!Ul

"m:"

Ll

.Zixtkébvuy&(g L fﬂLcﬂuef94£21/3<¢1ﬂ_/ ]

(1)

(2)

L rrey 3
‘nﬁ e —clac -’EqﬁLaé terarnkll Lo ‘114/{f;;&4/4" 5;? éfchb

(o) T brii A1 Hirene Tl Lt K L P ail 2{41?4
01

THE CHLORINE INSTITUTE, INC. 342 MADISON AVE., NEW YORK, N.V. 1
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Februar{ 26, 1975
T0 + HEALTH EFFECTS OF ASBESTOS T/F
FROM ¢ Edmund J. Laubusch

SUBJECT: (1) CARCINOGENICITY OF ORALLY-ADMINISTERED ASBESTNS
(2) PULMONARY EFFECTS ON ASBESTOS WORKERS

Enclosed is copy of a letter of January 14, 1975, from the National
Institutesof Health which mentions activities of DHEW Subcommittee
on Asbestos Protocols and includes copy of a working draft of a
proposed chronic carcinogenicity study using rats. Also included

is an FDA Proposed Memorandum of Need relative to development of
methods for the quantification of asbestos fibers; the work defined

in this memorandum apparently is in progress through an FDA contract.

The Chairman of the Health Effects of Asbestos T/F, Dr. Richard
Henderson (01in), requests comments regarding whether anything need
be done by the Task Force at this time in view of the Governmental
studies planned or underway. We would anticipate, of course, that
the Task Force will consider Dr. Moolenaar's recommendation to the
Institute relative to monitoring for asbestos in chlor-alkali process
streams and products.

Also enclosed for your information is an excerpt from CDC Morbidity
& Mortality weekly report (24:5, 2/1/75) on a study of pulmonary
effects on asbestos-exposed workers.
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Doay D, Mereness:

Recent events indicate a nead to assess the carcinogenicity of orally
ingested asbestos or asbestiform minerals.

As Chairman of the DHEW Committee to Coordinate Toxicology and PRe 1a ed
Programs, I asked Dn Pavirond E. Shapiro, Food and Drug Administraticon,
to head a Subcormittzz on Asbestos Protocals. The purpose of this
subccmaittee was o review all existing data with respect to the
biological effects of ora]]v administered asbestos, with particular
referenae to carcinogenasis: and, if nocessary, to dD”E]Oy avbprcorizre
protocols tor studias to elaoorate on any data deficienciés in This
arca. After reviewing the existing data the subcormittee developad

a draft of a working documznt which is enclosed.

This subcommittee working draft is not intended to be a final protoce
Rather, it provides a basis for cormant and discussion which will lea
to the developrent of a protocol for studies. The subcommittee
believes, however, that the working draft is far enough along that it
is now appropriate to seck the comments and views of scientists working
in this area, affected industries, and public interest groups. I

1
d

“invite your written comments on this working draft by February 14, 1975,

In additicn, subcormittee members will be available on Tuesday,

February 11, 1975, to discuss the working draft and answer any questions
you may have. This discussion will begin at 10:00 a.m., Conference

Room 8 of Building 31, (Sixth Floor - C Wing) on the NIH Campus. If
you plan to attend the mzeting, please notify my office as soon as
possible so that we may be sure adequate meeting space is available.

Sincerely yours,

DA ES
David P. Rall, M.D., Ph.D.
Director

Enclosure
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WORKING DRAFT PROTOCCL

: SUBCOMMITTEL ON ASBESTOS PROTOCOLS
DHEV Committce to Coordinztec Toxicology and Related Programs

The Subcomuittee on Asbestos Protocols deternined that adequate data is not
available for a deterwination of the carcinogenicity of orally administerced
asbestos. It considered many experimental approaches as-to the best meaons

for securing adequate data and rcached the opinion that, as a minimum, a maior
chronic carcinogenicity study is warranted.

€ESGJ001LS

The current majer study working draft reflects the Subcomrittee'’s consideration

‘and response to critiques received on its initial draft proposal. The currcat
working draft consists of:

(1) Outline

(2) Written coments providing insight as to the background
deliberations and raticnzle for the decisions (impasce)
reached

{3) Comments relevant to the deliberations of the Subconmittce

(4) The Proposed Memorandun of Need developed by Dr. W. Horowitz,

Food and Drug Administration, with respect to methods
developnment for quantification of asbestos fibers wvas -
accepted by the Subcownmittee. The work defined in this
memorandum is now being conducted through an FDA contract

CHAIRMAN, SUBCOMIITTEE ON ASBESTOS
PROTOCOLS
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OUTLINE OT THC WORKING DRAFT
OF 711iE ASRESTOS SUBCUIMITICE'S MAJOR STUDY

Test Species -~ Rat

Tcst Strain - Inbred F344 or other (see comments)

Positive Control:
a) chemical producing gastrointestinal in rat strain chosen
b) one dose level . -

¢) two groups exposed via food or water

Duration of Study:
a) 1life time (#36 mo.)
V) SPF conditicen

Fiber Type by Priority Rank:
a) Chrysotile
b) Crocidolite .
¢) Tremolite
d) Amosite

Fiber source - UICC preferred

Diet:
a) powdered ,
b) defined, constant formulation

¢) control contaminants

Dose and Route
Food; Thigh dose 17 (0.5gm/kg/day)

low dose (see comments)

Water: 10-20 ppm dependent upon suspension properties (see comments)

Number of Animals:
Control - 1000
Positive Control - 200 for food; 200 for water

.

Chrysotile:
Food - 2 doses, 550 cach dose
Water - 550

MESSY001LS



Number of Aninzls: (Cont'd.)

Crocidolite:
Food - 2 doses, 550 each dose

Vater ~ 550

Tremolite:
Food - 2 doses, 550 cach dose

Amosite:
Food - 2 doses, 550 each dose
Water - 550

GESST9001LS



SbBCO}NITTEE CoLziEn

Uouvling Draft on Oral Asbestos Mzjor Study
The Suoeanittee discussed the pros and cons 9f using rodents, for the
testive of orally ingested asbestos for carcinogenicity. On the one
hand, ve had tc consider the statements at the North Carolina Asbestos
Confeicnce that the rodent was a poor animal model for thié.purpqse. In
additice, several negative feeding studics have already becen completed
in this area. On the other hand, since these studies are, in the main,
unpublinlad, onc dozs mot know if the negative rcsults obtained vere
confirmition of the objecections raised at MYorth Ccrolina, or possible
inadeauacics in design and execution. In addition, alternative animal
model systems that might be chosen, e.g., dog, minipig or non-humas
primate vould require up to 7 years or longer before meaningful results
might be obtainad. Even with the potent liver cercincgen, aflatoxin,
fed to noa-human primates at high doces, it took 5 to 7 years for a
hepatoma to develop. Therefore, in light of the charge to this Subcomnittee
it vas concluded that a properly designed and executed ingestion study

with asbestos should be undertaken with the rat to determine whether

this model system does or does not respond to ingested asbestos.

The Subcommittee recognizes that while positive results will be immediately
accepted, negative results may be Interpreted as a cholece of the wréng
model system to test the question. In partial recognition of this
situation, the Committee discussed a multispecies approach. However,

untll definitely proven otherwise, the Subcommittce feels that a major
effort should be madc along classical toxicological lines, i.e., a well

designed rodent study.

C
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Aucther cousideratioa vas the peostponcment of the chroniec study until a
spccies_more suitable for the modcl test system than the rat was found.
These searches would be predicated upon demonstration of the penctration
of asbestces fibers into dnd through the gut. Such penctration has bcecen
reported Ly Scuth African workers for the baboon., While these studies
are highly irportant and necessary in the locng run, the Committee did
not feel that the chronic carcinogenicity studies shOqu_bc posfponed
while this data base was being developed. Evea with the rat, such a

chronic study would take 3 to & years to complete.

CHOYXCE OTF STWAIN 23D POSITIVE COUTNOL

The problem in using an inbred ve. an outbred strain werc discussed.
Ideally, the Fl generation resultiung from the cross of two inbrad
strains would be the best test animal model since it alloys genetic
uniformity coupled with hybrid vigor. However, this may not be fcasible
in a study of this size. In addition, we might also lack the nocessary
bacligrovnd data with respect to this cross., Therefore, the Svbcommittee

recommends the use of an inbred strain.

The critéria for the choice of avspecific strain for this proposed study
is twofold: (1) a known high survival rate of control animals into tha
third year of life, and (2) 5 known low spontanszous tumor incidence.

The key point is that whatever strain 1s chosen, it should not hLave an
ecarly proclivity to specific tumor type(s) which affect survival.
Various st;ains were discussed and the Fisher 344 rat appcars to be a

.

sultable possible czndidate.
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The Cormittee concluded that in terms of vhather or not dIngested asbeston
fibers ray fnduce pastrointestinal concers, the anir~l strain should
have o demenstrable potential to develep such turors vhen expersed to a

chemical carcinogen. Therefore, the choice of the chemical for the

positive countrol aud the cheice of strain are interrclated.

ihe oaly posditive ceatrol of any real neaning is one producing G.I.

' -

tunors,

The emphasis on gastrointestinal cancers with respect to asbestos is

predicatcd on the reporeed inerease in these cancers in occupationally

Since small amounts cf ashestos may be

1.

(irhalatica) ewuposed workers.
ingested in food and fluids, the possible significance of thesc background

exposurce 1{s of interest.

s alcec recopnized that vhile we may be intercested mainly in the

~

[o%

It

target organs, the gestrointectinal tract with respect to man, challenging
any model animzl system with the same agent does not mean the saine

‘'response patterns will be seen in the animal model as is speculated for

man.

Work at NCI has indicated that rats of the AxC strain develop gastro-
intestinal tumors when fed N,N’—Z,7—fluorcnylenebioacetamide (2,7-FiA).
Choice of this strain, therefore, would meet the requirements stated

above,

In addition to 2,7-FAA some other chemical carcinogens that warrant

consideration are cycasin, nitrosoguanidine and nitvosourca.

SY00LS
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The Cowzittce felt that data should be sought on othoer strains thot
develop gastrointetinal tumors after digestion expocise to dhcn leal
carcinogens. These mighi lead to possible alternatives.

The Subcosnittee recommended that the question of stroin and cholce of
positive control b discussed with Drs. Kathzrine Si-11 and Horard Srewvard

)
of the NICI. A meeting wvas arranged by the Chairman with these two

individuals en Wednesday, July 17, 1974. These discussions wiil contirue.

On Monday, July 22, 1974, the Cheirman contacted Dr. Sid Siegel of the

NCI. Dr. Siegel hos preaised to scarch their files for 2 list of conpounls

eliciting a corcinogenic response in the G.I. tract, tvhen adwinisterod
orally, and vhere it was published. Wich this data base, froo which wea

can also derermine the species and strain used, the flnal choice of

strain and positive control should be that much easier to.make.

The use of 200 anirals at one dose level is considered adequate for each

route of administration.

DURATION OF STUDY ' ]

The study is to encompass the life of the test animals. -

Given that a long latent period could precede neoplasia, survival through
the second and into the third year of lifc is desired. The need for
utilizing SPT rats, housed under SPF conditions, is an explicit re-

commnendation.

6E£GG9001S
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Tha Suveomrittee vecommend=¢ the use of a nutrient defined, constant
forrwla dict. This diet would be nmonitored for contamincnts, If

forcinite, masiows contaninnnt levels will be set.

The question of mixing ashestos fiber and powdered chow together, then

€

pellctizing, was discussed. The Subcommittee felt that the pressure ond

heat peaserated in pollatizavion might alter the ashestos fiber.

The consensus of the group favored checking out the use of a powdered
chow dispensing uait as now being used at RCTR. This unit apparcently

appreciably rodeces the dust and inkalation hazavd.

The poscibility of miving the asbestes fiber and chou with 3% corn oil

was also discuccod.

The Committec discussed the purity of the diet and the drinking water to

~

f a purifi=d senisynthetiec dier and pure vater vere usad, a

be uzed,
positive rcsponse in these studies might be interprsted 2s shouwing that
asbestos, per se, is a carcinogen. On the other hand, if the diet

and/or water containad trace amounts of chemical toxicants or carcinogens,
a positive effect might have twvo possible interpretations: (1) asbestos
is a carcinogen, per se, and/or (2) asbestos is a cocarcinogen. Since

man lives in the "real world" the use of a defined (not purified semi-

synthetic) diet and tap water should be used.

The use of a semisynthetic diet would be recommended for other studies
when one might wish to carefully study possible interactions. Whea a
semisynthetic diet is chosen, one would again have to search the literature

for data on strains that will tolcrate this particular diet.

095590015
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be tested in food as wcll as

— -

The Cosmitrtee recor.iands that asbastos

water.

/.‘

Human ashestos exposure estirates werce determined several ways:

Lstimates of [lumen Tnjzestion Exposure
1. Cunningham macs: 1x10-0ga/liter
70 kg man: drivk two liters: 0.03x10-0zn/lkg/czy plus cooh
liters: 0.06:10-0;=/kg/de;

and if assume inbaled and completely susllosed

| hGG3001S

an amount equivalout to tha above:
total ingested: 0.11x10-62n/kg/day.
2, Ka; rass: 1x10-%am/liter (Ontario)
drink 2 liter: 0.03:00-9g2 /iy /day plus cook
"2 liters: 0.06x10-%gu/kg/doy
plus equiv., swallcwed air exposure:
total ingested: 0.11x10-9gm/kg/day.
3. ﬂuluth: assume mass: 25ug/liter
drink 2 liters: 0.7x10-6en/kg/day plus cook 2.
‘liters: 1.4x10‘53$/kg/day
plus assume equivalent suallowed air exposure:
total ingested: 2.8x10-6gm/kg/day.
4, Range: 0.03x10-9 to 3x10-6gm/kg/day

) a range of 5 orders of magnitude depending on assumptions

.. mwrevm g em———— st i w e ecarr e
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. Lolly Pervitted Assume Inhaled is
) . Occupational all Swallowed
Salar bl —Eiycsurc (ﬁfli_ (ug/kg/dnyz)
AR TED ARAT 30,25 X 10-3 230
HGUD S TENY 2 % 10-3 29
ST 4 STRD G ET)] - (0.25 % 10-3 (4)
(L X 0.3 % 0.3) (7.5 x 1076 (0.1)
1, Jir Swoldlad: D fibers/c€ (>5u)
Fiber Lo G, = 3
8 heurn Coy
Raspe ¢ ir intake: 0,7n3/hs '
2. 70 iy oo

Vict Level:n
The maxinus doce in the diet was set at 1%. If we assumc a 20 gn per

dey food intake by a 400 gm rat at 17 asbestos in the diet, we have an
5

, C - 10
exposure of 0.5 grm/kg/day. This level ranges from 1.6 X 10

to 1.6 X 10

time our projected level of possible human exposure. Since animal
_exposure is at least 160,000 times higher than projected human exposure,
‘nothing is gaired by raising this relationship another order of magnitude

relative to the potential loss in adversely affecting animal health.

The use of such high levels in carcinogenicity testing of chemicals has

- ralsced the question by some of measdring the potential of an effect of

alternate or aberrant metabolic pathways. However, in terms of asbestos
fibers, one is possibly dealing with a physical or physical/chemical
cellular interaction, non-metabolically related in terms of chemical

degradation., In this case, the use of high doses of asbestos does not

carry the same implicative objcctions associated with chemicals.

GG9001S

e
]

2*

e e e =



There werce several recowmendatlons that the study includz the definitien
of a dose=respentc curve for cach asbectos fiber type being tected in
the food. Implicit in this recommendation is the assumption that a

positive responce is expected. This 1s precisely the quection being

asked; namely, 1s orally ingested asbestos carcinogenic. The Subcemmittee

feels that it is premature at this timz to go to tho cxpemse of testing

four dose levels of each asbestos fiber type in the food. With the

pumber of animals involved per level of cxposure, additional erpccure

levels within each fiber type would push the propored study into even

still lo per cost {igures.
in order to be able to cover all asbestos fiber types c¢f intercst,

recommernded two dose levels per asbestos fiber type in the food. We

reaffirm this recomnendation.
The question of what two dcses =c recorrend was nexnt considered. As
discussed previously, 1% in the diet was agreed upon as the upper dese.

Initial discussions recommanded 0.01 or ©.0017 in the diet as the seccond

dose. The Subcommittee recognizes that this dose is too low.

"Two alternatives then discussed were 0.5%, or 0.1%, in the diet. These .

discussions were predicated upon the assumption that the highest dose
elicited a positive response. Those advocating 0.1%7 in the diet felt
that if the response obtained at 17 was on a platcau of the dose-response
curve, reducing the exposure by one-half may not be sufficient to produce
a significané change in observed tumor incidence. If onc was not on the

plateau, one would still see a change in tumor incidence with reduction

in dose by a factor of 10.

N P AR — v 4 e - e a L eem o ——— ¢ e e m—

Thercfore, in the worling draft, tihc Sutcermivice,

ENSS9001LS
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“hote C0oaring G000 avgued that 10 the tuzor incidrcce at 1% asbestes in
1

Tho e rar evees o nirch oas 50T, with a4 projoeted nlope ol enc, o

veducticn of dose by = factor of 10 would give a tunor incidence of only

$%. Yhisright not be significantly different frem the background level

AR v

to cotiMinh o secwad Yeffect" point. If the projected slope wvere
freaters th-0 3 ooy Qi the tumor incidence at 17 asbestos in the dict were
puch lecr han 50%, the posbibility of obteining a sccond "effect' point

was st 11l furiher reluced. Even vwith a projected shallow slope, this

ament stitl holde true.

MHGG9001S

The discuo. lou then vesolved into vhich is of greater importance:
establieling the sccond point as a possible 'mo-effect" level or deter-
pining tuo ~Lfecct points., Since this study is designed as a carcinogenicity
ctudy, those advocating doses of 1 and 0.5% in the diet felt it was

-~

necessery to wmaxinize the potential for obtaining two effcct levels,

Thus, 1if a positive response is obtained with two cffecé‘points,

a better approaéh to a mathematical calculation of a possible permitted
level of exposure may be made with two dose related effect points than
'just one. Proponents for choosing the second dose at 0.1% recognized

this point, but felt it was of greater importance to define a possible $

no-gffect point.
. The Subcommittee was uncble to reach unanimity on this point. Of thecse
present at this time, Drs. Groth, Ligon, Munro, Shibko and Tardiff voted

for the second dose at 0.17% in the diet, while Drs. Shapiro and Stanton

voted for a second dose at 0.5%Z in the diet.
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Another diccussion vith respect to doses of 1.0 and 0.5% dn the dict

coestesaed upen possibilicy of dote everlap. siore 1o A funciion o ool
consumption and variation in food consumption per day leads to dose
variation. Also, any vaviation in food consumption per unit weight of
animal leads 1o possilie dose variatiecns. If there is o 204 variciion
aroved the weza, then the doses we are theon comparing ére 0.5 g/t Jday
(range 0.4 to 0.06) vs. O.ZS'gm/kg/day.(rangc 0.20 to 0.30). 1If onc took

1/2 the log diffcrence between 1 and 0.1, the antilog of 0.5 x 10 would

give a dose of 0.3% in the diet. This would ithen result in a sharpey

Food consumption records arc, thercfore, absoluiely neccusary and thn
total dose veccived should be calculated frow the start to finish of the

experiment.

Water Lavals
If municipal water contains 25 ug/liter, an 80 fold increase in water

content would give 2 ppm in the water. If one assumes that the rat food

- contains some fluld phase to reduce dust, let us then assume the 400 gn

rat will drink 10 ml/day, or an exposure of 5 X 10 gm/kg/day. The

v

threc doses, two routes are now geometrically rclated.

A key point is how much fiber and at what size distribution will stay in

suspension. Preliminary EPA studics (Dr. Tardiff) have indicated that

.up to 10 mg/liter (10 ppm) of chrysotile, crocidolite, .and another

amphibole may be suspended in water. This is primarily small material.
Thus, the asbestos in water study appears to be feasible. - However, it

should be recognized that the particle size distribution to which the

unimal is orally exposcd by placing asbestos in water is different from

U00LS
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that w.on osbentce. 29 mixed into the dict. 7The actval particle size

— )
Alet-lbmtfon in vater shovld He accucately determined.

For ti» ashestos in water treztments, in order to miniulze the cffects

of settiing out of fibers, jt was suggested that water bottles bec prepared

cvery «ofternoon ~nd talen away in the moyaing.

Pieta;y pireparation and waste disposal rnust be carefully standardized.

)

Alr nonitoviag for fiber content should also be donc every six months:

at night as vell as during the dey vhen coges are being changed.

At cach tine of sacrifice, several fecal pellets should be saved from
the cagc holding that particular animal. These pellets should be
analyzed to see whether the size distributlion end chenlstry of the

esbestos fiber changed during passage through the G.I. tract.

The Committcc considered and rejected the gavage route of administration
for the following reasons: (1) possible bolus effect, (2) time and cost

foctors for the number of animals jinvolved, (3) possible loss of animals )

during the period of treatment and (4) interactive irritation artifacts

leading to cancer. -

NUMBER OF AJJIMALS

A The number of animals chosen is based on a lifetime study, under SPF

conditions where a significant number of animals will survive intro the
third year of life. If one expected a 50% survival into the third year,

starting with 500 animals (250 M, 250 F), would only give 250 animals on

95590018
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whiclhh to base a conclusion. One oscumes, In this case, the pesos! "iity

oi no effect being scen the first two yeaus and any . cil e e

20000 FEL SRR Y S S NP RO

that may occur in the third year occurring at a low incidence. Therefere,

the Committee recomended 500 animals for cach treatmeni level.

‘‘he Subcommittoc zlso recosnizes that it 1s never pessihle, in the 1eil

worid, to hiove a sufficicut, number of animals pcr trezfieni group

to
reduce the possibility of a false negative to a mathemctical near zcro
level. We do fcel that the number of anirmals chosen is adeguate, particular’y

vhen one conusiders the large number of guestions we arc =tiempting to

[

answer at the sare tine.

The numbers cliosen are a compromisc based upon feasibility of carnying
out the total study as well as the assuaption that possible target

‘organs, particularly the gastrointestinal trace, will have a low neica

level. The more accurate the determination of background noise, the

better one may be able to mecasure possible treatment diffcrences.

- Therefore, the Committee recommended that 1000 animals (500 f, 500 ) be

established as a control group.

The Subcommittce recomnends that an additional 50 animals be added to

each treatment group in the major rat study. In this way, 10 animals

may be sacrificed at 6, 12, 18, 24 and 30 months. With this serial
sacrifice, we have a samll pathogenicity study as well.as time frame

reference for tissue fiber content. McCrone Associates will analyze 7

tissues, from one animal, for asbestos content, at a cost of of $200.

CWAYA
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The i frtee y: oo fiber type as to priociity in oral carciusogen testing.

In order of decrcasing priority they are: chrysotile, crocidolite, tremolite 5

and acocite. 7The priority ordering is based on the total number of the

populction that moy be exposed.

Cniysotite exposure may occyr in fluids due to the use of chrysotile
containing filters for certain beverages, the possibility of ébrasion
from chrysotile containing asbestés»concrete water conducting pipe, and
froz the geological contribution to water that may be used for drinking.
Solid pi.cre inpestion of asbestes may occur from possible chrysotile

contaminaticn of tale used in foods and orally ingested drugs.
Therefore, chrysotile should be tested in food as well as in water. )

It was recently reported that crocidolite was used in asbestos-concrete
wvater conducting pipe. If abrasion of fibers from this pipe occurs,
crocidolite would then appear in the water and could also be contained

in foods prepared from this water.

Therefore, crocidolite should be tested in food as well as in water.

It should be noted that placing the amphibole crocidolite in the second
priority ranking, we recognize that the level of exposure is possibly
much lower than for amosite but the number of pecople potentially exposed
in the former case 1is inordinately larger than the latter. Furthernore,
if the asbestos question is only a subsct of the more general fiber

question, the choice of several fiber types within the subset may give

GSO0LS
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a clue as to whether any possible response ic physical or pbhysical/
chemical in nature. Therefore, the Committee strongly recommncuads that
all fiber types be considered simultancously in the major chronic feelng

study.

Tremolite is the major possible asbestos contaminatnt of tale used in ’

food and in orally ingested drugs.

Therefore, tremolite need only be tested in food.

i

Since talc contains anthophyllite and chrysotile, as well as tremolite,

a

the Subcormittee recormended that consideratien be giveun to feeding

mixture of the three in proportion to their occurrence as a contaminant

in talec.

Amosite exposure is a case of a localized situation rather than a national
one; namcly, the problem at the western end of Lake Superior. The question
is one of amosite in the water which could 2lso be contained in foods

prepared from this water.

Therefore, amosite should be tested in food as well as in water.

i

FIBER SOURCE AND QUANTITY -

The Subcomaittee agreed that the U.I.C.C. standard asbestos fibers
should be used whenever possible. It was recommended that U.I.C.C.

Chrysotile b be chosen, a mixture of chrysotile from & wines in Canada.

In addition, U.I.C.C. crocidolite and amosite would also be used.
Dr. Groth mentioned that the only commercial deposit of tremolite was

in Rorthern Italy. He had obtained a small sample of this material from

6495590015
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Jobr 8. Moapwille. The Chairmon has already vritten Jobns-lanville about -,
obtaining a aufficicnt quantity ol this trenolite material to conduct
our propoced fceding’study. The Chairman has been formally notificd

thot U.I.C.C, material would be available for our purposes.

The Subcommiitee recorrended that all asbestos fiber types used‘be
cavefully claracterized as to fibers within each size category, and a

¢istributioa by weight.,

The protocol recommends, at the highest level, 17 in the diet. This is
0.2 gn/rat/éay. For 1000 days this would be 200 gm/rat and for 500 rats
the total amount of asbestos fiber needed wvould Le 100 kg, A level of

0.01% in the diet would only take a total of 1 kg for the same number of

animals, The water intake study would be still lower.

.If one coasiders a factor of 507 to 1007 as a ioss factor in preparing
diets, spillage, waste, etc., the fiber needs are thcrefore from 150 to
200 kg per asbestos type.

In the consideration of smaller scale studies with other species in the

multispecies approach, additional amounts of fiber will be needed.

In addition, if other laboratories, possibly in other countries, want to
undertake studics on other facets of the asbestos question, again additional

quantitics of fiber will be needed to have a cowmon baseline for comparison.

Finally, if any one fiber type should give positive results in any of
the proposed studies, a sufficient amount of material should be on hand

to be able to conduct further investigations.

i - . | wa——
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Consldering all these factors, the Commlttoe felt that it v rcasunablo

to start out with 1 ton of cuch waterlfal, These sanples chouid be well

characterized and contain a complete spectrum of fiber sizes.

The logistics inplied in the above are enormous. One might approach

Industry to solve this problem, but this approzch would be criticized iu

somz gusiters. On the other hand, the ULCC Committee vhich prepaved the

previous set of International Standards ave an alternative source. They

have hnd past experience in handling quantities of material of this

eize and in these characterirzations. The solution to znd successful

operztion of this aspcct of the protocol is the key to cverything elsc.

Miscellarn~ous Factors

A patliclogy protocel at sacrifice must be develcped with particular

attention paid to the means of examining the G.I. tract.

Asbestos in the food and waste contaminent in the cage must be co

handled that .therc is not a confounding inhalation exposurce to the test

animals.

with all phases of the animal study must be carefully controlled relative

to safety.

Waste disposal must be such, with the quentities of asbestos involved,

that there is no environwmental aspect.

The question was discussed of randomization of animals and

the potential for cross contamination when all treatmcnts-are in the
same room. It was felt that duc to the known carcinogenicity of the
positive control, these animals chould definitely be kept in a scéarntc

room., Perhaps, the asbestos’ levels and controls should be separated.

In addition, occupational health aspects of all people associated

16555900158
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Give Subocclttee reoomvends that this question be aired with the

"’_.:.-:fz.t.)."‘:",A—\.

there sheold be strict guidelines for animal observations during

tue course of the experiment.
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SURCOILITTTEL COTIRNTS

S fultispecics Approach

Onlyvto involve chrysotile and crocidolite in diet at dose of 0.5 gm/kg/day.

Harmoset

At the San Antonio mceting, November 1973, of Dr. Saffiotti's contract
carcinocencesis program, a report was given of spontanceTs intestinal tuior:
in the Oak Ridge marmoset colony. Depending upon the possible availabliity
of anincls, chrysotile and crocidolite, 0.5 gm/kg/day, should be tested ou

up to 50 animals for each fitecr type-food exposurec.

Considéring the time needed for any possible pocitive results, this ov any

other possible non-human primate study should be initizted as early as may

€GG6G9001S

be practically managed. o

Hamster

Colonic cancers have been produced by chemical agents in certain streains of

.

hamsters. These strains, when identified shiould be challenged with chrysctile
and crocidolite, at a dose of 0.5 gn/kg/day, 100 animals for each fiber type,

100 animals for the control, food exposure.

Mastomys
The mastomys, a South African rodent, shows many spontancous tumors. From
our point of view, the tumors of interest arc carcinoids of the glandular

stomach and adenomatous polyps in thie arca of the ileocecal junction.

Putting asbestos in the food, at a dose of 0.5 gm/kg/day, might exhibit a
possible effect by either sﬁortening inductlon time and/or increasing
incidence. Chyrsotile and crocidolite will be tested, 100 animals for cach

fiber type, and 100 for controls.

.



Chickous

The chiicken, upen adainistration of asbestos intratracheally, has developed
tunoa, {ndicating a suseceptibility to asbestos. In addition, unlike the
wedar ¢, o pellet [ormer, the chicken has a continuous {low GI tract.

’
Chr, i ond crocidalite will be tested, 100 anirals far each fiber type

7’

and 105 {cr controls, at a dose rate, in the food, of 0.5 gm/kg/day.

Trout
Recently. the trout hae been shown to be a very sensitive system indicating
a carcircjenic response from a variety of chemicals. The Committee recommended

that both chrysotile and crocidelite be tested, in the food, in this model

system gud possibly in water as well, ' £
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SURjre: TOTOINL 1T OF VIR - e Teolat e, Tdunieificotion,

.o

and Deterainnticn of Anleslos

The purvosc of this dinvestipation is te develep a prociieal, relisble

nethad for the dselation, idcniiiication, and deteriination of n:hostos
in fool's, druzz, cocietics, censures preduete and ticcees.  Technmiques
rest Ln doveleopad Lo icolate the asbeston (vhure nea as usL-d in
theze inud,trzby {ruom such divorse subcirates as vincred selid. (e.q.,

tele, f3lters, Luildin watevials, food solids (e.p., rice, contirs
materiale, food-npacia; ;~" materizls), senisolids (c.p., mavont:alise), and

w

liquilds (e.g., vater, alcol, 37 r bovererrs, {2ltered Loveranen, pavonteoLres
soluticne). So?rbiliz;ﬁJon, 1t1a!1\u, centrifuratize, and Jlstotion
bhave Loon uced for this purnose. AlLCTﬁﬁLLVCly, direct

tecknicacs may bhe Ceveleped (o.g., H-ray diffracticr) and
appropyicle, or a corbinaticen ol LLLH”;(JCS; Novel La;hni1”=-
electrophiorasis, »revicusly vacuploraed for thiie probhlo, :
The metheod must contain provicion for estinating particle sizc distribu—
tion.

To be practical, the meihad nust requive suvbstontielly loss tiue

analysis than tlic prescnt 6 vo 8 hours per gsarple roquived by cle
microscezy but witheut sacrificing relichility with rc:p i

cation. Conputer interpretation of clectroa or optical

possible procodure.

To be relicble, thz nethod must parmit positive identification on idanticnl
sarples by at least six lshboratorvies on 10 szmples vith no falue pezitive
“ddentification and not moare than 1 false nogative ddentification par
laboratury. A leeser degrec of reliability mav be accuepled wich sone typo
of products. The dovelopient program chould attenpt to oblair reproduci-
bility in ths same laboratory on the saie ,auvl. vithin a2 factov of + 4
(c.g., results should fell within 0.25 to 4 X 107 filers/unit volume).

In the developuent of the method consideration also should be given to
isolation, icoutification, aud determination of asbeostos after contact
sith foods and druge for normal bandliung, clorage, anda distribution tirmos
encountered in cemnerciel and consumer channcles; and in contact vith body
fluids and tissues as wvould be encountered in long-tcrm aninal feading

sludies.

The ceatractor wmust be aware that a laboratoly envivonment oftun containu
unsuspected sources of potential asbestos contamination. Adequate “eloun-
room" facilities is an csscatial requiraieant for tha cxeccution of this
countract., ' . - .
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