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. THE SARANAC LAasOrATORY
- QF TH1L EOWARD L. TRUDEAU FOUNDANION
SARANAC Laxg, N.Y,

LiImGY U. GArDxER, M.0.
sesrree Februars 27, 1547

.

Esnnsth #. Lyncx, #.D., Dean ,
ledical 2o5llese of State of South Caralina.
Charleston, Soutk Ckrolina

Dear dr. Lynca:

Dr. Lanza :as asksé ms to ot tagetier and send t: jou all
Pertinent mxterisl in connsction wit: the report Dr. Zardaer
Va3 preparing for Joans-ianville, and tais I -ave attempted to
do.

In ons folder you will find progress reports tuat have
been nade from Hey S, 1337, through February, 1343, Thea
or. Sarcaer submitted to Jonna-ianville an outlins of 2
Proposed =onosrash on AS3IZSTISIS. Actached to tre aonograsi
are various cdata identified wit= it. I nave copied from
“r. Garcdner's notes his comnents on papers on tis sudject
9y Dr. Zloyps and Dr. Larewetlsr, &lso t#o outlines wxiich =ay
be ol iatarest to you. There i3 alsc enclosed a draft of a
sAper oy Dr. Gardnsr acd wWr. Donsld . Cus=ings; apparently
this was to follow the 1331 prelimizary report referred to
wolch was »tblisned in Tone Journal of Indusctrial 3Iysiexe,
Vol. XIII, Xo. 2, February, 1331 (reprint enclcsed).

I 2ave included considerables dats on tae susceptidIlily
of animals to lung tumor, since tnis ias & ocearirs on tze
ASEZ32935I3 sroolem. Dr. Geardner intended to carry on further
investizatisa in this connec-ion, and undouJstedly nis successor
#ill wish to do s0.

In a seconc folder are a zumder ol reprints, aod ia a
thisd folder, the iilusctrations Dr. Lanca used in als oook

. "Silicosis and Asbestosis.” .

11 All of tials matsrisl. of course, we would avertually
e to Lave returzed to us. |

There ars mary zaps, I koow, and Lf you will call on me
from tize to tizs as the noed arises, I will try to provide
sny edditional data woich you a7 requirs.

Sincsrely yours,
Q_;_,._;_'._ RIS
(drs.) Lillian R. 3lion
Secretary to the lats Dr. Gardaer
-,
v

?.S. The adove i3 veing sent to y.:u'by Rallway s.;;rsas; Please
acinowvladyss recuipt. 4

s nelebag cdirme Tt

3c: ‘0 J. ma' :d.oDQ
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Progreas Raports - May 5, 1937
April 13, 1333
Decezvor 14, 1339
Jovember 33, 1940
Decaaber ¢, 1340
Proposed onograph = Fehruedy, 1343 (acsszpanyin, data)
Dr. cu:c:nnr's cac=ants on papers dy Dr. Glayns and Ir. darovethar
Two ocutliresx
Dreit of a paper by Dr. Gardnur and ir. Danald . Cus=fags.

Arparisental data

Psbruary 25, 1947 ‘ :
Encldsures '3 Dr. Lyncx

-




Pudlic Esalth 3ulletin IIO. 241 - L STUIY QP ASZ=STISIs Im T2
4333733 T=XTUL LUILSTAY

Special Bulletin No. 37, Cosmonwealth of Peunayln..u. Deparc—
sant of Labor end Indussizy, HarrTisburg, Pez=i,, Jctober 1,
1934 « ASITSTSIS = Part I ’

Special Bullatin Mo. 42,Coxonwealth of Pscraylvanisa, LCepars-
(' . “zant of Lador and Industry, Harriaburg, Pecca., 3eptaxser 29,
1938 « ASBESTISIS - Part IT and Pare IIT

Bap:m- No. 1665 from tha Puslic Eaaltn Roporu, 7:1. O, Y. 1,
Jaouexry 4, 1938, PP~ 1 t5 12 - EPPECTS 97 oo x.mu..:::z o7
ASZE 3703 DO03T Q3 2 LUNGS QP AL3ESTIS =28

Reprint - T95 PISYATION OF ISt AS3ESTSSIS BOCY I3 =T IT30 57
S. Boodkouse Gloyrs, d.De. (reprintaed frua ‘;‘..ba:':-'a, Juza, 1931

Baprint « THZ XIR3ID AJATIAY ALD EBISTILIIY 3P ASZESTISIS by
3. Asodhouss Gloyrs, N.D. (rsprintad :‘:'.:.. =aterels, July,
mg..ac apd Se;:u...‘nr, 1..133)

Repriat « A’ ysmas..wx oY AS!ES“"DSIS by €. Be As ¥arevetksar, N.D.
(gg:ﬂin.ad. fron Tudarcls, Hover—der-iacszder, 1333, Ja::.a.:'y, .

Bocklet « TUE PROJCUCTICT AND SAAXDIBG QP 4A3ZB:ITS b7 Jobh-sonts
Corpady, Toatford Hi=mas, Quobec, laraca

QP AS2EZ778 IXDOS‘:&' (mprm:od t'oa 1’..1!......1.3 ..\bor
Bulletin, Pedbruary 23, 1943 lasus)

Paper - AIR 3&-8!.‘.”33 QP ASEESTIS CUST, COMPARISOE P mmr..a m
. RIZCTROSTATIC PRECIZITAIOR NETUQOLS oy Jo W, Po)z_.el (
belors ths Trenty~fourth Anmial Meeting of ths Amart
- Asacciaticn of IndustTial Physiclana and Surgeons ut.n

dnerican Conferance on Occupatiocnal Diseasss and Incuststal
- Hyglans, Claveland, Ohtlo, June 5-8, 1339}

Tllussrationa used in book *3115cosis and Aadbestoals® by A. J.
lanza, X.D.

February 28, 1947
’ mmca ﬁO DZ'- tqm ) * ‘ - )
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July 23, 1947, :

Dr. A. J, lLanza,

Associste Hedical Dirsctor,
Metropaolitan Life Insurance Company,
Rew York, 10, R. Y.

Dear Doator Lanzat

I an sending herewvits Gardner'!s mantu-
8cripts as I have arranged, Joined and titled them
in & proposed single publicatiocn.

The sxperizental report is lers ss it was,
exaept for the heading, Please pass Judgment on the
title and footnots. .

- Bis icnograph cutline of human asbestosis
contains little i any significant materisl. No one
elge can write vhat he intended without it desoming
ths writer's instead of Gardneris.

. On the other hand, the outline on experinsental
ssbestosis is more than that, IT¥ is reslly s summary of
Gardneris cbhgervations and s valuable and pubdblishadble as
1% stands., I bave put a heading on that part, deletad
ssation 1, on *Hethods®, and renumbersd the otler sections.

The vhole makes somevbat of g bnlkxy publioca-
tion, dut I bellsve that you gan induce the Journal of
IndustTial Bygiene to tate 4t in this form. If not,
lat's split 4t ints two. .

I az= sending the detached Part I ¢f the Out-
line 2lSe, in order that you may see vhat I mean, .

: .~ Plsase consult with such others as Saranss
as you should and with the Absestos pesople, 1 that ig

in order. FPeel free %o reject any idea of mine vhiapn -~
does not geexm best and oriticize Irreely.

¥ith Dest perscnal regsrds, I am

suocgaly yowrs,

. .

.

-




a®r

Dr, I-Snza. :nlr 23, 1947,
Page 2 -
P. S. I am retalning for the present the other mat-

erial sent me. Can someone at Sarsnac reddily supply
the references in the manusorin»t? I am & biAt short

on time.

Should Curmings be in thig?
m.

. i’-_ T 2P

iM 2083



L X4

ri

{N RE:

IN THE UNITED STATES DISTRICT COURT
FOR THE NORTIHERN NISTRICT OF GEORGIA
ATLANTA DIVISION

ALL ASBESTOS CASES PENDING )
IN ABOVE-STATED COURT )
BETORE THE HONORABLE ROBERT )
L. VINING

)
)
)
)
)

The discovery deposit'on of DOCTOR PHILIP
C. PRATT, taken oh behalf of the Plaintiffs
pursuant to.noticc on cross-examination hefore
Angelia Wheeler Cvert, Certified Court Reporger'
and Notary Public at Courtroom 3 of the Richard
B. Russell Building, Atlanta, Georglia, on the

21st day of June, 1988, commencing at the haur

of 9:30 a.m,

Wheeler Reporting Company, inc.
482 W, Pororn P Nt
Mlonto, Georgia 30387
4042560338

SPiRh 2084
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you want me up theré? ¥hich would you
prefec?
CHIEF MAGIS TRATE DOUGHERTY: You may
remain seated if you like.
MR, MOTLEY: All right,
CHIEF MAGISTRATE DOUGHERTY: I have no
problem with that.
Q (By Mr. Motley) Doctor, can you see ne
and héat me all right over here?
A Yes,.sirc,
Q Thank ;ou, sir, -

Will you state yout'name for the record,

please?

A Philip C. Pratt.

Q And your age, sir?

A Sixty-seven.

Q And are you presently employed?

A Yes. .

Q In what capacity, sir?

A I'm Professor of Pathology at Duke Medical
Center,

Q Are you full-time?

A Yes.,

Q . And ate you in good health?

A Except for having a.cold last veek, yes.
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study?
A Well, I knew that the animals vere
being exposed in the dust room to several kinds of
dust. I knew the schedule at which they would be
killed and examined grossly and microscopically. I
knew the results of dust counts during the exposures.
Q Did you knov about correspondence between
the lgonsoring asbestos companies and Doctor Vorwvald?

At that time did you know about it --

A . Ro,

Q -~ regarding editing or changing the
teport {n &ny ;ashion? . -

A Ho. I had no involvement with that,

Q S0 your observations were solely that of

& scientist looking at the tissues that were
presented teo you by the lab technicians and reporting
your results; is that fair?

A Yes; plus gseeing the animals at the time
they were killed along with the technician.

Q Beyond the science of all of that, what
you just degcri{bed ~- observing the animals, looking
at the tissue, and recording your findings -- you had
no dealings with the sponsors with respect to how,
vhen, and what would be published; is that correct?

A That's correct,
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Q pid you see at any time betwean the years
1946 and 1951 Doctor Gardner's proposed monograph on
asbestosis dated February 144372

A No. I don't think I saw that,

Q Rave you seen that recently?

A No.

Q You vere not.provided vith a copy of

Doctor Gardner's written observations with respect to
both the Xing's Float studies and the human asbestos

disease cases that he was examining for asbestos

companies? .
A No. -
Q You never have seen that --
A No.
Q -~ to this day?
A Not that I recall.
e At any time between 1946 and 1951, did you

learn that Doctor Gardner had reported and written

that there was an excesi incidencs of tumors in a
certain strain of animals exposed to King's Float?

A Yes.
Q When did you learn that?:
A Nell, it would have been during the time

that ve vere summarizing those experiments to write

up the report.

oy haA
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Q Did you have an opportunity yoursalf to

view the tigsue of those aninals?

A Yes. I have seen thom,
Q Whan Aid you see them?
A During tha time that we were putting

‘together that report.

Q Did you reduce to writing your

observations of what you saw when you looked at that

tissue?
A I don't believe it's in writing anywhere.
Q Do you recollect what you observed with
respect to what Doéto:'caxdner described as tumors?
A Yes.
Q And what was that?
A I felt that the lesions he was talking

about were what are called benign adenomas of the
lung, which ace quite common in mice and which vary

from one strain of mice to another.

0 Is that a difficult 4{fferential
diagnosis?

A Not really.

Q Have you subsequently found out that

Doctor Lynch recommended that Doctor Gardner's
findings and his description of what he claimed to

have seen should have been published, quote, as is,




- Racch 15, 1943

Dr. Ludwig Hektoen, Chairman
Comnittee on Cancez Rasearch
National Cancer Institute
Bethesda, Hatyland

Dear Dr. Bektoan:

In analyzing the results of s recently completed
{nhalstion experiment on asbestosis, I was stactled to discover
thst & small group of 11 white mice that had bean inhaling asbes-
tos dust from 135 to 2¢ »onths shoved an excessive incidence (81.8Y%)
of pulronary cancer. This experience was quite at variance with
the results {n all cur prtevious long-term Qust exposures which
vere sunnarised snd published by Vorvald and Lart in the Ametican
Journal of Pathology, Janvary 1938. I would have ettached little
significance to this recent finding because of the small numsber of
enimals {nvolved, but for the fact that the litereture now conteins
some 10 reports of pulmonaty cancer (n cases of human asbestosi-.
Even theas I have hsretofore attributed to selsction of materia. as
ve have found no cases of pulmonary tumor in surveys of employed
asbestos workers. MNovever, Gloyne, Herevether and other 2nglish
observacs contend that asbastoe has 8 specific cageinogenic action
on the lungs. The question ia of considerable i{mportance in indus-
tzial sedicine decause of the essociated comspensation aspects and
from 8 scisntific viev point, it interests me a great deal.

In viev of this recent finding I have reanalyzed
the rasuits of a lacge number of dust inhalstion expecriments that wve
have carcied on during the Eac: 28 years. ?%The {ncidencs of pul-
zonacy tumors is sbove in the appended table. It would appear that,
excapt in mics, tumors bave been generally uncommon in the strains
of diffezent species that ws bhad used. Guines pigs have shown occ-~
casional sdenomas ef the lung whose incidence is not influenced by
dust exposuges oOr the type of dust involved. BNowsver, in white
mice that survived for 1S or more sonths end in our dust rooms, various
forms of lung tuvmors vere much sore frequent, The sversge incidents
of such tumots in & group of 143 mice exposed to 4 different quact:-
containing dusts weg 13.8% but this appears small in contzast to
this incidence of 81.8% {n the ssdestos ®ice. 1In 31 younger mice
that died or vere killed after exposures of 10 or 11 montha there
vas only one instance of pulmcnacry tumor. Therefore, eitlfer age or

of dust exposure sust be isportant, H

4
-
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Or. Ludvig ¥ektoen ' -2~ _Mareh 13, 1%4)

Mone of theae expariments was planned to study
cagcinogenic sffacts. NRics were only used as tgoto wag spece {n the
dust tooss and many of tbess anismals that died after short exposuze
vere discarded without sutopsy as they could not have developed &
sufficisnt amount of dust reaction to be of interest. Ths strain of
mice kept in the lsdozatory has changed froa time to time by im-
portation of nev stock., At one time wve 418 procuce from Dr. Maud Slye
sonme cancer susceptible atock Dut £° these anisals failed to rsact to

.tnhalcd quarts ve lost intacast {n the sudbject.

Obviously under such conditions, the cesults with
asbestos mean nothing but in viev of the considerations vhich I have
cited, I believa they should be checked. A decisive ansver to this
question would be of real practical value., Prom vhat ve heve leazned
about the sction of asbestifora minerals in the living body, I would
not be surprised to discover thet thair catcinogenic effects are dif-
ferent {rom those of other minerels. Their cti.tlllogtcphte structure
is unique. Thay spparently act as asschanical ictcitants cather than
chemically wvhich is the case with gquarts and other forms of free silica.
On crushing ot grinding, asbestos fidres loose pacrctically all theis
iccicating capacity:; actz on the other hand, ones moze izritating .
88 the particle size decresses. Asdestos provokes fibrosis only {n the
lunge of certain species: quarts excites such reaction in any organ of
any species of animal that we have testad. Asbestos seems to have no
specific action ugon sulnoncry epithellum but {n some speciea, it causes
an uhusual type of diZfuse £ibrosis which compresses and distorts the
epithelial~lined respiratory dronchioles but often fails to obliterate
thea. Howvever, this mechanism would not appear to Be tbe one responsidle
for the mouse tumors £0r this is one of the epecies vhich develops no
fidbrosis on exposure. !cocth{. the lack of greaction {s due to sup- .
erior upper respizratory protection sgainst inbhaled foreign bodies. The
lungs of mice, ezsposed to asdestos dost for 2 years tevesled zelatively
fovw £idre and all these are short and coasted to form that peculiar
stIuctuze Rnown s the asbestos dedy.

In ezder to verily our sccidental discovery of pos-
sible cactcincgenic sction of fibrous asdestos, I would like to repest
the mouse inhalation exaperissnt under properly controlled conditions.
I vould breed s lazge numder of cancer susceptihle mice, splitting
eeach littar into thiee groups and keep a record of the ages of each.
One third of the offspring would be kept in a normal atmosphere as a
control; snother third would de ox;otod to quacrts dust as & second
contsol and the other thigd would be exposed to sabestos dust. We

" §PIM 2000



Dt ludwig Hektoen -3~ Hageh 18, 1343

would attempt to odtain 300 mice for each group. The exposures
would spparsntly bave to de continued for 18 to 24 months. Our
goutine {n euch experiments provides for dusting § hours a day,
3 days a veek. . : _

Ne bdave sll the necessary esquipment for such ex~
eriments and e trained Laboratory personnel. Punds are lacking
ovever. Our previous study of asbestosis vhich continued for a

peciod of 7 yeatrs vas financad by the Asdestos Association., Since
this group of manufactucrers has alceady invested $30,000, I cannot
ssk thea for further contridbutions. I discussed the matter vith

De. Rbodes at the MNemorisl Rospital wvho fevored and vas of tbde
o:iatcn that it vas vorthy of consideczation by your committes. I az
therefore applying for & grant of $3,000 to cover the cost of the
ficst year's expense.

I bad td1d Dr. Rhodes that I would be willing to do
the entice expeciment for this amount and ocrdinacrily I sbould. How-
ever, on wy return from MNev York, I found two pzo!osalo for investiga-
tions of other industrial dusts sach of which yield the Ladocratory
$3,000 a year. As I have only two dust cooms at the present time franme
for nav work, I cannot affozd to tis up one of them for two years for
half the amount.

Should you be favorably impressed vith this proposal
I would appreciate any czitieta;s ot sugqestions.

Sincerely youts,

. Letoy U. Gazdner, K.D.
. Cicectot '

LOGi1R2E
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-anuary 8. 1944
The Twenty-F=urth aseting of the NetianAl idvigss:
Cancar Councsl, held at the Netional Cancer Inetitute, Sasizsa:-

Inetitute of Health. Bethesds, ¥aryland, convenel at 9:58 ...

——— ——

Dr. R. E. Dyer presiding.
+«es The follovwing were present:

Dr. R. £. Dyer

Dr. Ludvig Hektoen

Dr. C. P. Rhoads

Dr. Jemse J., Murphy

Dr. R. R. Spencer

Pr. John E. VWir:n

Dr. Max Cutler

Dr. George XK. Suith

Or. J. Shelton Horsley

Dr. Sherwood MNoore e

VA, DYaR: Dr. Parran le sick. He hss deen sick vir:
influents for the paet week. Or. Draper 1s also incapacitated
this morning. Néither one of thea will be here. We have tvo
nev mambers, Or. Horsley and Dr. Moore. This s the first tize
they have =zat with the Conacil. Dr. Cutler is also with ua

thie morning for the amesting. ¢
I don't know what introductory resarks Dr. Parran
had {n aind tg maks, Dut the fAinuias af the previaus meeting
have been oiroculated. Are thers any cocmmsnts sn them! 1If not,
I deliave they stand spproved as circulated.
Glanoing through this hurriedly., Dr. Cempton wiil not

be here. Ne has some comments on soae of the proposals that

-

e e



.Without at this time attempting €0 make a thorcugh analysis of
the pabuaho.d papers and roeords, & fov recsat pertinent reports are
noted, . :
In cne of the latest, Stoll, Bass and AngristSreport sa sddition
al case of caneer of the lmag ia u:«iatiu wvith asdestosis and cast
ny thae litarature as of 1931, Thay refer to Marsvother's 157 ro-
port, as previcusly noted herais, and alse refer to a report by
Wyors in 1549 recording a series of 115 cases of asbestosis in vhich
thers wire 17 instances of associated prlmcnary carcinoma, aa autops:
seriss incidence of 14.8%, as compared to Nerevether's 13.28.

&a}:arsc? reported three additicmal cases of assoeiatica of
Fil=spary carsivoma and sabestosis im bis satopsy service. Ia nis
39ries of asutopaiss floa 1918-1938 there vere %5 cases of pulmcuary
carcincan, 23 incidence of 1,08f., ALsbestosis vas dlagnosed § times
and {2 b of tho 8§ eases pulnorary eareinoms vas also found,

Tor saak couparisen as zay be allovadle, Rigdem amd Xirebor?d -
roparted 1n 1991 & pulmonary cancer izeldence of 7.5 (67 im 892)
i3 an gatopsy series iz individuals 30 years of age and older in Tax
Thisy suggesd "that frequeney of caneer of the lng/‘om .‘.&'&M ¢
& seriss ¢Z zutopsies,” oa acocualt of the uarelishbi{lity of desth
cartifieates. | '

Gmmtertalancing at lsast some of tho weight of evidence of
Tere?33 of ea1ear of the lung esscelated vith ssbestosis is the
vidospraad {ngreass of pulacnary camesr in the gemeral pepulaticn
tat bag deca reeognised during the seme pericd of time, A fev
refaroness will serve to foous that tromsndous prodlem.

. SPIM 2108



Gn.h:.ns,in 1951, says, "Broachogenie careinons differs froa
och;r caneers in two important respects: (1) 1t has showva an
enormcus {naresse in ths last 15 years; (2) therse has deen s
progressitely larger incidence in the mals sex.”

Bs states that 31lar in 1912 could eolleet only 37% cases of
cancer of the lung froa the vorld's umam,, vhile individual
exparisncas in this country grsatly excead that total of reported
cases from the whole {forld, and that cancsr of the lung bas ad-
vanced to a position of first plage in mea froa one of 8th place
12 frequency - and this all vithin the 1ast 35 or 40 years.

Dall asd H41Y refer to & British govercment raport vhich shov:
that for the 2% year paricd frem 1922 te 197 the incidence of lun:
cancer i1 autopaiss (i England end Wales increased ti.tt.nn tises o~
vhat it bad desa previously. ‘

An oditorial note in The Luicot in Jazmary, 1952, strikes a t:
nots i referring to Eill's report that %in at least 17 out of 29
boroughs (sstropelitan), deaths frem neoplasm of the lumg and broa
vOrs moTe Smmercws tham daaths frca taderculosis” and in remarking
"This {3 scasthing quite zev."
 smitn} 1n-1952, statas that lung cameer has shown aa increase
over and adeve wiist oculd De expected as a rssult of inereases in

axmbers of elderly parscna, He ;tatu alzc that high lung sortall
has Yeea recordsd for Deth men and womam patients vitk asbestosis

-

13 England .

rscaal note 45 pernissidle to {llustrata the ap-
parently wiversal risnce ia gutopey services during the last
forty years that eare of the luag has changed frem & rarity t
a oommonplace. A3 a res ¢ in the Phtlsdelphia Gensral Hespital

" gpmizior



I had done an autopsy on vhat I teok to be & case of tuberculosis,

and had discarded m\or;m and tissves except the small pleces £
shich I prepared aieros pie seations. When I shoved the resulting

8lides of carcinoma of the lung o my chief and had to scknowvledge

- that I had throwm the lungy awvaYy, he arose sternly frea his nailc-
roseopa and litarally Yoo ne dowvn the stairs,
Parhaps I may alsc nots at the scarcity of residents in path

their
ogY novadaYys bas gt drought a

t & difference in/trestment, al-
though possibly not so much differdgee in thelr deserts.

-

EXPSATMENTAL SIUDIRS

Becatnse of the quutioa ralised Oy Antopsy obaervaticm of
asseciated u‘b«tooi: aad‘cm‘ggtgé the lung, and among the many
esperimaatal studles t&ut./han been dons and “or: are nov going
on 37 sadbjectica of experimental animals to respiratory exposure
0 a variety of saspested sadstances, I have uadertaksa to see
~vhethar svideace of carcinogenis setica ca the part of asdestos
oF of tho conditica: of asbestosis might Be gottes in this vay,

_ Eow i tde third ysar, wve bave sjuch a project uader vay, supported
43 part by a Dational Cincer Institute graat.

Ia Wim;.nch an experinent, cns i3, of course, faced
YA mowy qaestions, snong vhich ars the cholcs of experimental
aximals, t.‘.‘u uﬂwd: of axposure, the mechanical questions in-
volved $a m&cﬂs, the prnct:!.cal zmattars of time and Relp, ote., e

Bocsuo, far as I am avare, £o aninal except man jas showr
bmc:.hogom.c esarcincas of the lmng naturally(or experimentally

for that astter)
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¥w chose t3 work with a strain of aics kuowvn to develop adenca-

atons temors of the lung in regnlar prs-calculadle occurrence,
In this anisal ve have ome of short 1ife span, of knovn lung
tunor productivaness that nizht de suscepiidle to influence (n
that aataral occurrencs, and at the sazne tiame a3 gocd as any
other prospeet for dronchogenie carcincma 8o far &s is known,
The straix chosen 13 the iC; 2ybrid (A sals and € female) first
gensration from braeding stock obtaimad from the Roscoe 8. Jackson
Nemorial laderstory. Approximately equal nxmders of mics are |
being exposed and kept as controls., XExposure chamders sre of cur
awn devising. .gu.l.a.r dust &o? ars made, vith concentrations
of dust a3 hizh &3 may bo/vithont riskX of Ktlling the animsls,
43 noer as feesidls, tha sxne 3:bestos as our human cases ex-
‘psrisnced i3 bPeing used as duss. .

is th gnimals are sacrificed they ars smtopsied and the
anader, size, anxd distridution of lmung tumors recorded. in (ttup
to grads thass will alse Pe Dads, It would de premature to give
any azalysis of this dats as yat. Howmver, mo epidermoid carci-
‘sona B33 yat Deen odgerved, Mur 31"“7

Bsasuso wo v‘.aazd 1 dwug'mmr uid L'l.rzor u.iasl,
" maber of u%;m akae beioy i@EaT.m dusting i
s;nda_y mm :3‘.1@3. ’-5."1 i3, of course, s much longer
mam»m m&memum.mnn this tiss,
c:;o el tixe msgn 228 dcg vas auomu that observaticn of tha
cruSTINSS of‘ashatoais dediss 1:.1 m mu of & 4og expossd in ac
asbsstos faetdry is Psocried. -

eatuutaamrc, Maucalympammdr’portor
sa {zhalatica cz:crimt sxpoaing mies 0 asdestos &ust as a test
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¢f eancerigenic aetion., This report, dy ¥ordmann and Sono;,
by the authors
vas clained/as positive evidence of such a relationship and has

boen eited to that effect by othors, Mth,a hovever, analyses

1t %o tho conzlusion that 4t not oaly produces no proof of a

eansal relationship of asdestos in cancer of the lung dut aetually
to the contrary, \In that Peport fll-defined epithelial changes

vaTe thoeught to have rozultad in the lumgs of 9 animsls out of an

original 100 mies, squancus aotapluft vas found in 6, adenocar-
cinoma i1 ons and squamcus cell carcinoma in one, / Smith guestions

vhsther ths intarpretation wvis correct as to the demonstration of

actaal squsmous esll carcincas and calls attanticn %0 ths ocommon

occurrencs of squxaous ¢ell metaplasis in old rats vith chronie
palsomary infesticns and {n animals dafiecient in vitaminm A,:
The caly other experiment of wbich I s3 avare vhere saimals )
uadar exposure $o inhalation of sadestos dust developed tumors L
of ths lrng in 2 way suggestive of s relationship occurred in am
uacomplatsd experimant of the 1a% L, U, Gardner that came to xy [

}.

attanticn through a courtesy frem the Saranae ladoratory, _i
.-" In c2e of Gardner's sxperiments in asbestosis he foumd o

hizh ineidsnea of the tno of lung cancer t0 which mice are dispame

\I 81323 the stroia he was usirg vas umkoown as te tumor suseeptidilit
. Acd winae the axperineat vas uncantrolled from that standpoint, hs
o 3toppé 4%, spparantly intending to set up & jroper experiment to |
(fom na.na g3ggestica later,
¥ A% lea¥t 1% does 30t appear thal aay reperted experimaat can

e

e aeazpt&d"u ecaaluin, a2d I ea s.umna to the same Vviev as

- e o * oo o -

¢

-
-
- -

——Dn o

L fha% the isNalatica of asbestos or :g_othu Bateria) will esunde
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- e - . < Sy 3 B P e -
- r S %:5'-_{: SR ._.;}‘-—%'E. ‘ >



. #

)

bronchogenic carcinoms has been presacted,
is the matter nov stands, it sppears that vhile additional

evidancs of the same 30Tt has deer collected in the mesntime, the

questiocn tiat vas Taised vith cur first IWER® {g 1937 a3 to whether

vl —' a3bestosis csn sat as a producer of cancer of the lung in buman

¢ beings remsains as open as it vas vhea raised.

L]

eoxditicns cansed,

8o far as ve ars oconcerned, "tii conditicas in the irndusiry
are 20 mmch iaproved that evan tha problom of asbestosis has ds-
come greatly lessened, The grade of exposure to the dust has been
30 reduced in our territory of experience that we no lomger ex-
pect o sse the extreas of the dissase that serlier uneontrolled

_ asdium to
Bvaen so, and although our cases wvers these of/advanced

asbastosis, 1 > :xpome Bay be caneariganic it could not aov
be certaialy said that lesser grades of the primary disease would
be i~mmne to the tacdeney,

In all respech therefors, the prodlem remaing with us and
shoald o subjeetad to continued invastigaticam om 4its omm nozits,.

" aside frea aay sdvantage that would socrus to the izvestigation of

saligrant nooplastie disea .o aa a vBole 1f suck ax stiologie

' fagtor were macoversd,

.
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(At 10:41 a.m., court rssumed in the
presence of the jury and David Ozonoff resumed the
witness stand)

'MR. COX: Belatedly, good morning, ladies
of the jury. This is Dr. QOzonoff hers.
DIRECT EXAMINATION

BY MR. COX:

Q

3

» 0 > 0 ¥ O » O

Dr. Ozonoff, would you pleasa, for the jury here,
state your full name?

David Michael Ozonoff.

Where do youflive, Dr. Ozonoff? -

I live in Boston, or actually across the river, in
Cambridge. .

Are you married?

I anm.

Do you have children?

I have two children.

How old are they?

Fourteen and nine.

Where do you work?

I’n the chief of the environmental health section at
Boston Un%v.rsity School of Public Health and
professor of public hc@lth there and professor of
compunity medicine at Boston University School of
K,dicine.

SPM 211§



10
11
12
13
14
15
16
17
18
.19
20
21
22
23

24

153

you conduct your review of the historical, =zedical
and scientific litsrature on asbestes and
asbestos-related disease?

I reviewed this subject from a period that started at
the end of the last century all the way up until the
end of 1965.

Why did you stop in 19657 _ .
Well, it was on the very last day of 1965 that a very
big book was.published on the == not the Sistory, but
the research on asbestos disease. This was tﬁe
Annals of the New York Academy of Sciences book, and
bayond that time, the very last day of 1965, there
aré few, if any, pecple who don’t acknowledge that

the understanding of asbestos-related disease was

.very widespread in the world. So the interesting

historical question was not what was known after
1965, but what was known prior to 1965, using that
publication date as a marking point or a milestone.
Does that mean thag you haven’t kept abreast of
asbestos since 1965?
No.

The litarature, of course, in asbestos is
extensive following 1965, and as a practicing public
health practitioner and as a teacher and a

resaarcher, I keep uﬁ as best I can with that

" Spi 2116
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subject, as well as I do with many other subjects
that are pertinent to my field. But I haven’t
apprcached it as sys:amatlcally in a historical
fashion bheyond 1965.

I believe you indicated you look for these articles
in paft'through the Index Medicus, is that correct?
Yes.

Were there other places you look for articles other.
than that?

Yes. That'% one of the main tools that we use. But

there are a lot of things that you can de to find

medical articles about a parciculkr subject, and one

'of the most effective things is to just walk intoc a

library and go to that section of the library that
you know is per:tinent to a subject and just browse
around, and I used to do that all the time, and
invariably when I would ‘do that I would find new
material that wasn’t listed in an index, but was
right there sitting on the shelf just waiting to be
found.

Are these public libraries, libraries open to the
public? .

Usually they are open to the public and many public
libraries contain this material. Many of them are

madical libraries that are open to any medical person
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in the community.

What type of articles were yocu looking for,
specifically?
I confined myself to articles that dealt with
asbestos and disease and connections with asbestocs
exposure and disease. Some articles that had to do
with the industrial applications or processes or .
something like that I did not search the literature
for. That’s, an entirely different engineering or
manufacturing literature that I didn‘t conce;n nyself
with.
Did you find articles dated prior to 1965?
Yes, indeed I found many, many hundreds.
How many -~

Many hundreds?
Yes. Well, actually, the number on one of my lists,
wgich is not a ccaplctcAlist, is 720 some, up to the
end of 1965, but it’s certainly not a complete list.
There are mora articles than that.
Could you give me some idea and give the jury some
idea of how many of those articles were prior --
dated prior to 19567
Yes. Well over 400.
Before 19562

Yes.
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Doctor, the reason I asked 1956 is that is the date
cf the alleged installation of their product, in this
case, in the schools of Benton Harbor, and I will te
usfnq the 1956 date throughout the rest of this
examination.
I understand.
In various places. .
And in whac types of publications, Doctor,
did these variocus medical and scientific articles
appear? )
Well, they appear in all kinds of medical
publications, specialty journals, such as journals
about diseases of the lungs, specialty journals about
cancer, but alsoc general journals like the journal of

the American Hedical Association, which is a journal

that comes along with membership in the American

Medical Association and -- so that they went into

more than half of the doctors offices in the United
States. So it‘s a wide variasty, stats, local
journals, national'journals, specialty journals,
reaview journals. | o -
Are these journals that an limited in distribution
or ars they available to the public at large?

Wall, generally they are available to anybody wno

vould care to subscribe to them or look at them in a

S0
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library. Soma of them ars smaller circulation than
in others, of course.
Doctor, did you prapare a list of the articles that
you researched with respect to asbestos-related
disease?
Yes, sir, I did.
Let me show you thiﬁ 43 page document. It doesn’t °
have a title. -

’ qyt let me ask'you if you could tell the
jury what that particular document is? )
Yes. This is a list I prepared, probably some six or
seven years ago, and it lists the medical articles
that I'm talxing about. It’s 113:36 chronclogically

by data, with the date along long the left-hand

- margin, and then within each year the articles are

listed alphabetically by author, and it’s 43 pages
long, single spaced, with one space skipped between
each entry.

Thesa are all articles ;@at wers pre-1965?

1965 and before, yes.

Now, Doctor, based upon your revi&w of the nmedical
and scientific literature as you have described, do
you have an opinion on vhen it was first known that
asbestos could harm pecple?

Yes.

- - BPM 2120
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Would you tell the jury, please, what your opinicn
is? '

Well, I will skip the ancient world, bscausa it was
noticed in fact in ancient times that slaves who
worked with asbestos died from it. But in the modern

literature, the literature really starts around the

year 1900, which is very shortly after the beginning

of the modern asbestes industry in this western
industrial seciety. And at that very fir;t .
publicatien, which-is the inspector of factory
rcborts for the vear 1898, published in the vear
1900, it was noticad that breathing asbestos dust was
a harmful and dangerous kind of workplace. So I

would have to say, in answar to your question, that

from the very first notice of it it was understood

that breathing asbestos dust would cause harm to
pecple. '

That first article, was that the first article, the
1900 article, that you made reference to in your
bibliography?

Yes, that’s the very first entry.

What kind of people are harmed by asbestos as
raflected in the medical articles?

Wall, any human being that breathes asbestos fiber.
Asbestos disease is a disease of asbestos breathers.
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It’s not a disease of particular kinds of workers.
So that the literature reflects all sorts of people,
pecpla who are involved in mining and milling and
manufacturing, variocus kinds of processes. People
who lived nearby asbestos facilities. People who
worked in facilities but not with the asbestos
itself: for examples, a cashier or a warehouseman or .
sonebody who was a bystander, in essence. The
spouses of agbestos workers. They -- for example,
the wife or a child that was involved in doiﬁg the
laundry of an asbestos worker and was exposed to the

dust on the clothes., There is even a2 wirehaired

' tarrier that’s rmentioned several times in the

literature. This is a dog that worked as a guard dog
in an asbestos factory and came to the attention of
Jome medical people after it died of asbestos
disease, and an autopsy done, and it was described in
at lsast two different medical Articles that I’'m

awvare of.

- Thank you.

Well, based upon your review of this
medical literature, when was 2 pessible asiociation
between asbestos and caﬁccr firat noted?

The ralationship betwean ashestos and cancer was

£irst noted in 1938 in an article about lung cancer

- SPIM2122



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

152

in an asbestos worker in Charleston, South Carclina.
And I think that article brought to the attention to
the medical world the possibla connection, but I
wouldn’t say that it established that connection by
any means, although I think warning flags started to
fly at that peoint.

By 1942 this relationship was being
mentioned in taxtbooks, textbook on ocsgggs}onal
cancer, to bk specific. And I would say no later
than 1949, I would suspect that scme pecple might put
it earlier, but I would say, to be conservative, no
later than 1945, I would say that it was generally
accepted in the medical profession that asbestosis
wags connected with cancer.

What wis the significance of 19492

Well, 1945 was the date, first of all, of a study by
a Dr. Merewether on cancer and asbestos disease, and
as a result of that study an editorial was written in
the journal of the Amirican Medical Association,
vhich was one of the most widely circulated medical
journals in this country. And that editorial set out
the relationship then, on the basis of the Merewether
study, accepted the relationship between asbestos and
cancer.

Did the medical literaturs that you reviswed also
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building exposures?
Well, it’s =-- it’s pretty -- it would be pretty hard
to do a school-specific study, but there are some
cases reported in the literature in which the only
axﬁosu:c sesened to be schools. For exanmple, Dr.
Karen Antman, who’s actually from the same city that
I am from, at the Cancer Institute, has published an’
article on the treatment of mesothelioma. And in
this article which was published in 1985, she notes
that a number of her cases there -~ there were four
women in this group. And two of the women had no
exposursa, occupational exposure at all, except for
the fact that they went to a school, according to Dr.
Antaan, that was noted to have excessive asbestos
exposure in it. So, to that extent, yes, there are
cases that are appearing in the literature, and I
think virtually our only way of locating cases will
be through work such as Dr. Antman’s work where she
trsats patients and inquires scmewhat into theié
background.
Doctoxr, I uanﬁ to go back for a moment now to the °
early medical articles that you have reviewed to ask
you a couple of questions,

Were the medical articles that you

discussed as existing in the 1930’s, for example, the
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Stewart article with respect to plaster, and the

Russell articls with rasspact to maintenance people,

-ware those medical articles available to

manufacturers such as the National Gypsum Company,
who might wish to take a look at them?

Well, certainly they’d be available to anybody who
had accass to these librﬁrics, and access to general
and medical libraries is pretty much unrestricted.
So I qatnea the answer -- .

I guess the answer is yes.

Now, based on all ;he articles that you have
reviewed, Doctor, if manufacturers such as National
Gypsum wanted to find out mcre about asbestos
hazards, let’s assume that they look at those
articles in the early 1930’s, would one reascnable
way to do that be to conduct animal studies?

Well, certainly that is one route‘that's taken, to do
research con the effect of chemicals.

Epidemiologists look at the -- you know =--

MR. SUOJANEN: Objection. Your Henor.

Dr. Ozoneff hasn’t been qualified as an
expert in any kind of animal study. EKe reads books.
He doesn’t test animals.

: MR. COX: Your Honor, this question is

going to lead into literaturs that the doctor

gl 2125
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Amuiny

Contred dnimals. AL the tim that this
vork was omrted litte was kanwn about
AC Fy mien ad the diologic Mehavine of
e udomls wis absenied with cusicers
able inmrest In gemeral. the craimi colny
wis muataimed without umriue  diffoylty,
And most of the animads syevived until killed
4t 19 or 24 monts ol age. The grvntent
mactlite was In the male group uwl e
sltel, apparentdy, from Aghting. but «wwwe
limicuity wis aln tocuuntered during the
suumer meaths with iafwitioes diwasns

It was origioally planmel 8 permis anis
vl tn lve oot & {full {i{e span, tut exam-

lLyare 12,

TY (NAESTus 13T

matian,  opevially  mivresaicstly.  of
anungis whivh wers found desd preved
very wnsatisfactary, and cventually Anly
Silled snimals weee considerni -n the 224t
neal anwiies.

Thw miveranpic appearnce of the lunge
af contml anisnals is shonwn in Tigues
Alvenlar senta are delicate: Sivea | sre well
axpanthed, atul wageopbiages. when present,
Are wnall amd omsimaphitic,. One vr two
'mall collewctions of lymphad tissue are [ree
auently present, and infdsnimaton: chasges
are {nurnl hut are uncommn. Lirge {osmy
marqhages ary oueasinaally inund in aress
o infdzammation.

fn Table 2 Uit avcurrence af puimonary
twowps in epatet micy killed ar 19 mnnths
~f age is revonied. Only theee mimees Jone
Aol hipedogreally are ioitbal, {3 shogld
le printel out thar s mre ~casinas 2
nviyle regamied A0 3 tunar greesiy proved
s D indaunatery aa micmampie examins.
tin. On he nther hand., mors wers
measionally inund on microscopic examina.
tina which had not beewt detested grossiv.
For pravtival purposes the eesuits on gragt
arel micmagnpic cxammation in the central
roup were the samw,
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Senring pulmonary tamors at 19 manths of
age.  Males deviloped pulinangey tymores
in spproximately 70 and females in 28,
However, in 3 imaller group of mice 0
months snd oider this ratin was reversed.
and, af 4 famate controls. IV developed
pulmanary tumoes (87%). Of 1 male
contrals in this 3ge gewp. 28 devvinperl
puimonary tunwes + 1802 ),

The asture af the puimonar: umnes o
served in AC Iy mice has heen 3 manter
ol congideralile interest ity this study, and
wg havy not {elt waemated in relerring tn
the neoplasms ohsetved a4 carvinomas, The
rumers art Basically papillasy adenomas.
aithough some are v compet and m
some feids e nne reveal & pagdiacy sppears
s, Tumors may Dy surrounded by St
neogiastic nasses which we M described
as “waxilitea oofules”: their margna may
be harp or illerined. they may vxtend into
the lumen af Braachines, ami ther e
thow very lew o many mitntic Agures, but
we have never {rand coithemw of Nwthstass.
This JDeewe nf metasausis ir troe of Al
age frmpy caminel. but the urgwst nume
e Al mice. 39 mentinoed peecioasly, were
in thg 1% and the Jiinonth cstegnries,
Sormw of the tumurs do present a felatively
malignant histolegic Appearamce, dewt in 23
consccutive coatrml mice Meartvg 31 puimeo-
niry tamers. which were swfied in grent
demil, oot § visgie one was dassifed
malignant, ¢vas on A himologic bagis.

Quwr fatieey of interest in Uwe contrmi
taimals A2 19 momthy incteded sa abnere
mality of e reviculaemiodhetinl system
ia 7¢%. This emicy it chamcterived by
tenic ARIETMENT in Mot chies sl Ahe
in e By excwsiive lrmplwad sccurhulae
tions in the jungs, maskerily entarged {ymph
e

arsles, or hepatomegqaly. Dioord counts wery
oot done. Four animale, atl (emales, dgveis
aped exirapuimenary tumary, oae af the
Leeast, two of the avary, aml ane af thy
ki, Qther Lreast IMAR were wvr, et
:he affected nvicy 1l not survn ¢ 1o de killet
at 19 monthe, ’

Tvsr Aninalz.=The microwmpic sppear:
ancy af the lung of a mowse dastnd lae (7
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ot LUMUNARY TUSIORS 1N 3UCE EXPOSBD TO uSBESTOS 10¢ST

:nanthe and killed 3t the age of 19 monthy
is illustrazed in Figurt 4. The lungs of
dusted animals appeared graver and larger
an noermal  (Fig. §).  Alveolar walls
were thickensd ; macrophages wers 5 grast
Jeal more numercus and wiars unally {camy

arel contained 3 great deal o tiny graaulse

aaterial, “dust.” Crarse granulse pacticies
«-i deuwit inaterigl, probabiy blaad pipineat,
were found In test animals 3¢ well & ia
vantrols. dut larger golden brown partices
within macrophagrs were found only in the
dusted snimals. These ware thought 1 be

v b t-l in mowe lu'—' &tq’m
M -mum a:wn hody 1t ‘mr

-armﬂ 3 m e

Blesros bodles shout semell chunks and
very thort Gbers of asbmstos. ~Rlongured
Aslnesras badies (Fig. 6) wery {oued in the
lungy of simset every dusted mouse, 1od
10 » 2 bedes were st infrequently found
‘n ene mitresmpic section. Al timws soe
ot wag glebalne, but mare frequamtly they
were mnight or curving gokien brown
brties parially saquifed By large “dusey”
ruempiveges The “sacked coin” appears
Aner. amuaily deserided in human tsbestos

bodies. wag 3lse {requentty observed (A
mice. Bodles more dian 204 in leagih were
frequentty saen, and the leagest recortled
length was 40u the great majoriy were
sherter than W« Hilsr nodes were nat
aoticeadly enlsrged and apparenty were not
invalved By any specific process reiated o
asbestes, Pulmomary shrosis diel mix sviur,
and spuamaus metapiasis of dronchiul apie
thelium  was not  found. [nAsmmgiary
changes anel Drauchinctuis were cuinmaner
than i the control animals,

The occurrance of puimonsry tumors in
dusted mice killerd at 19 months of age is
thown in Tabke 3. Ouly those tunwrs e
Armed histnlogicaity tre included,

The microssopic 3ppearance of thoae tus
moers was in an signifcant way oliderent
from ose described in the coatrol snimals..
Asdey bodles were ranly encnuntered
within the substance of the acoplasm.

Cemment

Studies relerred 10 praviously dealing
with Juman aases of asbestosis strongly
NEEeR thae there is an ineressed incidence
of arescisted carcinoma of the lung. It is
imporaat to de3r iz mind, however. that
there 2re ne very large groups of cases,
and ent is baset witk the predier of decid-
ing whather the cases reportad are waighted
in fsvoc of a high incidenss of arcinoma
by sehection. Qu Ow other haod, ne con-
sistemtiy high incidence of pulmenary carel.
nema has ppesred in reports of cases of
sllicoris. In face. the incidencs of puimns
ary Sreinoem in silicosis weems o be
relatively lew, and one writer 3 juggusta the

that sillcasis may precet e
patiest (rom the ldalihrxl of carcizoma of

the iuny,
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The rferences which describe sninul

.1tadie b

dencs for the exp. atal production of
ubot_glg! arcinoms of B_q %ME Nerd-
MARA ¥ reportd 4 number @ tsnces and

nwpes of apithetisl chaage byt (ouad only
we Mmﬁm wmors in 10 mice living to
the “cancre 3gr” of 140 days. The numbdar,
there{ore, is very wnall, and no suitadle
control animals are memtionsd, Gmﬁm"

_Earmi" md?mmmp__p
wNly suggriuve. The wark wag dogme in
Y of pricumeenions, amd the incis
Aencs ol _maturaily _sourvin jlenonicy

Wimers was net exablisherd for e test
smmls or lor du controls

e animals Uied 1N ¢ l!!mm&l
vpoommng:m the purpose. The

tmmmwr.
and tve nasopharyngrei Altering spperstus
is prohably highly eciene e readily
form sdesios bodiey, e puimonary Shrpsis
is RO P The lacer changs couid b
3. fesrare wipenmtisi to e uddgmd -
twiis] alterstions. At lemst, ia studies o
in progress in which dogs sre used. pule
monary Abresie i¢ precuced awd thers i3
1 pmfound rsocisted muunoys metapissia
At branchist epithelium. [t is quita pasmbdie
that furary work sheuki be pisased sbout
hg___ug,g{ mv The nm&m&s
dss elnping Ubdertmsis in man is {arrunately

s\n‘Tm At this nima, 3ml_s t)w_m
bert Juite] Tac luture snxiies scems tn be
thy maniey.

Ashestes Flones 7-TT-1 is & dlifeuit mas
terizl with whieh 1@ work in 3 ctmat with
high humidity beause of its hygrowopie
cazurn, Ry the ume of hext 'srape. however,
it w4 poesidie 0 lwep e storage bin
tesinnabiy dey, and Ul dese cogmts wers
ermsinly far theve thvwe in whith eman

Idastatia Jeriops. Kvea the fnw oats
of 132.000.000 panticies pre cubic

11 times greatse than Jeveis 22 whtioh humea
2basroais 15 thought 10 M & Aanger.
Partide lenpth {8 3 fator in hvemn
Ldestovis. The quaatities of 2sbestos we-
tnsd of various lenqiks reaching the lungs

3N

4
e ;'93 e

A - p :
3 ‘“0 " Y -, N
.2 éo}.g"..t'-:g “?2!3'...): ;h"?" *‘Wﬂ"’\

a{ test mice are a0t Lnown. [t ir knoum,
however. that 3 sullciene quaatity of Adrous
materisl acachard the mouse luugs v prosione
asdurtod Dixtien in grent numbers ant that
the sane mateeial is capable of preetucing
Abrosls in dogs. If the iliy 19 producs
asbesroris, therefare, ware istocated with
acinogenicity, thes Asbestor Floaws 7-TT
2 thould be cpadle of producing puimanary
amers.

11 the anticipased lila span af 3 heatthy
mouse is nraidered 1o e 30 matchs. thea
the exposure 4l our snimals (or periels of
17 and 22 months should enrrvapand te
very ademuate periads of human exprure
As wis mantioned sriler, snimals wore
exposerl 10 the dust at 2 months of age. and
the larger groups ware Uiled 4t 12 and 24
months, fespectively,

The results ammarized in Tible 4 shone
that there is ne weiking difference Setween
the tntat aumber of control and test 3l
besring lung txnors. the fAigures being 1p-
proximuately 6% fnr dusted saimais and
387 lar comtrol aninmby 3t 19 manths.
There are 7 possibilitiss in 100 that &is
diferency might be due 1© chancy. This
difference is nnt satigicaily signifoane®

There was 3 crsiderabie mcurecoce of
multiphe funge tumaes in bath the st ! amd
the crmnd grrwps. Talde 4 sheace thal i
incidenee s 1800wl 3% for e twee
groups. nopwtivedy. Using the same (e
in, there are anly 051 chances in 10D thar
the idiffcreme is & Jume diffcrece. This
variation is soatistiaally signiflanc. A pnep-
bila interpretarion af this abstrvacian is that,
given 2 group af amimals with 3 similar
tendeney (0 devricp pumonacy fumors. this

* {a erniming the resarded rradisics. the wami-
an) srver s vwmmaed en the hams of the Law:
mt._f'm
L ZA7ARIAD]
where
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rendeney is sccentuand By che inhalation of
asdestos duse, and multicentric foci of origia
becoms evidmt Such 30 interpostation fts
mtv the widely heid belia! that one require
mant {or the effectiveness of 3 carcinogen is
3 susceptible host. The wesker the carcing.
on, the tnore imporwant becomus the {scror
af hnet suscepridility.

No wppreciabls diffecence it nrted in the
Yistoingic chammeturistits of pulnwaary tue
mory in the dusted aad the control greups.
Tn the absance of any evidence ol metastasis
the term carcinoma should he applied to
nuch neoplasms with freae aution, Spe-
cificaily, the presenca of small neoplastia
formations in the vicinity of larger ones is
nsuficient evidencs of malignaner, as it
the weurrence of invasion of broachial e
vens. Tha (ormer is mare likely evidence
ine myltiple foxt of origin, ant the latter
is A resuit of growth in the direction ol
least resiscancs. Both fndiags may ba
aoted regardiass of the histologie er oyt
legie appearanty of the primary etioa. Ir-
reqularity of tumer marging, the appearsncs
ol “infltration,” ¢ similarty uareinted to
the cywiogie evidemce of possible mallps
vy, Ralrged lrmph nodes sre encouss
wral not alropeendy, dut metasiasis from
primearry (amors has oot deent founi.

Summary sad Conclusion

AC 7 mice were expoved ¢ dusty atmoss
Phrres concaining Asbestes Fioats 7TF 2
*or varicus lengthy of time,

The {srgest single experimental group
muisted of 137 animals killed 2t 19 monthe
Ater exposare loc 17 moruhs, This greup
way compared with 212 ennresl animats,

Limeh & AL

Primacy fuag tumury were Jemnastrreed
microscopically in 46% af the Justed mice

“and in 36% of the coatrel animals.

Muttiple pulbinoaary twmors wers demon-
strated in 18C% of the dusted ammals and
in 8% of the control animate.

Na rignificant histologic or cviologic dif-
ferens was observed between cumors in
the contrel and the dusted groups.

Na clearcut pmal of aulignaney was
found in any of the lung tumars studied

Vg have been unable ¢

W4 have been unsble tg demanateate 20y
prool of the crm it of asbestos
«under the conditions of this expervment, dut

the incressed incidence of mulipte lung tu.
mars in dusied animels muse de regarded as
3 possible accentustion dy the inhslation of
asberwoe dust af aa existing tendancy to
develop luag tumors.

Future experiments with ashestos thould
inciude the use of larger ammals, prodabdly
monieys.

The equivocsl narure of this report does
not snswer the questions raised by actumu-
lating clinival «videnoe that srdvstesis s
strongly associsted with., and therefore 3
possible cauge n{. pulmonary ainoms in
s Y

In Um choce i ezperimenitl saumaly very
hoigiud advice was wpliod by M. 8. Andervont,
Walier Menen, uni Liné W. Law, of the Ns
Comeot Institwa C D Coioman, Duilding
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pertinent comsent of Dr. Murphy's! ‘hst. are the faczs regasé-
ing ths control of thess anisaxls reporsed by Gerdner at the

basis for his requast? v
DR. KURPHY: You notioce he oslls 1t an yngontral.sd

axperizent, ss I doubt 1f he knows the normsl lung tumor rate
for his aniasls. He gives 18 per cent in 143 animals. It is
very hard to get a strain of mice that gives much lower than 2
or U per cant, and ve Nhave acms strains that give as high as
€0 to 20 per ceat norzally. I wouldn't oonsider that figurs,
uncontrolled, as of any significance whatsver, unlees I knew
the strain of the animsls. knev 1t was & lowv atrain; and of
courss ThHat 48 the whole danger in having & project of this
xind carried on in an institution whers they have aboolutolf
ne axperisnce wvith aniazals iz planning cancer experiaents. I
83y be wsll worth doing. dut I doudt 1f this 4a cuite the wvay
to do it.

' DR. &PunCiR: After you estadlish cancar in esrtain
strains of ;abrtd aice., and maybe others ars sors resistant or
les3 rssistant, you still can't reason fros that to human
baings. fros such an experiaent to huaan deings. Ilen’'t that
trus!

DR. WMIRPHY: I think so. _
br. SPAaCiR: Wouldn't this expsriment de Just

s3tablishing anothar carcinogenic agent; when we knocw new ones

*

ars deing found nearly evary wesk or so.
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