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" .Fnolosed you will find three coples of a report on the results
pf animal experimentis with Eaylo dust. As 1a ocur cusicm, ve have
suxsarized briefly materisl provicusly prszented, including oux ine
terdim report dated QOctoder 30, 1947, end have given detailed dise
casoion only .of subseqient develapments. -When all experiments hsve
been csupleted, ws expect to prepare & final report vhich will ine
tlude details of each rhase 3o that all deatz will be availabls 4n
me place, Hovever, the experizmentsl study of the effocts of inhaled
{sylo dust cn normal uninfected aninsls 43 now finished and eonclusion:
lxpressed on ﬂmt nubject are ﬁnnl r'tb-r than tentative.

In the report 1s~u9d one year =go, vhich describes the fIndings -
in aninals that inhsled Kuylo duast fer periods up to 30 monthe, the
olloumg tentative c‘ucl"'io:x was nsdes

¥In consequence of the exparimental studliea with

puine2a pizs to deterains tne biolcgleal sctivity of

*-Xayle, it uay ba tant=tively esnclud»d thet Ksylo slcne
+5 3" falla to rroduce significent mlaonary dezagze wbsn $n- °
L e haled 1nto t‘u lung.® L
m-:ng tbo to 36 uo.nths period, hmmwr, deﬁnite indie:tion of tisesus
vaction a-;:mamd in the lunys of anizals inhalins Ksylo dust and there-
'ore, I regret to say, cur tentative conclusion quoted above must be ale
sred. In 81l anizals sacrificed after mcrs than 30 months of exposure to
aylo dust wmistakndle evidence of asbestosis has devalopod, showing that
aylo on iphalation 13 expadle of ;roducing astestosis and must de regarded
8 a potentially-hazardous materials I should be nciled thaat cince maither
ilicoris nor the diffuse pulzonsry fidbrorsls caured by inbeled distcmacscus
arths veo observed, the quartz and distcyscecua earth coaponsats of the dust
pparently do pot produce their typlecal lezicns.

In order to prossat more inforzeticn on the subject asbestosis, esrtaia
vidence derived from our experizmental wcrk with astestos dast has been dic~
ussed, A9 theas findings have not yst been resleaced for ;ublication, I ree

uest that, vhile using thss as rejulred in forzulating = aafely program,
ou regerd thoz ag confidentiale
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Prge 2.
¥z, U. E, Eowves . )
Ovens-illineols Glass Cozosny

Noverbtsr 16, 1948

...7 Tne nev series of experiments with respect. toc the influenca
of Eaylo on tubsreulous infectlion are well nnder way and are prow
gressing satisfactorily. It iz, of course, toc errly to expect
signiﬂ.cent results oz wnich to baso even tentativo conclu:io-zs.

At this ti..o msy I rsviev brietly the financial arrangment T
for conducting the investizztion vith Enyle? The racesreh program
up to thls yeer ves cexrisd on under n contruct, Initiated in 1945,
by vhich the experimants would be subsidized with a grent of £5,000.
por ysar. - s pointed ocul in zy letter of Marca 3, 1948, the contract -
terninsted officially ca Fobruary 15, 1948, but tie investiig:tion waould
be centinusd without charge until June becsuse the original experizents:
vers started late. Since a chzck waz received vaicn took cars of the
sudbsidy up to Novesber 15, 1947, thcre 15 dua om the old ecnirnet the
sun of §1,250. for the fiza) quarier of the comtract (Ircm Hovesber 15,
1947 to Februery 15, 1548}, Ve have deloyed sending an invoics for
tae final guartor wntil el work cculd be finlshed snd 2 final report
schaittisd. Following the termination of the expsrizent in June, 1t has
required several mcnila to do tha histologicsl work, study tas tisuue
sections, collate ths data and prepars the preport uhich accempanies
this letter.

Ve sre including Lo the reryort a brief review of ths nev expori-
cents in vhich the affect of indhaled Xuylo dust on tuberculous in-
fection is deing studisd. Your purchess orderAS-170 authorizing this
oxperiment st £5,000. for cne yo~r s doted Felrusry 3, 1948, but owing
to e ahortage of mniumils and otber unaveidable delays the actuzl experi-
nental work did not get under way untll May, Hence ve have eencluded
that finsncial sugport for t4ds nev crogran should be dated frea May 1,
1948. ¥For resscns cutlined in =y lotter of March 3, X suggested r two~
yeer contract at $7,000. per year. Your letter of March 31 ecknowledged
this but failed to confirm the extra esount of $2,000. invclved. Never—
thelesz; we heve proceeded at the old rato and are endeavoring to absorb
the incraased cost from our Foundation reservs.

In & fev days our accounting de-artment will forvard s stntement
of the payzonts now due in suprort of the research ;rozrum, sz followss

Orizinal exparizent, bogun February 15, 194’.5, st rate
of ¢5,000. aunuslly

For final quarter (lNove.bor 15, 1947 to February 15, 1948) $1,250.

Rev expgorisent, begun May 1, 1948, at rate of $5,000.
ranUL

For firrt quarter (}hy 1, 1948 to August 1, _1948) $1,250.

Parw anamcmd b LY Y. «m AN
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e 3. .
» U. E. Boves . -
me-Ilinois Class Conpsny Novenmber 16, 1948

I realize thaat our findirgs regarding Kaylo ers less faverzble
n enticlpsted. However, since Raylo is eapsble of producing as=
itosis, 1t is better to dizcover it now in anizals rather than later
industrial workerz. Thus the cenmpery, baing forswmimed, vill be
a beiter position to inatitute adequate control messures for ssfe-
rding exposed employses and protecting its ovn interests.

Sincore)q yours, R
rthur J. Yorvald, M.D. ' SIE
- Pirector : . i
‘ . -
1B " 3 ol= k.
= ) e . o 55?“_‘
Mr. Dayton . T o T . HER .
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INTRCLUCTICE

Cne year sgu, on Octoder 30, 1947, an intaria Terert wos sulnltied,
mericg the progress of csrizin animal ezperizenls vith Laylo over a total
riod of 30 months. It was pecessary at that tise to recommend further
serizents concsrning coriain phases of the problam. The preaent rsport deals
t the finsl ;hasss of tb_o exporizcnt then in progresa and with the serly
servaticas aade Ln the gew geries of experizenis.

- The original experizent h.ulnov bean ecaplsted and the conclugicas drawm

+ tzsed upcn the rosulta of & full three years' exposure (o as stacapheric

paasicn of Keylo dust. ZPrevious expariance has zshowvn that this is the ro-

red period over vilch exposurss to'a dunt of doubbful blolcgicsl netivity

% te cantimued before final couclusiona ars varrastad. Tals experizent, ia

Vy ccnziitutes an ezawple of the izportence of such jprvlonged study for, ze 1s to
hown below, the findinga at thres ysaras vers atrikingly differsni from those

wo ard cce-balf ysars end the tantative cocslusicn renchad ag that tinme must on

ltered, Thus, st the LUixs of the jprevicus raport, %h2 evideuce indicalted tuat

o sctad as an inerd dust ia bormel ﬁt; axd gulrnae pigsy resslting enly in
formatica of cl..fapa of dust calls, vithout fidrosis. Zowvever, it vill be

= bolcw that Laylo is eapedle, on srolonged in!:uhuca, of produciang asdestosls
w8 lorgs of gulisa plgs, azd that it should b- Sandled {ndnstrially as a hs-

sus dust,

™is report will be presesated in four sscilons sa followst
‘Ae Finel ohun:nuaaa, duat infelsticn in more=al guirea pigs.

B. Discussioa.

C. Cenelualona,

D Progrens regert on new series ¢f exjarizaata.



. . By
finnl observaticnsy, guat inhzlaticn in sormal Tuinea oizs,

Eaferecce to the Interia Report of Celobsr 30, 1547, will rewesl that tuo
oups of a:ml giinea ;igs were plsced ia the dust roc=: <ne group in Febru-
7 1945 and the secozd in dugust 1945. The anizals vera axposed to atzospheric
spensions of Kaylo dust for elght hours daily, {ive znd cae-balfl days e wesk
roughout the experiment. The dust coacaniraticn, whaich varled scmewhnt from ii-e
tizs, haz sverezed 115 ailllon jerilcles por cabic foot of alr over the entire
wroe of the experizcat o datc,

4 trief revifv of ths observaticnas described on poge 4 of the preavious ro-
".. wvill revesl thnt up to thirly monihs tze rezetlen La gulnea pigs wvoz Mnited
tae sccunulation of clumpo of macrophages, e¢ontalning dust zarticles, in
ups of ediacent alr spaces. Yhils’occaslonal aultinuclected zisnt cells wera
n, there vas 5o undas prolifsraticn of iissue histlocytes snd {itrosis was
tate 4 fev unaiztalabtle astestosls dodies were ldentified. Ia geaeral, tte
zanlatios of cells of the typss doserited above exd thelr sersistesce as such
i' a full ree year pariod, vithoul the devolognant of fidrosis, has beea
24 to indiceta thet the sger;:‘ rosponsible for thea 13 not capabls of prnc!;;cin(
~sia. Jueh sgsnta are nov ccnoldered to be 'biolcglcany irert,* l;nﬁa ths
v ealluhr sccurilation has nct baea zown to Aﬂ‘act pu.l'ncnr.ry funetica or
quzu:o to discasas. _ .
‘:hvover; of alme anlzals srerificed cubu-;utnt. to thirty moaths in the ;ro-
L:up-ruont, &1l hars chowa mot cnly the ubtove lesions tut elso havy daveloged
' mmu-. of a type charsctaristlc of the rca..\onao cf guiuea pigs to asbestos.
‘il s Tathsar diffuse ty;e of {idroals wkhich forms chlafly adout the om\ll ur
;o kngvm as krcnchlclas, froa vhich the wir spucas, or alvacli, of the lung

"; The sppaedad phatomlaregrazhs shev ths nature of the lesions belag dde—

¢4, Tig econditica is ldeaticel viih 23tialosis as cun b seen by ccacaring
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Tee lasiuns 1o ‘3o trachaobronchlal lyazh podes rhowad no changs tatueea
'ty acaths and tarae years. (

Chemleal soalysls of the lungs of gulnen pigs that had inhaled Esylo duat
s pericds uy to 36 woalas yieldad the 2ata givan in Tetle 1. 1t vi.l; Ws noted
4 48 We zeriod of exponurs becawn langor t30 szh value gradaslly fpersaced,
1e2tdnz an sccumulation of ninernl aatter in tie lungy. Thers vaa a pro-
=ced inereass im tha sillea coajonend vp %0 about 20 menths snd then a slight
Tesse, Toe rsascn for thls ccoditicn, walel his Deea chzarved in exgerizoents
1 other dusts, is nol antirsly clesr. Slnce caly two snizals vers sarlyzed
szch sxgosure periad, individul valyes wers cccanionally cut of lise -3

§32873) trecd vaas elasrly indieated,

Lireuasion,

Toe final obrermatlens in this experizent »ith Iaylo iohelatloa ia mormal
.‘u pigs, reyortsd sbove 2ad 1llustrated in the figures, prove ta-t Faylo is
'..blo of predieing the echarncteriatic réeticn, u&s‘.opia. It is evidant,
wfory, taat a4 conalder:dle portlen of the asbestos coaponont in Eeylo recalns
aaged during the menufrncturing srocess or, L 1t'1s changaed, thut tha altered
et awlntelns 13 cepmoity to cause Zidrosis. VWhils the laslona yp to 30
ff'-a showed £o fibroais, certain wspectis of them wers compatidla with a ;x;an.:—
? 23336 in the develoj=ant of aabeqtonis; These aspects vers 3asted by lae
% ty;e of renction to the mstarials olhar then ssbesics in ths dusi. The

tetaristlo sarly atags of ‘he resction to asbostoa ia the ;rodileciica of the

™ ts leealize in toe li=sn and wvzll of the az2ll sir ducta, Imova as terzinael
"t‘-‘@l“- This 13 in contrest %o jarticulate asterials, wvhich lecelise ehlsfly
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" B the actual air acaces, or alveoll., Ia the present ex;erizent tie greatast
foTion of the izhaled dust, Beilng sarticulates, lodged in the alveoll and masked
&e perikroncaloler depositioa of zawen of the flbrous coapenent. ' Ia ratrvepect,
i¥ 13 poasible to discarn that thare is aorv evideacs of dust csll eciivity ia
e regicn of the tronchisles than is charscteristic of the reactica to an ipert
particulata dust, tlo sigaificansa was atiached o this at the tius of the
crsviozs roport tacotaa thers vas no evidence cf tho develogment of fibroais.
' The ¢ifferencos betweoa s early recction to Xaylo azd that to asdbastos
oy e lnterpreled ss a zodification cf the lesicns Ly ths rasticulails coazozente
f Laylo., Todification® of 2zllicosis is wsll recogniized wben lesions of that
lseaso devalop followiag iulmlation. of a mixed dust eonisining quarts itcgether
i aetarlials of en inert zature, such a8 iren oxide.
v It 13 of ingortance o zote thet while Lne peridbrezchiclar reacticns cbe
irved inarvizicate Kaylo a3 eapable of groducing esbestoaia, thay erclude the
4s1BL2Aty nab it may eause sillcoois, since, over & full thres year joricd,:
e Ls in no ininal eny foous of Lyuline nodular fibroals charcatarictie of
v reaction ta cmaris. Furtherzore, it nuy be added that the sal=als show no
diace of the type of diffuee fibrosis wbich has been obyarved in this laber-
ry to follow ixhalstlon cf diatomacecas sarth cdust.  Ia regard %o bydrated-
i~calcelima aflicale, s major constituent of !1710., 1t 20y bo 9ald that vhile
s {3 no ooiniad svidenco ax %0 Lt3 effact on Fulnonnry tisoue,’ there is much
2enoe 10 show tha’ s warlety of silicales, lnelwldlng seme forms of calciua
te1tos, ern bloleeleally fnari. I3 seaus likely thai tus cnlolom 3tlionte
‘avlo u.’xouldA coafora vitk this provicus experisnca. cor e

';nua, the po23idility exprescod by Joctor Gardner in his sarly conalderalicn

als problem, 45as Kaylc 2Ught producy two pmeusocnaloses, esbestoa;s 05‘3.3111:5313.

Lo rasuliant gafety hasxards, Sas besn adesuately stuited, uad cocncern cvep
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“latter ¢nndltlon can de diralsved. Further consideratizn muet be given to

<stocls, heverver, e

Ihe laboretory hea recently ccaplatad s large amcunt of verk vith ssbestes,
ch has been reportod Yo certain other supportdng compsnies, but nat es yet
1ished. The ten;:vu; discunsion of ths sroblen s drawva largely frcm that
: tnd ve would roquest that these cczzents te ccasidersd csufidential. It
‘alt that the folleving faforzatlon nay be of aid to ths Cwens-Illinois healtn
rtzect In formlating s saisty progrum, vhieh cerialnly is necessary in viesv i
2o resulis of this Kaylo experiaent. '

dsbestssis, beid in man znd aninals, i3 a chronis, alowly develcping peri-
chiolar fitrosis, which in late stages extends from the criginal site of
3atisn {nts the surrownding alveoll, The bronchiclar 1ccnn{uucn is appor-
T cue to ths fihreus natare of the aineral. Experizental atudiee indleate

the chief zode of acticn 1z by mecheniosl drritztion ¢f tlssuse by ths fidors,
tlrueture of thase fibers, wnd the capabllity of repested lomgltudinal divi-

Lo zclecular girands,is importent in the mechzalzx of actlca, since the
! fiderz of glass wool sre not capable of producing the fitrosis. Cheaicel

=2 i3 of little or no inzortance in causing ruvsetica, sizce chryectdls res—

L garticulate bty cutiing and separaticn does nst initlats fibrosls.
Certeln investigntions have indlested that a seemingly negligible proparticn
ibroua asbeston i3 sufficlent to ;roduce the chbaracteristic rerotion, Thus,

halatlon experizont was earried out vita bulleatlled ssbestos {a which 2n

13t voa zade to elimloats nll fidera froz tho materi=l. It vas found to be .
. ! i
-alble L trsak up 21l of the fibers acd about cae jer ceni of the sir sus- . F’

4 dust c-on‘siated of fiders, The chuarncteristlc ;eritrcachiclar flbresis g 3

°.P=d in tze exzoced aninala aftar forty ecaths. Thug, Lt sppears t;j,at Yery
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=il nunbers of fitsra sra capsble of producing aasbostos=ia, slthough the devel-

728t ¢f the leclicna g delayed, The prusent experizent with Iaylo 13 algo na

nazle of tals facke

Tis inorient zatier of ,rograsaion of resction after exposure to asbestos

<zt cessas bas bteen extisnsively investiznted, The remulis indiante that ia coa-

ast to zilicoeis, vhors pregression tortinues for soae tims, there is ne signi-

‘aat degree of srogression ia exiant of tho lesicns, Rather, ths alze of the

ticas decreases in ssbastosis dus to the tesdency of the fibrous tismie to

atreet after the ctiruluz to its sToduction Is removed, The irritation of tissue

e sst2stos fiber is aprarsnily srreated vithin = fev zmcnths afler 1% enters
- lang bty the forzation of ths "aasbestosis body® {a coating of thoe fiber by iren-
salaieg metertal), with the rosult that she existing fitrous tizsue csntracts.

.’.‘ng‘t.‘sil contrzcticn exsrta a benaficinl or deletaricus effect cn lung fanc-

a Ll rev wnlar favastigzatien.

h.’ortmtnly, the studiea vwith osbeatos Rave not as Fet complstely clarifled

i groblem of ita effect on associatod lubsrculous infsction. I¢ eppears that
te. :

'ls may sxert a alighily »ore marked zdvsrss influence cn tha ianfection than

‘ | : N

- ;nn ashestos, Tha difforeuce mny vell be dus to 'tho srecence of the paall

a\\gf guerts 4n Kaylo or perhaps to otler lnaldenlal factora. One purpose
\\-

the stidlies sov tnder vy is %o clarify this problea.
Ser relusions.
i i.".hylo, because of _ita conteat of en sppreclebles amcunt of fibrous
3% ehrrrotile, 13 capatle of producing asbastosis and chould be
(.‘h.uu.lod se & hazardous iodustrial dust,
<4

iy Iaylo dces not produce kilicosis in anizals,
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3. Taglo doas mot zroduce the diffuse cellulas fitrosis of tio

" lunzs nowv recognlred as reoulting from {nhalatica of dlato—

Jaceous earth,

+ Progreis Rerort on nev asries ¢f exrerisents.

The taree phuges of the experiszent, as cutlined fn the rapert of Celobur 30,
A7 acd in a letter dated Morco 3, 1948, are pov undar wny. hile little of
l:nif&eareo has davulopsd thus X'at, a reviewv of the vork is preseated hero.
mirees and rasults to date of thsse ezperiments are given beiow urder tha
‘e of each ;hase.

(1) The affect of Kaylo iohalaticn on tuberculous infecticn initizted st
. the coset of dust aexpoeure,

airty ez;nriacn{u enimals vere in.fe!‘:t'.d with the atlontuated
strudn (Ry) of tuberele bacillus used ia this type of experizent azd vere
phcod io ths dust room tha next day, Thirty-three control snimsls wers '
_Lnfoeted b the srae tize aod kept in pormal air, Of the exgerizental

mir.n.h, ai{x ere now dead; tuvo huing been sseriflced at two mcaths, two
A% four moaths end two having died.

3

P S ki

4

Cne death cegurred ah Live weeks; dus to iatarcurront meumcnie.
an other vas 50 recand that sections Bave not yei been preparsd.

Pres o Tae xni_.al: ¥illed st two months shoved lesions compurable with

Lo -4 "# -

Jhose in the conlrula, both grossly and ricvoacopizally. The :ninsls
'? -_iJilled &t four ponthg havs not been studled nleroscopleslly, tut on groes
4 .

aalnation the lesicns appear sizilar in the lwe grou;s.
1

Tt e L

. ¥

{2) The effeot of Luylo inkalaticn on regressing tuberculous lasions ta
¢ % gpaloes plgs.

In thia ;hase of he experizent, tuanty-five guiznsa ;{gn vers-

&Isctnd, and groupe of them vore ket i noraal =ir for Swo, four snd six




L. 4 R

zooths tofere balug ;lzced (o the Jdust reaw, AL tte sraosest ize the firss
two groups kave Yeen jlaced ia the dfast Tooa; the third 48 to go in en
ssceaber 15, 1944,

Caly tve anlssls of tho first group have boen sserificod zs
yet, zfter tvo aucthas In Lo dust. Microscoris observatiocns have nct dwen
nd;, it ia the Zrosa, ths lesians vers coagm‘bl‘o wvith thoee !n coatrol

niszls,

. {3) e effect of mecuzulated Zcylo in the lusgy cn ¢ subsequent tuberculccs
infecticn.

Thairty ooezal gulnea ;igs woere placed in the dust rooa ea Hay 12,
1948, sod en August 12, 1748 wer% infacied with ths sitesusted tuberele
"Beilli. Tive cnisels wers zoerificed at this tize for chealesl enalysis

to eatadlish the nzount sof dust Ichaled, Control enizals wers iafeatad on

;t..a eaxs date. inl=mels wors sucrificwd recantly, two months afier infeetion,
;;Gr—aa.ly the leaicns in the cz"crmnwl and control snizils were conjarable,
‘tht rgeia alercacorle ob-nrv;tiou have nol ’been nade,

.l-;

.'

;m resulis to date in th.!.a exyeriz o:t are of l.lttlo elgaificance, aince the
4!.'1 {3 ¢ chrenle one snd amy char.gu dus to the inhalation of dunt cf any nxture
‘b.:nvn ta be slov. However, it can bo aaid tbut the experizent 1: progressing
"7 uuu’wwrily, and tha’ ve uucl,,ar.e nc'u of %he c-a,.l.lnt.icna waich inter-
"‘4 with the .Lntar,:rvutioa of tSe previous experinsnt in regerd o5 the effect

lqb on expsrizeatsl luberculosis,

e
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