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Dr. Ludvwig Eekioen, Chairman
Comnittee on Cancer Raesearch
National Cancer Institute
Sethesda, Maryland

Dear Dr. Bektoen:

In analyzing the results of a recently complated
inhalation experinen® on %gg%ggggéﬂ, I waa startled to discover
that a small group of 11 @ that had been inhaling asbes—
tos dust from 15 to 24 months showed an excessive incidence (81.£%)
of puloonary cancer. This experlenca vas quite gt variance with
ths results in.all our previcus long-term dust exposures which
were gummarized and published by Vorwald and Karr in the American
Journal of Pathology, Jamuary 1938. I would have attached llttle
gignificance to this recent finding becaumse of ths snall number of
animals involved, but for the fact that the literature now contains
scpe 10 reports of puloonary cancer ln cases of human asbeastseslis.
Tyen theas I have heretofors attributed to selectlon of material as
wa have found no cases of pulmonary tumor in surveys of employed
asbegtos - However, Gloyne, Merewether and othsr English
cbeervers contend that asbestos has a specific carcinogenlic action
on the lungs. The guestion 18 of considerable lmportance ln lndus-
12l medicine because of the assoclatsd compensation aspects and
from a sclentific view point, 1t intereats me a great deal.

In view of thisg recent finding I have reanalyzed
the results ¢f a large number of dust lohalation experiments that we
have carried on during the psat 25 years. The incidence of pal-
oongry tumors 1s shown in the appended table. It would appear that,

~ excert in mice, tumors have peen generally uncomcon in the stralns

' of differsnt speciss that we had used. Gulnea pigs have shown oo-

" casional adencmas of the lung whose incidence 1s not influenced by
“ dnst exposurs or by the type of dust involved. However, in white

\ mice that survived for 15 or more conths in our dust rooms, varlous
forms of lung tumors were much oore frequent. The average lncldence
‘of gsuch tumors in a group of 143 mice exposed to 4 different quartz-
sontaining dusts was 18.8% but thla aprears emall 1ln contrast to
‘his incidence of 81.8% in ths asbestcs oice. In 51 younger nice
‘wat dled or were killed after exposurss of 10 or 11 months there
's only one inatance of pulmonary tumor. Therefore, elther age or

-ration of dust sxposure must de portant.
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Bons of these experiments was planned to atudy
cascinogenic effects. Mice were only used as there was gpace in the
duet rocms and many of thesee animals that,dled afler ghort exposures
were digcarded without autopasy as they could not have developed a :
sufficient amount of dust resction to be of interest. The strain of
mice kept in the laboratory has changed froo tize %o time by 1o
sortatlon of new stock. AL one tine we d14 procure from Dr. Haud Slys
some gusceptible stock but as theee anianls falled to react %o
inhaled guartz we lost interest In the sublject.

Obviously under such conditicns, the results with
agbeatos Dean mothing but in view of the conslderatlons which I have
sited, I belleve they should be checked. A daclaive answer to thls
question would be of real practlcal value. From what ve have learned
about the actlon of asbestlform mineralg in the living body, I would
not be surprised to dlscover that thelr carcinogenic effects are dif-
ferent from those of other minerals. Thelr oryastallographic structure
's snigue. They aprtarently acl as nechanical irritants rather than
chemically a3 i3 the case with quartz and other forms of free sillca.
On crushing or grinding, aabestos fibres locse parctically all thelr
trritating capacity; gquartz on the other hand, beccoes nore lrritating
ag the particle size decreasea. Asbestos provokes fibrosls only in the
lungs of certaln specles; quartz axcites such reactlon in any organ of
any specles of anipal that we have tagted. Asbestos seens to have no
grecific actlon upen puloonary epithellom tut in some specles, 1T causes
an umusual type of diffuse fibrosis which coopresses and distorts the
eplthellizl-lined but often rfalls to obllterate
then. However, this mechanisz would not appear to be the cne responsibl
for ths mouse tumors for this 1a one of the apecles which develops no
fibroslis on exposure. Pogsibly, the lack of resotion ls due To sup—
srior upper respiratory protectlcon egainst inhaled forelgn bodles. The
lungs of mice, exrosed o asbestecs dust for two years roveal relatively
fow fibre and all of these are short and coated to form that peculiar
structure Inown aa the asbestos body.

. In apdsr to verify our accldental dlacovery of pos-
_sible carcincgenlc sction of fibrous asbestos, I would like to repeat
‘he mouse inhalation experiment under properly controlled conditions.
- would breed a large oumber of cancer susceptlble nlce, splitting
sh litter into three groups and keep a record of the ages of each.
~ , third of %the offspring would be kept in a normal atnosphere a3 a
. .wrol; another third would be exposed to quartz duat as a second
- -pel and ths other third would be exposed to asbesatoa.dust.. is .
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 Would attempt to obtaln 500 nice for each group. The expoaurss
| ~rould a-psrently haye to be continued for 15 to 24 months. Our
routine in such experiments provides for dusting g8 hours a day,

5 days a weer. .

| ¥e have all the necessary squipment for such ex-
periments and a trained laboratory personnel. Funds are lacking
however. Our previous study of asbestosls which continued for a
period of 7 yeare was f£inanced by the Asbestos Assoclation. 3lnce
thig group of manufacturers has already lnvested $30,000, I cannot
ask them for further contributlons. 1 aiscussed ths matter with
Dpe. Rhodes at the Memorial Hospltal whs favored and waa of the
epinicn that 1t was worthy of consideration by your comuittee. I an
thersfore applylng for a grant of $5,000 %o cover the coat of the
firat year's expense. _ '

. . . T had told Dr. HBhodes that I would de willing to do
the entire experipent for this anmount and ordinarily I should. Eow-~
ever, on oy return froz Rew York, I found two proposals for lnvestlga-
tioms of other induastrial dusts each of whlich yisld the Laboratory
85,000 a year. 48 I have only two dust rooms at the present time free
for new work, I cannot afford to tla up cne of thsag for two years for

hal? tha apount. T e

Should you be favorably impresssed with this proposal
I would appreciats any ariticlszas or suggestions. ,

Sincersly yours,

Leroy U. Gardner, X. D.
Director

010255



W Ao WER
Pl Ao ld

September 29, 1943 /dfé 5L, 35

Dr. Ludvig Hektoen, Executlive Dlrector
National Advisory Tancer Council

21 West Slm 3treet

Chisagoe 10, Illinois

Dear Dr. Hekf%oen:

Thanks for your letter of Septenber 27. I
may state that among the various pnsumonoconloses, asbestosis
ranks next to silicosls in industrial importance. It is a
definita dlsease entirely resulting in disabllity i adzznged
cagses. I% 13 characterized by fibroelis which begina about the
termsinal bronchicles and apreads into the parenchyma of the
lung 28 a diffuse cbliteratling fidrosls. Chronlic fibrous
pleurisy and emphyseca are essentlal conconmittant reactiona.

The nunmbers of persons exposed to asbestos
dus?® in thig country 1ls 4difficult to establiah. Most of the
cages have occurred in the fabricating plants of Yorth Czrollna
and Pennyylvanlia where the fibrous mineral 1s woven with cotton
to produce asbestos tloth, brakXe Dands, and electrical insulation.
A conslderable ougber of persona are also expcsed Ln ths electrlc&l

but nctor armatures.- Tha U; 8; ﬁavy Has haa a_rﬂal oroblen o
froo the use of asbestos ln-lnsulating marine bollers, electrical
ingZallaticons and otker lnsulatling work.

T Bave always felt that asbestoals arnbably
erested no speciflic predispceition %o pulmonary cancer. EHowever,
gvidence %o the cantraffy continues %o accuculate. In the last”
nunber of the Acerican Journal of Pathology, Hocberger regorts
3 new cases making a total of 19 in which the twe conditlone ars
asgoctated. PFor this reascn I do not belleve thzt we can afford
to neglec? the matter much longer.

Under separate cover, I 2o sending you two coples
gach of reprinta describing earller Saranac Laboratory studles of
the subject.

e Sincerely yours,
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Leroy U. Gardner, M. D.
Director IR
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