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I am encloesing copies of a letter and contract recaived from Dr. Lanza,
It will be noted that Dr. Lanza has agreed with Dr. Cartier and I that the
program should consist of two parts:=-

1l - An epidemiclogical or stetistical study
2 =~ 4nima) experiments consisting ofs

(a) Inhalation experiments

(b) Implentatien or.injection

I still belleve that the statistical study can be carried out by & Canadian
authority and thus be mare acceptable to varicus groups in this Province,
Also, I believe that the best resilts frem inhalation studies will be obtain-
od through the Saranac Laboratory. .

Concerning the Implantation Experiment Program proposed by Dr. Lanzs, I believe
that their methods are sound and the results will be scientifcally interesting,

I would orefer to make no decision until the Sarapac proposal is rsceived,

The contreet appears to leave littls choice to the Donor if the results of the
study are unfavorable to Company interests and are submitted for publication.
Hovever, I fail to see how they canm find anything more unfavorable than that
which already has been published by Merewether and Heuper, ‘
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PART I
INTRODUZTION

1, TEE PROBLEM
The specific problem is to ascertain mhether or not o rola-
tionchip exiets between the wﬁon of asbestos dust end primary

———— et ——— ——
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pulmonary cenoer.,.

2, CSIERAL REMARKS

The rapid incrsase in the incidonce of lunpg canoar during
T ‘.\_

the past thirty ysars has become the subject of a great deal of

+ical study and spoculationm, Heny investigators contond that

et

thia increase is merely apparent and oan bo oredited to a thiﬁ: .’m

m &ge composition of our population in recen‘t decades, to bottor
d:l.agnoatic facilitics, and %o & koener appreciation by the lay pop-
ulation and medical professica concerning the importance of early
detection and treatment, Others maintein that the incremss is real

and caused dy the presence of new carcinogenic factars in our en-

vironment, many of whioh are of industrial origir, This concept

of occupational lwng cancer Teseives some indireoct support from the.
x

- —— ————

fact that the mjority of new ocg}xgagqnal cancers involve tho
r:l_pintory, system, Some of these cancers have been traced to cere
tain chemical or physical agents, In cunsa;luonoo, there is o grow=-
ing tendenqy to ineriminats many other agents irrespective ot‘ the

lack of cleam~cut svidence to prove their carcinogenic capabilities.
e ————
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Evidence regarding many of them, howsver, elthough frequontly coap-
\

tasted, is mfﬂciently serious to wnrrant extensive epidemiolorical
et Y . . - T

and experimental investigation. LAsbestos dust is in this category
- — e e = g ~. ‘“\-
(Bueper, Lynoh, Merowether, eto,) and the asbestos industries in

Quebeo are in a unique position to pursue thess epidemiological in-
vestigations,
20T IT

CPILTNTOLOGICAL INVESTIGATIONS -~
e “‘——‘—"’“ N @

8. It is portinent to point out hare that such investigctions ore
indeed complicated and demand the most congidored design lest
in final analysis the resulta obtained will have little significance,

For example, the incidence of pulmonary carcer sppears to VLry geo~

graphioally and recially, A atatistical study of o series of indi-
viduals exposed to asbestos munt be controlled, therefore, by s
similar study of {rdividuals of similar goographical diaZributicn
end racial type, and of the same age and sex, not exposed toc asgbese
tos, Since the incidence of detectsd pulmensry cancer veries with
the degree of effort mpplied in detesction, both groups, the exposed

ard non-exposed, should be studied by tho same technique and perhaps

‘ X - rey p/ﬂ'/’/‘0“/7
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even by the same peracmel, Aa it iz not possible to oxemine a

large poguhtion by _6zhaustive toc}mique_: such as biocpsy, sputum

e = i ©

examination, and bronchial washings, it seems mogt prectical Lo osrry

out the proposed lutiatioa_l study esssntially as an Y-rey survey, \.
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Then the presence of neoplesm in en izdividusl is suggested by this
technique, he should bo further studied with the purpogse of esta-
blighing or execluding this diagnosis with certainty, Other fao-
tors suspectad of being ceroinogenic, such as oigaretts emoking,
may constitute variables within tae population to be studied, Ine
formation ms to thess variablee mist be obtained es well as infore
mation conoerning exposure to aabestos, I+ eppears that cigereite

auoklng is the most preminent Yarigble facter in the epidemiologic

a
——— e— e

study proposed, Other suspecied fectors such as atmospheric hydro-~
carbone would ba essentially comstsnt for each group of individuale

in the same geographic area whore nsbestos is boins mined,

4, In view of these considorations, it is suggested that only cere
tain phases of tho epidominlorical study be undertaksn at thig

time pending the advice and recommendations of. thoce with a wide

°§P’fif.n°;°,=1§. tho conduot of euch ctudise., Agemcies with this ex-
perience are: ths Lisdical Reazarch Councils of Canada and the
United States, the cancer societies of both countries, the reapooo!
tive tuberculosis societiss, ts Hational Cencer Institute of the .'
U, S. Public Health Service, .and eti&__ln\a’t-m_
the Cancer Hemoriasl Hospital, i
= /
S. The phases of the epidemiological study which might be under-
taken immediately include the clinical and statistical data al-
ready available for employses in industrise such as these at Thet-

ford and Asbestos, where routine pbysical examination ard chest
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Z-rays have been stenderd practice for yoars, In essence, thie
program ehould include ecrutiny of ali-modieni -reoards, of chest

roentgsnograms of all enployees, of autopsy protocols “

Wﬂi for evidense of malignancy, 1t should be pointed
out that statistical caloulations relying an cliniocel records or

on death certificates based ag clirical diagnosis may contein s
wide range of error in the fundemextal raterial and may be unre-
liable as to the absolute numerical conclusions reached, Simé-
larly, sutopsy protocols may ropresent only a highly seleotite
sample of the total mortelity and may constitute, thmfofe s &
weighted index of tha incidemes of cancer in subjects expoasd to

asbestos duat,

PART 111

EIPERIMEXTAL IIVESTIGATIONS

8. The Sarans¢ Laboratory with ite background of study oconserning

chronic pulmenery disecase, espocially that resulting from the
inhelation of industrisl dusts izeluding asbestos, is uniqualy
quaiified to pursue certain phases dealing with the problem of ase
bestosis and pulmenary cancer,

7. PFor purpoes of campletenees and general ﬁfomtien, oertain
brief comwents seem justified for guidence in the design of the

experimental approach which we proposs,
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A aumber of experimautal nothods may be employed to test
the capeeity of asbesioz to produce cancer. It is desirable to
keep in mind, however, certain facts concerning astestosie which

affeot the gelectian of the method:

(1) Asbestosis is a ohromic pulmomary diseass resulting
from the deposition of asbestos fibers in tho lung;

therofare, the ezperimental mathod awployed ehould direct em-

phasis on tho lumz,

(2) The woight of ovidomos iz that asbestos fibers pro-

duce their irritetion by & mechanical rather than by

& chemical mode of action, The mschanical aotion is intimately

related to the movement of the lung during respiretion. Thus, an

experimental mathod whick neglects movement of the lung and thore-

by excludee the machanieal action in all probabili'cy would bo

[y TR S e e apem s ol

highly inconelua_ivo and subjeoct to eriticiam,

(3) Asbestosia is a cigease resulting from widespread dis-

semination of asbestos dust in the lung, Reliable

conclusicne iz en experimantal investigation with asbestos cemmot

be draem solely fron eznerimma with the intratracheal injection
\_._.
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technique whereby o high concentration of dust becomes localized
R —

in a restricted portion of the lung and stimulates exceasive focal
irritation, Vhen the mesbestos dust iz introdusced into the snimnl
in that manner, the injeoted dust may miss certain potentially

osncer-producing sites in the lung which are remote from the



localized area of %::plantation of dust, It is further possible
for the exsessive focel irritation, which is nmot & charsoteristies
feature of human asbsstosis, to induce pulmenary cancer which
would not have developed had the dust been uniformiy distributed

throughout the lung, Wcmd injection tochnigue
alone might lead to unwmrranted conclusions, The intratraciieai i\

‘method has been used for cancer gtudies by & number of investiga-

tors, probebly because of the relative diffisulty snd tsdioumess
of methods involving inhelation of the potential carcinogen, The
inhalation method, however, has boen amplaoyed by aninently recog- H
nigsed investigators of caroinogzenic agenta. |

8. In paesing, it might be said that lung tumors can be produced

by numerous means in suscsptible mice, i.,0,, mios possessing

p—

the tendency to develop tumars spontaneously, Some of the methods

garnered frem the literature are: repeated epplleations of coai

tar to the ekin; suboutaneous lnjoction of _ocarsinogenio hydrocar-

bons; intravenous injection of serum and charcoal dispersiome of

carcinogenic hydrocartons; feeding large doses of dibenganthracene;

and introduction of carcinogenic hydrocarbons into the rectum,

vagina, peritoneal cavity, or pleural cavity, For explenatica of
the ccourrences of lung cancer following such methodse, it has been
suggoested that the introduction of carcinogenic compounds into

the body of the mouse alters the body etate so that tumors arise
at points of incidentel {rritation. The more plausible explanation

advansed by cortain investigators i1g that the lung tumors are pro-



duced because very small emounts of the carcinogonic egent leave
the 8ito of applicn tion and come in contsot with extromely euse

oeptible siveolar spithelium, If this is trues, it is wnlikely

that such methods could be used for investigation of cencer and

asbastos, a dust which remins within pulmenary tissue, which is

N e - e

not trazsported systemically &3 are soluble chemical agenus, and
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which produces ita irrita ving effect by a machenical rather "han

conmm. ve —— — T . ————— --
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by a chomiocal modo of aoticn,
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9., Reference hes boen madc to inbrod straine of mice ih which the
spontenecus occurrsnce of tuzora of the lung is a charsctaristis
feature, Strains are evailaebls in vhich tho incidencs of gpontansous

lung tumors io acouretely kmown, In goms strains the incidence is

low, s0 that an increase in ths {ncidemse after anm exporimatal oro-

cedure is easily detectable, Other strains with high 4noicdence of

spoataneous tumore aro suitable to dotermine whother the prosedure
has caused tumors to eppear at an carlior 8ge ond whether the number
of tumors per mouse haa been increased,

The susceptibility of the pulmonary tissue in selectsd im-
bred strains of mice is such that they serve ae excellent test eni-
male for cheecling an alleged extrinsic oarcinogen such as asbestos.

A A ressonedly delionte assay of the potensy of asbestos as & car-

¢inogen ia pouiblo baaause of tha un:lm:e ml‘biplicity of tumors

-

formnd,
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PART IV

.~ PROPOSED EXPERIMENTAL INVESTIGATION - S

10, METHODS 70 BE EMPLOYED

In view of the considorsticns nentioned in the proocesding

paragraphas, the Sarenec Laboratory proposes to cendust an oxporie
meztal investigation mplmo inhalation method and elso, for

supportive evidencs; the intretracheal injestion method, Two

groups of pure inbréd strain mige will be uoed, 1.0., tho low
spcotaneous lung tumr "strain C 57 black,” and the high lung tumer
"strain A" (cbtained from the Roacce B, Jock‘aon Hemorial Labor-
atory), The enimals of each group will be divided into eubgroups,
equivalent as to eex, 6ge, end weight at the time of inguguration
of ths actual experiments, After mixing, part of each subgroup
will ds exposed to atmogpherie gudpensions of long=fiber asbestos
dust of contrelled concentrations; part will be injeoted intra-
tracheally with measured smounts of the dust suspended in sterile
normal saline; part will bs set aside in normal eir for comtrols,
Each animal will be mumbered and a separate record will be kept,

Animgls from each mibgroup will be sacrificed at intervels,
&d the other members will be permitted to 1live out their natursl

1ife span, After death the lungs will be fixed by iatratracheal
injootim of Zenker's formal or formalin aoluﬁm. Sections paseing
transversely through both lungs and the medisstinal structures will

Ye prepared for miaroscopio study,



11, EVALUATION OF EXPERTXENTAL RESULTS -
Carcinogeniolty is to be evalucted by comparing the fol-
lowing five fasters iz all subgroupss '
1’(/1.) The per cent of mice with lung tumors,
"t 2) The everage number of tumors per mouse,
7 ( 3) The number of tumors erising in the asbestotic areas
versus the nom-achestotic areas of tissue in the ex.
possd mice,
//(4) The induction time for tumcrs,
#(5) Zvidsaoe for direct origin of tumor from asbostos, 1,e.,
the histological appearance of tumor will be compared

with the non-eancercus cpithelial hyperpiasias that may be present.

12, COMPARATIVE ANALYSIS VITH OTHER IRVESTIGATIONS UXDERWAY

The studies gonceraning asbastos will be integrated with othor
investirations of the Saranac Laboratory, Those invegtigations

concern the carcinogenic propertiocs of inhaled quartz and of none-
irritating dusts, such as scarden and iron oxide, The data odtained

will form a basis for statistical study of the ocourrenoe of pul-

hopary oancer in mice exposed to dusts other than asbeotos,

13, ESTIMATED DURATION OF THE EXPERIMENTAL INVESTIGATIONS

The investigations proposed involve diceaeo._grooeoagg ¥hich

do'nlop very lluwly. This applies to asbestosis as well as to pul-
RONATY cancer, Wikth respect to asbestosis, previous studies inci=

oate that at loast sixteocn momths of contimious exposure to dust are
—__H
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n¥oessary in order to produce definite fibrosis in a highly ocusceptible
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animal such as the guines pig., Ia caatrast, the mouse is more pe-

s._i_tt_a_nt_ end develops his reaction oven more 8louly under similar
conditions of expomirs, The development of asbestoeis in mice nay
be speeded up considerably by increasing the conceatration of the
Gust to which they are exposed. Thus, it ig anticipated that
w regulis.can ho cbteined in ggl%leas than two years
w the inhalation mathod, and in not less than cne year in mice

0 T e s a——

receiving an intratracheal injsction of the dust, Regarding the

latter method, it must be strossed that although the injecticn ex-

parimnt is of shorter duration, the rssults are izconolusive, An

1nh31at..cn study of relatively lengor durstior shouid be performed
%o obtain relisble resuits,

¥ith respect to pulmonary cancer, thore are many complex

prodlems inherent in ey study of the subjest, The very nature of

the disease and the experience of other inveatigators diotate that
at least a two-year, end preforably (t‘ifr:-ﬁ;:g _p_g'o__g;-amz\ shouild be
— g ——— R —————— =
envigsaged., This should not discourago the spansorship of the pro-

gran by the companies, as wfortunately thers is no other aiter-

native if relieble resuits are to bo obteained,

14, REPORTS OF EXPERIIENTS
Progrose reports will be issued from tine to timo during the

experimsnt and a comprehensive report will be submitted at the oon-
clusion of the investigoticn. Thesze reports will be forwarded to
the proper euthorities identified by the spousoring agenoies,
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16, PUBLICATIORS OF RESULIS OF IBVESTIGATIONS

The Saranas Laboratery rossrves the right to publish the N é ’/7
rosults of its investigations in the recognized manner commonly em= r fo & . ,

ployed by the soientific fraternity and in escordauce with esta-

4

-
blished practices, whersby ths manusoript, prior to its publica-

¢lon, i3 submitted to the sponeoring compamy for its review. and
epproval,

18, COST ESTDAATR

The oczdined projeot inoluding both the inhalation and the
intratracheal techniques requires the eorvices of e number of staff
mexbers, the use of an exposurs chauinr or room and special apparae
tus needed for control, the purchase of a large number of mioce of
a pure inbred strain, the use of special mouse cages, and a large
quantity of expendable materials suoh as chemicals, glassware,
microsoopic slides, and oover slips,

Th; oost for this comprehensive study will spprozimste ]
£16,000.00 for ths first year and £10,000,00 for the second year, /
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