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I am Ed"1ard J. Baier, Deputy Director of NIOSH. Witn me today are: 

Ric.hard F. Boggs, Ph.D., Division of Criteria Documentation and Seandards 

Development; Davi~ B.. Groth, M.D. and Richard W. Niemeier, Ph.D., Division 

of Bi.c~dical and Beha.vioral Science; Robert a. Rill, Jr., Ph.D~ and 

Robert T. Hughes, Division of Physical Sciences and Engineering; Robert H. 

· Schutz, Te.sting and Certi.f :!.catioc. Branch, Division of Safety Research; 

Richard J, ~iler, Division of Surveill.a.nce, Hazard Evaluations, and 

Field Studies; and Bevard A. Walderma.ll, Office of General Co1.1n~ aF'.J. 

We wlcome the oppo-rtunity to appear today to discuss the Ne tice of . 
PToposed Rule.making by the Deparcnec.t of Laber, Occupational Safety and 

8ealch Administration, entitled: "Identif icat.iQn, Class if ica tiou and 

Regulation of Toxic Subsca.nc•s Posing a Potential Occupacioti..l Carcinogenic 

Risk." 

The OSRA propos.al co establish a generic regulaticin for control of 

occupational carcinogens is; to dace, one of :he ~ost co~plete compila~ions 

of major 9C1antific opin.10115, judici.al decisions, and Federal agenc7 ~ol~~Y 

stacementt concaraia.g accup&tiaaal carcincganesis. NIOSR sh&ras OSHA's 

conceni co develop Qew procedures for cbe regulation of occupacioual 

carcinogans. Our conceru starts with the face thac approxjmately 2,000 

substances have been identified by NIOSB as being "suspect carcino1ens." 

By defil:l.itioc., ch.is means Chae NIOSH has fouud some scienti.fic evidence, 

based 011 observations in human populations or on results from experi:e~cation 

""1.cn laboratory test animals. of varYina_a•~~••s of quality and quant~:y. 



identifying these substances as having po~eutial carcinogenic: activity. 

Our canca:u is b'eig.btened by t.lle fact that cha list is· Ul)ected to grow 
. 

larger as l) a.ev evidence is obtained 011 ui.scin1 chemicals, 2) publisb.ed 

data on unliatad chemicals are reviewed, or 3) uev chemicals are manufacture 

am teated. 

NIOS1l sup~arcs the overall concepts contained in the OSHA proposal. There 

a.re, oavever, several tec.llnical points, modifications and comments chat we 

Vi.sh to offer for consideration. T~e proposed standard has been reviewed 

by a mml:ler of NIOSB oc:c:upationa.l safety and .b.ealtn professionals. While 

it ia difficult to fo1:"lllUJ.ace a concenaua statlllllmlC ou such a broad issue 

u th• regulation of carcinoseu, ve have attempted to bring fo·rward the 

best thiAkinl of ou: staff 011 vt1&t w• consider co be tne critical issues 

oft.be proposal. The issues ve Wish co address concern: 

a) Tarm.:Laolo11 

b) Claasitication of Cbaai~.s 

c) Collection aDd !valuation of Dae.a. 

a) Tarminolon 

Thraugb.ouc cne proposal cha· cem "Toxic Subsc.ance" i.s equated W'ith 

carcinogen and cou.sisc~ of subsc.a.uces for which a report of carcinogeaici~ 
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is avai.lable. To u.sa the term "tox:!.c substance 11 in this m.a.nner is likely 

to le.ad to fucure confusion, since carcinogea.s constitute only a subset of 

toxic substances~ The Tozic Substac.ces Control Act (!SCA) considers toxic 

substances co include all aspects of ccxicity--aot only carcinogen.ic!ty. 

We recommend terminology consis-c.eut ~ch TSCA. In order to obrtate eb.is 

potential confusion, we racommacd that the term "toxic substa.uce" be 

de.latad from the ?roposed category ~om.enclature and propose che following 

terms: 

Ca.tagory I 

c.a.cegory II 

ea.caaory III 

- Probable (or Confirmed] Occupatioa..al Carci~ogea 

Su.spect Occupacioual C.arcinogen 

~cinogan.ic E~idence Inconclusive 

SQch a d .. criptiv• title syscam vould identify our p-resent umierstandiag of 

the s•riausness of the carcinogenic potential. We do aot te~end a 

Ca.tegory IV in ctus classification system since U.S. workers would aot nave 

th• pocenci&l. far exposure co chese agent.I and nac.ce they would fall oeyocc 

th• ragu.l&coi-y rupon.sibiliey of OSHA as wa wi.ciars~m.d. ir:. Should t.:1e.se 

subac&ncaa enter ch• ij.S. workplace, Chay would automatically became 

eligible far c~s~icaticc. inco C.tegcries I, II, or III. 

W'e ue iA general ap-aamant with the defi.Diciou of 1'Poce11cia.l Occupation.al 

Carcia.ogeu.s;" We also generally agree with the defillitioc. of short-r:erm 

tests aD:i cheir ~•• in the ittiti.a.l asse~sm.enc of carcinogenic potential. 

b) Cla.asificatiou of Cham.icals 

There ara a series of s:a91 by ~tu.ch chemicals are classified into r:he 



categories of carci.:lOgens. Initially chemicals are ide:c.tif ied as "'Po ten, 

Occupational Carcinogens" based upon some evidence for carcinogerdcity 

~/or mutagenicity. 

Our i:cnceru is with Part III. "Classification and Reg,.il..atiou: '!be 

P-rQ-POsal", subpart A.. "G4ulual", regarding OSRA' s apt:)roac:h for che orderly 

~andling of the large list of potential carcinogens, e.g., these already 

identified by N!OSH. One optioa proposed by OSRA. for acc:om.plisnic.g this is 

to astablisa a separate schedule of substances for b.andl.i:c.g on an 

alpb.ab•tj,cal baaia. ~e think a preferable alternative is to set priorities 

for evaluation of the substances based on an estimate of the degree of 

pocenci.al occupational hazard. This might be accomplished by cross 

refuesici:g eh.• NIOSR tuipect c:arc:inc,gett. subfile rlth <iata f'rC"m N!OSE' s 

Natioua.l Occupational Ba:ard S11rVey. !his method for ordarly b...an.dling of 

tha large number of pocent.ial carcinogen• could be do~e either prior to 

.-valuaciJ:1.i :he dat.1. and making category assignments or after ca.tegorizatioo 

but vrior co il:li.ti&tins &ny ru.lem.aking effcrc. 

Anotb.ar c011c:U11 u ctia adequacy and soundnes• of anima I and tlum.a.u data 

~cb. imicata Cha subseance may ba carc.inoge:2.ic. Aa classif icai:ion can be 

"011 tb.e bui• ct ·ocher 1ciazu:'i.fic:.. avidenca," d1a con.sideratic:n1 of the 

1ciancilic adequ.acy of teat results can be properly iacorporaced into the 

deci•icn-mak1ng process. I.f chemicals ara reviewed 011 a case-by-case 

bas1s, NIOSB is satisfied c.b.at the proceduras are sufficiently fle.~ible co 

provide due consideracion of i:~e adequacy of the daca. 
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.\nether concern in tbis section relates to issues of carcinogenic potency._ 

Wa coii.sidered tbis issue in addition to the i.m.port&nce of co-carcinogens 

a.ad promocers in the development af this testimony. B.cwever, as these are 

d~ficult issues co resolve, 110 conc.lusiocs nave yet been reached wnicb 

would.enable ua to make a-definitive recomm•ndation as to bow they should 

be dealt with ill OSHA's proposed. standard. We feel that c..b.ese are 

important issues and warrant further evaluation in subsequent refinements 

of cbe generic st&Adard and policy statement.· Perhaps tbis is an area 

where we m.11nt di.sc:usa in some depth the issua and attcmpc to identify 

p-rudenc actious 1D the absence of clearcut recommendations. 

A criterion. far "Pacmt1al Occupaciac.al Carcinogen" is a "statistically 

sisn:Lficant decraue ill latency pe:riad becw.ec. exposure and ouset of 

neoplaszu." We recommend. we the tem "staciscically significant" be 
• 

defined u "a.t tba 95% confid.imc• leve.J.." Fur1:her, because many exposures 

may be c:cucinuoua, we racoma:ad tha.t tba words 11ausec of'' prac:ade the we-rd 

"~osure" in t!:l.e criterion tuc. 

A c:ritarioa for aaai1111D1 chmlicals ca an OSHA Cacego:ry I Toxic: Substance 

is ttae nacess1cy tor :aplicatad : .. ults. Raplicaciou·may be achieved by 

obcainiD1 a similar sisnificant 1.ncr·ea.se in tumor incidence in the sam.e 

species wbere Cb.e ezper1.menc• wera pe:rfo:mad. Wien ac lease an i~dapendent 

:1ec of c:ciu::rc,l an1mals. Althou1ta we agree with ttle need for "~eplic:a..ting" · 

animal ezoperim.eucs 1n order to incl~d• the substance in Category I (an 

exception mighc be made when highly significant results are obcai~ad io ac 

adequately c:and.uc:ted and. biologically-appropriate test),~• believe ~~at 
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siJl.pla replicaciou using the exact study desian may not be particularly 

dafini.tiva. We would hope thae where researcher1 nave the option, sueb 

co11f.irmi=a C'Per:llllants. would be perf armed 1n a .different laboratory, 

puba11s us1q a diffe~ent scs o-r strain of test. animal, additiaual dose 

level•, o-r a cU.ffcm:u: route of edz,1n1•erat1on so u to p-rovid.e foT a mo?'e 

ccapl'abeD.aiva aDd ac.curace a.saessment of t.b.e substance. • 

.. -..... 

Th• c·oucepts aprused in .the prapoaal (l990.lU) au the rebuttal of a 

category t clasaificatiau are well-founded but sufficiently general as to 

provide wide latitude far d,~•a~eammc. A ravi~~ meeh~.sm as sus~es~ed io. . 
,. 

tAe fallcnriAI section ou Coll•ctiaa. and !valuation of Data, w~ich includes 

aputs frO'II varioua a1enciu-1hould l) minimize couflicting traacmec.t of 

substance by vario~ wo~c:aaacu: agen.c:iu-; 2) usist in th• convergence of 

t.b.a ev&l.,;acioti p-ro.c .. a; am 3) 11:.1n1m:f.za c:outtaversy during regular:oey 

c) Collactiou aJUl !valuat1ou of Data 

Wa beliCYe chac the deca'rSi.aaciou of C&Z"cincgecic h&za~d and the 

approp~i&ca cont:ol reccnamend.acio1111 saauld be &r:-ived ac by a cnorougn. 

analysis of all av&ilaol• daca, pl~ a raviev by 1cia:tist:s il:iclud.ing 

oci:upacioual b•alth axpert:s, and wtch the conclusions <iocumea.ced. Only by 

such an 1.n-depcb evalu.acioD can 1ciea.cilica.lly sound judgments be made as 

to tb• poceucia.l tiaza:rds a:u:i the coucro1 uacas•ary to p~otect U.S. ~arkers 
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Section 1990,lO~ provides for the review of data submitted to OSRA from 

"interested persons" or obtained by OSHA' s own "cognizance. 11 

We believe that there should be a systematic ~ethod to obtain and evaluate 

data in order to assure that appropriate data are secured and that all 

occ:u~atiotl4.lly significant potential carcinogens are identified. Such a 

system. could include the assembly and review of all relevant humac and 

anim&l data bearing on the potential for carcinogenici=Y, including :ha~ 

cont&.i:ed in the NIOSH Resistry of Toxic Effects of Chemical Subs:a~ces, 

and th• analysis of data based on com~ariso1"1 of pharmacokinetics, 

mecaboliSDL, acd other factors such a.a dose levels, route of administration, 

la•1ou.t ~uced., al3d statistical coc.sideration.s. Oc.e ~ay to evaluate these 

daca i• fo~ OSRA to i:c.stituce a procedure which would utilize the expertise 

availabl• within oeher Federal ageucies. N"IOSB could take the lead in 

respousibili~ for this evaluation including dra'W'icg upon 

the scianti.fic expertise of other agencies such as NCI, FDA, EPA, C?SC, and 

N1!RS. 

d) Decerminaciou of Exposure Limits 

Ii:. is iml)CITt.anc ell.at the "lowest feasible level" be detenu..z::i.ed by 

inco:poracing a sufficient concern for he.a.1th effects. The proposal does 

aac. imU.c.ace !low and the cr1car1a by which "feasibility" will be 

determined. The lovesc feasible limic is likely co be a func:ion of 

enaineerina concrols, and/or monitoring and analytical methodology, and/or 
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economic factors. We believe that good public hea.lcb policy dictates tha~ 

th• bealtn risk be t.b.e prim.a.ry consideration in this process. 

Ic llas r;o be recognized that if the lowest feasible level cannot be set so 

that it is lower chan chat conceutratiou whicn h.aa been found to cause 

cancer ill bumans al2d/or animals, then exposure in the workplace. should no: 

be permitted. 

An example of a re&l situation to illustrate these points is the experience 

cf :indu.st·ry to comply wit;h proposed euviroamencal lim:Lc.s for vinyl 

c:hloride. Iuici&lly the producers of vinyl chloride claimed th.at it would 

be i:po1aible to com;,ly and tilac the iaduacry would be virtually destroye· 

if the sta=dard were ell.forced. Serio~ aegotiatiou and a positive stance 

by OSHA., baaed on bealth affects data, encourag-.d. reevaluation of ~he 

feaaibilicy of reduc.in, Cb• perm.15sibl• exposure limit of vinyl'c.hlcride co 

belaw SO p131 and compli.anc• at a much lower level was achieved. iJe·believe 

c.b.a: demonstrated he&ltQ effaces and safaey factors should hav• a 

"tac.tmolagy forcing" elf ace 1.a cb.a direction of reduciag risk. and 

incr .... i~ PTOt•ct1ou of worker health. IA c~ regard, we feel tha~ new 

sourca perfona&llee ac&:Ddard• ahauJ.d b• CQU.Sid.ar1d il:l tha OSHA med.el 

regui.cio'QII so Chat mew facilitia• would &~t=matically incorporate the best 

availabla concrol teclulalolY. 

e) Medel Standaras 

Ia our opii:uou, cartain raquiremeucs of cne Model Scandards are a.oc 
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sufficiently flezible co account for differences in properties of tbe 

variou.a substances to which Chey will be applied. Specifically, 

requirements for (l) prevention of dermal and eye exposures; (2) protective 

~ochiD& a:ad equipment; (3) hygiene facil1tie.s and. prac,ices; and (4) 

lunchroom facilitiu , should. be t.ailorad to ehe chemic.al ant pb.ysical 

properti .. af cha subsc.ance rather than standardized for all substances. 

tnscead of developi111 different requirements for every substance considered, 

we 'believe tnac basic requirements for large groups of substances, a.g., 

gases, vapors, duats, etc., can be developed and applied as appropriate. A 

similar ap~roacb was used in the NIOSB/OSBA Standards Completion Program. 

&!Id could have application in this standard. 

th• reporting :equirmencs under '"!otification of TJ'se and Emergencies" may 

pr .. enc azi ezcesaive burden on boch cmploye~s and. OSHA compared to the 

beef its to 'be ciar~ved. We believe OSHA 1bould carefully eousider vbet~er, 

1D ordar to &d.equacely develop an effective eompli.nce program, such 

ezcenaive report1:a is required. Pernaps as a min1nnm ic migh't ouly be 

uecesa.a:y to re-port the carcinogens being used in the work~lace and che 

approz1mate mzmo•r of wcrkers employed 1:1 cbe araa; appropriate use racc~ds 

could chen be maintained only ac eaeb llml)loyer's worksice or ot~er 

recordkaapin1 location. They could be subciccad. co OSHA area Offices only 

in "merganc:y sicuation.s." N!OS1l believes chis should siguifieancly raduce 

reporting requ:ir1111.enc.s and still provide adequate in.format1ou to enable 

protection of wcrkar1. 
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O'a.d.er tbe "methods of compliance" requirements, the proposal does oct 

requir& wa.ruil:il sigi11,ls wtien process cOlltrol failure• occur nor periodic 

measurements that demouatrate the ccntiAued effectiveness of ventilac1on 

systam.s or ocher control tac.tmaloaies wbere they are used. NIOSB: 

racoaaenda . that th• standard. include both requj.rements. 

If conc:o ls are. "f eas ib le" &nd. u tilizecl , tb.ey mus c be evalua tad if there is 

·. '· a process c:han1•• In addition~ a maintananc:e program for the c:oucrol 

systam.s is essential. The OS11A. proposal do•• not address such 

requ.ir-.ata. Wor_~- p1:acc1cu prna:u:1.Da aposu.re of maiAtaunca persomi.el 

· du.riq tll&iDtez:wic• procedur•• or aysta repair should also be required. 

The propde&l also requires that c.a~ 1111Ployer inat1tute a respiratory 

protection prosra iA accordanc:a W1t.a 29 en. L910.l34(e). aowaveri. 29 en 

l910.134(a) (5) allcva Cha~• of qualitative fit casts co meet the 

requir•anr:s for h&viq t.be rupirator "f:1-ccad properly. 11 We recommend the 

especially those uaed for pracection against pot111c1al accupac1onal 

i:arcinogm:u1. Tut equipment for c.au cyp• af qwmc.1tac1ve testing is 

ccmmer~ially available, and NICO will work Wicb OS'!A ea develop uni.farm 

pidalin•• tor cbi.l cype Qf testina. 

We raccmaumd chat Table l of eacn scacd.ard th.it coucain., a liatia1 of the 

appropriate type at r .. ~irator for ~ariaus conditions of usa be generated 

With a st~cdardized. matbcd for determ.:S.natic~, such .a.ache Joint NIOSH/OS'E.A 
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We also reccmme.nd chat where any potential occupational carcinogen. c..a.y ~e 

released into the workplace air, smoking by employees be prohibited. 

We agree that a work history, medical history, and pbysical e.xaminat!on are 

es•antia.l to maintain eff~ctive medic:.a.l surveillance. For the sa~e of 

clarity, however, we think the proposal sbould be so stated as co specify 

the entire urilla.ry crac: and not just the renal system. ~e also feel 

stron.g.ly tllat Medical ex.ams must assess toxicity for all target organs an.d 

not ju.st those showo co be positive for cancer in anim.al and/or 

epidemiologic studies. A chemical sh.ovd. to ca1.1se cancer itt anf~als at one 

site may c.ws• cancer ill b.uma.ns at another site. Furthermore, ca:rci:iogens 

may also produce tozic effects ocher than cane.er. Tbe physician providicg 

~edical examio..a.tioci.s should be urged to coa.sider·a.ll toxic effects. 

trader the recordkeepi:c.a availa.bilicy requiremec.c, the proposed Yording "!he 

employer shall assure th.at Clll)layee medical recard..s req~ired co be 

m.a.i:c.t&ined by this secc1oa, be m.ad.e available, upott request, for 

examination and. copying, to the affected employee or former employee, or t~ 

a physici.an designated by cha affeceed·aiployee, form.er employee, or 

de.sip.aced rapTueii.t&tive11 should be c:.tianaed to conform with the recenr: 

woi:,r.U.ng p1'opoaed by OSllA (42 FR SS62J) i.ind.er ''Acc:ass co the Log of 

Occ~pacional Injuries and tll:c.esses co Employees al1d c:heir 

Rap't'eaencacivas." That wrding as proposed 1:c. cha Federal Ragistar on 

Oct~ber LS, L 977, allaws record acc:essibilicy cc "the employee, for.ner 

amployea, and their represenc:.ative." 
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In conclusion, we reaifirm the commicm.eut of NIOSR to continue working 

closaly with OSHA. in furciler identifyiug and ccucTolling oc=upational 

b.azards, including earci::cogens. We look forward to cooperating W"ith OSHA 

in developing a.c.d. applying etus generic standard for potential ·occupational 

car~incgan.s in order to arrive at regulations which p~ovide tne best 

att~i.a.able protection of wcrkars. 

That concludes our form.al statement. Hcwever, after submission of tnis 

statem.ant, fo~ the racord, we received a series of questions from OSE.A. 

We h.&Ve attempted to answer these que..stiou.s to the best of o~r ability 

in the .a.l.lowacle time-frame. The questi01UI from OSBA are attached as 

APPENDIX A· Our respo11Ses co these qua.scions a.re attached as ·APP!NDL~ D. 



APPENDIX :\ 

t. · Support the definition ot·\a carcinogen as defined as a potentia~ 

occupational carcinogen in the proposed 1990.102. Th;s must include 

a full scientific discussiun of ea·ch of the following ,1ords: 

(a) "causes• 

Cb) "at any leve1 of exposure or dose• 

Cc) as the result of any oral, respiratory or dennal exposure, or 

any other exposure which results fn the systemic distribution of 

· the substance under considerat1on 1n the organism tested 

(d) 11and increased incidence" 

(e) •of benign or malignant neoplasms or a co~bfnatton thereof" 

(f) •;n humans or i~ one or more experimental mamli1a.1ian speciesM 

. (g) "or in a statistically significant manner decreases the latency be-

tween exposure and onset of neoplas~a 

2. Support the criteria for a Category I class;fication or discuss why 

_they did not go far enough. This w;11 include a full scientiffc discuss­

ion of each of the fallowing words:· 

(a) A 11 presumption 11 exists that 

(b) •the toxic substance meets the definition. of' potential occupational 

carcinogen' in humans• 

(c) • ••• or two mamalian test species• 

(d) • ••• or a single·mar.r.Jalian test species if those results have been 
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replicated in the same species in another experiment 

(el or a single mammalian test species if those results are supported 

by short tenn tests or if 

(f) The Secretary finds any other evidence 1s·sufficient to convince 

·him that the toxic substance should be classified as a Category I 

toxic substance. 

3. Defind the 5 criteria for a rebuttal of a Category I classffication 

or discuss why they go too far. This wi11 include a full scientific dis­

cussion of each criteria. . 

4. Occunational cancer as part of the overall cancer- rroblem 

Some authorities· estimate occupational canc~r as "only" l-5t of total 
I 
\ 

(al Is thfs a correct est'imate or only a minimum based on the few 

good indicies done to date? .. 
(b) Is thi·s a meaningful question an}'\-1ay? Or are all cancers multi­

causal with occupationa1 exposure just one of mart'J contributing 

. factors? 

(cl How many industries have been meaningful surveyed epidemio1ogica11y? 

S. Role of human epidemiology in identifying carcinogens 

(al How many carcinogens have been identified by occupational epidemiology? 

For how many of these do we have good quantitative dose-response data? 
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How many studies of occupationally exposed females? 

How many studies identify only types of occupation and not 

spec:ffic agents? 

. (b) What are limitations of oc:cupatianal studies? What is. lower 

limit of relative risk that can be identified? 

(c) How much weight .(if any) can be placed on negative epiderniological 

studies? Are there any chemicals conclusively identified as non­

carcinogens by human studies? In what circumstances would regular 

human studies out weigh animal postives? (if any). Are •negative~ 

h,uman studies useful fn specifying upper limits or risk? 
I 

{d) If we place low weight on negative human studies. how can·we avoid 

discouraging epidemiological studies to the point where no one does 

thent? 

6. Reliance on animal studies in absence of strongly.countervailing 

human evidence. 

(al Is the general principle of extrapolation from carcinogenicity in 

animals to predfct potential human risk valid? Is the correlation 

between species sufficiently good? 

(b) Rates of exposure. Occupational exposure is mostly dermal and 

respiratory? Jn the absence of good studies in animals by dennal 

and respiratory routes (as is usually the case) what should we do? 
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In what circumstances is it valid to use oral or s.c. routes to 

identify carcinogens? OSHA proposes to consider any route of 

exposure as valid except where tumors appear only at the site of 

exposure (e.g. injection site sarcomas). Is this valid? Should 
. 

indication of injection site sarcomas be discarded in this way? 

(c) Is it va1id to use maximum to1erated doses in rodent bioassays? 

Do positive results at high doses indicate a risk at 1an doses? 

If not. what are the specific limitations and haw are exceptions 

to be identified? If a threshold is hypothesized, how do we 

identify what it is? 

7. In what circumstances should quantitative estimate· of risk be made? 

(a) Given that occupational exposure is usually fairly~ intense. is it 

.!!!! possible to say that a carcinogen is so wea!c that it poses 

a neg1ib1e hazard? 

(b) In defining the \'40rd ufeas'fble 11 for the 11 maximu:2 feasib1e" leve1 

of control, should economic casts of control be balanced fonna11y 

against quantitative estimates of risk? 

(cl If so, how? What mode1s should be used for low dose risk extrapola­

tion? What are their justification and limitations? 



Laboratories 

What standards are reasonable to set for research 1 aborator-i es without 

bringing cancer research to a halt? 

10. Additive and synegistic effects 

How do we deal with these in making decisions about levels of risk? 

11. Consequences of classification 

Are the proposed engineering standards reasonable? Will they be effec­

tive? What is the trade-off between engineering controls and personal 

protective devices? 

Does medical monitoring achieve anything for carcinogens? 

.Should standards be se.t separately for liquids, solids, and gases? 

12. Policy issues .. 
\ilhat does HIOSH do in the following areas? How does it consider these 

factors in establishing criteria? 

(a) •Negative" epidemiological studies 

(b) Positive anfmal studies. One species? Mouse? Mouse-liver'? 

( c:) Hf gh dose levels · 

(d) Routes of exposure 

(e) Quantitative estimates of risk 

(fl Single animai studies 
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13. Full scientific discussion of cancer rates 

14. A full scientific discuss ion of nature of the disease 

15. A full scientific discussion of possible additive affects in man 

and why these affects make irrelevant dose response data in test 

animals 

16. A full scientific discussion of synergistic effects in man and why 

these effects make irrelevant dose-reponse data in test animals 

17. A full scientific discussion of social and economic impacts 

18. Why most toxic chemicals are not carcinoge~s e~en at high doses 

19. A full scientific discussion of latency. 

20. A full scientific discussion of irreversibili~J of effect 

21. A full scientific discussion of the fact that all known human 
'" carcinog_ens are al so carcinogens in animals ( except arsenic 

and perhaps benzene). 

22. A full scientific discussion of human epidemiology and its dra''°' 

backs and its good points 
y . 

23: A fu11 scientific discussion of quanitative extrapolation and 

mechanisms from animals to men 



29. A full scientific discussion of quanitative extrapolation and 

mechanisms from animals to men 

24. A full scfentific discussion of why positive results in animals 

should receive negative results in animals or in men 

25. A full scientific discussion of. the lack af species or-organs 

speciffcidy as to any given carcinogen 

26. A full scientific discussion of •safe• or "no-effect" levels 

27. A full scientific of discussion of quantitiative extrapolation 

and its inadeqacies 

28. A full scientific discussion ~f ~hort-term or in vitro tests 
-

29. A full-scientific discussion of molecular structure or similarity 

as to regulation of carcinogens 

30. · Importance of some type of policy 

31. A full scientific d_iscussion of the .adequacy of the mouse as 

a test model. Critize the autler-flewberne book •r.1ovse Hepatic 

neoplasia.• 

3Z. A full scientific discussion and justification of each and every 

requirement in the model standards including: 

a. Penni ssfbl e exposure l imi·ts. 

-7-



b. Dermal and eye Exposure. 

· c. Notification of Use. 

d. Accuracy of measurement. 

e. Written Pl ans. 

f. Cleaning of protective clothing and equipment. 

g. Showers and Washing. 

h. Med;cal Surveillance. 

i. Education.and Training. 

J. Signs. 

k. Appendices. 

1. Monitoring. 

m. Disposal. 

n. Require a health specialist in every workplace. 

o. Employee notification. 

p. Signs 

q. Lunchrooms. 

-8-



APPENDIX B 

The follawing a.re responses co some of those questions raceived 

fTom OSHA. Response~ co some questions have not been furnished in this 
i 

appendix eich.iir because they have been discussed in the prepared statement 
I 

/ . : 

or because af the ccmplezity of the issuas and the. short amount of time 
I 

available ca ~;ue.r and evaluate the data, prepal:'e an app-ro-priate r~sponse 

a=i meat the ~ril 4~ l978 due date for submissions co the osBA·Docket 

Offica. 



Quescious 18 Z & 21 

The proposal recommends that an1maJ studies be used co identi.fy potea:ial 

bum.an carcil:logana. Tb..ia 1• quit• appropriate. In tact, tne pu~oae of 

C!:te P:oposal iJI to decrease b'l:l:IL&Zl a::q,erilllentatiou, i.e., decrease 

ac:cupatio'G&l exposures to cucinogea.s. Althougb. chere might 1:1ot be 

100% conelatiou between. the effects of cbm:Lcala ou animals and humans, 

chat is not surprising tier should it. discourage us fram pursuing our goal. 

It aboulc:l be noted thac of the cbemicals *'~ classes of chemicals chat 

h&ve been fouJ:ld to cause cancer ia._b.1Dl&J18, including: ben::1dil1e; 2-

a.apb.thylamine; biscbloromethylether; chloromethyl methyl ether; 4-

a:minodiphea.yl; N,N-bis(2-chloroechyl)2-na~hthyla:mtoe; chrysotile; 

crocidolita; am.oaita; cadm1wa cospouiwis; chromium compounds; t:iickel 
. 

compounda; araauc compounds; beryllium compou.ads; benzene; aurami%1e; 

diathyl.ttilboescrol; and villyl chloride, all except possibly.benzene 

nave been fou=d to cause cum.o~s in animals (Tamatis, l976i Nevberue, 1975; 
. 

Bay.Lisa aml Wa1aner, 1977; Infante, et al., l977; Oswald and Goerttler, 

1971). Thou.amid• of workers ilava d•••loped cancer a.a a result of 

ezpoaur .. ~a th••• a1encs. They have unw1c:i.cigly pravided scientists 

w1th the i:afo~tioa. needed to make the can-elation between animaJ and 

~uman. respona•• co ca:cinogea.s. 

Auother Ull)orcanc_ co-a.aideratiou is th• an1mat species and strain that 

should be uaed in. :he test sy1cem.s. Th• dear•• of con-elation becveen each 

speciaa and h'Ull&Da a. well as ~h• relative cost in perfol'mia.g cha scudies mus: 

be coa.sidered before racomme=dacioa.s can be made. Obviously, those species 

wb.ic:h oave beeu cousiacantly posic1ve when casted "'1th known hum.an 



eareinoge~ are acceptable. Of tha bum.an carcinogens mentioned above, 

almost all have been shown to be positive in rats and several of :hem are 

positive in mice. For~ately, these are the mammalian species which are 

lease costly to process, and, tnerefore, their use can be recommended with 

very few or no qualifications. 

Some scientists believe, however, that the mouse is too sensitive to 

carcinogens, and, therefore, the rat is a better ~odel. Implied in this 

opinion is that m.iee vill respond to lower doses of carcinogens than •.rill 

hum.all3, Since quantitative data on carcinogen e%i)Osures to humans is 

almost non-existent, that comparison is impossible to make. The fact cha~ 

the mcus• is slightly mere sansitive to carcinogens than t~e rat is well-kuo.-n. 
. 

(Toma.tis, 1973), hovev•r, c.b.e mcd•l should be designed to protect humans, 

aot rats. Anclther. argument that has been frequently used co exclude mice 

is that they nave a high frequency of spontaneous cum.ors wtu.eh mig~t be 

induced by l:101:"mCnaa aud/or viru.ses, and that tumor promotion, but not 

illduc:tiou, is measured. vne11 c.h.at med.el 1.s 1.u1ed. W'bat the proponents of 

that argument fail co recol%1ize is chat whatever variables are presect ia 

mice aught also be present in b.u:aans. Ruman tumors m.iiht a.l.so be induced 

by yet I.UU'ecoguized Viruse,, and hormones certainly play a role in hum.an 

carc:.nogeue.sis (Furui, 1975). It is aoc unreasouable co e.:rpect that the 

mac.hanisma of carcincg•uasis aperacive in mice might~· idaat1cal co those 

in llumasia, for u:ampla, bum&DS bave uo zymbal gland. It is certaic..ly 

possible chat many c:arcinogeu., i.e. b.umans a.re in face co-carcicogens. There 

is ao machod co determine this vi.th any degree of cercaincy ill hum.ans. 



Question 4 

It has been estimated that occupatio:aal cancer represeucs about one co 

fiva percenc of the c:ance~ case.a reported ai:m.ually in the Ul:litad. States. 

we don't kDov b.ow ?a.lid. the estimates. are of the t.ocal incidence of 

occupatiou.al cancer. We 1a1ow that there are a sianificant number of 

occu:patioual c:a:car caau e.g., from 2-aa:phthylamia.e, asbestos, 

u-1enic, TiDyl c.b.loride and this alone jua'Cifies vigorous preventive 

acc1au. 

·,· .... 

Since mmuous studies {vinyl chloride - B(a)P, Malcom. and Lefem.ine, 1975; 

Binshaa and Palk, 1969) etc., have proven that a doae-respouse relationship 

u ffidcc 1A ch• area o~ ~arcincil_~••is ju~.c &:4.: 1D. other ar.eaa .. of 
!; :- L,. :: 

coz1colo17, it 1a readily apparent ·that positive results obtained at high 

daau indic:aca chat lower risks are ca be a:pectad at lower doses. Tb.e 

specific lim1tatia1:111D estimating the lower risk factors &l:'e inherent ill 

th• apecific limit&Cioa.s of the data 1acheria,a syscam. Such factors as 

an1mel maaber1, numoe~ of do•• levels, caufidence limits and ocher faccors 

muse be couiderad 1D properly evaluatiq t.na dose-responae relaciousbip. 

In addition co a soci&lly ac:ceptabla v&lua of risk, the ascablishment of an 

ab1oluca valua of riak, rather en.an a ralative value of risk (S~bcommictee 

on !aviraD111aD.'Cal :.ZC&lezL .. i•• 1977) 11 mand.atad by the 0Sl!Acc in regard co 

occupacioaal. cu-cinogt1Ae11s. 



Question 5 

a. The first direct comiection bef:";leen an occupatioc.a.i exposure 

and. ris~ of a specific cancer was that of chimney sweeping and 

c.anc::er of cha scrotum pointed out by Poet in l77S. Be recognized 

chis association because he saw several affected chimney sweeps 

but little or none of the disease ic. person.s .Witb ocher occupations. 

Tb• disease vas exceedingly rare in the genera.J. population, and che 

risk ratio for chimney sweeps ~a.s quite high. 

About lS80 lirting am Elesse showed. that "mountain disease" was a 

luua.neoplasm. this cocditio: was recoguize~ a.s an encicy ill the 

Middle Ages because of ita frequent oecu~ec.ca among young miners despi:e 

Che rarity in the general population. In lS9S the Germ.an surgeon, 
. 

laJm., published oc. the bazard of bladder cancer among dye workers . . 
Ra.bn's aasoei&tioc. was ba.sed aot on an exceedingly high risk ratio 

but rather on the absolute bigtt frequa:cy of the diseas·e amou1 

cqaosed. persons. 

Dlll'inl Che paac several decades in.stances of occupacional c:arcinoga!lS 

tiave cou:il:med co be recognized been on tbe basis of an extremely 

b.iih risk :acia acd a hi&b incidence rate amcng .aposed persoc.s. 

The following cables shov variQU.S agen~s vhich nave been identified as 

occupational carc1:aogens ~ the basis of epidemiologic scud.ies and 

confirmed and suspected carcinogens by cargec organ. 



*TA.Bl! r 
OaUlc:aUon oC OcC1.1pation.al Cardaopm 

A. o,,wc: :~n.ts 

l. ~omatlc hyd,oc:ubom 

Aa,c:ncs 
0,~l Sac,l 
Coal tar 
Olher products of 

,oaJ combusdon 

Pecndcum 
Peuolieum '°ke 
Wu 
C:eosote 
Anlhrac:ene 
Pa~aCfia 
Shale 
t.line,al oils 

Bcuea. 

lncub~ticm 
Afi'cacd orpn(s) period (yemj 

Lams. Ja,ynx, skln, 9.23 
crouam, urina:y bJadct.r 

Nasal cavity, larynx. 12-30 
hma. dc:in, sc:01wn 

Iona marrow Ocukemia) 6-14 

* Philip Cole and Marlene Gcldman, C\apter 8-0 

R.Jsk ratio 

2-4 

Occupiuicn 

Gashouse workcn. slClkcrs, 
Uld producers; Hphalt. 1 
co:al car, and pitch workers· 
coke-0111n wo,lcers: miner,; 
still cJnners; ch.imn1y 
swaps 

Conta~t wilh lubric.tinS, 
cooling, paraffin or w1x 
(wil oils. or cab; rubber 
fUJen; re conmen; textile 
weawrs; dlese1 je1 testers 

!:qilosivcs, bennne, 
or rubber cement 
warlcen; distmers; dye 
U1tn.,a;nll11; .1hoomaun 

"Pe1"sons at High Risk of Canc:er'', edited by J. Fraunenic, Naticnal Cancel" 
Institute 



A. Or\:;mil: :i~nlS (c:ontlnu.:d) 

I. Arom:11i, hyJruc:ubuns (cunL!nuod) 

lncub:aion 

A~nts Atrc1:1ccJ ur;.au(s) p,:riuu ()'c:ars) 

Auc:1mi111: tJrin:uy bl;ddcr 13-30 
Dcn,.iJinc 
er. n:it'h I lay I ;1111i11c 

~:phth:yl:uninc: 
1-bg.:nt:i 
4-aminodiphenyl 
4-nitrodiphenyl 

2. AlJcylating agents 

Mustard ;as u,yn.x, lun1 
tn.cha. bronc.bi 10-2' 

3. Odien 

lsoprapyl oil Nasal c:avicy lo+ 

V'uiyl chloride Uvet (angiawcoma), lO-lO 
lmiD 

A. Otptic a,:ncs (continued) 

3. Olhc:rs (canl1nucd) 
Incubation 

Apn1s 

Bls(c:hlorometh:,I) 
ether 

Olloromethyt 
methyl elher 

Affected ora~(s) period {Y.can) 

Lwia (oac c:111 wdnoma) S+ 

B. lnorpnic apnu 

1. Mctala 

Ancnk 

Ouomium 

Slun. lung, liver 

Nasal c:viry &nd sinuses, 
lun '!. IJ.rvnx 

lo+ 

IS•l.S 

Rlsk r=Uu 

2-90 

" 

2-36 

21 

200 (liver) 
4 (brain) 

Rlalc ratio 

7-4$ 

3.-40 

04."C\&(1:II le Kl 

Dyestaf'rs n1:1n11 (:u:turcrs 
and mcrs; rubber workers 
(pcam,cn. micnni:n, 
Jabolcn); textile: dyers; 
paint mmufact1.u1ri 

Mmwdps 
WOik.en 

Producers 

P1asuc: workers 

Occupation 

Chemical worlclrs 

Miners: smelters; 
insecticide makers as:id 
spr.aycn; tanners: chemic2.I 
workers; oil refiners: 
Yintncrs 

Froaunrs. practsson, and 
users; acetylene 2nd iniline 
worken~ blcachus; ;J.s.s, 
pouc:ry and linoicwn 
worll:ers: t)a11~ry makers 



a. lnorpnii: :ipnts (i:oncinued) 

I. Meuls (conUn11ed) 

Incubation 
Agents Afi'ectal orpn(s) period (yean) Risk ratio O«upation 

Jron o&ide Lune, I:uynx - • 2-S Ina ore (hematite) . 
millers~ metal grinders and 
polishers: silvff r111ishen: 
n11 round:y workers 

NJd,;el Nasal sinuses. lwia 3-30 S-10 Oung) Nickel smelters. mixers. 
Joo+ (nasal and rcuten~ electrolyw 

uusa) WQdurs 

2. Fiben 

Asbestos Luna. pleural and 4-SO l.S-12 Mmers; miUen: te:ii:tile. 
peri&annl maochelloma imabtion. and shipyard 

. worlcas · 
J. DUl&a 

Wood 'Nasal ca\lity and sinuses 30,.,40 - Woodwotlctrs 

Ln1her Na.al cmty and muses, .co-so SO(nml LA'lhlr and moe workers 
1llillUY blad4er limasa) 

2.$ {bladder} 

C. Physical agencs 

J. Noaioaizi.Da radiada 

lncubadoll 
Ac;eftU AfflCted QIIID(I) periad ()'ean) R1sJc ratio O=ap1tioa 

Ullll'riol1t rays Sida mfawitb - Fannen. sailors 
skin pip1enc 
IIMI texture 

2. Icmimc radia&ian 

X-rays Skin. bont marrow 10-15 lbdloloej$U; rnedic:a.l . 
0,ukamia) penc,nAII 

Uranium Skin. luns. bone. 10-15 3-10 ~iolo1ilts: miners; 

lbdon bone marrow Oeulclmia) • mdium dial painms; ridium 

Radium cbenusts 

Mesolhariwn 

3. 01.hcr 

~ypcwa lam - - Ceimm workers 



Table. 2 Confitmed and suspected occupational carcino~ns* 
by tarret organ. 

Boae 
Brain 
~roenteric 

Tr.lCt 
Heniatopoietic 

Tissue 
Oe1Jkemi:1) 

Kidney 
Larynx 
Uvcr 

umc 

Lymphatic 
T'assue 

Nasal ~vity 

Pucreu 

Pleural Cavity 
Prosu.te 
Scrotum 
Slw:a 

Urinary 
Bladder 

Conflrmcd S~ed 

Vinyl O,,loride 

Albcstos 
Benzene 
Styre:nc Buudiene and olher 
R1Jbbcr Manu(ac:ture 

Substances 
Coke Oven Emissions 
Asbdtos, Chromjum 
V"uiyl Chloride 

Anenic 
Asbestos 
Bis (chloromethyl) ether 
Oi1oromelhyl methyl ether 
Chromatcs 
Coke Oven Emissions 
Mustard Oas 
Nickel 
Soou and Tars 
Ura.mum 
Vacyt Ch lo ride: 

Chrcmium. Isopropyl Oil, 
N"ackcl, Wocd 0\JUS 

Asbestos 

Soocs ~d Tus 
Arsenic 
Coke O ,·en 'Emissions 
Ciauing Oils 
SoctS and Tars 
4-A.ininobiphcnyl 
BcnzicJinc: 
B~Naphthyl~mine 

Beryllium 

Aldrin 
Carbocr. Tetrachloride: 
Otlcroform 
·ooT 
DfcJdrirt 
Hepta.c:hlor 
PCB"s 
Tric:hloroethylene 
Beryllium 
Cadmium 
Chlorcprcne · 
L.=ad 

Arsenic 
Bcmcne 

Benzidinc 
PCB's 

Cadmium 

Cdotoprc:nc 

Auramine 
4-Nitrcx:Jiphenyl 
Ma,cnta 

*Occupationnl Diseases - A Guide to their r.ecognition - U.S. Department of 
'1-Mo~,.,.'h l=ti11t"::iti.nr, !!ll'lt1. Welfare • NIOSH 



Tibia 3 su~11ected carcinoeens based upon stru~tural similarity 
ta v.inyl chloride. 

-
l3romcprene 

Ep'bromohydri11 

Epichlorohydria 

Perbrocnoechy[eae 

Scyrme (Vinyl Bcmezie} 

Vmyl Bromide 

Vinylidcnc Bromide 

· Vlnylldcnt Ch!oride 

• 
H,C•CH 

0 

H,C •CHCH.,Br 

H1C-CH-CH.Br 
'/ 0. 

H,C-CH-CHsC 
'o/ 
Br.C•CBr, 

H.C•CC 
a 



I 

b. No one study approach can provide all or even most of the needed 

~ealch information. While epidemiologic studies in the occupational 

setting llave Che potential ta determine effects of long term low level 

exposures, the difficulty in making quantitative estimates ~f present 
' 

exposures and the eveu greater problem in detarm1:ing past exposures 
I 

makes it bard co. obtain accurate dose res~onse data. OU the/other t:iand, 
J 

: j 

wilil• mare accurate dos• respouae data ca.n be derived from toxicological 

studies using experimental animals, one is alvays faced w1.th the diifi­

c:ulcy ~f- extrapolating. results f~om IIXl)erimental animals to hum.ans and 

often vith the additional problem. of extrapolating from. observed ti.igher 

dose levels co lower doae levels. Rovever , wheu the ewe s cudy approaches 

are utilized 1D a coordinated way, benefits of each approach ·can be 

maintai.Aed. and many of the individual mathodological weaknesses can be 

overcame. 

The follCIVing cable shows these strengths and weaknesses. 



Table 4* 
DfSQl'IJN.utY Al'PRO..\Cts TO UE.41.nt un:crs OF· . .4JJt POW.'TJO!'\ 

D••..._ ~.1u_,,._-..;.,....,"4;.;;i.l..,. 

tp1_. •• ..,. c..mtanili•' 
0-aaH 

&rNP9 

TaiceJocr Aai...i. 
llla.a.w&l .,.... 
o.a. 

--.... ~=·--1.=..-- __ ..:•!:·~=~~-­
N1twra! n,-..,. 
O~lic111 i11 1111• 
.Ne nuapab1i.te1 
VaJ,...,al"• PNPI 

birJwf-J 
Z...C ttrm. 1o-"1 

elccta ff.lu.ated ... , ..., ,... 
Q.udfyiaa ftllllMIN 

di5nls 
)la•r CMuia• 
)11&.inaal 4eM ·••PN• .,....,. .. 
A,Mriatiaa .. ., a..utuua 
C... oalr 11&M fl'W 

11,aJua ....... eta 
1.oq1u ......... . 
....... ,..w .. 

a .. n ... --,." 
1a .... db,,uef E&&,,,,_, ... Ina 
.uiaala re ._ • 

nnu..Jci ., lt.aaa 
'"PNW?· 

An-..l ·•=• 

*Dr. Carl Sr/, "Strengths and Weamesses of Epidemiological, Clinical 
and Toxic:oloaical Study Approac:hes," Chemist/Meteorologist Workshop 
197S, U.S. Energy Rese&l'Ch and Development .Administntion 



c. The impac~ of epidemiologic studies in cancer research, such 

as the stud!es on c.igarecte smoking and lung cancer, prompted a :ecenc 

Nobel La.ureac·e co proclaim these studies as. che major scieotifi::· 

finding of t.b.e 20th century. 

It is doubtful th.at che imJlact of smelting on lung cancer incidence 

would l:l.ave been known i.f research ~ad been limicad solely co cellular 

. alld wbole animal stuciies. Although agents contained io cigarette smoke 

nave been shown to induce cancer in laboratory an1rnals, the sum of ~he 

carcilloge!;.ic e.£fec.ts of the lc.ngwu agents does not equal that of che 

ciguatte smok.a con.dens.a.ta. Particular difficulty t:ias been encouotared 

in inhalation studies of cigarette smoke on laboratory animals because 

Che aniiPals, particularly sm.a.llar specie, such as toe rac, frequencly 

die from. tha acute toxic affac:s of cila tlicotine and carbon ~oooxide i~ 

tobacco smoke. Another problem stems from the fact that the upper 

re.spirato-ry tract of e:rperim.ant&.l animals, particularly the nose, is 

much di!f arenc fr Oil a..n.alogou.s b.uman scr..iccures re.sulr::ing in a ~o'C'e 

efficient filtraciou of sm.o~a iu tha upp•r re~piratory tract of these 

animals. 

Th•:• is moun.cins apidemi.clogic evidence fram. a series of 

occu~atio?l.&l health studies iacr1.m.illating bec.:ene a..s a possible 

laukmogeuc agen:. Thus far, ao an1:mal studies have been able co 

demc111acrate ell.ii effect. Sim.ilarly, th• carcinogenic activity of· 



ar1anic has been demonstrated through epidem.iologir: but net by 

coxicologic studies. If reliance were placed solely on cellular and 

anim• J cests, t.ben Cbe imper ta.nee of ben.zene and ars e!11c a.s 

carcinogenic agent.! would presently be unrecognized, 

Acc:ordin& ea- Sir Au4C1n Bradford Rill, more weight =use be gi.vec. eo 

peei~ve a.a opposed to negative studies. Negative epidem.i.ologic . 
studies. partic:.ula.rly in cancer, cannot be construed as proV1d1ng 

fii:m evidence of safety. This is because of che problems of latency· 

a%2d Che na.a.ll number of people often observed in epidem.:Lologic 

c.arcin.oge.a.+e; s;udiu ,;,bicb. often preclude demcutratioc. of statistic.a.11.y 

si&nif ic:.ant diff arences. ; ' 

d. If die apprapri&te ste~s are used in e~idamiclagic research, :b.en 

d4Ul~riptiva stud.1 .. b&va cha potential to identify unusual clusters 

a.Dd b.ilh risk i.Dd.ivi.du.ala for subsequent study which. should :hen limi: 

the mDlber of ue1ative studies. 



Question 6 

It has been customary to rely upon animal st~dies in the absence of hum.an 

evidence for a ca.rciJlogenic assessment of chemicals. An exa:m.ina.tion of tie 

literature iUld. of c.b.e experience in th.is method of approach reveals that 

animal data can be satisfactorily used as a predictor of hum.an res?onse. 

The development of tbe vinyl chloride study, the coal ta.r /.:oke ove:l 

emission studies and var~ous other examples ill~st~ata the predict!ve val~e 

of an1maJ bioassay mechods. 

In addition, the eor~el.ation becveen species -wi.th certain carcinogei:i.s 

such as benzo(a)pyrene, bischloromethylether, aminodipheuyl, benzidi~e, 

vi:lyl i:hloride, e~c. 1 have been in e.xcell,nt agreement, even ~~ough tbe 

ca:-get ti~•u• may differ among the species tested. In the case of 

be:uo(a)pyrane, t1i.lle species of an1mals have been tested and all :cund co 

res~ocd cg tb.is Widely tested ubiquitous carcioogen. (Survey of Compoun.c:s 

Which Rave Been Tested for Carcinogenic Activi:y - NCI). 

If t~• responses of animals co kno,;.n:i. hum.an carcinogellS are exami~ed it 

beccmas obvious thac all bum.an carcinogenic chemicals, W"!th the possible 

exceptio~ af arseui~ an.d. b.eu.zena, are a.lso carcinogenic for ani.m.a.ls. 

The inb&l.ac1ou aJld percutaneous rouces of exposure are che obvious routes 

of cboice 1n esperimenca.J. carcinogenesis studies wneu considering 

occupacioc.al axposure cc chemical carcinogens. TQese rouces are also ~~e 



cl:loice when considering uperimeuta.l design of studies to invesr:!gate oe.~ 

toxic age.:,,cs. However, ic is well known chat clearance from both the upp~. 

a1r.1ays a.tid the. deep lung involves ehe mucociliary eacalator ill r.hich 

ma ceria.l.s are cle.ansed. from these areas and usually find the.i.r way into the 

allmencary tract, in lieu of e.:pectoratiou. Therefore, the oral ro~te of 

adm1n.iscration via eitber stomach intubation. for purposes of ex.act 

qu.antitaticn cf dose, or t.brougb consumption of food or water containiog 

cour:.amic.ants, is a perfectly adequata route of administration to test the 

carcinogencicy of chemicals a:cd complex mixtures found in the occupational 

eavirocmenc. 

Inhalation is u.tually i:.he preferced rout• of a aclminatraciou :!.n anjmal 

stu.ciiea for ju.cigin& the carcin.cgenicity of airbo"l:Ue substances. Because 

cha ezpan.sa of this type of s1:Udy and methodologic d1fficulr:ies, otber 

rautes. espe-ci.i.J.ly per oral, are used. In tile u.sual case, chis route gives 
. 

valid; u:trapol&ta.bla :1:a.fonutiou, · bu.t eai:h cue b.u to be· cou.,idered 

i!ulividU&ll.y. S1m1 larly, ocher :c'Qutu, a .g., tol)ical ap-plicaciot,,. give 

use.ful 1ntormac1ou. Injection sita sarcam.a.s by themselves, probably do noc 

ituiicata carcinogenicicy by other exposure routes. T~ay may indicace 

specific hazards in the ave:c of accident.t..l 1.m.plancaticQ of the substances. 

The validity of using cbe mazimum tolerated dose in rodenc bioassays has 

been discussed and dabatad fo~ a aumoer of 1•ars. It is app~opriate to 

mantiou th.at the Nacion.al Cancer !naticuca aa well aa other agencies such 

as N!OSB, FDA and P:PA cont1.aue co con.sider t.b.is aa an ap~ropriaca approac: 

in IIXl)erimencal bioa.ssays. The reasons for chis choice are obvious ~nen 

coa.sidaring ecouonucs am:l the prababilicy of respoasa. 



Question lO 

Present knowledge does not permit development of a consistent aud. racicnal 

basis for decisions on additive and synergistic effects. Complicating this 

problem is t.b.a quest:i.011 of pTamo-cing agene.s and. ca-carcinogens, widely and 

variously used term.a without _the same ~eanings co everyone. 

Additive affacts. should be assumed when two agents cause cancer at the 

same site. especially wtieu the two agents also nave chemic.al similaries, 

suet!. u PN' s ar aromatic amines. Synergistic: effects should be assumed ···. 

ouly wb.en there are data or principles suggesting in the specific case thae 

poteueiation is.likely. Similarly, co-carcinagenicity and pTomociou should 

cot be uauaaed acapc iA a specific c·ase where chare are data or principles . 

tbat a~ply. IA claanue ·aeu in'V'oltnq ·pe:soual. wits.1~ u sma.ld.ng, 

eouue.U.q of woTkars should. be called for. Oehar areas of personal habits, 

sucb. aa diec or lif estyla, should =c be c:omida'?'ed in this pToposed 

1taDdard, at laut until th• i•auu u-• eleu-ar. 



Questiou.s l5 & l6 

Questious lS and· 16 are closely related and will be auwered together. !u= 

problam of ad.diciva and synergistic: effaces is ez:remaly difficulc ~o 

asaess with available scientific methodologies, either tozicology or 

apidaali.ology, To date, t.be sc.imu:.1.fic: c:ommunicy has aot adequately dealt 

with this problem. Toxicology and apidem.0·1011 both provide valr.iable 

infot"m&tiou about carcinogenic risk. The problems of additive (or 

a:cagonistic) and syuergi.stic: effaces s.a .9.2.5. make dose-raspou.se data in 

cue animal I inelevan.c. E.pid.emiolagy and toxicology b.ave bath strengths 

and we.aknasaas. However. by caabi:u.ng tvo methodologies, in t~is case 
. 

tozic:clogy a.ad epiduaiology, it is often possible to overcome soma cf the 

vulmusu of each 1:cU.vidual m.echoclalogy, yet recainiq their s creng ths ·• 

From tn.ia poiJ:Lc of view, eorroboracin1 d~ca on carcinoganic risk from boc· 

carc.1.D.o1esuc ri.sk. Most cozicology stw:liu usu• elfac1:s of sinrle 
• 

ezposu.r••· Ic is virtually 111.po•aibla to arti.fici.a.lly generate an e.xact-

rei,lica of cha complaz vork~l&c• euviroamen.c in auy cozicologic experiment. 

OD• of the greaces: scr~t4s of the epidemiology approach is to abserve 

cb.• aff•cts of c.tu.. cam,laz am.romu.n.t directly iu awi. Rowevar, wi.less 

the posaibla a,,iar11ac1c or a.ddicive effect is specifically tested either 

ep1dllliola1iwly or tozicalo11cally, it is impossible to assess che 

import&~ of_ such itlceraccioua. In the final analysis, chougn, health may 

still be procectad even 1l precise information. on. interactions is aot 

available. Thia is becauae a given compound i:i a complex awc~ure may ofcen 

sarve aa an indaz, wtuch vheu con.trolled, will also result in decreased 

~aura co aii compouc.ds in the complex mixture. the sicuaciou vich eoKe 

aveu em.issio1:1a is au excellauc example in chis raga~d. 



Question 19 

Latency refers to cile long period of cancer induction. Because of the 

ut1Certainties ill identifying the specific time or event 1~ tne genesis of 

the cancer and the W2certa.inties in identifying the cancer itself, :he term 

latancy is nae pTecise. !e usually is taken to be that interval between 

ch• f 1.rst kncwu exposu~e to the cancer-causing .s-ubsc.ance and the first 

evidence of th.a consequent cancer, ~hi.ch is often at autopsy. 

Whechar the cancer pTocess is initiated by the first e.rposure is not kno,;;n; 

it is generally thought tnat the process is initiated by the effect of 

rape.aced u:posure.s, but there are rational bases fo~ suggesting that any 

oua of these repeated: exposures may have been the initiat:..ng event. It is 

couc:aivaole chat bocb ide.a5 are cor-racc, for axample, it might be tbac the 

canc:ar 15 initiated by oua ez})osura and is enba.nced sufficiently by 

subsaquant azpoaures to progress co e:iougn overt cases to conscicu:a a 

statistically sianifii:anc ezc••• (whet:her in an epidamiologic survey or an 

ezpu:i.mant.al m1maJ iavutigatiou). However, Cb.is speculation should not 

obscure the ·point th&t l.&tancy is an 1.m:pTecise term refeni.o.g to the ma.ny 

yea.rs required for cna ~avelc~anc of moat cancers co ehe point :hey are 

obs•rved and is de.fined mere precisely in specific investigations or 

surveys for cba purpose af ch&t s'CUdy. 



Question 28 

According to a r.eport from. the DB!W' Subcommittee 011 Eaviroi:meutal 

Muta1enesis (1977), m:ucagene.sis (shor~-tez:m. or !a vitro) testing, i~ 

addi~icna ta providinl valuable information ou the risk to future 

generations, can provide.valuable il1fo:mation regarding other toxicological 

m&Difucat1a.m. Ezam:ples ar• cited stating that there :f.s au "apparent 

relatiomlrl.p between carcillogenici cy and amt.aaeuicicy" (Mccann, e c al. , 

l97S; MA:C&Dn and Ames, 1976). Sowever, the predictive value of short-ter.ii 

amcagea.ic;[._ty teats for carci::icga:icicy is cu~autly under investigation, . ' . 

iiivolvinl au::merous efforts to asaess the use of short-term mutagenicity 

cuts. 

T~• s~acommitt•• l.apa~t seas au further ta sea.ca cbat the utility af 

muta1mucity cue ~roceduras far scraeiu.:g of chemicals for somatic effec~, 

for azample, carcino11111icity 1.s act pradicaced. 011 t~e a..saum~tion chat the 

ef f •c:.t u d.ua to mcatioua i:a. somatic calla; 'but "the ap iric:al 

dG10n11crati011 of a t111h cor:"alaeicu between mu:agenicity and the effect of 

coi:&eerii (carc1Ao1•n .. 1.a) is a sufficianc basia for establishing a role for 

muta1e11icicy testing•• a predicciva tool regardless of che mechanism 

ixr,olver:l." 

Thar• 1• W1d.aspread belief amcng investigators in the cancer area chat DNA 

damage is in'Volved 1n tha i:aducticu of cancer. this is tbe basis far the 

suppos1ciou that carcino1eca might be det•cted by the ccnsequei2ces of DNA 

damage :f.D. simple systems (Bridges, 1976). 



Que1tiou 31 

In the attempts to develop mcdels for predicting numan carcinogens 

prolouged debates bave centered around the type of lesion in animals that 

muac be.imuced be.fore a chemical can be called a carcinogen. Particular 

&ttenticn bas 0•1111 given cc the mcuse bepacoma (Butler al:ld Newberue, 1975). 

Som• scientiats believe that most mcuae hepatamas are uoc cancers because 

they do a.oc macastaaize, and imply tb..ac tbe mouse hepatom.a is, therefore, 

QCC pioldictive. This ugumaa.t is illogical. In the first place, uct all 

bepacccall\llar carci:comaa mecast.asize in any species stw11ed, yet they are 

frequently responsible for che deach of tbe hoses. Of 33 mice that died 

suba.equac ta chraa.ic · u:posur .. cc 4-dimethylaminoazabenzene, 71% died as a 

ruult of be,atoc:allul&r carcinoma (vir:h ucir:es &rJJi/or anemia) yet 

pulmo,sary mata.ata..s•• ware in:fraquencly observed (Gellatly, l97S). 

MaU.SC&flU are observed in h1J11,i111.S ia. only apprczimately aue-half of patiet. ... 

with hepatocellular carcinomas (Robbi:aa, l975), In the seco~ place, even 

the 1poutanaoua hepacoc:ellw..a.r carcia.omu in mice seldcm metastasize. !c. 

face, vary few of any of Che spoutanaoua ueopl.asm.s in mice or rats ever 

ucu:a.1:e. ID tni..1 way, :roducs are mora rasisca.nt than humans and possiblJ 

are .as,s. sen.siti"l'e enoua:h to the 1:aducciou of cancer u va knew it 

in 1:nzmane. Th• rauona for that m.ig.tlt also .be upl&inad an variaus factors· 

that modify cha abilicy of tum.er• co mecucui:a (Fidler, l975). Thirdly, 

fc~ pred.ictiYe purposes there is oo re&1on vhy the ~odea.c tumors ceed 

ucascu1.ze. '!ha:e a.eed ocily be & c:.on:elac1ou bacweea. cancer in mau ac.ci a 

oeoplaaa in animals,. and chis ~u alr•adT been demonstrated many cimas. 



Sbort term or la, vitro cests that have had scme testing for valida~ion purpo! 

ia.c:.11.lded tbose referenced by Bridges (1976). Many other validation tests 

a:e ongoing (OeSerres> 1977; Dunkal, 1978). Reports are available 

coaaenci.ag ou t.ba.1cata of the a:c scacus of !e, vitro testing for 

carcinClgenesis (Ca.sea, 1977; Kouri and Scnechtm.an, 1977; Couservation 

Foundaciou, 1977). 

For aciencific purposes, justilicatiou of the use of snort-term tests for 

the p,.n~po•• of 1c:eening cbcusands of chemicals for their s~spected 

carciAogenic activity and fer the purpose of prioritizing these chemicals 

fer long-term animal Dioassay, appears co be adequate. !ewev,r, ~he 

oriaiDal il1canc far ucilizacion of these tests waa only for these i:vo 

. 
objeccivea and ~oc for u.ae as a coclirmatioa.al.tesc !or loug-cerm an1mal 

biou.•ay. 

I: u 1Dap~opr1a.ta ac CM.a Cima co ac:emp~ co subsci:uca ·a sho-rt•t:erm test 

for a lona•ta:m animal bioaaaay for at: 1 .... t two raa.sons: 

(1) Validation procedures are not complet:e and correlacious 

(2) th• out:c:cm• of the stiort-cem cut5 u c:cmpared. ca the long-term. . 
' . 
bioaauy are noc biological equivalents. In cue caae the e:d. poi:ii: 

i.s mucagenuia 1 111 th• acher caae, carciaogenesia. liovever, one 

(mutqanesis) may ofcaa. cauaa che ocher (carc1nogenes.1s). 



It haa also been observed that a carcinogen does not always produce tumors 

in the same organs in all species. The mouse liver responds mere readily 

than most otner tissues with mcst of the carcinogens that have been tested. 

Yet ic is still. predictive for cancer at other sites in other species, 

includina. man (Tom.at1s, 1973; Newberne, 197S). 

A=ocli•r coc.sideratian in evaluatin& a pradictive model for human 

c~cinogens is the route of admi:uscracion. ilt.b.ough r:he route of 

adminis~ation 111.ght act be important in determining whether or act an 

agent is carcinegenic for re.search purposes, ic 1s 1.mporcanc from a 

praventive health scandpoinc. To properly evaluate carcinogenicity, the 

suspect a1e1ts should be ac:bn1n1stared. to auillla.ls by the s.am.e routes as 

bumana are azposed., aamely, Via tha lw:iga, gastrointestinal trace, der.naJ.ly 
. . 

&Dd 1D some casu intramuscularly, int:adermally a:ad subcutaneously. The 

latcar coaditioc.s would apply, fer ez.am.ple, co these agents such as metal 

• 
frapencs cha.c migb.c becomti madded in skin or muscles. In i~ustrial 

ezposuru ta particu.l.acu, oral aposu.ru a:• frequencly aa :tmporcmt as 

pulmouary azposuru 1D u much aa ch• particula.tas c.aat are crapped in :he 

Alchougb in cha above ciiscuasiaus ch.emicals have baen given. primary 

cousidaracioa as ca:cinogau., some coa.sideraciou should also be givea co · 

PQYSical agent•, e.g., ultraviolet a.ml in.frared irradiacicu and neat. !o 

~elude physical agents from coa.sideratiou in che regula.cory process is 

um,arraru:ad. Ta a:clu.de any agent on th.e basis of its pt"aposed mechanism 
I 

of action. 1s also um.r.arranceci, since the mechanism. is oat being regulatad, 

but inac_ead cha agent. It is, therefore, recammendeci tbat paragraph (l) i~ 

sec:c1ou l990.lll be deleted from cne Proposal. 




