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Fovenber 16, 1948

Mr, Uo: Bo BOWES - i - ot ok W - ';- " -‘
Owens.~I1linois Glaaa Coznvrmy R
'to}.edol, Ohi.o .

-~ =

Dear Hre Boves: ' . el e

v &xcloeed you unl z‘i.nd thras cops.a- of a report on the raxulta
of animzl experiments with Kaylo dant. As 1a ocur cusiicm, ve have
suzsarived brisfly materinl provicusly prszsnted, including ouyr in-
terim report dated: Octaober 30, 1947, end have givea detalled dis-
cunsion only .of subsequent developments. -When all experizents have
beon ccupleled, we expset to prepare & final report which will in-
clnde detalls of ecach chase so that all dats will be availabls in
one- placs, However, the axperimentsl study of the effects of inhaled
Yayls dust om normal uvninfected anlzmals is nov finished and couclusionz
oxpressed on thnt. 5 bject sre ﬁnal r:.t.hex- than tentative.

ST In the’ rcport is-ued one yenr £gq, vhic‘x describes the findings
dn aninals that inhaled Kaylo diuast fer psriods up to 30 months, the
fonouing tentative c*ncl""ioa wag nades

¥In conseguence of the exgarimental atudieq with
-1 . gpuinea pizs to deterains ths biolcsical activity of
*“Kaylo, 1t may ba toniatively concludsd that Zaylo slcne

-3 V7 falls to rroduce significent Falaonary dazage wbsn in- °
i halad into the lung.® ) )

et -

During tho 1o 36 mnths period hwevar, defin.te indle-tion of iiscus
roaction aupsared in the lunss of aaizxls inh=lins Ksylo dust and there-
fore, I regrst to say, cur tantative conclusion quoted above =ust ba ale
tared. Ir all animals sacrificed after xcrv tuanm 30 months of exposure to
taylo dust wmmistakabls evidence of asbeztosis nas devslopad, showing that
toylo on inhalation i1as cxpabdle of producing astestosla aad must be regarded
12 a potentially-hazardous material. It should bo ncied thaat cince nsither
silicoris nor the diffuse pulzonsry fibrosis caured by inhzled distcmacscus
rarth ves observed, the quertz and diatcmececus earth coaponauts of t.ho dust
spparently do not produce their typleal lecicns,

In order to prossat more informaticn on the subject asbestasis, certain
widonce dorived from our experisental verk with astestos dust has baen dis-
rizsede As these findings have not yot been reloaced for yublicztion, I re-
\west that, vhile using thes as rejuired in fom.slatiag o salely program,
ron regexrd thez as coufidential.
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Prge 2. ‘ ) - -

¥r. U. E, Bowes ) ' :
Owens-T11linois Glass Comcany. Fovenker 16, 1948

et .-

... ho new meries of exparizents with rascect.to the influence

of Eaylo on tuberculous infection are well rnder way 2nd aro pro-
gressing zatisfectorily. It iz, of course, toe early to expect
sig;ﬂ.ticent mmlta on mch to bnao even tcnta.tive eonclu:io-xs. i

. At thias tL.s nay I. raviav brieny the timcial arra.ng:sent‘ i
for conducting tae investigntion with EKzylo? The recsesyrch progra=m
up to tils yesr wes cerried on under m contract, initizted in 1945,

by vhlch the experimania would be subsidized with a grent of £5,000.
por yuar. - Aa pointed cui in zy etter of Merca 3, 1948, the contramet -
terninsted officlally cn Febrzary 15, 1948, but tie invesiigstion would
be ccntinusd without charge until June bscause $he original experiments’
vers started lats. Since a cuzex was received uhicn took cars of the
subsidy up to Novouber 15, 1947, thore is dus on %ae old cenirzet ths |
sux of $1,250. for the final quarier of the conirsct (frcm Hovesber 15,
1947 to Februery 15, 1543). Ve have deleyed sanding an invoice for

the final guertor until 211 vork cculd be finlaned end a2 finsl report
setmibtads Following the termination of thie exgerizment in June, it has
required several mcniha to do tha histologicsl work, study tas tismus
sactions, collate ina data and prepare the renort vhich acccmpanies
this letter.

Ve are incluf‘ing the rezort a ‘brief review of the new ea:por:l-

=ments in whlch the affect of i.n:m.led Keylo dust on tubereulous ine

fection ia deing studisd. Your purciese ordeiS-l170 anthorizing this
experizent a2t £5,000. for cne yo<r i8 dated Februsry 3, 1948, but owdng
to & shortage of aniusls snd other usaveidable dolays toe ectuzl experi-
nental vork did not get undsy way until May, Hence we have concluded
that finsncial support for iuis new crogrsm should be datsd frea May 1L,
1948. For ressons outlined in =y latter of Marech 3, I suggested s two-
year contrzct ab $7,000. per year. Your letter of Mareh 31 acknowledged
this but falled to confirm the extra amount of $2,000. invalved. Never—
thelesz; we have proceeded at the old rate snd are endeavoring to absorb
the incraased cost frem our Foucdation reserve.

In & few days our accounting department will forward a statement
of the payzents now due in supgort of the resesrai yrogrum, asx followss

Orizinal exparizent, begun February 15, 191.5, st rate
of $5,0C0. a:nuslly
For final quarter (Noveubor 15, 1947 to February 15, 191.8) 31,250,

Eew exporizont, bogun May 1, 1948, at rate of 3$5,000.

annuslly .
For fir-t quarter (Msy 1, 192 to August 1, 1948) $1,250.
Yor second quarter (August 1, 1948 to Hoveaber 1, 134B) 31,250,

R P N L

92 Ay g

. omem——— gy

A

.
"

LYY,

- 321
e

:
s+

o, RITRR
Vo
- RN A

PR

O I

v .
~

2t L acrcem o morem g T
.

O

ian e 2 4ee v b e e

A T ke

140459 rummuv“ NOLEV.ZISOIQY

‘: h"

8 Fo

3 L.

Y34 i

»

3

=)

Lz ¢

RIS i

} L

i3 lE

!}‘ A=

b
RN

oy
gt

wewe
.

|

" vt
PR T Y R
f

4

oo e
[




uze 3.' . . .
To Uv Ro BQV.' . - i .
sens=I1linois Glnss Company o Novenber 16

I rezlise that owr findirgs regarding Xaylo ers less favcrzbdle
:an anticipnted. Hovever,. since Raylo is capable of producing se=
1stosis, Lt is better to discover it nov in aniasls rather tusn later
1 industrial varkersze Thus the compeny, Yalag forawvarned, vill be

1 a better positloa to inastitute adequata control messures for utc- :

arding expoaod caplnyscs and ;n-otvcunz 11'.3 oV interestsu,..

-

Sincon],r yonra, .
e ' - Aythur J‘. chld, u.D.
L - Pirector
VILB » ” ~; Y
CEe (3) '

: Mr. Dayton CL

RS
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Cne year ago, on October 30, 1947, an interiu rspart yns sulnitted,
overing the progress of gertein aninsl experiments vith Kaylo over s totel
eriod of 30 months., - It vas neceasary at thst tias to recomuend further.
xpeTiments concerning certein phases of the problam. The present report doals
1th the final phases of the experiment them 1m progress snd with the early
bservaticns made in the new series of experiments. .. . .- .

The originel experizent hse now been qqaplcted and the conglusions drawm
re based upon the resulis of & full- three years® exposurs to an stmospheric
1spensicn of Kaylo dust. Previous experience ham shown that this is the re-
dred period aver vhich exposurss to a dust.‘ of doubtful blolcgical sctivity
18t be continued befors final eonclusivns are warranted. Thls experizent, in
o, constitutes an exssple of the importence of such prolonged study for, as iz to
» shown _below, the findings at three years vere strikingly different from those
; two and ons-hslf ysers end _t‘.hn t‘e.ntatin conclusion reached at that tine =mst nov
 altersd. Thus, st the tixe of the previous Teport, the svidence indicated thst
Ylo scted ;s an inert dust in normal rats snd guinea pigss resulting only im .

e formaticn of clumps of dust cells, without fitwosis. However, 1t vill be .

ovn below that Karls is cspebls, om prolonged inhslation, of produsing asbestosls
the Yungs of guirea plgs, snd that 4t should be handled industrially as a ha-
rdous dust. .= -

This roport will Ve presented in four sections es followsi

Ao Finel observations, dost inhelation in normsl guines .pd.;x.
B. Dim;ua_aion’.:\_ B J e
C. Comelusiomss . . . . -
D. PFProgress repart on new series of experiments,
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A« Jinnl obserwations, duast inhslation in normal guinea pigs.

Bafarence to the Interia Baport of October 38, 1947, will reveal tkhat two
groups of normsl guinea pigs wers plsced ia the dust rooms one growp in Febru-
ary 1945 and the second in fugust 1945. The anizals vers sxposed to atmospheric
suspensions of Kaylo duat for eight hours duily, five and cne-half days & week-
throughout the experivent. The dust coneentration, which varied somewhnt from tize
%o tize, hxg aversgzed 116 million partieles per cubie foot of alr over the entire
eourse of the experizent o dste, '~ -

.= A btrief review of the observaticns descrited on page & of the previons ro-
port vill revesl that up to thirty months the rezotion in guinea pigz was limited
to the accumlation of clumps of maerophages, containing dust particles, in
groups of edjscent sir spaces., Wnils occaslonal multinuclested giant cells vers
seen, there vas no undas prolifsration of iissue hist.iocy;tcs and fitrosis wae
M‘ F fn' uamizt-:kabla asbestosls bodiee were mmtified. In generzl, the
nmhtion of cella ot the typcn des:ribed above and their persiste.nce 25 such

miges
e & mu three yaar period, vitbaut the darslopnent. of fibrosis, has been

lmwi;to in:licafa that the ngent responsible for thea is not capahle of p'oducing
3‘!?:;1‘:. Such agents are nov considered t.o bo "biologicauy 1nert,' sinco the
Bigs eellular accumilstion has not been shown bo effect palmw function or
l‘;;s;n'c.a to d.iaem.

1ﬁj‘h”&wovex', of nina aninals geperificed mbseqnent to thirty months in the pro-
a’ci;efiaent, n].l have nhovn not anly tha abcve lesions but elso have devsloped
h’gtnhouis of a type Mwhristic of the raaponao of guinee pigs to asbestos.
&:;'»l»xv-nthsr diffnso typo of fibrosts which foras chiefly about the omall alr

-

hﬁ, kuown as hrouchiolcs, from vhich the wir spaces, or alveoli, of the lung
»

0
v-- -

mﬂ. The nppanded photoaicrogrnphn show the npature of the lesions baing dis-

W- This condition s 1denticsl vith asbeatosis as can ba meen by comparing
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Fgsre 2 with Figure 3. .. . L

= The lesians in the tracheobronchisl lymph nodes showed no chaange botvnn
mrtrmth:mdthmeyeara. _ e L

. 13 Chemleal smalysis of the longs of gulusa pigs that hed inheled Iarlo daat

€

“ for porlods up to 36 months yleldod the data given in Teble 1. It will be noted

‘tht &3 the peried of exposurs became.loiger the ach velue graduslly lancreeced,

wcxung an secumalation of n_ncral actter in the lungs. There was a pro-
mced increass In the silica coamponent tp to sbout 30 months end then a alight

herusa - The resscn for this counditicn, which has beem cbzerved in experimsnta

lith othep dusty, is not entirsly clesr. 3Since only two snlasle wers snrlyzed

‘M scch exposure psried, Individusl valuas were cccarionzlly out of lins bat
hc general trend wes clecrly indicated.

: * The fiml obsorvaticns in this a.pcri-mnt with Iaylo inheletion 4n normsd
f(:l::- pigs, rcportcd abova znd illnstrvted in the figures, prove thct Enylo is
'_‘.:;;ip‘ of producins the chamotaristic mction, asbastosia. It is evident,

', &:}dm‘, that & considenhle porﬁ.nn of t.he ashestos coaporent im Ezylo rensins

e

ubangod dnr.‘mg the mxmfneturing proceu or, if 1t is cnsngnd that the altered

.M nainuins its cepeeity to cause fidrosis, Wails the lesions up-to 30
::;:;rw no fibroain, eortein aspects of thes vers mpatible with a prelim.
‘-bﬁ; :taé; 1n t.be development of asbestosis. These’ sgpecta vere mssked bty the
L;:‘;ypc of resction to the materiels other then asbestos in the dust. The
ﬁi;:;;rhtic uuly atngo of the rcrntion to esbostos 1s the predilection of the
ﬁ;::’;oﬁlocali:o i.n the hmon uxd wall of the mzall sir ducts, known as terminal
tgu;i;oi-s; ‘s is in eontract to particulate mstertals, wich localize chiefly
LR A B . C
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fa the 2ctual air mpeces, or alveoli. In ths present experiment the grestest

- fortion of the inhaled dust, being sertfculsts, lodged in the alveoll and mzsked
the peritronchiolar depoedtion of sous of the fitrous cosponent.  Inm retrospect,

. ¥ 15 possihle to discern that there iz zore evidencs of dust call sctiviiy :lni

. the reglon of the broachioles than ia charscteristiec of the reaction tov an inert

sparticulats dust. Littls significancs vas attached to this at the tims of the

.pnﬂmxa report Lecguss thers wes no ovidenco of the dmlomxant of fibrosis.

g

{=27* The differences botween ths e¢arly resction to Kiylo end that to aabsstos

tuyb‘ interproted ss ¢ modificatlion of the lenions by the particnlate components

" of Keylo, ™iodiffestica® of silicosis is well recogniszed vhen lesions of that
. Mtsesse develop following inhalation of a wlxed dust contalning quarts together
 idth seterisls of en inert mature, such g8 iren oxide.
';..;, It 18 of Lnjortance to note that while the peribronchiclar rsacticns cb-
i w incrisinete K:ylo s8 eapshble of groducing esbestosis, they exclude the .
. auim.ity that 3t mey cause ailiconis, eince, over a2 full three yesr paricd,:
. .\zmv is in no tnimal eny foous of hyaline nodulsr fidrosis charcateristic of

’t!t mction to quarts, Purthermore, 4% may be added that the anizals shov no

P

M&nce of the type of diffuse fibrosis which hes been observed in this Yabor-
*lioq' to follow inhalation of diatomacecus earth dust. In regerd to hydrated

ho—ca’loixm silicate, & mejor conetituent of Xeylo, it noy bo said that while

ARWGOTTY:

ﬁm 18 no pointed evidence as to its effect on pulmonary tigsune, there is much
'ﬁdsnso to sbow that & warieiy of silicatss, including some forms of ealcium

ﬁnuteu, are blologleslly fnert. I seens likely that the celofua silicats

hta@lo ehould conforw with this previm erperience. i et

! oty g RN RO VI

"5 mm, the posai'bﬂit.y expressed by Dootor Cardner in his early consideration

Y% the resultent safely baxards, has been adequztely studied, and concern over

P A, e,

lfw pro'blau, tl'mt Kaylo might produce two’ pneumoaoniucs, ssbestoeis end 38licosis,

»

¥8T DL 100, . .
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.(m.te: condition ean be dismissed. PFurther consideration must be given to
gbstoais, homar. L el et el L T -

7% The laboratory hes Tecently completed a large amount of vork vith asbestos, :
“M hes been ropartad to certsin other supporting coapsnies, btat not es yet
‘pAlished. The’ folloving dlscussion of the problem is drewn largely from that -
Iu:, ‘and ve vonld recusst that these comments be ccnsidersd conﬁde.ntm.-- It -
-{sfalt that the folloving informaticn may be of sid to the Owens-Illinois health -
‘b;rhlenth formuleting a safely program, vhich cortainly is necesssry in view

' ‘ﬁa resaiie of this Kaylo experiment. L T -

1-; Asbestosis, both in man end znimsls, 1s & chronic, slowly develcping peri- .
' hwuolu- fibrosis, hich in late stages extends from the original site of ]
; hnnuﬁ.on into the surrounding alveo¥f, The bronchiolar locnlization iz appar-
ﬂy dus to ths fibrous nature of the mineral, Experfmental studies indicsie

ki the chlef mods of setion iz by mechanicsl irritstion of tissue by the fibers.
hmucture of these fibers, znd the capabilily of repested longitudinal divi-
ﬂahmlemmnmdsumpomntmthemchmimofscuon,ainectlm . -
z:u fivers of glags wool are pot cspable of producing the fibrosis. Chemical
,a : ‘

- “em 48 of little or no importance in ceuaing remetion, gince ghrysotile ren— ‘
™ 5:& parﬁcnlats by cutiing and separation does not initiate fibrosfs.

v Aw o mas oal

»

- ; "Certain investiguntions Have indiested that a seemingly negligidle proporticn
! "nhams asbeabos is sufficient to produce the charascteristic resotion, Thus,

T"'"

» ‘hb&lation exper:lment was ocerried out with ball—nilled sgbestoa in which zn

sopt ’Gﬂ \;a mdc to olimim\te all fibera n'on thc mteri,al It vas {ound to be

T3

. 8 Mhlc to hrouk np ull of tho ﬁbars nnd xbaut one por cont of the air sus-
. Rate o Py .

ibera. ‘!‘ho chnractariatic peritronchiclar fibrosis

5%4 dnat aonsiated of f

b . n
s ¥ h*lﬂyod in the expoued. sniuls aﬁor forty mnths. ‘mus, it appears that very . ) E
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—nnunbcrs of fibera ars eapable of ;u'oducing asbeatouia, although the devel-
.pt ol‘ the lasions (] dehyed. Tha prnneut uporlaent \dt‘h Iaylo 1s aloo en
ualo of th.iz fnct.

"- z m u;artant satter of progresaion of resotion after exposure to msbestos

3 Mm; has beea extinsively investigatod. The results indicate that in con-

ﬁ\l‘i %o #flicosia, vhers progressien comtinues’ for aomo tixs, tbere is no signi-

_ Kut degres of progression 1n extent of the lesiouz.' Rather, the aize of the

{ hdm;'s’demasos in asbostosis due to the téndency of the fibrous tlssie to

1 u!mt after the stimilus to its prodeetion is removed. The firitation of tissus
4 k'ﬁ isbestos fiber i3 apparently srrested vithin a fow months after it enters

3 hlxng by the forastion of the *ggbastosis body” (a:coating of the fiber by iron-

u!dning mter’lal) , vith the result that the existing fibrous tizsue contracts.

kﬁq this contraotion exsrts 2 beneﬁcisl or deleterious effect on lung funo-
LURTL LS

ta h m xmdcr invastigztion. '

X Moytunataly, the studies vith asbsstos have not as yet cozpletely clarified

Tt

t greblm of 1ta offact on assoolated tubsrculous infeetion. It sppears thet

R - s

.3 '.,hw exert 8 slightly more msrked adverse influence on the infection thsn

. 23 pare esbestos. m differance axy well be due to the yresen;:a of the small

‘LA

ﬁ:’:ﬂ‘d quarts S.n Ksylo or perhaps to other incidentsl fzctors. One purpose

\.‘;- PR

g & studies now, under vay ia to clerify this problem. .

A ) - ) T
. ,:"- -

) fcacluaions.’ e ; :

- loulqlo, because of itz content of an sppreciabls amount of fiﬁro;xn

*irysotile, 1s capsble of producing esbsstosis and should be
{,‘k&ndled as g harsrdous industrisl dust.

e PR GS

?f Ksylo doer mot produee gilicosis {n enimals.




3. Kaylo does not produce the diffuse eellulsr fidrosis of the
' lunga now recoznlzed as resulting from inhalsticn of disto-
Bsceous earth,

AR

PR

‘s Progress Rezort on new serles of exceriments.

K7 and in a letter dated March 3, 1948, ere now usder vay. While little of

Quifieancc has davelopsd thus fsr, & reviev of the  ork is presaatad here.

!egrass and rsnlts to date of thene experiments are given belov rmder the

‘ile of each shase.

. (1) The effect of Keylo inhalation on tuberculous infectiocn Initisted st
4 ‘the cnset of dust exposure.

¥ ethlis

nﬁ.rty expa:d_:ental enimals wdre infeeted with fhe sttentusted

strein (R}) of tubercle bacillus used in this type of experh:ent. and vers

: pliced in the dust room the mext asy. i'birby-tbroe control animlu vere

* !nfoeted et the enms tize and kept 4n nornai sfr. Of the experimtal

mlsaln, £ix zre nov daad tvo havlng been Mcrificed st tvo months, two

R
A

8t four months end tvo having dled. . - . - i L ciieares

!ha other vas 8o recent that sections have not yot been prepared.

5 & », B

¢

ey i - The animsls killed st two months ghoved lcsions cosparshle with -
k‘.x_aﬁps_e_ inz&th_e_‘ contrals, both grossly aod ricvoscoplcally. The aninsls
'; ¥Mlled at four months have not been studied nicrouéopically, but on gross
- «snination the lesicna appear similar in the two groups.
" (2) The effeot of Kaylo inhaletion on regressing tuberculous lesions in
guinea pigs.

In this phase of tho expsriment, twenty-five gﬁinea pigs were

infected, and groups of them were kept in normal air for tvo, four and six

i  The three phases of the experizant, as outlined in the report of Getodbsr 30,

. . . One desth ceourred at five weeks; dus to intercurrent mmeumonies ...:

ol

‘ gx'ilis!.u%’f""’"
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ponths bofors belng ploced in the dust room. AL the present tine the first

tvo groups heve been placed in the dust roomy the third 1s to go 4in on

1" Jecenber 15, 1944,

; Only twe snlmals of the firat group !uvo bocn sacrificed zs

3 yet, after tvo months in the dust. Mcroacopie obscmtions have not beea
t umede, bul in the gross, the 1&5‘1«-\:; weore coaparablo vith thoee i{n control
% eninnle, S ,_1'*...,..-

"{3) The effect of accmlzud kyla in the Iunga cn & subsoqnent tuberculcus
infecation.

Thirty nom]. guloen pigs wore pﬁgeﬁ in the dusi room on May 12,
1948, axd on iuguat 12, 1948 were infected with the attanusted tubercle
beeilll. Five enimsls were sserificed at this tinme for chealesl analysis
to oztablish the ssount of dust Iohaled, Conirel snimals wors infeeted on
the paxe date., Jnimels vers sacrificed recsntly, two months a2fter infectien.
Grosaly, the lesicns in the experimantsl and coutrol anizels vere coxpershle,

"tot pgein micrc'seopic obeemtioz_u: h:.vo not been udc.‘ R

!h: results to dau i.a thia urparlmt are ot littlo aignificanca, a&ncc ths

wm«xr.ga» A B R B R gl ¢ b wleren g Eand e

hﬂiaachrcniamennd&nychmgudmtotbcinhahtionofdnatcfmmturo
l'lhmm to ba alov Eowovar, 1t ean be uidat:t;nt t.tm oxporiacnt is grograssi.ng
ﬂ‘l ntisfﬁotorily, nn.d that ve entici.‘ate none of tho mplications wvalch inter-
wed vith the {ntorprotation of the previous experiment in rogard to the effsct

*Iaylo on experimeatsl tuberculosis.
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