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mmin 45 o pulzennsy ,_ ¢ tho tahalation of asteston
4 !
dust, In aatmls 10 10 chsrestarised by pAcribrenthiolar flbroats which M [ -

- (F&m t© b{%m }& il ?:: wr Vien, chomlesl, Arritation of
the tissuo by mm fibero. En [the lang fibor predace o typdead
WMM)M??W@;;%’ - Do llementet otractars of the
fivers {5 on casmallol factor/in thy mechanism of muu-y @ character-
isile tismo respoase can G preducyd by mtum@_l wil e cula-u)
fwcys wlnerals. '.tmor Ll lm@ hum.::? 2

_stetnany '  { of wpe mrz‘iﬁ'mmu h:gm Mga. Mac

' “Mﬂ!‘nb, hich &9 s opecifiq conccallant of asbettesis and ferws

\ poon After the crighnos of WY esbostos fider dnto the lwyg, W

] prowant, ferther o 25 tho b7 the fiber and thos Wy Leit pro-

!\men of thefraaction vhan azpoodpe esases. Alwmimm doss mot emsrt o
EACHIve cojisa agalest tho Wacu drritction of askastos fidore as it
¢330 cgalnot/ What of gquarts particley.
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2. ter,

JRomtanic 4a 3 fyee af sumpeoriosts remilitinn from pralorges Lnhals-
tioz of asbestos dust, Tuc meme o -ovlos, literslly “mbu-nadle,® is ot
thal of 6 marticalar manrad Lut 1o o Lorw 2j4llad 0 o mxber 02 llfvent
alnerals vhose ciaracterirtic faature i3 8 strocturo campossd of lsng, par-
allel, fle=Wie fiders. iris swelure 15 wige besxise ihs filbers are
copatls ef ropsated lonTitndinal eubdivisioz {» wdis of solecular proporticns.
In length tha Pilsors vory frem o fez wicrots to gix or more inches. Som
eriotics oro otiffer than others tut many ors sefficlently flaxitls to o
FRn 1rto Yurr and woven ou wodified texiile mechinery.

3. Soserves Mirnsruls
T aobestos minerals are silicstcs of variable composition and Lolong to

iha occrponians and the asphibols groups. Listat Splow are the moro camson

varictliss.
Asphibols Or-up
Lrinophyllite Gig, Po) ailioste
Azito | (%, Pe, A1) clliente
Saphidels (Cz, B¢, Yo, A1, i, T) sidissto
Srazolite (Ca, i) cilisste
Astirolite (Ca, g, To) slliomte
Orocidalite (s, To) ciliesto ¢ Po cilizato
' Cerpertizo Crowp )
Cuyooiila 1 cAlaato (ipdress)
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Althour) asbastosir &= wa 't 3 chrondc Claacte vaic! reqiires yxare o
dovolep, i Ls peenible to roproduca in ono o art gpecico of aplmn) charester-
4534e tiacus chaiiges ¥hich ara oindlae to the loslens of human asbesteols. Hisce
tha Ufo-cpan of tha cxporimental crinal i8 wlalively shert, 1 L0 ot g3asidle
¢o dcwalop tho charectorictic 1ooiens in anincly wdéer the usial induswricd eoo-
@itacns, @:amaq:mtiy, W sotalh & cagdals sTeautllion of the Lissuo respoge
fo Lralsd porticulots and fikrcus wateriel, 4t 4z noscasery $0 asolareto the
reaction by omlaying hizher concomtrations of gm than veuld ordtinerily bs on-
coatared in induslry. Thils gerditions sf agarst are thus Aifferent, tw
information yicldod by wperisents with anm's {s inwalnabls in furntshing o
bottcr Tmiertanding of the reacticn of tha human wwganiss to inhalad asbestas
éast.

S. Nxparimsnta’ Nethods

For dzvustigating o tdolsgical meaction of Lhe experiasmial emimal o tho
varinas estacics tinsrels, two types of techalgus hove deen employed, mamely, ths
izhalaticn cothod ood the injocticn methad. In drhalstion experimmts, grows
of amMrals « w %0 100 or sore guines pigs and somotines mmller wabers of
Pc!:hnfa.mto.w, R oF Bluy = 9 Wpt Jer olghtl hovrs o day 4a 0 cshieal
@5t rosm, elght fest in ¢meien, 1n which & elori of asbestes dust 5 mainteim?,
A% fmterwadn Gxring (s cxperiment, 0 for nimlo &0 sacrifised amd (=0 Alsew

23l (0 doteredmy tho ootero cd axtant of o dast reasticn, £omy ondsals
aro expooas $57 prrisds wp 00 thres yoars, Tho injoeticy axporimssts, (o which
tho éest, elther Cry ¢ oespended in fixid, ls fwuadeesd 4ato Oho axisal by o
introventan, introscritental or intsetrachenl procedioro, oo wead ¢ Cotovmiss
arthar o7 mst o poFiealar Goot bes o potamtis) omasity O fofusg Moy
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R0 gynthetic Mbers of Cunst ttool apprront'y am: teo inflexidlo to pass oastily

throuch the nose, phar/mx, trachou and bronch! and seldon reech tho teruinal

“bronthioles ond alvesll. .

Inhaled particulate mtior cemao 0 FO3t themighout W tarminal alr cpaces
{iveolor duet, stris, aiveoll) &n o3l perta sf tho lapyw; inhaled esbeston fibere
cro 8lost rotalsed in thy PODLPOtery CYORCINGLCS, Thest very e=all bubwy arv
dmyediataly distal to bronchioles L.z by clijetod cpithalimm. Taslr czm essan-
tig) Mnirz 30 o lov cud1fal trje of opitholiva but, ao thuir ncso doplics, thay
ostanlly funetisrn. in pespirstiocn (hreuph latersl alwoli given off oo pouches
olzng thodr walls, Dithar thoce pouwhes, or the OFMGt camge in the eharactier
of th limine opithollun, cr the decrease in dimaster =& the Subn, & parbaps b
czdinction of all thiwo fectero 40 responsibls for loc.l rolsnbics of the lnhalad
£ider, Cnly after esbostosio is woll estadlishe’ wre epreetiabls mumbers of fi-
boro ezPrisd into the tore pariheral alr gpaces.

0. Bste of Tiscus Resction 1o Ashestos Fiders

o rate of Liscus reaction t¢ asbestos 15 mueh mare replil thun Lo on cotive
Gusd Mko quarts. Bvifenses of tisswe recTo0s” eppesr 43 soon 89 fibxro have
locolisnd 4n pufficiext ccncentration in specific areas. In rols roosiving cobes-
80 fibaro by istraleesionl {njestion this cvidenco 49 visidle 33 emrly 09 wo
muwwgrwmmwummutuwﬁmu
Esvo,

Tho bahavisr of tho tioren rezotion to Sshelsd Curt afce the Sovadostiion of

3o 10 £ 2 oomo 4o Cildoesds eo 40 ebestesis. Th eiliessilo, (o youxy
aedelss besco Mrgers 15 eotastesin, yomg soxr Cieswm,hnt &y heve forend,em-
tresto axd busems 0 @racs B Ao eveo 0f Lvolvenrd decroeced in efce, I8

crpaaro 0 ootooted Gest 4o tormimcted aftar o Wiof paries, (o poeontipedrialed
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Ohow by o gveregs comnt of 0.6 sdlidor for particlos grasicr thas 10 wievoma,
Afvce (o immlsticn exparizomt b4 homn wnder txy fur about (50 years, s opesd
ef tA potasicy poddle 4n the dusting saohing wao incpesscd ard for tho remin-
49g 9 or 10 months of tho exporimcnt considercoly meyo dust wes disperecd Lato
o atooepharo. Avercgd Cust ooonta for dngimgor comples cellosted aficr this
ez wore §3.7 millon for the wsur' Lght~f10l4 method, ond 1.6 mlllien for

particles largar than 10 microns.

né. Recction in Aniwnls to Inhaled "Ring'c Flosts® Agbestios Dest. Resulte
of thy irmvestigation, triafly sumsrised 4a Tabls 3, shew thot {nhals-

tis ¢ RKing's fleatc asbestos Cust, profnecd o typical peribremshiolar fibresis
{o culnsa pigs but mot 4o pedbdits or rets.

15, Oulnes Pigs, Oeven proupo of guines pigs wore wsed, In Wires growps
. o ollact of & contimmus and of e intermpted dust
GEPOGED A0 rudicd) 4n too othar CIOUpd tas relstionship beweeen iafostien ond

€54 cpostre W inwstigated. T™hs romaiaing too growps wero infeetisa cextrols,

27, Rate sd Type of Resction, Ordnoa pige irhalisg WAlo @xst fer porisds
w9 W 32 sxxths doveloped o eharesticrimmie
fixroalo cacrring 1a emnisal potebso bt the FospLrviery Eremsidalen. Bwrimg (7 N
s Grposoo the paripheral alvesld €70 b dzvelved. Tho Cartisiohs
40 tho duat wore \razopordod €9 Ok lywphatic oyuien wvhozo 2y camsed £3 cigmie "~
flersh reasticn) tho Flkrrus clmxcats srained fiond o3 tho cite af erigiac)
Ioceldsotion aad Two coldm dotested 4a e lyupheid tlsewn, Flewisy aat 8-
trexie 40 tho oopta tETO clewed Rly cvisa dnfostico campliseted tho prossss.
m@mwmwam,cmmwmm
kod btooo wodtecd et exy weppdsotoy tomdides, &0 mro Ed oo Acholod,
48 coidrnsd 0 comamalato 4o tho cxzxa iozatien ord Moy cleges of & GAoress

B . .




3, Progression. Tho reatiior prodused in expossd guires pigo &i4 uot pro-
Cress simnificenlly dwring 0 Seeq0et parisd of 37

Dorths vhen tho exiralds 1ivwd in o awwal steosphere. Meteosn 8 and 11 manths
%gg.gﬁgggc@ﬂ%%&
o oieands of Sbhrows tSoown, ORoccl etil) lemger, tho cerr tiszas Cocoased
4o a3sasd St 40 tha last eadenl extrificad, 37 oontho efis eiscemtioming @t
wEpaatso, 03 Gbresis w4 041 vicible,

pige irfosted Tith obteom




oonristed of etensions of the eoninal Yarlisno, Now a-aer ware not Lrwelved,

Apparently, the {nhalad fide™p werc crutt in tho E&fEJ alveold that
oo given ef? fica the lessvcl walls o. the revniratory bronchiolss., Tharo thay
e phagesyiised ond my of thea wero earricd drto She wll &y wigmatory calls,
Bzomeler lcacoeytos stirestod to the ercd eauced (a aprrozisdls thiskepirgy of
2 tronchinl wall, Afar 16 mrat~- ¢ dolicalo fibrunio made {05 appearance.
Tho pracsss ovolved Co groduclly that mitotic divisien o2 Eldeedlasts esuld
raroly ®s &lseorired; nemuiingr, the mwbar of fine (ntercallular sollagwnous
fAdero (fikresin) steadily introased. Au walo [ilrealo comtrectel, 4% partially
aloacd the clveult, and vith this atalsctasis the lning epithelinm aseamed 1ts
abryedc cadoidal fore, ™o result ws the sdenoas-liks gppetrsnos that Wllis
@eraribad dn guines pigy inhaling aflicon cardtile. The longer exposure? vroor)ted
ealy &~ uoro Gickening of the walls of tiw alr spades, largely Zur tr aa 4n-
ereas in tho amount of Li'woals., Tho fidbremo timgma almeys remained esllular
€8 soor ehesed Uw lpcllinlsaltlon chusacterigtic of giliew!s,
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above. Sgventeer of thers died fro» intercurrony prewmonic. Belefly, the -
6ulto wore es followst 1C roveiled some gvidence of opresd of tho tuberculouws
procaas) 1a 6 of thaso it wua eonfindd Lo tho lungs and in the ether L the
ebdominal vigceera elso ware imvolved. Usually a clight local extensicn of the
Subareuloun dnfoetion hod ncewrred dut gubseqoent hoaling had rosulted in fi-
Lbrusis of both th: plzomary lesiers &8 00t g2°9rAsme 1pgiang {n other orpans,
Tho haaled pulmonary logions snewnd more fib3ols than ir eharssteristic of
either ‘ubereulnsis or asbestosis alare.

™o $ aninala shich vare oLlll alive alter too years of dust exposure were
sacrificad at irtervale @iriny the following yarr. In L of them the primary focl
of infoetion had healed with fidrocis ard even ealcification and thero was no
ovidencs of progression. In the other § \he tubsreulous foeld showed gvidamos of
havirg ;rw'lou!: opread locally: $n b of thee 4t had hanled, by tho time of
antopsy, with exoassive fibrosis; &in the cther animal thers was & pwneralised
ch-onic tabaroulous pnousonia in ona lote and Saolated primary tubs-cles, shich
w0 Dill sctive tut had not spread in the other lotes.

Sridance of extension of the infecling can fSrsl seun after 7 momths of dast
irhaloticn; dering the nsxt 20 months momw thoo half af the animals showsd an
astively spranding Lulwreuloels arl in 3 of them emall cavities had devoloped,
Durisg the dast § momthe no ardoals exiibited any ovidenss of aetive iafesticn
clthsagh 4n half of then the kaaled £ibrous scars of previows extensites w0 eb-
vicws. - Sizty yar esmt of (s guinca pigo ti‘h preading pulsocary tabsroalosis
ghousd Wberaalssis cf tho oploen and Uver,

- g3, afRcr in-
haldng eobosten Gust for tsavly 06 maths, voro Arfosted cith Gohorals becddid end
ehcn panoved t noreal alr. Tho mbplowrel tubarelos s (%o Cested extmils WO




DO EOTY muxgrous than in non=duc.ed eomirels, but A congiderahla mmbar were
foamd in tha ¢opths of the lung about foel of asbadtssis. Tha reaction to infeo-
ticn chemd enly alight lecol oxtensiorn about tha erigiral cites 4a ths lmmgs
ot troshrobronehlnl, Jgteh nsdes. The eddesdnul vicssra wrs invelved (o ealy
o calma), Cascatien tas fows in tuberclw 1-1/2 mooths eld Wt by 5-1/2
oEethn 4% hod crplotole diesppesead, dwaviny anly scar Sidsuws. he lattar ol
redoted dn the 2ast ondmal, thieh vie killed 1L seatls alter infestion,

21. Asbestosin Bodies. Moderato mumbars of astastesis bodise ctowrred in
the lungs of thy guines pigs, becoming more mmarous
ezt gure distinctly sspacotled (n laler moutls.

22, Badbits. Rabbits aosed °: T4 asdastes dust far periods wp to 19
. msutng daveloped ¢ loo~grade [ureigu-bedy {98e of resclion Lut
# Abrosts. Although tholr langs comtained particulate elsmemts of the dust,
Sidars scro Bt prosaut, Srdiseting ¢that the wiver rep retory msoharise of the
redbit 10 adequate to ezeluts fibeons JoreiQn bodies. Two rabblts, aftcr inkaling
Gzt for 6 ond 18 weoths, lived 4n sormal aly for more thin o0 yoard. &3 emtopsy
faither onizal shoved any ovidence of eallnlar reaction & fikresis in 02 (are-
faal weniiloles Cor WO third &y asbestonis bSodiss,

23. Pats. 031 the whito reto hed asquired m iafectien, remliing fo the

foraatiag o2 pulsooary &B0ca8em, Yefwo oy eamy ¢ autepay.

Agparertly, € 2 besvy tuows chatructad tholr Wromedd Whet wy fou £idarc

oeld bavo et Wty kmgo, Ih o fow f o pado, @8 cxosdenn) srbaAcals
Ay Ten dlosswaod Tt thovo o28 0o fidresis.




tl, pewry gd Dplarpratation of frhalabion Brperinest with Fing'e Flosts Dust.

The Tinings I \Ne eacimens vith King'o flests dust can by sumer-
ined wder throo hoedings. y
A. Bffoct of the irhaled dust on porem) gnimls. mn."onuu
¢wt omng) o charcc-
teristie preihmsnchiolar fibroaic in quinas pdzo bt 220 4n Fobbito CF peto, T
£ltzoats G14 not procress efter the dust expocure was discamtismed and Gk guines
P Crarolarred w wmal alr,

B. Rffect of the inhaled dust on ¢ in .

pigs 1>~

forted with oltemated tberclo vezilli end than plassd in the ast reca, tho
mamun‘vuubhw.uwmmqﬂnntdmatm. W (]
mm»unqwumumormm'mmww
PUNTY JOgTrosaion vith subsequent healing: St ene animal there was eyutirmows
gregrescion €9 Gosth, 12 eontrast, wen guimse pige, after balag lulecled, are
Qmpocad %o quarts ingtosd of asbustes dust, the infectious proeses eeatizws o
et 6 cRrermtially @uses tha desth of tho exisals. On Uk obher hend, ex-
posre of infocted animals %9 o harmlscs dust 1 calsite & gypsm Coos st
Le2d ¢ ovy prograasien of tho infection. Ouimm pize dnfuetod with ebtermsted
tudoraln besilll fellsving tho teruinatien of ¢xt tro yecrs' Cxpeswro L0 asberted
ot 16 o2 dovelsp frogrenaive dlssess, The aaly erdifisatisn of the Safosticn
29 42 4006 leemlisctien, o fov beeflll tolrg rolained in SR Sbroas tersizel
Swezshiolsy and fepwing tdarcles thero 10 e#ition €9 (3o wsmal fool Szmesdh She
plowe.

wmawmv,mmmwwmmmm
YV ezmmmmamaawmmwwm
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C. Eftecy of byl
Indection copplicetin
Yoten s 1f, esmtact FALH the eren ¢f gzt reactlon

than tho perticlss oro D clarens omd locs 40 cide, Ca ichalstien experimmt was
carricd @ o Golaruins thother Wil ssadition 10 tres aloo for acbestes dust, It
oo Shomght Shst By wing & Sort=Ciber osbustco Sust ssosisting alasst entiroly
of fidere end porticles saaller than I micrvms en assalsveied Sisouo respemse wipht
o d21sdptcd ol on advonesd reastion edtaimed 43 0 et Wim. The pwevicms
zhaigtisn eparizont with Ring'o floate esdastos, shish esnisined fidars firan 1
m. 0 1 meron o 1aor in lancth 43 Wil as & great deal of partisulats natter

i Wi gcdnoed o typienl porilronchiolsr fibrosis in agoost guinsa pigs,
coreed o o basin of cmparisce,

$8. Tao dusting malerial for this cxporiment was forwerded frea Gho Mesvilla
plant of the dobns-dienvills Carporetien. It was ths romaiss of fibers
callsetod 4a dust Wes afier o exrding epereticn cnd seresncd 49 paso 200 toab,
Oy Cho mtorial oo rosuived esatcined xxxy long Sibers, 40 wo Eremd in o
cAscl Belll el & podeso prosticolly cil tho partiales € J miexms @ X9 io
cise, m e38 Ao 4o 0 Rl Gosting weatdny, €0 ficely-gversd acbasteo
Condod ¢ etk 40 05 Roppor el 40 tosso Esoesesyy €20 otz cae wedmes of Che w-

cromd wicrinl vl Sk valamse of the gromd €0 gamerwte 0 Caliofustcry Gwt
odord. Too cAMNc of ) ) eemtily o o

bonzmro 40 cmfiond €3 (ttrprtoAdm of Rezitn, TReudly Go in carrd el
poscticn @ &owlcped oo (o Ot g St An € cirtmo altheh o
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dala of \his experinent do nol prove t'o peim,

1. ™ eowpegition of the shari~-fiber acbeston &3 roceivod 40 discloced by
ths chemical and poLrOgrEpbie andlyecs given dn fabls L.’ Coaples taies
tafeara (ma after grirding yiclded about Ghd csma wolnes ¢ emalywdo, indlestine
St Cheme ome vn eantzaination frov tha will or loss of water content,

25, ™hs dust eonceatration veried scusthst during the experimsst and Light
240)/ errin O ctenspwric sarples callsclzd iumide e nimal cages
wth the impirger spparalus reagel frou O3 aillicr to 182 milllen, The average o
oot =2a 130 zillion for ¢ha flret yrer of the experioed, L3 millien for Un
sscond yeor and 1O million for the third year.

29, Siso-freugney mossuremcnts of air-flssied dust fram inside the eages
ot ¢ mgnificstion of LY00K revealed 3 grest prepanderence of firo par-
ticlss (Tedlo 5). Ensrly 50 por omt 3f the particles sesn ware smaller than )
ciereas.

3D, Reactien ir. Amimals to Inhaled Shart-Piber Asbestos Dmst. Jowr opecies
ef animly - guince pige, vhita rets, eats and radbits - were wsed an
this amperizset, Tho results of ths dwst expasure, thich aro summsrised {n
Badls 6, Al o emsidcred mor in detall tolow.

3. Ocinse Pigs. Eighty quize: yigs waro erigizally plased in Aha dwt voem
bat 81 of iz wero Mrter eliminated froa 420 experimmt

@ t1:4 tromee of calarged lymph modes, OF o etdee §9 amiaals, b6 rezsined
fn Cho Grot rean watil thsy wIro maarificed or Cled O fotwre)l ambes end 13,

mw.wwmmmm.mwmtwmm.

2. Beto god Typs of Besction. Tho t7po OF AL Fematice 80 tho tnheled
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Shcafiber agdestos was ¢384:LalLr Lhe Suwp &2 hal tlready obearved La the
oparismnt Wi Ring's floate azbeclon. The rate of roastion alse cas spprexi-
nw;mgnmmmo!molvmtﬁwmomnwhpm
vy mech Yoo od after 15 to 2L months of axposure enly a very fov amall fecl
of reartion, which generally reqaired nicroscopic exaxinatier fur detectiocn, wero
mmemmmg‘.

Umd) azpocures kad eontimuod f.r approzinsiely coo yesr, there was iittla
tondancy fer dust-centaining phagocyion to collect into clumps. Oy 15 Tomhe
phagosyias had bermn 10 eollact about the wlls of a fov of the respiretery Wweo-
aldeles with @ littls proliforstion ar infiliretieon of womsextlesr ¢ells in these
walls. Thare woro alse some multinuclestsd colls but thay wre alwmys of thy
irart foreign-body lypv. AL 5S to 2L Eontds ths esllular elusps wore somstime
ite mried o Prowtimes chanwen in the opithalium resulted in the adouomo~like
or “sdencmntoid® apporrence previowsly describel in Sacti 17, In moet of the
cdeequont mmbyrs of Lhe saries, the reaction romined csllalar in yype, Ins
Sez, hsugver, fibrouws elemants doming'ed ths pictirs. In Lhe latter ceoe, Uw
oollagen w2 3als 4a esler end tanuus with no hegvy smllar kyalintsstien. 4As
40 2 roto éoceribed Dalow, the clvselar walls might %2 mede wp of o tamd of
eallagen supporting 0 layer of epithellny, Lt with a0 eectained empilisriss.
the treshocteenchial Lytph nodes e readiicn was a3re pronomneed in Lhis empari-
st Ahom 43 W0 provisys ans with Ding's feats asdestcs, prebebly bossmso of

oo troncrordsidise ef o comerd of fimo pordileles (o tho mudes &n amimals Sxdwllcy
short-Liber ashestes. Th3 resciisn was coezntially €3 Szeroesd io retienlan, rether

shan o fuwosio, with precervaticn of ¢ cicieal c3lls bedusen 00 thisckemed

vetiolmr fOe0, DAffure deenic plowriay vithowt cvidemss of puinsmsry dnfestisn

mmmmoewm.
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3). Propressiei. 1:the 1i-J/u montius follow'ns the camratio. of 20 oo '
et s tn Aunt, progressien of disoasc was oot defiaitaly

dexxr.atrated But mall . - eonle Lt v abaslitely dispreved, owing 40 She wari/ o
LIJitY of tho rcomensc 4n dAfYeront ;=fxals. AL Vo ord of the Gust cxpesere of
0 coaths ttd Figo Toro read oo o and ow as 20, Amsag tho M) remsved fram Cwst
the Flrdtnea ooro oasjebiet (n 2 Qhe rosetion wao ¢ 4n b 4t was o) 4n 9 44 oo
D5 an 3 4t wa beop end 4n oo endmal 40 vao S0 D 45 quite B2eoldlo S Sheso
vith 083 £23L oree) chmvgon 1od alzcaly dwaleptd BB reneticn than o mezatne
dor B 022 time Cpoowo caged. Oines H T SIWER) “WNiims excwved spere-
dicadl; ond toro oo ralaticship w 8o longlh of tlmo afNer rasention ¢ expw-
s ths dUffarcnnus o ottribuked 10 variebis 18 adivibusl euseptixilly.
™io vicw roceived curyert fvin KO edonical analyess M!:.uu..ru..n-
wealed comparadlz arovnte of ach and silies ‘n lLaars with widal) Qlllerent easwsis
! Loy eanre. Fur aaadlo  ® oot wd oilies valwas ware quito slaller fer
A0r Al ‘1 eLmR o BONWA 2 L AN mores) el Adoisb @ik, pot Ho bis

O roactic. fer va & 'mal wa. (o (O ansthee, o) and fer AN3 WAL, ea'r s,

Sie aSzietasis Badics, The fematian A¢ pehenteazia fndies W &2 furod -
resoly Mmiteld, Ar § malv' epumo ely s

very Pam Bhoet bedy eculd by fou?, vezelly tnslde of eslls. Arcwnd o Plaest
drmcellwiar particleg thoro W llsy deraalte tovin: o samy eelsr o Ghe
adonienis bodr. Bapocue of @o yua hod pormiticd ea asvammlalles of aouy lewger
fivcrs b .t wAL2h b amhoricalie=begy caling drelopexl, Mot Of En €T
éﬂ:Mm«&Mmm&Mgownwuﬂnmm. £y o
“Oth sooth ar” thrrafler, SEy TET CapRra dwly summvowd althergh s rero
ip ereparioog *1th W Ain'inge (n U t4ag'o Mleato exparizest .
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35, Thite Rats. Seventysilmes thils roto voro expesed t0 atapspberic short-
fioer aobestoz dust for perinds wp to R montha. Setri~
fisings Grping tho £irst 10 aonths wero mdc Wmonthly end for the reruinder of
| the expariment &b J2cs fieguent dntorvals,

3. Rate and Ty1¢ o Seactios. Ths deat eslls witil 6 montas waro videly

‘ ' postiered tnd existed in foci enly sporedti~

i oally. Beastica ws limited to cccoxicoal sligh tWictwnings of the sopta abowt
omll sscundatims of dust cslls. In a fey rets ob 10 wmihs, Where wen o oup- ,/
. of early fidroels but tin chango wes 8o OLIGM thas It would prehably be

A overloaind vitheut the el of éust cells %o stirest sitentien %o tin ares.

. Only 10 entmals vero exposed frvm 12 to 32 montha, Ia eaoh of them b larye

shouy! miante pabches of wllrdaline? fitrastc Alatridutet 10m that of asdostosis

bet vithowt actestosis bodiss. Tha lasicns, visihle ealy At & mageifisetion &f

10 dimsters ¢ mre, sonsisted of potchas alony alveolsr Gucts {a which the walls

¢f %s cAr opaces wre very ek, €ms 9o euollsa collagmn fremswork. Comeotivo

1 oems o Peod-Blolschoms! stlver proparstions reveslad eaaplets 10es of espll-

1 dary t2d lesally. Omteide Ghw esllagen wny & Wi layer of epdthalinal ealls,

f ) Wiy 444 not veosbls iy “adenmmtoid” change charecteristic of guimss pig &o-

P dostests, B plewwisy o gresant. Jsor She leclens the mir spaces vare f1lled

| with pasgocytes comdaining gray to yullos pertisulats et aad o rerc demg madod
aactes M. Careful soured failed (O yowesl oven o eugpesdien & o astaIte-
cis Wely. 9 Woshoelworsbisl nsfza thoved spest fecal calleokiens of weno-

( aytis oolls ad 12 mmstho and, &b 0 mesths, oums ELEfUse Wicheing of Ahe
mAlalm. 0 £ io tharo wes efinito flivesis edeag o murgim of tho

. e ol cdoafing S0 (32 madicsddaal crsolsr Sleoco. Compared vt tio mospemee

rn
A4
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Resudis of chedel a-alimer 2ii2 00 Lro wilte rete are piven 4n Tatls 8 and
the everace values hav oA tamdaicd in Table © for womrison wits slxiler
valuag for rats inraling other cuz;t. ™e conoentration of ateospherit particlas
Co whlch thr cxdnmals tero expossd wao eppraxisately tho omno for eobogtes ond

qrards; for the graommsquards Rixivre, it war about tuies as hich and Jor ehert

Sivo Mxa- 4 Ligh., It wAll B marte? that the wpecntares (or oahootes oro lowor
thrm theoe £or quarts or chart % oo slsdler $¢ thess for Whe Cypsun-quarts

mixtere, in Tich ctoopphorac argivtiraiion {ecdeld 0 reduce ths amount of Gust
iedmlad, I might s inforred that tho tetol quantity of asbestos dust fzmhaled
w159 or that it had bemn oliminated frey or disgolved within ths lungs, In
the gressot 033k of our Imowledze cvaluatiss of thioss hypothesss L5 3ot possihls.

. Catz. Tuatty cats we~e mesd in this inhalation experimect with the
ohort-fiber cobestos. Kighteon were kspl fu Whe duzt roon wmtil
death; the azpamwro porisd rening frea one morth $0 aesrly L-l/2 years, azd %eo,
afcr o Gurt exposure o )1-1/2 wonite, were reacved to narnl alr. One of theec
we sacrificod $ woatho, sod the other 2h memths, Aster.

38, latc end fype of Desction. Tho renctian was essentislly thot ¢ ma inert
dust, evon aftar mote than b yars of axps-

oma. mummmcmmmmuwwé
Abrceio 15 tho valls & gvwps of cadplewrnl alveslli, rather them iR B2 pord-
Coosmdolor oxso. I ens cxiunl the changs Wis extenzive easmgh 49 b vioxnlived

o c0 izepectics of the costdan.

9. Zagy Gmpges. Caly 4 ¢5y exdanl vith the lengeet @pewo &4 the
Sy voveal definitely eloorwn) chadews. Afier D5-3/4

rookka A% Hataro Wy nogativog after L caatdn o Sxist wottling cculd bo dxtosted
' tarcaghest LHAh Jumgs. A0 etspay, O cxaths dster, thoro wo @y W

Bl e SN ENTAR st ke o8 st SR 0 RITIIT,




Sioroals & tre omlawrs, 2o Pl atnyy lyhesrtic dafiltration absut sewll
bronchioics,

[}
10, Achostozls Bodisz, Q. tolanned £oarch & fex yellow stypicol asbestosis
beilizs, caty end wWithowt awtmtions, wre fouxd

in two ertods a2paced T pars thee a wear,

3. Rodblts. Right reddilc woro expoced ¢ dust Cor perieds extendivg frx
oze to eoro iran fivs yare, e last ealml was removed

firen tho dust room and Joft in porma) alr 6 aouths befere beisg sscrificed.

k2. Rutas snd fype of Reaction. There Wus sever anough fibrosis t0 be Go-
A tected gressly and them: wes no otreric

ofhanive plowrisy. Hicrosconic aviiunce of alveolar wall thiskaaing was fiwt
detéctad after adout 5 years of cxpiviro and was Sem in a1l five enimals exrmcirad
tharaafiar. In coe eatual tlil dlud o parelyzis after nee)r forr smavwe nf gon
paosre ) rasctiss ms axtenxive caongh 0 be visiblo on gross dnspecticn ef
tisges cocticns. o presidility of pulmomnry &nfestion i this amimal could mot
52 exsladed. lNowsver, in asother animal dying two years later the fecal filwvais
€29 Rt nesrly a3 obwious or 68 advanced. Aroms of imvelvement, which were
wwmorwmnmummﬁ,w
vigresoopieally ¢o taoomo mero fibrozs with the passage ¢f time but thcro wa
cover soch catresshoznd wpea t2o lumen of air speces ead (0o crebitectore of %be
g o prezervad. '

L. jsdeptesin Bodics. Asbooloo bedics wwQ not datested fa rediito 0dat
@led earls 40 tho axporimert but wero som in il

CAzls Wzt tad tomm Gpocsd ¢ Lo dust fer moro than Shrco years,
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' L. Srmary apd Inteopreticion.

The ordminal propoan of the ermoizen ws o evalmts the cbemical
theory of the pabthwCoRcic oo asheyticis, It wns falt that 1 the tissus ~cao-
tian to asdeclos wxe chemiotl in origin an aconlareted or asceciusted response
voald result froa axvosuwse b Sinciy-diidcld asbesios, ¢s 18 the cess with quarts.

Thio exporiment, in vhich the re=stica ves slooer and less axbenrive than wita
Ring'e flocats, indlicatss thot tw meg is pol primarily chemical in V

aature,

OF the four speciss expodcs in Wis axperisant oaly the guinea pig and
3 rescied vilh charectemistic peribremchicler fidrosis. Tho eat reasted with
etypleal eud-plomre) fikroois and in the rebbit the Sibroeis which oocwrred could

u»mmwuwauzmuemmmmv Fﬂ(
N

A5 iapfayie, o iy 3o P Coc WU Aifetic b,

Iz e inbalstion oxperimwtt with sht-Ciber asbestos dust & small quantity
of mproed addertor W miznd vith grount materisl in erder to produce 3 suitadls
owt cloud, Thes evidense of g éust reasiion appesred in the guinea pigr éuriyg
o aperioent, aﬁmmmwwmanu'mml
Gk cf deng fbers 4a tho wground asbestos wr v 8 dalayed offest of the mers
rmdot S dust. (ovncopooully, enotder iadalstion anperimant was otarted in’

MnWWmm
‘ ¥, e gwtiag guteria) ce tho greund short-fider abestos wwed in W
wovices fabnlsticn aperineet Uit © wegrewt saterisl vas mixnd oAt
5, o ebtcds o ufficicat caswmt of cwospheric dust, tho destign of the Guwlirg
C  omroim wa deged 0 o open type o hoppar aad frosh ot ws edied Ay,
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Ovin= t5 the iend: .y~ S Materis L te fauz 37200 puie~ules ".4ch frovented
tch of the fibrous poolion Jroc licatin: ou’ of the noprer, Lhe ¢is;eraal of
the Gust wmr =0t entirel; ua~isfactery an? efter 7 somtho of ope:r:uen, Q.ho. éur’. -
ine eachine tas recorve™aC W 448 erizinad du .. To provent ®pilling® or tho
formation of erhemulos ¢f vru.stos, cStrel wirn bruches were attaciwd 10 tha in-
side {m-rm of the hoprer aid Lo the rotzting padiic. This &varyex:nt gave

aat. sfaclory resulte and wus " 3ed for the rezainir; Il cmihs of the experi=ect.

L7, The ecronicion of the Aw ratoricl {ghortefider asbestos) and of ataoe-
pheric dust Libe-ated fruu the Balledllsd product in ihe dusting me-

chine 45 piven in Tadle 10, Taese vaiues are bared Lpon petlrograph.c study and
Xy diffraction anul;sls. The ats:optoric sxxle wac ccllected with an oloc-
trostatic precinitator atter vire brushes had bean dastall~d in the dusting
mechine. Provicus to this. the cirysotiic sontent o2 the alresuspended materis.
was undoubtedly lass star the 15 par cent value river in Tadle 20. In an imter-
i report, 4% wos 2atcd that the sir-horms dust eontiivesd gbout § per et of
ehrryootile before the wire brushes ware ussd wd up to ! per ccul afterwards, but

thess valuee weme rreo™)’ 10w, (artitative eatinatan o ball«xilled ssbestos

éust o3y o comewhat iraccurate decause it is &ifficult to deterxine Bow mach
of o dust sampls 45 fitrous vievsotiec and how much {s nan=fibrous serpenti-e.

b3. The gust concemtratisn for the [lrol 7 sowihs of the exaerisent wes
shout 300 sllien perticlos par cublc foot of alr. After tho wire

truchse hed boon ingtalled, the dust counts wera o 1ittls highor and tho eversll

Gverege for the firgt yesr was 106 nlllion, The orerage of counlc for the secad

yeor w163 cillics ond for the third yoar 1S m{llem, - .




‘ : LS. The sise=lrogs. v of Lie crorernamts of ataospheric cust collected
. ! inglde the alril tesss Wit the slactrostatic apparatus is reported
4n adlo 11, Tvo gec-ies vire diin, ore bafore tha wire brushes wore instelled
end oma after. It will Mo roted thal after the vire Litishes wore in use &
greste groportion ef vary fire particles ond alse of lonjer fibors ves reloas.d
j into the alr,

$0. Resction in Animcls to Inhaled L0 Per Cent Ball-Milled Asbestas Iust.
Cuines pigs, rate ond mice wXO used in the ishalatice experiamt vith
the 1T par eont ballxilled cobostos dust. The results are summnrised 4n

Tabls 12,

J Sl. Ouines Pigs. The experimsst vas started with 100 guinea pigs. As the
O dust exposire procsdded, there ware 39 secidental desths,

J 32 of pradeomia in an epldemic. After 28 monthe of dustine the 15 swrviving ;

{ guines pige ware tronsfarred 4 mormal air, -

l L

o
62, Nate and Type of Resctiocn. Por the first year of exposure practically %_
1 ths only resction 40 the dust was the pre- f
sence af sasttercd phagocvtes and an ocoasiensl ximmte ssbestosis dedy. At 15

d and 20 semths £ gross response was visibls an thy tiseus section but micrescepisally
paritrenchislar fecl of inflesmstory sells eould be sasn. At 2k months there was

Ail) oo chenge Jarg> cacugh 00 bo ooen with g hand lams clthough mieressopic
it rovenlod ecllulrr cosTmlatices sbowt Sermiza) brosshielss and weny
e2vo ashastesis bedias, chiafly within eslls,

|
{

Guntics) analyves of the lungs (Tabla 13) revzal that 4in spite &f the ]
] Umited teswe recstiosn comsideredls dust kol tson roleized 1a tho Lwng. !
o . . }
¥
’
’ 2
‘ - ‘. - -t - rnon ce Gy 4 '_-watmm:‘?‘.,__ . cutve lﬂla_d
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$3. Propresnier. It lmge ¢ animale exposed for the full dusting perisd

(¢f »anths) &t thon living in rorml atr for 2 months
rcvetlesd ths changes descrided abova and alzo very glieght peribrenchialer £ibroe
els, Aftar § monthy 4n mormal air tho findings ware sizllar dut ¢t 12 mooths 3
of L sni=mls ghowed grossly-vixible characteristic perilronchiolar fitroels wiw

adeomiolid changs.

L. Jxh Sbode lnwolvecent. Ths trachesbronchisl nodes ware essentially
negative mtil exposure had besn eontired

for more than 8 yoar and a Wl?. Animels szerificed at 12 sonths and 18 months
reveslsd a for mizuto collections of phagocries containing particles but prao-
tically =0 fibors largs enorgh (o be ecognised 23 such. After 20 mcntihs of
eposure )y monocytes filled with yeliew gramules were present, AS 30 mseths
there had boar & slight increase in veticulur tut mo fidrosis. No fwrttar ehamges
coswrred in ths mades. Asbertosis bodies = not seen 4in the nedes of any of

tho guines pigs.

55, Adsbestosio Bodies. Mirmte asdestosis bodise were etsarved as early &

J somths afe’ exposure bagan, Sub they 414 nol de-
own mmoress wiil 15 months tad elsposd. The bediss were chert and prastically
all wro ixtroscllaler, althoagh ot 20 sanihs oems were Msug ensagh %0 preject
Suyorv! the eel) berders,

D 45 dsportent to note that 4a the later mauths of expeswe Shars uad o dis-
Siast dmeresse 4ia tho mmber ¢f lerg fiders @p t¢ 70 miorems in Jengtd)ia the lungy
and that afler exposmrv ceassd charactoristic lmg astestesio bediss wwreo gee2.

G6. Wito Rots and Mics. In this aporisont kO rate woro expsssd £ paricts
P W N osoths cnd 2k cias fer povicds v o 12

«Zh=
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months., Haithsr species devalored aver a sureesidon ¢f tyboctosis and reaction
s Umited to shagocitosis of irdaled ;uotisles by widelywscstteted dust cells
which reminrd fres {n oir opiccs or wime tranmported te the tracheobrenchisl
iyeph nodes. Yo sabestosin bodies wero found in the rato tut ip the mice thero
ware & vory fow small non-hawtrated forms within piagocytes.

In 7 B3Ess 1mon sectioned theme weme 3 inrtpiren of misonary cdgoows (1L€),

- 57, Sz and Imeprotation, |
Tho “:rene peartions observed in Lhis experiasct ware Buch lass extensive
ard slower in duvelopoant than in the previows investigation with ghomt-fiber
agbestea, Since prasuzably there woro fomr fibere longer than 3 microns 4n the
mterial used in this overisent, U reoulis tend 0 conlirm the interprolstion
mde in Section bl af ¢he ghamtafhor mperiment that the reaction gWNENY L5 mot &
 primerily &n&e&l in mature.

The fncins of long asbestorls bodics dn antmls irhalin= the ball-ailled
asterial 10 on axasple of we Aifficulty of cowpletaly elizinating lang fiders frec
an asdastos preparatior.,

Ia regard Lo proyrussion of reaciion after remvral fros Cust, 2, was o=
carved {n thio exparisent but mot in the others, tho following interpretetion io
effercd: When tise reaction {5 woll-<devoloped st thw teruimtion of axposure,the
cantrasticn of tho fibrous tigsus would ohscure ony possibls progreseicn. Ia this
eperimnt, ewwer, dlize aly thy carlicst stage «f rescticn was pressat of the
timo of ramoval froa dust, 1to Cubiequint progress Tas appareat. IV ohsuld be
avigd that (o degread of [rogresoicon ves oo olight that 4t eom bave MtRls, &f
oy, @estieal olonificanca, )
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the seoond year, U8 millior; for tho third year, )y mxillion; and for the fotridh
year, L3 ®dllon, —ant ~n of the iopincer sazplos with dark field {llumin-
ation disclose: that many fine nurliclrs lasa than ens ricren in sise acoompanied

ths larger particlos and darl: £121¢ counts wore, oo the sverags, sbout Sor 6
Sirzg larper than thg Light ficld counts.

62, T pise-frogumey o! olmosphoric caaples uf Lbe longwliber ssbesics
Gust ané of ths Lall-axillsd dust 43 showm in Tohls 16. Peth ecwples
e callostcd vith Mo eloctrostojc presipitater, It will B3 moted that thave
vas for soro fibrous material 4n the lomg=fiber dust.

6). kssction in Animnls to Inhalod long-Pibar Asbestos Dust. Owinss pigs,

e8ts, Tets and alcoe vare emuioywl ln the inhalstion experinct witd
lsng=fibor asbostco. Resulto of tho exporisent, summrised in Tedls 17, are
¢sserided {n greater dotall below,

6. Ocives Pigs. The exprrinont vas started with 100 puines pigs. After
exposure ha hesn carried oo for & year, G eevore epicamic
of memonin arvee in the dust reom and absut oma=third of the mimals dled
o dlled. %o repleco them, 3 mxre guinea plis ware added to ths swrviving
grow ia the Cust roou,

€5. Rate and Type of Resclicpn. [lis.clogical exaxinatisn revealos gressly
' visihls lssions i3 tho lwmge afer 8 maths
of cpecura ¢ deod; csmisting ef erllelar inflltrotiics shewt Wbe taruioal
brcoskioles, 4% 12 ssetbs, thco voro adensentolid chimgec 12 Ohe alir opaces aad
wmw@awuwmmum-uumu
caimals, mwmmbamwamm M

wummmmmwmmmummwmm




Uy the M. morth, it nai Sfteed out inte the paranriTa. Ihe loaions were
rathar shurply loeslds . &r the aciensions from A ffamcat broneNdoles showed
no tendoncy to fusc, evan §r anlmls cupooel Jor the smism perdied () years),
Althouch the intraepulsonary react.sr. somstines resched the plers, thers v.s po
dxrolvenmant of that acchrans. Ko exchyvesa was tisible ot any point. Soms
thickening of the larger brorchi with a cnronic anflsmmstory infiltraticn wus re-
vealad, but 4t probably was no moro then would be procuced by & simila~ exposwrs
to any Gust. Por the £t € pomths the wwngnrytan corsisted of ponooytas or
very seall gisnt eelln; later, giant cell fsrmiis.: vas more prominesl, After
25 ponths the Z!ant cells vume large, filled with ye'lovish<trowm pigoent and
scoatines vacuclated. An cscasional animal showed an Adxixture of polywmorpho-
puclsar oulocyies ai, iu guiltss 473 esposed fer & sonlderadls porind,
eosinophiles. The resciicn vas st Iiret entirely celiaiar Wi by 15 mudis L1~
trous tissus fomation was definils, Foovwver, 4t ow o 8Ut'0d 3 stage of

4 . .
alimsation sugrosiive uf sliliwals.

4 moosrete individual veristion occurred among the @xpoeed & lmals, beth 4in
o rate of develming lesions and 4n the Jware of dovelopmest atid.ted at the
end of sxpocurs. _

Azalyoss of vhe langs (Table 1B) disclosed tiut sltbeugh the tissu Pesponse
0 mch groster 4a those guimss pige thus in thess expeed to elther ehatedider
cr balleailicd achestes, Lhe momt of mineral mttor 41 e lung ash ws L.

65, Progreszien. nmmmaeommm»mmma
ranoved 00 carmal alr, Shore ms o taried tedeny for

ealinlar {aflavstory reastics t9 elear. This effest, ecesmpomicd by eszhrastice

of the fitrows 0isews, Fezulted in & diminishing aiso 0f %06 fosal loviems. Nooe
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° Lhese animala, Mllcd ¢! VAr'ouo reTizic «m o 1L mortw ater exposure,
rovealad laslons ag Jarse t8 U 9 .0 %0 UL cacrifoed at the end of the
POmorih @mpoems period o1 WMo in &dnalr Thich rewioed 4n the dust room

for mare then 2V meathe. Foziesn =opito aftor éuut exposure ceased, the focl

in four of the oix rowinii~ silned pine wore oo smal’ Lhal Lbzy wero visible
euly with & hard lens.

Renction 4n the growvy exnocod for 27 eonthy ard then tremsferred to o narmal
atmosihere vas quits glailx o tro recpence in tho Z0-couth @poswre taimels
antiongd ove. Eorsrar, &) M~ -wrg alwys visibls oo proes inspection ef
sections of all =vnaa pi-n of thy 27-e0ath oories tart in Do ingtonoe tas Shere

ovidance of extaasior of the resciion,

67. lpwrh Rods Involvenent. Ras~.ion in the trachecbromchial lywph moCes
W fiszt visille st the thind month of ex-

pasure. At the 8th mooth matencs of collula~ commiciive tisews bagan to eppear
in the medulla and by the \Lth month most of the mode hud besn replaced by
collular cormactive tiscus. This picture, vhich resesblsd that 4s esrly ciliessis,
parsisted to ihe el of the experinent. Sowe aninslr, as & variart, cheoed hasvy
ahectd of diffuse 2smssriss o lwvge aclive clant cells Bt thare ws nover axy
secroode er hyulioe [umwiicn, N spinfic-chaped st cclly wre yollowish in
oolor fren fire pigmnt gramiles that stained for ircn, 3o fidars eor asbesiesis

bedics Taro seen, . bM
s

€3, jphestosis Uedigs, 2Lltheugh asbestezis bodiss wuwo s exrly co eme
otk aftcr epecro begus, they M rarc ead haed

o fizd. &% § cactho covo ware viziblo, ehiofly colled tmeide glomt cslls, cad &b
8 msaths By Sodiss were £reo in comnective tisswe. They bessms foirly sbumdant
mm%wmmmmmmmuwm

@)y darately suxsroRs. -




s 65, Cats, Four cats intalec tho Long-iver \abestos dust for pariads of
U, 25, 2% and LZ months, rospoctively, and waro immsdiately
eacrificed, T oihcr catz, after belng axposed to dwst for m.mtho. Uwed in
0 marenl otocgphare for an e2éitiona) 2L contas.

0. %ate pd Fwps af Raostirn, DOrpomwo for 1L nonths was sufficimt to

groduce cslliviar somsulaliens of phagooytes
areunl terminal Yroachioles cnd porinheral rrtarioles togother Witdh ompnct eol-
lections of sixi’ e oolls in tho trocheobronchial lymph nodes. A¢ shat Sim thare
@9 80 typical anbastagis bodies. Lut mmooth pointed sellsw fibers were oesn very
rarely, Uith contimed exyoszre, vp Lo LI monls, resttion in ths locstisns ncted
grogrased to the Pormatian of eallular eramectivc tissus which mds wall-dofined
mﬁuwmmw‘wwmm,wwm

- plazia and lymphoid infiltraticn of bronchiolar walla, The bronchislar epdth-

" olimm ms 1w amd flollened, giving the tubes & smooth sontowr. Typlesl asheste-
als baldies ware mot forwed althangh thers was an cocaxional yullaw, masetd,
el fider, U plourisy ws preoset. The roaction ws cizilar in lsestien to
. that ia the guines pigs, Dut fikrecis was much slower in develspmert and had aot
reathod ths samp decres of mbturity.

(3 ISetlay Gwrges. Escsigexorass of threr este were mnde aftar aspacure
pericds of 25, 33 end A2 months, V3t tiscws ekangew werc
mdmﬂu@-mnumm

‘ , T2, Rete. Althengh 20 roto w20 placed 4a the duwst resa, uoy dicd fyen pmoe-
| ' cxnla od vve oot owitble far otety. Pive misals, of wiich ow
O psasd S 19 ooetho and fourr fur 29 comtls, wEro £ from pulsoeery Lcfee-

tien and offer o basls for ooncluzicas, |
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™ 73, FRale and Tyw 2f Lesction. AR four animsls sacrificed at 2§ momths

| showed o well-amarked poridronchiolsar fibrosis.
In the 19-manih znisml, sosction was Just beziming. Asbestcsis bodios wers
Frectisally aboent &t both 19 and 26 months althcagh two omall emooth bodies were
found in the l9-month aniasl after ¢ lom serrch. Tims, these enimals exhibised

i fibrecis without ashestosis bed.es.

7u. Mice. Oul of 20 slite mice usald in this exporiment, 1l lived @ year or
more in dust an died or vere killed without showing an oppro-

cladls doegree of pulmooary infection.

' 5. Balo eal Typw of Beacticn, Joaction wes Limited to phagocyteris by
h monocucleer cells. Ugmally these wes wide-
. 1y sesttered trrough the alr opeoos; & limited nusber were gromped about the ter-
! ~ mizal Wreachislss predvsing soms thigkening of their valls., There was wo sug-

Jﬁ Smorons edbootecis bodies were obssrved &n smimals Milled lste in the cxperi-
meet. %00, thess anlanls efiidited asbzstocds todiss withewt fidwesis.

6. Quuwry sad Interpretetien.
é ) The purposs of this exporisent was to erelaste 8w ispcrianss of lexg

£18c70 ia the Sloses respsace to fsholad cobestea, The raculle fndiesto ctegly
| Gt demg Sibar @0 COfly raspcacidls for ths peoctica. Thw, ia gulzms fAGs
. vecoties Comilcysd cxlicy Cad baerso OO CEtcEatvo then dn provices cRpcrAasia
bl mmwo?emm&mwommMMdWMme
grocniclrs fbrecis mo preduscd

205 poap 02
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83, Deperimuts Uping lotraperitoveal Teshnigue.

The results ¢ injoction experimente with the imtrepe-itanssl \ashedque are
given {2 Tadle 23, It vill o moted that the long-fiber duste preducsd o fibrows
4 roarticn whils Gwtc cowpcoed of particles ) misrems ead loos in slse emeed wmly
€ Lo typo of reopemso. Those eperiments intiests clso Ahat tho filrexis
taitioted by the Lrritatien of asbestos fibers is ot Festrieted 0 e lmgs,
€3 s ferazrly assumad, tut ean bp grefeced 4a the paritensmm as well.

o
e

LY. gROR ECPIRDOTS WITS ASSETIDS NOGAALS
A‘cormummmmmuuwmumn
opesific phaces of the ashestoris prodlem,

’

85. Protgstive iotise of Ajmimm Cowpowsts.

1 Istrelrechesl iajestion of ¢ swepumisn of lang-fiber chrysotilo to whih
¢alisdda) eluimm iydraride bod bosn added revenlsd thet the additice of the
Qlmizn ocxpsund €14 nst grevent th3 tissno irritelisn preduced by etirysetils.
12 enytiisg, %ho acwle inflammtery respanse 10 the injected fibrews mimaral
20 arcalaredod. Cue msath after ths last dajtsotisn of tho 6ot suspaacion 0e
treiiiolitis weo betmmiag fikvew .

}

0. Perypaien of ssbestegls Bodies.
’muhmmammw"uboma—
besd cr tioom elmrats &xd uat, cs hes besn suggosted, frem \he winsrel fiber.
Tellswing cfdouiensom fnfsetisn of o Kimlo of Gwyestile fste $ho grala of
. GRAma A0 = CD bisd comaletry 2 por cmt oo Oho oddor 0.2 e cd PegOy-
\. 2o ecdestestls tedies wrro cpally wamrow 06 totd slie cf Anjootisa.

e
3 et
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An attEmt 10 producs csbastecis bodies in guinea pigs by tsplamatiss ef
tires silk bags eortaining fitreus chryootils oo thsuesses’wl. Car bag plambed
cuboutanseusly in tho sbdoxinal well dissppamrcd; the other two hags, plased is
Ao peritensel eovity, gremed s 1fttle fureign bady resctiss ot Do ashestesis
bediss i o yozr.

_ mwmmmwommmormmwm
e lag Lisswe falled to produce the typical tismw resstisn 4o asbestes
£hare. THe injected malteris) was htained by digestisg with sedlum hypeshlarite
sslxtisn lung tissue remowed ol amtopsy from an asbastes wurier. The esbestesis
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