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CONFIDENTIAL
* Hospital
August 31, 1950

C. M, McGaw

Ian oncloaing coples of a letter and contract received from Dr. Lanza,
It will be noted that Dr, Lanza has agreed with Dr. Cartier and I that the
program should consist of two parts:-

1l < A4n epidemiological or statistical study
2 = Ahima) experiments consisting of:

(a) Inhalation experiments

(b) Implantation or injection

I still believe thet the statistical study can be carried out by a Canadian
authority end thus be more acceptable to various groups in this Province,
Also, I believe that the best resilts from 1nhnlation studies will be obtain-
eod through tho Saranac Laboratory.

Concerning the Imphnution Experiment Program proposed by Dr, lanza, I bolicve
that their methods are sound and the results will be scientifcally interesting,

I would proter to make no decision unti] the Saranac proposal is received,

The contiact ap poars to loave 14ttle choice to the Donor if the results of the
study are unfaverable to Company interests and are submitted for publication,

However, I fail to see how they can find anything more unfnvouble than that
vhich Alrndy has boon publ:lahod by Mcmwothor and Houper ,
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KWS/h.n, - N |  Kenneth W, Smith, M.D.

CC = K. V. Lindell
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. J. Voewsld, Director
The Saranae ladarstory

P. 0, Box ,n
Sarense Lake, Nev York

Desr Art:

Confiruing phone comversstion vith Mrs. Blina this morning,
it 1s plemned that ve vill mest Mr. Sabourin there et Serense en
Taseday, Noveaber 7, to reviev the proposed asdestos progrem that has
boon under considerstion Ly the Q. A. M. A,

When the subject vas revieved bere with Nr. Fisher
Mr. Foster, eod Mr. Sabourin, follouing the G. 4. M. 4. mesting, it
vas suggested that this mesting be beld with you. .

It bas Deen difficult to get s day vben both Dr, Langa end
Hr, Sidourin eould bde there, and I hops that the date ehossa, hudqy.
November 7, vill be uuntuury vith you. .

Mre. Dlinn said thet she or you wveuld call me ea Momday, ;
October 30, about the date. ‘

Sincsrely yowrs, ' i
|
Jo P. Woodard

ber A, J. Lensa, M, D,
Ae R. Fisher _ ,

Inn Sebourin

+ Foster
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-Jvan Ssbourin ,‘2*_-,"
, 4 Jo Yorinld, M, b.«- ~
) Je Po Vosdard

The Sarense Laberstory's Preposal of Septesher 21, 1950, te the Quebes Asbestes
Mining Asvsceiation stated the preblem as

"The speeifis problem is to ssesrtain whether or net 2 yelation-
mmmmm«mmmmpm

MM-

;mnm.tmud 8 progran. far trying te got an snower te this preblem,

mmmwnmm

1, Tpldenielogionl ixvestigation,

zo W‘l lmﬂ-lgm. to.o. dusting “ m
" of snimals,

The report te the Quebes Ashestos Kining Assccisiion em Pulncmary Csnoey,
dated September 29, 1950, vhich was seespted in prineiple Wy the Q. 4. N, A,
st their recent meeting, generally fellewed, dut in Ywisf, Ssrsmns lLaberatory's
Propesal, ANM&WQ.L&A.M« Mesars, Pester and
3Mhmmhdthhmtdtﬂ.mtmth¢.

Following a discussion with i, A, R. Flaher, 1t vas left that Messrs, ‘wodard
and Jsbourin, and Dogtors Verwald and Lenws would review the Propossl at
Saranss to alear up any questiens that might be epen and srrive st & eonelusion
as te vhat is recomended from here on, including who would do what, how leng
it would take, and how mush it weuld ecet,

Thet vas the purposs of this weating,

-

L mm-mmw

The short-range progrém
' lagloal survey te datermine the ineffenes of eaneer smong peeple exposed
%0 ashestes dust as empared vith the ineidenes among these net exposed.

A. Disoussioms '
1. Dr, Voarwveld's eomments were sz follows:

&, Ve should lesrn the ineldence of cancer smong those exposed
to asbestos dust sni mmong those net exposed by
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Health (those not exposed).

() Actudyofput-m&nhontbo presenes of oaneer
ot death insofar as such iuformatioa muy e avallabls,

It vas pointed et that in tim FProvince it is the
practios not to list cencer as a csuse of death even
vhen It 1s, so that information ca this may not be
d'mhblpunl. .

Mmi

Lo..mmmmtb:obm.donmm

m.dmwuﬁmmm. -
—“M. b“m

teush eusily with the Dean of the NeGill Medical Sebool (or
Dr, Vorwald will do eo, re may de deeided detween tie tvo

of them), By this srrsngement, Dr, Vidal end the MoGill Desn
would know of the progrmm and their help and suggestions veuld
be seught in choosing an adls epidemiclogist to earry cut the
£irst part of the progrem, FPaving decided on the individuals
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1. Doctors 9mith and Cartier will screen X-rays, then Sauranse will
neke the £inal study on the Z.rays that have dean screencd oub
rer thom,

2

Ao

epideniologiot will be chosen, as outlined sbove, Siuranes

' mnmmmmuu«wmrm-m-
, ;.-muwmmmmmmunnm

" the epideutologiesl vopert umwvmnnsm
s s Ditar Do WALL, ovalwate. the yepory An. this Lorm and euggent . bnt
“use otthtnport, rovisions that might de nede, and othet such’

g A R o ey by
R report bYe svellsble P
writing ) o and not made generally svailible wntil 1% haw
been reviewed with and by the ooapsuies,

Ssrento laborstory {s respensible fer the progrm,

s, %aranse is to weke the final arrengement with the epidemiolo-
gist md others to make the study, amd is nlnutpenuhh

'kudnpndwwmﬁy

- ¥e . The pregram should bm a8 _soon as it 1s possible te de

" e, Tt 'ven estineted thet the Job oould be dons in six wentbe

1f a qualifisd epidemiclogist can be obtained who oan devote
atononlbhhngthofumtomcw. It 1s desirsdle
that the job be done im six months amd thervefore the nerson

ibastin’ ind énteyonie tlsvas into sntsals
ggumnymmuumunmdmao:m.mum
group) e
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Otddatng the facilitien 2V the Trudess- Leboratary, &s: u the
pm, md aub:oct:l.ng azundt to huh uhutu dut m;ucu

A. Disamaiom

1,

2,

Dr, Lenss uidthatho 1aw prepared teo osrry out a formel
project es mentioned im (1) above; that Dr, Villism Smith, along
vith Dr, %utherland assooieted with him, 1s dolng some of this
with finely ground asbeates, es well as with semn othor nuterlels,

Dr, Vorveld gave the following information about pert (2) of the
o which, of course, 1s given in mere detail in the
Sarsnao Labaretory's Proposal of Septomber 21, 1950t

.. Sotupnpfogfuminﬁmétmwltebm:ocm
to ssbestos end 300 eontral anizals,

be The progrem 1s :umy to last r«- two years,

. xtmmmmmummxo:tb

rlghtkindotmbﬂam!mwnm.

.d..l Quoting Dr. Vonmlda "Jo hopo to chov or yrovo tbot cmoa'

incidence i» not inuressed mmong these animels even if
dusted,” It wvas mentioned timt such results are on the
bnsls of enimal experimentation, the results sre, strictly
spesking, true only of animaels, and it should be reslized
that the sre remilts might or might not hold true in the
esse of Ixmons,

It vag sgreed thet, while the long-range pregrem is going on,

- Sarunes would provide esch four momthe a pregress report oo tle

work

rmé Gai scme qixittion as to how ooap' lets & progress report
should be and 1t was asreed that a progress report might well
bta of no more than two typewritten pages to show in eoncise form

", The work thad has been ecmpleted up to that time,

b. Bow the work is pregressing at the wmoment,

" @, What the futare werk leoks like, in.,uummhum

nay de expecteod’ snd vhether or ot the progrem is alwed of
schedule or behind schedule, and by how mueh,

e Whet general oemmu!mthum. 1f ey, at the moment, .

vith-nt u.via( detailed data eu ﬂa m.

""'bo p:-oumz S.du 13 that tho hco-you- pron-m can b9 undtruk-n at

an estimated covt, ss shovn in Jarsnac's Froposal of “saptember 21,
1950, of *16,000 t‘m‘ the firet wesr, mmd 410,000 for the seoond

year,
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Be Conclusionss
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Lhe consensus. was- that the program. should be
pronpily as pesaible in ling with the peint

Otber Phases of the Long~Range Progrem,
4« Discussions -
1. In the Proposal to the Q. 4, M. Asy four suggestions wers mades
a. That thl mimu oanpmhl nlking tg tt: Auochtionuo

_ meats that nay beoaue knovn to tbem, ...

b. That our dogtors occazionally meke talks or lectures at
medical aghools in the gensrsl sres,

¢, That we see that cur doctars get adequate affilistion with
research centers such as Sarsnss and other organiszations so
that they will get all available information on this and
cther such subjests,

7 formatice of an Institute for Industrial Chest Diseasss with
other nining associations, . In doing this, it uas mentioned
that the belp of Dr, Gregoire of Rossmount Ssastoriwm,

Dr, Burke of the Laurentlan, and others be sought,

B, Conelusionss

1. It vam sgreed that the first three (a, b, and e, above) should
be done, it being understoed, of ecurse, that judgment must be

- would do well to avoid identifying iteelf at this time with other
mining asscciations (d, ahove) so far as chest diseasss are ocon-
try are ninor as compared vith those of many other mining industiries,

- imdwityy vith the predless of other mining industries, It vas felt

Vandiver Brown © Je Po W
A+ R, Fisher . Novanhaw 121 Y624
Le Co Bart
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I, IYTRCDUTTION

*  An expsrizcpt has botn in progress at The Sarcrec leterntory for sems
14 reaths in an ettorcpt o arcorteda tho influcnco of inhrlod asbestos dust
upon thke incidenco of pulnonary tuzors in mice, Thﬁ purpose of thiop study
is to obdinia ouperizentel data for corrcloticn with exporienco pertaining
to pulnonnry c:-.nécr in industrisl vorzors ozposcd ocsupaticaclly to tho
ichalatica of ecbectos dust,

vo ctraing of nice, oo ;Q;;op;iblo and the oihor roaut;nt to the
dovalepincat of pulransry tumors, have decn expesod vo thr asbastes dusy;
corparadble mzbers of centrol animlg of cach strain have bean kept 4n
porrzl air bul wmder corditlions of hocusing and dist identicnl with those
of tho erxperincniel saizmale, Ty aperinmt hes Liea donisnéd to reveal a
pocsibls earlicr qusot of tzicrs in the oxposed anirels thea in the conizol
group as woil as to dotarzire the total incidonce of twrors occurring ovsr
ths entire period off tre exporirent, .

It zoy bBe stobed herc that tac evideace chtained revecls no temdoncy

towerds an carlier onscl of tucors ancng esposcd animals in cezparizon with

contrsl eniwaly, Ngvercheless, tacre dozks spzcer to ba a tread toverd o
grestor incifencc of Simors in tiic expoccd anitels then in the control animnls,
I% ic izpsrtant <9 note, however, thel ctotictical enelyeis of the data
obtaired vp to Lho prozirt shewo that the diffurenccs betwsen tho oxperie
renial and the control animels ero no greater ther zight be expectied to

occur bty chznes elanz, The experimspt 43 not cemplotod and it is cansidored

-— -

likely that, 4f thc ratios of tumor incidenco at tho mert period when animals
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Quobec Asdbcstoo Yining Acsoc,
lot Intarie Roport 5-7-52
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are killed: urc sixilar:to thooe for ths lé-menth 4ntorval, the trend which
19 pow notod my:finally be alwrm to bo.otatistically aigiificant becauss

-of the larzar totzl membur of animals obsorwod,

- I1., DPATFRI’LS

A, CLCusting l'eterial: Tho cdust uvsed in this esperimmt fnz rccoived

on Jz.;mary. 5, '.‘:9_51, from the Johnson Comperty

A:‘:as‘co: I::.::;f .‘i;:-fetfoz'd, Custee, crd was given the Saranac Laboratory
;imbér 1Da136, Xeray &ifiraction analysis revealed that tho matoricl cone
tains a vrriciy of mrnercls, of vaich the eorpozitine gscw amountod to
70 per cont, Th_cugﬁ the particulato rinsrei sorpcatine ead tho fibrous
nincral ci-.r,,'sa'T:iio yield tie sare diffractian patitorn, petrographic exominse
4tion chewzd that thorz wes comsicerebly poirs curygotile thox serpamtine
preeont iz the matcricl, Tuch of tho chrycotlile oscurred in thick vnopered
b-.méles,v but 3% was ectinicted ot et leocst 25 per cent of the chrysotile
vag procent a3 _indiﬁd';al' £ibces or partislly opened bundles, Other
components, lergely pariiculats, included a fewr per cext of nrgnotits,
chrm'tr;-, btrucita, tclc, amd curarts, crd traces of riscellenoous rinsrala,
The quarts conitent w2s ebeut 1 Yo 2 per cent, Of the particulate materisl
ot lsast 85 per cemt of thz particlor wore lese thar § misroac ir sieo,
‘Studics of ssrplsa of etmospheric cducst talian frca th: enimal oxposuro

- ¢
roc= revenlod, with respoct to the length of tho chrysotile fibers, that

the fibarc occurrod in the following distrivution of zizesn:

Fibors loes then § picrems in loogih 32,3 %
0 from5tol0 " no® 35.8
n ® 30 to 20 " now 20,7
n - " 20485 * no® 8.3
. "8 Col00 " n ® 2.7
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of the eshootos Cust LUy e rototiu paddis in a large homper f..]lod wth

.

L)

asbasios dust o aprreidiraliely Uno level ef the &=ia of tiw paddie, The
ciiges of “he predie arc eniinpel With SUAET wisy bouciwg Yo bozzk wp the
gl k2223 of asheatos .cn terd Yo -for=, Tha Culting nsciiznion 15
koot in ozsraticn inuide the E=foot cudiczd dust rcon for 8 hours a day,

T 1/2 é2ys prer wock, Anjccis Liwo critisrious)yr 4 the roen, which 4o
ventideben witz frezh clean zdir when the dust discwminelor 1s nob in opard~

. o

don, Livoothiric somrlor ooe colleeted in the roos &b roqlar intervils
it & Croanburg-Smith rZizot iomingor and cust sounta nxule by the l@ght
Piedd tocutic wiAh 2 micromrojecior. Thc dust comts Lowe eversged 617
t:‘.]:.. 2 particles pao cedic feot of air, In gon=wal, the Ditess havs

romres cr: 23 ahouv 6.5 rer emmt of tho tot2d couty o 53,6 rmillion, OF

the il nges of {ibcrs, cbout 11 per comt oo loeagee dhen 20 micteas,

Ji 7i3S T2 rerclled thal, Is regosd Yo Sho mroduciiiz of tsbesiosis, uhe
Libirs gratter than T rmierens dia longuh oxe of Tho smoalust ioporizace.
Be anmalds: 23 i5g ohort of the comrrinvimi 280 micn were nlacet in
Tha fuse roeas A30 of these ware Sitraiu £ xice, and 122
vure Strain €67 bloelz mice. Of cach sirain 30 were m2les omd 100 were

-
» - ~%.a . e A w,? % - -y v oo .
fexelcse Tids s soklc was dicioied by snoco vorsivesinds, since m=le mice

d

ca e;: be plzeed in o singis coge, The tohed mmtor of conoral mise wes
340, wta ¢ s C.’.s:.“:‘.:_'l;-:'.cn sindlizes €5 $hab ol Uho expasss groups

In oréx Lo folley tho Cevelopment of tumcrs and to o» CrVe any
poceibls eprlicr onsst of fumers mmeng 4ho c::po"’*‘ micc, eparicontal

onizals &nd cenirol aninels were 1mlicd of segllas intorvids afbor the *
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bcgimnnc"of the cposire to dust. Thz intorvals chosen were 2, k, 6, 10,

and 1) pontie; the nmit 4aberval has been gt for 16 porths. At eech

period 3\ expsrifental ard 3l comirol cnimels vere killed; of esch group
Coweg o 0 e .o . * |
of 34 aniznls, 17 woro Sicain € 2nd 17 were-Strein C57 black. 1In eech

cage, the 17 2nimals includsd b msles end 13 fe2les,

IV. RISUITS

Tie cbsarvetions mado ab esach of the paricds vheon animals wero killed
ero proscnted 4n toblo 1. It w1l be noted dhat the total mmber of anizals
exaired in exch of the differest grours varies slishtly. This veristion
i3 tho result of a fen s'poataneous Gecths in each group. Tho odbsarvatiorns
nnde :'.n' guch ccoes wrve bien incorporatzd in the deta for the mett period,
In cany iasisnces animnls Guing spontancously heve totn ealea by thelr
cegenctes. IU oo toen necessary to discord ¢hogss animals completely fioz
the recerd of emparimental cbservations,

It wiil ©e roted that ni.lnn Strain € taere is & highcr percentage
of t@rs a=ong aningic eposed W asuzcios qust thica amongz the coatrols.
Tae smo situctien is true within the Strain €57 black. Obvicusly, tho
8zn3 wnditio;‘. is truo. elso of the c':cr-'all fizures coxbining bota st;-ains.
The significonca of 21l thoso porceatege incidence figures has bean

testecd statistically by means of the vell-xecegnizscd foarulas
- " ’

‘ '

S.Ese = Pl‘Ql . Pz' Qs
By, IR

. vhare

S.Ee = Standixd error of diffwrence in incidonmce betroen to grouvps

B, = Totol mumder of amirals in tho group
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. Py = Per cont of eafeols with tuoor n 8 spaeific Grovp of animals
& rorw " . vithou‘:. twior in the saxe specific group
(7rus, @1 = 200-1) |

B

Pz . Corrsaposding cymbols fer cacthor grous of enimils

Qz) '

¢ 31 bo recalled that 4f an cbserved diflerence in m:-.caxtcga
ircidonca betwoen two groups is greater thea twics tiwe stardard error of
thst cifferencs, the d'fierencs nxy be cozsidored t¢ be significent and
dve to faciors cther than chzrce. IS the cbserved difference is less than
tvice tho ctondard eaTor, it i3 very likely due sizply to chance. In
table 2" Wi ooserved differerce in the incideace of puinsrery turor and the
critical value of twdco tho standord erroc of d.i.i‘z"::encg cre copared for

e

the vclues that none

3
st
(8]
L]
=
v
{-
72
M
3
Q
cr
8
\ %)
L]
(9]
Q
d
i
o
és

the voriows gro:
cicie of the method of colevlavion follens,
Caictlaticn of stunderd erroir of difference bitwmoea cver-21l incidenco

of tizry in the control anizmals cnd in the exparimant2) mice frea date in

‘ t2ble 1:

Tncidened of ti=ors: orerizontal ard=cls 9,55
Ccntrol gninsls 5.5 N
§ :

Nunkize of anirals cboerved: [Dxpzricenicl animwls 179

Control animals 181

L¢;]

nE, =V¢9'S “ 90'5 o S'S X 91'.05'

215 36 é\!b.E0+z.B7 =\J7.67 | ot

ny
5
o
ty
®

I
"
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Trap @ difforence up-to—5:5 por cant i 1ikoly to-occur Yy chanco. The

obsorved difference of L p= cont (9.5 = 5.5 = L.0) £z therefaro have .
occurred sinply by chance distritution of enizals and is pot statistically

.sigaificont. .

’ - PR VRPN,

Ve COETUT

It wll be spparent from & roview of tables 1 that the experinsnt is
now .in 108 post. drpariont: phose, - The incidence of pulncnary tunors has
begun to rdse for anirals kidled at tae Lhencath period, bsth for the
control anirals ard f&r the anim-ls exposcd to asbestos dust. The increased
incidence is more in'onozm.ced for the group' expo3ad {o dust, burl the risa
hzs ocsurrod at cboud the cora tirme in both groups. Tue differcaces botwean
the two grovps, hosever, a: has bozn noved, are not statistically sigmifi-
cant.

The Zmmrescicn is gainsd from en irspociica of taSlc 1 that the large
mers of anivzls ld1%cd exly in the cpariment aro weizhting the fi.fxal v,
fi,r:u‘_‘-:cs &ni deiracting £roa tho mogmitude of the ircidence of tumore It
mist o noted that this study hac beoen en expericental one and that it
has t;een nycossary Lo roka obsarvoticas oy 1H1ling eninels for study al
regular intarvals, I‘t. appecars tist by meoang of a ralher involved statistie
cal procedure the dispropariionate weigating of the values by the deta of

t

tho carly obsarvetloas can be clirdnzted. Thio precedure will bo carried

-out after final cbsorvetions have been rado, since it is too leboriocus an

undortaking to bs perforcd ob tha prusent steze vhen the volunes obtained

would be -only of acadeaic imterest,
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Yt Eay bo nobod in pa.sc_n[; thet 4 the over—all incidenco of tu:nor

, amng the e:'poseﬂ animls had been on_,r s'.'.i,_,h'oly greater—11 per cant
‘rhather th...n 9.; pcr ccnt--vhe diffc.ttmce bettoen the incidenes for the
_ exposed group and for the control grovp vould have been statistically

ei(;nifica;

VI, SUTZURY .

. “an ezpérmeﬁ; hconccmn':' the ihfiuziéa' of 4innaled a.sbéstos dust_upon
the incidence of pulmonary tumors 'in mice has been in progress far 1b
ponths, Anelyeis of tha results of this experinent reveals that thus fab
(2fter the anizals have be2a exposed to asbastos cust for il conths), the
dust hcs ncd exerted an inflvence of a degree suslicient to cause static-
tically siznificcat alleraticns in the incicdence of pulconary tuasss. The
£ina) phasss of tris experincri <711} b2 of rreat irortance, since at the
post recars paried waen enizsis were killod for study the incidence of -
tuners had ineraased emd the increzso seoms to be more Tonounced amone tha

aninzlsg cocosed to ssbostos dust tlizn azonn the non—epesed comtrol animsls,

AJVsje
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Toble 1

Océzrre:co of l;ﬁl'ma.ry Turors

sy

to Asbsstos Tust aad in Meo Kot Beposed to Dust

' unber of rico with Fumber of mice with
Styrain of nico Feriod of tuwor in the gcup tuor in the coatro
obszrvetisa expssed to asboston group not exposed ¢
qaust dust .
nonths Malo Ferpzlo tlale Femla
vrain C 2 0 0 0 1
(To2es susczpiibls . L o 1 o . 0
girain of mica) 6 o] 1= l 0
10 0 2 (o] 1
IR 1 7 0 5
12 7
Nuobss exncineds 2 72 20
: Sk 92
Incidezce of turmor: 12 & 94 = 22.03 7292 ¢ 7.6
Strair €57 Hlask 2. 0 0 0 0
(Toor pon-suscentible L o] o] 0 0
stra2in of mica) 6 0 0 0 0
RJej 0o 1 0 2
- I 2 2 0 1
. 5 3
Nrbar cxnined: 19 65 20 65
85 59
Incidence of tumor: LR | 2

.

Incidencs of tuzor in toth greups:

: 85 .3 5-%

17 2 279 = 9.5%

3289 =3.l&

10 ~ 181 = 5.5%

stle

&« UWalicmane
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Terle 2

Diffcrencz in Ircidcnes of Pulmonory Tunors

.::acsso o Ackcatos Dust erd 4n lhcc ok ;..:po..od to Dust
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COMMENTARY

Chronology of Asbestos Cancer Discoveries:
Experimental Studies of the Saranac Laboratory

Gerrit W.H. Schepers, Mp, scb

This commentary challenges a recently published perception that Dr. Le Roy Upson
Gardner had not actually discovered in 1942 that inhaled chrysotile fibers could induce
malignant neoplasia in mice. The handwritten laboratory notes and some of Dr. Gard-
ner's slides have recently been found. They verify that the tumors he saw in the mice
included truly malignant neoplasms. Gardner had by then also accumulated 11 cases of
human lung cancer (twd’ mesotheliomas) derived from Quebec asbestos miners and
millers. An inhalation study designed by Dr. Gardner and conducted between 1951 and
1954, using cancer-insusceptible mice, yielded neoplasia risk ratio of 5.7 compared with
control animals. The studies also showed that the primary effect of chrysotile is to cause
epithelial proliferation in alveoli adjacent to bronchioles. Chrysotile type asbestos bodies
were shown to remain only transiently ferruginous, but even though invisible in direct
light they can be visualized at high magnification through use of phase contrast and
polarized light micrography.  © 1995 Wiley-Liss, Inc.

Key words: Saranac laboratory, asbestos, history of medicine, experimental studies

INTRODUCTION

In a recent Letter to the Editor, Dr. Enterline [1993] seems to question whether
Drs. Gardner, Vorwald, or Schepers, as directors of the former Saranac Laboratory,
ever discovered, through animal experimentation, whether chrysotile asbestos dust is
capable of inducing neoplasia. His interpretation of those documents he had available
seems to be that Dr. Gardner had found in 1942 only autogenous adenomas in the
lungs of mice that had inhaled chrysotile long fiber dust. Perhaps Dr. Enterline, who
appears well informed on many matters, has nevertheless not yet read all that is
available on this subject. Gardner had written letters and reports designating some of
the mouse tumors as malignant and he attributed the tumors to inhaled chrysotile
asbestos fibers, even though the mice had not developed asbestosis.

In a companion discussion by Drs. Egilman and Hardy [1993], allusion to
corruption of the early scientific Jiterature on asbestos cancers appears. This causes
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me to wonder whether Gardner is posthumously and 50 years later accused of evil
doing. Dr. Vorwald is likewise cast in a rather unfavorable light, but this is more
difficult to judge, as he actually contributed no personal work to the literature on
asbestos’ health effects. A further implication may be that Dr. Gardner was an
incompetent who could not distinguish a benign adenoma from a malignant neo-
plasm, and that persons who never studied these cancers are in a better position to
assess their true importance than the man who discovered them. Most of these
suppositions are questionable. Dr. Le Roy Upson Gardner was the doyen research
pioneer and wholly incorruptible scientist of American experimental pncumoconiol-
ogy. He also was an experienced and very thorough, but conservative, pathologist
who never made any judgment unless absolutely convinced of his facts. Most of his
studies were repeated many times with multiple variations to get at the truth.

My interpretation is that Gardner had found in 1942 that the majority of the
mouse tumors were truly malignant. This is fairly clearly recorded in Dr. Gardner’s
handwritten notes, the originals of which presently are entrusted to me by court order.
His ipsissima verba are summarized presented in the accompanying EXHIBIT. Fuller
details are provided in my (to be published) manuscript on the ‘‘Thirty Years of
Asbestos Research of the Saranac Laboratory between the years 1928 and 1958."

Dr. Enterline also interprets descriptions published by Schepers on animals that
had inhaled KAYLO (asbestos-containing thermal insulation) dust, as indicating that
he had said they had developed lung adenomas {Schepers et al., 1955]. This is
erroneous. In the referenced paper, it was stated only that animals which had inhaled
the KAYLO dust for up to 3 years, between 1946 and 1951, progressively developed
peribronchiolar adenomatoid epithelialization. This descriptive terminology was
newly coined for the paper, as there was no precedent guidance on what to call such
lesions. From about 1930 onwards, Dr. Gardner had described similar dramatic and
unique responses of the animal lungs to inhaled chrysotile dust. No nomenclature then
existed in standard texts of pathology, this tissue response being something new.
Gardner, as the first scientist to study these phenomena, had.to devise his own varied
terminology, using phrases such as *‘peribronchiolar dust reactions in lateral alveoli’’
or “‘glandlike atelectatic air spaces around bronchioles.”” These terms, with some
minor variations, also appear in'quarterly reports to research sponsors over the period
1932-1946. Dr. Gardner did not publish these research findings in technical journals,
for his work was performed on behalf of industrial sponsors, from whom he did not
have permission to publish. His terminology therefore did not again appear in public
nedia after his initial published report on his studies with *‘Kings Floats"’ [Gardner
and Cummings, 1931] until Dr. Vorwald published an abbreviated version of parts of
Dr. Gardner's 1946 ‘‘Monograph on Asbestos,”’ in which Gardner’s descriptions
were copied across almost verbatim, except that the mouse cancer data are not
mentioned [Vorwald et al., 1951]. The next time this very distinctive chrysotilic
reaction was published was in the 1955 Schepers report on the KAYLO experiments.
Since I had studied the Gardner experimental data previously, I was able immediately
to recognize the similarity of the KAYLO lesions to those which chrysotile had
evoked in Dr. Gardner’s other experiments.

Figures 1-4 provide examples of the abnormalities which inhaled chrysotile
evokes in animal lungs. These photos were recently made from lung tissue sections
of guinea pigs prepared in 1940. These animals had inhaled long fiber chrysotile dust
for up to 34 months in experiment 770 of the Saranac Laboratory, which ran from
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1936 to 1942, The low power view shows that the cellular proliferative reactions in
the lungs are focal or patchy and centered on terminal ramifications of the bronchial
tree and interspersed between emphysematous, but otherwise unaltered, lung paren-
chyma. Higher magnification shows that the lesions consist of prodigious prolifera-
tion of epithelial cells lining several tiers of alveoli adjacent to the terminal bronchi-
oles. Asbestos particulates are clustered together in desquamated cells in the centers
of the abnormal alveolar spaces where ferruginous asbestos bodies can be identified.
Ferruginosity of these bodies dissappeared within a few months from cessation of dust
exposure, but these chrysotile asbestos bodies could be demonstrated by phase con-
trast micrography, and tremolite-actinolite fibers in them by polarized light microg-
raphy. It is the presence of this foreign matter which differentiates these lesions from
neoplasia. The epithelial proliferations look like adenocarcinoma, except for the
presence of the causative agent. Identical lesions were evoked in the KAYLO study,
of which asbestos was only a 15% ‘ingredient. That these epithelial proliferations
should be classified as neoplastic was strongly considered by me in 1955 when the
KAYLO paper was written, but at that time I feit that this could not yet be postulated,
because the KAYLO particulates were still present and I had no means to know
whether these adenomatoid epithelialization reactions would be permanent or tran-
sient reactions to the KAYLO dust. I did not call these lesions either adenomata or
carcipomata. Had I judged them to be adenomata or carcinomata I would have said
so. I did suspect that these lesions would be precursive to malignant neoplasia. Had
they persisted and enlarged after cessation of dust exposure I would have called them
embryonating carcinomata. This is how chrysotile carcinoma often starts in human
and animal lungs. The KAYLO study was, however, not designed to probe the issue
of carcinogenesis. For that pirpose the animals should have been allowed to live their
full life spans in the KAYLO dust environment with one group taken out halfway and
allowed to survive in normal air until death. This is not what the Saranac Laboratory
undertook to do. The study sponsor, Owens lllinois Glass Company, merely wished
to know whether KAYLO dust would be harmful to inhale by their staff or by end
users. Dr. Gardner’s endeavor therefore was to discover how soon the lung tissues
would react to the test substance and how any tissue reaction evolved and whether the
responses would likely be permanent. For this purpose he had animal clusters sacri-
ficed at intervals of 3 months, leaving very few at the end, when cancer likely might
ensue. His task was to immediately warn industrial sponsors if any adverse reaction
occurred, so that they could take immediate needed steps iq combat identified prob-
lems. His objective was not to find what the worst effects of the test material would
be, but how quickly one could detect an adverse response. Cancer was not therefore
an issue. Tuberculosis then still was highly relevant and a mycobacterial infection
phase study was included, which fortunately yielded rather favorable results.

Did either Dr. Gardner or Dr. Yorwald discover that chrysotile causes cancer?
Enterline seems to suggest that they did not. They both most assuredly did! How did
I discover this? In 1949 I spent 3 months at the Saranac Laboratory on assignment by
Dr. Anthony Lanza, director of the Institute of Industrial Medicine of New York
University, where I then pursued post-graduate studies as a Commonwealth Fellow.
I was also there as a representative of the Pneumoconiosis Bureau of the South
African Government and my assignment from the Bureau was to ascertain whether
chrysotile caused human cancer as we already knew amosite and crocidolite did. The
South African Government was considering legislation to make cancers of all asbes-
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Fig. 1. Photomicrograph of a midcoronal section of a guinea pig lung. Appearance at the end of 34
months of inhalation exposure to an aerosol of chrysotile at about 5 million particles per cubic foot of air
at cage level. The dark structures are bronchioles with peribronchiolar cellular proliferation around them.
The light areas are lung alveoli, many of which are overdistended. The bronchus shown at X appears
unaffected, but a definitive judgment would require higher magnification. (Reduced 1.85 X from original
photo.)

Fig. 2. 750 x power view of guinca pig lung tissue reveals the dense tissue shown in Figure 1 to consist -
of tiers of alveoli adjacent to the bronchioles, whose surfaces are covered by sheets of large epithelial

cells. The lesion is largely an epithelial proliferative response to the inhaled chrysotile fibers. There is

mild associated interstitial reaction. (Reduced 1.85 X from ariginal photo.)
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Fig. 3. A: Ferruginous asbestos bodies stained blue by the ferricyanide. Bodies are visible at x 2,500
wagnification. B: Ferricyanide ne' longer reveals ferruginosity of the asbestos bodies, the guinea pig
having lived in normal air for 3 months following inhalation exposure to chrysotile dust aerosol for 27
months. The body outline still is visible at high magnification (X 2,500) because of oxidized ferritin. C:
An asbestos body is again rendered visible despite being aferruginous, phase contrast micrography at high
magnification ( X 2,500) having been utilized 1o reveal it. This guinea pig had been in normal air for 7
months following 27 months of inhalation exposure to chrysotile dust aerosol. D: An asbestos fiber has
been rendered visible through fight polarization at high magaification (X 2,500). This is a uemolue-
actinolite fiber. (Reduced 1.85 % from original photo.)
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tos workers a compensable disease. The advice received from England following
publication of Dr. E.R.A. Merewether's 1947 report on 230 cases of lung and pleural
cancers in asbestos workers was that the British Government was drafting new work-
men’s compensation rules concerning asbestos cancers. Dr. Merewether was not a
mere laboratorian writing cryptically on cancer for the edification of his colleagues.
He was a doctor and lawyer and His Majesty’ Chief Inspector of Factories, a respon-
sibility equivalent here to the present directorship of a combined OSHA-NIOSH. His
report went officially to the British Parliament. After he had determined that 13.2%
of asbestotics had developed lung and pleural cancers (as compared to 1.32% cancers
_ in persons with silicosis), the parliamentarians were constrained to take notice and
devise laws to compensate the affected workers and make regulations to lessen further
health havoc by asbestos. At that time South Africa was still a Commonwealth of the
British Empire. The governor general (Sir Patrick Duncan) received advance notice
of what was transpiring in London. The South African Pneumoconiosis Bureau had,
up to then, been the largest and most experienced world institution coping with
pneumoconiosis problems of industrial workers, but the Bureau's neoplasia experi-
ence had been limited to cancer cases from amosite or crocidolite asbestos industries.

We needed to know what chrysotile likely would do with respect to lung cancer.
Implementation of health conservation measures at the Swaziland-Barberton
chrysotile industry had only just begun and I had personally, on behalf of the Pneu-
moconiosis Bureau, conducted health surveys of all workers in these asbestos indus-
tries. At the Penge-Egnep amosite facility I found that past dust inhalation had created
such disastrous health havoc that the facility had to be shut down for several years to
re-engineer less dusty production methods. By contrast, the chrysotile industry had
just started operations, so that in 1949 there were not yet any mill workers who had
been exposed to chrysotile dust for more than 4 years. I therefore was asked to inquire
in the United States and in Canada what was known about the ability of chrysotile to
produce cancer.

Dr. Anthony Lanza, who had published Asbestosis and Silicosis in 1938, told
me that, although he had experience with chrysotile asbestosis, he had not personally
seen any cancers. However, he had read about cancer findings by Dr. Lynch and Dr.
Gloyne, whom he knew, and by Germans unknown to him. He sent me to Saranac
Lake and Quebec to find more information. \

At the Saranac Laboratory no systematic animal research had yet been done to
probe. the cancer issue, but there was a proposed study protocol which Dr. Gardner
had drafted to test the carcinogenicity of lifetime inhalation of long fiber chrysotile

Fig. 4. A: An apparent early carcinomatous response to inhaled chrysotile. The guinea inhaled the
aerosol for 27 months and then was allowed to survive in normal air for 9 months before it was killed.
There is luxuriant papillomatoid epithelial proliferation into alveolar spaces. X 750. B: A portion of one
of the papillary structures at higher magpification. Note the morular pattern of the abnormal cells and their
cohesive nature. X 2,500, C: Accumulation of abnormal cells in a bronchial lymph node of this guinea
pig. Asbestos structures are not discernible and much of the original lymphatic tissue had been replaced
by abnormal cells. x375. D: A cluster of abnormal ceils in the Iymph nodes at higher magnification.
Lymphocytes have dark nuclei and very little cytoplasm. The abnormal cells are pleomorphic, have

abundant cohesive cytoplasm, and assume a morular pattern. They have destroyed the host lymphocytes
> 2,500. (Reduced 1.85 % from original photos.)
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dust on cancer resistant mice. Manfred Bowditch, one of Dr. Lanza’s professors,
apprised me of this protocol and he told me that Dr. Vorwald had been reluctant to
get it going. Bowditch had been the Chief of Industrial Hygiene at the Saranac
Laboratory, its deputy, and later interim director until Dr. Vorwald took over in 1947.
I asked Vorwald what cancer research was conducted at the Laboratory on chrysotile
asbestos. He said none had been attempted, none was contemplated, and none was
needed, for in his opinion pneumoconiosis did not cause cancer, as stated in a 1938
paper by Dr. Vorwald and Dr. Kark. However, this paper was on the noncarcinogenic
action of siliceous dusts and not on asbestos effects. The negative findings for neo-
plasia accorded with my own epidemiological findings on silicotic subjects, but
provided no enlightenment on chrysotile carcinogenicity. -

While reviewing Dr. Gardner’s accumulated research data at the Saranac Lab-
oratory, I came across a set of slides of mice, some of them with malignant neo-
plasms. These mice had been exposed to chrysotile asbestos, but showed no asbes-
tosis, just cancers. I also found nine human lung cancer and two mesothelioma cases
in a file identified as *‘Quebec Asbestos Workers.”’ Dr. Vorwald gave no explanation
for these items. Soon after these observations I visited Quebec. Through conversa-
tions with Drs. Kenneth Smith and Paul Cartier, the medical dircctors of the Johns
Manville and Thetford asbestos industrial clinics in eastern Quebec, I gathered that
these two doctors did not think their chrysotile asbestos caused cancer, since only six
lung cancers were known to them in circa 6,000 current asbestos workers. 1 then told
them about the 11 cases at Saranac Lake, which astonished them, for they did not
know of their existence. Later I ascertained from Mr. Ivan Sabourin, the chief
attorney for the Quebec Asbestos Mining Association (QAMA), that he had confi-
dentially hand carried those case materials to Dr. Gardner during the period 1944—
1946. He said he had since then accumulated several additional cases of men who had
developed and died of lung cancers after they retired from service at the asbestos
mines and mills. He clarified that Drs. Smith and Cartier had responsibility only for
health problems of the active employees. Mr. Sabourin was collecting the post em-
ployment cases, because the asbestos workers had begun to agitate for compensation
for lung cancer in the same manner that gold miners of South Africa received
compensation for contracting tuberculosis. Canada also then was a Commonwealth
of the British Empire. Adding the 11 Sabourin-Saranac cases to the 6 current
employees with cancers, there then were actually 17 known.cancers in the chrysotile
group. (Such a large number of cases in such a small and well-defined group of
industrial employees suggested a significant problem.) At this point I mentioned Dr.
Gardner's mice with the cancers, which seemed confirmatory. Smith, Cartier, and
Sabourin were all much impressed since they had no knowledge of this aspect of the
problem.

When I returned to the Saranac Laboratory about a month later after consulta-
tions with officials of Canadian industries, university medical schools, and govern-
ment departments, Dr. Vorwald took me to task for mentioning the Laboratory cancer
data to Smith, Cartier, and Saboutin. This was to me wholly incomprehensible, as the
Saranac Laboratory was a consultant to QAMA, whose officers they were. I also
found that all the cancerous mouse slides had been lifted from the files. Dr. Vorwald
said that Lanza, Smith, Cartier, and Sabourin all had homed in on him immediately
after my visit to Canada. Vorwald said he was reprimanded for being derelict in
letting me, *‘a foreigner,’” see the patently sensitive data on chrysotile carcinogenic-

ity, without b
the United St
During

to Professors
secrecy and ¢
to Mr. Vandil
consortium w,
mentioned ca;
which double
withdraw thit
Johannesburg
from the Dep
I had to say.
Why th
think it was i
nounced this
cially on fing
did to Johns
paid. But D
rescarch in (
pathology of
asbestos mat
they became
not have dori
them that m;
Now, in 195
had been buy
Dr. En
cancers. Vor
contrived me
then Corpor;
Quebec asbe
found, incly,
Laboratory. |
to the South
preemptive ¢
Africa. I thin
cases. If he |
his own rep'
6,000 asbest
The s¢
exposure ro
1946. He ha
asked him
president of
This room h
the then thre
14 months (1




88008,
tant o
aranac
11947,
ysotile
ne was
a 1938
logenic
Or ACo-
s, but

ic Lab-
nt neo-
1 asbes-
14 cuses
anation
nversau-
¢ Johns
red that
nly six
1en told
did not
& chief
1 confi-
| 1944~
vho had
isbestos
omly for
ost em-
:nsation
eceived
nwedlth
‘current
.rywuh,
roup of
ned Dr.
ier, and
;tof the

ansulta-
govern-
¢ cancer
s, as the
. L also
/orwald
ediately
elict in
vgenic-

Saranac Laboratory Asbestos Cancer Discoveries 601

ity, without being warned not to talk about what I observed. 1 comphed thereafter in .

the United States.

During my oral examination for a New York University diploma, I commented
to Professors Lanza and Bowditch that I did not understand why there was so much
secrecy and circumlocution on the chrysotile cancer issue. Next Dr. Lanza tock me
to Mr. Vandiver Brown, the chief attorney for Johns Manville and also the asbestos
consortium which had sponsored Gardner’s asbestos research up to the point where he
mentioned cancer.-Mr. Brown had the original of my university thesis, a copy of
which doubled as my report to the South African Government. Brown asked me to
withdraw this. I told him I could not and that 1 already had mailed my report to
Johannesburg. Mr. Brown flew immediately to South Africa to retrieve my report
from the Department of Mines officials. This merely heightened their interest in what
I had to say.

Why this excessive reaction over a few mice with spontaneous adenomas? I
think it was that Dr. Gardner himself had made the cancer discovery and had an-
nounced this finding in undmbiguous terms. 1f some lesser entity had writien offi-
cially on finding 81.8% cancers in mice exposed to chrysotile dust, as Dr. Gardner
did to Johns Manville in 1943 [Enterline, 1993), far less attention mnght have been
paid. But Dr. Gardner was the number-one authority on pneumoconiosis animal
research in the United States at the time. He had been studying the experimental
pathology of chrysotile for 24 years. The industries formerly accepted his word on all
asbestos matters. It was only when cancer reared its ugly head in his 1943 report that

they became frightened and backed off and refused further involvement. They would

not have done so for mere mouse adenomas. Dr. Gardner had effectively warned
them that malignant neoplasia is a specific effect of inhalation of chrysotile dust.
Now, in 1950, I had unexpectedly resurrected a discovery that they perhaps thought
had been buried with him.

Dr. Enterline also questions whether Dr. Vorwald dlscovered any chrysotile
cancers. Yorwald did so, perhaps a little reluctantly. Possibly as sequel to my un-
contrived meddling, three relevant things had happened. First, Dr. Kenneth Smith, by
then Corporate Medical Director for Johns Manville, promptly wrote a report on
Quebec asbestos workers mentioning rather laconically that 11 cancers had been
found, including 2 mesotheliomas. These were obviously the cancers at Saranac
Laboratory. He knew, via Mr. Vandiver Brown, that I had put this detail in my report
to the South African Government. Owning up officially to these 11 cancers was
preemptive of such information possibly being released in the United States via South
Affica. I think this must be the explanation, for Dr. Smith did not publish his own six
cases. If he wished to announce that cancer was a health risk for chrysotile workers
his own report would have been stronger had he stated that there were 17 cases in
6,000 asbestos workers.

The second consequence was that Dr. Vorwald was impelled (o set aside an
exposure room for the 1951-1953 mouse study which Dr. Gardner had designed in
1946. He had planned to use this room for beryllium aerosol studies, but Dr. Lanza
asked him to implement Dr. Gardner’s mouse study instead. Lanza now was vice
president of the Trudeau Foundation Board. Vorwald had no option but to comply.
This room housed 179 mice which inhaled chrysotile dust daily at about the level of
the then threshold limit value (TLV) of 5 million particles per cubic foot of air. After

14 months of dusting, 9.5% of the animals had developed Jung tumors. In a control
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group of 181 mice which had not been exposed to chrysotile, 5.5% had developed
tumors. There thus was a risk ratio (RR) of 1.73. At that point (June 30, 1952), Dr.
Vorwald's 5-year contract with the Saranac Laboratory expired. On Dr. Lanza's
recommendation, he was allowed to continue working there for another year until the
QAMA mouse cancer study would be completed at the 24th month of exposure.
Vorwald did not finish the report on this study. Understandably, his mind now was
on his future elsewhere.

When [ succeeded Vorwald as Dircctor of Saranac Laboratory, one of the first
items Dr. Lanza asked me to tackle was finalization of this study on the chrysotile
mouse cancers. By then all the mice had died. Mr. Stanley Kaszer, the statistician for
the laboratory, presented me with a report on the mathematical findings. The neo-
plasia response to chrysotile fibers was strongly positive, the cumulative RR for
neoplasm having trebled to 5.7 in the final months of the mouse lives. [ also tried to
check what kinds of tumors these were, but all the animal protocols and slides had
been taken to Wayne State University by Dr. Vorwald. I therefore called on him and
presented him with Kaszer’s statistics and urged him to publish the data, since he now
was free to do so, no longer being bound by contract with the QAMA sponsor. No
publication on this very important matter ever followed. I also urged Dr. Vorwald to
publish all the accumulated human cancer case data. He did not. He died in 1976 still
mute on these topics.

The third consequence of my meddling perhaps was publication of the
modified version of Dr. Gardner’s monograph in 1951. When I was at the Saranac
Laboratory from 1949 to 1950, no one was working on this task. I was never told by
Dr. Vorwald of the existence of the monograph even though I had been sent to the
Laboratory by Dr. Lanza to study all asbestos matters. I had become Vorwald’s
house guest during all the time I was there and came to know him and his activities
very well. He was not working on this project. The monograph had been lying fallow
for 5 years. Mr. Tom Durkan, who wrote most of the Laboratory technical reports
for Dr. Vorwald, was not working on this monograph either. 1 would have

discovered, since I used his office as my base. He knew of my interest in the former

chrysotile research, as did everyone else. Gardner's manuscript was samewherc
hidden in a box, which would now be in a forgotten place, if I had not come there to
meddle with the past. Perhaps after my exit visit with Mr. Brown, an executive
decision was made to get on with the task which seemed to have been dropped after
1948 to judge by the chronology of interactions between Drs. Packard, Lanza,
Lynch, and Vorwald.

Did Dr. Vorwald discover that chrysotile caused lung cancer? He most assur-
edly did, both in mice and men. The fact that he never published anything on such an
important matter may be a mystery, but not if onc considers that for almost thrce
decades he had served as a defense litigation expert for the asbestos industries. It
would hardly have been of value to his sponsors to permit release in scientific
publications of the very incriminating data he commanded.

A few years later Brauh and Truan began recounting the Quebec human cancer
numbers for QAMA. In their 1958 report they said they had identified 19 cancers in
miners. This was a threefold jump over the 10 years since Smith and Cartier had
counted only six cases. These 19 cancers again excluded the Saranac cases, which
had grown to over 70, However, the Braun-Truan report was limited to the epide-

" miology of lung cancers in working miners. They likely did not know of the accu-
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mulated post-retirement cases at the Saranac Laboratory. Neither Dr. Vorwald nor
Mr. Sabourin would have had any reason to tell them and they never came to inquire
at the Saranac Laboratory, at least not while 1 was there.

Did Dr. Schepers discover anything new about the ability of chrysotile to cause
cancer? There was not much left for Schepers to discover, for the animal cancer mine
had been worked out by Gardner and Vorwald. Schepers did provide the QAMA
sponsors of Saranac Laboratory research with Kaszer’s statistics and continued to
report periodically to them and to their ATI (Asbestos Textile Institute) confreres, on
the occurrence and nature of cancers in persons with evidence of asbestos exposure.
Some of these case reports were later discovered during the asbestos litigation, which
started two decades later, some through raids on residual files and others via sub-
poenas of company records.

Thiere was only one animal cancer study which Schepers managed to launch to
probe whether chrysotile caused cancer directly or as a complication of asbestosis.
This was funded partly by the Damon Runyon Foundation. In this study, rats served
as test subjects. One group of rats was exposed to chrysotile dust for 6 months and
then to beryllium sulfate dust for 6 months, whereafter they were transferred to
normal air. In u second group the beryllium and asbestos exposures occurred in
reverse order. There also was a 6-month beryllium-only and another six-month
chrysotile-only exposure group, while a fifth group of rats with no dust exposure
served as a further control. All the animals were killed at 18 months to identify
cancers. Through prior and concurrent studies, the Saranac Laboratory had demon-
strated that beryllium sulfate would induce a predictable yield of lung cancers within
18 months after 6 months exposure to | part per million of BeSO, aerosol. The
theorem to be tested by brief sequential exposures to chrysotile and beryllium, was
whether chrysotile would increase the yield of beryllium cancers within 18 months.
Had this occurred, it would have been possible to conclude that chrysotile acts as a
primary carcinogen, without first inducing asbestosis, which was one of the then

current theories of how asbestos causes cancer. Terminating all the animals at 18

months had as a purpose to exclude the possibly confounding factor of asbestosis,
which would only manifest in the second year of life following 6 months of dust
exposure, This study yielded inconclusive results, since the beryllium interfered with
what asbestos did to the Jungs and vice versa. The study did not advance knowledge
on the carcinogenicity of chrysotile. It seemed not worth publishing, apart from a
brief reference [Schepers, 1971].

[ also wrote a proposal for a study of cocarcmogemcny of cigarette smoke and
chrysotile. This was presented to the National Cancer Institute (NCI) for funding,
which it declined. To my knowledge no such study has ever been accomplished.
There is considerable physician conviction that concurrent cigarette smoking and
asbestos inhalation increase the risk of human bronchogenic cancer. Dr. Enterline
suggested that one should not accept that chrysotile causes cancer without published
animal confirmation. He did not explain how it is possible to accept the cocarcino-
genicity of cigarette smoking and chrysotile asbestos without experimental validation.
In vitro experiments recently dong in this area yielded rather vague and inconclusive
data in comparison with evidence an inhalation study might have accomplished.
Apart from the foregoing, it can be safely concluded that Schepers did not indepen-
dently discover whether chrysotile is carcinogenic for animals. He did not have to.
The problem had already been resolved by Dr. Gardner.

W&m:m-' RET Y

-




604 Schepers

In the discussions by Dr. Enterline, emphasis has been placed on whether Dr. .

Gardner had merely seen some autogenous mouse adenomas, having erroneously
misdiagnosed these as chrysotile-induced malignant neoplasms. Although of great
practical significance to human victims, it makes little scientific difference whether
chrysotile causes adenoma or carcinoma or sarcoma. An adenoma is also a cancer
although not malignant. Dr. Gardner did not describe merely spontaneous adenomas
in the mice. He was clearly astonished at finding tumors of a more malignant aspect.
The slides vanished, so that we cannot currently verify what it is that he saw. I do
however have a few of the slides for the guinea pigs of experiment 770, which ran
concurrently with the mouse study. Two of these guinea pigs seem to show early
phases of carcinoma formation in one of the sites of adenomatoid epithelialization
(Fig. 4). This supports Gardner's judgment on the mice. '

A question is raised whether Dr. Vorwald expertly judged the cancers differ-
ently from the way Gardner did. I do not see how he could have. He had not studied
the slides before 1949 and the slides vanished thereafter and are not mentioped at all
in his 1951 report on.Gardner’s asbestos research. None of the animal protocols
shows any participation by him in the microscopy reviews of the lung sections during
the period 19331941, at which point he had joined the Navy. On his return to the
Saranac Laboratory, Dr. Vorwald served mainly as the administrator of the Trudeau
Foundation and performed no histology tasks. All the photomicrographs in the 1951
paper had been made prior to 1946 by Mr. Edward Gockler, the laboratory photog-
rapher, under the direction of Dr. Gardner.

Did Dr. Kenneth Lynch judge the Saramac Laboratory chrysotile cancers to be
mere autogenous mouse adenomas? He was briefly involved. Soon after Dr. Gard-
ner’s death in November 1946, Dr. Edward Packard, who served as temporary
Medical Director of the Saranac Laboratory, mailed Dr. Gardner’s manuscript and the
animal protocols to Dr. Lynch for editorial refinements. Lynch also came to the
laboratory, perhaps to look at the slides. Lynch was an important connoisseur of
asbestos matters having published one of the first three American asbestos cancer case
reports in 1935 [Lynch and Smith, 1935] and later describing 40 examples of the
pathology of asbestosis [Lynch and Cannon, 1943] in deceased workers of asbestos
textile factories. Dr, Lynch recommended that Dr. Gardner’s manuscript be published
unmodified. If he had judged that Dr. Gardner had made & grievous interpretive
mistake in calling some mouse tumors malignant, when they should have been clas-
sified as benign adenomas, he would have performed a disservice to the science of
pathology, of which he was then a leading expert as Professor of Pathology at the
University of South Carolina. He seems not to have questioned Dr. Gardner’s eval-
uation of the tumors, but did express puzzlement over Dr. Vorwald’s disinclination to
release Gardner's cancer data in the planned posthumous publication of the Gardner
monograph. This manuscript never was published despite Dr. Lynch’s recommen-
dation and even though the Laboratory Board had set aside funds to have it published
as a memorial to Dr. Gardner. It is also to be noted that Dr. Lynch initiated his own
animal experimentation studies on mice to test for carcinogenicity of chrysotile.
These ran for a number of years. By 1957, Dr. Lynch and colleagues had found that
chrysotile evoked many tumors, but his paper did not reveal whether these were
malignant. However, in 1962, Dr. Lynch invited me to his department in Charleston
to advise his sta(l on how to conduct animal studies.in such a manner that *‘the samc
malignant neoplasia results’* that had been achieved at the Saranac Laboratory could
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also be accomplished there. I found that they had not fuily fiberized and adequately
aerosolized their asbestos, so that their animals had inhaled relatively large chrysotile
aggregates rather than separated asbestos fibers. I wrote a detailed methodology for
him, but nothing came of this, the pathology department not having engineering staff
and facilities to launch a full inhalation study such as had been customary at the
Saranac Laboratory. Despite this frustration, Lynch’s actions seem to reflect clearly
a conviction that the Saranac Laboratory had truly induced malignant cancers in
experimental animals. He based this persuasion on what Dr. Gardner had accom-
plished by 1943 and what Vorwald and I had reported to QAMA in 1952 and 1954,
for nothing alter that had been published from the Saranac Laboratory. Dr. Lynch, as
a research consultant-to Raybestos Corporation, would have received copies of re-
ports on the Saranac Laboratory research data. Raybestos was one of the QAMA
sponsors of the mouse investigations by Dr. Gardner.

Dr. Enterline suggests that because Gardner sought funding from the NCI to
extend the mouse study, this can be interpreted as signifying that he did not believe
his own findings on malignant neoplasia. I do not follow this argument as it implies
that every time a scientist undertakes a new study of any subject he thereby declares
that all he had discovered up to then was invalid. Every scientific study tends to reveal
new avenues of inquiry that may be worthwhile. Dr. Gardner specifically had wished
to conduct a study in which cancer-insusceptible mice (as compared to cancer-prone
mice) would be used, perhaps because human beings are cancer-insusceptible crea-
tures, absent enviromental causes. He also needed a current control group, so that his
numerical calculations would be more valid. This does not negate the value of his
prior work, but instead reveals his conviction that there was a cogent reason for
additional research. This was also 1943, 50 years ago, and all that we know today
about cancer and mice and asbestos was not evident then. It was extraordinary for
Gardner to attempt such a cancer study. Dr. Gardner had tremendous concurrent
research responsibilities on silicosis and tuberculosis, which then were major killer
diseases (over 80,000 deaths per year), while the havoc of lung cancer was still of
comparatively miniscule dimensions. That he was prepared to deviate from these
responsibilitics when short of staff during war time and commit scarce resources,
indicates how seriously he took the matter. That he should have spent so much effort,
as a dying man, to further probe scientific validation of chrysotilic carcinogenicity,
was laudatory and consistent with his known objectivity and devotion to the pursuit
of truth. He deserves pruise instead of the iconoclasm seemingly implied in current
comments.
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APPENDIX
Typescript Coples of Dr. Gardner’s Handwritten Notes

Tumor findings in 11 mice‘exposed to chrysotile aerosol

Mouse no. 2-12 months, ‘‘Tumor mass in right lung—no metastases. Debat-
able whether a ‘chronic abscess has resulted in acute or chronic organizing pneumo-
nia—epithelial metaplasia or whether there is a true tumor. It is different at least from
the ordinary mouse adenoma."’

Mouse no. 3-12 months. ‘‘Fibrosarcoma? of mediastinal tissue with retro-
grade extension into the lungs.”

Mouse no. 4-18 months. ‘‘Well marked epithelial hyperplasia in terminal
bronchiole. One small adenoma.”’

Mouse no. 5~19 months. **A large tumor mass involving almost the entire left
lung. Large papillary adenocarcinoma, replacing a lobe of the left lung. Undifferen-
tiated sarcomatoid tissue in the fung next to the tumor and metastases to the liver and
spleen.”’

Mouse no. 6-20 months. ‘‘Partial collapse of hind legs. Small localized ade-
noma in right lung.”’ No microscopy description.

Mouse no. 7-24 months. ‘‘Scattered nodules of tumor—round and white in
color. Rather large localized adenomatous nodules involving pulmonary parenchyma
and bronchi.’

Mouse no. 8-24 months. ‘'Focal areas of cellular prohferatxon in walls of
respiratory bronchioles.”

Mouse no. 15-18 months. *‘Small localized tumor—apex of lower lobe—
adenoma.”’

Mouse no. 17-19 months. No tumor described.

Mouse no. 18-20 months. *‘One tumor about 2 X 3 cm in upper portion of
lower lobe on right. Abdomen—Scattered throughout are many tumor masses of
varying size—one of which seems to have surroundcd and obstructed the large
bowel."’

Mouse no. 19—24 months. “Ope large tumor-like mass in middle third of lcft
lung. Well circumscribed and measuring about 6 mm in diameter. Adenoleiomy-
oma?”’

Since Dr. Gardner judged 9 of the 11 mice to have developed neoplasia, he
calculated an incidence of 81.8%, which was $ix times more prevalent than tumors
usually encountered in this mouse species at the Saranac Laboratory when used in
experiments other_than with chrysotile asbestos.
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NEW YORK UNIVERSITY-BELLEVUE MEDiCAL CENTER
OF NEW YORK UPIVERSITY
INSTITUTE OF INDUSTRIAL MEDICINE
477 FIRST AVENUE. NEW YORK 16. N.Y.

ORBOON $-3200

Novesber 10, 1950

ko :o P. "m’d . f
Jobns-Hanville Corp. .

72 Rast 40th Street

Bev York 16, New York

Deer Puge:

1 am returnin, the minutes of our meeting
at Saranac Like, ] aumde some minor corrections in
pencil vhich I think are clear.

1 think you did « remarksble job, particu-
larly vhen ve consider the side issues that were dis-
cusped as vell us the drumstic nature of the confer-
once.,

S§incerely yours, .
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