRTSTE] oAy st sastams T s not known
what proportion of chonncals selected oo randem without proor kness ledy
tothar ciremorense actioby will mive a0 positive vesult i these o
Sty " phane ths st poae do e mdbicate carcinoeeme e
Noeverthel they otfor comsaderable promise m o the rdentibication of thos
chemieal nts whnch  hoald be tested tor carcmoseniciny Ihus th

praciome phyvsacan needs o know about these test procedures and
results, because they may o important clues as 1o the evastence of
potentudy carcmogenie chemicals

INFORMATION SOURCES

Well awver on o chenmpeals have <hown at Teast onme persining
tost vesult For carcimoy 1 Ih hemieal tem Suspectod Cang
ens. A Subbile of the Tove Substances st (¢ 3 |l||1‘|1 hed i 1975 Iny
SNEOSHE andd sepsdaatedd pornsdh v Lhe Itermational Npeency on R ih
on o i ha lser puhhish Eoseres of ot ag his whoch review the
cacimesemicnty of a large number of chemicals (X0 The Naneno! Cancer
Institute ¢ NC )Y cartenmthy by proosmately 300 chenneals on long-terim
tost f LS TR TR ! muach pew tormation swall become aval
able « T ot veral
Roth STOSH and NCT neantam sustems which sssae bulletns piving
wmnL | S oty vn il CArC et ol hemneal
Cop of the ballctms many e obtomcd from these avenc I hev e
mtendod to moake pone pooyg e o nesw rescan o mtaormation on
chenncals and cancer socthot approprate medical and other precautions
md action can he taken oo menitor and prevent andoe expesiee Adidi
tonally sl bullenms sl kel foad 1o new research studios 1o ety
the evisten il gt ot stspected corcmogeme ks
Oyccupaniona | th st e awore of these ot conn
T he it (thesny ! i ‘ cancer sk may prosade the cies wineh
woulld te the recornthion of  corraboratne eviden
hased mothow oo climieal cvpsence Such evedence wonkd m turmn
help e o ! TRt ' P tov iz butire oo ugatenl ‘j
and Fid al osposane fo the e Chemeals |
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|
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