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Cne year ago, on Octoder 30, 1947, sn interia report was sublmitted,
covering the progress of certein animel experisents vith Laylo over s total
period of 30 months. It was mecessary at that tiase to resoamend further
expeTinents eoncerning eertaia phsses of the problam. The present rejyart deals
vith the final ;hases of the experisest them ia progrese and with the early
cbservaticns made in the new series of experimeats.

The originel sxperimssd has now beea completed and the conslusicns drawm
are btased wpom the results of & full three years' exposure to an atmospheris
suspsusion of Kaylo dust. Previcus experisace has showa that this is the re-
@Mrulpu&ulmnrtuu;;ﬁnlnnntonchwlord-nnﬁd‘unhnhnl-.uﬁuv |
mist be continued before fimal seaslusices are warrunted. This experiaent, in
ﬁuﬁ.Inlduhnalulcn-phheftl.l-urhnn-o!lndipnﬂaundIMmb'ﬁw,-1im‘h
be shown belew, the fimdings at Whres years were sirikingly differest fream those
st two end ens-hslf years sad the tentative csuslusien reashed at that time must nov
be altered. Thms, ot the time of the jrevicus sepert, the evidsaes indicated that
Kaylo asted as am imert dust ia mormal rets sad guines pigs; resuliing amly ia
the formation af elimps of dust eells, vithout filwosis. Howsver, it will b
showm bdelow that Laylo is espshls, ea prolongsd imhalation, of predusiag asdestoalis
ilih-h-un.t;dhulﬂhm,c.lﬂnﬁi&lhﬂhlh’ﬁ.ﬂhl1hhnhdduyls-ln-
sardous dust, ’

T™his repert will %o pressuted ia four sestiens as fellowm
Fiaal chesrvations, dust inhalation ia msrwal guinss pigs.

Rlssussien.
Cosslasions.

Progrese repord ca asw series of experiasats.
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i. Final obserwvations, dust inhslatica in normal guinea pigs.

Esference to the Interia Report of Oetober 30, 1547, will rewvesl that tevc
groups of normal guinea xigs vare placed in the dust rocms one group in Fetru-
ary 1945 snd the secomd in iugust 1945. The aniwmsls wers upoud-to:.t.aos;;noric
suspensions of Kaylo duat for eight hours daily, five and cne-half d:ys a wse.
throughout the expsrimsat. The dast concentratisn, wiich varied soxswhnt from tise
to time, has aversged 116 milliom partieles per cubis foot of air over the entire
course of the experiment to date.

4 trisf review of the cbservations deserided on page 4 of the previous re-
port vill reveal that up to thirty momths the yeestion ia guinea pigs wes limited
to the sssumlation of slumps of msarophages, ecntaining dust particles, in
groups of adjseemt ailr spasss. Wails cceasicmal mmltimelsated giant cells were
sean, there was ac wades jroliferstiom of tissue histiocytes and fidrosis wvas
absent. i fov wmnistakadle asdestosis bodies wvere identifisd. In gener:l, the
sceumnlatics of eells of tbe types deserided sbowe sad their Jersistence 2s such
over a full three ysar pericd, withoui the dewvelogpaent of fibwoais, has been
found to iadicats that the agemt respomsidle for thsa is mot capshle of preducing
fitwosis. Sush agents sre mov considered to be *Mologieally inert,® since the
sere oollnlar asommlatisn bhas 30t besa showa te affeet pulmonary funetioca or
resistanse te disease,

However, of aine animals sssrifised subsequent to thirty moaths in the ;ro-
sent experiment, all Jave showa et omly the adewe lesicny Ddut also hawe developed
true fidrecis of a type exarusterisile of the reepomse of guinea pigs te sabestos.
™is is a rather diffuse type of fidresis whieh forms ehtefly about the small «ir
dusts, kaowa as ltrenshicles, from whieh the air spasss, or alveoli, cf the lung /
srise. The appended photomieregraphs show the mature of the lesiocas being dis-

cussed. This eondition is identicel vith asbestosis as can be seen by ecacaring
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Figure 2 with Figure 3.

Tue lesiuns in ths trachectzonchial lymph modes showved no ciange botween
thirty saonths snd three years.

Chemio:l znalysis of the lungs of guinea pigs that hed inhaled ¥aylo dust
for >ericds up to 36 momaths yielded the data given in Table 1. It will be moted
that as the peried of exposure beceme longer the ash walue gradually inerweced,
indicating am socumalstioca of minsral satter in the lungs. There was a pro-
nounsed ingrease ia the niligs eompoment up to sbout 30 wonths and then a slight
decreass. The reasen for this condition, whic Ras dbeen obssrved in experisents
vith othay dusts, is not eatirsly clsar. Siace only twvo animsls vers amslyred
for scoh exposure period, individual values ware ocscasiomally ot of line bat
tas gensrel trend ws clesrly indieated.

3. Rissusslon. :

he fiaal cheervations ia this expsrisest with Leylo inhalatios ia mormal
guiasa pigs, reportsd sbewe sad 1llustruted in the figures, prove thrt Xaylo is
eapeble of predusing he charesteristis ressticon, ashestosis. It is evideat,
unmdinu'ﬂuﬁtt.ldﬁ.ﬂlhlg.ﬂh.tﬂ‘ﬂn|uhunal0-wun.tillhyh)ruﬁhu
unchanged éuring the msaxfesturing preesss or, if it is ehemged, that the altered
produst saiataine ite capasity te sswse filrosis. Waile the lesioms uﬁ@g}O
sonthe shewved 20 fidresis, esrtain espests of them wore compatidls with a ;relin-
isary stage in the dovelepmemt of asbestosis. These aspests wers masked by the
inert type of Teastien to the materisls other them asdestes in the dust. The
charestisristie early stage of the reastion te ssbestes 15 W ;redilestion of the
fiders to loealise ia the lumsn sad wall of the amll air dusts, tnowam as terminal
Sronshicles, This 15 in contrast te pertienlate mtsrials, whieh leselise chiefly
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in the actual air spaces, or alvecii. In the present exjerisent tae greatast

portion of the inbaled dust, being partisulats, lodged in the alveoll snd mausxed
tihe peridrumechiolar dasposition of soma of the fidrous eomponsat. Ia retro:.ect,
it is pessibhle ts disesrn that there is more evidenss of dust csll ectivity in
the regicm of the Wwonshicles thaa 1s charseteristis of the reectica to an inert
particulate dust. Little sigmifisance was attashed to this at the time of the
previcus report Deesuse there wus no evidenoe of ths Jdevelopment of filroais.

n:»aurca-n-.ithn-liiocnﬂu'annth- %e Xaylo and that to asbestoo
may o interpreted as o asdifimtisn of the lesions Dy the partisulate components
of Kayle. "Madifisatien® of siliseeis is well resogaised vhea lasioms of that '
disesse develep follswing imhalation of & mizmsd dust eemtaining quarts together :
vith saterisls of sa inerd mstare, sush a8 irem exids.

IS i8 of impertence %o ote thad while the peribromchiclar reestiocns cb-
sorved inerinimate Eayle s eapable of jredusing asbestosis, they exslude the
poosidlity What 1t sy eause silisesis, sines, sver a full three year psricd,
Aheve 1s 1a ne saiml eny feous of hyalime modular fidrosis eharsetaristic of
ths resction %o quarta. Jurthemmcre, it may be adied thet the snimls soov oo A
ovidense of the tyye of diffuss filresis whleh Dus bees obeerved im this lebor- %
atery %o fallew inhalatisn of ¢ialemescus earth dusi. Ia regard to hydrated ‘
mome-caleius silisste, s mjer censfitusat of Lsylo, 1% may be said that waile
there 1s ae gainted ovidense os be 1te effest ea pulmcmary \lssus, there is much
-nun--ssuu-u-mu.-niﬁv:m:uxu-un,1u-uuug sme forms of saleiwm
mum,mwm 30 eoame 11kaly thet t0e salatim eilicate
1s Laylo sheuld esuferm with $iis jrevisus experiense.

a-m.n-.-anxuwuhiin-‘trnun-rnua-:snu--mn»a-nnu-un-
ammmwm*um-.nmmuunnm,

vtultho:iaﬂ&uﬂs-ubtrhn-nis,Inolnllalun-unv|nuuad,-n¢<-:u-nn¢n.r v
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the latter ocondition can bde dismissed. Purther considerntion must be given %o
asbestosis, however.

The laborstory has reesntly oompleted a large amcunt of work vith asbestos,
vhich has beem reparted to eertaim ethar supporting eompanies, but not as yet :
published. The followiang dlscussion of the ;roblem is drawn largely from that
vork, and ve would request that these ¢smments be somsidered ocoafidemtial. It
1.thMlﬂn‘!hl!hﬂbdhgilhnlﬂuﬂllmr\teilidiothocvuudnlﬂminhmﬂxh
departasat in formmlating a safetly program, Whish eertaialy is nscessary in view
of the results of this Iayls experinemd,

Asbsstosis, beth in msa sad sxdmals, 1s & shrcmie, slowly developing peri-
bronshislar fidroais, vhish in lste stages extemds fyom the original site of
losalimiion izts ths swrrownding alvesli, The Weashioclsr loealisatios is spper-
ontly due to the filwous matare of the miasrel. Expsrimental studies indicate
that the ehief mode of setisn 1s Yy mschanisel irritaticm of tissus by the fibers,
The strustare of thess fiders, and the espadility of repested longitudinal divi-
- lhlxhb.ﬂ..ﬂ‘tlﬂn.lqﬁlilnrhlillthtl—hunjlotl.unn,lﬁ_.}%,

solid fiders of glass wool are mot eapsdle of predusing the fidbrosis. Chemical
astiom is of 11t8le e mo impertanse iz csnsing resstion, sinee ehrysotile rem-
dered partisulate Yy exiting and sepurution does mot initiate fibrosis.
Certaia izvestigations have indieated that a seemingly segligidle aroportica
of fibrous asbestes 1s suffisicat to jroduse the eharesteristie reastion. Thus,
en imhalation experissat wus earried ent with Mall-milled ssbestos in vhich a»
attenpt wes made to eliminste all fibers frem the mterial, It ws found to be
inpossilble (o tweak wp all of the fiders and aboxd ens per emat of the air sus-
panded dust esnsisted ef f5lers. The eharseteristis parilweaehiclar fibrosis
” ¢hﬂdqn‘1lihluwunluﬂ.nltﬂh!!hﬂrq-ﬂlk lhu.ltnﬂnun‘untvn7
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small aumbers of fibers are capable of produsing asbestoeiz, although the devel-
opant of the lesioas is dalayed, The preseat sxperimsnt with Iaylo is also nun
examale of this fast.

e inportent mattar of progressioa of reaction after exposure to ssbestos
dust ceases has Leen sxtsmsively investigated. The resmults indicate that in con-
trast to ailisosis, vhere progressica ssutimues for some tize, there is no signi-
fiesat degree of progressiom ia extemt of the lesions, Rather, the sise of the
lesions dserveses im asbestosis ¢us o the temdensy of the fibrous tissue to
comtrest after the siimulus to i85 prodmstion is removed. The irritation of tissus
by sn asbestes fider i3 appuresily srrested vithin & fow months after it enters
the lung by the formsiien of the “asbestosis Dody® (a ecating of the fiber by ircn-
ecatainiag material), with 1he resnlt that the existing fidrous tissus ecntraets.
Thsther this contrastion emerds s bemafiaial or deletericus effest ca lung funo-
tion is sov mder lzvestigntiom,

Unfortumataly, the studise with ssdestos MeFe 208 as yet ecapletely alarified
the ;roblem of is affest em associsted tubervalous infestica. IS appears that
Kayls mxy exawd s slightly msre msyked edverse influenee om the infestioa than
does pure sshestcs. The 4ifferemse axy well be dus to the [wessnes of the mmall
smoumd of quarts ia Ksyle or periaps te ether ineldeatsl faetorn. Ome gurpose
d\hmaa—'wubmmm

C. Seoalysioms,

1. Zayle, Seasase of ts centent of ca sppresisdle amcumt of fibrous
m.u-mumum_mu
bendled 56 & hasardeus indnstrial dust.

2. Kayle dses not precuse silisceis ia saimals.
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3. Iaylo does not produse the diffuss csllular fidrosis of the
lungs now resognised as resuliing from ismhalstion of disto-

ascecus earth,

D. Zrogress Report om new series of experiments.

The thres phases of the experimsmt, ss outlined in the report of October 33,
1947 and ia s letter dated Mareh 3, 1948, are mov under way. Vhils little of
significanse has dsveleped thus far, & reviev of thea work is presentsd here.
Progress and results to date of these experimeats are givem delov under the
title of each phase.

(1) The effest of Isyle imhalaticm om tnberenlous iafestica imitirted at
the omsst of éust sxposure.

fhirty experimsatal anisals vere infested with the stteatusted
straia (2)) of tubsrele Mmeillus weed in this type of experiment and vere
plased in the dust reom the maxt day. TNirty-thres ecatrel asimals vere
infested cb the same time sad kept in metmal sir, Of the expsrimsntal
sximals, sim are mew dead, two having besm seerifised 2t two months, two
s} four aomths and %ee having disd.

bhﬂm‘nﬁﬂwn‘;“hhﬁmm.
™e other vas ss ressat thatl sestiens have mot yet beea prepared.

The animnls killed st we months shoved lesions eomparshle with
those in the somtrols, Weth greesly aad vicresecpisally. m-n-u
killed ad feur ncaths have net besa studied misroseopically, dat oa gress
cmmination the lssisms appear similar in the two groups.

(2) The effset of Zayls iadalatica on regressing tubereulous lesions ia
guinsa pigs.

In this phase of the axperimsat, tveaty-five guimse pigs were
infested, aad groupe of them wvers kepd iz sormml air for two, fowr and six

Asbestos Litig. nAn4 Q.
Saranac Lake 00019(«
1989 Depos.

= Exhibit p.85

i
:
i

=
T Ty = A ...

g
;
kY



months before being ylaeed in the dust room. At the re:eat tise ths first
two groups have bees placed im the dust roomj the third is to go inm on

Desander 15, 1948,
Only two animals af the first group have beea sserificed is

yot, after tve munths in the dust, Nisvoseopie observatiocas have not been

PR

4
3

lnku‘hﬁ.nltho‘num,th‘lauun'\nn-c-qnann.\dxh!hoununemn:ul
sximls,

(3) The affest of sseumlsted Lsylo 1n the lumgs om & sebsequent tubsrculous
infestion.

Thirty neemal guinea pigs were plased is the &ust room ea Moy 12,
1948, sud en Amgust 12, 1948 were iafested vith the attemmsted tudercle
Maeilll, Five saimals vers seerifised at this time for ebesiesl asalysis
40 ostedlish {he smommt of dust labaled. Contrel mmimmls were infeetsd on
the sans dats. Jaimals were sassrifised ryeeunily, twe moaths after iafestion.
Grossly, the lesiens ia Wie experimsatal sad emtrel aaiszls were comparsdls,
et aguis nieressepis sheervations heve sot been mde.

2 R R T T P R S P S, (R

!I!lt-dmlﬁolmhnllttulcqprn-ldaoctltﬂn.cﬂgﬂUiaunm,nunotho
umhcy-h-niqm&bhmnnahnuwnm
are knowa to bo slaw, Newever, it esa D¢ suid Uwmb the experimsat is ;rugressing
vory satisfasterily, and Uat we anticizste nome of the esmplisatioms whieh iater-
fored with the iaterpretation of the jrevisws experinsat in regard 4o the offest
amu-'wxw-.
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)
7ige 2 - Layls inhaladien, 36 maths., 200X
N tronshisls in this photamisyograph is just showe
md \o the Fight of amber, Boleo the thicknese of Whe tisews
botwssn its 1mmum end that of W edfzeent slveell i sempar-
issa with e Wwenshislay walls in Figwes 1L acad 5. Fime
stranis of filyuus tisous exn o seea Mare, Mt theay sre more
aggsyend, bassuse lass deuse, in the aresa ot the right of the :
£1a34 whese fRvests 2as utended Vo edjosent slweelar wmlls, :
;
i
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Fige 3 - ashestos izimlatiem, 30 mesths, 20X
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_ Table 1
~N
N LALYSES OF LUNGS OF SUINRA SI0S
B ZXPOSED 10 CUSY IX
I¥BALLATION EXPE&RINEYT =ITH KATLO CUST
: Juratiem Ash Per Comt _of Dry Tissws Per Cemt of ish
! Animal of of
i ‘mber Ixposusre DUry Tisswe S10¢ Ca0 gl 3409 a0 Kr0
i nouths Per emmt or osml Per oemt per camt per eent per cent per cent
'1 2 2 mes, 4.2 0.2¢ 0.08 0.07 5,87 1,95 1.29
' ] ¢ .94 0.20 0,08 0.08 4,28 1.23 1,62
fi 10 4 mes, 4.47 0.2 0,08 e.00 4,87 1.99 1,99
: i 11 4.62 0.19 2.08 0.08 4.42 1.89 1.39
- 18 ¢ mes. 413 0.28  0.08 0.08 s.83 2,00 2.2
& 18 .R 0.3 0.10 0.08 $.38 2,68 2,19
i . I Ry .5 0.1 n13  o0.08 s.8¢ 2,78 177
.? “ ‘.“ 0.” o.u °.n ..“ z“‘ 2 .“
5 G 10 mse. .8 048 0.6 o1 1012 304 4.3
: /F “ ‘..1 °.n °.n 001‘ ..“ z.a 3.03
{ 1 ,
48 12 mee, 4.08 0.59 0.14 0.8 10.80 2.0 4,48
?: “ ‘.” °.n 00” ..“ u.” ‘. 1’ l - n
) 4 18 mse, 4.5 0. 0.00 0.28 18.27 1.88 5.3
-] 4.9 .08 0.8 0.38 17.¢8 1.08 6.6¢
% 108 21 mes, s.12 0.88 0.19 o.11 12,56 3.08 2,08
: 108 5.2 .54 9.18 0,08 10.20 1.90 1.48
5 @ 2w, s.08 068 013 0,08 1Be 24 1.2
© e“n .8 014 0,08 12,88 292 1M
. 119 'R ) 048 0.12 0.18 2.58 2.41 3.08
' 7 2 e 5.6 1.0 0.4 o.08 19.58 136 oO.;m:
T 5,83 1.18 0.13 0.08 .38 .28 0.91
1831 35 mee, $. ™ 0.97 0.13 o.n1 17.10 3.28 3.77
122 5.58 0.9 0.12 0.17 11,00 3.38 5.28
A %0 36 we, .68 088 0,18  0.19 15,0 2.0 328 /
o 14 5.38 0.87 e. 12 .17 12,48 .11 3,17
- s 5.6 0.54 0.18 0.13 9.98 2.08 .38
S | <
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