Dr. Luduwlg Fextoen, Chalrman
Com=\<tee oa Cancer Research
atilonzl Cancer Instituse
Sethegda, Maryland

Dear Dr. _HeXktoen:.

In analyzing the results of a recently c::;le:ed
inhalation experizent on asbestosls, I was startled to disccover
that a soall group of 1L white mice that had bteen Lnkallng ascteas-

.t08 A&uaf from 1S to 24 conths shewed zn excessive incidence (31.Z3)
¢Z ‘zulcoonary.cancer. - This experiencs was quite at varlznce wiin

the results in.all our previous long-term dust exposures which
were agucmarized and publlshed by Vorwald and ¥arr in tha Azericoc

Jourral o? Patholezy, January 1933. I would have ettacned 1.1tiil:
slznilicance To thls recent ‘Auding because of the scall nuzmtar ol
ani=als involved, but for the fact that the 11 taratu“e new ccntaklns
scze 10 re:o“ts o’ pulconary »ancer in cases of huzan asbastcslis.
Zven these I nave heretofore attrituted to selec ton of zateri:zl a=
ve rnzve found £o cases of puloapary tumor 1o surveys of ecpicred
agbegtog workars. Fowever, Cloyne, llerewether and other Inogllst
ctservers contend thst asbescoa fas a pcealflc carclinogenic atilcn
on the lunza. The guestizre is.of considerable L:.ortance in indus-
trlzl cedicine because of the assoclatad cocgensatlion asgecis and
Trozm 2 sclentiflc view point, 1t interests Ze a great desal.

Ia view of thisg recent findinz I have resanzlrzed
the results of a large cucmber of dust inkalation expericents hat we
Zavae car-ied on during the paat 25 years. Ths lncldence of ctwli-
conary tucors lg shown in the appended tadle. It would zpteas thos,
e:ce;: in oice, tumors have been generally uncoo=on la the etiralcs

of cll’2rent creclss that we kad used. Gulnea pilzs bave skown o
caslonzl adenocas of the lung whose incldence 13 not inZluenced
dust excosure or by the tyre of dust involved. EKowever, in whi<
cice that aurvived for 15 or tore conths in our dust roo=s,
for=2 of lung tucors were cuch core frequent. The average ilncid
. o nuch tuzors in a group of 143 olce exposed to 4 difrferent qua::
ccntalatng dusts waa 13.8% but this aprears soall in contrast
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thta lncilcdence of 81.S% in the asbestos mice. In S1 younger c=ilze _
A that Ced or were xilled afler extosures of 10 or 1l =ornths there
g wag only one lnstance of pul_ona:" tu=or. Therefore, elther age cT
duration of dust sxposurse cust be izror-tant.
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:licne ol thege experlzants was planned o etuldy

caecinsranic effecig. lllze were only used as th2re wasg graca Lo llne
¢uss r2223 and nany 97 theae gnizals tnat diled after srnort exzosures
were dlscasded wlThout autcpsy a3 they could not have cda2velared a
tufflzlent z-ount of dugt rezction to 2e of interest. The gtiralz cf
olze X22% in the IzToraterr hzg changed Ifr-es TizZ2 to tlze by o~
Jortation of new sTOCI. AT coe tizg we cid precure froz Do, Haud Sl7e
30z=e2-cancer gugceztlible stcck but as these eniazls falled o rezct o
inh2l28 quzrtz e lost Lnterest in the sublect. C ’

Otvliousgly under cuch condlilicng, the reaults with
cD=23fc3 mean octhing but Lo viaw of Tha consideraticns which I zzve
1t2d, I Telleva they should %e choctzed. A daclal7e answer To tnls
z2stion weuld Se of real gractical values. Froa what We nave lsarned
ooult The astlon of asbestiform clinmerals An tha living tcdy, I would
ot T2 curgrigsed to discover that thelr carclnogenic eff2cts ere Ailf-

feorenT 22 thioce of other =inz2rala. Thedr crystallegragnlic struciuse
13 unicus. They aprsarently zct as —echanlcal 1--ltsnls rmather than
chanlezlly a3 L3 the case with cuart:z and otrer force of free sillca.
Cn crushing cor grindlng, csbestos flbres lcoss rarctically sll Chelrs
lrrpltatling cagactity; guartz cn the othzr nand, oteccces =ore L-oritatlng
A3 The2 pacticle glze decresses.  Asbestos provoxes flbroslis only Loothe
lunzs of certaln szecles; guartz excltes such -eactlcn in any crogan of
any creaclies of znlzz2l that we have tested. Ashestos seemg o Z=ve NS
greclllc acticn ucson culzonrary eplihellun But Ln goze stecles, LT taust
an unusual TyTe of dLlffuge fildbreoals wnlch ceopresses and dlstsrt3 toe
enithellal-lined resplratery bronchloles but often Tallo to oblilIerzte
thazm.  Fowever, thicz zechantos would nof agopear to te Tie cne resgonsll
for lhe zcuse tuzorg for thls i3 one of the specles wnlch cdevelops oo
florzila on exzgosure. Possikly, th aclk of rezctlon L5 due TO suz—
erlcr uznar regziratory crotectlcn against inhaled feorelsn tedles. T
lurnss o7 z=lce, exzosed to asbestos cdust for two yaarg raveal Telativel
for 220re 2nd 211 of these are short and coated to form that secullar
gtructlure Znown 2s the astestos body. T
In order to varlfy cur accildental dlsccvery of zog—-
glle carcinogenlic actlcn of fibrous asbestoa, I would like to repeati
the mous2 inghalatlicn experizent under properly controlled conditions..
I -vguld bread a large nusmder of czancer suscentidle wice, solissing o
each litler into three sroups and tLeep a record of the azes cf each.:
Cre third of tha offgcring wrould be k25t Iin a norm=a2l atcocscthere ag—a.-
ccnircl; cnother thizd weuld te exicaed to quart: dua:i a2s a second
ccniszl and the other thind would te excosed to asbestosd dust. e
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Dear Dr. HeXtoen: . -

m
o8

In analyzing the results of a recently cc
inholation experizent on asbegtosls, I was startled to éls
that a s22ll group of 11 white mlice thot kad been inkzllng

~ . :+tos.duat.fro= 1S to 24 contha showed an excessive incicdence .
7 eZogulzenary tancer. .This experlence was qulte at var-iznce will
. the results in.all our previous long-term dust exgesures whlch

wiere suscarized and gublished by Vorwald and Xarr in the Azericco

Jourral o2 Pattology, January 1938. I would have attached 1.

siznificance to .thls recent Tinding because of the gcall nust
anircals lnvolved, but for the fact that the literature ncw ¢
scme 10 reports of pul—onary tancer in cases of kurman asbest

Zven these I have heretofore atiributed To selectlon of =at

we haove found co cases of pulnopary tucor 1la surveys ol ecp:
agbegtog waorkera. Frowever, Cloyne, llerewether anéd other
- ocservers contend thst asbegtos has a ggeclflic carclinogenic
on the lurnza. The guestizcn ls.of considerable logortance In

_trilzl medicine because of the asgoclated compensation asgect

Troz 2 sclentilic view polnt, 1t lnterests me a great deal.
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In 7iew of thils recent finding I have
3 of a large cucber of duat inhalation expert
ed on durlng the past 25 years. Ths Incldenc
ors is snown in the appended tatle. It would
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exce. n nice, tumors have been ganerally uncoz=cn in
of dlfZ2rent greclss that we kad used. Gulnea $igs bave sl
caslionzl adesnocas of the lung whose Ilncldence 13 not inZluenced
dust ex:cosure or by the tyre of dust involved. Eowever, fn uh
clce that aurvived for 15 or rore conths in our dust roo=s, v
for=n of lung tucors were Cuch odore frequent. The average o
o nuch tucors In a group of 143 olce exrosed to £ different cu
: czntalalng duats waa 15.8% tut this aprears scmall in contrast o
th'a incicdence of 61.S% in tkhe asbestos cice. In 51 younger =.lce
that cled or were-kxilled after exctosures of 10 or 11 z—crtks there
wvas only one lnstance of pulconary tue—or. Therefore, elthe
duratlion of cust exposurs cust be lzoportant..
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'hone of thege exparlzents was zlanned
efrfdczg. Mice were only used as there wa
and meny 27 thease anizals that dled after s
d vithout zutspsy a3 they could not have
sunt oI duet rezctlion to be of intarest.
the lzTgratcry hag changaed Irend TizZe o %
f new STOTI. AT cCe Ilzg we cid procure It
auaceztible stccZ but as these enlamls fal
stz we lost Znterest Ln the sublect.: '

Otviously uvnder such condlticng, the
an oo ot Lo view of Th2 considasratich
lievag’ should ke chzoeked. A daclali7e o
218 b2 of 'rezi:gractilical velus. Froo what -
ction of asbestlifors clnmeralas 1n the living
riged to discover that thelr carclinogenlic e

thoce of other czinsraias. Thelr croystalleer
Yrey agpzarenily szt zs cechanleal i-r-ltanos
a3 13 the case with cuartz and otrner forcs
o~ gTinding, 2sbestos flbres lcoze carctic
cazacliy; quartz ¢n ths ¢ther nand, osccces
L2z slze decresses. Asbestas provoxkes fib
rtalin scecles; guastz exclles such reacilcn
of zZnizzl thzt we have tested. Astestos s
tlon ucton gulzonary eplihellun tut in gsoze
T7se 02 dAfftze Plbroala wilch comzregses 2
lined resplrztory bronchlioles but often Tal
7er, tThio zechaninz would nst aocear o be
se tuzorg Tor thls 135 cne of tThe specles Wn
exzcsure. Fossitly, the lzacl of rezctlon
regzlr-atory orotectlon eogalnst inhaled fer-
ce, excosed to agsbesios cust for two y=22rg
d 211 of these ore shert and coated to for
inown as the astestos body.

- &

In order to varlfy cur accldental dligccvwery
7enlc zctlcn of Tibrous agbeatoa, I would
:alatlon exgzerlzent under groperly controlled c

a large nuzber o cancer susceptidble wmice, 50
nto three zrcuds and teep a record of the

tre offscring wrould Ze k2nt in 2 nor=2l &

Ter third wculd te ex:icsed To quart: dust

ne other thtrd would Te e

xcogsad tg asbestc
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Marchk 13, 1243

= Sektoen, Chalr-man

Dr. Luduwlg

Cormmtzzoe on Cancer Aesearch
wationzl Cancer Instituse
Zethesda, Maryland
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In analyzing the resulta of a recently cc
frhalaticn experizent con asbestosls, I was startled to cls
that a sczall group of 11 white mice thot had Yeen inkallng
to8 duat frez 1S ta 24 contha showed an excesslve incidence
of';:l:onary cancer.  This experienca was quite at 7arlznce Wi
the results f{n.all our previous long-tero dust exposures wnich
were guozarlzed and gublished by Vorwald and ¥arr in thse Azericoo
Journal o2 =3t“olcgy, January 1835. I would have attached 113:l
siznlficance to this recent finding because of the sz2ll n
nimaia {avolved, but for the fact that the literature ncw
e 10 repcrts of pul=opary Ttancer in cases of *““ﬂn asbes
n these I have heretofora attributed Co selectlon of zat
Fove found o cases of puloopnary tucor ia surveys of ecp:
2.
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a208 worksrs. ‘owever, Cloyne, llerewether and other In

svers contend tc&t asbeatos has a ascecific carclilnogenic
t-2 luns3. The questicn L3.of considerable !‘mportance In
2 :ediclne Yecazge ol the aasocLauad co:censatiow asgecsts
= a pclzntific visws point, 1t interesta e a greas desl.
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Ia wlew of <this recent finding I have reanalized
the resulty of a large cuzber of dust inkalatlion experlinenta that
Save carried on during the past 25 years. The incidence of tui-
conary tumers s ahown in the appended table. It would aptears thos,
e*ca‘“ in oice, tuzors have dbeen generally unooc=on in the stralzs

£ difZ2rent gr cc‘es t at we bBad used. Guizea plzs bave sbown oc-

caslenal ad°nocas of the lung whose incldences 13 not Lnfluenced tr-
cdust ex:ccsure or by the type of dust Lnvolved. FKowever, Lin whls
olce that aurvived for 15 or core rcnths Ln our duat rooas, varizusg
for=3 of lung tucors were cuch oorc {requent. The average ‘acldence

"~ 0% nuth tuzors in a group of 143 nlce exposed to & difrfarent cua-:t:z
contalalng dusts was 15.8% but thla aprears scall in conotrast o
thta Llncldence of 61.S% in ths asbestos oice. In SL younger c=l:ze

3 that &led or were-xilled after extosures of 10 or 1l c—orthks there

o +ag only cne instance of pul:ona:" tumor. Therefore, elther ase o
duration of cust exposurs cust be l=portant.
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>o. LudwiT Hakztzen -Z= arco LI, L2505

woull zTl2zzt Ts.coPtaln SC0 mice foroeach srzuz. The emncoures
2nll srprcentlyihave to Le continvad for 13 to 4t zZzntna. Cur
t02Tln2 La guch experlizenta provides [or dusting C hours a dav,
£ laya g wear,

. g have 211 Tre necessary eg T foroguzh o exm-
c2rlzent3 anl e tralzsd L-coraicsry forschnel.s Fundg are lacking
howvever, Cux previous study of astegtosis walch ccntlinued fer 2
nerlcc 0l 7 jears was finmanced by th» Asvesgtes Assccelatlizn. Zilnce
tils grouzs of zanufasturere has alreazdy itnvested 730,000, I canncs
23% thez for further contritutions. I dilgcuzsed Tha2 zattoer trlih
Or. Rhcces at the decorial Hospital whs favered and was cf The

sinlzon thas LT was worthy of caongilderatlicn T orcur coomztlttoa. Dozs
Nererore applying-for a grant of 75,0C0 to cover the cost of the
irst yza-'g exzense.

I bad told Dr. “hedes that I weswdid e willing tc do
the entirs exrverlzent for this azount and eordinar-ily I 3hould. Fow-
ever, o2 .y return froo New Yorx, I Zoumnd tue gronosals for investlcs
tlons of other Lfz2dustrial dusts each of whizh Fi=lé the Laboratcry
£9,020 a y2ar. &3 I have cnly swWo Gu3T roomZs at The srecent Tize o2
for naw woriz, I cancot alford to tie up ona of the= for two reers Z:T
hall the azcunz.

Skhould you bDe favorably fzgiresssd with this oroccsal
I would z7zreclata any critliclsz=a or suzsestisns.
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