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- Novenbder 16, 1943 '

Hr. u.' K. m. ) - . N .
Queas-lllincis Glase Coapany ‘ . _ W
Toledo 1, Ouie T D - 3
Dear Mr. Boves: Coere . -t

mhnd you will find three copiew of a report on the results ",
of animal experisents wvith Kaylo dust, As i3 aur cusicm, ve have .
sumsarized driefly material :revionsly prereated, incluiing our in=- h
terim rezort dated Octoder )0, 1947, and bave givea dotiiled dls-

curolon only of subsejuent develojzents. When all experiseants have .
been ecapleted, we sxpeot to prepare e (laal report vhich will io-
cluode datalls of onch ;hane 30 that all dats will De availstle in T .
one place. Hoveaver, the ex:erinosntal atudy of the effects of lala.od 2
Ksylo dust on norwmal uainfected animals i3 nov finlshed and ¢ -uclus.oas
oxpruad on that lubjoct sre {ival rltbor than mmun.

¢ A

.

]
-
[

!u the report {ssued one year ago, vhich descrides the floci igs
in salanls thet inhaled Kuylo duat for portod: up to JO mﬂu. the
folloving teantative ocuelusion vas aade: )

*]Io consequence of the exparimental atudies vith
gulnea piza to deteraine the blological notivity of =
Laylo, 1% may be tentalively eancluded that Kaylo alcoe

fells to :roduce significent julmonary damage vuc- o= .
hlod iate the lung.® .

i .9 .-r—"ff-" - —
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mrtu the 3O to )6 momths periocd, hovever, defiaita indte: tion of tiswue
reaction srpeared inm the lunre of animals inhaling Kaylo dust eud there-
fore, I reg-et to say; our tentative conclusion qucted adbove r.nl be ale-
tered, In all anianls sacrificed after more thasn IO scaths o exj;onure %o
Kayln duet unmistakadle evidence of asbestosis has developed, showing that
: fa=. =~ Jnbalation {3 e3adle of yroducing astestosis aad must be regarded W
© e ot st 7 o "ardous material. It should De noted that simce uveither
?. the.CO 1o ROr the duffuse pulacnary fidroals cauted by inbaled diatinsecous ‘9
sarth vae obaerved, the quris and diatomacecua earth mu of the dust ‘
spparently deo nod produce their typleal lesfoms. !

In ovder to present more iaforaation oa the subject ardestosis, eertria
evidence derived frca our experineatal verk vith assbnstos duast haa deea die-
eizsed.’ 2» these findinge have mot yet beea relesned for ,ublieation, I re-

quest that, wvdile uting them sz retuired in foraulatiag a safely prograa,
You regesrd them as ecufideatial. *
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Boverter 16, 1948

Tne nev series of expariaents with res,ect to the iafluence
of Kaylo on tuberculous infeation are vell under vay and are pro-
gressing satisfactorily. It ie, of course, e early to expect
oinlmu\ resulte oa \Moh to base ovol unhuvc eonelusions,
T A% thie tize may 1 nviw brlofly the ﬂunehl arrangaent -

* for conjuoting the investization vith Laylo? The recesreh prograa
“ap to la year ves carricd on under a contract, initiated ia 194%,

+ by vhich the experiments wculd be subdsidised with e gr=nt of £$5,C0Q.

o

per yoare. 43 pointed out in ay letter of Mareca 3, 1948, the contrset
teruinnted ofiiclally ca Fabr:uary 15, 1948, but t:e invealig-tioa vauld
de ecatinund without charge uatil June because he original ex,.rizeats
vers started late. Since a ch+0x vas recaived whicn took -are o the
subsidy up to Novolber 135, 1947, taere is dus oa tas old . ‘roet ‘he
sun. of §$1,250. for tie flzal quarter of the coatract (frca icvester 1§,
1947 to February 15, 1943). Ve have delayed sending ad invoice [. ¢

the final gquarter until sll vork eculd be flalshed and a final report
‘sabmitted, Folloving the torsination of the ex;erizeat in une, it has
Tequired soversl acntas to do tha hlstological work, study tao tiamue

- sections, collate tne data and pregure the report viileca acccapanics
tais letter.

¥e are includiag in tuo re.ort a brief reviev of tha nev experi-

"zants ia vhieh the effect of inbaled XKaylo dust on tuterculous in-

festion i3 dalng etudied, Your purciane ordea3-170 suthorising this

oxperinent st §5,000, for cae yoor is dated February ), 1948, tub owing

to & ashortnze of animsls and other unaveidable delays the sctusl experi
sental vork did notl get under way until May. Hence ve have gcneluled

g-z fineccial suport for tils cev sroyrea eshould ba dnud frea May L,
' 48,

Tor rosscns outlined in ay letter of Maver ), I

suggestod a tvo-
Y sy enntﬂct at 37,000, per year.

Your letter of March )1 scknowledged
© 1 . *. confirm the extra smount of 32,000, iovolved. Never-

:: ua. ve bave proceeded at the old rate and are endeavoring to abserd

Aok Y

b - v e A Iy

increased cost from cur Foundation reserve,

Ia a fev days ocur accounting de;artacat vill forvard s stateaent

S{ tae zayassats nov due in supyort of tde research ,rozrea, as follovs:
Al

[ 211 begua Zebruary 15, 1945, ab rate
of ‘S.M. a.aually

Tor fissl quarter (Move.ber 135, 1947 to Fedruary 15, 1948) 31,2%0.
mw begun May 1, 1948, at rate of 5,000,

Tor ﬂr-l quarter (May 1, 1948 to August 1, 19.8) 31,25%0.
Jor seecnd quarter (Aaguat 1, 1948 Lo Noveader 1, 1%8) FITRS 5N
33.’!0'
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,
‘age Je dF.
ire J. E. Boves !

I realize taat our findirgs regsrding Keylo are less favorndle 1 ,
tan anticipated. Hovever, since Kaylo is sapable of producing se- '
sstosis, it {u better to discover it nov in anizals rsther ttan later te 3
a industrial vorkors. Thus the ccmpany, being {oreverned, vill bte b
1 a bettor zonitloa to inatitute adejuate control mensures for safe- ‘\‘,
uarding exposed eaploytes and protecting it3s ovm interests. ”', 2 4

i1
Sianerely yours, .' Y
" '
"
brthur J. Yorvald, M.D. N 1,
Director R
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JRXI0BICTION
"p Qoe vear ago, on Osteder Y0, 1947, sa iateria report ves subaitted,
" .l :

.-2 ¢« of cortain aaimal experimeats vith kaylo over a total
| priod of 30 w oihs. IV vas dsesasary % Wisd Alse o recomsend further
": wrpezineats scuserning ceriaia phsses of the problam. The prezeat report deals
;iﬁWMMIdmm\“hvalﬁ the early
' sboervations made in the nev series of experimsats.

.- The original experinent haa now beea sempleted and the eonslusions drewa -
are Desed upon the resultis of a full three years’ exposure (o an atmospheris

mepeasicn of Kaylo dust. PFrevious eazpurisnce has shown that this is the re-

quired period over vhich exposurss 40 a dust of doubtful dological aetivity

wust be continued before [inal ecnclusivas are varrsated. T\s eaxeriasent, in

fast, conatitutes an ezample of the importsnee of sush prolonga' study for, as is %
‘e shown balow, the findings at \hree years vere strikingly differenst from those

‘A two and cne-half years and the tantative cocnslusicn renchsd at that time must aov
v altered. Thus, st the time of the mm‘ report, the evidence indicated that
1o acted ss an inert dust ia aormel rats and guines pigs; resuliing oaly ia

Yo formatioa of slumps of dust eells, without fibtroels. Bowever, it vill be

Wwva below thad Laylo is capedle, oa proloaged inhalaticn, of predusing asbestosls
Y the langs of guiisa pigs, mmsasmnb;maMummyuuu-

W e gt

is report vall Yo preseated ia four sestiens as followet
A< Tiasl ebeervaticns, duat izdalation ia mormal guines pigs.
B. Diseussion.
C. Coaslusiocas. .
D. Progress report on nevw series of eagerisents.
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- “'nrl obeorveticny, daet inhelation in soml guinea plze.

t{erence W the Interia Report of Octobesr )0, 1947, will revesl that tvo

At .
N v e

" <* vare placed in the dusb roomt cne group in Febru-

3= snd 1n August 1945. 7The anizals vere ezposed to ataospherie
sur e 3i0us of Kaylo dust for eight hours daily, five and cae-half days & week
Wroughout the experiment. The dust congentraticn, vaich varied soxswvint from tine

to Lime, has averrged 115 alllion particles per cubie foot of alr over the entire
course of ths experiaeat to date.

; 4 brief reviev of the abservaticns deserided on page 4 of the previcus re-
jort vill revesl that up to thirty scnthe the resotion ia guinea pigs was linited
o e accumulatioca of clumye of maarophages, ocataining dust particles, in
'm.n of sdjacent air spaces. Wiils occasiocnal multinucleated g'at cells were
‘.nu, there vas 5o undue proliferstion of issue histlocyt: - nd {ip.0sls vas

hesat. A fev uamiastakadls asbestosis bodies vere identified. ). reaeral, the

£ Y

Rezmuletiocn of cells of the types deseribad above and their pereistence as such 1
‘ )
‘or a full three year period, without the development of fidrosle, has deen
{;ad to indicato that the agent responsible for thea is not capable of producing
v

nh“.o
Yy

Fyaytpac. a4

-

Such ageats are pow cansidered to be ®blologleally inert,® since the

—

.’"i ssllular sccumilation has not deea snown %o affect pulmonary funectiocn or
{“hhnco Lo disease.

’ lmnvor, of nine anioals sscrificed subseueat to m.x-v wmonths ia the re-

[

a7 “t: % .Y Wave showa mot oaly the ubove lesions But slso bave developed

N

i
!
]
|
, !
"' fidrouls of e type charasteristic of the ruaonu of guloes pigs to asdestos. . l!
N % 10 & rather diffuse type of fibrosis which forms chiefly about the uuu dr ‘

&“o tnova as broachlales, froa uhich the air spases, or alveoli, of the lung

:“‘- The appended photomierographs shov the mature of the lesicss belng dle-

4. This condition is identiesl vith asbestosia ae cua De seea by comparing

Tt e et

"SW'.““I
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devre 2 vith figure ).

' Tus lestuns 1o the trachaobronchlisl lymph bodes shoved no change betwesa

‘ul 88 JOalue V
, ' wasml. " iaa;~k8 of \he lulgs of gulnea pigs that bad iahaled Laylo dush
for periods up to 6 wmoathe yleldod the data givea in Table 1. 1IN will be noted
:ht as e period of expesers becawe longer the ach value greduslly inareased,
'waUnx an acoumulation of mineral aatter in the lungs. There vas & pro-
‘ ;nnnd ingreess ia the ailiea ecmponeat tp 0 sboul )0 months and thea a slight
fomuo. The reason for this eoudilicn, which his Been observed in experiments
.Mh other dusts, is not sntiroly clear. &iace ouly two snimals vere amalyxed
he ssah azgosure period, individual values were aceasiooally out of lime dut

e genersl trend was clearly indicated,

Blaguesion,
The final obrerwaticns in this ezperiseat vith Leylo iusalation ia norsmsl

!Ihu pigs, reported above and illustrated in the figures, prove th-t Laylo is

- ogw - A

?u.blo of producing the charneteristie resstiocn, asbestosis. I\ is evideat,
hton, Shat a consideradle pertiom of the asbestos eomponent iz Kaylo reaalns
Mhanged during the menufneturing prosess or, if it is cheaged, thal the altered

' ::‘:ut saintaing its eapreity to cause fidrosis. .Vaile the leslems upito X0

Wts thoved 20 fibeosls, eortain aspests of thes vers sonpatidle vith s jrelis-

:‘ ' .. » ‘u the develoyment of ssheatosise Thess aspests vere masted Wy \he

}t\ type of reaction to the materials other than asbestcs ia the dust. The

?"_“.Osorhua early uugo. of the reastica h'ubum 1s \be predilection of the

tg“'!‘g\ohuuuh \2e lumen and wall of the emall eir duets, kaova as ‘eraisal

] ;‘im- Thais 10 in eontrsst te yerticulate mberials, vhich lecalise eblefly

. oo Y monp P s
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12 actnal air spaces, or alweoll. In the preseat ag;eriacut the gruatest
!

‘ >f the inbaled duat, being particulats, lodged in the alveoll and manked

2slon of scue of the fidruus cvapuneat. Im retrospect,

% {, is poasrwis t. . ws: \hal there is more evidence of dust cell sotivity ia Vo

the regicn of the brouchicles thaa ia charsateristic of the reasctioa to an inert

P i Kty

-

i particulste dust. Little significence ves attached to this at the tims of the

>

L4

previcus regort decause there ws o evidencs of the development of fidtroals. '
-4

§ :. The differsaces betveen the early resstion to Kaylo end that to asbestos.

¢
\
Jmy bo interpreted ass o aodification of the lesiocas by the particulate components

o of Eaylo. ™odification® of silicosis is vell recogaised when lesions of that

o -

tUsease develop folloving inhalation of a aixed dust containing quarts together

R e o

!!t\h asterials of an inert nature, euch as irea oxide.

: i» I 1a of iajortance to mote that walle the peribronchiolst  -ation: ob-

Ty et

iqlame & 4N

-
. - w

'lusrved Lnerisinate Keylo as eajpadble of grodusing asbestosis, they vislu.e the

ry d

4
'munzy that it may esuse aillecels, since, over a full three year poriod,-

h-n 1s 1o no snlaal eay foous of hysline nodular fidrosis eharesteristis of

:.‘imctuatoquru. Nurthermore, it may be added that the snimals sbow mo '

“313¢§
L3

Widacoe of the type of diffuse fibrosis whieh has besa cbeerved in this Labor !
Mary to follov lzhalation ef diatemsescus earth dust. In regard to hydrated ‘iﬁ
?.:-l-'-.um silicate, a major consiituent of [aylo, 1% may bo said that wile !
&.' e no golnted evidence as te its offeet oa pulmcnary tissue,’ there is mueh
o § "’ -iies +o suew tha. a Variety of silieates, insluding some forms of caleiwm
!‘u‘lua, sre biologloally inerS. It seems likely that tne calofim eilicate
E‘ Laylo ehould conform vith this previous experience.

*t e

? "h\n, the ;ossidility expressed by Dootor Cerdasr in his early coasideration

?‘“‘ srodles, that Keylo aight produce \vo jnsumoconioses, asbestosis and silicosls,
b3S

e resultant safety hasards, has beea adejuately studied, sad concern over
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.8y hyvever,
I‘. '

w> 2 .er jonditica can be diraissed., Purther consideration suet be given to k
cently cospleted a large asount of vork vith sebestos, :

L. uss bsea Te, ~ tv certain other supporting comapsnies, But not as yet

-blished. The tou.cving discusasion of the problem is drawvn largely from that

ork, and ve would request that these ecamants be comnsidered confidential. It !

's falt thab the followving informatiocn ssy de of aid to the Ovens-Illinois healtn K

‘spartasnt in formulating a safely progrum, vhich certalaly is necessary in view { f ;

:t the results of this kaylo experiment. H
?.

Asbestasis, botd in man end cnimals, is a chronie, slowly Jdoveloping peri-

wachiolar fidrosis, uhich in late stages extends from the original site of
“talization into the surrounding alveoll, Ihe bronchiolar locnlisation is spper-
Ny due to the fihrous naturs of the mineral. Expsrimentel studies indieate

‘it the chief mcde of action ia by mechenieal irritation of tissue Ly the fibers.
‘e structure of these fibers, and the capability of repeated longitudinal divi-
'!a to molecular strands,is important in the mechanism of sstioa, since the

;Ud fiders of glass wool are mot eapebls of produsing the fidroals. Cheaieal
Mom is of little or no importance in esuning reastioca, since ehrysotile ren-
™ particulate by eutting and separutica does aot initiate fitrosis.

]

|

* Certaia investigations bave indicated that a seemingly negligible proportica ‘

> L o [N ssbestos 13 sufficient to produce the charasteristie renctican., Thus, .

‘ I -laliun saperine.t was carried ocut vith bsll-ailled ssbdestos in which en
2t vos aade %o elimlnate sll fidera from the material. It vas fuund to be

®%3ible Lo break up all of the fibers and about ocne per cent of the air sus-
"‘:l ®ust consisted of fibers. The charseteristie peritroachielar fibrosis

:"’M T uu oxpéud snimels after forty moaths. Thus, i% eppears thatl very
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«!l aumders of fibers are capable of produsing sadostoeir, although the devel-

oo of the leslons is delayed. The preceal sxperizent with Jaylo ie also ea

L) t. L) '.o.. ‘

v "% ~abter of pregression of reaetion after exposure to asbestos

b-t *8..808 has beea sxteasively investigated. The results indicate that in cco-

M to sillcoeis, where progression continues for some tize, there is no signi~

mnt degree of progression ia extea$ of the leaicns., Rather, the size of the ‘
u.uu decreases 1a asdestosis due o the teadency of the fidrous Vssue to ‘
;;hut after the stimulus to its produstion is removed. The irritation of tissus

¥V = asdostos fider is apparenily arrested vithin a fev wonths after it entors

% lung by the formation of the "asbeatosis dody® (a coating of the fiber by iron-

:-hhu‘ material), vith the result that the existiag fibrous tissue contracta.

5% this scatraction exerts a bemeficisl or deleterious effeet on lung funo-

ll h ncv under iavestigstica.

Norf.uuhly. the studies vith ssbestos have not as yet ccapletely alarified #

? l.ohl- of 1ts effect ou asscolated tudereulous infesticn. It appears that ;

'.!‘h Jy szert s elightly more marked sdverse influsnce oa the infeetioca thea "

?...’" asdestos. 1The differense =y vell be due to the sressace of the smell ‘
,‘“LO_‘ quarts in Kaylo or jerhape (o other ineidental fastora. One purpose

.‘s'g.lkﬂh-ngvuarnyhtodcmmamﬁm, D . lLf

AR £

Je 9 +~ euse of 1ts ccatent of an sppreeiable amount of fibrous
eirycotile, 1s sspable of producing asbeetosis and sdould be
'g h)hu-nod as ¢ hasardous industrial dust,

‘z\ A Laylo does aot produse silicosis ia emisals.

L A
.

LA
’. .‘.n.---
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b 3. aaylo does nob groduce the diffuse sellular fidrosis of the

£ > . “~37'ved su resulting from inbalatica of dieto-

A 7,1 -
‘ .
1

» Proaress Recort oy nev serlee of exyerimenty.

g Ihe three phases of the experimsnt, as outlined in the report of Qetoder 30,
1947 and in a letter dated March 3j, 1948, are pov under wvay. Vhile little of
’Mtim has developed thus far, a reviev of the work is presented here.

h‘nu and rosults to date of these experiments are givea belov under the
|mo of each ;hase. .

i

(1) The effest of Kaylo inhnlation om tubereulous infeetion initiated st s
the cnsel of dust exposure,

.
[ 4

-
-

Thirty expericental anisals were infseted vith the attsantuated
strain (R)}) of tubercle bacillus used ia this type of experitent and vere
pheod {n the dust rooa the next day. Thirty-three control snimsls wvere
iafocted st the snme tize and Xept in normsl air. Of the experinontal

-
-

u.hnh. six are nov desd, tvo having deen sacrificed at two mcaths, two

; Gl T

A% four mcaths und two having died.

' %u,,-g;,";,gg.a.wi

7

e death cecwTed at five veeks; dus to intercurrent mmeuncnis.

E
3

?

e other vas so receat thet secticas have mot yet been prepared. 5'

- - T Pva® P
-
LY

._.
wh'
e
-
L3
-

= ‘%L ronitrols, both grossly and »ricroeccpically. The snimels . 1.

Allled at four months have not been studied micreseopically, but on gross

vy

Tue animals killed at two mouths shoved lesions soaparsble vith ’ V
|

t;: Staaissticn the lesions appear siailar in the two groupe.

\
R

’{ ?) The orrcot of Laylo inhalation on regressing tuderculous lesiocns is
5 gulnea pige.

0
€

5. . In this phase of the experimeat, tveaty-five guines pigs vere

¢ "f«m. sod groups of them were heyt ia sormsl air for tvo, four snd eix

.
s
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*  m. v defare delug slzeed ia the dust room. AL the preseat tise the first

£, . v .t e~ Tave been placed in the dust roemj the third is to go la on

o . ) s !
™ - -~ ’
i Gn., o snimals of the first group have besa seerificed as

N
<o
—

yot, sfter tvo muaths ia the dust. Mlercecoris odservatioas have not deea

. udc, bt in the gross, the lssinans vere eupu'uuo vuh those i eocutrol
h . ‘ N )

S ’

e offect of accumulated Kgylo i the lusge cn & subseusabl tubsrculocs

:5,_" ™ -

‘-’
- nd
T M

T o el oy

1, infeation. s

‘ . Thirty ooraal guloea ;g3 vere placed in the dust reoa on Moy 12, ’
. i

} 4 1943, sud on August 12, 1948 were infested vith the atteausted tuberele ;

Ve

o

Weilli, Tive aninuls wvere vaerificed at this tine for chealical analysis :

. %0 establish the azouat of dust lohaled. Coatrovl aninale wvers infeeted o
Qu a3 date,

A‘M“‘

“te p o

inissls were sucrificed recently, tve months after infection, "

.-Moa-.o -t

hul.y, the lesions ia the experimental and coatrol sniesls vers cosjaradle, o
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Arthur J. Vorwald to Owens-lllinois on Kaylo Causing Asbestosis in Animals (1948)
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