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ZEIRQUUCTICE

Cne year agon, on Octoder 30, 1947, so intarim report vas sulmittad,
covering the progress of certsin aninel exparinents vith liylo over & total
pericd of 30 months., It wvas mecessary at that tiae to recoamand further
sxpeTinents scecerning seriala passes of the prodlsm. The ;Tesant rerort deals
vith the final shases of the experisest them in ;rogress and vith the early
cbservaticns made in the new series of sxperiseats.

The original experiasssi hss sow beea eompleted and the ecnelusions draun
are based xpom the resulis of s full thres yeara' exposure to an stmcapheris
suspsusion of Kaylo dugt. PFrevious exparianos has shown that this iz the re-
gaired period cver whish exposmres to 3 dust of deubdifal Mological esetivity
mist be ooatimued before fimal ssmslusicsns sre warrsated. This experiamnt, in
fast, somstituies an example of e imporisase of sush prolosged study for, as is o
be shown balev, the fimilags st ‘ares years were sirikingly differemt from those
at two end ene-half years snd the teatative sssslasien Tenshed st that tims must nov
be zltered. Thus, at the tise of the jrevicus repert, tie evidsosgs indliceted that
Kaylo asted as su Sunert dust in aormel ruts sad guinee pigs; reswliing omly in
ths formation of slumpe af dust eslls, vithout filrveis. Nowver, it will be
showa below that Kayio is espubls, en proloogsd iahslatiom, of predusiag asbestoais
i the lamgs of guime pigs, end Ahat it mhould be hesdled imdustrially as s he-
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he FMnal obreryations, dust inhsistion in sormal guinea pige,
Befarence to the Interia Seport of Oetober 30, 1547, will rewezl that %o

groups of normal guinea xigs vare plsded in the dust rooms ome group in Fetru-
ary 1945 and the second im iugust 1945. The animals vers sxposed to :tzos;oeric
suspeasions of Kaylo dust for eight bours daily, five snd cne-half d:y5 a wue.
throughout the sxperiment, The dust concentration, waich varied soxewart frox tice
to time, has avernged 118 xilliom jartisles per cubis foot of sir cver the entire
couroe af tha expeviaeat to date.

4 twisf review of the cheerwutions daserided om page 4 of the previcus re—
port wvill reveal Ut up te Irty momths the reastlon in puinea pig: v=s liaited
%o the sesummlation of slumps of mearophuges, sontaiuing dust particles, in
goups of adisaend air spases. Wils cesmnsionsl mmltimeisated gilant ¢cslls wers
seen, thare was no undue ;rolifersticm of Sissue higtlocytss snd fidrosias vas
sbesut, i fav samistalalbls asbestasis bodiss wvere identifisd, In gener:l, the
acommlatics of eulls of e types desarided above sad their sersistence a8 such
over & full thres ysar period, without the develogpment of fibtyvsis, has been
found to indieats that the agest respomsible for thum 13 mot capahle of produecing
fitrcsis. Sush sgemts are 3ov conxidered to be *Mologieslly inert,® since thae
sare llular ssomslstisn bas mot besn showvm @ affeet pulmcnary funetion or
resistanes te disesse.

Bowever, of aime apimals sserifised smbsequent to thirty acaths in the ;ro-
sent experiment, all lave showa 2ot caly the adeve lesicns But «lso have developed
tros filwweis ofctrplmuof‘h.ulmd‘uun Hgs to sabestos.
M™is 13 s rather diffase type of filwesls wiieh forms chlafly shout the small iir
diets, kmowa as brooshicles, frem uhieh the air speses, or alvecli, cf the lung
arise. The appsndsd photonisrogrsphs show he sature of the lesions being dis-
cusged., This eondition is identionl vith asbestosis as can be seen by ecacaring
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Figure 2 vith Figure 3.

The lesicze in the trschectronchisl lymph nodes zarwed o coangs beivean
thirty manths snd three yenrs,

Chamiozl :malysis of the ilmmgs of guinea pigs thet hed inhaled Leylo duat
for eriods up to 36 moaths yislded the data givem in Tahls 1. I& will be noted
that ax e peried of exposurs Decame longer the ash value gredumally inereesed,
indicating an socummixtioca of minsral aatter in the luugs, There was a pro-
ounted lnereass la the siligs somponent up to sdout 30 monids and then s alight
decrease. The reasem for this copdition, which Ry deew cheerved in experissats
with othar dusts, 1s 2ot estirely alssr. 3izce ouly tveo suimsls wvere anmalyred
for sach exposure period, imdividoml values wars oecasiomally oat of line St
tue genarsl tresd was clssrly fadisated.

B Rlessssics.
The fizal ohwervaticas in this sxperisens wilh Ieylo inhelstlon in porwsl
guines pigy, seportsd abewe aad illustreted in the figures, prowe thrt Iaylo is
mpubly of predusing the chareeterisiis ressiliom, sshestosis. It i3 evideat,
therefare, that & emmsideradle partise of the nsbestos esnpomest iz Kaylo reasins
unshanged during Ve weamfesturiog preeesse or, if it is chamged, thal the altared
prodast saintains it sapaeity to sewse fidwosis., Walls the lesiome mp-to 30
muthe shoved 20 T1dreuis, ssrtais aspests of thes wre compatidls with s ;wellw-
inary stage in the develspmmut of asbesicsis. Thews aspests were msaked by the
inert type of reswtise te the mterials other Una asdestes in the dust. The
sharsstaristia sarly stags of he resstiom %o asbesiss is WU predilsetion of the
fibere to loealise iz the Lmms sad wall of the mmll sir dusts, iowe as terminal
wronshiolse, Thin 18 in eomirnst te partisslate mmisrials, waish leeclise abiefly
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in the sctual air ageaces, or slvecli., In the present experisent toe Jrestust
poTticn of the inhaled dust, being partisulate, lodged in the alvsoli end masxed
e peridronshiolar deposition of scum of the filrous eomponsot. In retro:jset,
i% is pessibdle te diseern that there is more svidsnee of dust cell sctivity in
the regiom of the wunehicles thas 1s charseteristis of the reecticn to an ilnert
partieulate dast. Littls signifisanss wes attashed to this at the time of the
JTevious repord dJessuse there was 50 svidense of the Jewelojment of filyosis,

The differensee Metween e eorly ressilon % Xaylo and that to ssbestoo
sy s izteriyeted an & asdifismtion of Whe lesions by the partisulata coapcnents
of Kaylse “Madifisation® of silisesis 13 wll recognised vhea lasioms of that
disesss dovelap follswing imhaistiom of & mixed dust eemtaining guarts together
viik ssterials of aa inert mature, such as irom axide.

IS ia of inpertenes te Bote thad wiile the paridlromchiclar reestions cb-
ssrved inerisisele fayle sa sapalle of sredusing asdestosis, they exxluds the
poesidlity that it may ezuse siliscsis, sizes, sver a full thres year j;aricq,
Adere is ia ne saimal exy fosus of hyalime modular filrosis eharestaristic of
he resstim to quarta. Jerthowwmore, 1% my ¥ adoed that the smimsis scow oo
ovidemes of e tyyu of 4iffues filvesis whish das bean observed in this labor-
atery %o fallew fndalatien of diatesmescus carth dusi, Ia regard to hydrated
mae-ealslius stlisste, s mjor eamsfitusat of Xaylo, (% say s ssid that wbile
thare 1s a0 geixted ovidenee ss Do 130 offedd e pulmcuary tissue, there is mch
svidenes o shew that s Waristy of cilimise, laeludiag some forms o7 ealeivm
slisates, arve Malagisslly issrt. It seeme likaly that the ealeism eilicate
iz Luylo sheuld ssmferm wiih this peweisns experiense.

Thes, e poesiMilily exfwessed ly Dester Gardmer in his early consideratiom
of ihis prodlem, thai Keyle night predies twe maummeonicess, sadestoeds sad siliscais,
with 2o remitant mfoty basards, has boun adequmialy studied, smd ecneera over
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the latter condition ean de dismissed. Murthsr considerntlon must e given %0
sshestonis, bowever.

The leborutory has reeently casmplsted s large amcuni of work with ssbestos,
vhich has beem reparted to eertainm othar supporting ecompsniss, but not as yet
pudlished. The following discnssion of the roblem {s drawn largely from that
vork, snd v worlld recused that these esmamts D comsidered ocafidemtial. It
is felt that tha follewing informedion mxy Be of ald to the Ovens-Illinois health
departsest in formulating a safety program, vhish eertaialy is neocsesary in viev
of the resalis of this Iayls expariaemi,

Ashegtawia, Weth in mam smd snimmls, ls & ebronie, slowly developing peri-
brovehislar fitevais, vhish is lats stages extemds from the original site of
losalization inte the surrounding slveali. The Wemskiolsr lomslisatica is sppere
eatly dee 46 We filroms matwre of Wbe minersl. Erperimemtal swadiss indicate
that the siief mode of astisem i3 Dy meehanisel irritation of iissus by the fiber:.
e strestwre of these f0urs, snd ¥ capadility of repested loogltudinal divi-
sion to melesular siramds,is impertent in U mabaaimg of ssticn, sicee e
solid fidare of glass wool are mot eapable of predusiag the fidtrosis. Cewical
astion 55 of 1littls or 3o imperiense in ssusing resstios, sinee eirysotile ren-
deved gurtisulate by ewdting ami sepsration does Sot initiate filroeis.

Cortaia inwestigations have indieated that s seemingly segligibls sroporticn
of fidzrous ashestigs is suffisient to prodwes the charssteristis reaetion. Thus,
oa ishalation experiment was eurried ewt vith Wll-silled asbestos in vhish sa
attenpt vas mde te elimisats «ll fiders frem 1be mtarial, It ws foumd to te
1mpossiltile 1o twesk wp all of the fiders amd aboub eme por smmt of the wir sus-
pemded dnst esnsisted of fiders. The aharseiaristis purilwoashiclsr fileoals
developed in the axpesed amimels afies farty mostha, Thus, 1% appears thai very
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small auombers of fiders are eapable of produsing mabestosisz, although the Jdevel-
opment of the leszioms is delayed. The preseat sxperiment vith laylo is also rz
examale of this faet.

e inportant sattar of rogressica of reactics after exposurs to sabestos
dust cesasse has hwen sxtsnsively investigated, The results indicate thet in con-
trast to silisceis, vbere peogressica semtimnes for some $ize, thers is no signi-
fisaat degree of grogressiom ia axteas of the lesioms, Rather, the size of the
lssicns dearvasss in ssbestosis dus {a the tsadmmay of the fibrous tlssue to
caatrsst afiar the stimmlwe 4o its produstion is removed. 7The irrifation of tiszue
Yy sn asbestes £ider iz sppuremily arrested vithin a fev months after it enters
the lmg Yy the ferusiisn of the "sshestosis dody® {a ecaiing of ths fider by irom-
eoxtaining material), with e resnll that the existing fibrous tissue ecntracts.
Tasthar thiz soxtrastion emurds & domafielal oy dalsterious effest cn lung funo-
tion iz wow wder lxvestigation.

Tafertumialy, the studies with ssdusios hape 20t as yet ecapletely clariflied
the groblem of 1is effeet en sssosiated tmdervulous infestiom. IS appesrs that
Sayle mey exeet a slightly mare msrted sdverse influesse cm the infestica than
does pare sshestos. D Aiffwrewsss may wll 2 dus ta the pressoes cf the mall
smomh of quarta ia kayle or perimps o sther lnxidamial fastorz. Ome purpose
of Wb ritndise 2ov wnier way 18 Vs alavify Wais prollam.

C. Semalusiong,

1. Xayls, Wesuse of 10 csntantd of an appresiabis momt of fibrous
shryseiils, is eupadls of Jreduaing asdeetoais and ahould de
handlied a8 o hassrdens indasivial dusi.

2. Xayls dess 30t preduse silieveis ia asimals.

00019%

Asbestos Litig.
Saranac Lake
1989 Depos.

e Exhibit p.84



3+« Iaylo does not produse the diffuse cellular filrosis of the
lungs noy reecgnised as resulilng from inhslstion of dinto-

mMeesus earth,

D. Zregress Repert om pew werise of experisents.

The thres phases of the expariasmt, as outlined in the repart of Cetobder 37,
1947 and ia a latter dated Mavreh 3, 1948, are mov uxier wmy. Whlle 1ittle of
significanee has develeped thus far, & review of the work is presentsd here.
Progress and results to daie of these experimeats are zivem belov under ths
title of eavh phase.

(1) The effeet of Layle inhalaticos om imberenlous infestiom imitisted «t
the onset of éust sxyposure.

Airty cxperizsatsl sxisals vere iafested vith tie stteatosted
strain {B)) of tuberels basillas weed in this type of experizent and vere
Plaeed in the dunt Twom e saxh day. TAirty-thres scatrel aaimals wvere
infested ¢t the sams time and Xapd in nermal sir, Of the experimental
snimals, £iX are mew dsed, two having bDesm seerifised 2t two months, tw
at four mowihs and twe having disd.

oo death ceserred 3d five weshs; dus to intsrecrramt meuaemis,
The cther vas s receat that sestiens have moi Yot besa mepated.

The animals killed st ve nonths shoved lesions ecmparable with
those in the eomtrels, Witk gressly aad ricvosecpisally. Ths aatmals
xilled at four aoaths Jave 3ot Deem studied misrossopically, Bt on gross
cmnination the lesisss appear sizilar ia the two grouge.

(2) The effest of Kayle imhalstica om regressing tubsrsulous lesicns ia
sgalnen yige.

In this phase af e experissmt, tweaty-five guimsa pigs ware

infeatad, and groupe of tham were kaph iz sermml alr for two, fewr and six
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wanths before being ;lieed i the dust room. AL the recect tiae tas [irst
two groups have been placed in the dust room; the third is to go iz on
Uecender 135, 1948.

Omnly %two animpls af the first group have beea saerificed s
Yo, after tve monthg iz the dust, MKlerosecpis odservatioas have not Dean

nade, Wt in the groes, the lassimg vers cemparsbls with those 2 contrul
sximnls,

(3) e affeet of sscumilated Icylo i3 the lungs om & sebsequent tubsreulous
infostion,

Thirty nermal guisea pigs wers plased is the duss room ea Xxy 12,
1948, sud e hagest 12, 1948 were iafusted vith the attemmated tadercle
adild, FMw sximls vers searifised at this tise far eheniesl analysis
40 ssteblish ihe enegnd of dust {sbalsd, Custrel saimmls vere infectsd on
the ssan date. laimgls were saewifised Foewnily, twe mcatis after infagticn.

Gressly, the lesisns ia U cperissatal sad ematrel anizsls vere coxparsbls,
ut aguin niersesepis edeerwtions have 208 Toan mda,

e remlts 0 date In this cxperinent are of 1ittls cignifisanee, sines the
disenss is « shrenis ent cad uxy shanges & t0 the indelation of dsat of sy nature
are mows o ¥ slawe Hoswwer, 1% esk Do suid thad the experimsact is sTogressing
very salizfasterily, sad Unt wve snticizaie none of e emmplisations whiek iater-

fored with the iaterpretatiza of the previeuws euperissst in regard ie the effest
of kayle en experimswiel mbereulssis,
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Figs 3 ~ ssbestos immmlatien, 30 sssthe, 00X

Tas Wwenshisles {n this phetemisregraph is just
above and to the laft of emmter. Sete W Wistexing
of its wall as im \he Legie smimsl at 3 mmutbs. Strends
of fiheous Lisows are
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Table 1
AZALYSZS F LUNGR OF SUINEL TI0S8
SO0 10 TURT 1Y

IVBALLATION EXPERINEYT “ITH LATLO CUST

Duratiem Ash Per Comt of Cry Tisewe Per Cent of ish
Anisal of of
‘mber Ixposwre DUry Tisews 5404 Cad Mgl 3109 a0 Kzl
aocths POr semt  JeT 0SS per cent per oeES per eemt per cent per gent
2 1 e, 4,42 0.24 Q.08 0,07 5,87 1.35 1.9
] .94 0.20 0,04 0,08 4,28 1,23 1.82
0 4 wea, 4,47 o.2 0,08 Q.09 4,37 1,99 1.799
11 4,62 0.1 2,08 a.08 4,42 1.59 1.9
18 ¢ e, ‘.u °.u oo“ oo“ 5.83 3.03 .20
13 3.5 9,30 0.19 3.08 .38 .88 2,19
a . “' ‘.n ooa ﬂou 00“ ..“ :.ﬂ 1.7?
34 4.4 0.28 0.11 0.11 .40 2,43 2,43
43 10 use, 4.8 0.48 0.l4 8.1} 16,13 3. 04 4.3
54 4.8 0.4 o.11 0.14 5,428 2,20 3.02
45 12 mee. 4.08 2.53 0.14 0.22 10,80 2.0 4.88
« 4,99 0.5 .18 .08 19.18 3,17 1.0
L34 18 mse, 4,58 0.9 e.08 a.58 18,27 1.3 5,31
L 4.9 . 0.28 o.n 17.08 1.08 6. 56
108 11 mee, .12 0,88 0,19 0. 11 13.54 .00 2,08
loa [ % - (5 8,18 o0 0.3 1.9 1,45
0 L 9%/ § 0.8 .14 0.08 1358 2,92 1.1
114 17 mss, 5.13 .08 e.)4 9.19 15.93 1.7 3.
119 4.9 048 0.12 0.1% .58 2.4 3,08
7 %N e, 5.0 1.18 0,14 .08 is.58 1.56 o.n
i 5,53 1.13 0.13 0.08 .28 1.28 ..
121 8 mme, 5.0 0.7 0.13 o.n 17.18 2,18 3,77
122 .38 o.0 .12 0.17 11,00 .18 3.28
%0 M moa, .08 0.08 o.18 d.19 15,10 2,00 3.28
ar 5.58 o0.87 0,11 -8 % 12,48 .11 5,17
i 5,43 0.54 c.18 0,13 .92 2,08 .3
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ZEIEOUUCTICE
Coe year sgo, oa October 30, 1947, an intsrim report wvas suimitted,
covering the progress of certein sninmal experiments vith faylo over s total
period of 20 months., It was mecessary at that tiae to rescasend further
sxperTinents eoncerning serteia phasses of the prodlsm. The resent rejart deals
with the final ;hases of the sxperizest them in Frogrses iad with ths sarly
observations made in the new series of experimsmis.
e originel experimesti has now beea completed and the sonelusions drawn
are btased wpom the Tesulis of « full thres yeurs' ecxposere to an atmcapheric
suspenzion of Xaylo dust. Frevisus experisnos Bes shows that this is the re-
quired period cver which exposures to a dust of deubdtful Mological setivity
mst b ocostinued hefore fimal semsluxioms sre warrentsd. his experiaent, in
fast, scastitutes an commpls of the inportasss of miah prolomged study for, a2 is to
e showvm Welew, the findings xd thres yeurs were sirikingly &ifferesti frem those
at two aml eme-half years and the tsalstive sssslasiss resebad at that time must nov
be altered. Thus, ot the time of the previcus repert, the ovidmes indicated thet
Laylo asted as an inevrt dust ia morwal rats sad guinee pigs; remliing mly in
the formation of elumge of dust sells, vithoui filrvsis. Howver, {8 will tw
showm below that Keyle is espudls, eu prolonged ishalaticm, of predusiag asdestcals
in the lumgs of guime pigs, amd Maat it should be headled industrially s a ha-
sardoas dust.
This repert will b pressated in four sesiisas sz fellowm
Ae TOmal cbesrwations, dusd inhalstion 1A mermal guines gigs.
8. DMsssssien.
¢. Comslusicas.
D. Progreee repord aa aew seriss of axperimssis.
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L. [Final obserwvaticns, dust inhslastion in normel guinea pigs.

Hefersnce to the Interis Report of Cetober 30, 1347, vill revesl that e
dToups of normal guinea pigs were placed in the dust rooms ome group in Fetru-
aTy 1945 and the secomd IR iugust 1945. The animals wvers sxposed to :tzosgmeric
sugpensions of Layls duad for eigat bours dsily, five and coe-half d:ys s wae.
throughout the sxpsrimsat. The dust conscentration, wnioch varisd sesewns t fro= ti-e
W0 time, hasz aversged 118 miliiom partisiss per cubie foot of air over the entire
courze of the experiaent to date,

4 trief review of the cbesrwations deserided om page 4 of the previocus re-
pert will reveal MWaal up %o tAlrty momiks the resstlon ia guines pigs vs2 limited
o tha sesummlation of slunps of mearophages, eontaining dust particles, in
coups of adjseent air spases. Waile occemsional mxltinnsleated gisnt cells vers
sean, there was so wndwe prolifsritiom of iissue histiocytes nnd fibrousis wvas
abesat. i fev manistakadls asbestosis bodies were ldaptifisd. In gener:l, the
scenmlation of sells of the types deserided sluve sand their sersistence zs such
over & fnll hree year periocd, without the develoment of fibtwwais, has bean
found to indieats that the agemt respomsidle for tham is not sapshle of preduciag
fitrosis, Sush sgexts are xov oconxidered to be "NMalogieally inert,® sinoce ibe
nore olinlay ssommlatise has a0t besm showvm e affeet pulactary funeticn or
resistanee te disease.

However, of aine salmals sserifised subsequsat to thivty momils in the ;ro-
sent sxperimemt, all Jave shown aet caly the abeve lssicny But also bave developed
trae fibrwsis of a type sharwnsterisiis of the respomse of guinsa pigs to ashestos,
T™his is s rather diffuse type of fShresis whieh forms ehiafly sbout the small uir
dasts, kaowa as brenshioles, from whieh Uhe alr spesss, ar slvecll, cf the lung
srise. The appsuded photomisrographs show the mature of the lesions daing dis-
cusced. This ecadition is identical vwith asdestosis a8 can be seen by ccacaring
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Figure 2 with Figure 3,

Tha lssiuas in the tracheobronmchial lymph nodes shcwed no czange Detvesn
thirty sonths and three yeors.

Chamie.]l :nalysis of the lungs of guinea pdgs that hed inheled ¥aylo duat
for jericds up %o 36 momths yieldod the Jata givem in Tahls 1. I% will be noted
that ax We peried of exposure YMwcams longor the ash walue gradually inermesed,
indicating am secumnlaticm of mineral satter in the lwmgs., There was a jro-
nounsed ingrsass in the silies somponent op to about 30 months and then = slight
decrease. The reasen for this eondition, waiech Ras deen obeerved in experimenta
vith other dusts, is not eatirsly clear. 3ince oculy two snimsls vere smalyzed
for sach sxposure period, individuml values ware oecasioaally out of line 3ut
tne genarsl iread was elsarly indtsatad.

B Riseussion.

The fiaal ohesrvaticas in this experiment with Leylo inhalstion iz normal
guinea pigs, Teportsd abews amd Lllustrsted in the figures, grove thrt Laylo is
sapahls of ;reduxing ihe caresteristiis reastion, asheetosis. It iz evideat,
therefers, that a semsiderzble portism of the ashestos esmpomeat im Kayio remains
unshanged during the mmmfestaring preesss or, if it is ebeaged, thal the altered
produst meiatains iie sagasity to sewse fidrosis. hile the lesioms up-to 30
muths shoved 20 fidresis, cortaia aspeets of them were computibls wvith a ;relin.
isary stage i the doveleopmewt of ashestosis. Theew sspwets were masred by the
inars type of reastion te the materisls ether ibam asdestes in the dust. Tw
sharsetaristis sarly stags of the rensiion %o esbestes iz Ve ;redilestion of the
fibers to loeaiise iz the lumes and wall of the amell air dasis, nowm as terminal
Wrooshiclss. This is in somtrust te purtieulate mterials, whish leselise chiefly
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in the 2ctusl sir spsees, or alvecli. In the jresent sxjerisent toe grestest
PGTtich of the inhaled dust, being partieulate, lodged in the slvecll snd mesxed
tite peridronchiolar deposition of soms of tha fidrous componeat. Ia retro: ject,
it ls pessible ta disgurwn that thare it more svidenee of dust cell sctivity in
the regicw of the Wwunshicles thaa is charsetaristis of the reagtiocn to an inert
partisnlate dust, Litils signifisunse wes sttashed o this at the time of the
Frevious rejors bessnse thers was no evidenos of the Jevelopment of fitrosia.

e differensss hotwesn 20 early recstion % Laylo and that to asbestos
my ¥ laterpreted ss o apdifimiian of e lssions by t8e pertimilate camponants
of Laylse "Nedifiention® of zilisesis 13 well resognised vhen lexions of that
disesse develsy follswing imhalation of & mized dust eomtaining quarts together
viik asterials of sn inert sature, sueh a8 irom oxids.

I8 i3 of inpertanes %o 2ote thad wkile the peridromahiclar rsestions cb~
sexrved imgrinizabe Layls us supldle of jreduding ssbestosis, they exaludte the
poesiMlity that it sy esuse silisvais, sines, sver a full thres year ;aricd,
thare 15 1a me saiml say feows of Xdyalise sodular {idrceis esharsetaristic of
ths reastion te qmarta. Jerthovmore, it may Mo added that the smimmls anow oo
ovidenss of the type of diffuse fibwesis wiish bas beas chesrved iz this labor-
atary ' fallew Sxhalagiss of &latesmescas sarth dwsi, In regard %o nydsrates
mas-ealeimm stilissts, s mjer consfitmsnt o«f Laylo, it say be said that while
thare 13 as painted ovidenns ss % its affesd en puilmcmmry tissne, thare is much
avidenes Lo shew thad s wristy aof silimise, jaeludiag »me forms of saleimm
silisates, ave Malegisally isert. It seame likaly that the ealsizm eilicete
is Xaxylo sheuld smmferw wiik Wiis previsms axperienss.

Bme, the peesibility afwesssd Yy Dester Garduer in his esrly conatdersticm
of Wis pyrodlsm, that Kuyle night prednes ve paemmsscnicess, asbestoels and 1iliecals,
vith the resuitast smfoty haseris, has doan sdoquataly studied, amt ecneera over
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e latter condition can de dismissed. Purther sonsiderttion must be given %o
asbestosls, hovewer,

The Laderstory has resently oompletad a large amcunt of work vith asbestos,
vhich has besm reported to eertaim other supjorting compsnises, but Bot a5 yet
fublished. The followimg discuasiom of the ;roblsm 1{s drawvn largely from that
vorg, wad ve wonld reqaead Ahat these emments e scmaidered scufidsatisl., It
is felt that the follswing inforwation sy B¢ of aid to the Owens-Illinmcis healtn
departamnt in fornmlating s safety jwogram, vhish eartaianly is necessary in view
of the results of this Isyls experimest.

dzbestaxis, Meth iz man sl zaimls, is ¢ shronle, slowly developing ceri-
wonshiolar fidwoais, vhish iz lsis stages extemds {rom the original xite of
lovalimiica inte ths swrowmdiang siveali., The Wreasiciolsr losalisatiom is apper-
oatly due 1o the fileves mature of the minerel, Ixperimental studiss indicate
that the ekief mode of wetiam is Y ssebanisal irritation of tissus by the fibers.
The stresture of these fiders, and the eapadility of repested lougitoding? divie
aion te aslommlar sivunds,is impesrtent in the mssbaniss of asticn, sinee the
solid fidery of glass weol are mot eapudls of predusiang the filrosis. Chemical
sotion is of 1litile o 3w inpevtanees iz esuzing resstion, sinee ebrysotils reo-—
dered partislale Yy subiiag and separation 4oes 2et initiate fibrosis,

Cortain inwsstigations heve indiented that s seexingly segligidle nroporticn
of filrous asbestes is sefficient %o ;roduse \be sharasteristis resstion, Thus,
sn imhalation experimmi was surried eud wvith Wall-milled ssbestos in which sa
attangt vas made ts elimimats all fidbersy frem the mterial. It wes found %o be
impossible 40 treak mp all of the fiders amd aboud ene por et of the alr sus-

pended dust esnsisted of fIders. The smarscteristis perilroaskiclsr filrosis
developed 1n the expsesd sxtmals after forty scatha. Thus, it appears that very

Asbestos Litig. 00 01 1



small aumbers of fiders are capmble of produaing usbestoeisz, slihough the devel-
opment of the lezioms 13 dalsyed. e preseat expsriment with Iaylo la aloo rd
examsle of this fast.

The imporiant sattar of ;rogressioa of rwaoticn afer exposurs o aabeston
dust ceases has beet sxtmmsively investiganted. Ths results indicate that in con-
trast %0 ailiscals, vhere progressios esmtimnes for some tiae, there is no signi-
fiesat degree of progressicm ia sxtens of the lesions, RNather, the sise of tne
lssicns deareasss in estestosis ¢ 8 the teadsusy of the fibrous tissue to
contrest aftar the stimmlus to its predwstion is remowed. The irritation of tissus
Yy = ashestos fider is appsrewily srrested vithin o fow months afler it entars
the lung dy the fermciiem of the "asbestosis Dody® (a ecating of ths fiber by iron-
esoataining msterial), with the resmlt thad the existing fikrous tissue scntracts.
ether this sontraction exerts & bematisial or delsterious effest on lung funo-
tiom iz mow wnder izwestigation.

afertumataly, the stadiss vith ssdestos Agre not as yet ecapletely olarified
the grotlem of 1%s effest e sssociated Subsroulous imfestiom. It eppears that
Kayle sy cxard & slightly asze marted edverse (nfloends on the infeetica than
does pure sshestos., The &ifferenss axy well Be due to the pressmes of the small
smcunh of quards is Ksyle ov perinps (e other lntidental fastors. Ome surpose
of t\he stuties nov wnier wmy is te alarify this prohlem.

C. Seeslasions.

1. Eayis, bosmmse of i%e esntant of an appresisdls mmxmt of fidrous
shrysetils, is capadls of predmaing asbdestoeis amd should de
handled 34 & desardeus Industrial dusi,

2. Iayls dees 3ot preduse vilisceis in smimals.
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3. Iayle does not produse the diffuss cellular fidrosis of the

lungs now recogrised as resulting from {shalsticn of diato-

RECOOLT earth.

D+ Zrogrese Report om nww series of experiments.

The thres phases of the experimemt, as ocullined in the repart of Cotober 37,
1947 and in a letter dated Mareh 3, 1948, are mov under wy. While little of
signifisanse has develeped taus far, & Teviev of tha work is presented hers.
Progress and results to dais of these experimeats are given belov wnder the

title of ench phase.

{2) the effest of Layle imbalation om tnberenlous imfestiom imitirted it
e cuset of dusi axyosmre.

irty experinsatal snimals ware infested vith the sttemtuated
strain (B)) of tuberels bueillius weed in this type of experizemt and vere
plased {n the dust recm the saxt day. Dirty-thres ecatrol aaimals vere
infested st the same tine snd @npt ia mermal air, Of the experimental
aximals, six are mow deed, twe Maving Desm seerifised at two months, two
at foxr moxths end twe having died.

Oue death cevurred 3 fiwe wasly; dus to istearwarrest meuvmonis.
e other vas s Toosmt et sevrilens have 2ot yet beea prepeared.

The snimnls killed at twe sonths showed lesions eomparable with
those in the eomtrols, Wth gyeesly sad ricresscpisally. The smimals
illed at foxy ncaths have 2ot beem siadied misrosecpically, Wt oa gress
emminstion e lssiens appear simllar in the two groupe.

(2) The offest of Iayls imdalaticm o8 regressing tubereulous lssicns ia
guinsa pigs.

In this phase of the experimamt, tweaty-five guimes pigs ware
infested, sad groupe of tham were kepd L2 aormml zir for two, fowr and cix
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months before being ,lised inm the dust room, At the zre-ent tise the first
two groups have Desn plaoed in the dust roomy e third is Lo go in am
lecender 15, 1348,

Only two anfwmls of ths first group Save beea saerificed ua
yot, after tue sonths in the dust, MNisrossopls obvervatioas have Dot been
nade, Wt i the gross, the laaicas vere semparable vith those !0 control
saxizmals,

{3) ™ affest of sesmmlisted Ixylo {8 the lumgs om 3 mbseqnent tubsreuious
iafentiom.

Mirty nerml guisen pigs were plased I3 the dust room ea Xy 12,
1948, sud en Suguss 12, 108 were infustsd vith the attesmsted tubsrole
wailli, Yiwe animsls vere searifised 2% this time for ebemiesl asnalyszis
o sstedllsh the sssamt of dust laimlsd. Comirel amfmals were infeetad on
the mas date, jaissls wre sasxifised yoownily, twe nomtiy after iafestion,
Grensly, the lesiens ia Ly experimsatal aad esmtrel saizels were coxparsdle,
i sgeis niareesspis sheurwmiions heve 2ol Yesm mde.

e yvmlts 4 date in this wxperinmmt are of little siguifissnee, sines the
disesss 1z ¢ svenis wme and any ewages e o e indalstion of duat of sny mature
aye tuows to bs alow, Hswewer, Lt cex b suid that the experimsntd is irogressing
very selisfasterily, sad that w sstizizats none of the esmpiisatioms whisk inter-

foved with the faterpretation of the peviess axparisssl in regard e the offaet
of Fayle s sxparimmaical Wbereulesis,
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Tige 2 - Zayls inbalatism, 3§ ssmiha, 200X

T wombiasls In this petomisrograph Ls just showe
hicineny of the tisous
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Fig. 3 ~ ackeatos immlstien, )0 mexthe, 20X

The wenshisls ixn this phatenisregraph isx jusc
above snd {0 the la€% of seater, lete the Miskexing
of 1%a vall as in the Laglie smismal 28 Y muths,
af fllwous Lisens oy sppurust within tiw wmll of
woacaiels, o8 wall of in the adjesemi alveslay wallas,

|
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Table 1
ARALYSES F LUWGE OF SUINEL ~108
&XIPC4XD 10 “UgET 1X

T¥RALATION EXPERTWEY? “TTH LAYLS GUST

Curatiom Ash Pey Camt of Dry Tisew Per Cent of ish
Animal of of
Amber fxposwrs Ury Tisswe 5409 Ca0 MgO 3409 a0 Er0
poviths por samt  DJeT OamS PO cemd per oemt Jar eent per cent per cant
2 1 wes, 4.4 o, 24 Q.08 0,07 5.87 1,35 1.9
(] 4,94 ¢.20 0,08 0.08 £,28 1.23 1,42
10 4 mes, 4,47 0.3 Q.08 e.00 4,47 1.99 .99
11 4,462 0.1» 2,08 a,08 4,462 1.89 1,39
is ¢ mes, 4.13 0.28 .08 0,08 3,43 1,00 .20
18 3.0 0,20 0.10 .08 $.38 2.58 2,19
3 & ame, 4.8 .0 n.13 a.08 5,54 2. 18 1.17
> ) 4.3 0.28 0.1 .11 § .40 2.43 .43
43 10 aee, 4.0 9,48 0.14 - 2% 3 § 10,12 3,04 4,50
54 4,82 o.42 .12 0,14 8.42 2,20 3.02
<4 1Z mea, 4« 9.53 0,14 .38 10.009 .00 4,48
“ ‘.” °0n 00“ ..“ m'“ “ 1’ 1 - w
134 18 mee, 4.5 0.0 .09 0.2 18,27 1.2 5,31
- ] .9 8,08 .2 0.38 17.¢8 .08 .58
m u ‘. .Qn 0.“ °.n °.u n.“ ,.“ z.m
108 8.2 &4.54 0.18 o0.08 .20 z2.90 1.48
0 4N 0.0 .14 0.08 1282 2,92 1.2
114 17 wsa, 5.13 oA% .14 Q.19 15.98 3.87 3.1
119 LN 048 a.l13 0.15 ?.58 2.4} 3.08
n ' “ ‘.“ 1‘” o.l‘ 0.“ “.“ 3.“ o.“
bs 5,89 .12 0,13 Q.08 x.28 .18 0.81
121 38 mas, 5.0 o.rn .13 o.n 17.18 .38 3,717
i3 5.5 o.» 0.12 0,17 11,00 t. 5.28
0 4 woe, .08 0,08 o.18 Q.18 185,18 1.0 3.18
(14 5.5 0.8 o, 11 Q.17 12.48 11 3.17
L ] 5.4 0.0 .18 0,13 9,02 2.8 2.38
00020,
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Ayorgins DEC 1gg4
Q=e yexr ago, ea Detober 30, 1947, an interin rejert vis sulnitted,
ecrering e grogress of certile aninel experizects vith Liylo over o tot:l
period cf XX mooths., 1t wes pecaneary ¢t it tize Lo recoamend furihes

experireats concerming osrtein phrser ef the probtlex, T2 Zrezamt re;iry geli-
vith the firs=1

observetions made in the gev eeries ¢l exrpsriventr.

The originel experizent hes mov beeo ecapleted and the consliuflons dranc
are tesed npop the sesulir of ¢ full three years! ex;osure Lo an ttass heric
paspafaficn ef Keyle dast, Previout experizace has shovn that thie i the ye
suired period cver vhich sxporures to & dust of doubliful blologleel wetivier
auxt be contimue? before fimal eontlcsicnz sre virreztol, Talsc experlises?, o
feet, eonstitutsr an exaxple of the insorienee ef suth Frolemped efedy for, o ir ¢-
be shown belov, the findingz at thres Feers vare strikincly differest “ro= ther:
el tve enl ons-tiLll yeere ezt the tentative eonclusice rescted at thes timg st as
b= eltared. Thus, st the tize of the jrevicus repert, the evidence inlliceted tase
Laylc acted ae sn i{nert dast in permel rasts end grizer pigs; resltizy cxis it

the forms=tion of clumpe of dust cells, vithoui fibrosir. Bovever, it viil le

ahovo belov that keylo leu:nbh! MMum, of produtline eebotocieL
- " o e et st

fn the lungs of gulria pigs, end that Lt should be handled {indaytriaily/ss & hi-

e PR

sardous dust.
™hiz veport will be jreseated In four sscticns es follove:s
4, Fine} chbservations, dust inhuxlatiocn iz nern:l guines pigs.
B, Diseussion,

€. Coatlusicns,
D. Progress report on pav series ef saperizents,

- 1-
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de Plonel chrervysticns, durt Inbeletion §in sorxal ruine: pire,

fearence to the Interiz kepcrt of Oclober 35, 1947, vill reveel thas tuc

groups of moresl guines jigs wers pliced &n the dust romt obe gro2: in Febru-
ary 1945 «nd the second in Lugust 1948, Tae animelz were exposel to stoar;aeri
sucpencions of Keylo dust for eight hours dally, five end casehell diz:c o we:l

throughoutl the experiment, The doresd

to tire, hes sverrged 116 pill10n particlec per cabic foct of adr over the entirg

e

courte of the experizast to date,

L brief reviev ¢f the observaticns dezeribed oo papr 4 of Lhe previsar rn-
port vill revesl th:t up to thirty mcoths the recetion ia palner ples w=or 2i~24

3

o the accamyletion of elunys of meeropiages, containins dust partieles, i-
groups of sdiscest alr spaces, Vhile ocgasiont]l mxltinuclected glret eelir vosy
g2, thetre vis B2 undue proliferctlics of tlscue histlocrter szl fitrezlic wur
ebeect, A fov unzistoicdls eslertosis bodles were identiflel. In geaerl, tie
seemmazletdcn of etllr of the ty;ee degeribe? sbove el tlelr cerzistarcs »r zusl
orer & full thres yeer pericd, vithout the dewvelogment cf fibreczic, hse becz
found 4o iniieeto that ths agunt vesponsible fer thez Is ot ezpable of producing
gibresit., Suah sgwnts ars nov ccnsidered o be Yhiclogieolly dnert,V =ine: Lo
asre collidary sccusulstian hez not Deen siiown to affect puimcacsy fanetizy cr
roriztince to dissase,

Eovever, of nins animals srerificed smubseyuent to thirty monthr in ths 7o
samt experinsst, sll Xave ghowz Bot only (e abevs lesions but edeo bave doveloped
tros fidroais of a type shuracteristice of ths Tesponse of guines pigs t& esbestor.
This 1s & Fatder diffuse type of filtroals whieh foras chielly adoat the wmall oir
dusts, Inown s Lrooedlalas, from whieh the alr speses, oz elvwall, of the lung
sriss, The sppended photcnierogreyhs sbov the Batlurs of the lesicns belrg die-
cassed, This ccodition 1s 1dentical with asbestosis aa can be £3en by eaxparicg



CCUUCED TQ
EAGLE.PICHER
N LITIGATION

DEC 1984
Tigure 2 with Tigure 3,

The leslans $n tha trachecobronedicsl 1rmyh pades shawved po elange betvess
thirty motiths 24 three ye:rs.
Chenle:l roulyeis ef ths lungz of gudnes. pige thet bed Inhaled Kexle ¢t

Sor periods m; 5 30 mazide yieldod the date plven &0 Telle 1, 36 w11 bs motes

—thtier—the-prrivd el T XYIT BATOY 1aunes (08 £08 walue gradilly ‘loerercel,
irdicuting an scoumilation ef minerul antter 4n the lungy, There vus & jro-
poanced decTeisr Lz the silice exapodent =) to about 2D monihie end tien o elifh
decresse, Toe resacn for thia copiilticn, waulch bee berm cbierved ip exsmrivent-
vath other Su2ls, is st enlirdly ele v, fipze oaly %ve anmlis: 1t wers panlyse’
for efen ezjerure periad, iadiviZusl walues were cecarisneliy eul af 1ios bt

Lue pederal trezl vz clerTly indicrtel,

E. Iieeaesior,
The finsl observatione in thiz experiszent vith Leyle fnteletden 4n pors:l

goines pigs, rezortsl odove end Sllustritled in the figures, prove-ta-t Loyle 4o
[mor producicg the edareotaristiie pecction, wsbestosis. It 1¢ evidewns,

tharefore, that & considernbile porticn of the azbestos eowponest ir Leyls recln:

useinaged curize the memufeeturicg jrocsse or, Lf 4t 13 ebengel, tihl tao rlten.
;r;uet selinteins its ezpnelty to sause Libeosis, Whuile the lssions yp 4c 3°
zonthe ghowed no turula; eortein aspocts of Lhes were ecepetibls vith ¢ orelise-
inayy ste2e in the develomaent of ssbretosis, Thase Qpﬁ:u ware ansied bty tue
daxrt type of resetion to the metariels othar than asderioe in ths dust, Tos
sharsetarietic early stags of the reestion to asbestos s the predilestion cf tie
fibers %o localise 1o ¢the lunen end well of the¢ zacll sir doets, knova o5 terzinel
bronchioles, This {s in eomtirust to jarticulates meterials, xhich loarlise eilelly
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in the ectual oir spaces, or alvesll, Ir the present experisant the prestest
portics of the indaled dust, belsg perticulats, lodged fn W2 alveoll and macbes
toe peritroptaioler dejorition of sccs of the fibrour ecmpoment. In retrc:,wct,
it i1s pozsible to dircesrn that thare 45 zorw evidencs of duzt cell ectiviyr 4

ibe rezicon cf tos brocenlcelee then 4o chrreetesistic ¢f the re:ftion o wy insre

pervivalntedusl,” Litlls edgmificinso wop sttechsd to tols 2t &3¢ tine of e

e —— ———

Frevivas resorl betpuss dhere wves po svidence ef the develemant of fitre-ia,

Tae &iffervncer belwven tha eazly resction 0 leylo amd thet to webertizs
=5y be interproted zr & madifiestion ef the leslons by the perticulste eozpoment:
of he7yio., YHodifiestion® of silicosis 45 well yrecopnired whes leslence of to:d
fisruse develsp folioving inhulstion of o nixzed duet ccotelnlng cuarte 4azueltes
vith meterinzls of wn ioert noture, such st fren oxide,

IL 32 of inportence to pote thet vhlle tie peridronenlclar paucticar cbe

tervas treviefnete Kiylo u(:z._;@ot Froduciag esbestosis, they exclude the

Forsitility that &t wmy canre sillcosis, elnge, over v Jull Eree yeor paricsd,
Lhere $s {8 no snizel any foous ef hyiline noduler fibrozls ehsrecterictic cf
toe resctioc to cuarts. Furthersare, 4t muy le sdusd ket the anieils easv o,
wvigence of tee tyype of diffuse fidbrecis wion has besn observed iu thir Zebo:-
stery o foliov inhalstion of dictomacecus earth cust. 1o regerd to byoiruies
mb-csiciur silicete, & mejor consfituant of Feyls, §t mey ba seid thxt while
thare is oo polnted evidesce ez tc Lits offset ca pulsonary tissme, there is muc'
evidencs t¢ sbov Lhat ¢ waristy of ellicstes, ineludlos soae forms o osicinc
s$illestes, ety Rlologleally isart. I sewas likely.thit tas celolam elllen
1n Laylo saculd ecafora wdith this grevieus experiemde.

Thus, the posaltillty exgreseed by Toctar Gardasr in his early ocasidentiso
of this prodlem, thet Kaylo might produce two mewaocccaliosss, asbestosds and giliposl
vita e ryrultaat safety Rasards, Bas been adequataly studied, end ecmcern over
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the lrtiler eondiitica ern be Glczisred, Turiber eonsidertilon musl be pivey to

arbesteris, bovever,
Too leborrtory hes recently oossleted & large easurt of work vith ssbestc:
hich hrs bess yeporisd to certein olher Wpparting corpealss, bt mot ez r¢!

Fudlished. Tne folloving diecuaniocn of the prodlex s drowvm leTpely Lrow tn:t

sorr, t8d ve wvould racuset that these—ooaments—be ecoeidervd ooyt oo

s Lelt thst the follovirg inferzatios mey be of aid to5 the Owoas~Iliincic hzzlte

dezerisezt in formletirs s sefely progrux, vhick certainiy 1s neceszerr i vien

el the rosults of thie Yeyio giper-inet,

mm—

Jsbartorio, boih ix man sn? enizals, 4r ¢ chrunie, elovly develepirr pe-:ie

Tromehicler fitronle, vhich in lote steger exteonds fros the eripinel gite of
lecelisstden 4xic the surrounding slvecli. The trorehicler locriiesticn &r ¢o.ry
ently due to the fikrozs nature of tie sineradl, Experimesiel siudies indic:tr

that the eblef mode of seticor ir by mechenle:) frvit tica of tisste v dic fite—:

Tre structure ef these fiber:, zad the eapability of repested longitudin:l ¢ivi-
tion to mzlecular strinds,$e imjortest in tbe aechantsa cf actica, sinee tus
eclii fibere of glaex wool ere ast capeble of producing the fibreels, Coezie:l
ectlan is ef 1ittls or no Lnjortence 1o csuzizgz reaetio:n, since chmysoille reie
derel particulste by ecutting and separation does nct isitiate fibrozis,

Certaln Snvestigetions have Sndtaated thet o seexingly meglipibie jre;ertiss
ef fibrous asbestos $o sufficient to produce ths adarecteristic resction. Thue,
&n inYelaticn experizmat wis carried ogt vwith deli-mllled esbestor 4in vhiel en
sttexst wis made to elininate all fibers froc ths meterinl, It var found to be
Inposaible to0 Wreak up all of the fiters and aboul cos per oezt of tbe alr sus-
penled dust conyisted of fidars. The churactarisiie paritronchieler fibruals
Ceveloped in the axgosed animls after farty sonthe. Thus, Lt appears thal wory
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e2ell axtbers of fibers ere cepeblo of prodoeliny sebastzszls-, althougt tie deve.-
oraect ¢f tho lezioms {9 delayed, The preseat experiment vwith Keylo $s rlra o:
exapnle of thie feet,

The inportent astter of prograsaion ¢f receticn sfteor enposure to pakyrts-

duet cezses bes baen extenclvely lovertisrtel, The penalte insierte it 45 ¢ox-

—trrxvtr ElliveniT, VRUITT Sre;TAsTI0N €cLtixies for fe.s fiZc, theTe 2€ Bo Lis.-
fieent degres ¢f propreseion fn extent of the Jezione, EHstber, the sizs ¢f (o
lericas decreases in asbestoris dur tc the tendency of the filrous tissze to
ecotreet after the etimiics to 1ts prodoctian 4s reaoved, Tuo Lrritztlur of .-
Ty en sabastos fiber &2 eppervatly ervested vithin a fev mocihe after 8t ente--
the lu=g Y the formaticn of the fegbustosis body" (& eoating of the fibew tr fos
eantining waterial), vith the result taut the exieding fitrour Sisgue ezt ro-,
Vielher thle oentreetion exeric ¢ beneficiz] cor deleterious effcst oo Zun: fanc-
tiza is nov wndsr investiguticc.

Dalurtimataly, the studieos vilh ssbazics heve not o yet eomiletels cirrille,
tie sroblen of Lts offect oo sasocisted tnderculous infection. It appe:srs th:o:
Xryio 2oy exeri ¢ elizbtly sore murked adverze Mnoue%m thern

-

€205 pare ssbestos, The differeace acy well Be dusv Lo the jpesence f e go- o
P e

ezrast of guarts in Kaylo or perbeps to cotler snzidentel Jecior.. Oue jurycoo

ef the ziudier nov under vey 45 to clerify this problem,

C. Ceozclusiopa.

—

1. 1layio, bacanse of its ecntent of an wpyreeisdle snommnt of fibrow
ehrysotile, 1-@{ producing estsstosis end should be
kendled as 8 basardous industrial dust.

2. Leylo édoes Bot prodnes rillooels in anlmmls,
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3. LiJle doss mot produsse the diffuse callular flkrorie of tne

lungs asv recczrised e rerulting frox inhslsticn of dictn-

miceonr eerth,

D. Progres: Ferzort cn nev serier cf experisest-,

€ ¢\ st AL e, T Cetetiev. i
'3 LI
The threc pheses of the sxporizest, as oullines fu Loe yesery el Seind :

1947 wes 45 & letter dEted MAReh 3, 1948, ere sov upder Wif. WLAla 1IN e f
tirnificanes bae developsd thar fer, & reviev of the wori ie prezected bero,
Progres: sn? resulte to dzte of these experixmants sre pives boacwy wmder tie
title ¢ sach phese,

{1) T+ effect of Leyle dnhrlrtios oo tuberculous infeeldon imisiitel .t
tie caret of dust sxpocuare,

Thirty axporisentrl epixzls vere infectes witl the rttentu-te’
etrsic (B)) of tubercls becilluc used ir this type of experizest 1ot ver:
plaees in the durt roca the pext dey, Tairty-three contrel anizilds wvere
irfocted et the star tive and a3t Lo Bormel alr, CF the expesimentsl
enl=:ls, 24z ere mov desd, tvo Beving been secrifices st twvo month-, tive
ot four moatrs end two heving diac,

nw desth cecurTed at Live veeks, due to iztercurreut meuzoni:,
Ite other vas so recsnt taet sections heve Dot yel been prepured,

Ths animsls Xilled at tve months gshoved leslone cospereble with
thaes im the eontrole, Doth prossly and ricroacopically. Tho eninels
k{lled at four mcnths have mrot been stuilied mitroseoplesly, it on groes
exaainetios the leriots appesr sixilar {a the $ve groups.

(2) The offeot of Laylo fahelation on regressing tuberculous lspims &n
guiner pigs,

In this phase ¢f the experineai, twenty-five puines pigs were

Infectad, xnd groups of then wery kapl i porael eir for 4o, fowr and iz
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xccthz before Yeing Fliceld S= 5e dorl roax, 20 the preeest Llae tay fipet
tvo grots huve been pleced 4n the dust room; the tuin! 8 W go o on
tecanber 15, 1549,
Calr tve ani=tle of tae fired grou) kove bese sneviffcel &g

yet, efter o wmonthe o the dust, ligreato,ic cbrervstiour Arnver nol b

wde, bul in the proer, t32 latinds wvere
Tnincls,

(3) Too effect of veenmulrted Acylo S8 the ludfe €3 ¢ subse uent tubesoulicg
infection,

hirty norael galre: pips were placed In fhe dust roos on N7 LI,
18R, red on Anguct 12, 1547 were dnlecied with e rttesu tod tuberels
beeillil, Pive enfouls ware eserificed et this tine for chenle i ezslvols
te artsblich tho excant of dust faheled, Contrel snlarle wesp (nfeels? oo
tat go=r dete. lnlmcls were peerificed recontly, tve m=onlle aftor dalecti:zz,
Zrsezly, the lealcne in the experiasctel an? coctrel anizrls verc eos;aresle,

but roein miercoeoyie obasryrtioes heve acl bean made,

Tae rosults o date fm this ezperissat are of Uitile edgniflesnee, sizes i
ieense 4r & ohronic ons AR any ehsnges €us to tae fnholstics of dutt of snroncLl
are s to be slov, EBowever, it cap be seld thsl the asperizest is regressing
very satisfacicrily, and thal we entieiyete none of to ecaliestionr woicn intiz-
fered wits the interpretation of the previovs axperisent iz regard to e ellece
of Iaylo ot expariseccisl taberculosias,
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Fige } = Xeylo fzhelstion, 30 nonths, 2003

Ths photo shovs & eroisy secilen of & Troochiole just
stors end slightly to t2a laft of eeater. Tie elher spaces
ars alveoll, Uote the derk m2revs within seae of the mxller
spases, erpenislly to ke right of tbe Bronchiole, These
sre the macropbages ead wultinnclested glant evlls, davoribel
i the text, Nota the thinress of ths wzll of the btroochinleg
£t 15 virtually sorsel as i¢ epparmat oo coxparieos with
Tigure 5. 4n ssdestorls Yody L5 present in this fleld, and iz
rernlad ix Figure 4 ot Aigher papuifiextica.
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Tige & - Layis dzhalitica, 36 memivs, 2507

Toe bropehi=1l: In Wiy photmmicropresh e Just wlew
a2 o the right of canter., Bote the thiciess of the tercc
tetveen Ats 2120 and that ef Lha edjcees? elvooll &» exapyer-
Lean vith the brncehioler walls 4n Figuresz 1 ond 5. Fiume
strintz of flbtrous tisrus cta be sson dere, Wit they ¢re morc
a2parent, becauav less dense, In the arez ot Lhe right of tue
£10ld Bare fibresis hae extenied 1c afjecert zlveclsr willr,
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b o5
s treochlale 4o this photenicregreph ir just

Tiz. ) = dsbestos fpnletion, 37 acaths,.
ebovs and t5 the left of oenter,

pA A JTA

Ezte the thickenlrns

cf its wall as in the doric snixal gt 26 axauins,
of fibrous tissue are appuront vithin the well of toix
bronthicle, a3 well a2 {n the sdjecoil alvvaler wills,
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Pile & = Xeylo Inhslatics, X) moaths, 1&XKI
Thie Digher negrifisation of pard of the field shown

{n Tigare 1 vevesls a picel forn of Yesbortanis bexdy,*
the eurved dark eloogated sirwatare to the right ef esater,

. b PN
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Fig., 5 = Noraal guloas piz dung, 2003

Tails field shove t$wc brenehiclas, cne fo longitudicsl,
toe cther in erves secllon, The Axll s3zociated bioocd
veocel Lo sevn elcve tha ferasr broashials, Cexprre the
thicinass of the well of these Wwoncliloles, with bt of t2s
breneniolss in Pigures 1, 2, snd 3, JNots alsc the axpty
alreoll axd tals alvecler wmalls,



PRODUCED T
EAGLE.PICHE;
IN LI

Table 1 N LITIGATION

DEC 1384
AraLY2ES OF LUTGS OF CUIKRA PIGT

EIPOSZL TQ DUSY 15
IFSALATICY EIPRIVET RINE LATLO OUST

Puration F ¥ 1Y Per Cozt of Dry Slamue Fer Cort of £
inie ] of of
Fucber Iyposwre Dry Iistue $10, Cal Ngo Si0; a2 ks

BEORE ~ T pdr cent  per cent per cart per eest per cent pear cent per cend

H i mot, 4.4 0.2¢ 0.0¢ o.c% E.E 1.0¢ | PN
6 4,04 o2 0,0¢ 0,08 €,25 1,22 i.c
10 4 »os, 4,47 0.2 0,00 0,08 4,% 1,0: 1.8
11 4,42 c.l¢ 0,08 .08 4,42 1,6¢ irn
16 6 xos, 4,13 0,.2% 0,08 0,02 6,€2 r AW f.o
18 3,74 0,0 0.10 0.04 B.3 2.0 .1
T2 ¢ w3t 4,80 0,31 L 31 0.03 [ 7 2.7 b It
3& 4.3 L.k 0.11 0.1} 6,47 2,4 F
43 10 mos, 4,5¢ 0.4¢ 0.14 0.21 12,10 3.5¢ .3
5¢ 4,61 0,41 o1 .14 - ¥ .20 .02
45 12 woa, 4,88 0.83 0.14 o.12 e, T.ET ¢, 68
45 4,80 0,51 Q.18 Q.08 10,25 3.17 1.6
131 12 meos, 4,83 0,59 Q,m 9,20 1z.27 1.k2 L. 79,3
.2 4,90 0,88 0,10 .32 17,86 2,08 €, L
105 21 »es, 5. 12 0,84 .19 0.11 1z, 3,68 ol
106 6,23 0.5¢ C.15 0.0& 12,30 2,63 l.40
L ) U ws, 5,02 0.8 0.13 0,05 n,m 1.5 1,85
] 4.7 0,60 0,14 0,08 12,62 2,92 1.7¢
114 1T mcs, $.13 0.8 0.14 0.9 15,93 2,57 3. %
1 4,78 0,48 o 12 0,18 §.0% t. g,
n 3 mne, 5.82 1.10 0,14 0,08 19,58 2.5& 0,¥2
™ 5,83 1,12 0,13 €08 A28 13 .58 V.51
i 33 xoa, 5. 0,07 0,13 0,1 17,10 2,28 3.7
i | 7% 4 ] 0.5 0. 12 8,17 11,00 .U .28
» 23 mes, .82 0. 0,18 0,10 15,10 3.99 3.2z
54 E.3¢ 0,87 0.1l 0,17 12,45 B 2,19
2 | RS 0.0 0. 18 0,13 . R2 b = 2,35
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IRTRODUCTIOR

Cne year ego, oa QOctaber 30, 1947, wn lnterim rsjort vus cutnlttad,
covering thae prozreas of certein enlnal experisents with Ksylo over a total
periocd of 30 months. Ib wvas necessary ot that tixe to recomuend further
sxparizaats coacsruing certsin phenes of the problam. The present report deals
with the final phades of the exporizent then ln progress and with tue early
obsarvations nads in the new series of axperiwents,

The original experinment has pow been campletad and the concluslons drawn
are taded upon the rosulis of & full threa yoars® exposure to an stzospheric
ruspansion of Kayle dust, ZFrevious exporience has gliown that this fs the row
quired period over vhich exposurss to a dust of doubtfyl biolcgicel sectivity
xah be conbimied before [inal conclusions sra varrantod. This axperizent, .in
feat, constitutes an exawple of the iaportance of suzh prolonged study fer, za is to
¢ ghowvn below, the findinga at thros years vere strikingly differsni from these
'\t two and ons-halfl ysars and the tantative conslusion reachsd ab that tims sust nov
Yo altered. Thus, at the tims of tha previous report, tha evidence indicatsd that
Laylo acted as an inerd dost in norsel rats and guines pigsj resalting only in
Ba formatiom of slimps of dust cells, vithoub {ibrosis. Hovever, it will be
hown balov that Kaylo is capsbls, oo prolonged inhalation, of producing asbestosls
la the lungs of guniioa plgs, snd that it sbould be handled industrially as a ha=-
lardgus dust.

This report vill be precented in four sections an [ollowst

Ao Finel cbserwaticas, duat thnlatiourin.nnrzal guines pigs.

B. Dligeussion.
€. Coneclusicns,

D. Progress report on nev series of expericento.



TFinal obsarvraticny, duat {nhelntion in norzcel mulnea olizs.

Kolerence to tho Interin Report of Cclober 30, 1547, will revesl that tvo
Joups of normal gulnea pigs wers placed ia the dust roeat cae group in Fobrue
Iy 1945 and the pscend in Jdugus® 1345. The nniuals vers oxposed to atasspheric
suspensious of Kaylo dust for eight hours daily, {ive znd cas-half dayz z weak
throughout the experimout. The dust coaceniratlon, walch varied sozevhnt [rua tire
‘o tirs, haz avereged 116 nillios particles psr cabis foot of alr over LEs s~tire
cov rae of tho axperizeat to date.

4 brief reviav of the observaticnas deseritod on pige 4 of the previous ro-
ort will reveal thet up to thirty months Lhe'rezstion iz puinea pizs wos linited
2 the sccunulation of clumpo cf macrophnges, eontaining dust particles, in
Toups of edjacent air spaces. ¥hils occasionad multinuclesnted glant ¢cella vorw
¢an, thers vas no undas proliferstlon of tilssue histlocyles snd fibroslis wss
bseat. A fav unmiztakadls asbestoszls bodles were identiffied. In gener=l, the

-xapletion of cells of tha types deseribed above end their persisteace as such
v & full three ysar poricd, vithoul the devvlopment of fibreals, has been
wnd to i{ndicato that the agent roaponsible for thea is not capable of producing
{tros{s. Zuch sgsats are nov ccnsidered to be "biolegleally lnert, since tne
% esllulayr mecwmilation has not bgen shewn to effact puimoaary function or
‘tlatance to dimcass,

4Eovovcr, of nlpne anlznls szcriflced subsoqueat to thirty months in the jro-
Rt axperimect, all ave chowvn not caly the skove leslony but elszo havo devsloped
I flirouls of a type charasteristic of the response of gulines plgs to asbestos.
Ut g 4 rather diffuse type of {ibrosis which forms chiafly about the small air
“ta, fnown as bropohloles, froz which the ulr spaces, or salveoll, of the lung

Yies The sppeadad photomierographs show the nature of the lealona belag dis-

o4, Tls conditlon is identlesl wvith zstmotosins oa cun ba seen by comparing



zuze 2 vith Sizure ).

The lasicns in the trachechronchisl Li=ph rodoes chowed no chonge botuean
tirty mcaoths and thess years.

Chenleal zoolysla ol the lungs of gainen pigs that head ishnled Krylo duat
for pericds up to 36 moatha yioldod the dats given in Tuhle 1, 1t vill be uoted
21} ea the period of axponurs tecaan loagor tho ach valuoe graduslly incresced,

Ldieating an sccusulalion of ninerel anttor in the lungs. There vaa a pro-

wazced increase ln the silica goapanent up to ebout 30 months and theo a alight
1cresne. Toe ysagon for this coudition, wiaich bas been gbzerved in experiments
iy other dusts, la 0ol antirely clear. Since culy twe anizals vere =snslyred

for eeeh sxpoauxe pericd, individunl valuss wers cccaslonally oud of lina But

lie zenera) trend wvas clacrly indlcated,

l. DPiacuasion.

The {innl obasrmticons in this experiment with Keylo inhelatloun in normal
nea pizs, reported sbovs and Lllustrsted in the figures, prove tant Enylo is
tpable of producing the éharaotarlauc resction, asbeatosis. IV 3s orident,
Srefore, that a considerzble portiom of the nabestos coapozent in Eeylo reasins
*hanged during the menufacturing proceds or, Lf it is changed, ihal tho altersd
st naintains its esproity to osuse fidrosis., V¥bile the leslons yp 130
Ay thovod pe flbrosis, certelp aspects of them vere ccapatibls with s jwoline
W7 stage in the develoyment of asbeatosis. These aopacta vers nasked by the
“rl tyoe of renction to the matariala othor thon asbesics ia the dust. The
"Maotsr{etic aarly atagse of the reratiocn to asbestos 1a tho prodilecticn of the
bars 1o localize in the limoen and wall of ithe s3all sir docis, known as tarainal

“Tehloles. This i» in contrsat to particulate oaterials, vhich localiszs cblelly



2 the actual alr soaces, or alvecli. In the present ex;jeriazont tbe groatest
fordicn of the lchaled dust, being sartloulatas, lodged ia the alveoli and meaked
the peribronchiolar depoeition of scus of the (itwoua coaponsnt. In retroospeet,
it is possible to discern that there 1o Zore evidence of duat cell ectivity in
\be rezica of the brunchicles than 1s charsclaeristic of the reaction to an inert
prtloulats dust. (lttle significanse was attached ta this at the tima of the
grevious roport becauvas there vas uo svidenca of tha devslepient of filmoais.
Tna differsaces betusean tha gsrly recction to Kaylo end that to nabestos
say be interproled ss o modification of tbe lesions by the perticulats coaponents
of Kaylo. "llodification® of silicosiz is wvell recognized vhen lesions of that
dseaso develop folloving inhrlztion of a wixed dust comtaining quarta together
vith matarials of en inert naturs, such a2 irca oxide.
1t 1a of importancs to pote that vhile the peribronchiclar rascticns ob-

—ved inerirdnate Kzyla as eajsble ofl groducing asbestosis, they oxolude the
Resildlity that it may eauss silicosis, eince, over e {uil three yesr joricd,
Qars 13 10 no anizel sy foous of hyuline nodular fibroels chareataristlic of
Ue regction to quarts. Purthercore, it muy be added that the snl=xls show na
Tldence of the type of diffuse fibroels which has boen observed in this labor
\ary to follov inhalstion cf diatamacecus easth cust, In regard to hydratea
Sao—calolu silisate, a major capetituent of Xaylo, it noy b sald that walle
Mre 14 no oointed evidenco oz to its affect on pulnonary tisoue, there is much
fdence Lo sbiow that s varfety of silfeatss, includiog sone fosrms of saleium
Ueates, ero blologlcslly inert. It geams likely that ths calafum ailioste

Laylo should conform wiih this provigus experience.

* Taus, the possldility expmussod by Doctor Gardmer in his early conslderatlon

i sroblen, that Xaylo might produce tvo ;meumoconloses, asbestosis and silicosls,

2 e resultsant safety hacards, has been sde.uxtely studioed, end concern ovar



¢ latter cooditisn can be dlealsved. Purther coaeideraticn must be given to

»estezls, boverer,

Tae Laboratory hea recently ccapleted a large emount of vork vith asbestos,

viich bas teen reparted to certaln other sunporting coapenles, bul not as yet

sthliehed, The folloving diecuaalon of the prublem {s drovn largoely frow that

rork, wod va vould request that thesa comx=ents be coneidered confidential. I3

1 felt that tha folloving inforantion any be of wid to the Queng=]llincie health

iartoent in formulating u safety program, which certalnly is necessary in vieu
{ the resuits of this K2ylo experiment.

isbestosia  both in man end enfmals, 13 a chronis, slowly develcping peri-

wochiolnr fibrosls, vhich in lats stages extenda from s priginal site of

cdization inta the surromding alveoll, The brvachiolar locnliszation is eppare

Wy due to the fibrous nsture of the nineral, Xxperimeniel studies indicate

the chief mode of action is by nechendoal irritation of tlssus by the fibers.

s structure of thess fibors, and the capability of repested lopgitudinal divi-.
ta to moleculaxr strands,is important in the mechanlam of action, slnce the

Ud fibérs of zlass wool are nob capsble of produsing the fibroais. Chemical

Uea i3 of 1ittle or no.ingortance in causing reacticn, since chrysotils ren—
" particulats by cutting and separation does not initiate fibrosis.
V:Certein investigntions have indiazted that & aéemingly segligible proportica

[trous sobestos s sufflcient to produce the characteristis resetion. Thus,

lahalation experimont was oarried out vith bell-milled ssbestos in which en

‘5t voa cade to ellslnate gll fibera from tho matsrial., It vas found to be

P23ible to treak up all of the [ibars and about one par cent of the air sus-

dd dust conststed of flbars. The chsroctariatic poritronchlolar fibrovesla

ped 1n the exposed animala after forty monthe. Thus, it appears thal very



p=ld gusbters of {ibers esro cnpablo of producing ssbesteszia, although the davel-
¢=zat of the lezions ig delayed. Ths preoseal experizent vith laylo ia alsg en
wanple of this foct.

s incortant matier of progresalon of rewetlon after sxposurs to asteatos
Y254 ceasos hes been extensively investigated., The resulls indiomte that ia con-
kist to sllicoais, whare prugression continuee for scme tize, there is po sizoi-~
fleant degree of progressicn ia extent of the lesicas, Rather, the size of the
Lisiens dearzases in zsbontosis duv to the tendency of the fibrous tissue to
tatrset after the stimulua to it3 prcductian 13 removed. The irritation of tissue
ly 1 asbastos Liber ia apparently arrested within a few moaths after it anters
Ge lang Ly the foraation of the "zaboatoels bady® {a coating of the fibar by iron-
tataining material), with the result that the existiny fibrous tissue contraats,.
Qather this contrzction exerts a beneficisl or delsterious effeat on lung fune-

112 pev wnder invastigation.

Unfortunataly, the studies with achestos have not &3 yot completely clarified
®r frohles of its effoct on associatad tubsrculous infsction. It appoars that
QLo eay ozert s #Xizhtly more =arked sdverse influence on the infectiion than
™3 Rre asbestos. The diffsrance moy well ba due to the presencs of the naall
“‘_\X.,_af quartz im Kaylo or varhsps to other incidental fectorz. One purpose

Y studies nov under wvay ia {0 clarify this problen.

E‘Eclusions.

Iaylo, beceuss of ity content of an sppreciseble amount of {ibrous
chryootile, 12 capabla of producing sshasiaclis and should be
bandied os a hazordous imdustsiel dust,

Taylo does not produce silicosis 19 snimals.



3. Iaylo does not greduce the diffuse cellulsr {ibrozis of tho
lunga nov recognized as resulting froa inhalaticn of disto~

zsceous earth.

3. Prozrenc Nezort on nev sarles of exvarinsntas,

The three phuces of the experizent, as cutlined in tho report.of Octobur 30,
1747 and in a letiter dated HMarch 3, 1944, ere nov uoder vny. Mhile litile of
vimificance has davwlopsd thue f2r, a review of the worx is precested hero.
Isiress and rosults to date of thesse experimecats sre gives belov undor the

Uile of each rhase.

(1) The offoct of Kaylo inmbalntion on tuberculous infectioa initisted =t
the coost of dust axposure.

Thirty experinmental enimals vore infacted with tho sttontuated
strein (R)) of tubercle bacillius used in -thic type of sxperizent acd were
placod {n the dust room the next doy Thirty-three control animals wers
infocted st tha same tizme and kept in voramal air. Of the experizental
aninala, six are now dead, tvo huvipng boen sacrificed at two ncaths, tve
W8 four months end tvo having dieds

Cne death ccouwrrsd at five weeks; dus to intercurront pmeumenie,
The othzr vas so receat that sectiana have not yot been prepared.

The aninals ¥41led al tvo nonths shoved losicna conoarable with
thoge in the coantrula, both grossly aod ricroacoploally. The eninals
Mlled st four nonths have not baen studied mlcrescoplerlly, but on groes

WXazination the lesions appear siailar in the two groups.

(2) The effect of Euylo inbaletion on regressing tuderculous leaions in
Culnoa pizso. ,

In this ghese of the axperiment, tuventy-(ive gulnea piza vere

L“ected, apd groups of thon wers kept in noraal eir for tvo, four and six



g

2entha tefcre brlug ylzced 4o the cdust roam. 4k the proecat tiuze tha [irat
tvu groups have been placed in the dust rooxz; tde third is to go in on
Tecaabsr 15, 1948,

Caly tve sniselo of tho first group have teen sscrificed as
yot, cfter tvo nontha in the dust. Mlcrozcorio observaticas have not besn

aszde, but in the gross, the laslnas vers cuﬁmhla vith those in control

tnl.:\n.lll.

(3) T™e effect of mecumulated Keylo in tho lunge cn & subsequent tubertuloss
infecticn.

Thirty oorasl guloea piga vers placed $a the dust rooa oaloy 12,
1948, svd oo August 12, 1948 vers infocted with tha sbteausted tubercle
breilll, Flvo anisuls were sserificed at this tine for chealcal analrais
to aatoblich the asouat of dust inhaleds Control aninals wers infeotad on
the eazs date. Znlamels voce sucrificed recently, tve wonths efter ir sction.
Qroesly, the lesicns in tha oxparizentsal snd coutrol snimzls were cuspersbls,

Wit rgein nioroscozic objervatlons hava o~% been made

Tis results to date in this experisent are of.little aignificance, alnce the
ia & ehrcald one and any clhanges due tor the inhalstion of dust of mny nxture
to be alov, However, it can be 2aid thad tho sxpezrizent L3 progressing
Wlisfactorily, eod that ve entici;ate nane of tho ceajzllcations vaich loter-
"ty the lalerprotation of the previcaa sxperizent in rogard to the effect
9, ou axpe ‘zcatsl tuberculosis,



