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' APPEFDZX c

The follewing 2xd responses to some of those questions recaived

froan OSHA. Respauses bo some questions have not bean furnished im this
appendix either because they have been discussed in the prepared statsment
or because ;f the complexiry of the issuas and the short amount of time
available to gather amd avaluate the data, prepare an appropriate response

and meet the April 4, 1978 due date for submissioms to the 0OS5SHA Docket

Qffice.

RECEVE?

Ay 05 1978
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Questicne 1, 2 & 21

The propcsal.geccmmeuds that animal scudias ba used to identify potaatial g
humaﬁ'carcinasens. This 1s quite appropriate. Xn fact, the purpose of “.
3
the Proposal 1s to dacrease human experimentation, i.e., decrease i
occupational exposures to carcincgens. Although there might not be g
3{

100% correlation between the effects of chemicals on animals and humans,

!
!

that is net surprising nor should it discourage us from pursuing ocur goal.
It should be noted that of the chemicals and/or classes of chemicals that
have teen found ta cause camcer in humans, including: benzidina; 2-

naphthylamina; bischlorcmathyie:hér; chloromethyl methyl ether; 4-

e

Sl v P Al 1,

aminodiphenyl; N,N-bis(2-chloreethyl}2-naphthylanine; chrysotile;
crocidolite; amosite; cadmivm compounds; chromium compo;nds; nickel 3&

. -
compounds; arsenic compounds; beryllium coupcunds; benzene; auramine;

dfechylstilboestrol; and vinyl chloride, all except pdssibly benzene g;
have heen fournd to cause tumors in animalg (Tomatis, 1976; Newberne, 1975; Ti

Bayliss and Wagoner, 1977; Infante, et al., 1977; Oswald and Goertcler,
1971). Thousands of workers have developed cancer as a result of
exposures to these agents. They have unwittingly provided sclentiscs

th the information needed to nzke the correlation betwesn animal and

human responses to carcinogens.

=

Another important comsideratiom is the animal species and straia 53T o~
should be used im the test systems. The degree of correlazion betvees &323 ~
mal . -

- . — - adiad]

spacies and humans as wall as the relarive cost 1o perXoraing the s-.é,fs cil
o

I - PSS ¥ ) -

be considered befors recommerndations can be made. Obviously, Tao3s 4Fe= £
which have been cousistantly positive when tescted with kacwa fu=a=z s
=6

)t
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carcinogens ave acceptable. Of the human carcinogens mentiouned above,

3
almost 'all have been shown to ba pasitive in rats and several of them are
positive ig mice. Forzumately, thesa are the mermalian species which are !

least costly to process, and, therefare, their use car be recommended with

very few or no qualificatious.

Some scientists belisve, however, that the mouse is too sansitive to
carcinogens, ani, therefore, the rat is a better model. Implied in this
opindion is :hat.mica will Tespond to lower doses of carcirogens thap will
bumans, Sincs quanticative data on carcinoggn exposures to humang is
almpst non~exigtent, that comparison is impossible to make. The fact that

the mouse is slightly more semsitive to carcinogens than the rat is well-known
(Tomatris, 1973), however, the modal should be designed to protect humasns,

not rats. Ancther. argument that has been frequently used to axclude mice

is that thay have z high frequency of spantanecus tumors which might be
induced by hormones aud/or viruses, and that tumor promoticn, but not
induction, is measursd whan chat nodel is used. What the proponents of

that argument fail to rechnize is that whatever wariables are prasent in

mice might also be prasent 13 humans. EBuoman tumors might also be induced

by yvat unrecognized viruses, arnd hormones certainly play a role in human
carcinoganesis (Furth, 1975). It is not unreascorcable to expect that the
nechanisms of carcinogenesis aperative in wilce might be identical to those

in humans, for example, humans have no zymbal glamd, It 1Is certainly

possible that wany carcizogens in humans are in fact co-carcinogens. Thers

is oo method to determine this with any degree of certainty in huma-s,
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Ouestion %

It has begi estinated that sccupatiopal cancer represants about one to

. )
five percent of zhe cancer cases reportad amnuslly in the United Stacas,

We don't know how valld the estinates are of the total incidence of

ocsupatioual cavcer. We know rhat there ara a signdficant nunber of '12?
ocgupational cancer cases e.g., from 2-paphthylazmine, asbestos, =
=

arsenic, vinyl chloride and this alone justifies vigorous preveative fj
‘ 3

action. E
- — : St

Since numercus studies (vin&l éhlorida - B{2)?P, Meltoni and Lefemige, 1975;

g

o L Ak g
umm

o

Biaghzn and Falk, 1989) ace., have proven that 2 dose-response relationship

is evident in the area of carcinogeusgsis just z2s in other aresas of .ffg
toxicology, it is readily appareal that positive rasults obtained ar high Ei
doses indieats that lower risks ars to be expacted ar lower doses. The ;i
specific Ildmiratioccsin eséimacing tha lower risk factors are imherent in ;E%

v
[2
Y

the specific limicaticus of the dana gathering system.

g
™

Such factors as

animal numbers, number of dose levels, confidence limits and other factars

oust be cousidered in properly evaluzting tha dose-response relatiopship.

Midm -

In additilon to a socially acceptable walue of risk, the establisiment of ax

absolute value of risk, rather thaz a2 relative value of risk (Subcommittee
on Envirommental Mutagenesis, 1977) is nmandated by the 0SHAct in regazd to

oécupaticnal carcinogauesis.

b e e Bl g
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g'u asrion 5

2.

The £irst Yirect comnectian between an occupatiounal exposure

aﬁd risk of a specific cancer was that of chimney sweaping and
cancer of the scrotim pointed cut by Port in 1775. E= recognizad
this.;ssociation becausa he saw several affected chi-mey sweeps

but little or nome of the disease in persoms with other oceupations.
The disease was excesdingly rare in the general population, and rche

risk ratio for chimmey swaeps was quite high.

About 1880 Eirting and Hesse showed that "mountain diseasa’ was a
lung.necplasm. This condition was recoguizad as an entity in the

Middle Ages because af its frequent occurrence among young miners despite
the rarity in the genmeral populaction. In 1855 the German surgeon,

Rehn, published on the hazaza of hladder cancex acmong dye workers.

Rehn's association was based not on an exceedingly high risk ratic

but rather on the absoluta high frequenéy of the disease among

exposed persons,

-

During the past several decades instances of occuparional carcisogans

have continued ta be recognized both oun the basis of an extrenely
high risk ratio and a high incidence rate among exposad persons.

v

The following tables show various zgents which have been fdearified as
occupatinnal carcinagens an the basis of epidemiologic studies and

confirmed and suspected carcimogens by target orzam.
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1. Aramatlc hydrecatbons ‘ - . s
: Incubstion
- Ageats Affected organ(s) period (years)  Rlkratio ceupation
Coal sout Lung, larynx, skia, 923 26 .+  Gashousa wurkes. stoxary,
Coal 1ar ssrotum, urinary bladder and preducess; ssphalt,
Other products of o coal taz, and piteh wocksr
¢oal comaustion . ) coke-oven worksrs;mizess
- still cleaners; cimney
o, - Sweaps
Patroicum Nasal cavity, larynx, . 12-30 24 Contact with lubfimeag, Tnd
Petrolzum coke lung, skin, seroturn cooling, pars{fin of waz
Wax ‘ fuel oils, or cakz; rubier
Creosote fillers; retoronen; trass
Anthrazens - weavers; diesel fer teriaew
Paralfin .
Shale
Mineral oils
Benzene Bone marrow (Jeukemia) §-14 2-3 Explcsives, bemsam,

* Philip Cole

) s atneiopal Cameee
"Persons at High Risk of Cancer", edited bty J. Fraumenic, ~aT=<

Institute

A,  Oganic zgents’ ' : )

* TABLE 1 : =
Classificatian of Ceeupationat Carcinogens

+

or rubber s==eat
workars; disndlenz e .
Lsere: piialernl Deemmessdy —

<

and Marlene Galdmen, Chapter 8-0
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Q -
i -
A Quuwic agerts {continusd)
1. Aromatic hydrucacions (cuntinued)
ineubation
Apcits = AlTeeted organ(s) perivd (years)
Aupmning Urinary bladder 13-30
Beneiding
aauphthylamise
f-naghthylamine
Magzata .
4-zminodighenyl
4aitrodiphenyl
2. Alkylating agents i —
Mustard gas Larynx, lung .
* trashes, bronchi 10-25
' 3. Others
[sapropyl ofl Nasa] cavity 10+
Vinyl chlocids Liver {angiosizcoma), 20-30
brain
A.  Organic ageats (continucd)
3.  Othus {sontinued)
' Incubation
Agenis Adfected argan(s) period (years)
Bis(chloromathyl)  Lung (oat cclf carefnoma) 5+
ether
Caloromeihyl
methyl ether
B. Inorganic szents
1. Meuls
Arsznic Skin, lung, liver 10~
Chromium Nasal cavity and sinuses, 15-25

lung, larynx

Risk ratia
2-30

2-36

21

200 Qiver)
4 (brain)

Risk ratio

745

3-3

Decupation

Dyestells manufociucess

and user3; rubber workers

{peesunen, filisnusn, ‘ )
laborers); texiile dyers;

paint manufzctursss

Muxtard gas

Producars

Plastic workers .

Qccupation

Chemical workers

MKinerss smelters;
insecticide makers and
sprayers; lanners; chemieal
workers; oil refliners;
ininers

Producers, ptocsstors, and
usars; acetylene snd aniline
workers; bieachers: glass,
pottery ind linoleum
wurkers: battery makers
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B

B, Inorganic 2gents (coatinued)

1. Mstals (continued)

Agents

Iron oxide
Nickel

2. . Fibers

Ashesics

3. Dusts
Wood
Leathes

C.  Physical agents

Incubation

1. Nonionizing radiztion

Ageats

Wltrzviolet rays

2.  lonizing radiation

Xaays

Uranium
Radon
Radivm
Mreothatium

3., Other
" Hypoxia

Affected ocgan(s) period (years)  Risk ratio
Lung, larynx - .25
Nasal sinuses, lung 3-30 "5=10 (ung)
100+ (nasal
T - , . sinuses)
Lung, pleucal and 4-50 - 1.5-12
peritoneal mesothelioma LT
Nasat cavity and sinuses - 3040 -
Nasa] eavity and simxscs,' 40-50 50 (nasal
usinary bladder sinuses)
2.5 (cladds)
Incubation
Affected organ(s) period (years)  Risk ratio
Skin varies with -
skin pigment
and textuts
Skin, bonr martow 10-25 39
{eukemiz)
Skin, lung, bore, 10-15 3-10
bore matrow (leuksmia)

Rone - -

Cccupation -
Irea ore (hematite)
miner3; met3) grinders and
poiishers; silver finishers;
fren {oundry workess

Macke} smelters, mixers,
and roasters; elestrolysis
wotkars

Miners; millars; textile,
fosulztion, and shipyard
workars

Woodworkers
Lezather and shoe workars

QO¢cupation -

Farmers;sailons

Radiolagists; medieal
personnel

Radiologists; munsrs;

rzdinm dial painters; radium

chemisis

Caizzon workes
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"Ocr:upatlonal Diseases - A Cuide to their mcc@-tlon - U.S. Department of

han )+

-

t
Table 2 Confitmed and suspested occupational carcinogans®

. by target organ,
Occsupational Carcinggan
Target Qrean/Tissuve Confirmed Suypecied
Bone Beryiium
Brain Vinyl Chlcride '
Gastroenteric
Tract Asbestoy
 Hematopoietic Benzene
Tissue Styrene Butadiens and other
(leukemia) Rubber Manufacture
) v Substances “
Kidney Coke Over Emissions Lead
Larynx Asbestos, Chromivm
Liver Vinyl Chlvride Aldrn
Carbon Tetrachloride
Chloroform
< © DDT
. Dieldrin
-7 Heptachlor
) - PCR’s
T Trichloroethylene
Lurng - Arsenic Beryllium
Asbestos Cadmium
Bis (chloromethyl) ather Chloropren="
Chicromethyl methyl ether  Lead
Chromates
Coke Oven Emissions
Mustard Gas
Nickel ,
"~ Soots and Tars
Uranium
VYinyl Chlaride
Lymphatic Arsenic
Tissue . Benzene
Nasal Cavity Chromium, Isopropyl Qil,
’ Niekel, Wood Dusts
Pancreas Beazidine
PCR's .
- Pleurai Cavity Asbestcs
Prostate Cadmium
Scrotum Soots and Tars .
Skin Arsenic Chloropreae -
Caoke Oven Emiusions
Cutling Qils
Soots and Tass
Urinary 4-Aminoaiphenyl Auramine
Bladder Beazidine 4-Nitrodiphenyl
B-Naphihylamine Magenta

Fhiratinn and Welfare - NIOSH
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Table 3 Suspected carelnegens bzsed upan struetural similarity’
' to vinyl chlerice.
Suspetted Lt '
Carcinogen Structuze
Vinyl Chlorida H,C=CH
a
Bromoprene H,C=CHCH,Br
Chiloroprene H,C=CHCH,OQ
épibwmchydrin - H,C—-CH—CH,Br
. . NS
. 0"
Epichlorohydria ' H,C—-CH~CH,O
. ' e NS
Perbromosthylene . Br,C=(3r,
Perchloroethylene L, C=CC,
Tribromoethylene Br,C=CH
Br
Trichlorsethylens ' ac=Cx
a
Styrene (’:’inyl Benzeae) H,C=ICI—I
Vinyl Bromide ’ H,C=CH )
Br
Vinylidene Bromide H,C=CBr i
Br
Vinylidens Chlcridz H,Cﬁ%l 1
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No ona sc;dy approach can ﬁrcvide all or even most of the needed

health information. While epidemiologic studies in the occupational
setting have the potactial €5 determing affects of loug ter= lov leval
exposures, the difficulty in making quantitative estimates of Prasert
exposures and the even greater problem in determining past exposures
naked it hard to obtain aceourate dose rasponse data. Oz the other hacd,
while mora accurate dose yesponsea data can be derived from toxicological
studies using sxperimant:al amimals, one is always faced ;ith the diffi-
culty of axérapola:iné_;asul:s £zom experimental anizmals to humans and
aften with the addltional problem of extrapolatizng from obsarved bigher
dose levels to lowsr dose levels. However, wher the two study approaches
are utilized in a coordinoated way, begefits aof each approach can be

maincained and many of the individual methodological weaknesses can be

overcune.

Tke following table shaws these strengths and wezknesses,
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Table 4*

DISCIPLINARY APPROACHS TO UTALYI! EFFECTS OF.AIR POLLLTION
._Euejzl[u Tawulatlan viniisd Elrvngths R ]

Epidemiology Comumupnities Natural expesures Quantilying expesure

Direased Chservation in man diSculi
groupa Ko txtrapolstions

. Toxicologr  Animals
Biochemical
fyitems

Vulaerahle groups
instudsd
Long term, lowelevel
clexts wralusied
. Surdy masy pesple

Exxy ts obtyin
dosermponse dats
Ragid dll-!-cnquidu’oq

Cann-eﬂce: oeTe
definita

Mechaaisms of rosponse

Prediet shapes of dowe
Ioiponse eyfres

Adninister thzie materizly
Study acuts 3nd chronje

efacts

Many tmauiates
Mizimal dase 1e3pansc
dag
Asciatiza ve. causation
Cia only aake few
health measarements
Long latest perdods
for dlscase & problem

Redijtic moudels of -
human disease?

Exstrapaiation {rom
28imals > man -

Thresbaid of huran
Icrponsa?.

Artificiad eIposnres

: leakne idemd ical, Clinical
*or. Carl Shy, "Strengths and Wealmesses c_>f Eplzdmolog}cz; 2 CL
and Toxicolo}g,i’.cal Study Approaches,’’ Chemist/Metcorologist Workshop
1975, U.S. Energy Research and Development Administration

<
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.The impact of epidemiolegic studies in cancer research, such

as the ptudies on cigarakte smoking and lung cancer, promprted 3 racent

Hobel LlLaureate to proclaim thesa studies as the wmajor sclentific

£1ading of the 20th cecrury. '

Lt is doubtfrl that the impact of smoking on lung cancer incidence
would have been known 1f resaarch had been limited solely to cellular
and whalé animal studies, - Although agents conrtainad in cigaré::e smoke
have been shown to induce cancar in laberatory animels, the sum of the
carcineganic effects of the known ageants does noc.equal':ha: af the
eigarecte suoka condensata., Parsicular difficul:y has been encauntered
in inhalaticn studies of cigaretta smoke on laboratory animals because
the animals, particularly smaller species such as the raz, frequencly
die from the acu:te toxic ef%ects of the nicotine and.carbon monoxide in
tocbacco smaoke, Ancther problex stems fxron the fact that the upper
respliratory tract of experimencal animals, particularly the nose, is

much different from amalogous human structures resulting in a wmore

efficient filtration of smoke in the upper respiratory tract of thess

animals.

There is mounting epidemioclogic evidence from a serias of
occupational hsalth scudies incriminacing benzeza as z possible
leukemogenic agent. Thus far, no animal studias uave beer able to

demonstrate this effect. Similarly, tha carcinagzazic activicy of




!

SETE

arsenic has besn demoanstrated through epidemiologic but not by
i !

toxicolugic studies, If reliasce wera placed solely on callular znd
. ]

1
animal tescs, then tha importaace of bemzene and arsenic as

; / ‘
cércinogenic agents would presencly be uarecoguized.
7 d
(i |

»

A?Lording to. Sir Austin Bradford Eill, more welgnt must be givem to

plsitive as opposed to negative studies. HNegative epidemiologic

/
s:udies{ particularly in canger, cacnot be construed as providing

s

g firnfevidenca of safery. This is because of the problems of lacancy

and the small numbar of people often cbserved in epideniblagi:

carcizogenic studies which often preclude demonstration of statistizally

sigpificant differences.

- -

IS the appropriate stsps are used in epldemiologic research, then
descriptive studies have the potential to identify unusual clusters
and high risk icdividuals for subsequent study which should then limit

the morber of negative studies.

AP00049544
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I ' Cuestioan 6 g ‘

j .Iz has beea ciStomary to rely upon animal studies in the absence of human
evidence for a carcinogeric asgessment of chemicals. An examination of tha
lJiteratureand of the experience'in this methocd of approach revéals Ehat

znixal data cam be satisfactorily used as a predictor of human responsa.

The developmant of the vinyl chloride study, the coail taxr/coke oven
emission studies and various ather examplaes illustrate the predictive value

of animal biloassay methods, _

In additicn, the correlatcion batweenr species with cer:ai# carcinogens
such as benzo(a)pyrena, bischlozamsthylecher, amizodiphenyl, benzidine,
vinyl chleoride, ete., have been in excellent agreement, even though the
target tissue pay differ among tg; species tssted. In the case aof

benzo(a)pyrene, nine apecies of animals have been tested and all found to
respond tg thig widely tested ublquitaus carcinogan. (Survey of Compounds

Which Eave Been Testad far Carcinogenic Activity - NCI).

If the respouses of anizmala to kncwn human carcinogens are examioed it
becomes obvious thart all buman carcinogenic chemicals, with the possible

exception of arsenic and henzene, are.also carcirvegenic for animals.

=

The inhalation and percutaneous routas of exposure are the obvious routes
of cholce Iin experimental carcirogenesis studles winen comsideriag

occupaticral exposure to chemieal carcinngens. These routes are also the
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ctivice whan considering expefimeutal design of studies ra investigats.other
toxie agenty. Howaver, it is well kmown that clearance from both the upper
alrways and the deep lucg involves the mucociliiary escalator in which
materials are cleansed from these areaa and usually find their &a% into the
alimantary tract, io lieu of expectoration. Therefore, the oral rou:e‘of
administration via either-stoma:h intubation, for purposes of exact
quantitation of dose, or through comsumption of food or warer containiag
contaminancs, is a perfectly adequate route of adminisrration to testc the

carcinegencity of chemicals apd complex mixturas found in the occupational

enviroment,

Inhalation is ﬁsually the preferred route of 2 zdminstraticn in enimal
studies for judging the carcinogenicicy of airborme substances. Because of
the expense of this type of study and marzhodologle difficulties, other
routes, especially per oral, are used. In the usual case, thig routa givas
valld, extrapolatable information, but each case has to be considered
iadividually. Similarly, other routes, e.g., topical application, give
ugeful information. Injectiou site sarcomas by thewselves, probably do noz
indicaca carcicogenicity by other exposure routes. They may indicate

spacliic hazards in the event of accidental Implantation of the substanoces.

Tha validity of using the maximmm tolerated dose in rodent bioassays has

been discussed and debated for a oumber of years, It is appropriate o

nmention that the Nationmal Cancer Institute as well as ather agencies such
as MICSE, FDA and EPA continue to consider this as an approorizta avproach
in experimental bioassays. The reasons for this choice are obviocus when

cousidering economics and the probzabllity of responsa.

- AP00049546



Question 10
Present knogledge daas not permit develoyment of 2 consistent ard rational

basgis for decisicns on additive and synerzisctic effecus. <Complicating this
problen is the quastion of promotiog agents and co-carci:cgan3,.=r.f.'del.y acd

varﬁ.cusiy used terms without the same meanizmgs to everyone.

Additive effects should be assumed when two agents cause cancer at the
same site, especially when the two ageunts also have chemical similaries,
such as P¥'s or aromatic amines, Syunergistic effectcs should be assumed
only when there are data or principles suggesting in the specific case thar
potenciation ia ldikely. Similarly, co-carcinogenicity zud promotion should
not be assumed except in a2 specific case where there are data or prirnciples
that apply. Ia clearcut azsas involving personal, habita.such as smoldng,

counseling of workars should be cz2lled foz. Other areas of persc=al hablcs,

such as diet or lifestyle, should not be comsidered in this proposed

standard, at least until the issues are clearer.
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Guestious 15 & 16

Q;astioné?ls and 16 are closaly relazed and will be answered together.. The

problem of additive and syrmergistic effacts Ls exzremely difficult to

assess with available scientific mechodologies, either toxicology or

epidemiology. To date, the gcientific communicy has noet adequataly dealt

with this problem. Toxicology and epidemiology both provide valuable

information about carcinogeaic wisk. The problems of zddirive (or

antagontstic) and synergiscic effects do not make dose-response data in

£

3

test animals irrelavanes- Epidemiology amd toxicology have both streagths %
and weaknesses. FHowever, by combining two methodologies, in this case é
toxicolagy and epidemioclogy, it is often possibla to overcome some of the .2
weaknesﬁés cé each fodividual methodology, yet_rataining their strengths. i
From this point of view, corroborating data on carcinogenic risk from both L
epidemiology and toxicoiagy provides the nost defexnsible data as to 'é
carcinogenic risk. Most taxicology studles assass effects of single gé

expasures.

It is virtually impossibla to artificially generarta an exact

%
LN |

replica of the complex workplace envircmmenk ln any toxicologic experiment.

Cne of the greatest strengths of the epidemiclogy approach 1s to observa

A Ak
e S ov

the effects of this complex enviromeat directly ia man. However, uanless

RN
¢ o
<3

¥

the possible symergistiec or addicive effact is specifically tastad eichex

2&

epidemiologically or toxicologically, it is Impussible to assess the 4
. T

- 5

importance of such inreractious. In the fival anmalysis, though, health =2y A
e

e e

still be protected even If precise informarlon on intevactions is oot

LTSy

o]

availabla. This is because a given cozpound in a complex mixtura may oftaz

b

- i
N
AR

serve as an index, which when contrelled, will alsec resulrt in decreased

expasure td all compounds in the complax mixture. The situzzion wich coke

over emissions is an excelleat example in chis regard.
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Quastion 19 y I /
Latency refens to the long period of cancer induction., Becausa of the
T )

concertaintias in identifying the specific time or event in the geanesis of

the cancer and the uncer:aiuc%ﬁs iufideutiﬁying the cancer itself, the term
/e '
It wsually’ is taken to be that interval betwaen

latency is not pracisa.
the first koown exposure to tqg cancer-causing substance and the first
evidence of the consequent cancer, which is often ar autopsy.

: /
Whether the cancezr prcces§_i; initla:ed by the first exposure is not known;
it is generally thought that the process is initiated by the. effect of
repeated exposures, but there are rarional bases for suggesting that any
cne of these rgpezte& exgtosuras may have beer the initfaring evenc. It is
concelvable that both ldeas are corract, for example, it might be that the
cancer is inftiated by one exgcszre aad is enhanced sufficiently by
subsequent expesures Lo progress to enouzh avart cases Lo constituta a

statistically significant excess (whether in an epidemiologic sSurvey or an

experimental animal investigation). Eowever, this speculation should not

obscure the point that latemcy is an imprecise term referring to the many
years required foxr the development of most cancers to tha point they are
observed and is defined more precisely in specific investigations or

surveys for the purpose of chat study.
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' Question 28

According %o a report from the DEEW Subcommittee on Envirommental
Hutagenesis (1577), mutagenesls (ghort-term or iz vitro) tescing, iz
addi:ion‘to providing valuable information on the xisk to fu:ure.
generations, can provide valuable information regarding other toxicelogilcal
manifestations. Exanples aze cited stating tharc there 1s an "appareﬁt

ralationship betwesen carcinegenicity and mutageolcity' (McCapn, et al.,

1975; MeCann and Amas, 1976). Howaver, the predictive value of sherc~term

outagenicity-tests for _carcinogenicity is curraently under iovestigation,
invelving numercus.efforts to assess the use of short-term mutagenicity

tests.,

.

The Subcommittee Report goes on further to state that tha utility of
mutagenicity test procedures for screening of chemicals for scmatic effect,
for example, carcinogenicity is not predicated on the assumption that the
effect is due to mutaticns in somatic cells; but 'the empirical
demonstration of a2 high correlation between mutagenicity and the effect of
cancarn (carcinogenesié) is a sufficient basis for esrablishing a rela for

mutageniclity testing as a predictive tool regardless of the mechaniss

irvolved "

There is wldeapread belisf among iavestizators in the cancer zazrea thac DMNA

damage is involved in the inductcion of cancer. This 1s the basis for the

suppositlon that carcinogens might be detacted by cthe consaquences of DA

damage in sizple systams (Bridgss, 1976).

AP00049550




Short term or iz vitro tests that have had same testing for validaticn purposes
included thosp refersnced by Bridges (1976). Many other validation tests

are ;;going (DeSarres, 1977; Dunkel, 1978). Reports are awvailable

campanting on the state of the art status of In vitro tasting for

carcinogenesis (Casta, 1977; Kouri and Schechtman, 1977; Conservation

Foundation, 1977).

For scientific purposes, justification of the use of short—term tests for
the purpo#c of screaning thousands of chemicals for their suspected

carcinogenic activity and for the purpose of prioritizing these chemicals
for long—term animal bicnassay, appears to be adaquaze. However, tha

original intent for utilizatiom of thesa tasts was only for these two

objectivas and not £or use as a coufirmational test for long-term animal

bicassay. . -

It is inappreopriate ac this cime to attempt to substitute a short—-term tesc
for a long—term animal bicassay for at least two reszsons:
(1) Validation procedures are not completa and correlations

between the test systems have not bean adequately perfarmed; and

{2) The outcoma of the shart-term tests as compzred te the long-tarm

bicassay are not biclogical equivalents, In one case the end peint

is mutagenasis, in the other case, carcinoganesis. However, one

(mutagenesis) may often cause the other (carcinogenesis).
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‘It has ‘also been observed. thar a cartinogen does noz always produce tumors

in the same organs iIn all species. The mouse liver responds mora raadily
> .

‘tharn most ather tissuas wirh most of the carcinogens that have bean tested.

Yet it is still predictive for cancex at other sites in other species,

Lncluding man (Tomatig, 1973; Newberma, 1975).

Another consideration in evaluating a prediccive madel for human
carcinogens is the route of administration. Although the routa of

administration might oet be Important in determining whether or not an

agent is carcinagenic for reseavch purpeses, it is importanc. from a

preven:ive health standpoint. To properly esvaluate carcinbgenicicy, the

suspect agents should be administered to amimals by the same Touces as

zumang are expesed, pamely, via the lunzs, gastrointestinal tract, dermally

and in some cases intramus:ﬁrﬁrly, intradermally'and sudcutaneously. The
latter conditions would apply, for example, to those agents such as metal
fragoeats that might become embedded in skin ox muscles. Im industrial
exposuyras to ﬁar:iculates, oral exposuras ara frequently as imporcant as
pulnonary exposures ln as wuch as the particulates that are trapped in the
upper raspiratory tract are usually swallowed.

| Alcheugh in the above discussicns chemicals have bzen given primary

consicderation 2s carcinagens, some ceoasideration should alse be.giveo to

physical agents, e.g., ultravicletr and infrared irzadiacion and heaz. To
exclude physical agents from comsideration in the regulatory process is

upwarranted, To exclude any agent on the basis of 1tS prapesed mechanism
af action is also ucwarrauted, since the mechanisau Iis not belng regulared,

butr instead the agent. It is, therefore, racommended that paragraph (1) in ’

section 1990.111 be delated from tte Proposal.




"Question 31

In the at:em%CS to develop models for predicting human carcinogeans
grolonged debaras have centared avrcund the type of lesion in apinals thar
wust be induced before a chemical czn be called a carciunogen. ?aréicula:
attention has been given ta the mouse hepatoma (Butler and Newberme, 1973),
Some scientists beliave that most mousa hepabomas are not cavcers beﬁause
they do pot metastasize, and imply that the mouse hepatoma 12, therefare,
not predictive., This argument 1s 1llogical. In the first place, not ail
hepatocellular carcincmas-metastasize in any species studled, yet they are
frequenzly responsible foar the desath of the hosts. 0f 33 mica that died
suh5e€uen: to chronic exposures to 4—dimethylamincazobenzene, 71% died as a
result of hepatocellular carcinoma (wita aﬁcices and/or anerwia) yec
pulzmonary metastases ware infreguencly observed (Gellatly, 1973).

Metagtagas are observed in humans in only approximately cae-nalf of pacieznts
with heparocellular carcinomas {(Robbinsg, 1975). In the second place, evan
the spontanacus hepatocellular carcinomas in mice seldom metastasize. In
fact, very few of any of the spountansous neoplasms in mice or rats ever
natastasize.

In this way, rodenns are more rasistasmt than humans and possibly

are not sensitive emough te the induction of cancer as we know it

in humans. The reasons for that wmight also be explained on varicus factors
that modify the ability of tumors to metascasize (Fldler, 19735). Thizdly,
for predictive purposes there is no vezson why the rodasnt tucmcrs 'nead
cetastasize. There ueed only be a correlation between cancer ia man and a

tegplasm in animals, and this has 2lready been demonstrated many times.
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Febtruary 20, 1979

From: T. R. Hillhouse (P&G)
Tos AIHC Legal Committes Menmbers

Subjects PROPOSED ORGANIZATION AND RESPONSIBILITIES
OF THE ATHC LECAL COMMITTER

Attached, please find an outline of the proposed Organizatlion and
Responsibilities of the AIHC Legal Commlitee, This document was
pulled together at the request of Chairman Ferguson by a Committee
consisting of Messrs, Hillhouse (P&G), Campanella (General Electric),
Hanavan {(DuPont)}, Sielaty (NACA), and Ms, White (Union Carbide),

This document will be discussed at the AIHC Legal Committee meeting
on March B8 in New York City, .

If you are unable to attend that meeting and have any comments on
this document, please contact the undersigned (513-562-4517).

IR H ot

T. R, Hillhouse
TRH sl

Attachment
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WORKING Ch. .2'S RECOMMENDATIONS REGARDING LurPOSITION AND
FUNCTIONS OF THE AIHC 1EGAL COMMITTRE

BACKGROUND

At the November 28, 1978 AIHC Legal Committee meeting, the Chairman, Mr, Ferguson:
(01in), appointed a Working Group, consisting of Messrs. Hillhouse (P&G)}, Chairman;
Campanella (General Electric); Hanavan (DuPont); Sielaty (NACA); and Ms. White (Union
Carbide), to look into the Steering Committee’s request for a recommendation regarding
the future functions of the Legal Committee, The Working Group met twice, and its
original recommendation was discussed at length during the December 20 Legal Committee
meeting. Based on these discussions, the Working Group recommends as follows;

RECOMMENDATIONS

1, The specific recommendations which follow are based on the Working Group's under—

standing of AIHC's current organization and anticipated short-term organization,
No position was taken on the future structure/organization of the AIHC itself.
It should be recognized, howeve:, that the recommendatlons made below may require

revision, depending upon the direction which the Steering Committee ultimately
takes with respect to ATHC's future dirasctions,

2, The success of future Legal Committes activity is dependent on the commitment of
AIHC membarship to actively participate/contribute to Committee affairs. GCenerally,
it is believed that membership on the Legal Committee should be open to all AIHC
members, Nevertheless, it is the experience of most of us that active participa-
tion in Association affairs falls on a relatively small group of pecple who are able
and willing to devoie the needed {imes and talenis to the affairs of the Assoclation.
Recognizing. this, it is the positlon of the Subtcommittes that those menbers who do
not actively participate in attending Legal Committee meetlings, and who do not ae-
tively participate in its funciions, should not formally sexve as members of the
Lagal Committee; rather, they should be made associate members of the Committee in

the sense that they would receive information with respect to the proceedings of
the Committee.

3. Organization and Responsibilities

A. Organization

(1) The Legal Commitfee should be under the leadership of a Chalrperson
and Vice-Chairperson appointed by the Steexring Committee,

(11) A Steering Committes of the Legal Committee should be established,

composed of the Chairperson, Vice-Chalirperson, and Chairpexrsons of
any Legal Subcommititees or Task Forces,

(411) The Legal Committee shall, from time to time, establish such stand-
ing Subcommittees as shall be deemed necessary (such as litigation,
regulatory, legislative, ete,) to deal effectively with the matters
falling within the areas of responsibility of AIHC, and to deal with
other specific matters of indefinite duration, Ad hoc Committees and

Task Forces may be established, as reguired, to deal with matters of
more limited duration,

AP00049555



B, BResponsibilities

(1) The ultimate Tesponsibility for the legal affairs of the Association
should reslde in the Legal Commlttee,

(11) ADHC should have a General Counsel, appointed by the Steering Com-
mittee with the advice and consent of the Legal Commlttee, to advise
on routine legal questions relating to the Association's activities,

i attend Committee meetings, and counsel to the extent appropriate on

‘ matters being considered at such meetings,

| (111) The Legal Committee should repctt and recommend actlon to the AIHC

‘ Steering Committee on all legal (including litigation), legislative,
and regulatory matters referred to or considered by the Legal Com-
mittee,

(iv) The Legal Committee should be responsibtle for the selection, on an
ad hoe basis, of outside counsel to handle specific litigation and
regnlatory proceedings, as directed by the Steering Committee,

TRH:=1
2/20/79
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