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Cae yerT 2x0, on Octoder 30, 1547, an irtorin rerort wos culkuitied,
ecvericg the profnas of certein caimel experi=eats vith Leylo over o total
period of 3J maaths., It wus neceszary ot 8ot time to recoxzend furtkor
exporiconts corcerning certeln grzses of tse prollem, The present re—o-t Z2:1-
with ths firal phzses of the exyeri=sat then iz progress end vitk the czrly

obsorvetions nsds in the row sorice cf experizents.

Tho criginsl a..v izsrt bie row beon coxpleted ond the coaclusions druiz
ere tastd opan the rosults of & full thros yeara' exposure to e eteceptoric
suspansioa of Kaylo dust. Pfcuous eaxperience has shown thut this s the ro-
quired periocd over wvhich exposures to o cust of doubtful Ylolczieal sctiviéy
zust be contirued befare firal corclusions are warrented. Thls experizent, I
feob, crastitutes an empls of the izporirnce of sach mrolomged atudy for, oo ic &
be shown below, the £15d1ng3 at tires years vare strikingly differcst froz izes

&t tvo :nd cos-dalf yearz cxd the tentallve ‘econclugics reacked 2t Wrt tiz2 ==t o

be eltered. rus, at the tin.of the ‘;nvim Teport, the evidenes inliccteld wout
Eoylo acted as an inert dust in nocwel Tats and guines pigs; rasulitiny cnty 4=

the fonutioa of clunps of dust cells, without fitroeis, Eowvevar, $% wvill te

shown below that la,ylo is ezpedls, on prolonged :mai-ucn, of procueing echeziosls

) uwi&;sdmfum;,aamznmahwmmuau-

sardsus dort.
This report will e poesented in four seciicns es followm
Ao Tinal otserwvatione, dzst intelation 4n porwel guires pics.

By Disenssisn,
C. Cemluim. . .
D, -Progreas report oa nev sories of sxperismsnta.
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e Jianl cobserwations, dumt inbalsiion in pormel eoinea olea,
Rofarcace to the Intorin Ryport ef Cetodor 39, 1947, will mewes) thst tvo

groups of norml poines pigc wars placed {a ths dust rocns cne grors in Fetroe

ary 1945 exd the socand in fugust 1945. The animals vere oxpecod to stoszsheric
caspensions of Eeylo dust for eight hosra doily, £Aive znd czoehall doyz o wecs

throughont the experimont. Tis dust coacentrationm, whick wericd cooouint fros tize

to tizs, har sverrzsd 115 nillion particlss per cadie foob of air over the ezdise
co=r2s of the oxperizont to date,
4 briel roview cf ths chbasrvalicns dessrided ca poge 4 of the praviocas re-

Port vill revesl thzt up to thirdy months the rezetion in guinoa pigc was linited
o L3 ccamalation of clunps of cacrorirgus, ooataining durt particles, in
groups of sdiacent alr s;mees. Tila occerions) moltimclerted riant eolle vers
m:;, there vu 85 unizs prolifaration of 44issoe histlocytles snd fidrocis vuae
aboé;t. A fev waaistaXadle osbestozis todles waro identifisd. In geomeri, the
scemnletios of cells of the types desesited shove and thelir nersiaiepes nz susk
over a full thaee year pericd, without tae dovelopoent of filwosis, bz been
foxna to indicats that the sgent responsible foo thaz is mot capshls cf producing
ibrosis. Such agants are nov considsred to de "NMelagiecally inert,™ sinces tis
mers ¢8llnler accumnlation has not boam shown to effact pulmcoary functicn or
resistancs to dissase.

Eovever, of nine anizals cacrificsd sundsequent to t:irty months in the pro-
sent experimext, all ﬁnn zhown mot ealy the ybore lecions Tut elvo have Ceraioped
tros fidrozis of & type charactaristie of the respcaas of guinee pips o asbestor.
This 15 8 ratler diffcss ypo of ﬁbosln which forms chiefly ecdoat ths exall oir
duets, Lnown zs tu;wchiolu, from uvhleh the air epaces, cr clvecld, cf e lung
ariss. The sppended photonierograshs ghow the petare of tas lestons balag dis-

cussed. Thls @tim 43 1danticn]l vith esdontosis vs con be soen bry coanering
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Figure 21 th Figure 3.
Tte lLesions 4n tre trochicotronekirl 1rmph rodos showved oo cienge botvesn
thirdy ponths a2 three years
Cienlcil szalysie ef the lonys of gulzan pigs thsd brd Zohslod Iryle cuit
for pericis vy to J5 moalls yicldel the dit: gives &n Tuble 1, It will be ooied
31t as tae paricd of exposurs bezsy lagzer the 2ch walze gmdu:ally inerzress,
irdicstizg =n secumlation ¢f minzral zattor in tho lungy. Thers woc £ jro-
nac=ced Socresse _11: the 21lics component Tp to ateut 20 months ead theas = 21ipht
ecrssce. Tze roancn for thda c:zlitisn, aieh his teea ohserved in exomrimenta
wi4h other dusts, 1a mot entirsly clerr. Iizsw cnly two zniwsle vers smalyoes

for cech expozure periel, inidividoeml walte2 were ceearionellr out af line trat

fue goumrel biend vea CLo<Ti7 Lnllcatod.

I. Ilsenssiom,
T=o 2In3] etrcovwntiars in his experizent with Rervlo inhelsSion 4nr nor=al

galnsa pigs, resartad wlcva end 23leytreisd in tho figmres, Frove Wh-4 Niylc iz
cepadis of prodocing the ehereciarisiic rescilon, azdastonie, I4 48 ovideri,
toarefore, thst a considerzdls portion of thse asbestos componsct in Feylo reaic:
unchargel daring the mamifroturing procsss or, AL it is changed, th:t ths clrered
rrodoct meintains 1te ecapeascity to vause Zibrosis, Vhile ihs lesioas -upito U
rocths choved oo fidrosis, csriein aspects of thea wvers ccaxeiidle vidh ¢ jrelis-
inary ztegze in the development of asdostosis. These aspects were meered bt rac
frart typs of roastisn to the materiels otier then asbestos in ths dust. 1:o
cw-aotuiotlo c.u-ly et.a.go of ths reectica to sshestos 18 the jredilecticz of iune
fﬂnr-tolocxliuinmh:mmﬂvalloftbomncumcta, Imovz as termized
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in the cciunl alr spaess, or nlvecli. In the present gperizont the srestest
porticn of ths Ichaled dust, telrg nerticulate, lodged 12 the slvecld end mariced
the perilcocehiolar doposition of soms of tho filrous cozpensnt. 1o ret-e:pscet,

it ie po=cible to Giscern that Lhers Lo zoro ovidsneo of dozt celi cetiviiy in
e rezicia ef tie trozchiclos thza i charcetssistic ¢f the rescticn to o iucrs

particnlsats dust. Litila zipnificince wans attocked to thic ot tir tins cf tha

Produced under Court Order In

revions report Decouzs {hare vus £ evicance of the dcﬁln;:ent ol fibrazis,
The t'.iffer‘meu batuvesn ‘..ﬁx eorly recction to Kcylo end thet to unbestes

Ly bs i.ntcr;u-f;tod ce & zodification of the lesloas by the prrticuisic cozzouenis
of teylo. WHodlficaticn® of silicosis L8 well recornized wusz losicns of {:zd
disesse develop following irhauletion of a mixad dust conbelsing cuaris toseiher
vits netarials of en ineTt mature, cuch az irem exide.

=1t is of 1aperiancs to mote thet vhile the poritronediciar rescticns cb-
eervad Inerizinste K:7io 58 exzalls of prodocing esbestosnis, ihey excivie the
poscitility that it =ty canse cillco=ls, cince, over e full tarvo yosr zuriss,
thare 1= in no sni=s} axy focus cf Lrvlics nodalar fidroszis eherceterctic of
tte resciion to quarts, Furtherzore, 1t =y e adcéed tnet the wi=2s z3zv oo
vvidence cf the type of 2iffupe fibroxzis wnicsh has lean obsarved 4n this loles-
story to follow ipkalztion cf dlstoracecas sarth cdust. In reszexd o bydravsd
acho-caleime siliexts, » mpjor consilimant of Fryls, 4¢ nry bo paid tuat wnila
thare 3 no painted evidencs c3 to its effect om pulmonary tissus, 4bere is suex
ovidencs to abow that s varlesty cf rilicctes, inelnding sose forms of caicius
s1licates, ereo dolozically inert. I searzs 1liely thit tae celetm siliente
{n Xaylo eiculd cenfors with this previcuna experience.

’ Thus, the possibility essrossod by Loctor Gerdoor in Xis eurly ccmatdisutlieon

of this problem, thet Leylo might prodnee tio pmeumocornicacs, crbestosis oal =ilicosts,

vith ths rerultant eafety harards, has bDeen adoquately studied, erc ccacert over
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the lstter ronditicn can be dimicsed. Purthsr considerzticn must o piver %o
ssbestois, hovsver,

T2e lzboraiory has recently conpletsd ¢ large amount of werk with gebeatas,
vhich has boen reposted to certein othsr zuprorting compeniscz, tet pot oo Fet
Fadblizhed, The fou.cvin; discucsicn ¢f the preblem s drawvm largely from taust
vorg, snd ve veuld rosusst that thoss coments be ccosidered confidentini., It
13 folt t2at the following informaticn mey be of z3d to the Ovens-Iilireiz hooltn

' departsent, fn ferzulaticy o safoty progrin, vhich ceriainly is pacessery iz view
of the re:mults of thls E2ylo axpsrizent,

Lsbestosis, both 4n man cnd cnlnels, i3 e chronic, elowly developirs peri-
bran:h.iom:’ﬂhrosis, which in late atezes extends from tke criginel site c?
locelisatlon 4nts the surrcunding eivecii. Ihe tronchloier dcceiitaticn d¢ rojcre
eatly due to the fibroms rature of the rinerel. Experizentel studies indicstr
132t tha rthief nofe of eotien it Ty pechanlenl srritastion of tiscus by the {ibers,
Tre struciare of thase fibers, an? the capadlility of repested orzitadizet divia
ticz 20 moletular siTands,is iopcrtent in ths mechanima of action, airces tie
s0lid fibnrs of glass svoi are oot copeble of produeing thes fibrosia, Chem:iccl
eotion 1s of 1ittls or no iaportance in sascing reection, sincs ehrysotile rex-
dornd particmliate Ly cutting and separation cdoes not initiate fidbrosic,

" Certain invastigiticns have indicated that a sesmingly megligibls srofortics
of filrous asbestos is sufficient to producs the characteristie rarotion. Thus,
en inhslatlon experizant was earriod cut with beli-millsd ssbestos in wvhie: cn
atienpt vis nads 10 elixinate ell fidera froz tho meterial. It vas fom? ic be
inpaseitls to Lreak up all of the fibers snd about cns per cont of the alr ris-
pended gust ponsisted of fibers. The charsctsristic psribronchicler fitrosis
doreloped {n the expoosd animls after forty moaths. Thus, 4¢ appsars that very
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sr21] pu=zbers of fitors ero capablo of prodacirg radostoele, although ths cevel-
oraent of the lesicms 19 dolaynd. The prascat exporizent with Egylo 12 elro en
oxax;le of this foct. .

The Lzortant zutter of srogression of rrectlicn after pxposure to rgbectos
284 cocsos bas been extensively dnvestisntesd. Tho resulte irdtcrts %hat 45 con-
trest to silicosis, whcri FTogrescion continuos for poxs tima, there is no eigni-

.ficzat degree of progrousﬁon in extant of tis losions, RBathrr, the oize ¢ inhe
Iesicns d-nmasc:nia asdostonls due to the tszdency of the fibrous tlssue to
coentrzet after the etimluy to 1t3 production s rexoved, The irriftation of ti=:uc
Yy sn asbestos fidar L aprarently srrested vithin 2 fow moaths aftor it entere
tis luag by the formaticn of the Tosdestosis doly® (s coating of ths fider ty iren-
containing msterial), vith the result that the existicg fibrous tissue ccntrects,

Thethor thls contractica exerts a banellcial or delsterions effoct con lung fusc-

tion 13 ncv mlsr investigation.

Unfortunately, the stulles wiik zcbasztos Bsve not as yet ccmzlstely clzsifisd

the prohlem cf Lta effect on assoclated tudertulous infspticon. It appesss thet
Eaylo may exart » g2lightly >are marked adverss inflnence on the infection thzn
coes pure esbastos, The difference axy well ‘e cue to the presence of the pmell
eqount of gquarts in Kaylo or DsThaps to other innildsntal fectora. Onme narpose
of ths studies Dow undsr way 1s $o clarify this prodlem.

C. Cocelnsiong,
1. ZXuylo, Lecauss of 1ts costent af an spyrecisble wmount of fidreaos
chrysotile, 18 upahhormdnungubpatomudchnumtx
. hsndied as & hasardons indnxirial cust. |
2. Faylo does mod producs ellicosis (n snimals.
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‘ ( 3. Iz o does not produca tha diffuse eellular fitrocis of tho
lucges now reoognizsd as roculting fren frhadsticn of dicto-

macecns carth,

\ D. Procr=rc Foport on nev serics c¢f exverizents,
The tizrse phoses of the exporimeat, ac cutlined in the report of Cetok:r 32,

1947 ard {n o letter dated Mareh 3, 1948, wro mov uador voy. \hils 1iitle of
-cignificane kss dmln;ad thug fer, & reviev of the wrk is presented hsre,

. Progress and results to date of these oxperizents are givean belicv undar tac
title of si1ch phass.

(1) s effect of Exylo irhrlisticn on tuderctlous imfeciion Initirtold -t
ths anset of &ust sxposure,

Mirty experinantcl enimals vers infscted with the attemtuates

streia (R]) of tudarcls bucillus used in this type of experizent acd vere
‘ Pleced in the ¢ust roca the mext dxy. Thlrty-thrse control anlmals werc
infocted et tha Brme ti3e ant kazt 4n porm) slr. Of the expericental
enimals, 21X zye now desd, tuo huving been macrificed at two menths, tuw
at four =oaths end tvo having diad.
| Cns death cocurred at five veeks; cdus to istercurreant pmeu=mcai:.
T other vas a0 rocsnd thst rections have not yet been prepered.

The am.i;nll ki1led 2t two months shoved Jeaions compamabhle with
those in the conicols, doth grossly aad »icroecoyically. Tha eninsls
xilled at four xcnths have not boen stuiied microscopieslly, but oz gross
exanination the lesicns appsar sinilar in the two groups.

" {2) The effsot of Eaylo inhelntion on regressing tuberculors lssicaz 4in
gainsa pige.

In this phase of ths experinent, twe.ﬁty—fin guines pigs wers
Anfectad, and groups of thom were kept in anoraal eir for o, four snd cix

- 08 006 1124
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. wesths defore being plece? 1 the dust room. JU the precect tlis o firct
tvo groups Bave boen placed in the dast roomy the third is to go in an
Decender 15, 1948,

Ooly two ani=szls cf the first proup kave teso sacrifized so
yt, after tvo ponths in 4ho dust. Microscopic obervatioas hawe netl Lwen

N

ept In accordance
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nformation, not to be copled,

order

nile, tul in the groes, the lesinas were coaparadla vith those in coztrol
exiacls, |
(3) T2 effeet of sccurmilated Kqylo in the lunge on & mubsejuant {absrcaliczs

infectica.

Thirty norml gulces pigs were plassd in the dust roow on Msy 12,

1948, ex ca Angust 12, 1948 vero ialected with the stiomuntsd tubescle |
bacilll, Pive anisuls wvere raerifiesd at ikic ti=c for chenlen) earlyaie
to establich ths asount of dust lzhnled, Control eaimls vers infeot=d en
trhas ez=g dste. Jni=2la were ascriflced recenily, tvo monlhs after I=feeticn.
Groealy, the leaicns in the ezparizental mod coutrol oni=:lc wers cosysredle,

Tt ogein mierescozie observations have nol bean =nda,

Tho rosults to date in this exparizaat ars of 1ittls eignificancc, afucs tha
disease i3 u cuironic ane and any caanges cus to ths inhalsotics of dunt cf ury naturs
.AT® tDova to be alow, Howeyer, it caz be said that ths exyarizest ls progresaing
vory atizfeotorily, asd that vs enticiyate nons of thy e licatlons wuiek Inter-
fored vith the intar;etaticn of the [revicns experimeat in rezard to the effect
of E2ylo ca exparisestsl tuberculoxis.
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The »2oto chors 2 eross sectica of Just
hor Tremehl :
abovs end alizhily ¢o tho 1ot of centar. mczs:i.s-,.p.'
are alveoll, Fote the dxrk rarses vithin scae of hs m=aller
spetas, erpecislly to s Tight af tha Lraschiols, Thoss
;:O wf?mm;haptaﬁnw - le=ted giant oalls, daseridbsd
g Nota thc tihim~ss of L85 uxll cf the Jrunchials
s virinsally nornel es 2f aptarsnt on cazparison with ’
Iigure. 5. 2n aadsaicoalis WXy 18 rTesent Ain tiis flald, and is
_mmnnmz.nmmmnum. ’
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72ge 2 - Zxyls ichalsilen, 35 emathz, 290X

- Iao Drorehiclas I= this phctomicrozrash As dore
= z t
gl;_to tha :*..::?ctcz::‘a. Sots tho 'mcéeso é‘.?th: teses
..c:;:.itn 1543 ozl that of o sljcennt s1voold in coaane
lm.w .:,t?m ler valls da FiTos L vd 5, Fie
: aireas 42350 ez e 800D BoTe, T ey e300 pern
ien , beceusd les3 dense, 15 the arca at th3 righit of the
Mt £idrexis 2as extendad 20 edjncert slveolar malls,
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Fige 3 = Asdestor ixdmlatien, 30 meothe. 200X

e dbrorchiole in this Ghotemicregraya 1= $unst
alove and to the lalt of csntzr., Ioto the thickonine
of its wall as in ths Leylio anizal abt 35 awctds, Ctreude
of fihrous tissue are azpereat withia tho well of thls
troashicls, as well &3 in the adfecent wlvemolor wrlis.
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Fige 5 = Bexmal guinsa pig lumg. 2003

Thiz field sacvs tao rooaszhicl ionpitodinal
t=s otlar in creoss sectlon, Ths e;:;i.uas:ci.smt;! m.:;od ~
Te2sal 45 secn nlove ths furmer bronchiols, Comrera {us
thicimass of the wall of thsse Ivcachisles, vith ihal of tis
bronenioles in Pigures 1, 2, and 3. Sote alse tho axsiy
2lvsold and taln alysoler walls,’ )
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INIALATIOF EXPIRIRENT WIIA EAYLO DUST
Duratiem Ash Per Cont of Dry Ticsce Per Cont of Loh . i
Roxber Exposwre Dry Tilssue 6§03 Ca0 Me0 8102 Ca0 ¥ Tas
g%

namths per cemt 3oT cent per cent por cent  per cent per ceat per cni ° i

2 2 =os, 4,82 0,24 0,08 0,07 5,87 1.tb 1,z
6 4,54 0,20 0,06 0,03 4,20 1.23 1.CC
10 4 mos, 4.47 0,22 0,08 0.09 4.27 1,85 ice
11 4.42 0.19% 0,08 0.08 4.42 1,69 1.8%

- 18 6 nos, 4,13 0,28 0.08 0,08 5,83 Z.C0 IR e
xe < 8.7& 0.:0 o.m o.oa 5.56 2.63 2.13
8 8 mos, 4.5 0,32 0,13 0.08 c.e4 2.7 1.77
34 4.54 .28 o.12 C.11 .45 2,43 23
43 10 mos, 4,53 0.48 0.1¢ o.21 10,12 3.8 4.2
“ - ‘.81 o.‘z 0011 001‘ 3.‘2 2.20 3.02
45 12 »os, . 4.86 0.53 .14 0.22 10,80 2.30 4,85
46 €.82 c.22 .18 0,03 10.25 S.17 1.CC
67 18 »os, 4,83 0,53 0.C9 0.28 12,27 1.83 §.32
cs : 4,90 0,86 0.18 0.52 17.66 2,08 C.56
105 22 xes, 5.12 Q.64 0.19 0.11 12,54 2,68 2.6
1c8 5.23 C.54 0,158 0.C8 10,30 2,90 1,45
49 Z4 mos, 5,02 0.68 0,13 0,08 12,7 2,54 .20
o] 4,71 .60 0.14 0.Gs8 12,52 2,92 1. 72
11¢ 7 mos, 8,13 .22 0.,1% C.19 15,93 2,57 S T8
119 4.73 Q.48 C.12 G.15 §.55 2.4 3.C8
72 0 ros, .62 .19 0,1¢ 0.08 19.858 2.58 0.52
™ 8.53 1312  Cl3 0,08 W25 .2.28 0,91
21 33 mos, 8.7 0.97 0.13 0.22 17.10 3,25 3.7T
122 5,28 0.59 0,12 0.17 .00 . 2.22 Ses8
80 38 nes, 8,63 0.83 C.18 0.19 15,10 2,05 J.22
[ } 4 . 1 0,57 o1 0.17 12.45 2,11 3.17
es 5.4 0,54 0.18 0.13 9.3 2,866 2.0
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