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Mr. Ivan Sabourin 

Aldred Building 

Montreal Quebes 

Canada 

Dear Ivan 

Thank you very much for the copies of the first interin interin 

report of May 7 1952 
from Saranac on ASBESTOS AND 

PULMONARY CANCER 

covering the work done 
to date for the Q. A. M. A. on 

this subject 

You were thoughtful to mention that you and Carmen vould 
be 

happy to have Hervil 
and me see you there Our short visits at your 

home have been most pleasant 
oms We shall take the very first 

opportunity that presents 
itself to see you tuo again though 

unfor- 

tumately I don’t know at this time just 
when we might be up that way 

We both appreciate very much your suggestion 
that we come 

and, in the meantime should 
either or both of you be in this area 

we do hope you will rake the point to see and stop with us 
With were personal regards and very best wishes to you both 

m 

Sincerely yours 

J. P. Woodard 
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IVAN SABOURIN 

ADVOKATK ADVOKATK ADVOKATK 

Montreal July 9th 1952 

E 
- 

Paige Woodard Esq 
Executive Offices 

Manville Corporation 

22 East 40th Street 

New York 16 N.Y. 

Dear Paige 

Re Saranac Asbestosis and Pulmonary Cancer 

First Interim Report 

I was away for a couple of weeks and 

regret much delay in forwarding you 
the five copies 

which you will find enclosed 

Carmen and I hope much to have the 

pleasure to see you and Mervyl 
soon at the house 

There are many things to talk about 

Cordial regards , 

(4 tae see 

â��we 
v 

: 

Ivan Sabourin ˆ' 

10/18 

encl 5 

hp 
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ASBESTOSIS AND PULMONARY CANCER 
. 

â�� 

I. INTRODUCTION 

An experiment has boon in progress at The Saranac laboratory for somo 

14 months in an attempt to ascertain the influence of inhaled asbestos duct 

upon the incidence of pulmonary tumors in mice The purpose of this study 

is to obtain oxporituental data for correlation with experience portaining 

to pulmonary cancer in industrial workers exposed occupationally to the 

inhalation inhalation 

inhalation of asbestos dust . 

Two strains of mice one susceptiblo and the other resistant to the 

development of pulmonary tusors have been exposed to the acbestos dust 

comparable numbers of control animals of each strain have been kopt in 

normal air but under conditions of housing and dict identical with those 

of the experimental amirals The experiment has been designed to reveal a 

possible carlier onzot of tumors in the exposed animals than in the control 

group as well as to determine the total incidence of tumors occurring ovor 
+ 

the entire poriod of the experiment 2 

It may be stated lore that the evidence obtained reveals no tondency 
eae ne ere oo 2 were awe we 

, 
towards an carlier onset of tumors among exposed animals in comparison with 

TT 

re - 
wena! 

control animals Nevertheless there does appear to be a trend toward a 
control â��â��- 

ee 
~e" 

oe 

greator incidence of tumors in the exposed arimals than in the control animals 
NN ee wets -- 

ae 

TT 

ae 

It is important to note however that statistical analysis of the data 

obtained up to the pro.ont shows that the difforeness bobeen the oxpori- 

montal and tho control animals are no greater than might be expected to 

cccur by chance alone The experiment is not completed and it 

likely that if the ratios of tumor incidence at the next period when animals 
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. b are killed killed killed are skilar to thone for tho month intorvel tho trond which 

is now notod may finally be shot to to statistically statistically significant because 

of the larger total number of animals observed 
. 

II MATERIALS 
pan ee pan mÉ�n etme dhe v 

was 

A. Dusting Material The dust vead in this experiment was received 
Dusting Dusting Dusting Hees Material Material Material 2 ee 

experiment 

on January 5 1951 from the Johnson Company 

Acbostos Ninos of Thetford Quebec and was given the Saranac Laboratory Laboratory 

number 136 Koray diffraction chalysis revealed that the material con- 

; tains a variety of murals of which the serpontine group 
amounted to - 

+ 

70 por cont Though the particulate mineral sorentine sorentine and the fibrous fibrous 

mineral chrysobilo yield the same diffraction pattern potrographic 
oxuring- 

showed 
there considerably 

tion showed that there was considerably more chrysotilo chrysotilo chrysotilo chrysotilo 
chrysotilo 

chrysotilo chrysotilo chrysotilo than than than serpentino 
serpentino serpentino serpentino 

serpentino 
serpentino serpentino 

serpentino 

serpentino serpentino serpentino serpentino 

present in the material Much of tho chrysotile occurred in thick unoponed 

bundles but it was colinated that at least 
25 per cent of the chrysotilo 

wan prosent as individual fibers or partially É�pened 
bundles Other 

components components components largely particulate included a 
few per cent of namotito 

chronito brucits tals and quarts and 
traces of musellanoous mineralo 

The quarts content was about 1 to 2 per cont Of the particulate material 
per 

particulate 

loast 85 per cent of the particlos wore less less less 
less 

less than than than than than 5 microns microns microns microns microns microns microns microns in in size size size 
, 

exposure Studies of sangles of ginosphoric dust taken 
from the animal exposure 

room revealed with poot 
to 

the length of the chrysotile fibers that 

the fibers occurred in the following distribution of 
cizos distribution 

~ 
Fibers loss than 5 herons in length 32.3 % 

â�� 
from 5 to 10 

1 1 35.3 
11 11 

30 to 20 
t = 1 

20.7 
H 

20 to 50 
a = 11 

8.3 
11 " 

EO to 100 +1 t 11 2.7 2.7 
2.7 

99.87 99.87 99.87 
99.87 99.87 
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and boonrue it offered certain other advantages cong 
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reary reary reary 
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of the asbestos dust by a rotating paddlo in a large hopper filled with 

asbestos dust to approximately the level of the axle of the paddle The 

edges of the paddle are equipped with stiff wire brushes to break up the 

small balls of asbestos which tend to form The dusting Dochanism is 

kept in operation inside the foot cubical dust roon for 8 hours a day 

5 1/2 days per week 
Animals 

live continuously in the room which which is the ee â��> 

. . toe 

en wn 

- 

7 

vontilated 
with 

fresh fresh clean air when the dust disseminator is not in oport- 
tion Atmospheric samples are collected in the room at regular intervals 
ee 

<<" 

with 2 Greenburg midget impinger and dust counts made by the light 

field technic with a microprojector The dust coquts have averaged ´£ 77 dust 

particles million particles por cubic cubic foot of air In generals the fibers havo 
ae te 
eee 

Te ee 

a ee 
total 

Seed 

represented about 6.6 per cent of the total count or 53,8 million of 
ee 

ee 
ae .. ert tee 

ne erâ�� 

the total number of fibers 
, about about 11 per cent are are longer than 20 microns than 

oe, â��. a 

ee 
Tee. 

as 

It will be recalled that in regard to the production of asbestosis , the 

fibers greater than 20 microns in 
longth 

longth are of the greatest importance one â��_ 

start 
_. 

nT are ana 

B. Animals At the start of the experiment 260 mice wore placed in 

â�� the dust room 130 of these were Strain C nico and 130 

were Strain C57 black nice Of cech strain 30 more males and 100 were 

fonales This sex ratio was dictated by space requirements since rale mico 

tend to fight and must be kept in small groups while many females may 

safely be placed in a single coge The total number of control mice was 

with con 
distribution distribution 

similar 

340 with a con distribution similar to that of the exposed groupo 

In order to follow the development of tumors and to observe any 

possible earlier onset of tumors among the exposed mico experimental 

animals and control quincho were killed at regular intervals after the 
quincho 

regular 

killed at 
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beginning of the exposure to dust The intervals chosen were 2 4 6 10 

and 11 months the next interval has been set for 16 months At each 

period 3 experimental and 3 control animals were killed of each group 

of 34 animals 17 more Strain C and 17 wore Strain C57 black In cech 

caso the 17 animals included |, males and 13 Cowles 

IV RESULTS Preree. 

periods 
The observations made at cach of the periods when animals were killed killed 

are presented in table 1. It will be noted that the total number of animals 

examined in cach of the different groups varies slightly This verˆ›ation verˆ›ation 

in the result of a few spontaneous deaths in each group The observations 

nade in such cases harte beon incorporated in the data for the next period 

In many instances animals dying spontaneously have toon eaten by their 

cagemates It has bosh necessary to discard those animals completely from 

tho record of experimental observations 

It will be noted blat within Strain G there is a higior percentage 

of tumors among animals exposed to asbostes dust then among the controls 

The samo situation is true within the Strain 057 black Obviously the 

same condition is true also of the overall figures combining both strains 

The significance of all those porcentage incidence figures has been 

tested statistically by means of the recopied formula 

S.E. oo Standard orror of difference in incidence between two groups 

â�� â�� 

â�� 
Total number of animals in the grovˆ‰ 
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P1 = Per cent of animals with tumor in a specific group of animals 

Qs 
* * 8 " 

without tumor in the same specific group 

Thus Q1 = 100 ) 

Ya 

F2 Corresponding symbols for another group of animals 

02 

It will be recalled that if an observed difference in porcentage 

incidence between two groups is greater than twice the standard error of 

that difference the difference may be considered to be significant and 

due to factors other than chance If the observed difference is less than 

twice the standard error it is very likely due simply to chanco In 

table 2 the observed difference in the incidence of pulmonary tumor and the 

critical value of twice the standard error of difference are compared for 

the various groups I will be noted by comparing the values that none 

of the observations nodo to dato tre statistically significant An 

example of the method of calculation follows 

Calculation of standard error of difference between over incidence 

of tumors in the control animals and in the experimental mice from data in 

tablo 1 : 

Incidonco of turiors poriental animals 9.5 

Control anuals 5.5 

Number of animals observed Experimental animals 379 

Control animals 1.31 

. 9.5 94.5 â��â��4.80 2.87 S.E. : 

\r x 90.5 
> 

5.5 a 94.5 
â��â��4.80 â��â��4.80 + 2.87 * 17.07 17.07 

1.79 381 

´• 2.77 

: 
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Thus a difference up to 5.5 per cent is likely to occur by chance The 

observed difference of 1 per 
cent 9.5-5.5 9.5-5.5 9.5-5.5 = 4.0 may therefore have 

occurred simply by chance distribution of enimals enimals and is not statistically 

significant 

V. CONCENT 

It will be apparent from a review of table 1 that the experiment is 

now in its most important phase The incidence of pulmonary tumors has 

begun to rice for animals killed at the month period both for tho 
control animals and for the animals exposed to asbestos dust The incrcos 

incidence is moro pronounced for the group exposed to dust but the rise 

has occurred at about the same time in both groups The differences betwoon 

the two groups however as has been noted are not statistically cignifi- 

cant 

The impression is gained from an inspection of table 1 that the large 

numbers of animals killed ourly in the exporinent aro weighting the final 

figuroo and detracting from the magnitude of the incidence of tumor It 

must be noted that this study been an experimental one and that it 

has been necessary to make observations by killing animals for study at 

regular intervals It appears that by means of a rather rather involved statisti 

cal procedure the disproportionate weighting of the values by the data of 

the early observations can be eliminated This procedure will be carried 

out after final observations have been made since it is too laborious an 
´° 

undertaking to be performed at the present stage when the values obtained obtained 

would be only of academic interest 
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It may he noted in pessing that if the over incidence of tumor 

anong the exposed animals had been only slightly greater per cont 

rather than 9.5 per cent difference between the incidence for the 

, 
exposed group and for the control group would have been statistically 

significant 

An experiment concerning the influence of inhaled asbestos dust upon 

the incidence of pulmonary tumors in mice has been in progress for 14 

months Analysis of the results of this experiment reveals that thus fab 

after the animals have been exposed to asbestos dust for 14 months the 

dust has not exerted an influence of a degree sufficient to cause statis- 

tically significant alterations in the incidence of pulmonary tumors The 

of 

final phases of this exporiment will be of great importance since at the 

nost rocont period when animals were killed for study the incidence of 

tumors had increased and the increase seems to be more pronounced among the 

animals exposed to asbestos dust than among the exposed control animals 
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Table 2 

Difference in incidence of Pulmonary Tumors 

in Nice Exxposed to Asbestos Dust and in Nice Not Exposed to Dust 

Groups of mico Observed Trice the Statistical 

compared difference in standard error significence of 

incidence of difference observed difference 

Strain C 

asbestos group 

VS 

Strain C 

control group 

Strain Strain C57 black 

asbestos group 

178 

Strain C57 black 

control group 

asbestos 

All asbestos croups 

both strains 
V3 

All control groups 

both strains 

All asbestos groupÉ� 

at 10 and 11 months 

VE 

All control groups 

at 10 and 14 months 

All asbestos troups 

total incidence 
Va 

All groups 
total incidenco 

~, 

ad 

ver cont 

5.2 5.2 5.2 

4.0 

8.3 

per cont 

8.8 

6.5 

5.5 5.5 5.5 

13.0 13.0 

L.C 

aed De ae tere ed 

Not significant 

Not Not significant 

Not significant 

1 

Not significent 

t The values for all groups total incidence are based upon 

the asbestos and the control groups and also for groups 

observations for 

coroposed to tro 

other dusts oxide and quartz another experiment 


