FILE NAME: Owens lllinois (OWILL)

DATE: 1948 Oct 30

DOCH#: OWILLO42

DOCUMENT DESCRIPTION: Report by Saranac Lab - Regarding the
Biological Activity of Kaylo Dust



ISTERIM REFORT

RIGARDING THE BICLCGICAL ACTIVITY

CF XAYLO LUSY

" to the
OWEIS-TLLINOIS GLAGS COMPLLT
oL, G810

-

Yy
TUE SARAZAC LABORATCRY

SARSMAC LAKE, NEW IORK

CCTOBZR 0, 1948

Titted byt ' ) In cooperatica withi
) Pailip C. Pratt, M. D.
Thozas M, Durken, H. Z.
Qur J. Vorvald, M. D.y Uroctor inthooy B. Delahent

‘3 Edward L. Trudsau Foundatlon

R d . '
Ul e fa I vee

O LI . PRGC o

(R




)

,

i

€
,‘\

£
A

INTRCCUCTICE
Cne year 2go, on Ocloder 30, 1947, an interia razort wus sulnitted,
wericg the progrsss of certzin animal azperizents with Laylo over o total

riod of 3Q months. 14 was peceasary at that t1ze %o recostend furtber
7ericents coocarning ¢srtuin phases of the problam. The [resent resport deals
th the finsl rhases af the experizent then ln progresa and with the serly

wervaticns zads Lu the gew geriea of axperizenta,

- Thoe originzl experizent haa now been cozplated and the conclueions drawn
' zsed upen the rasulta of & full three yeara® exposurs to an atmcapheric
pension of Keylo dust. Previous expariance has showva that this is the roe

red period over vaich exposurss to a dust of doubtful blolcgical agtivity

% be contirued before final couclusivcas sre wvarranted. Tals experizaent, ln

Y, ccunstitutes an example of tue izportence of such prulaonged study for, 2s is to
Aswm below, the. findinga at thres yesars vare strikingly different from those

o azd ona-hzlf ysars. end the tantative cocslusicn renchsd at that tice =yst nov

ltered. Thus, ai the iixs of the previcus raport, tha evideuca indicated taal

o actad as an ineri dusi ia norsel fat: azd gulzsa pigsy resulting caly in .
formeticn of climps of dust cslls, withoudt fibrosis, Zovever, i% vill te
2 balsw that Kaylo is capedla, ;:n srolonged thlhéinn, of preducing asbestosls

8 lorgs of god:ma plgs, snd that it :should be Randled lndustrially ss a hs-
s dust.. ’

This report vill be preceated in four secilons as [ollowst

de Tinel obserralticns, dual inuelatica la aormal guizea pizs.
B. Dlacuasicn.

C.. Ceaclunicns,

D, Progreas repert on pewv serles of exjarizsnta.




Pinn) obsarvaticna, duaat inhslation in gorsal rulnas NELR

Refarecco to the Interia Raport of Celobsr 30, 1347, will rewesl that tuo
vups of :mm.l. gxinea pizs wers pliced la the dust rocmt cns group in Febru-
7 1945 and ths second in dugust 1945. The anizals vera axposged to atogsgheris
spensions of Xaylo dust for eight hours daily, five znd cne-nalf days a week
roughout the experiment, The dust coacsniratlen, vhich varied scaewhnt from tize

tize, has eversged 115 ailllon jerilclee por cabls foot of alr aver the sniire
wrae of the exparizcat 1o date, ‘

A trief revifw of e observaticns descrited on page 4 of the pravious re-
."-‘ will revesl thnt up o thirty months tase rezction ia guinea pigs wos United
‘ae accunulation of clumps of macrophages, eoatalning dust gariicles, in
ups of adjaceat air spaces. mh‘occa:xional aultinuclevted glant cells wsra
n, there wvas no undus prolifersticn of ilssua histlccytes and {itrosia vaa
cabe A fov unalatakalls astmctosls bodles were identlified, In gemerzl, the
zmlatioa of cells of ths types doseribed above and their persistenes as such
i’ 4 full three year pariod, vithoul toe damlo;::.ént of fidreais, has bc?n
23 to indicatn thel the agsr;; rosponsidle for thea L3 not capable of p:-ec!;xcia(
rosis, Cush agonts are nov ccasidered to ba “biolegieally lnert,® n;nc's toe
v uiluhr sccumulation has nct Baen zoown Yo effsct pu.imcnaq funetlicn or

Latance %o dinscase.

\

Bovover; of alne nnlaals asvcrificed dubuq.uu:t. to thirty months in the ;ro-
1-: sxperizoct, all have chova mod enly tie utove lealons tut elso hava developed
;.Ilﬁrcuil of a type charactaristic of tho revaponse cf gulnes plgs %o asbestos.
2‘ u s rathsr diffuse tyre of fidroala wkich tora; chisfly adout the fmnll alr
;. knowve as ﬁ&iclea, froa shich the uir spases, or alvaold, of the lung
t. The sppecded photomlerograghs sdov tha nature of the leslcas belng dia-.

¢4, Tuls conditicn ia identical vith asztsatosis aa cun b seen by. ecagaring
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Enro 2 with flgure J.

The lasicns in the trachecbronchis) 1y=ph rodes rfhowad fo change botueea
‘xty scaths sxd tares yearas.

Chamizs) rzalysis of the luaga of gulnea pigs that bed ighaled ¥aylo duat
> pericds ng tg 36 wmoatas ylsldad the data givan in Tukle 1. I vil} %s noted
4 a5 te zeriod of exponura tecaan longor the acsh walus gradaslly inersased,
deating ap sccumelation of minernl aatter in the lungy., Therw was a pro=
2ced Airncreess in tna sillea conagenead vp 20 sbout 20 menihs and thesa a slight
Tesse, Toe ressen for this ccoditicn, walel has Ydeen cbsarved in exgeriaents
1 ather dusts, 18 noct entirsly clear., ESilpce enly twe snizals vers sanlyzed

scchk axgosurs pariad, individusl 7aluas wers cecaaionally out of liae ™l

g9zeral trecd wis clasrly Indieated,

Eirecussion,

The final cbaervaticns in this experizent vith Xayls lmhelatioa 13 normal
-tu pigs, reyorted sbove end Lllustrated in the figures, prove tart Eaylo is
;.hlo of produeing the charmoterlatic resctlen, lsb;sstopia. It 1s evident,
?fon, that a conaldarzdle portiem of the asbastos composont ln Faylo recalns
a3ged during the taﬁnrscturiug srocess or, Lf 1t is changad, tiib tho altarsd
;.ac‘. saintzing Lts copmelty to caune Zibrocis. Whila the leslone up.te 30
-‘;‘4 shoved co fibroais, certaln wspects of them wers coapabidbls with a ;r'uli::-
7 sicge in the develojmnt of aa‘cea_tanis; These aspects vers masked by tae
L type of renctlon to tha materials othor then asbesics in the dust. The

elaristla early stags of the recaiion %o ssbtosltos 1a tho ;rodilectica cf the

s to loccalize in ths lumen and woll of the asell oir ducls, ymowvn as terainal

.~

“olas, This {3 in contrast %o ssrticulats asterisls, wvhich lceslise edlafly




‘A the zctual alr acaces, or alvecli, Ia the jresont es;erizont Lue greatast

| Tiion of the inhaled dust, deing sarticulate, lodged in the alveoll and masked
-1 pati!lxmm.ioh: depositlon of tows of the flbrous coapenentis "In ratrospect,
i¥ 13 poasible to discern thad thers is 2ore evideacs of dust csll aciivity in
\be regicn of the tronchisles than is charsclerlstic of the reactlioa %o an inert
prticulata dust. Little significanss was atiochod o thias at the tius of the
rsvioss roport tacatia thera vas no svidsence ¢f tho develogment of fihroais.

1. YTha d1fferencus belwesn iRks early recction to Xaylo szd that %o agbastas:
=y te loterpreted sa a modificsiion cf the lesicns ty the jerticulats comgponents
." feylo. TModiflcation® of silicosiz is wall racogniszed when lesiong of that
lisaso devalop {cllovizg 1u2ula.t1ox:a£‘ s cixed dust contalulng quartz tcgether
1R aetorinls of en inert nalure, such a3 irsa oxlde.

v It 13 of imgertance o note thet whille Lhe peribrenchicler raseticns b

‘rved lnsrizinste Kz7lo a3 capalle of groducing sabestosia, thsy oxclude the

t3lbility tasb 1% 3ay esuse silicoois, cince, cver = full tharee year yaricd,-
are L3 In no aclasl eny foous of hyuline podular fibroais echwrcatorictic of

+ yeattioo to quarts. Furtherxore, it nuy be added *hat the anizals chow no
Aroce of the type of diffues fibrosls whlch hsa besn observed in thls labor-
ry to follow irhalstion cf dlatamacecus earth cdust,  Ia regard to hydrated
w~onlodia silicade, a nijor comsiituent of xgyl';', 1t @oy bo said tha‘.'sﬁilo

v 13 oo oointad evidenco ax %o Lty effact on pulnonnry tiseue,’ there 1s much
{ence Lo sbov thai a varlebty of silicaiss, ineluding some forms of caleciua
ltates, ero bloleeleally fnari. It soaus likely thai tas calofom allionte
“aylo should ceaform wisk this provicus sxperience. T .

3 Thus, the pos33ldility expresecd by Coctor Gar<nar in hla sarly conaideration

als prodlem, thut Kayls =might producu iwo Fusmocesioscs, szbestosis end M llicoala
. . ?

Lie resulient ssfety haszzards, Sas Bean adesuxtely atuited, snd ecncern over
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) ’..at.t;r can;iltion csn bs dlealssed, Purther consideraticn muet be given %o
~stogia, heverver.

Tnue likoratory haa recently ccoplated a large ascunt of vork with asbestes,
ch bas teen rapartad Lo certaln other supporting coapenios, bul not ss yet
1lshed, The follcl:vin.; discussion of the problem is drown largely frem that
5, eud ve would roquesd that thesa ccmients bte ccasidersd confidential. It
'olt that the follewing iaformalion ney be of aid te tha Cwens-Illinols health
rtaent in formilsting w salsty progrum, vhich certainly 13 necessary in view
Se resulie of this Kz2ylo expaerizent. ,

Asbe3tasia, boid in man znd eninsls, 13 a chronls, alowly develepirg peri-
chiolar fitrosis, which in late stages extends from the original site of
iaabizn Qm tha surroumding alveoli, The broochiolar lcenlisaticn ie sppor-
T dus to tha fibrous mature of the nineral. Experizental studies indlicste

the chlef mode of action ig by wachznlesl irritation e? tissue by ths fidors.
strueturs of thass fibers, :nd tha capidbility of repested lomgitudinal divie
to zslecular girandz,ls important in ths mechaniczax of actlca, since the
! fiderz of glass wool arw nsl capable of producing the fitroaia, Cheais:l
22 43 of litile or no inzortance in causing reastian, g2ince chryectils rea—

L gartlceulats Ty cuttiing =nd geparaticn does nob Lni‘.;ata fibrosis.

Certala inrestigutions bave indieated that u seemingly negligible mropartica
itrous asbestos 1s sufficient to produce the ;!:nrtcterintic rexoticn., Thus,
’:-’;alzt‘.od sxparinent was earried out vits bell-ztlled :sbelatcn in which 2n
$§-t vos zade to sliminata nll fibera froa tho msterisl. It vas found to be
:alble 4o brsek up all c;f the fibers acd about one jper cent of the sir sus-
4 d:ut consisted of tibora. The cuarncteristlic ;eritreachicler fibreals

°ped {n ;..".e‘ ox;::cr,cd sninala sflar Corty eeaths., Thus, L4 sprears t.m*. Yery
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=1l neaters of fitars =ro capabls of produeing zaboetosia, although the devel-

p2ot cf the lecicns la delayed. The rresent ex;erisent with laylo 13 alco na
waxls of tals fact.

e in;artant aatter of Jrograsaion of reaction after sxpoeure to asbaston
2t ceasas has teen sxisnsively investizated. The remulls indlonts tuat i{a con-

a8t to ailicoeis, vhers progression continues for soie tins, there is ns signi-

~aat degres of progression in extant of tho leslons. Rather, the aize of the
sicas decreases ia asboatoais due to the temdency of the fibrous tisaus to _
alrzct after the stimlua $o 183 prcduction Is removed. The frrilation of tissus
g ssbastos fiber 1s apparently srrested withim a fev zonths aftar L4 anters

-~ luag by the forzatdon of ths “asbestosls body” (a coating of the fiber by iron-
salaing =:;ter1.nl), vith the regult that the existiaog fitrous tiisue csntracts,

‘der-iais contrzeticn exart3 a beneficinl or delsterious effect cn lung func-

A is nov under inovastigatica.

Wfortunately, the studiea vith nsbestos have nat as yet coaplstely clarified

3pr|9hlun of 1ts offect on sssociated tuderculous {nfsctica. It appears that
{h’l:u'y'ezar:‘ 8 alightly 2eore marked sdvarge influence cn ths iafactlon than
A jure asbestos. Tha difforance mny vell be due to the precence of the saall
:;;‘ho--: quarts in Ksylo or perhaps to other lnaldental factorn. One rurpose

&: studles acv under vay {2 to élari."y this protlea.

| Sen selusions. Y

. i."f.'.aylo, because of it3 coatent of an spprecisble amount of fibrous
; 3% ehrypeotile, 13 capshla of producing asbastosis asd should be

1 {.;)hgm‘.lod 86 & hatardous indusirial dust,

i, Xaylo dces mot produce silicosis in animals,
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J¢ Xaylo does not ;roduce the diffuse cellular fibrosis of tie

" lunza pow recognized as reoulting from inhalatica of disto—

aseeousr earth,

+ Progress Secort on nsv gsries of exrerisenta.

Tus tares phuses of the experizeat, sm outlined in the rapert of Cetobsr 3g,

:47 scd in a lettor dated Morco 3, 1948, are nov uodar vay. Nhile little of
Immificance has dovelopsd thus i‘ar, a review of the worx is preseated here.
=ireas and results to date of these ezperiments are given below under the

‘\le of each ;hass,

(1) The effect of Kaylo inhalaticn on tuberculous infecticn initizted xt
., the caset of dust sxpoeurs,

Thirty exporizental saimals vere infectsd with the attontuated
strain (Ry) of tubercle bacillus used 1a tais tyre of experitent and vere
;hcod {n ths dust room the next day. Thirty-three control sniasls wvers
an!oct-ad st the ascas tize and Zept in normal air. Of the exgerizental

;,nizula, s4x are now dead; two huving been sacrificed at two mcaths, two

4% four moaths end two having died.

[P PP PSPt I8 Sl

- ; Cng death cecwrred ak five veeks; dus to iatercurrent pueumcnie,

-

1 .

Y .Eho other vas so recsnd that zectlaons have not yul been propared.

i '

Yepgy . . T2 anizals killed &b two months ghoved lesions conperable with
‘ éhou in the contrula, both grossly and ricvosecopically. The snimals

}-_x}n.d ab four months have not been studled mleroscoplezlly, tut on groes
A .
i exanination ths lesicns appear sixilar in the Ywo grou;s.

-
"

: (2) The effeot of Eaylo inhalaticn on regressing tuberculous lesicans ia
|; galvee plgo.

» -

In this ;hase of the exjariment, tventy-(ive suiznes olga vere-

{nfectad, aod groups of theam ware ket in normasl zir for two, four snd six

\/x.
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zonths dofora beiug ;lazced Lo the dusd room. AL iue srosest tize the firat
v ndups kave Ysan jlaced in the dust rooa; ine third 18 to go in on
tacaabar 15, 1948,

Caly tvo snlzsla of tSu firsi group have bteen maerificed cs
yot, zfter tun avaihas in ks dust. Mlcroucoris observations have nect twen
mde, tub ia the grosa, the lesinns vers ccapmbl.e vith thoee in control

rnisrls,

{3) T™ae elfect cf secumaloted Eqylo in the luoge cn & subsequent tuberculcts
infecticn.

Thirty oorzal guizea pigs worwe placed {n the dust roeam on Hay 12,
1948, srd en August 12, 1748 wverh infocted with tha sttenuated tubercle
" Weilll. Tivo snimuls vere saerificsd at this tize for chealesl analysis
to uLabI.i:s.‘xvtha nzount of dust lohaled. Coutrol enimuls wers infeatad an

' i-thn eaxs date. inl=els woce aucrifliced recantly, two zonths afler Infaction.

":‘é!'“&l}’; the leaicns in Wae szjerimzsatsl and control snizils wera contperable, t
1‘&:«& rgeia alorcacoric obrervatioux have nod hfou nade, E

;‘ ?bs results to datle "m lh.lo oxrsrm-:t are of lUttle sigalficance, ain.cn the , .
4::: is « circale one ead any c.b.ar.gu dus to the inhal:tion of duat of any nalurse - ! ‘
‘hﬂ"‘ to be slsw, However, it can bo said \bnt ths expericzent 13 progressing 3 ,

f':_uumat.orny, and that ve catleijate none of the ecazlisaticna waich inter-
N 4 i
Mti?.h the intaerprotation of the previous experinent in regerd %o the effesct

h’:l.o on axpsrizealsl luberculostis.
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