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-tomards an carlier oasci of tuncrs ancag epost 

DDDLDLVIIO ANY SUVAMLIVLIIWG Walawie 

I, IFTRCDUCTIOY 

An exporizent has boon in progress at The Sarcnac Lateratory for somo 

14 menths in an ettompt Yo ascartein Tho influcace of inhrled asbestos dust 

upon tke incidenco of pulmonary tumors in mice, The purpose of this study 

is to oblrin ouxperimentel data for corrclatica with experience pertcining 

to pulnorary comcer 4n industrial vorlors oxposed ocsupaticaclly to tho 

irkalatica of acbestos dust, . ‘ 
Two ctrains of mice, onc suscoptiblo and the othor rosiat;mt to the 

dovalcpnont of pulranary tumors, have besn exposod o tho asbastes dust; 

commarcble mwbers of control arinals of each strain have bean kept in 

norT=l air but wmder cornditions of housing ard dis%: identical with those 
of tho experimcnial sanmimale, Tio expsrimont hes Leean donign;d to reveal a 
pocsible earlicr cuset of tuicrs in the oxosed anirels then in the cenicol 

group as wolil as to dotarzine the total incidence of tizors occurring over 

ths ertire period of tie experirent, 

———. 
—— 

IL roy be steted Lere that the evidence cbtained revesls no tendoncy 

d anizals in cwpfiison with 
control enimals, Nozeriheless, thcres doss appecr to bo a trond toverd o 

zator i.nqi;’.enca of twors in the expoccd arvimals than in the control animels, 

I% ig irportant ©o nmote, however, thel staticlical enalysis of the data 

obizired vp to the prossént shewp that the diffurences betwsen tio oxporie 

mental and the control animels ers no greater then zmight bo expected to 

occrr bty chones elens, The cxperiment 43 not complotod and it s cansidored 

likely that, 4f the ratios of tumor incidence at tho mext period wher animals 

T Ay ST ,'..f- 
e iy ITTmeman 

: - T - 
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Quobec Asbestos lining Acsoc, 
lst Intoriz Reoport 5-7-~52 

aze kilied arc sixilar to thooe for tls l4-rmenth Sntortval, the trend which - 

{3 row noctod my finally be dhwm to to ctetistically sighificant because 

of the largsr totzl m=dor of onimsis obsorvod, - 

11, PATTRIALS 

A, Tusting l'aterial: Tho dust used in this expsrimmt ima recoived 
on Jemuary 5, 1951, fron the Johnson Company 

gbostos 15223 of Tasiford, Custee, ord was given the Saranac Laboratory 

aunbar ¥Del38, Xeray diffroction gnelysis revealed that the mater-ni cone 
tains a vrricty of minercls, of which the eerpe:;tine growy omounted to 
70 per comt, Theough the particulato minerel gorpentine ead tho fibrous 

mincral ciryestile yield the sere diffraction pattorn, petrographic excminge 

tion chowed that therz wes cemsicderebly poire carysotile thax serpaomtine 

preesont iz the matecrial. Uuch of tho chrycotile occurred im thick uropered ‘ 
biméles, but 1% was estinsted chat et lecst 25 per cent of "t!za chrysotile 
wag prorcext a3 individeoel fibors or partially opened bundles, Other 

components, lergely poriticulats, included a few per coxt of mognotito, 

chromite, trucits, tcole, and quarts, crnd traces of niscelleznoous minsrala, 

The quartz cortent w2s about 1 to 2 per cent, Of the particulate material 

ot lsast 05 pcr ecemt of the particlos were lese thon § microac ie sizo, 

Studics ol sarplsa of etmospheric dust talien {rea th2 enimnl oxposuro 

rocz revenlod, with rogpoct to the length of tho chrysotile fibers, that 

the fiberc occurrod ia the following distrivution of sizes: 

Fibors logcs theon § micrens in loozth 32,3 % 
b fron 5 to 10 » " " 35,8 
" " 10 ¢o 20 " n » 0.7 
" "m20435 " "= 8.3 
" " &3¢0 )00 T » » 2.7 

99.8 % 

- . . O 
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Qustoo Ashortoss liniag Assoc, 
1ot Interim Raport 5.--7=52 

' 
. 

. i 

. Be fxiwelz: Ths mice uced ir thds exporimont woro cbtaired from the 

onceson MNamotiel laboratory at Ber Harbker, laérs, Theot 

laboratery carsisc coiapice of tiu different etreins of mico, identified as 

Straia A cxc Sirziu C; cuzcoptible €5 pulmsrory tumors, Strain £, wundor the 

usual practico ¢f dcfwring the observatica fer tumor watil the mice epprosch 

old £g3, hec 2 ratwral incidonca of pulmonery tumsrs that apgro::ir.atoé 9% 

pas esmt, Strzin €, uader similder circumstonces, has an inci@czcé of tho 

tumors of cloui &0 per cant, Sizco in the proscnt exseorirent it tas propocsd 

to ctudy the iniflusres of dust arposwro vpon the over-all incidence of tunor, 

Straia & wes concidersd waonitable for this invostigation beczuss any incrceset 

3
 

cidznce gbove the novral rate of ©5 por coxt wonid ba difficult to agccre P 

in. tain, Strair T was gulected, thirefore, bzcouse it had e lower incidence o 

of pulmcmary tuzar and beenuse it offuros certain othir edvaatages, among 
-~ 

> » 

ek wns $he favt $hot Lho incidenco of mommery corcinemz,in Sireia C, i 

P 
- - 

b . - LN & o St 2. - - o2 2 - walch mignt inSericre wATth interrretation of the pulzcsery losicnso, was low, 

0f the sevoral zvailodls sirzins of mico resisicut to the dovelopmont 

f of pulmcoary timarw, the Strain € 57 vicek wec chosen baccusze mice of this 

streis vere readily aveilcble ia celflicicnt pumberu o pormit chiaining ¢ 

coloxy of ea agc cuc 9ox ratio comparable o 4that of tha Strair C colorny, 
é 

L 2 g 

-y syl 5 #o Py o Iy 2 - ”r,, . % - g . - T . & L. Duoh Cisocrnciicns Tho technic doviced ot Tas Siranac Laborztory 
-4 

= Do, 

eoxa fiftecen 7exxs 3o for the discomination 

of esbeslos dust into the air for erperimarial pwrscses is being uzed in 

the corrent slx}r, Th2 rothed cousicits ecscaliidly of pechanical agitation . 

|
 

"y
, 
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Qucbes Astoctos Uirdngy Assoc. 
i5s Isserio Raovort 5-7-52 ik

 

of tic echestos Gust L a rototln;; poddio in 3 large honpie £illcd with 
asbosteos dust €9 approiicately tho leval ef &

 

he o=ie of tho paddio, The 

[
 

I
 

ciges of the rradie arc emiinped with stif meiws Y9 brgak vr the 

gnell kLala of asheatos wilch teond Yo -form., T ¢ulting uschzniom is 

lIort in ozsraticn inmuife the E-To0b crdical dust rcon for 8 hewrs a day, 

S 1/2 293 per wosk, Anirnls liwo cnotimously i fac Toen, which iS 

ventilated witz fresh cleon oir wiien the dust disscominulor is not iz cpara~ 

tion, Livouzhoric somilce zze esllezeted in the room ob roquir intervals 

with & CGroomburg-Smich pldset iomingor end Cust com* axic by the light 

i’ield tocaic with o miccorrojecior. The dust comats lLzve eversged 647 

n:‘.J:.: g particles pao cebic foot of air. In gonewal, the Diters havs 

represenond about 6.5 por czmt of tho totzd cowrt, o 53,0 millsion, OF 

the okl ramker of fibces, cbout 11 psr cort ore lengar Yhan 20 wmicrens, 

Ce ILnm regtod $0 Sho produchict: of tsoesiosis, the 

oo 2 R P 3 *. o oy, o £ . LGSR W DADPONS I LT f;"u.l cxe o Si9 eacast dioporiance, 

i R . Ad Lo 2 R it A [ 4 . —. Be aaimalds: AT ihe izt of Lhe coprrimvmi 200 —hien vere nlaecd in 
Lo 

s <use roeay 30 of thesc ware Strain € mlco, and 132 

voure Suzain C57 Linck pics, OFf cach strain 30 ware —2les ond 100 were 

tend %0 £izut ond it G2 lept in a2l groups. while rempe fexdles nay 

safely be rlcesd dn = singiz cage, Tz to%cd mmBtar of conural mice ves 

349, Witk o o Cisteitviicn sindlizg ©a thod ol tho oxpessd gooup3. 

In oréa to folle $hc developnent of tunsra and io ouserve any 

poccible cerlicy onsst of Lturors meng ths c:po:: =ice, oc:p‘zrr..‘.snt‘_l 

anizals gnd cenirol wmudrals were lHl3cd &b regilas intorvals afbar the 

i 

e
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Quebec Asbestos lHniny Assoc. 
1st Interinm Noport S-7-52 

bcgmm.ab of th° cposare to dust. The intervaic chosen were 2, L, 6, 10, 

azd J.h roaths; the az:t :i:zt\_z"n:!. has been sct for 16 moniths. At eech 

period 3 experizental and 3k comirol cnimnls were kllled; of esch group 

of 3l anirals, 37 wero Strain C 2nd 17 were Strain €57 black. In eech 

cage, the 17 animals inclnded & malcs and 13 fecsles, 

IV. RESULTS 

Thie cbsxrvetions mado at cach of the periods whon animls wero killed 

ero presented in tobio 1. I .‘er.i.JJ. be noted that the total mumbder of animals 
examined in exch of the different groups varies slightly. This vwfiion 
13 tho result of a feu .-:'pantaneaus deaths in each group. Tho oboarvations 
=made in such cases hive boen incorporated in the deta for the newt period. 

In cany inguances animals dying spontancously hisve bocn eatea by thelr 

enates. Jo hos Toen recessary to discerd thogs onimals complately frox cag 

the recerd of apainental observaiiona, 

I% viil e noted Lhat v::.th:.n Strain € there is a higher perceatage 

of tu.::""' a=ong aninciz c::no*ec. to agiasics dust thaa among the controls, 

Tae sameo s:.ta&.tn.on is tree within t‘\e Strain €57 bleck, Obvicuoly, tho 

szme condition is truo also of the c'vc-all firures coxbining both strains. 

The signifiiconcss of 21l theso pocccatage incidence figwres has been 

tested st:misticmy by zmeans of the r:cll—-':‘eccgnizcd fermla: 

S = \| 'y P2 
) 2 o . where 

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

N ' = Totol numder of amicals in tho grouvp 
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Queboc Agbestos linirg Assec. 
' 1ot Interin Ropest S~7-52 

+ Py = Per cext of axircele with tucor in a spocific group of anirals 

Q=" " " n withort tuwsor in the same spscific group - 

(Thes, O = 200=Py) 

Pyl Corrospasding cymbolc fer cncthor growy of enimls 

Qz) ) 

It w212 So recalicd that if an cbsorved diflerence in mr.centage 
incidenca batuoan two groups is greater thea twice the stardard errcs of 

that ¢iffcreres, the differencs oy be coxsidered t¢ be significent and 

due %0 faciors cther than charce. IS the ob3srved difference is less than 

twilce ¢ho ctandard exTor, it ig very likelsr due sizply to chance. In 

table 2 Lo e‘.:sezveé difforsree in the ircidence of puimozary taxor and the” 
criticzl valxe of twico {ho staaderd crros of dificrence cre coapared Ifor 

the veriovs grongs. I will te nolad by comearing the volves thot none 

of the cbesxyvaticas mede o cate ere suablisticaily simniicont. An 

ctepie of the metacd of cclcrlaiion i‘o’.‘.'._‘,c'::s. 

Cajculaticn of stundard error of difference betwoeea cver-2ll incidenco 

of twors in the control znizals cnd in the experimental mice from datza in 

* table s 
Tncidones of timors: Teperizental erd=ols 2.5% 

Centrol onin=ls 5e5 

Bundice of anirals cboerved: Exprrizentzl andmals 179 

Control animals 181 

- oq @ TJde 13 - Z...C’ 

179 18 : 

n
 

e 2,77 - 

. e ey 
- E &4 ng i~ . - . AR T el X Tl 

- e e wa ot -t . e . -:63 Lo p i, T R e 
-—aw 
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. ' Quabec Asbestos Yining sasoc, 
| 1ct Interin Report 5-7-52 

t 

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 a review of table 1 that the experinent is 
now in its post irportant phzse. Tho incidence of pulnonery tumors has 

begum to rise for anirmls killed at the lhamcath period, bsth for th; 
control aminmals ard for the animls exposed to asbestos dust. The increased 
incidence 45 more pronounced for the group expossd to dust, but the riss 
h2s oczurrcd at aboud the sara tirme in both groups. The differcnces betmoan 

the two groups, hosever, as has bozp noted, are not statistically eigmifie- 

cant. 

The “Zmmrescicn is geinzd from en irspocticn of table 1 that the large 

mbers of anirzls Id1lted exxrly in the efporinent aro weighting the final | 

figures end doiracting £oon the mognitude of the incidonce of tumore It 

mist be noted thes this situdy has been an experizental ons and that it 

hzs been nicegsary to moks obsarvoticas by !Alling enicsls for sty at 

" regular intorvals, IV eppcars Uhist b7 meano of a rother involved statistie 

cal proccdure the dispropociionate weipniing of the valuves by the deta of 

the early obeorvetlons can be clirdnated. This procedure 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 scadexic interest. 

\nd 
a‘- B R 

<. —— e e, 
TR AT ’,6'.~ 
- T rem e Rl 
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Quebec Asbestos Minins Assoc, 
1st Interin Report 5-7-52 

It ray be noted in paseing thet 1€ the over-all incidence of tumor 

_ among the exposed anirals had been only slichtly greater—1l per cant - 

rather than §.5 per contesthe dilfcrence between the incidencs for the 
. exposed group and for the control grovp would have been statistically 

sipnificant, 

Vi. SUTZARY 

_ An experinent concerning the influczrnecz of inhaled asbestos dust upon 

the incidence of pulmonary tumors in mice has been in progress for 1k 
Bonths. Analysis of tha results of thic expariment reveals that thus fab 

(after the animels have be2n exposed to asbastos cdust for 1L months), the 

dust hos nst exerted an influvence of a degree suilicicnt to cause staticse- 

tically simificcnd alieraticns in the incicence of pulronary tuaors. The 

£inal phases of this experinecnt will be of mreat immortance, sincs at the 

nost recows paicd waen eninzis were Jdllod for study the incidence of 

tensrs had incressed emd the increzss seems to be move Fronounced amons tha 

aninzls eososed 1o asbestos dust thian anonn the non-cspesed comtrol animals, 

AdVsje 
W

y
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Quabac Asbestes iiining Aac:;c. 
1st Intarin Report S=7-52 

Teble 2 

Occrrrenco of Pulmonary Tumors 

in Miecc Eposzd to Asbosios Dust aad in ltiecs Not Expeosed to Dust 

Foeriod of 
Ihmber of rco with thicber of mice wit 

Strain of nmico tumor in the grcup tuzor in the contr 
obszrvotisa expssed to asbastos group not exposed 

dust dust . 

months Mala Fenzls lale Femal 

train C 2 0 0 0 1 
(Tomcr suscspiibvle L o] 1 o . 0 
strain of mica) 6 o] = 1 0 

10 0 2 () 1 
) b 7 o L 

i 12 1 

Huobsr ezncined: 22 72 20 12 

: _ ok 9 
ncidezce of tunor: 12 

Strain €57 Jlack 
(Tior pon~-susceoptible 
strain of nmica) 

urbar exonéned: 

Incidcace of tuvors 

Incicdencs of tu=or in koth grourc 

E
B

o
rw

n
 

N
O

O
O

O
 

N
O

O
O

 

19 66 

53185 =25.9 

7 

a
je

 

179 = 9.5 

s
R

o
N

o
N

e
R

e
o

] 

#
“N

n
o

O
o

O
o

 

3 

20 69 
B85 09 

& 1Qlimnanc 
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Quszac Asbestos Jindin Assoce. 
1si Interin Report S~7-52 

e, [ J 

ce. . Toole 2 

Diffcrenss in Irzidcnes of Pulmonosy Tunors 

in Udece Tixpoasd to Acbeatos Dust and in ldce ot :.'po.cd to Dust 

Groups of =ieo Cbserved Toice tha Statistical. 
cospsred . c¢iflarence in standod exror significence of 

ircicdsnes of differance obsarved difference 

nor cont . per comt 
Strain C 
asbestos grovp : 

vs . 2.2 8.3 Lot sigmificent 
Strain € ' 
control greup : 

Strzin C57 black 
asbestos c,.*oup 

s 2.5 6.5 lot significant 
Strain C57 black . 
controi STouUp 

All achestos groups . 
(toth strains) 

vs k.o S5 Iot significant 
A1l contiol grouns 
(toth stiraing) 

AJl asbastca srouns 
at 10 and 14 "o'zt,‘w 

vs 8.2 13,0 Not sigmificant 
A1l conirol groups 
at 10 ard 1 ronths 

A1 asbcstos proups ‘ 
(total incicdence) 

vo N 3.2 L.8 liot sizmificsnt 
All ¢roups 
total incidcence) 

% The values for 21l -reouns (4otal incidenca) are bacsed uvpon observatiors for 
the asubestos and vh _cont ral grouss and also for gours expozed to tw 
cther dustes~iron oxidc &nd queriZe«in anothor ex po:.'L..ant - 

3
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