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CONFIDENTIAL

C. M. McGaw

¿Uc&vdS'#'

f  ■ .

l9Çd'l9f^- ^ 7

Palaonary Malignancy

• Hospital 
August 31» 1950

I an enclosing oopies of. a letter and contract recsived 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)-

1 - An epidemiological or statistical study 
* 2 - Abîmai experiments consisting of)

(a) Inhalation experiments 
' (b) Diplantation or Injection

I still believe that the statistical study can be carried out by a Canadian 
authority and thus be more acceptable to various groups in this Province.
Also» I believe that the best resùlts ft*cm inhalation studies will be obtain­
ed through the Saranac Laboratory. *

Concerning the Implantation Experiment Program proposed by Dr. Lanza» I believe 
that their methods are sound and the results will be seientifcally interesting. 
.1 would prefer to make no decision until the Saranac proposal is received.

The contract appears to leave little choice to the Donor if the results of the 
study are unfavorable to Company interests and are submitted for publication. 
However» I fall to see how they can find anything mare unfavorable than that 
which already has been published by Merewether and Helper. -

"  .. ; ■ / ' - : \ • . * . ■ : ‘  '

KWS/h.n. • Kenneth W. Smith, M.D.

CC - K. V. Lindell
G. K. Foster - Montreal

I
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Tba Saranno laboratory 
f ,  0. Box 551 
Saranno Loko, Mmi Torte

D o« A rti
Confim i*« phono MD**mtloo with M rt. I l l *  thlo acra la i. 

I t  la  plaenad that wo w ill wool » .  Sabourla thorn ot  »«roaoo on 
Toaadap, BoTMbor 7, to rwolow tho propoood oohootoo progr* that baa 

I «a d ir occiU lTttloB  bp tba Q. A. M. A.

Vboa tha subjoct waa rowlawad baro w ith »•  ***■»! .. 
Mr. Pastor, wd » .  Sabourin, following tba Q. A. M. A. B*otlag, I t  
waa onggoata« that tblo Boating bo bold with you.

I t  has baon d iffic u lt to got a «op whoa both Dr. Uasa and 
» .  Sibowla ooold bo thnro, and I  hopa that tba «sta ohosoa, Toasdap, 
lofoabor 7. w ill bo oatiofaotorp with poo.

» s .  | M - aald that aba or poa wool« oa ll BO a* NaaAop» 
Ootobar 50, about tbo «ata .

Blaooralp poors,

J . p . wssdsr«

boi A. J . Laaoo, H. D. 
A. R. Flohor



CONFIDATIMI,

- , , . ,K. . . ,  x x m m s F  o m m m  m o  ja

T lw itp v a m tiitrti l i  I*  U à « ,  Kb 0 .
Ite» ¿tesarla .
i* J* Torva!«» K, 0 . - ^  
I .  P. Voadtrd w

fi»  Sorta«» U baratory 't ? r«p«««l  of 8 q M r  a ,  1950» to  tha Ovate« 
Mfada( io«ooltelaa «tette tea ytetto« u t

•Tte te d it i«  patetea 1« te  «Marte!» «tette« «r a d  a « l a t t e  
■klp «siate la te««« te« Intela ila« «f ««tette« d«al and prlaary
jw iM iiy mamr.*

> « ite  rop»rtpr«po«od a pra*r«a far tvjria* te  ( te  «a aum * te  te la  probi« . 
Tte prograa ooaalatod of te» pte«««i

0

1# Epidoalolocioal i » u U |i t t e «

2« teporiaateal Ìaro«tl*teioaa, i*o*» d o tti*  and «teakla*
«f «alati«*

Tte rapate te  t te  QateM Atte «te« Jdalag AsaoettUoa •« Ftlaoairy Oaaoar» 
dated Saptaater 25» 3950» «hite vot «««aptad la  prlaalpla tgr t te  Q* A* M* A* 
te  t te l r  roaoat aatelaf» (onorali/ ftlXavad» i te  la  Irltf»  teraaaa lakaratarj*« 
Proptati* a ««adttoo of t te  0* A* K* A* i aspatoi  «f tetara* Poster «ad 
Sabotala prototeod te la  rapate te  tei«  tesate B atti**

Foliote»* « dlaaaaaloa te te  te* A* R. Pialar» l i  vaa lo fi te te  teatro* teodard 
•ad Saboarla» and Doatora Vorvald «ad Laaoa votld rateov tea Propoaal te  
Sarta«« to «loar ap ta j  qoaatloaa te te  al*te 1« opta and arriva te  a aaaalaaioo 
aa to  vhte 1« roao— nd«rt firea kart aa» Inoltri 1 *  vho vauld do vhat» lov loo* 
i t  vmld tdn» «ad hov a tte  i l  vaald atte*

Thte va« tea parpe«« ef tei«  aatellg*

X* Short-Ra*» fragra« « Spi d—l« l« tla ti Surr a/

Tha ih te> r t * i  pro*r «a vas to  «aaalte of a « a rtftú l/ oaadaatod «piatalo* 
ltg io a l «wrva j la  dtearal»« tea inaldaiiaa «f oaaoar anao* pooplo espeead 
to  aoboteoo date «a ataparad v ite  tea lnald—a» aaoa* thooo »te expoeed,

A* Disoutaioai

1* Or* Tarwold4« «assoni« «or« m  follovai

a* Wo ahoald la tra  tea lnaldtnoo of aaiioor «Boa* tboa« «xpooad 
to aaboato« d ati «ad omb* teosa ate aspeood b/«



(1) sap lsy d
; ' In ti*  oabéatoa industry. , '
..................#-.Vóí& ».Vs. ; ■• ■

• V : i

%r .%
(2) A study of tbs Way» nedo of tha gaosrsl population , 

by tbs nobils unita of tho Prorineial Daparineni of 
fiselth (thasa not exposed).

0 ) A study of pout-oorton data oa thsprseens* of oaaoar 
a t daath insofar aa auoh inforastioa nay U  availabla. 
I t  was pointed aat that la  tha Provisos i t  la  tha 
prsetios not to  H at esnotr aa a oaoso of daath ovaa 
vhaa .i t  la , ao that Intonation oa thla nay not ba 
of aueh halp to aa*

2. Dr. LaaaA OMwmtedf

; •• **< -Tin m * 1 * * * u frj* t& U  th a t wo feat 'an ' :
I«««, ana vho oaa taka tha Job orar, do i t  oerrsetly sad 
adequately , m i mm up v ith  tha oarraot a i a r .

b . Dr. tanaa agro»*'I t  la  laporta n t that * Canadian ba
to  handle tha Job. Xu osos «Canadian aano t bo foiad who 
oaa do tha job adequately, acneeat fro* tha 7. S. oaa thsa ba 
usad.

9* Mr. Sebearla «uggartodi

a. That prior oonaultatiea vith appropriata Canadian uutfacritioa
' and a raqoaat for th slr euggeatlena a« oortaia phaaoa of tha

progr an would got tholr tao lt backing a d  that th la would 
Materially strengthen tha baaa of tha pregran. Accordingly,
Jir. Sabeurin egroed to  rariev tb s n a tte r v itb  Dr .  Tidal and
alao to  arranga ae that Dr. Torwald w ill ba abla to ba la  
tauob coolly with tha Doan of tha HaQill Jfcdloal School (or 
Sr. Torwald w ill do to , at aay bo deeldad botwaon tha two 
of than). By thla arraagamst, Dr. Tidal and tha KoGill Daaa 
would know of tha prograo and thoir help and suggestions would 
bo aought in choosing an ablo upidaulologiat to carry out tha 
f ira t part of tha prograau Raring dooidod on tha individúala 
vha night ba aanaldarai fur tha Job, i t  would then bo up to  
Ssranno to nko  fin a l awangananta»

b . Xa addltlan to  tbs, opldanlologlat, a atu tlatlelaa la  aaadad. 
Mae Roa» haa boon auggoatad aa n  eaalatant» Thla oaa ba 
worked out by Dr. Torwald aad Mr. Saboruln In lina with the 
situation aad tha vlshat of tha 4* A. H, A*

i .  I t  wss tbs uadaraUnllng alaa that T-ray oonaultanta would bu naodai 
and i t  vm  tha aoeatnaua that Doctore adtfc and Cartlar oould do 
pralialnary aaruonlag of X-raya, vhieh would laura Saranac only



B«

w ffc*  ¿obof «tudying.'thoo# vhiahwoLi ,bo,,.»o*v •. i l .,
• ' WM pointed ' out- th a t tho two ocop—y doctor« «hould ' net b i ', ' 

:wa*4 •<* ,-Wly •' ftl»M n,. tha V a lg h i loot aaymao ■■f ■ qUOOtipn ;th«,
■ ' ' objectivity of ~tho study Md th is Scruna« can datormina.

ÖOT«ltt*löM»

1« Doctor« Smith «ad Cortlor w ill scroon X-riy«, than Saranac w ill 
Kak« tfao final study <m tba S-rayc that boro boon screened out 
for tbonu

2« An epidemiologist w ill bo chcson, u  outlined «boro* Sereno« 
w ill stfco tbo tpprcaoh with •  wiow toward asking final arranso* 

; «onto with tho nan who haa boon tentatively shootn.

? , Tbo eplde«lolofle«rr«pert «o f i r s t  node w ill go to  Saranac.
9r«laftonw illevolw ato tho roport la th la  lem  .ani traggo«t bait . 
woo of tho report, iwrliiono that wight bo nodo» andotbar such 
nettar«* Tfeereohould bo dlooutoloa bo two on Saraaee, tho «odor*» 
writing «gadM liao«, «od othoro iatorootod oo to  tho t inoliato* 

r"v and propriaty  c f  tho u o ao fth a  n o ta rili derolopodhythlo report. 
I t  i* lopor topt  that tho r apert  be orallablo only to tho voder» 
writing c<*rp*nia««nd not nodo gom raliyevaUihlo u n til i t  has 
boon rawiawod with and by tbo oanpanloo.

A* Soranoo Laboratory lo r ooponoiblo far tbo progran.

a . Sanno« io to  ««ho tho final arrangement with tho epidowiolo- 
g iot and othoro to  nako tbo study, and lo aloo raaponalhl# 
to  hood up «ad supervise tho study.

h« Tho yrogroashould b astarted  assoon to i t  1« pooolblo to do
•o.

e . I t  woo ootlnotod that tho Job ooold bo dono ln six ucotbe 
i f  a qualified opidaniologlat oaa ba obtainad who ooa dovuto 
a reasonable length of timo to tho study. I t  io dooirablo 
that tho job b* dono la  «in nontho and tharoforo tbo poroon 
h in d  for tho Job aheold bo tnprooand with tho foot that tho 
study should bo pttahad and oaneluolona roaohod promptly,

d . «kilo tho original prograa otaiod a poo tib ia  ooot of $¿,000, 
i t  m i ototod in  tho dteeuaelon th a t tho ooot night run 
botwoan $¿,000 and 16,009, I t  being thought, however, that
$5,000 would bo adequate«-

1>1  IMngo Ibogroa ,*• A rooooroh progma of porhapo two poor«* duration in  
two portot

' (!) Tht transplanting à f ‘ aibiMr«òò;' ónd «whryoate tlbouo iato ' animal i  
(originally euggeetad to bo andar tho guidano# of Or* Unta and 
hla group)*
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. I .  m ’BGDUCTIOi:

ifi Bi>cri=!iit la s  beca l a  progress a t  Tfc. Sarcncs U lero to iy  for .m o  

M M aths in  on o t ts r a i  to  a tco rte ln  « „  influcaco of lahslod o,bento, duet 

upon tb. iacidsaco o f pulaoaaiy tu to rs  la  n ice . Tfco purpose of th io  study 

1 . to  obtnia o rpcrisoate l data for corro lo tlcn  -*ith «po  r im es p erto ia la j

to  pii-.ionr.-y c.-accr la  in d u stria l c u r le r . «posed ocsup .tlcaslly  to  tbo 

inhalation of csboctos dust.
• , , ,  ,

t m  ctralnn of nico, too ouBcoptiblo and the othor ronl.tant to the 

dovelepnoat of pulrcesry tussrs, have boon .aossod to tfc aobonto. duot, 

ecsparsblo cushor. of control anlaalo of each .train hare been kept In 

aortal air bat coder conditions of housing and dist Identical trith the., 

of tho esportacntcl aniaoln. Ths orpsrir.mt ha. boss desired to reveal a 

possible earlier eusot of festers in the opposed snivels than in the eentrol

group as cell as te dotamine tho total ineidonce of tuner. occurring over 

ths entire period of tic experiesnt.

_ -fr ~ y  t= staiiod hare that the evidence obtained reveals no tendency 

twTsrds an earlier onset oFtusacrs aru=n5 exposed ar.irala in cenparisoa^ith 

control enasala. I.’overchelcss, there does appear to be a tread torard a 

Creator incidence of tuaors in tho exposed urinals than in the control oninnli 

It ic important to note, however, that s t a t i c a l  analyeis of the data 

obtained up to tho prozer.t ahero tint the differences betroen tfco oxperi- 

scniaX and the control oninalc are no sreuter tlum sight bo expected to 

occur by chance elene^ T^e c^perin-.ent is not ccaplotod and it is considered 

likely that, if the ratios of t uwr incidence at tho nert period vhea aninnls

c



Quobec Ashes too L'ining Acsoc. 
lot Istoritt Report 5-7-62• ’ _ ' •

•• * .  “* •

• 02*0 killed: aro similar to thoso for the 14-ncnth iatorvnl, the trend which

io tsorr noiod tcy; finally bo ohorcn to to. otatisticolly sipiificaat bocouso 

of the l&rgsr total msbor of animalB observed«,

I I .  - KATFRLOS

A, Ousting r o t e r i a l : Tho d u st used in  t il ls  « o o ria ran t m e  received

on January 5, 1951, f ro a  th e  Johnson Carpiny 

Acb03tos I-inss c f  T hetford . Q ustcc, end tens given the  Saranac Laboratory 

nunber 15>®136. X-ray d i f f r a c t io n  a n a ly s is  revealed  th a t  tho  m a te ria l con­

t a in s  a  vrricrir/ o f  m in e ra ls , o f  which th e  serpen tine  group onouatod to  

70 per c e n t . Though th e  p a r t ic u la te  n in c re i se rpen tine  end tho  f ib ro u s  

e in c ra l  c l jy s o t i lo  y ie ld  th e  sacs d i f f r a c t io n  p a tte rn , pe trograph ic  esanina* 

tio r . chcrcd t h a t  th a ra  was co n sid erab ly  co re  c h ry so tilo  than se rpen tine  

p resen t in  th e  m a te r ia l, huch o f tho  c h ry so tilo  occurred in  th ic k  unopened 

buncles, b u t a t  was estim ated  th a t  a t  le a s t  25 per cent o f th e  c h ry so tilo  

r a c  p ro te s t  as in d iv id u a l f ib e r s  or p a r t i a l ly  opened bundles. Other 

components, la rg e ly  p a r t i c u la te ,  included a few per cen t o f n a g n o tito , 

c h rc m tc , t ru e  i t s ,  t e l e ,  end q u a rts , and tra c e s  o f n isce llenoous m inerals 0 

The q u a rts  co n ten t was about 1 to  2 per c e n t. Of the  p a r t ic u la te  m t e r i i l  

o t  l e a s t  C5 p e r  cen t o f th e  p n r tic lo n  wore lo se  than 5 n ic ro n s  in  s iz o .

S tu d ies  o f  samples o f e tnocoharic  oust taken fro a  th e  en in a l oxposuro
. f *

rocn revcr.lod, w ith  re sp ec t t o  th e  leng th  o f  tho  c h ry so tilo  f ib e r s ,  th a t  

tho f ib s r c  occurred in  th e  fo llow ing  d is tr ib u t io n  of c ireo j

Y1

fl
91

lo e s  than 5 n ic rc n s in lcag th 52.3 %
from 5 to 10 91 ti t* 35.8

" 10 to 20 n 9) VI 20.7
" 20 to 50 n 91 ti 8 .3
•  50 to 100 91 91 m 2 .7

99oe JS
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Octree Asbestos Slicing Assoc
1®* Is ic r ia  R.jpcrt 5-7-52

of the as*osirtp5 cusi; by a rotstiu-; peddle in a lar-0 hopptC* fillod rath 

Wibostos da:* to apprexinaSe^ tjv> level cf the d a  of t!» paddlo. The 

cclccs of the paddle arc corlppcd rr.th stiff trLve brushes to break up the 

onell balls of asbestos which tend to-fora. Ths ousting iiocfcsniao is 

fecro in operation iraidc ths 6-foot cubical dust rcaa for G hours a day, 

5 1 / 2  day* per reek, Aniixls livo ccrtfiswurty la the roco, Thich is 

ventilated with fresh clean sir when the dust liisssoiaato:- is not is opera­

tion. Atiiospkerie sen;lzs are collaetsd in the rcc= at rtigeler intervals 

Tn.tn a Grscisburc-Scith sieget d a n g e r  and dust counts antic by  the light 

tcc.«i^c *—  ■'h a ricroprogcetor. The dust counts havis everaged 617 

tdHicn particles par cubic feet of air. In general, ths fibers have 

represented about 6.6 per cant of ths total count, cr 53.<i ciliion. of 

the tetri rosier of fibers, about 21 psr cent era Icngar i*an 20 Elevens.

Ii. -nil.*, ce roeclicd chat, is regal'd to the production c l rufocsiosis, the 

grater then 20 ricross in length era of tho g r e a t s  importance, 

c * nnniuun: it the atari of ths exparirnri 2t0 sic» verc placed is 

•chc dust re on: 130 of these wars Strain c nico, and 130 

rore Strain CSV black nice. Of each strain 30 -ere neies and 100 *cre 

fcnaics. Tisis sc:: ratio ras dictated Try space reruiuersnis, sines cdLe nice 

tena .o * a^.t end xis:. ce kept in snail groups, vhilo n m y  feaalcs cay 

safely be placed in a sircls capo, m e  tsicl r.urher of control nice ras 

X O f Tratn c » «  c^urikuticn cirJJLnr to that of the exposed groups.

Ln order to folic; the development of tunors end to observe any 

po-cable «aerlicj. onset ef tuners raaeng tho exposed nice, arpnriErotal 

oninals and control «niresis were Idlled at regular intervals after the



• * '

b eg in n in g  o f  th e  exposure t o  d u s t .  The In te r v a le  chosen  xt&te 2 f  fc, 6,  10,  

and Hi m a t h s ;  th e  n r c t  in t e r v a l  hns been c c t  fo r  16 n o r th s . A t each  

p er io d  3k exp erim en ta l and 31» c o n tr o l anirs?,ls r ere  k i l l e d ;  o f  each ijraup 

o f  31* a n im a ls , 17 k o to  S tr a in  C and 17 B s r e S tr a in  C$7 b la c k . In' ©ach 

c a a e , th e  17  anim als in c lu d ed  h m ales and 13 fem a les .

, Quoooc. Asbestos Uining Assoc*
• 1 st Iritcrlxi nopcrt $-7-52

1 7 . RESULTS

Tl:o observations cado a t  each o f  th e  periods rhon *n jrw iff wero i m i ^  

a ro  p resen ted  in  ta b lo  1 . I t  w i l l  bo noted th a t  th e  t o t a l  anchor o f  

exassned i n  each o f  th a  d i f f e r e n t  groups v a rie s  s l ig h t ly .  T his v a r ia t io n  

i3  th o  r e s u l t  o f a  fen  spontaneous d ea th s  in  each group. Tho o b o a rv a tio rs  

cade in  such  eases have been in co rp o ra ted  in  th e  d a ta  fo r  th e  riant p e rio d . 

In  sany insoonces animals dying spontnncouoTy have boon ea tea  by th e i r  

cagem ateo. I t  hao been necessa ry  to  d isc a rd  those animals com pletely  from 

th o  rec o rd  o f  c sp c r ise n ta l  o b se rv a tio n s .

I t  Bill os noted th a t  B i t te n  s t r a i n  C th e re  i s  a h ish c r percen tage 

o f  tumors among ac in a ic  emposod to  a sb es to s  dust then  among th e  c o n tro ls .  

The sens s i tu a t io n  io  tru e  B itl i in  th e  S tra in  C$7 b lack . O bviously, tho  

esM  co n d itio n  i s  t ru o  a lso  o f  the  c v c r - a l l  f ig u re s  combining both s t r a in s .

The o ig n ifican co  o f e l l  th o se  percen tage incidence f ig u re s  has been 

te s te d  s t a t i s t i c a l l y  by means o f  th e  nc ll~ recogn ised  f c m i la :

5 • £»• Q \ i  Tl'Ql * I“2-Q2 
" «1 ' W . trhGre

s .E .  -  s t i s t a - d  error o f  d i ifm -e .e s  in  incidonco boipoon ta o  groups 

&L = T o ta l number o f an im als i n  tho  group
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Quoboc Anbcstos LMrrlrg Assoc.
1 st l ic e r la  Report 5-7-52

Per c en t o f  pnrlrr.lr tv ith  t u t o r  in  a  s p e c i f ic  group o f  anim i«»  

■ n ' " " m th o u t  tumor in  the bcgjc s p e c i f i c  group

(71x3, 0 !  o  1 0 0 -? i)

C ccrpaposding ey eh o le  f e r  cackhar group o f  c n im lo

I t  v ± H  b e  r e c a l le d  th a t  i f  an observed d if fe r e n c e  i n  percentage

ir e id o n c it  l;atv;oen. tu o  group3 i s  g r ea ter  th en  t r i e s  to e  standard error o f
•

th a t  d i f f e r e n c e ,  th e  d if fe r e n c e  nay be con sid ered  t o  be s ig n i f i c a n t  and 

due t o  fa c t o r s  o th er  than  ch an ce. I f  th e  observed d if fe r e n c e  i s  l e s s  than  

t n ic c  th e  standard e r r o r , i t  i s  v e r y  l i k e l y  due sim ply to  chance. In  

ta b le  2 th e  observed d if fe r e n c e  in  th e  in c id en ce  o f pulmonary tumor and th e  

c r i t i c a l  v a lu e  o f  t p i c o  to e  stand ard  error  o f  d if fe r e n c e  e re  coopered fo r  

th e  v a r io u s  groups. I t  m i l l  be noted  by ccrrcaring th e  v a lu e s  th at none 

ox th e  eb servau ion s made '¿o d a te  arc  s t a t i s t i c a l l y  s ig n i f i c a n t .  An 

Gcanrple o f  th e  method o f  c a lc u la t io n  f o 21cr.73,

C a lc u la tio n  o f  standard erro r  o f  d if fe r e n c e  fcctroaa o v e r - a l l  in c id e n c e  

o f  tu -^r:i in  th e  c o n tr o l anim als end in  th e  experim ental n ic e  Iron  d a ta  in  

ta b le  1 : #

In c id en ce  o f  t im e r s :  Itaperiacr.ta l c r iz a l s  ?,$%

C entro! /»tv? 5 .5

number o f  an im als ob served : D ^ er im cn ta l anim als 17$>

C on tro l anim alo IB I

C T? w» ibt •N 9 .5  n  9 0 .5  5 .5  x  9 l:.5
179 * 161 - V h.CO *»■ 2 .8 7 67

«  2 .7 7

2 x  S .E . = 5 .5 Ì
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Qcaibec Asbestos Mining Assoc,
le t  Interia Report 5-7-52

Thao a  d if fa r e n c e u j r  to-~5. 5 ' p e r  cen t i s  l i k e l y  t o  occur t y  chanco* The 

observed d if fe r e n c e  o f  h  per c e n t  (9»S -  $•$ s  l i .0) ca y  th e r e fa r o  have 

occurred cIrm ly  by chance d is t r ib u t io n  o f  e n is a ls  and i s  c o t  s t a t i s t i c a l l y  

. s i g n i f i c a n t ,  _

• *•""* * ... . . . . ' _ '

■ v. core Furr .

I t  d l l  be apparen t from  a  review o f  ta b le  1  th a t  th e  experim ent i s  

non .in  i t s  i s s t  . Im portant: plinoa, The in c id en c e 'o f  pulmonary tumors has 

begun to  r i s e  fo r  anim als k i l l e d  a t  the lii«ccnth p e rio d , b o th  f o r  th e  

c o n tro l anim als an d  f e r  th e  exposed to  asbestos d u s t .  The increased

incidence  i s  c o re  pronounced f o r  th e  group exposed to  d u s t ,  b u t th e  r i s e  

has occurred a t  ab o u t th e  coxa t in e  in  bo th  groups. The d if fe re n c e s  botnean 

th e  too groups, however, as has bos-c noted, a re  not s t a t i s t i c a l l y  s ig n i f i ­

c a n t. .

The im prcscica i s  co ined  iro n  cn in sp ec tio n  o f ta b ic  1 t h a t  the largo  

m e te r s  o f  anim als k i l l e d  e a r ly  in  th e  ccpo riasn t aro  w eigh ting  th e  f in a l  _ 

f ig u re s  and d e tra c tin g  i r o n  th e  magnitude of th e  incidence  o f  tuner* I t  

xcust bo noted  th a t  t h i s  s tu d y  has bees an experim ental one and th a t  i t  

has been noco952ry to  ra k e  obsarvaticno  by Id l l in g  anim als f o r  study  a t  

reg u la r  in te r v a l s .  I t  appears tim t by users o f  a  r a th e r  invo lved  s t a t i s t i ­

c a l  procedure th e  d is p ro p o r tio n a te  weighting o f  the  v a lu es by th e  d a ta  of
_f .

th e  e a r ly  observations can be e lim ina ted . Thio procedure u i l l  be c a rried  

•cut a f te r  f i n a l  o b se rv a tio n s  have been m do , a inca  i t  i s  to o  lab o rio u s  an 

undertaking  to  be perform ed a t  th e  p resen t s tage  -nhsn th e  v a lu es  obtained 

irould be on ly  o f  academic i n t e r e s t .
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* I t  's a y 'tie noted  in  p a ss in g  t h e t  I f  th e  o v e r - a l l  in c id en ce  o f  tu n er  

«none th e  exposed aid m 3 s had boon o n ly  s l i g h t l y  cre a to r—11 per con t ■ 

ra th e r  th an  9»$ per cen t— th e  d if fe r e n c e  bettraen th o  in c id en co  fo r  th e

. «KP03«1 Croup and fo r  th o  c o n tr o l group would have been s t a t i s t i c a l l y  

s i g n i f i c a n t .  .

VI. SITLÍARY

. experim ent concerning the  in f lu e n c e  o f  Inhaled asbestos dust trpon 

th o  in c id en ce  o f  pulmonary tumors in  cd.ce has been in  progress fo r  Hi 

s o u th s . A nalysis o f  tho  r e s u l ts  o f  t h i s  experim ent rev ea ls  th a t  thus f a i  

( a f te r  th e  anim als have boon exposed to  a sb es to s  dust fo r  li- months), tho 

d u s t has n o t ex erted  an in fluence  o f a  deg ree  s u f f ic ie n t  to  cause s t a t i s ­

t i c a l l y  s ig n i f ic a n t  a l te r a t io n s  in  th e  in c id en ce  o f pulmonary tu n e rs . The 

f i n a l  phases o f  t h i s  experiment *.7ill be o f  /great im portance, since a t  th e  

nosu r  ¿ecu re. p e rio d  when anim als vore k i l l e d  f o r  study th e  incidence o f 

tu n e rs  hau in c reased  and th e  incrcmoo ooems to  be core pronounced anong tho  

a n in a ls  ccpcsed to  asbesto s dust than  among th e  non-expesed co n tro l an im als,

AJVjje
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Table 1

O ccurresco o f  Pulsion ary Tucoro

l a  H ic c  C rossed t o  A sb esto s  Duct and i n  l i ic o  Kot Deposed t o  D ust

S tr a in  o f  n ic o F er io d  o f  
o b serv a tio n

Euaber o f  E ico  P ith  
te n o r  in  th o  creep  
exposed t o  asb octoo  
o u st

Iîunber o f  n ic e  r i t h  
tu ner i n  th e  contra  ; 
group n ot exposed t  
d u s t .

nan/chs Mais F m n lo tteln  Fenalo

S tr a in  C 2 0 0 0 1
(Toner s u s c s p t io lo h 0 1 0 0
s t r a in  o f  zsLeo) 6 0 1* 1 * 0

10 0 2 0 1
22; 1  7 o  b

12 7

Ntnbsr emrrLned: 22 72 20 72
9b 22

In c id e n c e  o f  tu n er: 12 Ÿ 2b *  12. 0̂ 7 £ 22 B 7 . #

S tr a in  C57 S la c k 2 . 0 0 0 0
(Tenor n o n -su sc e p tib lc 1 0 0 0 0
s t r a in  o f  n i c a )  . 6 0 0 0 0

2D 0 1 0 2
- lb 2 2 0 1

* •5 3
Dunbar o ca r /n ed : 12 66 20 69

0 #5 69

In c id en ce  o f  tuner •• 5  -  85 s  i>*9£ 3  £  89 a  3 .W

Ir.cidenco o f  tunor i n  both groups: 17 7 172 s  2.5?; W  £  M l  s  5 . 5?

«  üaldgr.ant
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Table 2

r if rc rs r .e e  in  Incidence o f  Pulmonary Tuners 

in  ¿ ic e  rjcpcsed to  Asbestos Duct and in  Vd.ee Tot Eiqposod to  Duct

Groups o f  n ic o  
conpsrcd •

Observed 
d if fe r e n c e  In  
in c id en ce

Trricc th o  
standard error  
o f  d i f f e r e s c o

S t a t i s t i c a l  
s ig n if ic a n c e  o f  
observed d if fe r e n c e

S tra a n  C 
a s b e s to s  group  

v s  . " 
S tr a in  C 
c o n tr o l  croup

r cr  cont

5 .2

tier cen t  

8.8 IJot s ig n i f i c a n t

S tr a in  C57 b lu e!:  
a s b e s to s  group  

v s
S tr a in  C57 b la c l:  
c o n tr o l  group

2 .5 6 .5 Hot s ig n i f i c a n t

A l l  a s b e s to s  groups  
(both  s t r a in s )  

v s
A l l  c o n tr o l  groups 
(b oth  s t r a in s )

ll.O 5 .5 Hot s ig n i f i c a n t

A H  a s b e s to s  groups 
a t  10 and l i i  nonths  

v s  "
A l l  c o n tr o l  groups  
a t  10  and 1U so u th s

B .3 1 3 .0 Hot o ig n i f ic a n t

/ i l l  a s b e s to s  creep s  
( t o t a l  in c id e n c e )  

vo _
A l l  groups *
( t o t a l  in c id e n c e )

0

3 .1

. f

ii.8 Not s ig n i f i c a n t

The v a lu es  fo r  e l l  *jrou?s ( to ta l  inc idence) a rc  based upon observations fo r  
th e  a sb e s to s  and th e  c o n tro l groups and a ls o  fo r  groups exposed t o  too 
o th e r  d u s te r - i ro n  e d d e  end q u a rts—in  ano ther expcdizant.
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COMMENTARY

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

Gerrit W.H. Schepers, md, scd

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 literature 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 pneumocomol- 
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, ffom whom he did not 
have permission to publish. His terminology therefore did not again appear in public 
media after his initial published report on his studies with “ Kings Floats”  [Gardner 
and Cummings, 1931] until Dr. Vorwald published an abbreviated version of parts or 
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 l 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 othep 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 felt 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 
carcinomata. 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 purpose 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 normai air until death. This is not what the Saranac Laboratory 
undertook to do. The study sponsor, Owens Illinois 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 tq 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. Vorwald discover that chrysotile causes cancer? 
Enterline seems to suggest that they did not. They both most assuredly did! How did 
I discover this? In 19491 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 m / 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 guinea pig lung tissue reveals the dense tissue shown in Figure t to consist 
of tiers of alveoli adjacent to the bronchioles, whose surfaces are covered by sheets of lurge 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 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 Shranac 
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

598 Schepers

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 magnification. 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 cells in the lymph 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.
x  2 ,500 . (R educed 1.85 x  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 directors 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. I 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 Sabourin. 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-
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ity, without being warned not to talk about what I observed. 1 complied 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 took 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. 1 told him 1 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 unambiguous terms. If some lesser entity had written 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 might 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 1950,1 had unexpectedly resurrected a discovery that they perhaps thought 
had been buried with him.

Dr. Enterline also questions whether Dr. Vorwald discovered any chrysotile 
cancers. Vorwald 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 
Africa. 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 to 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 lung 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 I succeeded Vorwald as Director 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. I 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 somewhere 
hidden in a box, which would now be in a forgotten place, jf 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 one considers that for almost three 
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-Tnran 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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mulaled 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 I 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.

There 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 a 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 1 part per million of BeS04 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 lungs 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]. .

I also wrote a proposal for a study of cocarcinogenicity 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 done 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.
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In the discussions by Dr. Enterline, emphasis has been placed on whether D r.. 
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 mentioned 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 1933-1941, 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 a' 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 staff on how to conduct animal studies.in such a manner that “ the same 
malignant neoplasia results” that had been achieved at the Saranac Laboratory could
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APPENDIX
Typescript Copies 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 métastasés. 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 ts different at least Horn
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 lett
lung. Large papillary adenocarcinoma, replacing a lobe of the left lung. Undifferen­
tiated sarcomatoid tissue in the lung next to the tumor and métastasés to the liver and

Splee 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

aild ^Mouse no. 8-24 months. “ Focal areas of cellular proliferation in walls of 
respiratory bronchioles.”

Mouse no. 15-18 months. “ Small localized tum or-apex of lower lo b e -  
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 surrounded and obstructed the large

k°WeMouse no. 19-24 months. “ Ope large tumor-like mass in middle third of left 
lung. Well circumscribed and measuring about 6 mm in diameter. Adenoletomy-

° ma? Since Dr. Gardner judged 9 of the 11 mice to have developed neoplasia, he 
calculated an incidence of 81.8%, which was Six 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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(a) U U lising tba f a c i l i t i t i  «%> the-»ruda«* ■ •* * * '* # " :
'  p ea t, >nd eubjectlng «ni**? to  high tibé tto«  d títt

A. Discaesiom ' ' ; ; ' •

X. Or. tehs* bald that hi I t  not j»*pared w  eawy jo t
p ro jte t as mantianad la  (1) tberrtf th a t Dr. William Salth , tlong 
v lth  Dr. Sutherland associated with him,, is  doing scot of th is  
w ith f la tly  ground asbestos, es well as with scma other noteriolfl.

2 . Dr. Vorvald gee* the following information about part <2) of the 
program, which, of eeuraa, Is  given in  ao rt d a ta li in  the 
Saranno I#eboretory*s Proposal of SapWnbw 21, 1950t

a . Set ip  a program oeeaistin« i f  300 animals to  be subjected 
to  sabe atoa and 300 control animala.

b . The program ia  lik e ly  to  la s t  fo r two jo ara .

a. It w o ^  probaMy Uko two marntoo to got tmtogh of the
rig h t kind of animals «ad got under woy.

d . Quoting Dr. Vcrvaldi "VO- hope to  ahow or prove th a t canoer 
incidence ia  not increased among those animals «van i f  
ducted.* I t  wee mentioned th a t such raau lta  are on the 
basis of animal experimentation, the re su lts  a r t, 
speaking, true only of animala, and i t  should be realiaed  
th a t tha scia raau lta  might or night not hold true in  the 
oaaa of banana.

I t  vaa agreed th a t, while the long-range pregrm  1# going on, 
flaronao would previde each four months a progress report on tha 
work.

hors was sema question as to  bear complete a pregreaa raport^ 
ihould be and i t  waa agreed th a t a progress report might wall 
*  o f no wore than two typew ritten pages to  show in  oonaiao formi

a . The work th a t has been ample ted up to  th a t timo.

b. Sow the work la pr«greasing a t the moment.

What tha futura wmrk laoka liba» U . ,  aa to whan
may ha axpeatad and wbathar or mat the prograi ia ahaad of
schedule or behind schedule, and by how nueh.

d. What general eonélaüeáe there are, i f  * r , a t the mnant, 
vitheot giving detailed data an tha wort.

X. The present idea la th a t the two-year pro"r*i can be u»*«’*?*«1 
an aatimated cost, «a shown in  Saranac** Proposal of eptembar 21, 
1950, of *16,000 fo r tha f i r s t  year, and *10,000 fo r a*®004 
year.


