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PIRT I 

INTRODUCTION 

1, THE PROBLEM 

The specifio problem is to ascertein whether or not a relae- 

tionchip exists beltwsen the 
/ e 

pul}nonary_cgnoar,, 

nhelation of asbostos dust and primary i 
\\‘ e e e e e o s e 

2. GBEIERAL REMARKS 

The rapid inorsase in the incidonce of lung cencor during 

tho past thirty years has becoms the subject of a great deal of 

oricical study and spoculation, HMany investigators contend that —_ e — 
this increass is merely apparent and can be oredited to a shift in 

the age composition of our population in recent decedes, to better 

diagnostic facilitios, and %o & keemer appreciation by the lay pap- 

ulation and medical profession concerning the importance of early 

detectlon end treatment, Others maintein thest the increass is real 

and oceused by the presemoe of new oarcinogenic factors in our en- 

vironmant, many of whioh are of industrial origin, This concept 

of cocupationsl lung cancer receives soms indirsct support from the. 
fact thet the majority of new ococupational cancers involve the 
r:gpirajbory,fi systsm, Some of theso cancers have beean traced to cer- 

tain chemical or physical agents, In consequence, there is a grow- 

ing tendency to incriminate many other agents irrespective of the 

lack of clear-cut evidence %o prove their carcinogenic capabilities, ——— e et = '\___‘_____.___———\_____\___v_ 
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Evidence regarding many of them, howsver, elthough frequently ocon- 
\..__\ 

telted; is sufficiently serious to warrant extensive ep_i_.demiolog_i_ia_l 
and experimental investigation, Asbostos dust is in this category 
R R 

\__‘ 

(Hueper, Lynch, Herowether, etc.) and the asbestos industries in 

Qusbeo are in a unique position to pursue these epidemiological in- 

vestigations, 

PART IT 

- 
EPILENIOLOGICAL IKVESTIGATIONS 
———— e —— 

3. It is portinent tc point out hore that such investigations are 

indeed oomplicated and demand the most considered design lest 

in final analysis tho results obtained will have littls significanoce, 

For example, the incidence of pulmonary carcer appears to vary geo=~ 

graphioally and racially, 4 statlstical study of a series of indi- 

viduals exposed to asbestos must bs controlled, therefore, by a 

eimilar study of individuals of similar geographisal distributicnm 

and racial type, and of the sams age and 8ex, not exposed to ashes- 

tos, Since the incidence of detectsd pulmonary cancer veries with 

the degree of effort applied in detection, both groups, tho exposed 

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

even by the same perscrmel, As it is not possible to examine a 
e — 

large populatiog_by'_exhauatim tochniques such as biopsy, sputum 
T 

examination, and bronchial washings, it seems most practical to osrry 

out the proposed statistica_l» study 9.3591,1}}_5}_1_3’ 88 an X-ray survey, 
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\
 

When the presence of neoplasm in en individunl is suggested by this 

teochnique, he should be further studied with the purpose of esta- 

blishing or excluding this diagnosis with certainty, Other fac- 

tors suspected of being carcinogenic, such ss oigarette smoking, 

may constitute varlablee within the population to be studied, In- 

formetion as to these variables must be obtained as well as infor- 

mation conocerning exposure to asbestos. I% appears that cligaretto 

A st o et g e 
an st 

smoking is the most preminent varieble factor in the epidemiological 

study proposed, Other suspected factors such as atmospheric hydro- 

carbons would be essentially constant for each group of individuals 

in the same geographic area vhore asbestos is being mined, 

4. In view of these considorations, it is suggested that only cere 
———— 

P4
 

S
 A

 

tain phases of tho epidemiological study be undertaken at this 

afpor;fgqqM}gnfiggwgonduct of such studiss, Agencies with this ex- 

perience are: the Medical Ressarch Councils of Canada snd the 

United States, the cancer societies of b&th countries, the respec- 
tive tuberculosis societies, the lational Cencer Institute of the ' 

U, S, Public Health Service, and the Sloan-Ket ering Institute of 
M' 

—
—

 

4
 

fu
jfp

-“
 ’L 

o d
V/c

e 
T 
F
E

C
 

i 
e

 «d
otr

r ¥
 

A
T

 
“
—

—
 

56
-' 

%
r.

r/
‘ 

13
7(

4“
‘6

'{
 

T
l e

r 
M

a
(?

 

“/’
""

//f
"o

'f{
r 

the Cencer Memorial Hespital, 
R I 

N
 

S. The phases of the epidemiological study which might be under- 

taken immediately include the clinical snd statistical data ale 

ready available for employees in industries such as those at Thet- 

ford and Asbestos, where routine physical examination and chest 
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E-rays have been stendard practice for years, In essence, thie 

progrem should include scrutiny of all-modionl -records, of chest 

roentgenograms of gll employees, of autopsy protocols L 

dssa tificates for evidsnce of malignamcy. It should Le pointed 

out that stetistical calculations relying on cliniocasl records or 

on death certificates based on clinical diagnosis mpy contain a 

wide range of error in the fundemental matoriel and may be unre- 

liable as to the abeolute numerical conclusions reached, Simi~ 

larly, eutopsy protocols may represent only a highly selestitve 

sample of the total mortality and may constitute, therefor'a s & 

woighted index of the incidonce of cancer in subjects expossd to 

asbestos dust, 

PART III 

EXPERIMENTAL IIVESTIGATIONS 

6. The Saransc Laboratory with ite background of study concerning 

chronic pulmonary disease, especially that resulting from the 

inhelation of industrial dusts including asbestos, is uniqualy 

qualified to pursue certain phases dealing with the problem of as~ 

bestosis and pulmonary cancer, 

7, For purpose of completeness and general informationm, certain 

brief comments seem justified for guidence in the design of the 

experimental approach whioh we propose, 

perd
 J{

N
zw

é
 A
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A number of ezperimental methods may be employed to test 

the capacity of asbsstos to produce cancer, It ie desirable to 

keep in mind, however, certain facts concerning asbestosis which 

affeot the selection of the method: 

(1) ;}sbestosie is a chronic pulmonary digease resulting 

from the deposition of asbestos fibers in the lung; 

therefore, the experimental msthod employed should direct em- 

phasis on the lung, 
mpm——" 

(2) The woight of cvidonoe ig that asbestos fibers pro- 

duce their irritetion by a mechanical rather than by 

a chemical mode of action. The mschanical action is intimately 

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

experimontal method which neglects movement of the lung and thore- 

by excludes the mechanical action in all probabilivy would be 
RR—— R R L R TN NITIN 

highly inconclusive and subjeot to criticism. 

{3) Asbestosis is a digease resulting from widespread dis- 

semination of esbestos dust in the lung, Reliable 

oonoluaionu i.n en experimontel investigation with asbestos cemmot 
e o S (-0 T 

be drawn aolely from exoarimmta with the intra‘é;racheal injection 
\_ 

e a s v 

technique whereby a high concentration of dust becomes localized 

in a restricted portion of the lung and stimulates excessive focal 

irritation, Vhen the asbestos dust iz introduced into the animal 

in that manner, the injected dust may miss osrtain potentially 

cancer-producing sites in the lung which are remote from the 
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loocalized ares of implantation of dust, It is further possible 

for the excessive focal irritation, which ie not & characteristie 

feature of human asbestosis, to induce pulmonary cancer which 

would not have developed had the dust been umniformly distributed 

alone might lead to unwarranted conclusions, The intratracheal 

throughout the lung, Thug, ths tracheal injsction tochniquew 
\ 

‘method has been used for cancer studies by a number of investiga- 

tors, probably because of the relative difficulty sad tsdiousness 
\ 

| 

| 

of methods involving inhalation of tho potential carcinogen., The l 
inhalation method, however, has been employed by eminently recog- / 
niged investigators of caroinogenic agents, 

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

by numerous means in susceptible mice, i,e,, mioce posseseing 
— 

the tendency to develop tumors spontanecusly. Some of the methods 

garnered from the literature are: reopeated appllications of coal 

tar to the skin; suboutaneous injection of caroinogenio hydrocar- 

bons; intravenoug injection of serum and charcoal dispersiong of 

ocarcinoganic hydrocarbons; feeding large doses of dibensarnthracene; 

and introduction of cercinogenio hydrocarbons into the rectum, 

vagina, peritoneal cavity, or pleural cavity, For explanatica of 

the ocowrrences of lung ocancer following such methods, it has been 

suggeeted that the introduction of carcinogenic compounds into 

the body of the mouse altere the body state so that tumors arise 

at points of incidentel irritation., The more plausible explanation 

advanced by certain investigmstore is that the lung tumors are pro- 

-6- 
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duced because very small amountes of the carcinogenic agent leave 

the site of application and come in contsct with extromely sus- 

oeptible alveolar epithelivm, If this is trus, it is unlikely 

that such methods could be used for investigation of cencer and 
~ e, 

asbastos, a dust which remina 'mtnin pulmonary tissue, which is 

not transported Byste:nically as are aoluble chemical agents, and 
i T T SRS e e e e ot T 4t 

which produces its irri’ca ting effeo'i: by a machanical rather than 
R s TN e e 4 ———— o o b o gt g . 

by a chemioal mode cf action. 
O PO 

e 

9., Reference bhes boen mede to inbrod etrains of mice ih which the 

spontaneous occurrence of tuxzoras of the lung is a charascteristic 

feature, Straina are available in which tho incidence of gpontanecus 

lung tumors is accuretely knovm, In souws strains the incidence is 

low, so that an increase in the incidense after an experimental pro- 

cedure is easily detectable, Other strains with high incidence of 

spontansous tumore are suitable to dotermins whather the prosedure 

has ogused tumors to appear at en carliecr age snd whether the number 

of tumors per mouse has been increased, 

The susceptibility of the pulmonary tissue in selected in- 

bred strains of mice is such that they serve ae oxcellent test ani- 

mals for checking an alleged extrinsic carcinogen such as asbestos, 

A reasonably delioate assay of the potency of asbestos &s & car- 
———— 

R [ 

cinogon 13 possible because of‘ the unigue multiplicity of tumors 
1mm e aee oo b — revatan - 

formd 
oo roe ot 

- 

Saranac Laboratory, Proposal on Asbestosis and Pulmonary Cancer to the Quebec Asbestos Mining Association (1…
ACL Doc 11842 · Page 8 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/11842/8

https://asbestosclaims.law/library/11842/8


PART IV 

- PROPOSED EXPERIMENTAL INVESTIGATION s 

e 

10, METHODS T0 BE EMPLOYED 

In view of the oconsidorations mentioned in the preoeeding 

paragraphs, the Saranac Leboratory proposes to conduct an expori- 

mental inveastigation employin@xa inhslation method and elso, for 
supportive evidenod; the intratracheal injection methed, Iwo 

groups of pure inbréd strain mice will be used, i,e,, tho low 

spontaneous lung tu\mur "strain C 567 black,” and the high lung tumor 

"strain A" (obtained from the Roscoe B, Jackson Memorial Labore 

atory), The snimels of each group will be divided into subgroups, 

equivelent as to sex, age, and weight at the time of inauguretion 

of the actual experiments, After mixing, part of each subgroup 

will be oxposed to atmospherio suspensions of long-fider asbestos 

dust of contreclled concenirations; part will be injeoted intra- 

trachenlly with measured amounts of the dust suspended in sterile 

normal saline; part will be sst aside in normal air for controls, 

Each animel will be numbered and a separaté record will be kept, 
Animels from each subgroup will be sacrificed at intervals, 
p— ——— 

end the other members will be permitted to live out their natural 

life span, Aftér death the lungs will be fixed by intratracheal 

injaotion of Zenker's formal or formalin solution, Sections paseing 
transversely through both lungs and the mediastinal structures will 

be prepared for mioroscopic study, 
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11, EVALUATION OF EXPERIEENTAL RESULTS Y 

Carcinogenioity is to be evaluated by comparing the fol- 

lowing five faotors in all subgroups: ' 

‘/(/i) The per cent of mice with lung tumors, 
¥ ( 2) The average number of tumors per mouse, 

e (’.3) The number of tumors erising in the asbestotic areas 
versus the non-acbestotic areas of tissue in the ex~ 

posed mioca, 

v(4) The induction time for tumors, 

V(/S) Evidenoe for direct origin of tumor from asbestos, 1i,e,, 
the histological appearance of tumor will be compared 

with the non-cancercus epithelial hyperplasias thet mey be present, 

12, COMPARATIVE ANALYSIS WITH OTHER INVESTIGATIONS UKDERWAY 

The studies concerning asbestos will be integrated with othor 

investigations of the Sarsnac Laboratory, Those investigstions 

ooncern the carcinogenic propsrties of inhaled quartz and of none 

irritating dusts, such as carbon and iron oxide, The data obtained 

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

monary cancer in mice expoeed to dusts other than asbestos, 

13, ESTIMATED DURATION OF THE EXPERIMENTAL INVESTIGATIONS 

The investigations proposed involve discase processoe which 
A T e e oyt et 

devalop very slowly. This applies to asbestosis as well as to pul- 

monary oancer, Wiibh respect to asbeatosis, previous studies inci- 

oate that at lesst sixteon months of continuous exposure to dust are 

necessary in order to produce definite fibrosis in a highly susceptible < I e . ISPV R A 

-9- 
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animal such as the guinea pig. In contrast, the mouss is more re- 

siatant and develops his reaction even more glowly under similar 
r_.—__ 

conditions of exposura, . The developmsnt of asbestoeis in mice may 

be speeded up considerebly by inoreasing thc concentration of the 

Gust to which they are sxposed. Thus, it is anticipated that 

rather definite regulis.can . bo obtelned in ng% jess than two years 
Crnom—m—"" A ‘ - 

S 

by the inhalation mothod, and in not less then ons ysar in mice 
R [ » enm———e— o Ao 

receiving an intratracheal injsotion of the dust, Ii_agard'lng the 
o—— " 

FYTwE———— 

latter method, it must be strossed thet although tho injection ex- 

periment is of shorter duration, the results are incomclusive, An 
ptm— 

inhaletion study of relatively longor duration should be performed 

<o obtain relisble results, 

With respect to pulmonary cencer, there sro many complex 

problems inherent in eny study of the subjooct, The very nature of 

the disease and the experience of other inveatigators dictate that 

at lesst & two-year, and preforably fiwf—};a_g:; _program,) should be 
L T —ma——— 

envigaged. This should not discourage the sponsorship of the pro- 
W 

gram by the companies, as unfortunately thero is no other alier- 

netive if relieble ramxlt: are to te obtained, 
- 

14, REPORTS OF EXPERIMENTS 

Progress reports will be issued from time to time during the 
N SO . e - 

experiment end a comprehensive report will be submitted at the con- 

cluelon of the investigation, Thess reporte will bo forwarded to 

the proper authorities identified by the sponsoring agencies, 
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16, PUBLICATIORS OF RESULTS OF IEVESTIGATIONS 

The Sarsnac Laboratory ressrves the right to publish the 5’ g 

rosults of its investigations in the recognized mmnner commonly em- fi n o & i 
ployed by the soientific fraternity and in accordance with esta- 

- 

—— 

blished practices, whersby the manuscript, prior to itse publica- 

tion, is submitted to the sponsoring company for its review. and 

npérml. 

18, COST ESTIMATB 

The combined project including both the imhalation and the 

intratracheal techniques requires the eorvices of e number of staff 

members, the use of an exposure chamber or room and special appara~ 

tus needed for control, the purchase of a large number of mice of 

a pure inbred strain, the use of special mouse cages, and 2 large 

quantity of expendable materials such &s chemicals, glassware, 

miocroscopic slides, and oover slipe, 

The cost for this comprehensive study will approximgto ’ 

$16,000.00 for the first year and $10,000,00 for the second year, / 
/J% ’/é‘t‘c"cfi 
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