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izze the first case of carcinoma of the Experimental Study 
* assoc tcd. m_th asbfs‘tos was cited by Awimsals.—~Mice were selected for this work be- 

:ch and Smith in 1933, there have been cause’ the use of inbred strains would eiiminate ° 
~rous reports in the literature of sim- | some of the uncertsinties inherent in the use of 
vases. Authors reviewing the literaturc® other animals. Furthermore, the published ceport 

":vibe an incidence of carcinoma of the Of Nordmann and f:;ge. '::‘h h'::b";&":' a . . . ) viously mentioned, unpublished data y ssociat : : S Glafiet:i.‘wnh asbestosis 7anging from 5 "0 4G, dner st of Saramac Lsboratories, at .. 
+ 1o 10%a. I?d""d‘“l reports, usually pig geath suggested that mice might he suitable . 

-7ig with reiatively small numbers of test animals, Dr. Gardner mentioned that, of 22 
+. deseribe an incidence ranging from mice inhaling short fiber asbesios {or not more 

o 50%.%¢ In an editorial in 19535, [an 12 menihe. 3 (14%) df;::v:d ung tumors, 
. - : Tty mice exposed 1o o usts for 0 : ner ” siated that 127 cases of asbestosis months Jeveioped lung tumors in 2%. In both of 

9ma of the lung were on record and jhece siudies the number of animais wsed was 
ibed the accurrence of 114 cases of smail. and ihe sirans emploved were not men- 
mary caranenia in 738 autopsies of tioned or apparently variea. 
--insis cases collecied frum the literature In the study to be deseribed, it was devided 10 
D _use the Fi generation offspring of Suain A male 
Tt ‘ . ) mice and Strain C femaie micz® It was icli 
“perimental work has not kept DAce sWihee that this hebrid strain would possess he zenetie 
seumuiation of chmeal data. An ine pusity of the parent stock but wouid Le haedier 

Ced UTETRE—BT=Tuimonary tumors "“; hence more suitable for long-term sudies. RS 
lwen reccrded in mice following che Si3in A breeding stock was obtained frem - i 

45 injectiond imtratracheal in- J. 1. Bittner, ot the University of Minnesota, and ' 
<ianenas m’““?nj mtratracheat 1 Simain C {emnale hreeding stock was obtained from N 

‘on,! intravenous injection,'® and inkalas Lioyd \W. Law, of the Nitionai Cancer Institute. 
¥ of a variety of substances, but only As soon as +he Roscoc B. jackson Memorial s ® 

pubiished statement has been found LA3boratories had recovered from the disastrous : 
v . . . fire of 1947, ail wreeding stock was obtained frem N esting the induction of tumnrs in ex- 0 é 

imen:al animals by the inhalation of ACF, animais-from the Lrecting colony were ! 
08,3 divided into approximately equal groups, ard at 

‘he puennse of the investivation to Le He-age of 2 mouths one-hall were placed in the = "rt't pl L l:.: :t w e‘ gatio jate, if C3RCS exposed to asbestos dust. Ths ather il : 
Tibeq M RS Teport was o correiate, 1 yere maintzined as a comtrol group. Mae and 
=ible, the ciTect of asbestos un the IUNES [emale mice were kept in separate cages to avois 
tperimental animals with the suggested | beeeding in both the controi and the dusted groups. 
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snogenicity for human subjects, Of the hundreds of mice bred for this worik, 3 
sreat many succumbed 10 cannibalism, intercyr. - 

~zetved for publieation Nov. 19, 1934, rent infection, or other actadents, hut 776 mice o 
mrtment of Pathology, Medienl College of were subjected 10 portmorten examination. Of° 
i Carolingy, ) this numier the largest groups were the control 
Lis woek lig besnt supported by a resenrch aned test animalst studied at 19 and 24 months of 

© No. C-474, {rom the ['ublic HMealth Serviez. ace. The observations in these groups will de 
insent addeess (Dr. Melver), Universiie af emphasized in the discussion which {ollows. 

sipntin Sclunl of Medicine, Madison: (Or, In order to study larger animals with 3 (rachen- 
=3, St Joseph's Hospital, Aslania, : bronchial tree more comparsble to that feund in 
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Fig, lLe=Dusiing ap 
paratus for mice: () 

- —_— 3. :'.2;3 mouse cage: (8), trouy 
— PRIy e - fasyrpindy ¥ Z-%7 for asbestas; (C), cor 

v v o L3 WWaa I - . - . 
= = ST i LT e nw with minut e I i 
g Wmimeeeat i 1 holes directing com 

-.‘" XA ] N 

;’f:;'-'?-‘, “i{ pressed air toward cages 
thdiy vy . 
EENA and (D). pulley used t 
JiNTey rotate Leshaped wire 
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man, dogs have aiso been subjecter! 1o susting 
with asvesios. Thie results of this siwiy wiil {erm 
the basis of anotner repore 

Methods amd Materials.e=Tast animals were 
kent in wire cazes on racks in an especialy cone 
structed room, Usuaily 10 or fewer animals were 
placed in exch cage. In the eariy stages of tive 
work a2 s.rgle me:iatl bin, witdi a paddle wheel nene 
the bottom, was loaded witn ashesros to provide 
a cloud 3 dust for the entire roor. Later a 
trough dlled with asbestos was rum behind ench. 
row of cages (Fig. 1), the asbestos was stirved 
by a series of smail rowaung metai agitators, and 
dust was higwn toward the cages by mulupie fine 
streams oi compressed air. Most oi the test 

Plg. L-=Ashestos Fionts 
7-TF.2 Phowgraph 
shows that portion of the 
material which failed to 
pass through n 2X0-mesh 
wet sereen. X 100, 

. 
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R’ 
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animals were dusted in this manner hecause heavier 
concentrations could Le obtained. 

The ashesios userd in this wark was generous!. 
suppliel. a3 was suuch of the iniarmuation o 
cerning its compnsition, by the nwnutacturer- 
This matermai 15 referred to eomurernwrily as A 
hestos Floats 7-TF-2 It s deserimnl as a “ver. 
fine Hoat with fitle fibrous contend” hut w.a- 
selecied heentse of its simidari'y to “Nino'. 
Flonts,” used in other ashestas studdies,® e he. 
cause an matenal with a greater fiornus Zontem: 
in 1the 10u-100s lenpth was avnilable, WKenmreth WV 
Smith, M.D., neavided the infarmation =n: 13 
of Asbestos I-".gats 7-TF¥.2 passes a 200-mecn weim 
screen, This ‘arge proportion of the Just scpear 
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TMONARY TUMORS 1IN MIUE EXPONED 

‘e mosly irregudur piecer of inert eramulae 
~atine rock. Chrrentiie asheston is the ime 

wveut materal in that portions of the substance 
sassing the 2emesh sereen (P, 2). The 
ieal compeition of Canadian chrysotle ase 

43, IMgQ-28i0.211,0, is represented i Tabile 
nicit was suppliest by the prowiueers. The data 
stent high amd low limits expressed in per~ 
. ) 

"vARE LwwChemienl Awalvsis nf Canadian 
Carvsotile Asbestos 

e M2O U0 a0 FeOe Al CaO 
“ MU 1318 3 popd [ J | ] . b ] 0343 03 

© tenres in ench aviuma represent hiz3 sad low limits 
e In pee cent. 

i*t counts were dome nn numercus occasions, 
inr extended periods 500,000,000 particles per 

i~ foot of air were maintained. Counts varied 
irding o lme of day, humidity, and other 
1ars, but it was pascible (0 maintain atmospheric 
-surations of 150,000,000 to 300.000,000 par- 

: per cubic {oot throughout most of the ex- 
et Dusting enuipment was operated for 

.2 hours daily for 3 dars each week. Sam- 
xere enilecisd in water within the nmwuse 

- by means of a standarnd mudget mpnger, 
ruciessize rieterminations on samples of air 

«ied inwaier from mouse aces i 1930 dhawed 
particies and fhers 10g in size amd aver 
4 139 to 2% of he towal. [n 1932 a 

.~ of air coilected in 99% isopronyi aicohol 
:int e the laboratery of De. j, M. Dalla 

at the Georgia Institute of Tecimaingy 
- the following distribution of parucie 
i vess thaa Ju, 13.3%; 3u-10p. 330%: 104 

. 282, and grezter than 20u, 23.3%. 

Results 
i 

“ontral Animals~=At the time that tiis 
it was started little was kanwn about 
[, mice, and the biolagic Lehavior of 

‘e animals was observed with consider- 
'3 irtarest. In general, the tontrnl colany 

+ maintained without undue diffcuity, | 
.+ mast af the animals survived until killed | 
7 or 24 monihs of age. The greatest: 

wetality was in the male group and re- 
~d, apparently, {rom fighting, but some 

ieudy was also enenuntered during the 
rmer months with inlectious discases. 

. wis eriginaily pianned to permit ani- 
w3 e live out a full life span, Lut exam- 

el et Al 
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quently present, and inflammatory changes 
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ination. _especially microscopieaily, of 
animals which were found dead proved 
very unsatisfactory, and eventuaily only 
killed animals were considered in the statis- . 
ucal studies, 

The microscopic appearance of the lungs 
of control aunimals is shown .in Figure 3. 
Alveolar septa are delicate: alveoli are well 
expanded. and macrophages, when present, 
are smail and eosinophilic. QOne or two 
small coilections of lymphoid tissue are fre- 

are found but are uncommon. Large foamy . K; 
macrophages are occasionaily {ound in areas e 58 
of inflammation. . o 

In Table 2 the occurrence of puimonary < 
tumors in control mice killed at 19 months = XY 
pf age is recorded. Only those tumonrs con- oo, i, , xR 

. . . ’ -y - o . P, o by 
firmed histologically are inciuded. It shouid S 7 (St e d E 
be peinted out that on rare occasions 2 RS lf":wg AT :f...... 3 1 ?:{lffi KV Y nodule regnrded as a tumor grossly proved oot By ;;;5 A L Lo o e 

.. . . . - . 76 < "\ Ve to be infiammatory nn micrnscopic examina- 3 RS Mc;}; 
3 __ Ly . 

tion. On the nther hand, tumors were XN i . 
nceasirnaily fouud an micrnscopic examina- = § 

. s b d ‘. 
tion which had not been detected grossiy. — . 
‘- . < RS S Fer nractical purposes the resuits on gross 2 i 

airl microseapic exanunatien in the controt = 
group were the same. 

't is interesting to note that there seems g 
to be a significant difference between the . 
number of male and femmie control mice . 

Fig. S=Lune of controi mouse at 19 monthisem ~o 
Mouse I3 (femaie). Photograpit show: 3 porticn -4 
of. the wzll of a broncivole and relaced alveaii. I 

iseolar walls are delicate, ind ther: is a relae . 
_tive absence ‘of intrasaiveoiar macrophages. i 
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A M. A ARCHIVES OF INDUSTRIAL } 

The references which describe animal of test ntice are not kmown. It is 
studies are not_regarded as acceptable evie however, that a sufficicent quantity o 
dence for the experimental productivn of materiai reached the mouse lungs to 
asbestosis carcinoma of the lung. Nord- ashestos bodies in great numbers : 
mann '* reports 2 aumber of instances and the same material is capable of pr 
types of epithelial change but found only fbrosis in dogs. If the ability to 
two puimonary tumors in 10 mice living to ashestosis, therefore, were associat 
the “cancer age” of 240 days. The number, carcinngenicity, then Asbestor Float. 
therefore, is very small, and no suitable 2 should be capable of producing pul 
controi animals are mentioned. Gardner !> tumors. 
apparently regarded his observations as If the anticipated life span of a 
merely suggestive. The work was done in mouse is consicdered o 5e 30 montt 
3 study of pneumoconiosis, and the inci- the exposure of our animals for per 
dence of naturally- occurring pulmonary L7 and 22 months should corresp 
tumors was not established [or the test very adequate periods of human ex. 
animals or for the controls. As was mentioned eaclier, animal: 

The animais used in this study, mice, are eXposeil o the dust at 2 moaths of 3 
probabiy poorly suited {or the purpuse. Tae the larger groups were Kiiled at 19 : 
tracheobronchial tree is of small diameer, monchs, respectiveiy. 
and the nasopharyngeal &ltering apparatus The results summarized in Table 4 
is probably highly efficient. Mice readily !hat there is ro striking diference be -5

 
Y

 

3 *E form asbestos bodics, but pulmanary fibrosis the total nuinber of contreol and test 3. Y = . . 
sing ! ¢ . res hri 3 = . is not produced. The latier change coukd be Bearing lueg tumars. the fi;n.ues b 

M= a featurc esséntial to the anlicipazed cpi- PeoXimately 4675 for dusted anima: 
=4 - - g mp thelial alterazions. At least, in studies now 207¢ for conirci _animals at 19 m 

in progress in which dogs are used, pul- Lhere are 7 pessidilities in 100 ths 

monary fibrosis is procuced and there is difference might be due to chance. 
2 profound associated squamous metaplasia Gifference is nat stadistically sigaifica 
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b of bronchial epitnelium. It is quite possibie Liere was a cunsiderable occurrer 
VAR 4 that future work chould be pianneu about Wwitipie lung tumors in both the uustc 

:‘5‘.?‘:{ i e the use of primates. The incideace of newiy ‘he contfbl grounse Table 4 shows thr 
By it ;fi" 3:‘ developing asbestosis in man i3 fortunately ireidence s ‘..S'k .md. S% for thF 
'fi;} \ (PN :; % ;{% very low at this time, and so the primate ffc';P-‘- ml’fl"fi::*.‘a S‘{";if:??;fli f‘L 
~-",-;v.,..~§g, DG best suited for future ctudies scems to be '3 HETE A Gty B o e e 
SRR PNt the monkey. me.fl:.fier'cnw is a chance difference. 

tfl“\."*m-f-’-’;,. ann gt N y“ o -y . variation is statietically signifizant. A - 
" .’E%'%?I:fii‘ig X :3:‘- ;‘K{bes‘tos Mf’aw 7-TE-2 32 dttfi.:ult '?3". ble interpretation of this odservation i: *:.W‘%’a tcfr:m w::h' "f’_h“h 1 wouk‘m:z c:.u.natc‘ mt‘h given a group of animals with a s. 

:'l".‘ .*%7.‘&‘:5%.“’2% AL F high humduy herause of ““ YETOSCOPIC yondency to develop pulmonary tumors 
B f;:“fi.:r.-. S o ¢ ¥ nawre. By the use of heat lamps, hawever, 

, MGG it was possible 1o keep the stcrags bin - *In evaluaticg the recored statistics, the 
e reasonably dry, and all dust counts were 7 SFO€ i3 computed on the basis of the i: 

certainly far above thuse in which human 'TM : 
. . VR (NN ‘ asbastosis deveiops. Lven the low counts wh::’e( v 

e 1 ot ) of IS0.000.0GO {!‘:\ttidcs per cubic oot are PeE=total porveniiage ocvurrence 
' 5% :5 times greater than levels at which human as=le—p 

asbestosis is thought to be a danger. Vi=number in first sample 
Partic . factor in | Vy=anmber in second sample 

artu.'!e length is ,a, act‘o. Wonwman e probability of accurrenee of the <1 con - 
asbestosis. The quantities of asbestas ma- 1 'ie hasis of chance is coanpueed (- one 

D terial of various lengths reaching the lungs ber of standard crrors with ['cart's 

212 . ) Pal, 13, 30 =ejt, 
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fONARY TUMORS. IN MICE EXPOSED TO ASBESTOS DUST SRR !‘5?,:;;%;.3;,.‘9'.%7 

e : TANE 4 idC F; Hybrid Mice: Summary : i :5 f.‘f’g&,;;a‘»‘ —;él :;iw" 
1R SRR (f;%“fi, » Tetal Mice Mice witn Mice with NI A o v 2o Bt map o, with Tumers, Sincie Tumers, Multine Tumens, [RE: RN xf._‘ " 

3 Sl i "L ey ; AT L Ne. per Ceat No. per Cent Ne. per Cens V1 @“M?‘flfl?f o "g" Wedee 1T 3 “ 3 a a ] 4 v ' : - TSt =. n 3 . 62 -] » s g ey 
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. . . 
;’.i ""i’«nc"', ¥ -"g ' 'N-l:“" Lo 1Ty 18 accentuated by the inhalation of Primary lung tumors were demonstrated : 'x{%‘”;}iw (G0 BeATME Ll #3 dust, and muiticentric foci of origin microscopically in 46% of the dusted mice 5 4 W@w’i‘;fi’?, 2 evident. Such an.interpretation 5 and in 369¢ of the control animals. LT ffiw"é _;1'7:"’ 2 : » . . p N el el SRR 

ie widely helil belief that one require- Multiple pulnonary tumors were demon- [ v coor Ty ST {57 the effectiveness of a carcinogen is{ strated in 18 of the dusted animals and 
-<ptible host. The weaker the carcine-|{ in 8% of the control animals. 
-'¢ more important becomes the factor No significant histologic or cytologic dif- 
=t susceptibility. =4 ference was observed between tumors in 

+ 39preciable difference is noled in the (e control and the dusted groups. 
~7ic characteristics of pulmonary tu- . _No clear-cut proof of malignancy was 
i the dusted and the contral groups. found in any of the lung tumors studied. ) 

* absence of any evidence of metastasis \Ve have been unable to demonstrate any : 7 arcnoma should be applied to Proof of the carcinogenicity of asbestos q 

“eoplasms with great cautica. Spe- under the conditions of this experiment. but 
"o, the presence of smail neoplastic the increased ind:?cn:c of muitipie lung tu- 

13n¢ in the vicinity of larger ones js Ors in dusted animals must be regarded as 
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.i2at evidence of maiignancy, as is 2 POssible accentuation by the inhai_ation. of > 

.arrence of invasion of bronchial lu- asbe.ftcs dust of an existing tendency o ;’5‘ The former is more likely evidence 9SVHOP Jung tumors. ' 4 S <! ~uitipie foci of origin, and the latter LUtUT® expenments “vith asvestos shculd ! 5 resuit of growth in the Cirection of mcu@e the use of larger amimals, probabiy \ : 2 

-esistance. Both fndings may be mm.mcys. ) . ! regerdless of the histologic or cyto- The squivocal nzture of this revort dees 4 
not answer the questions raised by accumu-’ 
lating clinical evidence that asbestosis is 
strongly assonciated with, and therefore a2 
possible cause of. pulmonary carcinoma in 
man. 

Topearance of the primary lesion. Ir- 
ity of tumor margine, the appearance 
‘uitration,” is similarly unreiated -to 

tologic. evidence of possible malig- 
. Eniarped lymph s cotn- : gec [ymph nodes are encotn In the choice of experimental animals very 
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nat inl{requently, but metasiasis from helnful advice was supplied by I{. D, Andervont, o ) wnary rumors has not been found. Walter Hestor, ine Liovd W. Law. of the Na- 5 o 
tiensl Caneer Iastituie. C. D. Coizman, Building i) 1.1 L & 
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€3 Summa : Soperinendent at the Medieal Coiiege of .Sov:xth i TRy ry and Conclusion Carolina, provided “zluable asistauce in designing Poointy 1S tfi:{;?#’“‘%fi : Fy mice were exposerd to dusty atmos- ané m:‘imi{'ifl: tive n;em:‘i’ca! =r-.m;o:wem. Ad- ; . i = %&g@‘*&% “23 containing Asbes 3 .TF.2 ¥ice and assisiance in the technicue of dast count- ; Lk &5 Eppwn e ool ° ln & :‘sbe.tos Tloats 7-TF-2 JBg were providen by \V, G. Crashy, of the South ! Tl .& x JocsS i) '45_??‘:57““%1' arious lengihs of time, -xroling State Dourd of Heaith, and Dr. L. M. ' ,E ‘ 2%7E ¢ largest single experimental group Peie, of ihe Georgia Stnie Board of Heaith. i L% ‘é‘?’?{ **;sé.fi.?'zzi : . . ; . , : i3 T ' " fnlis. “sied of 127 animals killed at 19 months Further assistince was rendered by Robert A, ISR 2520y é‘fzflé&a?;f: - axposure for 17 hs. This = Brown and Miss Etfiyl McMinn, of the Depart. A }wggfi‘;}- T po A-l i , mantas. WS RTOUD memt of Medical Hlastration, Medica! Coilege of ; RER - \t.-.';',‘x_‘zg's‘-fé;', : ~umpared with 222 control animals. ‘South Carolinz. * 
(S %,:%‘U?. el e ‘*'{:"i"”‘ s et AL : a3 R 

oo 

TR e 

CRMC-Motley1000-Subj-001448 

Lynch, McIver and Cain, Pulmonary Tumors in Mice Exposed to Asbestos Dust (1957)
ACL Doc 24130 · Page 6 of 7

Published by AsbestosClaims.Law

asbestosclaims.law/library/24130/6

https://asbestosclaims.law/library/24130/6


30 oA g P s, 0 T ) asdvt P e d Ly K r ALCEY et AR A A e Y 3 ; £ ”fi‘f‘p«” N D kil 3 £39 A e SRR s BT T A 
s 

-nl\-. A 

':i
.. 

-V 
.
 

3 . . ) ACMAL AaRCHIV LY OF INDOSTRIAL 111 ;: 
University Hospitais, 1300 Caiversity Ave, 9. Shimkin, ). I Production of 

e 

= Madisen 6, Wis. (De. Melver) Twmors in Mice Ly Inteatrachieal Admim of Carcinozenie [{ydeocarhons, Am, J. REFERENCES - 33:338-342 (\peil) 1939, ‘e L Lyneh, X M., and Sinich, W, A.: Pulmonary 10. Shimkin, M. B. aml Lorenz, E: Asbestosis: Carcinoma of Lung in Asbesto- Iniluencing Tiviuction [ v of Pulmonary Tun Silicosis, Am. J, Cancer 24:36-64 (May) 1933 Strain A Mice by Carcinogenie Hyuror 
Deutsche med. Wehnschr, 67:575 (Aug. 6) 1943; . Camplell, J1. abstracred, Buil, Hyg. 19:362 ¢ May) 1944, . and Man, Brie. A Jo 11794183 (Feh. 13) 3 ¥cnw¢thcf. ER a; Annual Report of 12 Nordmann, 3., and Sorge, A.: Lunge the Chiei Inspector of Factories, Landon, 1lis durch A<heststaub im Tierversuch, Ziscar. 
Maiuty's Stationery Oitice, 1947, 

. {nrsch. 51:163.182, 1944, 4 Wryers, H.: Asbestosis,: Pastgrait. M. ], 13. Caed I U.: Unpublisired gacs 25:631-638 (Dee.) 1949. . asdner, apubiisited Jatn. 

S
 
s
 e

+
 

e
 m

a
—

 
1 

A Lung Toeours ) 

) . , 14. Biuver, j. I.: Mammane Tumaes in ) 'S.. Lymch, k M;' and C:‘umon. W, 3}': "\"""f’ Relatinn tn Nursing, Am. J. Cancer 30:: Crat 1437580 (oo e Cotn Dl (S pe & Chd o . 53 

. . . 13, Andervoue, ‘M. 0. Suscepuinlity o¢ 

A % : . 6. Homburzef, F.: Co-incidence of Peimary I ; X : Ak _‘;‘2 {1 - Careinom Lungs and Pulmorary Asnesiosis ; ;? Spo’mac::’eous. Ind Sami :m;z B'I'rangp... 

3R ;ifi.} I:' ATy i ' Analyse” of Literature 3ng Repart of 3 Cases, moes : mianmtive Sy o Strains, 

B "‘,?-if'{‘- \ffwfi 
Age”T. Pan 19:797.307 (Sept.) 1941, Heaith Rep, 33:1647-1663 (Sepe. 18) 1938, 

~ Py B 

. 
. , 

;m%}_%« 3 s 7. Bueper, W. C; Silienvic, Aslectasic aemd . In. (""""":" L. U, ”",‘ C.':m'.m:‘n:s.. ‘J R 5N ey et 4 S =, Caneer of the Lung, A [, e Paun, 23 114N, "“““}"‘ o Fxperunenta Pueumonuikoniocis 

e ._v- ol sl E;:;;.. k4 s = i2390 (Dec.) 108, 
ot of N\shesing Duse: Dre Sfeer upon ... . arvy Tl lous It-{eets . . 8 . Shimkin, M. B, aml Lsiver L Inddyeed ;":25 a J(::::‘)“. ';7 ('\:t::::‘) léJl smluse Puimonary Tumors in dice: Uele o Clieanic =5 H3-% e a : Ieritauon in Proauction » Palmonary Tunmes iy 17, Spéeicin, 3.: Ssiura diz Siliknse Strzin A Mice, Jo Nat Cauesr inst. 122812238 Lungenkrein: Zemtezibi. wlg, P 8%:10 {Oct.) 1540, 
(Ogr. 30 1932, 

24 

, TBC s L Ay T """""-.,; 

CRMC-Motley1000-Subj-001449 

Lynch, McIver and Cain, Pulmonary Tumors in Mice Exposed to Asbestos Dust (1957)
ACL Doc 24130 · Page 7 of 7

Published by AsbestosClaims.Law

asbestosclaims.law/library/24130/7

https://asbestosclaims.law/library/24130/7

