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. ADDLOIUIIO ANY UVALVLLIA Walawiu

. I. IETRCDUCTION

An exporizent has boon in progress at The Sarcnac Lateratory for somo
14 menths in an ettompt To asecartein Tho influcace. of inhrled asbestos dust
upon tke insidenco of pulmonary tumors in mice, The purpose of this study
is to oblrin oxperimentel data for corrclatican with experience pertcining
to pulnorary comcer 4n industrial vorliors oxposed ocsupaticanclly to tho
irzkalatica of acbestos dust, . ‘
Two ctrains of nmice, ome suacbpti‘ole and the othor rosist;nt to the
dovelepmont of pulranary tumors, have besn exposod o tho asbastes dust;
comarable mmhers of centzrol aminmals of each atrain have bean kept in
nort=l air but tmder corditions of housing ard dis{: identical with those
of tho erxperimcgiel snimals, Tha experinmt hes boen doui;;:;d to reveal a
pocsiblz earlicr cuset of ticrs in the oxosed anirels then in the ceniTol
( group as woil as to dotarmine the total incidexce of timors occurring over

ths ertire period of tie experirent,

It may be svated Lerc that thc evideace cbtained reveals no tendsncy
-tomards an carlier oasci of tuccrs amcag exposcd animals in cexmparison with

control enixmals, Novertheless, tacrs doss apjenr to be a trend toverd o
greator .'mc_i;iencc of Cvaors in the expoccd arinels than in the control animels,
I¢ ic izportant ©o note, however, thel gtatisctical enalysis of the data
obizired vp to tho prozént showo that the diffirences betwsen trs oxperie.

mental and the conitrol animels ero no grester then zight bo expected to
occrr bty chone? eleas, The ciperimont 43 nol complotsd and it is considored

likely that, 4f the ratios of tumor incidence at tho mext period wher animals
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aze kilied arc sixilar to thoce for tls l4-rmenth $atovval, the trend which -
{3 row notod my finally be alwm to to ctetistically sighificant because
of the larzsr totzl mm=dor of animelip obsorvod,

I1, DPATTRIMALS

A, Tusting l'stcrial: Tho cdust used in this experimmt ;'.nz recoived

on Jemuary 5, 1951, from the Johnson Cezpary

Actostos Iz223 of Tastford, Custee, crd was given the Saranac Laboratory
aunbar ¥Pal36, Xeray diffraction snalysis revealed that the materiai cone
tains a veriety of mirerels, of waich the eerpez;tine grow amounted to
70 per cont, Though the particulate miverel gerpentine ead tho fibrous
mineral cixryestile yield the sere diffraction pattorm, petrographic excminge
tion chcwrd that therz was comsicarebly poire carysotile thar szrpamtine
preeont iz the matecrial, Tuch of tho chrycotile occurred in thick vmopened ‘
bumdles, but i% was estinoted “hat et lecst 25 per cent of fha chrysotile
wag procext a3 individeoi flbors or partially opened bundles, Other
conponents, leoogaly porticulats, included a fe per cont of nognotits,
chromite, trusits, tole, amd quart:, crnd trzces of nmiscellenoous minsrala,
The quartz soritent w2s avout 1 to 2 per ceat, Of the particulate material
at lsast 05 pcr ecemt of the particles wore lese thon § micronc irp sizo,

Studice of sarplsa of etmospheric dust talien {rem th2 enimal oxposuro

rocz reveclod, with rospect to the leagth of tho chrysotile fibers, that

the fiberc occurraod ia the following distribution of sizesn:

Fibors logcs than § rmicreas in leazgih 32.3 %
n frox5tol0 " n " 35,8
" "10to20 " pon 20,7
" "20435 " n 8.3
" " 80 ¢o XCO " " 2.7

99,8 %

-2 ) . R T
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.

. . [
. . Be friwcdz: Ths mice uced ix this exporimont woro cbtained from the
gncceson MNomotiel Iaboratory at Ber Harber, aérs, Theot
laboratery carsisc colaxice of tiuw different strains of mico, identified as
Straia A oxé Strzin €, fuzceptible ©o pul=msrory 4imors, Strain £, undor ths
usual pr;ctica ¢f dofering the cbservatica for tumor umtil the mice epprosch
old £g3, h2c a ratural incidonca of pulmoznery tumsrs that apgronr.atoé 95
. par eemt, Strzin O, uader similcr circurmstonces, has an incic}czcé of tho
tmors of cloul 3C pes cont, Sizco in the proscnt exporirent it tas propocsd
to ctudy the influcrnce of dust arposwre vpon the over-all incideace of tuner,

Straia & wes concidersd waoeitable for this invostigation beczuss any incrceset

i

cidzmce sbove The normal rate of ©5 por cexzt wenlid ba difficult to acccre
tain, Strair © was golectod, theirefore, bzcouse it had e lower incidence

as
of tulzczmary tumor and beeouse it offurod certain other edventages, among
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wadch mignt fntaricre wAth daterpretatior of the puizcnery losicno, was leow,
0f the sevoral zvailodls strzins of mico rosisimi:t to the dovelopmont
of pulmcoary tumars, the Strain © §7 vleck wac chosen taccuze mice of this

gtreis vmie readily aveiloble 1 cellicisot pumbersy To pormit chiaining e

coloy of 2a a3zt cuc 97x ratio comparable o thnt of tha Strair C colorny,

L. Iuoh Cissoramciicas  Tho technic doviced ot Tas Siranze Laborztory

goxn fificen 7exrs 3o for the dissomination

of &shestos dest into the air fex

f
€

Tirsrtal purscscs is being used in

o

the corrent sluclr, T2 rothed cousicis ecsenliodly of pechanienl agitation .

i

4,
."

A
™Y
4

)

Saranac Laboratory, First Interim Report on Asbestosis and Pulmonary Cancer to the Quebec Asbestos Mining Ass... Published by AsbestosClaims.Law
ACL Doc 11841 - Page 4 of 11 asbestosclaims.law/library/11841/4


https://asbestosclaims.law/library/11841/4

Qucbes Astostos Uirdingy Assoc.
i Isserin Ropore S-7-52

of thec esbeotos Gust L7 a rototldy;; podiie in g large honpie £311cd with

asbosios dust U9 aprroiicately (ho leval ef the oxicz of ths p2ddio. The

ciges of the rradie arc emiinpel with stifd wire trushos 4o bozek e the

gnell kLails of asheatos wilch tond te-form. Thia ¢ulting nschzniom is

lort in ozsrabicn imuide the E-Toob crdical dust rcoa for 8 heowrs a day,

S 1/2 dags per wock. Apdcnis Liwo cmotismously i thc roen, which i
ventidated witz fresh cleon oir wiea €ac dust discomiantor is not iz cpara~

tion., Livoutheric somtlcs zre oolldezeted in the room &b romilr intervols

with & Creoomurg-Smith rZdset iominger and dust '.';omtc axlc by the J.'i:sht
£ie3d tocmie TEth 2 miccorrojeciaor. Thc dust comats lizve evareged 617
n:‘.l'.’.i..".n particles pao cxdic fect of air, In gonooal, the DNiters have
reoreserond about 6.5 ter emmt of tho tot2d ecowmt, cr 53,0 million, OF
the ekl nagker of fibces, cbout 12 per cort ore lengar dhen 20 wicoens,
Ih 2335 b2 worclied Lhib, Im wegod Yo Sho produciicn of csbesiosis, the
i nseng roviiel

st AL s A Sem % 2% e -
DTS SRULGEDT VISR SV IAlICRT 11 Llngel J¥e O

KY X < o Y & k) AR > P o T - -
Bae JS3malg:s L0 the oozt OF Yhe comrvinemi 280 mhen vere nlaccd in

e oS cpmde s - S et oed wy? Taew - v mend ~d S
foralos, Tids soor roic was dictuied by spoee resuirensals, since r=le mice

tend %o £3zit ond mant Lo kopt in ma2)l grsups. vhile cemyt fexxlcs noy

. -

3T 2 3 o 6T s ey, D ey
safell” be rlcced in = sinsis coge, The t9%0) nmtor of contral mice vEs
3 < emre £ atrerd toarte S 3! e A o h LS U 2
340, with o s Cistrituiicn sindlize $o 3ncd ol thoe sxpasad groups,

In oréa to folle: $hc development of tunsra and to ouserve aay

<t

Poccidble eerlicr onsst of tumors omeng the espossd mice, apxricsntal

anizals &nd centrol mudrnls were lHlicd of regilas intorvnis afiar the

i
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bogiming of t;he cposare to dust. The intervaic chosen were 2, L, 5, 10,
& 1 ponthe; the mmst inberval hes been eot for 16 monihs. At esch
period 3% experizental and 34 comirol cnimnls were killed; of each group
of 3l anizals, 17 wers Stoain C 2nd 17 were Strein C57 black. In ezch

cage, the 17 animals incindsd 4 malcs and 13 feceles,

IV. RESULIS

The cbsxrvations mado at each of the paricds whsn animals wero killed
erc presented in tzblo l. It.tr.?.ll be noted that the totad mn'ber of aninals
examired in exch of the different grours varies slichtly. This veriation
13 the résult of a feu si:cntanecus deaths 3in each group. Tho oboarvaiiorns

made in esuch cases ave been incorporated in the data for the next period,

~N\

In cany ingusnces animols Gying spontancously have btacn ealea by thelr
cagenates. IU hos Toen recessary to discord thogs animals complstely fron
}tha recerd of epeoinental obsorvziiona.

I% viil e noted that ntb_m Stzain C twiere is a highor perceatage
of t.'!' r5 a=ong cnincis eposed o asiesics dust thaa among the controls,
Tne samo situstion is true within the Strain CS7 blzck. Obvicusly, tho
szme condi‘.;io;: ig vruo also of the c'.'cr-.an fizures coxbining both strains.

The signifiiconcs of 21l theso po~ccatage incidence figwres has been

tested st:misticmy by zeans of the well-xecegnized foxrmdas

S = \| 'y P2 b
o . ) 2 - e

S.Es = Staznicrd error of difforcnce in incidence beimeen tho groups

% ' = Totol numder of anicals in tho grouvp

. =5
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+ Py = Per cent of axeole with tucor in a spocific sroup of anirals

Q=" " " n withort tuwor in the samc spscific group -

(Thz3, O = 100-P)

Py l.  Corrosposding cymbols fer cncthor grow of enimls

It 312 Bo recalicd that if an ebsorved diflerence ir parcentage

incidenca batuoan to groups is greater thea twics the stardard errcs of

that ¢iffcoercs, the diffcrenca ooy be coxsideored e be significent and

due %0 faciors cther than chznce. IS the obh3erved difference iz less than

twlce tho ctondard eTor, it ig very likely due sizply to chamnce. In

( table 2 L2 ovserved diffcrzree in the ircidence of puimozary taxor and the”

coiticzl valve of twico {ho stanldord error of diffcrence

the veriows grongs. I will e notad by comparing the valo

cra coapared for

clves that none

of the cbesxyvaticas mede o catc ere statisticaily signifiecont. An

ctcie of the zethoed of cclculaiion follews,

Calcxlaticn of stundard error of difference bctweea ovar«21l incidenco

of turcra in the control anizals cnd in the experimental mice from data in

: tablc; is
Tncidones of timors: Torperizental erd=ols  2.5%
Centrol onimals 5.5
Bundice of anirals ctoerved: Exprrizentzl andmals

Control animals

S.E. =\\1 9.5 = 93.5 5.5 x k.5
179 181
© 2.77
- 2 X SOE. =3 5. :‘
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- .

Tiras & difference up to 5.5 por cent is likely to occur by chanco, The
cbsorved difference of L par cent (9.5 = 5.5 = 4.0) may therefers have

" occurred simply by chonce distritutios of enizmals and is rot statistically

.sigaificant.
I will be apparent from & review ofl table ) that the erperinent is

nov in its most irporiant phose. The incidence of pulncnary ¢unors has
begum to rise for anirmls killed at tae lhamcath period, bsth for th;
control aminals ard fer the animls exposed to asbestos dust. The increased
incidence 45 more pronoumced for the sroup expossd o dust, but the riss

h2s oczurrcd at aboud the sara tirme in both groups. The differcnces betmean

7\

the two groups, hosever, as hos bozp moted, are not statistvically sigmiii-
cant.,

The Zmmrescicn is geinzd from en irspocticn of table 1 that the large
.mbera of apirzls kilied exxly in the epporiment aro weighting the final |
figures end doiracting £oon the mognitude of the incidonce of tumore It
mist be noted thee this situdy has been an experizental ons and that it
has l;een nicassary Lo L-‘q;:ka obsarvcticas oy !41ling anicols for study ab

- regular intorvals, IV eppcars Uhist by meono of a rother involved statistie
cal proccdure the dispropociionate weigniing of the valuves by the deta of
the carly obeorvetlons can be clirdnated. This precedure will be carried
-out after f£inal cbscrvations have been rado, since it is too leboricus an
undertaldnsg to be performed ob ths prusent stzge vhen the velues obtained

would be ‘only of scadexmic interest.

<
% O

—
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( [ <
- , | .
It may be noted in paseing thet 1€ the over-ell incidence of tumor
anong the exposed anirals had been ondy slichtly greater—1l per cant -

rather than 9.5 per contesthe dilfcrence between the incidence for the
exposed group and for the control grovp would have been statistically

gipnificant,

Vi. SUTZARY

_ &n experinent concerning the influczrncz of inhaled asbestos dust upon
the incidence of pulmonary tumors in mice has been in progress for 1L .
Bonths. An2lysis of th2 results of thic expzrineat reveals that thus fab
(2fter the anirels have be2n exposed to asbastos cdust for 1l ponths), the
/(— dust hzs nst exeried an inflvence of a degree suilicicnt to cause statise
) tically simirficoab alleraticns in the incicence of pulronary tuzoss. The
£inal phoses of this experincnt will bz of mreat izmortance, since at the
nest recows pavicd whon eninsis were idllod for situdy the incidenece of
tunsre hod incressed amd the increzss seoms to be more Fronourced apons t.}fa

aninels coeosed to asbeostos dust thizn anonn the non-coppesed comtrol animals,
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2 [] [ ]
Cr Toble 1
Occerrencs of Pulmonary Tumors
in Miecc Eposzd to Astostos Dust and in lico Not Expeosed to Dust
' Funber of mico with hucber of mice wit
Straln of mico Feriod of tuor in the grcup tumor in the contr
observotisa expssed to asbastos group not exposed
dust dust .
months Malo Fernzlsa tlale Femal
vrain C 2 o 0 0 1
(Tozer suscspuibla L o 1 o . 0
strain of mica) 6 c = 3 0
10 0 2 o 1
U 1 7 o N
- 2 1
Ve Hopbzr exnmineds 22 72 20 T2
\ : , ol 92
Incidezce of tunor: 12

Strain €57 Hlask
(Ti=or non-susceptible
strain of mica)

EBoewn

Pamber cxoréned:

Incidcnace of tuors

Incicencs of tuzor in keoth grei

-~

‘M:

NOOOO
VNHHOOO

5

&

19

7‘:‘9237065

o NoNoNeNe
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Diifcrenes in Irzidcnes of Pulzonosy Tunors

in [dce fixpoasd to Acbeatos Dust and in liice lov oipoced to Dust

Groups of =5co Cuzerved Toice the Statisticsl .
cospared . 2i{rarence in standord earor significence of
ircidsnee of differance obaarved difference
nor et ner comt

Strain C '
asbestos groud .

v . 5.2 8.3 tiot sigmificant
Strain C :
control greup -

Stradin C57 black
asbestos grouvp
s 2.5 6.5 lot significant
Strain C57 black .
coatrol SToup

(

All acbestos groups .
(toth strains)
vs k.G S.5 Iot significant

A1l contiol grouns

toth straing)

AlY asbastica grounms
at 1C and 1li months

vs 8.3 3.0 llot sigmificant
A1l conirol groups
at 10 ard 1l ronths

A1 asbcstos rovps
(total iacicence)
va . 3.1 4.8 liot sizniticsnt
All erouzs >
total incidcence)

% The values for 211 ~roups (total incidencn) are baced vpon observatiors for

e
the subestos and the control groups and also for Frours cxpozed to two

cther dustes~iron oxide &nd quertze«in anothcr expericont, -
D=L Ea
e TR
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