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WASHINGTON DISTRICT OF COLUMBIA

CEoRTE—

BEFORE ME, the undersigned authority, personally appeared
MIKE RHODE, who, being by me duly sworn, deposed as follows:

My name is MIKE RHODE, I am of sound mind, capable of making
this affidavit, and personally acquainted with the facts herein
stated:

I am the custodian of the records of ARTHUZ YoRwyALD TPAPERS

Attached hereto are !ﬁ pages of records from ARTHRUR \0RWAW

Pneeads . These said 13 pages of records are

kept by NNTONAL MySEUM o EHEUH Ao HeoiCINE-  in the regular course of

business, and it was the regular course of business of

Mig< TRH6D¢ for an employee or represen-

tative of _ D&PRreT MenT R TR MM‘/ , with knowledge of

the act, event, condition, opinion, or diagnosis, recorded to make
the record or to tramsmit information the-reof to be included in
such record; and the record was made at or near the time or reaso-
nably soon thereafter. The records attached hereto are the ori-

ginal or exact duplicates of the original.

MJKE RHODE, ABFIANT

SWORN TO AND SUBSCRIBED béfore me, the undersigned Notary

74
Public, on this the éz day of

OTARY PUBLIC

1989.

My Commission Expires: SHEILA R. BETASSO
My Commissizn Exp}ras. November 14, 1991
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THE TRUDEAU FOUNDATION

FOR
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASK

AT SARANAC LAKE, N.Y. AT TRUDRAU, M.Y.

THE SARANAC LABORATORY . THE DEPARTMENT OF PHYSIOLOGY

THE TRUDEAU FOUNDATION THE DEPARTMENT OF BIOCHEMISTRY

THR TRUDEAU SCHOOL THE DEFARTMENT OF RADIOLOGY
THE TRUDEAU LABORATORY

~ Hovember 16, 19.8

¥r. . B. Doves
Oweas-Illiacis Glass eotpqy
Toledo 1, Chio

Dsar Mr. Jowes:

Inelosed you will fiad \ores seples of a repert om the results
of animl experimsmtis vith Kayle &uat. 4As is owr sustom, ve hawe
sammarised Wisfly material previcusly preseated, imsludiag ewr in-.
teTin repert dated Ostoder 30, 1947, udhwambtdhdcb.
sussion enly of sudeequent develspmeats. When

E
{
|
i

*Ia scassquenes of the experimsantal studies with
guines pgigs to deternine the Molegisal activity of
Esyle, it may b \mtatively ssmeluded theat Kaylo slome
fails ¢ preduse sigaificent pulaesery damage whem ia-~

mm’uxmmm,mummamm
an e lungs of enimals laimliag Layle dust and there-
fore, I regred to suy, ur tentative comelusion queted adove must be al-
tered, hcﬂ“hmﬂﬁnd“m&u”uﬁ:ofmmh

In ovder %o preseat mare iaformatiom em the subjeet asbestosia, eertain
ovidenes derived from emr experimeatal work with asdestos dust has been dis-
sussed. A these fiadiags have 20t yot deam released for pubdlication, I re-
qoest that, while wsiag them as required ia forwulating s safety prograa,
you regard them as sonfidemtial.
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THE TRUDEAU FOUNDATION
ror
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISKASE

AT SARANAG CARE. %.¥. AT TRUDEAU, M.Y.

THE SARANAGC LABORATORY THE DEPARTMENY OF PHYSIOLOGY
THE TRUDEAU FOUNDATION THE DEPARTMENT OF BIOCHEMISTRY

THE TRUDEAU SCHOOL THE DEPARTMENT OF RADIOLOGY
THE TRUDEAU LABORATORY
Page 1.

Me, U, B Dowes
Quenp-Illineis Slgss Compeny Jovember 16, 1348

™he nev series of axperimsats vith respest te the iaflusase
of kaylo om wbereuleus iafestion are well under wvay and are pro-
greseing satizsfastorily. Ib is, of sourse, e early to expest
sigaifissat resilts on whieh %0 base even teutative ecaslissions.

4% Wiz tUime may I review Wiefly the fiasaeisl arrangmest
for condustiag the investigstion with Eayle? The researeh pregres
wp to tals year was earried on under a eoniPast, inmitiated is 1945,
¥y whiek the experimsnts would Mo sudsidised vith s grant of §5,000. .
por year, 43 peinted eul im ay letter of Mareh 3, 1948, the ecntrass
toruinated offielally om Fedwusry 15, 1948, bt tbe ixvestigetion weld
- e cchtizued vithout dharge watil June desause the origisal experinents
vere started laste. BSinee & chook wos reeeived wihich toak
sabsidy up to November 15, 1947, there is
suh. of §1,250. for the fisal quartesr
1947 to Pelwruery 15, 1948). Ve have delsyed sending an imvoice fer
tae fimel quarter miil all week eould W fiaisted and a fimel repert

A
4
,5.
i

:
b

In a fov days oar ssscuatiag departasat will forward a stateammad
of the payments acv ¢us ia suppert of the researeh program, as followst

Sxperipegl, begua Petrusry 15, 1945, at rate
of §3,000. acmmally .
Por fimal quarter (Foveader 15, 1947 %o Fedruary 15, 1948) 41,250.
oy sxnerinent, begum May 1, 1948, at rste of #5,0004
For first quarter . 3, 1948 to lugusth 1, 1948) . 250
!'o: M‘M%‘t 1, 1948 %0 Noveaber 1, 1948) ﬂ..zﬂ:
'3,750.
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THE TRUDEAU FOUNDATION
FOR
- THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASE

AT SARAMAC LAKE, N.¥. ) AY TRUDRAU, ¥.YV,
THE SARANAC LABORATORY THE DEPARTMENTY OF PHYSIOLOGY
THR TRUDEAU FOUNDATION THE DEPARTMENT OF BOCHEMISTRY
THE TRUD! 31; THE DEPARTMENT OF RADICLOGY
. THE TRUDEAU LABORATORY
. . . Dowes

weas-Tilivcis Class Company _Jevemher 16, 1%

1 realise that our findings regardiag Kayle are less faversble
them antieipeted. HEewever, since Kaylo is capahle of produsiag se-
destosis, it is better to diseover it mow {a axiamls rather thss later
in imdustrial vorkers. Thus the company, being forewaraned, vill be
in & Yetier pesitien %0 imstitute adequate ecatrol msascres for safe~

guarding exposed emplayess und protecting its owm iateresis.
Siacerely yours,

Artbur J. Yorwald, M.D.
Pireeter

ATVLD
nes. (3)
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SAMAIAG LAKR, W YOMK

coTOBER 0, W8

|

ot

[£

irthur J. Vermid, N, B, Mirecier
™e ibnrd L, Trultan
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Oue year age, eu Osleder 30, 1Y, & ixteris rejart wus sudndtted,
soveriag e pregress of sertain iml aperimats vith Lxyle over = tetal
poried of 30 mamths. It wus Reevseery of WMl ting (o resummend furider
exporincats esngeraing esrtaia jhases of e jredisn. The prwsent report dmals
with the fizel sheses of the sxperimsat When iz jregress oad vith e esrly
choervaiisns mnds in he Bev asrine of sxperimenmie,

The origiml experimsut Bas Bov Wen sonpleted sad We svnslusiens drewn
are ueed wpen the Tosulis of & full Whres yeure® expaeure V¢ an stesephavis
suspescien of Iayle dast. Provisns suyporisnss Mas showa st this is Ve 7o-
M“m“wba“#“ﬂmmﬁ
met b esntinged Vofore fimal csnslasiens are moremied. This wperiamt, in
fast, csastitulies wa sxanple of the ingurbenes of suth jrelenged stady for, a0 12 ®
bo chous Melow, the findings of Moo youse wvare strikiagly éifferent frem Whoee
ot 4% st aae-2olf yours and the tentative csnclasien rendhed 2t Wat Sime mest now
s altered. Thme, st Wie tine of e revieus Topert, the evidense indisated that
Kayle seted a5 su inowt dnot in amwnl rete sad guines igs; resulMag culy ia
the fermmtion of cdunps of Gt enlls, wildeut fileweis. Bewever, 1% will b
thout belew What Layle is eugudls, en srelsaged indalatien, of prefuting sshestecls
in the langs of SuiWa JRge, end that 1% sheuld bo headled indestrislly se o he-
sardous dusl. _ ‘

This repurt will bo Jrecunted in four sestiens 8 fallowse

A Tizal sheermiiens, dnst ishelstien in mewenl geimse pige.
3. NMssussion.

¢ Conslusiens. ,

3. Pregrecs repart en aww ssries of expevissmis.






i Fiaal shesrviisme. Saet iabaletlen in sevmel rxises sies.

Sefarence %o ihe Iateria Aspert ¢f Ceteder 30, 17, vill rewesl thet tuo
Soups of ncrml guines igs were plased in the dust roems ene growp iz Pedye-
ary 1945 «ad the seesnd 1n ingust 1945, The imals vare sxposed Vo itmeephevie
sspensions of Inyle dust for sight Dours £aily, five sad cas-aelf deys a week
treaghect the Gxperissat. The dest consesiration, whish Wuried semewdst frem time
te Uime, hes aversged 116 atllien jartieles per cuble foot of alr ever the eatire
ssures of the sxperimsst Ve die,

A Wrief Teview of the chesrveticas deverited oa pegs 4 of Was frevieas re-
pert viil revesl WAt up t0 thirty noaths the renstion {a guinse pigs ws lindted
to ¥he commmlation of elwnps of merepheges, ssmieiniag dust particles, ia
vmammm hils ssvasiens]l muiltimslonied giaat eslls wers
seen, \here ws 30 wius ;roliferstien of tisews Mstissytes and filresis was
sbemat. i fov wenistexadle asbestoris bedies were ldsmtified. In gemerul, the
seoumnletisn of eells of Whe types doserided sheve sad their jercistenee ss sush
oWer & f3ll Wires yeur savied, without the develspasnt of filresis, las Demm
fousd te ladicats that the agend Tespemsidle for Shea 15 net espudle of jrudasing
fimssis,. Zash ageats ate v ecnaidered %o W "Blsleglenlly fweed,” sinee e
saee ¢sllalar seommlation has 2ot 2oun shewh Vo affegt pulmoanry fwmetiss o
sosistnnse to dlavase.

Sewoww, of nine ctuals serificed subsecwent o ANirty mseids in tbe are-
sent cxperimnl, o1l Muve thown not only Wb sdeve lssions Wut s1se have develeped
\res f1hresis of o Wpe sharastorisiie of \he Tespemes of guimes pigs to sedestes,
™is 10 s ratder diffuse e of fihwesin which forms chiafly shout the mell aly
mmumm“a-mmnuﬂamm‘
orise. The sppemded phetonieregreie shew e metere of the losiens Waing dis-
enssed. This ceaditica 1s ldeaticsl vith asheatenis 1o san bs sees \yp camparisg
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Ngwe 2 with Figwre 3.

™he lesiens in the treshesdrenchial lysph medes shoved e shange Yeivess
$airdy wonths and dree years.

Chemisal :nalysis of the lamgs of guines pigs that had izhaled Kayle dued
ramuuxmmmhuumunml. It vill b aoted
that a3 e Jeried of sxposure Yecame loager the ash walue gradmlly i(seressed,
iadieeting ¢a sseemlstien of nineral satter in the lmgs. There wes a pre-
noungsd imsreess {n the siliss coupemsat up %o cdout 30 msaths sand Vham a slight
desresse. vm rocien for this ecaditiom, vhich kas Yeen chesrved in sxperimsats
with other dusts, 1is net eatirely clsar. Sismee only twe saimels vere saalysed
for sesh exposme periocd, individual walwes wers oeearisurlly wat of lime Wet
e gmerel tread wvus elserly indiested,

5. Jiamsasien.

The finel obesrvaiions in Hiis experinent with leyle isbalsties iz nermsl
guimsa 7ige, reportsd sdeve sad 1llmstruted in the figeres, srews et [syle is
copadls of jrednsisg Nhe charssteristie resctien, asbortesis. It is evidems,
\horefore, Wt & censidersdle pertien of Wbe ssbestes sempemest 1n Layle remaiss
mebenged éurisg e smmfactwriag puessss of, if {8 is sheaged, that ke altered
jrednst minteing its capusity to enuse filvesis. Tdls e leciens ufrde 30
Santhe showed 3u fThrouiay. Shrtais aapsete of thom vere sempetible with o prelis-
inary stage fu Wbe dvwlepamt of ssbeciesis. Theee aspecic wvere masted Yy the
1nevt Wpe of esetien te Mo matericls othar \hes asdestos ia the dest. The
sharssterisiie ecrly stage of the remstien Ve sobnsies 1a the redilection of the
fiders te lesnlise ia the lumn and wil of $he smll sir dusts, taswm &9 \erminmel
Wenshisles. This is in eentrast %o perticulate malerisls, whiech leselise shiefly

c‘- : ~,
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in Whe sotual sir spaees, or alveclii. In the jresent sxperimsut the greatest

perties of Whe imhaled duat, dedag jerticulste, lodged ia \ae slveoli esd masked
the peribvomshicler depositics of mems ¢f he fllreus sengemest. Ia retrospest,
it 1s pessidle Vo diseerm that tuere is mere evidenss of suct eail sstivity ia
mna-émvmaum&nummumawmmuaw
sartioulate dushe Little signiiisanse was sttashed 1o Wais sb the \ine of the
Mevieus rejeri bessues WTe was ne ovidense of the developmms of fibwosis.

s 1 {lerennes Wivesn s w2ly russtion to Iayle ead Vet te sadestos
say b interpreted us » aocifiestice of iae -eslens by e partienlats eampoments
of Zayle. “Nedificatica® of silicesis is well recagrised vhea lesiems of taat
dlaease davalep folisving lahalatioa of a almed dust ecolaising quarts tegether
vilh asterisis of A iaert Meture, suak ss ires oxide,

IV 40 of impevieses te Acte et WAlle ke paridewachiclar resstiems od-
mmﬁ»umuumvaymwm.mmm
poociMility et it may esuse illleeals, sines, aver a full thres yeer jericd,
Shers is ia ne aminal oay fooas of Ayslime nodulsr fidresis eharsetaristie of
e recetios 10 juerts. Perthermsre, 1% my b sdisd that the aaimsls shew 20
m«mwpamrmmiumwumum
stemy 1o fellew inheletion of diatemasesuns sarth dust. In regard te Mgdrated
mum..'mmmawu.nqummzm.
”u-ﬁ;‘“—uuhaquMM Yave i3 woeh
ouiguace to thew that s Wriety of siliestes, insluding sewe favms of ealeimm
siiipates, s7e Malagleslly isert. It sesms likaly thet the eslaiwm 2ilieate
i Layle should senferm with this previens sxpurisnce.

Taes, e pessiMiity axpreseed ly Decter Sardner 12 Mis sarly ecmsidersiiom
of Whis jrobdlea, thst Keyle aight reduse tve jnsumoceniesss, ssdestecis and xiliooeis
vith the resultant sufely hasards, hes Veen sdeiwately stuited, sad eemeers over
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the lstter eondition ean Do dimmiseed. Purther scasideration must be giwes to
ashestesis, hevever,

™he Lidorxiery hes reently ssapleted a large smoust of work with sebsstes,
vhish hes beem reporied te esriais sther mpporting sompanies, Jut 2ot as yed
pdliished. The fellewing 4lssussion of e redlim is drwwe largely frem that
verk, st vo veuld recesst that these coments W swmsidered semfidential. It
19 folf that \he fellewing infermation say M0 of aid Vo ths Owens-Illimeds healtn
dopartnead i fermxlstiag & safoly mugram, vhish certalaly is seseeenry ia view
of the results of this Iayle expevisemt.

Ashovtesis, Yoth ia ma wad aninals, is ¢ shvenis, alewly duvelsping peri-
Wenshielar filreais, vhish ia late stagee extends frem WMo arigisal site of
lssslisstion 1ate the swrewndiag aiweli. The \Wwenshielsr leeslisetien f0 sppur-
mily dus %o the filweus seture of the sinewsl. RExperizentel studies indicats
Mat We thief nods of wilen 1s ly wechaniesl irritatien of Lisse ly the fiders.
The straeture of these fidbers, and the espalility of repested Leagitwiles) divi-
sien o melseular stzunds is impertent i3 the asshamisn of setism, siase the
selid fiders of glase wesl are sot esgulie of jredusing the filwesis. Ghemieal
setisn is of little or 2o ilaperience in temsing reastien, sinee ehrysetils res~
dored particnlste Wy exttiang and separstion doss ned initiste fileweis.

“wmw-umnmwm
o filcess aebustss 50 SufFielend Vo jreduce e sharesteristis reaction. e,
a ishelatien empovimest ves earviet sut with Wll-ailled sshestes ia whieh se
. sttempt vas ands te alininate all fiders frem the mderial. It was found %o Ve
ingesaills %0 Wresk wp all of We fiders snd aloud eus per cent of the alr swe-
pended dust esnsdsted of fiders. The charueteristie perilreashiclar fileseis
doveloped in the exposed smuimals after forty mmthe. Thus, {4 sppears thet very
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nnm:otm:m«pmdmmus,awmm
opmsat of the lexiems is delayud. THe resent cxperimset vifh Iayle is alse sa
example of this faet, | ‘

The incertent miter of rugressiss of reactien <fAer expesure o usbsstos
dust evsses has Yoan eximmsively iwvestipated., The remmits imdicats et ¢z com-
west e silisvealis, vhere pregression csaiisuss for seme tine, theve is »e signi-
fiesat dagres of jrugressien is extens of the losisme. Eather, the sise of the
lesiens deervases in ashostenis dus %o e Sondensy of s filweus Visyes o
sentrast after the stimlas % it ;xedmwiien is remsved. - The irritatien of tisswe
W = ssdestes fider is apparemily arvested vithia & fow wmmths sfier it aaters
\he lung Wy \he formstion of the “ssdesissis Sedy® (a esating of the fider Wy iree-
esntaining mterial), vith the result thal the existiag filvews tissus emivests.
Thether this emirsetiion comrte & Wouslislal or duloterions offest en lmg fwme-
tien 18 mow wnder luvestigatien.

Safertunsialy, the studiss with sabestes Jave 20t as yot emmpletely elarified
mm«zum-mmm‘nmuﬂ
Kayls my emrt « slightly mew myhed adverve influsnee en t2e iafestien than
doss pure ssiastos, The 4ifferemse xy woll Mo dao %o the precsnes of the sasll
mamnmcmnmmm Que pwrpese
of W stuties mow wnder wy 13 %o clarify iiis ;wellen.

Tt —
1. Zayle, beoswse of its csntent of sn sppweeiadle smcms of fidwews
cwysorile, 1o cupable of predusiag sebeetoeis sad should be
handled as & hasardous industeisl dast. |
2. Xayle dees mot predese siliseeis ia sximals.
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3. Eaylo 4ees nch produse the diffuse esiluler fidresis «f the
lungs Bev resognised ss resuliiag fres imhalstion of diste-
asevous earth.

D. Lregress Mevort o 3o serise of exDeTimmmis.

The thres ;hases of the experimsnt, ss ocullined in the repart of Cetoder )3,
1947 sad in a lstler dabded Yereh 3, l’“,muﬁﬂ_rny. Wails lidtle of
significanee dss dsweloped thue far, & review of the werk is preseated here.
Pregross sad results to date of Whese experimenis ore given bolew under the
Atle of eaeh jhave. |

(1) The effves of ILsyls imdalstism en Wmberenleus infestisn imitisted st
the onsed of Lued expesare.

Thirty aperissatel wissls were isfested vith the sttemtusted
strein (B1) of tuberels eeillus weed 1n Wiis type of axperiment wnd vers
plased 1n he dust reem e mewt day. Thirty-thres seatrel satmls vers
infogted ¢t the same time xad Iepd in newmal sir, Of e experimsmtel
aaimals, s1z are nev dsad, tvo Daviag beem seerifised it tve moaths, tve
st four moathe and We having died.

Oue doeth covurred 3% five veskw, éus to intervervest pecumcais.
The clher vas 0 Tessnt het sestisme have At yui boew jrepared.

he satmals killed st tve weuths showed lesiens sempartdle vith
those i Whe comivels, beth gressly sad slrvesessisslly. The saimels
killed 2§ four noeths Meve Ret deen studied sisresesplieally, dat om greee
canaisstion the lesisns appear sisilar in the twe growge.

{2) The offuet of Layls iahalstion om regressimg ubereulons lesiens in
fuines pigs.

In this jhase of e sxperimswt, tvenip-five guines jigs vere
iafested, and groupe of (hmm vers btepd im sermel sir for twe, fowr and six

B
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maths Vofure Dedng plioed in the dust resm. il 1he precent time e firyt
mwmumn&m'mmmuupu-
Decendar 15, 1548, ‘

Oaly two aaimals of the firet crowp Aave beem saerifieed s
yob, after e moaths {a the dust, Nisresesjls cheerwilons have act been
mde, Wt in W20 gress, the leaiens vere comparsile vith thoee ia eemirel
satmls. ‘

(3) ™e effeet of sesumlated Lxyle iz the lungs eu ¢ subsequent tubereulous
ixfovtion.

Thirty nevanl guisen igs were plased in the fust reem e Moy 12,
1948, and em imgust 12, 1948 vere Infested with the attemusted derele
Wmadlll. Fiw szisals ware seerifised at this \ime fer thanisel mmiyeis
%6 ostahiish the amsumt of dust ishaled. Cemiwel animels vere infectod oa
the sams date. inimals were seavifised reesuily, tve memihe sfter iafestion.
Grously, the lesiens ia the experimsatsl sad emtrel animsls were swnparadle,
Wt again aniervseepie odeerwtions hawe ast Yeem mde.

The resmlts %o date 1a this cxperiment are of 1i%4le significunse, sinee the
disense 1s = chrenic ens ad sny changes dus Vo the imhalatien of dust of sy mmture
are laswm 30 Yo slgw. Newower, it ez b0 mid Wt the exporimsat is pregressiag
ww,;nmnmdmuuammnnmmma’u
:“un;meﬁmwnmummm
of Layle en enperimsstel Wbsveulssise |
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