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1, ZTEE PROBLEH

The spesific problen is %o eacertain vhether or nol o rolaw

twncihn pxisata balkrecy the 1nhala!¢im of asmm:ca dmst ﬂaé primaw

-
T ———

PUMMORETY _COROEr,.

Z, GLIERAL RENARES

The ropld inorsuss in the incidopce of luny eansor &uring

———_—— i e -~

tee papt thirty yasrs hiss bocome the subject of a grest deal of

orivienl study sad epoculation, zEfm;( imestigabora oontond Yhat

B A T

thilo mcreams 1& _marely apparent and oai be wraditod %o a ahiﬂ'. Ln

M T L —

the age composition of cur populntion in rocent deondes, to hetier

diagnostic facilitloa, end %o & kKasner apprecistion by the iay pop-
ulation ond medical profonsion soncerning the importanss of early

dstootian end treatoent, Ot:hm-s maintatn that ths increase ia regl

ppe———

and orusad by the pregsace of new caroinogetfe fectors in our ene

vivompett, many of whioh are of fndustrial origin, Thir conuspt

rgfpimtory system, Some of thepn cansers hevs b transed to cerw
tain ohamical or physical egonts, In consoquence, thers ia a A e

ing Semdenoy %o iporiminate msny other agente irraspestive of the

lack of ciaar-»ont sudema to prove their caroinogm!.c vapadilitiva,
sty N - comb M._....m SRESS MAAMLLY M e e,
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Eyvidenos repgarding many of thur, hwwevor, slthough freguontly son
M .

towved, 1o suffloiently serious to smrrant extensive epidemiologicel

enc experimentel investigetion. Aeiastoa dugt is sn this category

————————

{Bueper, Lynoh, Nerawsther, etc,} and the mabestos indusirles in
Queboo ars in a unigue position to pursus thess epidoniclogicesl ine

vaniigations,

=pRY I3
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EPILENIOLDOXCAL RVISTIOATIONS
e R = i v+ eensan™

=

3. It 1n portinent Iz point out hers that such investigeotions cre
indead somplicatad snd demand the nost soneidersd decign lset
in flnal anmplysis tho resulte obtatved will heve 1ttle aignificansce,
For exampie, the innidamos of pulsonary csrcsr appears o vary gaos
graphloally and reclally, 2 statistical study of & sories of indiw

tridusis expased to ashoston must be eontrolled, thorefera, by »
winflar study of individusls of similar gsographical distritution
and racial typs, and of the sape sge and s8sX, not expossd to sshes~
tos, Since thy ipoidsnce of dstected pulmonary canosr veries with
the dagres of effort sppifed dn deveotion, both groupt, the exposed
snd sonwsxpossd, sbould be zfwdited by the same teohnique and perhaps
wvon by the same persamel, Ap 4t {2 not psossidis to exemine a

vy A A M bR A A 1

Targe population by exbaustive tochniques such as bLiopsy, soututs

osaninetion, end bronclifal washings, 1t eeema most _practical Yo sarry
out the propoasd atatisticsl atudy essentislly as mn Turay y_survey.

z

——————

dota, culy

-

Ly

e '
* .”7/'/',:;‘ i



Waen ths presoncs of neoplasm in an {pdividunl Ls suggested by this
teohniqus, hoe should bo further studled with tha purpese of etla~
pllehing or excluding this diagnopia with certainty, Other fao-
tors suspacted of being cproinoponic, such ss sigarstts emoking,
may constitute variedblee within the population to bs siudied, Inw
formation as to theae variables must be obtained as well na {nfore
mation conoerning exposure to asbestos, 1T appesrs That clgnretts

rmoking is the mos$ prominent varieble fastor in ths opidemiologieal

study propezed, Gthor suepeoted factors suph s atmosphoric hydro-
asrbone would be asrentially constsnt for enth group of individusle

iz the same gaogrephio Area whera cebastos is boing mined,

4, 1In vis¥ of these conpidarabtiona, it ie supgoesled thet only dere

-
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teln phases of the spidopinlopical study bs underiskon st this

Srvrrs et e

time peading the advice snd recomnendations of those with e wide

’
R

experisnce iu the gonduct of auch etudice, Agencies with this exe

“t

patience ares the Esdiexl Jlcszargh Commells of Canada snd the

~ dwce b R A Gl AR !\C’I*"“'u .

be Are o B Fr rmed Pher )"m{e’

oo

United States, the cancer sociefies of Bboth couwntries, the respes-

1 o)
tive tuberoulosis scoioties, t7s National Canesr Institute of the \ = W
’ &
Uy S, Public Health Service, and the Sloanefetyecing Institute of ] x4
= e Bl SRS N %
the Cancer Memorisl Hospital, g \% 3 l
e - %N
T /

§. The phases of the epidemiciogion) atudy which might be under-
taken tmmoediatoly inciude the tlinical and statistissl dats al~
ready svailable for mmpleaywes in industrisr suchk as thoge at Thot-

ford and Asbestos, whers routine physicsl examination and chast

e




Xorays have been stendard pructice for ysare, In essence, thie
program ehould insiude scruliny of -all-wmodivel records, of chast

roentgenogroms of ull empliopees, of autopay protosols, sad ofl..

\ v, R
W&u for evidepcs of malignancy, I &hould bs peinted
out theat statisticsl onloulntiona relying as ¢lloicel recowrds or

o death oertificates bagsd on elirival diagnoels nay sontaln s
wide renge of error in the fundamenbal matorigl sné oy be wure-
lixble ap to the adegriuts numerieal sonciuvions reschied. Simg-
larly, euwtopsy protocols may ropresent only o hiphly seleotive
sampie of the tofal wortalidy sud oy constitute, therefcr\s, &
wighted index of tha incidanca of cancer in eubjschs axpomed o

asbestop dust,

PART IIX

EAPIRIMERTAL IWTRSTIGATIONS

8, The Saransc laboratary with its baskground of study conaerning
shronis pulnonsry disemse, empscisily thet rosulting from the

Lihelation oF imduatrdial dusts ineluding asbeatos, is wniquoely

susliifted to pursue cerdain phagea dealing with the probles of pa-

testoesis and pulmonary senser,

7. For purpase of completensss ant general imformatiom, sertain
briof comuonts eoem jJustified for guidance in the design of ihe

sxparimsntel spprosoh whioh we proposs.




A numbar of oxperimental sethods moy be omployad to test
the scapecity of adbestor %o produce sancer, It is desirable to
ksep in mind, howevar, certsin facts conceraing sshettosla whien

affast the selectlon of the methads

{1} Ashesiasin 13 » ohronie pulmomary digeass resulting

from ths deposltion of cgbestos fibvere in the Lumpys;

therefore; the experimental meihad applosed should direct ew-

phariy on the lwmug,

—

(2} The woight of evidonge is that asbestos fibers pro=

duce their irritetion by & moshianical rather than by

& chemica)l mods of astion, The mrchanioal sction is Intimately

relsted £ the movement of the lwng during respiretion. Thus, an

qxperﬁm&mai method which negleote movensit of the lung and thorew

L

by exciudes the mmhzmiul ection 1:} ail probabi 148y would be

Aprr A ey

nighly Snconelusive mud mibjeot o griticlam,

m—ppveoTT:
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{3) Asbestonis is & dicense resulting from widempread die-

gapinotbion of asberivs dust in the lmny, Relisdls

vonoluslons m an expsrimmtal Investigation with axbestos camnmod,

W mioly fram experinonte with the intratracheal infoction

teohnique whereby e high soncantratlon of dust becones locelired

iz & restricted portdon of the luny and stimulaten axssssive focsl
Irritation. Vhen tha asbsatos dust in introduced into the anipsl
io Yhet manner, the Injeoted dust mmy miss osrbaln potsntislly

sancer~producing sitea in the iung whioch are remots from the




looaliksd area of implantabion of dust, Tt is further posaible
for the exosesive foonl frriteiion, which ig not e uh&rmtez‘i;sf:ic
foaturs of human asbsstosis, %o induce pulmonary cancer whlch
wauld pot have develuped bag the dunt best wnifermly distribuiad

throughout the lung. Thus, tha inixabrachesl injsotlen tochuigue

plone might lead to wnmarranted sonolusions, The intralrachent [
- i
‘mathod has beon uged for cancer gtedics by % oumber of investiga~

tore, prodably bacause of the rolative d¢iffisuliy sad tedisumnecs
of methods invelving iohaletion of tho potential caroinogen, The

inhalation method, howover, has boern anplayed by aninently resop-

s, Ay 3P
———

siged fuvestigators of careinogenie agonts,

8. In pamsing, 1% adght De seid that lung tumors can be prodused

by mumsrous meons in susceptible mice, 1,6., mios possessing

P aa

the tendsncy to d.ewlop tumors spontsneously. BSome of the wmethode

garnarad from the litersture arer repsated spplivations of coxl

far to the sicin; subsutanepun injection of sersinvgenio hydrocar~

bons; iptravoncus injecticn of asrum and ocharcosl dispersions of

careinogents hydrocarbongy feeding lerge doeea of dibongarthracame;

and nbrodustisn of carcinopenis hydrocsrbons jute the roctus,

vagina, psrltoneal cavity, or nloursl savity, For explanation of
the ocaurrendes uf Iung canaer following onch methode, it has been
suggested that the introduotion of cursimogenie compounda imto

the body of the mouse miters the body state 8o that Tumors arise
&t poinls of lnoidantal irritation, The tiore plausibis sxplanstion

ndvaricad by ceriain investigators 4n that the lung Lumsrs are proe




duoed bacaups very smnll amounte of the carsinogenie agent leave
the alto of application and come in sontsct with extronsly .mu--
ceptibla elveclar epithelivm, If this ig trus, {t ig unitkely
that tmuh msthoeds dould bs used fur i.m'eaﬁs.gatim of oruoer and

s gy

asbestoe, & Gust wlhich Nmi.ms within pulmnary tisam, whioh 18

e TR PP —

——— Y.

not traoepurted symicaliy &8 are solubls ahmi.uai agesnts, md

e AN, e bbby b P

waiokh pmducss 11;3 irrita#ing sf‘fwt b;r & mochanicnl rather b‘hm

‘.)y 5 chemioal moda of aouon.

.-

B, Reference hes boen made to §nbrod mireine of mice ih which the
wponitaneous cocurrunce of tutors of the lung is a charsetariatis
foatura, Straiva are avnilabls in vhich the ircidenaa of eponlanuous

lung tumera 15 accursiely known, In coun a¥ralng the imcidence is

Iew, ao that an increase in the incidanos after sn ervorimantsl pro~

caedure ie annily deteztadble. Other sireins with high fnoidenne of

#poatanscus tunors are suitsble o deterdine whother the prosedurs
han saused Rmoras to apposr at az osrlior apgs snd whether the number
of bPumers per zouse has boem incrassed,

The susoeptibilily of the pulsanary tissue in selectsd in-
bred strains of mios ia:k such tiat they sorve ss expellent teat pni-
mals for chocking sn alleged sxtrinsic carcinogen such ms zsbsatos,

A reasonadly delfcetb % % -
A reanon Yy delicate mmasy of the po S of mshestos &s & car

T Y i it ey b vl b e e

ui.mgon 13 ponaiblu beue.usa of the unique mlﬁpliait;, o:‘ tmra

- . Y e s e,
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PaRY IV
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o PROPOSTD EXPER IMENTAL IMS’E‘I&M‘I@ s
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10, MOTHODS 10 BB MMPLOYED

In view of the cansidorations mémtlonad iy the progssding

PATRETapie, the. Baranas Lmborstory propoRes Yo comdust an shporie

:
montal Lfnvestigation mpior_an dntnlotion method snd also, for

suppertive evidenod; 'bho iavratrochesd injeotion mrthed, Iwe

v ——"

groupg of purs intréd strain wise Wil bs upsd, 4,8, the low
spontancous lung tuner “strain ¢ 57 black,” snd the highk lung tansor
"steadn A" {obtained from ths Rosooce B. Jackson Hemorial Lebare
wiory). The enimala of each group will be divided into subgroupe,
squivalent ad to sox, ege, and woight at the tims of insuguration
of ths aotual experiments, After mixing, part of sach mubgroup
will bs exposad to atmwcphario suspensions of Jong~fider asbesios
duat of ocontrolled concsmirations; part mill be Injosted fubra-
“rachenlly with measurod amounts .or Yhe dust suspended in starile
normal ealiney purd will b sel galde in pormak afr for comtrols,
Each antuel w11l be mumbosrad end s seperste resord will de Lept,
MMB from vachk mubgwoun will be saurificsd ab intervals,

T v

and the othar members will be permitted t:a Mw out their satursl
B P B

e span,  After death the lungs will be ﬁxa& by intratracheal

b =

injeotion of Zenkerts formul or forpalin solution, Sevtlons passing

tansvorasly through woth Jungs and the mediastinal structurss will

be prapared for mloroscopic study,

Wl : ' ' . _ .




13. EVALUATION OF HXPERTMEWTAL ROSULIS
Caroinoguniolty 1a 4o Ues svalusted bty somparing the fol-
Iowing five faators in all enbgroups '
V‘(.l} the por sent of mive with lung ttmm..
¥{2} The average mumber of tumors pey mauge,
oy {3} The mwiber of tumers arising in <no ssbestotlo arens
varsus the non«aehostotie sreas of ®@ame in the exv
posed mioa,
v {4) The tnduotion time for tumors,
#{5} Evidence Tor direct origin of tumor from asbestos, £.9.,
the histological eppoarencs of Laor ALY e compared

With the non-osncerous spithelial hyporplazind hat wsy be present,

12, COMPARATIVE ANALYSIS WITH OTRUR INVOYTIOATIONS UNDINAY

The atudlea concerning asbastos will be integratad with othor
investizatione of the Saranpe Laboratory, Tmose invastigstions

concarn the ceroinogenic properties of inhaled quarty snd of non-

irritating Quata, such as oarbon and iron oxide, Tha data obiained

wiil form e besia for sigtistisal atudy of ths cocurrence of pul~

wmonary soncer in mica exposed te dusks other than sshentos,

13, ESTIMATED INRATION OF YHE EXYERIMENTAL INVRSTICATIONS

The investigetions preposed inveive disoass proceasoe ¥hich

dovelop very alowly, This applies to asbestosis as well ap 4o pui~

o AT L r——

menary osncer, ®lth respect to asbestosis, previcus studies iaci-

oxty ihat st"- least mixtwsn monthe of confimuous swposure to iuut ALy

Rt i in. . dpr

. —

-hgmsm_ni order ¢ produne definite fidrosis in a highly suuseptible

P




snizsl eush s the guines plg, In contrast, the mouse is more pro-

slstant and develops hiz repction sven more glomly under similar
- :
conditions of expommwe, The dovwiopment of aehestorls in mice say
b spoeded up considersbly by incressing the soncentriifon of the
Gust to which they ars exposed. Thus, it ie anticipated that

fathor defieite remalts can bp.gheined iv nobolegs than tuo yesrs,

by the inhaletion mathed, and in not less Chen coo year in mioce
T

- et
Trrr vt g WS A T

ressliving an dntratrachesl injsstion of the dush, Regarding the
i gt S —————y
latter msiod, 4% muat Do sdrossed that slithough the {njisetich ex~

9wimmr. ia of shorter dumtian, Yho To rosulta 810 mmaluaiw. in

imhtim study of relatively longor duration should bs perforned
o vbhiein relisble roemlts,

With reepest o milmonury cancer, thers sre nany complex |

problems inherent in any sbudy of the subjest, The very neture of

e A AT ey ¥ T

the éiseaso and the exporisnce of other inventigatora diotate thad

Kt least o Twoeysar, =mnd proferably ﬂw-year t_PROETAD should ha
N, s L S e v N .

suvigsged, This should not discournge the sponsorship of Ttho prow
B S

gram Ly the ootpanies, sa infortimately thera Ls me obher slier~

native if relieble resuli;:_ara ‘e e obtained,

14, REPORTY OF IXVERIMBNTS
Progrost reports will Yo issnod from Siwme Lo time dwring the

T Wy syl Ly AV i s ¢ s gty e Vg o

esparimant and a compronenmive vepord ¥ill be subtmitted ot the pone
cluslen of the luvestigation., Thore reports will ba forvarded ¢o

the proper suthorities Lduntified by the sponsoring sgenoiss,

w30




i8. PURLICAYIONS OF RESULIS (OF INVRRTIGATION

e Ssranse Laboratory roserves the right to pudlish the _ é
rosuits nf ite fnvestigations i the reccguieed meunsy commonly em- | j o fo {l
ployed by the sotentific fraternity and in aocosdancs with setaw '
tilished practices, whersty the monusoript, prior te ibe publicne
tien, ie sedbuitted to the sponscring compeny for 1ta review. end

ap‘g}mi‘

18, COBT KSTIUATS

The oombined project iucluding boid the imbalation snd the
intrstracheal techniques requires the sorvicea of & number of stafd
zenbery, the use of an #Xposure chamber or room and specinl appara~
tua nesded for somtrol, tbe purchase of a largs matber of pios of
& puwre lnbred straln, the use of special mouse sagss, #and u large
quantity of expendable materimla such re ohenicsls, glasmmre,
miorovcople slides, and dover siipe,

The oont for thiv cumprehausive study will soproximste /
$18,000.00 for the first year and §10,000,00 for the escond ysar, /
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