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: : ’ Frogessl -

I. INTRODUCITOH

The grc*.‘u‘.ng lungz cmacer problem is teédey a2 matizr of

\ Tte Ssranuc Latoratory
. IMr E7 c;.‘e 1€ Coxzittes

Textile Irstdiate
2/15/55

ccataern ke

ledge. Though come have ventured to vlsme cigar=tte snczing, there is
strony suppcrt for the theory that the diversity of ervlwczz:tanu"’ heszds
"otend nt on civilized cctivities constitute s composite cn--::e:"ix.:b snlc

facters Chief among these sgenis are the nocuous custs of
Yo witich industrizl workers 11 over %he s:orld are consitsn
Jome of these dusts ere knowa to be and others saspected

var.cus Xnis

tly being axpoecd,
. :
£ beirg cercins-

genic. Ygbesios dust is e typical cxemcle of a nalerizl cuspscted cf

having cercinogenic properties and, in view of the large nuzbers of .
individuals concerned with processing asbestos products, deserves inves-
tigation. Several authcrs alrecdy heve unhesitatingly ineriminzied .
csbestos. The strongest claims concerning tae cercincgsnicity of astastces

ere based on officisl Britien governmental statistica, Ho

wever, in &%

least certain geographic loczlitiss, particulariy in C ;=da Where scze ©f

failed to cemonstrate a compesrable menscirg increace in th
rate among industrial wvorkere exzposed %o esbasios dusi, *h
does occur here also., Ferhaps these differencss can ‘r.e ac

the fact that in England the msin nsbosios product kzrdiszd

the world's largest asbestos nines ere to be found, alia‘cle cbzerverg Lzva
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crocidolite and emosite, wherezas in Czncde chrysetile is nere extersively

prouuced. Crocldolite end emosite ere, hewever, ales usad
rerious textllﬂ and indestrisl processes in the United &%

V¥hile asbestos is thus suspected of contriluting
of lung cencers, 1t is by no means yet kmcwn in vhat wsy
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cccurring naturelly in asgociation with scbestos, ic the resl cziase, there-
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Yy accounting for geogrephic differcnces in cancer incidenes.

A study has slready been carried out at The fzranac Laboreliory &7
reans of which it wae proved tast the ichelstlon of C’Jﬂ&'.lis:l cizysotile
cust produceé significantly increaced ccevrrence of neopleess It miecs vith

& high spontenscus pulmonary tunmor propsnsliy (sirain C‘ W

narecs the sers

'sotile had no such influence ot mice with a low natuvral turer inci-

cence (etrain € 57). However, such experimente wiih mice
rere pilot study only and e5 these mice are tumcr-grone, i
ihat the aebecs%08 hes not yel been ghowm to he a M,ctf

2.
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arcinoger. Tio

-
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uO pmbe tn° posmb;l:.uy ’mat o‘chf-r specific var"c“:ie: ci‘
ticulerly the very ruch pusparcted Mfrican crocicolits erd
heve £n enboncad inflience on tin rats of lung turor r‘vo&’
mice. Support is sought herewith for such s stuﬂ) .
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Exheustive studics Uy Tas Snranec Latoratory neve led o the elators-
tion of techniques wherehy lung cancer can be suecessfully incucad Ia ~els
ty ceusing thkem to inphalc beryllium sulphats duct. Zhe L..tor‘t..-,, bss
cxtanded this study vo erploras the preblam of co-cercinogeniclty ty expos-

ing rete, which have teen caused ‘o brestbz ULoryiliuva sulgp
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pericd of 6 months, to other industrizl substances (i.e.,iron and quertz).
Variations in the snticipated response of the rats to beryllium under
these eircumstances may serve as an index of the co- or enti-carcinogenicity
of the substance under test. Support is now sought for the application cf
this method to the potentiel activity of esbastos dust.

II, PLAN OF PROPOSED EXPERIMENTS

It is proposed to study this problea in four phases over a& thres-yesr
period a8 followe:

A. M investigation of the potential co-carcinogenicity of asbestos dust
in tunor susceptible mice (strein C)

In this proposed study each of three groups of 75 strain C mice (male
end femsle represented in equal proportfons) will be expesed by inhelation
to crocidolite, amosite and chrysotile esbsstcs duet for psriods up to 18
months, half in each group to short fiber and the other half to long fiber
ecbestoss A fourth group of 75 strain C mice will serve as a control.

At regular intervals ssuple batctes of animeis tron each group, suf-
ficlently large to have statistical eigzificance, will be sacrificed end
a histologicel search will be msde for evidence of zebestos rssction and
tunors in the lungs snd other orgens.

B. An investigntion of the potentisl ce-cercinszznicity of asbestos dust
in beryllivm-prezpared rate

In conducting this study 400 rata {hz1lf of thexz mele end the other
ralf ferals) will first be rendered luns cancer susceptible by exposing
them for 6 months to a beryllium sulpasic asrosol for 8 hours por dey, 5
deys per veek., Previcus Ssransc Laborziory expsriments have shown that an
sxposure of this kind constiiutes a stiruius sufficient to ceusa single or
several adenocarcincrata to develop ia *he lunge ah periods raaging froa
5 to 10 months after the czesstion of tae beryllium exposure. Absut 14 to
15 months from the cemmencement of exposure there is a sgudden pzek produc-
tion of neoplasmatas vhich ig uninfluenced by the duration of exposure to
the beryllium beyond 6 months. These tumors ave true cancers of a type
which do not occur nsturally in rats and it hss proved possible to trans-
plant them satisfectorily ¢ other rats of the ssme ppeciles,

After a rest period of one week, during vhich exceesive b:ryllium is
allowved to ba ercreted, ones-seventh of ‘ke eurviving rate will be trans-
ferred to residence in normsl eir. It cust bz mentioned that, 2s found
in previous experiments, a varlesble proportion of unduly susceptible rats
(usunlly about 10 to 15 per cent) may be expected 4o succumb to scute
beryllium intoxicntion during the initisl phases of the experinment and
certain othere may b2 elininated from tim= to time through causes beyond
the immediate scope of laboratory contrel. It is hoped that 350 will
survive the preparation.

.
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Ag'mentioned in the preceding prrzgreph, ore-seventh of the surviving
rets will be transferred to ncermal sir where they will te allowed to re~
main for & period of two years as & control, The rennining six-sevenths
of the surviving rats will be divided into 6 ecrel groups and trensferred
to 6 separate chambsrs where they will be exposed recpectively to long-
fiber and to ghort-fiber of each of thrze dusts: chrysctile, crocidolite
and smosite. At regular monthly intervals the rats will be subjected to
x-ray exemination. At the szme time stotisticelly significant batches,
including 1l those showing x-rey indicaztions of lung tumors, vill be eac~-
rificed and subjeccted to histclogical study for neoplzsm cnd ssbestos
reaction, blochemical analysis for beryllium in various organs and quen-

. titative chemical recovery of the asbestos. The statistical results of
this proposed study will te compared with data already sccumilated in The
Saraonac Laboratory end msy be enticipnted to assist materielly in eluci-
dating the question of the relative carcinogenicity of different types of
asbeaitos Tiveise

C. An investigation of the carcinegenie influence.of beryllium sulphste
dust on rats zud guizcz ples previously exposcd o asbestcs fivers
bv injection .

Previocus experiments by The Sareacc Leboretory have shovm thet & char-
acteristic lesion may bs induced in guines pigs through the intratrachesl
injection of measured deses of long-fiber ssbesins dust., This resction
led inter elie to 2 marked Treonchiectasis 13ith pepilloms production and
some edenomatosls of the bronchi snd bronchioles. Fo melignani neoplesia
wes induced. The study was hewswer intsrrupted teco soon to te conclusive,

It is now propoced to initroduce leag-fiber crecidolite, smosite end
chrysotile, respectively, into each of 3 separzie tatchesz of 50 guinea pigse
and 50 rate. After & poriod of 6 months it is planned to plsce Lelf of
each surviving bateh of puinse pipe endé rats into the barylllium sulphais
chanbers for 6 monilhs while leaving the other kalf in fresh eir. At the
end of 6 months the enimels in the beryllium chambers will be transferred
to freeh air.

Cancer has not been previcusly induced in the guinea pig bty means of
beryllium but esbestosis has bsen preveked in that species. 1t is hoped
by these sets of experiments to chew vheiher ths asbestos fibers have eny
influence vhetsoever on the rgts of cancer production,

D. An experimental inveetigation of the co-cercinogenic influence of
gsbestes fibers end berylliwm sulphate on monkeys

11 previocus resemrch on asbestes fibers has bcen ccnducted on snimels
several ordera removed from man in the phylogenetic scele., It hes been
tacitly sessumed thet the effects produced cn these enimals may be safely
extrepoleted to men, It is obviocusly most importent to probe this theory
by the study of the effects of these substences on members of the primate
family.

The Saronac Lebcratory hes receztly sinrted scch B progrenm of study

using the Mncacus rhesuz moakey as toe experimental subject. It is now
proposed to expose at lesst 30 such ronkeys in pairs to the combined
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effects of the three different types of ssbestos tibers and to berylliua
salts, varying the order of expecsure and slso the time of exposure, eitier
to the beryllium dust or to the esbesics dust. Even if no results are
achievable with respect to cercinogezesis, it is believed that such an
experiment will materially elucidate the problem of human asbestosis.

III. COZENT
Facilities available

(1) Four specielly constructed dust chembers for the automatic
safe expcsure of animels to beryllium, a material which is
perticulerly dangsroue.

(2) Twelve other chambers for exposing snimals to constant
aerosols or mineral substances for prolonged periods.

(3) an engineering divisicn to ccatrol =zccurately the levels
of dust exposure, design new eguipneni, control hezrds,
end identify and quentitate inorganic substances by

_chemical, petrographic end x-rey diffraction methods.

(4) A pathologicel division for the histological study of
enimel organs.

(5) A radiclogicel unit for serizl excminaticn of animals,

(6). & biochezistry department specially experienced and fully
equipped for the study of tarylliuvm protlexs.

(7) The archives of the leborz*orvy house the experimentsl
records, tissue slicdes and preparations =nd represzat
seventy years ol continusus research on tuberculosis,
industrisl disesse, end luag cancer. In additicn, there
is & specislized librery. :

Bervllium chambers

The conduct of 2 dusting experi=eat with beryllium compounds is a
hazardous procedure because of the high degree of selective toxicity of
beryllium for man.,  The Sarenac Labtoratory experience in coping with this
problem extends over the past 10 yezrs and egpecilelly-designed dusting
chenbers and techniques snd well-trained technicians are available to
prevent any serious hazard erising. To cope with the large number of
enirals which will have to be expossd in & composite experiment of this
type in order to ottain statistically significant results, en additionel
ducting unit will have to be conctructed, as the existing 4 chaxbers are
designed to house 440 rets only. If, therefore, this proposal is ec-
copted by the Committeo 1t vill bte sppreciated if the fundn for conatrue-
ting such a unit can bs mede aveilatle epproximetely 3 to 4 months before
the anticipated commencement of the experiment,

Macroradiography

For the proper control of en investigation of this kind 1t is essen-
tiel to control the developrent, of lung tuvors by s2ricl radiography of
the animals under exposure. The e:dsiing x-ray epparntup availsble for

4=
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.

the study is of the conventionel type. It will have to be adapied to
render possible primary image enlargemest up to nine diameters. The
radiographie accessories needed for thais purpose sre availablae,

Iv. DISCJUSSIOH

The prirary purpose of this proposed erperiment is to probe the very
vexed question of the re2lationshlp of asbestos dust inhelation to the in-
creasing diascovery of lung cancer in moan, Shiculd s significant statiotical
result be obtained {rom this study on mice, guineas pigs end rsts, combined
with the results of previous snimal stiudies on asbesios conducted by The
Sarenac Laboratory, nev evidence either for cr agzinst the slleged rolis of
asbestos in causing humen lung caacer would bs produced. Ho cozpareble
investigation on industrisl co-carcinogenesgis hzs pravicusly been sttempted
anyvhere else. The beryllium method, morecver, provides a unigue &nd reli-
able tool by means of vhich to study cercinogenesie. Its chief adventege
over &1l other known carcinogens is fhat the beryilium itself apparently
undergoes no change in the animsl tissue ard cea therefore be relied on to
procduce a censtant calculable effect.

Astestos is used extensively eil over the civilized world. Kot only
are the miners exposed to it, tut so also are tiz thousands of indusirial
werkers, mny of whom ars in the upper s:ill brackstz, vho are concerned
with textile, ceramic, constructionsl, brakestkos, pepsr, transite pipe,
ete., indusirics. BEven cerizin cigarotic filters core made fronm asbesitos
to shinid off alleged cercinogens in itchacco ters!

Should it be proven thet msbestos can provoke lung cancer, the efforts
of industrial hygiere enginsers will have %o b2 intsnsified to ensure ever
lover cust lewels then sre currsntly considsred compatible wita the sbsence
of riek of nsbestosie. Physicizna will have to ztudy their asbestos-
expcsed patients with greater circuwespsction exd b2 cn guerd egeinst neo-
plasm for longer pericds after cessation of the exposure than is currsatly
the practice. Much medico-legel interest elso davolves on this isesue,

On the other hend, should the conirary rinding be obieined, the ex-
perimental results will furnish o degree of rcapsurance to executives end
employces in the agbzetos irdustry.

Should esbestos b2 proven to be a dscisive carcinogen or co~carcinogen,
this would provide z further avemue by meane of waich the genersl problen
of cencer can be studied, either with en eye to hunnn prophylexis or
therapy or in an effort to eluéicetc thae histochemical and biologicel tagis
of carcinogenesis. Unlike many cther nocucug egsntz the esbeaioe fibsr cun
usually be relied on not to migrate any great distsnce from its site of
inplentstion snd thus can serve os £n excelleri instrument for focsllzing
the diseese procecs. Moreover, a great deal is alresdy known concerning
the physical and cherical properties of the astestos fiber and if the fiber
preves carcinogenic the search for specific causes of cancer msy te nzrrcved
dowvn consgiderebly.

In addition to the study of cancer the croposzd investigaticn will be
able to shed new light on the pathsgeneeis of ssbestosis, about which zeny
problems remain unsolved,
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2, Personnel Requirements for the Provosed Investigaticn
PERSONNEL SALARIES

Nenes Functions §-Hourly 1lst ¥r. 2nd ¥r. 3rd Yr.
G.W.H, Schepers, M.D.,D Se. Prineipsl Investigator - - - -
L., Blinn Executive Secretary - - - -
P. Pratt, M.D, Pathologicst 400 1200, 1200. 1600.
0. Dobrogorski, M.D. .. Assistent Pathologist 4.00 1200. 1200. 1600.
T. Durkan, M.E, - Chief Chemist 4.00 400. 800. 800,
M. Roberts, H.E., M.S. Engineer 4.00 400, 400. -
L. Scheel, Pa,D," - Binchemiat 4.00 400, 800, 800.
S. Eeezer, M.E., E.E.- Biostatigtician 3.00 - 300. 600, 600.
A. Delghsnt Resesrch Bssociete 3.00 - §oO0. 2C0. 6c0.
L, Redlin Assistant Chexmist 2.50 - 500. - 500. 500.
D. Bailey .. Pstropgrepher 2.50 = 500. - 500. -
F, Creedon Histologict : 2.50 - 500, ° 500. 10C0.
T. Roocusy Radiographer 2.50 - 500, - 500. 1000,
E. Cockeler Photcgrapher . 2.50 - 500, 500, 500,
R. Clark Pathology Technician 2.00 620. €00. 600.
M. Moody Mschsnie, Technician 2.00 600. 200, -
E. Fear Histology Technician 2.00 600, 600. 200,
Y. Gey Histology Technicisn 2.00 600. 6090, 800.
K. Philipp Riochemigtry Technicizn 2.00 600, 1200. 1200.
0. Eoula Mnimal Careteksr 2.00 400, 200. 200.
R. Ythitelaw inimal Csretexer 2.00 400, 200, 200,
Yo Meclntyre Tyoinath "2.00 200, 200. 2C0.

-6-
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V. BUD3TTARY REOUISZSENTS (ecnttd.)

B. Mnterial Reguireuents for the Proposed Irvestigztion

First Second Taird

Animels . Year Yezr Yaar
30 monkeys at £40 each . $ 1200. - -
300 nice (strain C) at &2 ezch 600. - -
550 rats (Sherman strain) at $2 each 1100. - -
150 guinea pigs at $2 each 300. - -

ainuenance 5,500 mouee months et $1/3 per aninel menth €00, ). €00.
10,000 rat montho et &1 per enimel nonth 4000, 3000.  3000.

3,000 guinea pig months at $1 per mimal
month 1000. 1000. 1000.

1,000 monkey months at $10 per enined month  4C00. 3000. 39C0.
" Dust Ch=mbers ' N

One new chamber 4o increzse total aveilzble from 4 to 5 1000. - -
Beryllium disseminator for use with above 200, - -
Replacements end readjusizents - 5 50,
Maintensnce of 5 beryllium units et 8500 por yf-ar 500, 500, 500,
» ® 5 apbestos chambers at ® P 500. 5C0. 500.
Suvplies
Generel suppliee . : 150. 53 50.
Glagsvere 50 25. 25.
Pulverized esbsstos 50. - -
Peryllivm sulphave - 50 1bs. st $15 per 1b. Z5C. 253, 250.
Rediogrephic supplies 200. 300. 300.
Histological u : 200. 200. 2C0.
Photographic " 100. 150, 150.
Dust counts s 75. 75 50.
Fguipment

Rediogrephic acceseories to edzpt & humen unit for the
seriel cacroradicgraphic study of szsll enimels

(estimated) 1080, - -
Petrogrephic microscope sccesesories 1C0. 120, 100.
Miceropaotographic sccesgories ond replacezsnts - 100. 1C0.
Miscellsneosus lesser items 100. 120, 100.

.
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V. BUDSETARY REQUIRFHMFNTS (cont'd.)

Ce Susmary of Budgetary Reguirements

First Sacond Toird

Yeor Yenr Jear

Professismal Assistants $ 4,800. 5,900, 6,000.
Technical n 6,500, 6,300.  7,000.
Animﬂls R 12,8000 7,6000 7’6000
Dust chembers 2,200, 1,050, 1,050,
Supplies 1,075. 1,050. 1,025,
Fquipzent 1,200. 300. 300.
Travel ) 3000 3000 3000
Scelal Security & Retirement 1,130, 1,220. 1,300.
Contingent 500. 500, _500.

Sub Total $ 30,505, 24,220. 25,075.

Institutional Overhead -~ 25% 7,626, _6.055. _6.2%3.

Grand Total 8 28,131. 30,275. 31,344.

D, Fipancial Suppsrt of ithe Projsct by the Serznac Laboratery

The Sarsnac Laboratory will e atle to coatriitute §14,000

Total

16,700,
12,800.
28,000,
44300,
3,150.
1,800.
920.
3,650.
1,500,

73,800,
19.920.
99,750

per eanum

fovam its evallable recearch funde during the first yesr of thais study axd
hopes to continue to meke such fineneianl support availedle during the sue-
ceeding years. Pleasse note clso that the saleries of the principsl
investigator end the exccutive ezcretery will not be derived froa these
funds. The totel support reguested from the Air Hygiene Comuittee of the

Asbestos Textile Institute, therefore, smounts to:
$ 24,131. in the first yesr

16,275. in the second yser
17,344« in the third yeer

GWHS:mem
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