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‘. lvan Ssbourln
Aldred Dullding
Mortreal, Lusbee

Canada
Desr Ivant
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report of My 7, 1952, from Seranac on ASUESTOS

PULMONARY CANCER

ocovering the vark dons to date for tbe Q. A. N, A, on thie madject.

loummmmumtmunmmmmldu

happy to have Mervil and »e sse you there. Our short visits ay your
haxe have boen most plessant onoe. We shall teke the wery first
opportunity that presents itslf to see you tvo agein, though, unfer-

tunately,

1 doa't know at this time just vben we aight be up thet vay.
We beth a;preciste very much your seggestion thatl ve came.

ind, in the meantine, should either or both of you be in this Ares,

ve do bope

la

you vill rake the point t, sse end stop vith us,
mthmprnﬂmﬁndwhnuﬁntombow.

Sinocerely yours,

J. P. Vooderd

© N e e RSN e o RN TG b R L LD

. 1 BT



et .o\AJ S

. i I e P WA I
3 L N T R e IR < 4 S‘ [ 4 X ke Ayl i . I 4
" v, ‘
: Ere 7 M . 14 v S
: CLi S B ey ;.2, ﬁf.ﬁx.%\ " L. .....‘ V.. *‘\ ;.,
ol . e R SRR % i e, - v ..\f LR
- P SAR
7 L .\~*&.‘vh ~ . ¢ Vs«
» \.L.\\ <. Fy \\ i ¥ s4
s .lw. ..\. ﬁ -, s ﬂ
MRS . 4 cwe d o W garel
” . AL ¢ VRSN
375 e
-~ \ b . .
w ~ L&A - o .o
"

(WNIQ
3...\‘. .
.t
i ﬁ_‘
LA

&
oy 4
2

S en
A )

v
-4
by

-
L

£

SN g

‘.4-.? iy
. .0,

> -
PRI .s..x.v.:.b....\.n

Ql.
goufogts
dou%‘mé-

4
T
&
"™
‘a

’
.
4
-~

8
i . Lo . . e - » PP B g : «
», .,.,.u v umn SR SR ol .«a.mm 2= gy R ..:.f? N R R
- 8 \.‘3: h O‘L.. Rt r~ ) m o fo. 4 . s 4 E,
. T e . o . " . LW o N > ST AN
' . ﬁ&t.-&a»hﬁ.;\li LIPE B X O :..n M A&W. ”h.ﬁ&%& . mé;mdnrv ‘“ h ..1&. 9 e 13 ‘iﬂé\. .
NVIRE P . R Y he % RS R N7 . LA ..
v " .wf. f ‘ .:.\. : ,a.. . umw..mw ..,».w R &aw ;.r.v.%pu. &% &, e :
. X ..‘n h”rf. 2der ..‘.\ N A A A S R .
“ TN L) ' - X ) .‘&. M.\\. ﬂ,.‘... R T 5.7 LN
! 4 , i)y ae- _.m t w\ . a v R .Iﬂ ihh.,. A .u 4 U,Ttw 14 . “ ! LS \Mv R G- .
' M -N S “ Wy‘ - W R e« » TP PP (. R .8
. : SRR YIRS . ‘
RPRY .o -l ‘ . . .
& e b S Lo . .. ‘- ’, e ’ .‘w\ . .
) - o . um o | ARTIR Y MA . . vy e .
e .o . muu Bwg o
. . [ m N nO ' ‘o . ¢ a - - { -y A .
s .- . PR ..\.ﬂ rlay e e . v NA L, -8 2 4 :
S - . m - R o N . L @ 'rL g e
) g L m\u ] “ML .um 2’ —y .‘.| “m..\..l\_,. N Y
I N - D * LY. m h 3 g, ., ] ’ )
s m»w } m wfl ax m K ..\.. . . L R m - |wv . . . .
& e u.w_.! . ..-.mL...mrnn e o BT A
. YT O we;m.uuv.m,.‘. T P s T
v ) , 1w um : “ mw\w\. ..‘(§~ . ' i 8 n ...\ t\..c...“.w .-b " .‘? 3 o ~.
‘.h . ‘ - n > ° ¢ EILENRY O 2T * ‘Ju . r ...f
2 m 3 . B ST e . B LA IKOAF O B
‘e LN m . m. ~ 0T A LA N "I I A L S e - .t
T S - . 'S R ! LS A 4 R
et <> R S ¥+ Lm oo te A4 s
o e X ? .M Mu ' w ) . wm u . “.n . - ’ W ) )
TR 53258 &, 843 . 3us: Siy A o
’ (S < ¢ ¢ . \
R R ot * o : .
* ' . N hd -t 4 s K . T - ts.
B . SRRV
. - 4 . \'1.
RN B S ]
R “ ..‘ Lo ‘&.» . . n. ;0 O W J.

SRS A e AR T LA PV e A

< ! b A O R T . PR T SN N




e

oo X

-

;:
P

3
e

."; . . . ~ . _ .. “ﬂ . ‘\:\(‘

- ) THE TRUDEAU FOUNDATION i hyY

- . FOR
P ’ . THE CLINICAL AND EXPERIMINTAL STUDY OF PULMONARY DISEASE 5“‘*
. . . . 5
N - - N h e " R . — “ . R
.-‘- P4 - areamamg VARE, M. T, ° -2, o ~: _«..r . . h'"-‘*’*’. «;“:. PR ~ .  AY TRUDLAU, N.Y. | R -
i IR <] 4 SARANAC LABORATORY . ol P N i | THE DEPARTMENT OF PHYBIOLOGY >
2 fue vaUORAU POUNDATION ‘T ¢ * B o AP I gl + ' yug OTPARTMENT OF BIOCHEMETHYL /4
“ THE TAUDRAL SCHOOL ° - e OrPAW ® o maoiono S
= © eapseunt 4. P . - - & |
b A st Lrigdy A el 1y ¥ . THE TRUDLS agratoRy _ f
, LY e RoP s o . St . R
Lo FEZNTNG AN o s i na4e Bela s &E?’; .
R R ; T T T ¢ 5
N T A \REe

SR "\ 4 ‘.,. }'25

2> g
R T bk

R
oA Elagei T WS SHRERIEE S -
eperh 0o MIESTOSIS AND PRNOKAT ° ~agE
Teing eupported by the Quebec Asbesios .- i A
, . . in prepareticn apd vu:‘b; resldy 1“" o
&OWT LT “thie week. Will you please oo &
Sens T L mllmg e simraday or Fridey of thie e -
SR " Yot us knov the gmsber of coples Shat will be vooded an8 . - . T
2. .5 Ao vhom they are 1o be sent! .- e . 33

PO NN - .
. < K - .
Lol : . ... Simoerely yowr g B

) Nay \% "‘w

- . - T . -t "

g i e - o . i ..

w. ~ ,“P: WD NS B L N My e st . Sl >
: . M N . - - ’ - ‘z ho -

' . N . ° . . -t * - . . ) =
;.t " ..\ R © - . 111180 Re ) ’ ..:
. : Riecutive .. e

- > . y .

L ANE LU it ks oo
M - ~ X e
e et

1
§
oy
$
. 'E

R R Al n N .. .y "

i - Y A I . . . »
e DR Pirector . : .. S
N - . . P, . »

. . AL 3
. . R
- [ T . ~. A

.

%

4}‘:.'

-
.

N :‘
<37 Lo

L S .
. -

s e e ~ . 7..:,. PRT I ay FRPPIN
- PEIREE & U L R v e, Gty sk

- ; N
- .

L]
‘4\*&» - ~etoc ' - - L



-~ . L.t 4
S & TE L
. L .
’ ¢ . “
4; .’
-t .

-~ . -
(¥ A".
vl

s XY , .

AR
-

"..’('l -
e et
r

S e s V8 . IE yom do ned heve sufficient esples, Just 1ob we-kmov sk T %
' . I eoa got ame from Saremss. .

.. .

L
SN PP N S NI AR BT v ety e R T 5T
R e e S WU v ’{2&4; - - ~\~.&_,_. . -’ AT s 4 3 '
I < O Y N N N ‘ AT .
: . - = . .- . ) N ) . . N .

Lo 3. P. Noodwrd ‘

2y Copy tor Ive A J. lansa .
Institate of Isdustrial )edicins

v York Dniversity-Bellsvus Medisal Center
&TI Tirst iveme oo T
Tow Yook 16, Nov Yerk ) .

R ey R I S TR R ol
; v - Py <
PERSANE Y ’ . .
¢
A = v -t 4 ¢
-
[} .
3 A - e N - . » “
e bt S e N e s . PASE S s T ..
¢

S VRN, e
‘
4



EVAN SABOUREN

AP A ATR

MownTrear July 9th, 1952,

| ¢

»

ige Woodard, Esq.,
xecutive Offices,
Johns-Manville Corporation,
22 East 40th Street,

New York 16, N.Y.

Dear Paige,

Re: Saranac Asbestosis and Pulmonary Cancer
(First Interim Report)

1 was away for a couple of weeks and
regret much delay in forwarding you the five copies
which you will find enclosed.

Carmen and [ 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 ~rv .t 4""’?
v !
Ivan Sabourin, -

-

10/18
(encl. 8)
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An expcrimznt hao weoen in progreoss ot Tha

14 menthe 4n an atterpt to
upon %
iz to obliain oxporincntal
to pulmencry cancer in

cur

inhalobion of asbestez dushs,

Two olreins of nmics, oane

comparable mmters of ¢
normzl alr but vnder

of thoe oxperimcnial amirals,

pesaible carlier onzot of tumors in the
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wining lsuoe,
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IITRODUCTION

ascerbuin the

2 Incidenco «f pulmenary tuvmora in nics,

industrisl vo;Vu“v

suscoptl
ery twrora,

cabiol eninmnles of cach strain have
conditions ¢f housing rnd dic

Tho onporincat huao been deairne

giroun ap 1ell es to dotermine b

+

Sarinec Leboratory for gomo
influznce of inhalced nsbestos cust

Tho purpcoo of thip study

data for coriclatlon with expericenco perteining

)

vxposed ocgupaticnally to thoe

Yio end tho othor resistent to the

hava been expocod Eo the achestos duat;

boan lopt in

¢ identical <Hith thoae

¢ to raveal 2
D 0S
the total

incidonew o turmors occurring ovor

thc crti:c poriod of tho exporiment, s
It VAL be stabzd Lore that the evidomcee ohtainod revepls no tondency

[y

tcvards aa carliow enzcy ol fLumors among cioesod awimala o ¢

e ———

conirel arJawlu. Then

-—-l
greator incidence of v
N N — e
Io is imporian

:"mr.L con vith
vertheless, thare docs nppiar to be a trend tovard e
P et S T = .. - “
ors in tho expesed arimals than in the control eniuale,
o ———l - —-———— /—
15 notn, howevor, thet ptotistlicol enalysis of the dutn

obtained up to the »ro.cnt vho

mcutai and tho contlrol anivwels ara no

cceur by chanee sleng,

likoly “het, if tho ratios

et
—e e e

wg thet tho dif

SO vl

of Ttunor incidence

forences Dobveen tho orporie

greater than 52t Be onwveoted to
The oxperirent is nob cempletad and it i consicor

ad gnirels theon in the control

at the rex® poriod when animsl
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. i are 1 lLed ace guatlae Lo hoee for 'c1 3famenth dntorvel, tho trond which

18 now notod may finally da uheta €2 to statisiclerldy significant beosu:z
of the dargor Gotol nuvsdbor of asimals obusorvad,,
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i1, PATREIALS
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A, TDustinz Izitsrial:s  Tho dast vead in Uhls oxperlme 1% oo roessived

s B ) Ve ot & s &

on Jemwry 5, 2981, fron thﬂ Iohngon Company

Apbostos Vinos of Phstford, Quokcs, and vas given the Sorwsac Lo aberatery
nmber 1D.135, TYeray cifirestion shelysis rovsaied that tho ratericl con

: tolns g variosy of mizurals, of wiich the sorpantine preup erouated to -

-

Y0 por eont, Tacush whe particvlats nincral ey cobine and the fibroua

minepal chrysctiic yicld the sowe dlifraction patieora, ot rogrephic oxwring—

a 2

£ion ahemreG that tross wat coasidersbly rowa ehrysotilo than serpentino
present in the materiel, Iuch of tho chrygotlle occurred In thick rReponca
bundles, bus i% nan sriimeled thab ab deact L5 por cent of the ehryeotiie

wan proseat as indivlJual flbors or prrilally auenzd buadlzs, Other

cors oy atn, levzely seidiculate, leclucad ¢ o7 per ccent of magnetito,
ehverita, brueitbs, tils, oaud guurts, crnd treces of rivecllanocus mireralc,

The quartg eontaat vwac ebaut L Lo 2 per cent, Of the partlcvlate metzrial

- &

ot loast 05 por sonb o tha earticlos wore Loss thae E nicronc dn siio,

-

Studics ol 3nnglcs of eimommberic dugt talen frowm Lhe cnixn =) orpoeswre

[ -

room yesealed, sith rienush to Bhi lengbh of the chirysorile fibors, thet

tho fivsore ossursad in the folloving dlstiitubion of riias;
t -~ . of
Fibors lcse whan b pdorens in leagth 32,2 %

1" fl‘C'\ :) ':30 _1._0 7 1 n ::’5;.3

n YOI to 23 " " ? 0.7

n ] :_‘f_, .‘;0 5,3 [ 1" 14 8‘,3

" )1t ‘.:C' '-CG 100 11 [H n 2‘7
5,8 9
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of the esbestos cust by a robating peddio in a largo hoprer £illed with
asbostos dust to apnrorircately the leved. of tho 27Ye of the peddle,. The
edges of the paddle are equippcd with stiff wire brushes to break up the
omall bells of agbocuos wiiich tend ’c.o~:ffqrmq The Quzting sochanisn i6

ept in oporntion inside tho Befoobl cubical dust roon for 8 hours a day,

5 1/2 days ror vieek, ﬁnm..lu livo centinuonyly in {he roow, whic Zr is

'—‘..,._._ —

VOl‘lulla'L-O"l witn fu: h cln:.uz a_{v' L_Thien t.n dus’c tl:l::scrirx‘ tor g ot in opor:

tlon. Aoapheric carnples aro eollected in the room ol resular inhorvels
rJ.Lh & Greenburg-Saith widget impinger and deat covnls rodo by the light

£ic1d teehnic with o pleroprojector.  The dwob connts beve aversged £17

SUNNESYS o

rillion p'wt. cles por eundic foot of air, In generaly the Dibers have

Ve vioune
T e ———

et A
-

e

repreasited ahout 6.8 por eont of the to,ch, covnt, or £3,8 cillion, OF
A_____-—-"‘"— \--\_ -— . __,_,./"m B sl T————
the total numbar of f.'.u\.;-:s > ..Lol.. b 1L per cant are lonzer than 20 microns,
——, -— e T .—-‘-\ .

T —
T

It ¥idd be recodled thal, in rezard to the produckion of ssbostosis s Cho
Fibers geeaber than 20 1derons in dorgth are of _bvho zreatest importance,
o "“‘\..,__——-— i
B. Animals: AL tho stort of the eipsriment 250 mice wore placed 4n
' tha dust reom; 130 of vhece wore Stradn € nles, and 130
ware Strain €57 Llack rmice, 0f cach sbtrain 30 werc noles and 100 wero
forales. This sex rotlo was dictebzd by space requivenents, slnce rale mico

tend to £ight and miob e kept in emall grouns, while rony fozmalas noy

safely be ploced in o

o

iingle: come. The toted mmbze of conbrol mlea vas
3h0, with o oz Qistribeticon cudldape Lo thebt of Sha ewvosced proupa,
In order to follcii the developuont of Lusors and Lo obesrve any

po.;mblc cerlics onsab of twsors awong the crmesed mico, exporinontel

. | " —
anivals and contrel ‘;’.;:..;:c;?.u ¢ k11728 ab regulay dnbervals alter the
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‘-“ : : C) ‘ Guenge T recies liandng fusce,
' ' lot Inbocin Roport f-7-L2

beginning of the ciposuro to dust, The indervels chosen were 2, by 5, 10,
nngd ﬂ: wonthg; the next interval has been set for 16 months. At cach
poriod 3l exporirental ang 3h control animals wers killed; of aach prowv
of 3L enimale, 17 move Stvain C and 17 wore Strain G57 black. In cach
case, the 17 endials incinded b voles and 13 feweles

V. RESULTS

rorma

&

The obgervations made at cach of the poriods vhsn animals were illed
ere pregentod ia table 1, Ib.vi.ll be noted that ths totol nmubor ol onimaly
exaidined in cach of @the difforent groups vorles slichily. This vv.-r febion
ia the rasidd of a few snoubancous deaths in cuch provp.  Tho oLservations
nade in such casca wave Leon Incerporated in the data for the next poried,
In sory- Instances onfcols dying gwontanecusly have boon eaten by 't_}acf.x~
cagenntes, T has boeca hocessary to digeard thize wndmals corpletely fron
tho reeord of enparizontal ehacrvationa,

Tt will be notod Llab within Strain G there ic o highor percentoge
of tudors among animedn cmoszed to asbostes dust blam enong vhe contrala.
The samo situation iy Srue within the Strain €57 black, Obviovaly, tho
same conditioﬁ 18 Srve odso of the over«2ll firures cochindny beoth strodng,

The sigaificanca off all thoso porcontzie ipcidimce fisures hes bzen

tested ptatisbicadly Lp- woazns of the well-veco

- - \ b2 .:\ 3
SeBe = Y| Py Ppr .
\! eI e uheroe
I!l o
?
S0 g Standzyrd srvor of differonce in ivaideonze bevvreen Lo Mongs
1Y ~ Total nirel» of zndimales in the (Toun
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- : {«i : 3- t .L Jerim B opc:t 0.7-52

Py = Per cent of aniotls with tusor in e specific -zroup of mixm.lu

Qe ® ¥ 0 " without Lunor in Yhe swoc spocific group
(TRO.S, Q3 = :L%P].)

T

¥a Corragpending cyrvolo £or omother group of enimals

Qg)

It wiild be recalled thal 3L an observed diffcrence in porcentogs
incidenco botworn two proups ls gveaber then Ywice the gherndard crrer of
that difference, tho dlffareuce wmy Le considared to be signilicent and
duc to factors cther than chince. ¥ Sho observed differernce Jo loss than
twlece tho standard owror, it is vary Likely dac simply to chaco. In
table 2 the observed difference in the incidunce of pulmorary twmor and the
m*itica'.‘. valuc ¢l twice the stendixé cores of differenve are coz:1pe,re:'% for
the variows groupss I¥ will be nctod by conrcring the velves thut none
ol the observations nade bo cdaio cre stublistically simificank, An

armle ol the wethed of czleunlablcon follasa

Calculation of standard error of difference betworn over-alld incidenca
of tweorn in the conbrel anbisls cnd In tie exparimental wiecs from date in
table 1: :

Incidonco of twnors: Neperizentol animals 9,59

Centy). anizsls 5.5
lupher of anfimals obzerved: Fxperimcental anincds  L79

Control anlimxla 131

S-E-: as r.9 5 VLS_ ;'5 = (?-!'r; = \.-_ _ \

35 VW ——— - s nsbr &

K
=
<

[e]
o
%
(2%

t
[on]
-3

'

-
~3
-

C
-3

179 181
2 2,77 )
2% 8.8 = 5.55'
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Thus a difference up to 5.5 per cent is likely to occur by chance, The
observed difference of I par cort (9.5 = 5.5 = hi0) may thereforo have
occurred sinply by chance distribation of en 15 end 1s mwot stabiotically

alarificant,

V. COLLTIR

It 'vwill be apparent from a review of %able 1 that the cxuerioent io
now in its most inmportunt phesse The incidence of pulmenary tusors hos

begun to rice for andrnls W)led ot the Lleronth period, both Lor tho

control aninalds and for the animals exposcd to ashestos dust., The inercosod
incidence is moro rroncunced for the group oxpossd £o cuat, bub the rise

has occwared ot cbout the game 4iue in both sroups. The differences boetwosn
tho two groups, howcver, as hins boen noted; are nob statistically eipnifi-

cant,

2y -

The 3dupression is gainad from on ingpection of table L that the lorgo
nambers of animals kilied omrly in the esiporinent aro waightinz ithe finz
Tisuron and dotracting frox the nomdtude of the incidence of tusor, It
must ba noted thzt this study hasbeen on cxperimental one and thot it
has been nscescary to ke ovszrvatioans by Miling aninals for study ot
regulor intervals. It appears that by momng of a raur er involved stabtisti~
ccl prcceduﬁe the dispropoctionzte weightine of the valunes by the data of
the ecarly observetlons cen be eliminzted. This proccdure will be carricd
out alter finzl observitions huve been modo, cince it is too laboricus an

.

undertaking to ke performed ot tho presont stage when the valuce obtainsd

[y

tionld be only of acadenic inteargel,
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It may be noted ia passing that if the over-all 4ncidence of tumor
anong the exposed animals had boen only slightly greater——11. per cont

rather than 9.5 per ceatestho dilference bebvieen the ineicdance for the

., axposcd group and for the control group vould have teen statistically

aignificant.

VI, SUBRY

n ertperinent conserning the influence of inhaled asbestos dust upon
fche incidénce of pulnonary tumors in mico has bLeen in pogress for 14
wontha. Aralysis ol the resuliy of this exporiment reveals that :thu:s fab
(alfter the ani;mals have been wrosed to asboctos dust for 1L months), the
dust has nob exerted an influcnce of a degree surlicient to cousc stabice
tically signdficant alierations in the incidence of pulmonary tumors., The
final phases off this exporiment will be of proab importance, since ab the
nost rocont porded whon animauls sere Jdlled for study the incidence of
tunors had increased erdl the incresse seamy to be more pronounced amons tho

aninals atposed to asbistos dust than among the non=cxposed control animslco,

AdVsle
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Occvrrancs of Polmonary Twors
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, ) Fumber of mico with wper ol mica it
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oL 92
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Strain C57 Black
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Yumber axarinsd; : 19 66 20 69

Incidence of tumer: £ 05 5,95 >89 3.l
Incidenco of twrov in Loth prougs: | 27 ~ 119 = 9.5% 20 =121 = &,99
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