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B , )  INTRODUCTTON
' Coe year ngo, on Octoder 30, 1947, sn intsria report wus sublnitted,

: eovering tha prugress of certain animsl experiments with uyzn over a total
period of 30 nooths. - It vas peceasary at that tize to recomsend further

. g

upcriunu concsrning certain phases of the prodblem. The present report deals
.dﬁhﬁuﬁn&l pbucsa:thocx;omcatthmhmmumdv&th the scrly
;cburuum made in the new series of experiments.

.

¢: - The original experineant hsa now bsen coapleted and the conalusions drawn -

- e v

“are based upon the resultis of &« full three years'® exposurs ic an atmcspheris
saspensicn of Kaylo dust. Zrevious sxporiencs has ahowvn that this is the ro-
quirsd period over vhich exposurss to a dust of doubtful blolcgical aetivity
st be continued botﬁ final counclusicns ars vasranted. This experlizenti, in
(eat, constitutss an example of the importsace of such prolonged swdy.fcr, as is to
‘e shovn below, the findings at three years vere sirikingly different Srom those

s .

| ¢ two and ons-balf ysars and ths tentative conclusion reachsd at that times =ust nov
‘s altersd. Thus, st the tixe of tha previcus report, tha evidence indicated that
1o acted as an inert dust in normel rats and guines pigsy rosulting caly in ..

"8 formatica of clmps of dust ecells, vithoud fitrosis. Hovever, it will de

“wn bolow that Kaylo is capadls, on prolonged anhtion, of produsing asbestosls

—— e 58

1 the lungs of gui:sa pigs, and that 4t should be tandlad industrially as a ha- <

This report ¥ill be presented in four sectiocns as follows:
A. Tinsl observations, dust inhalation ia norzal guines pigs.
B. Discussion.

C. Ceacluaions.
De Progress report on nev soerles of exjerizentis,

-l=
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Ls "Iinal observaticna, dust inhslstion in normul guinea pigse.

ht-r-neé to ths Interim Raport of Octoter 30, 1547, will revesl that two
groups of normal guinea pigs wers placed 1n the dust roomt c¢ne group in Febru-
ary 1945 and the sscond in lugust 1945. The anizals vers sxposed to ataospheric
suspensions of Kaylo dust for eight bours daily, five.and cae-half days & yeck
; throughout the expariment, Ths dust coacsntraticn, which varied sosevhnt f{roa time

fb tine, haz avereged 115 aillion particles par cabie foot of alr over the entirs .
: ‘ . . . o
course of the experieat to date. - - , R :

- cun e

- A btrief review of the abservaticns descridod on page 4 of the previous ro-
port. wvill revesl that up to thirty moaths the muun i3 guinea pizs wss limited
\o the accunulatioa of clumps of macropasges, cootaining dust particles, In

1

_(oups of adjaceat air spzces. ¥hils occaslonal aultinucleated giaat cslls vers

'lnn, thers vas no undus prolifsraticn of tissue histiocytes and filrosia vas

.lbuat. A fow miztakam astmstosis bodiss vere identifisd. In geaerzl, the ::5
g ;teez::ul:uon of cells ¢f tha typsa descrilbed above and their persistence as such l :é
° ""r a full thres year pericd, wvithout the dsvelopmani of ﬁbrosis, has bcen l é
tm to indicato that ihe agent rosponsible for thea is not capahle of produeing | i
{‘\nsu. Sush agents are mow ccaaidar«l to be "biclogically inert,® u.nao tae ’ Ej
:‘h esllular nccunuauau has not b«n :hcnrn ‘bo affact pulmonary fuactica or l | W
{‘ufhnna to dimeasa. A L ) ) "{'r !A’
i —Eav.ver; of n.!.na agiaals sscrificed eubsequeat ta thirty acaths in the pro- \‘ f! ;
;‘“ sxperineat, nll have chowa zot caly the ubove leaions but elso have developed ' ' 1
g“.ﬂ:houh of a type charastaristic of the naponao of guines pigs to asdestos. It
Qs '1- s rather diffuse type of fibroais which foras chisfly about the mall adr 113
4 "'n'hmm as hrwchialu, fro= vhd.eh the air .pacu, or al'uou, of t.bo lm .. ‘ ;'
?1‘"- The appendad photomicrographs show the pature of the lasicos being dis— l 3
?:‘“‘- This condition ia tdenticsl vith astoatosis as cun be seen by comparing ; i (
é
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" . sigare 2 vith figurs 3. . C

Tue lesions in the iracheobronchial lymph rodes zhowed no change botueen -

‘ _Aalrdy months and thres years.

-

| '+ Cheniedl mal7als of ths lungs of guinen pigs that had fahaled Faylo dust. ' !
Jor pericds up to 36 moaths yisldod the data given in Tuble 1.. It will be noted
:L'nt aa the ?oriod of exponurs becaaa longor tha ach vilus graduslly increased,
;hdicsunz an sccumlation of mineral astter in the lungs. There vas a gro-
;umod inereese in the silica cocmpeneat mp %o sdout 30 months and thea a au_.ght
- !ltﬂl“. The raason for this conditicn, whick has bBeen cbserved in experinents
'vith athsr dusty, 1s ool sntirsly clesr, Since cmly two sninals vers annlyzed
Ior szoh exgosurs paried, individunl values wers ceenion.ally' out of lize ™l

\nc ge3aral tread vas clesrly indleated, -

nincussion-

,.p.n'\-t,- Iadimadd

The final cbrervations in this esperizent with Zaylo ishelatlon 4n pormal
\ dnn. pigs, reportsd abovs and Lllustrated in the :z.;unu, prove tart Laylo is
?Plblo of sroducing the charaotcruue ructicn, ubntooil. I% 45 evident,

}'P‘!lon, that a considerzdle perunn of tho asbestos cocaponent in Esylo rezains

’éu:zod during ths meaufacturing pfocou or, if 1t 18 chenged, that tho altersd

"l'adug seintains its czpaeity to cause fibrosis. Vhile the lesicns up-tn 20
\"’-h shoved g fibroais, certaln np-octs ot thca vere mp‘timn with a ;rom—

?’"’T stage in the development of uhutmih Thess aopects wvers ‘maaked by he

h“" type of resstion to thc matorials othor then asbestcs in the dust. The N i

“’lchrhuc eaarly ahgo of the reection tc ubnlon is the predileatica of the

Y

i-
m"‘" ta loealize 1.n the luzen and wall of the szall sir ducts, known as terminal i ]
1

A . o v

ROvs-og PV IR

-

‘?“’ﬂohu; m: 1: in cantrut to p-rum.u uhmla, which localize chiefly

FX LT P
a
-
ot A

3.

o~
2~

-y
-

-—
-

v

ni'ir :
‘

[P
F&

CRMC-Motley1000-Subj-001348

Saranac Laboratory, Interim Report on the Biological Activity of Kaylo Dust (1948)

Published by AsbestosClaims.Law
ACL Doc 13159 - Page 4 of 9

asbestosclaims.law/library/13159/4


https://asbestosclaims.law/library/13159/4

u-"
.« -

-
.

:&\‘-‘Mi)'l.n e e .ut

;‘ the actual air apaces, or alvecli. In the present exjerizout the groatnst

pruon of the inhalod dust, deing zarticulate, lodged in the alveoli and mesked
the peribronchiolar depesitioa of scue of the fibrous cuaponent. 'In retrospect,

" 4§ s possidle to discern that there is 3ore avidescs of dust csll activity in e
the regicn of the broachisles than is charscteristic of the reactioa to an inert
'i3 particulats dust. Little significance wvae attached to this at the tius of the
t‘

—}.pvicu roport decause there vas no evidence of the develoment of fibtrosis.
‘}A i. The differences between ths early recsticn to Kaylo end that to asbestos.
'

i” bYe interpreted sa a modificaticn of the lesions by the particulats conponents

¢ ———

e e ean o b— -
—

qC: Kaylo. "Modification® of silicosiz is well recognized when lasions of that

}Amuo develop folloving inhalation of a mixed dust containing quarta together
‘dth ssterials of an inert nature, such as iroa oxide.

‘ r It is of inmportancs to note that vhile the peribrenchiclar rsacticna ob-

hirved hciﬂuh xcylo as capadle of groducing ssbsstosis, they oxclude the

(,,rhcd.hiuty that 4t may cause sillcosisz, since, over & full three yesr poricd,: e
r'ihzc is in no animal eny foous of ﬁrnline noduler {ibrosis charestaristic of % ;S
{\h resction to quarts. Furtherzore, 1t muy be added that the snizals show no ', E;
{™idance of the type of diffuse fibrosis which bas been observed in this Labor- | ' F'
.;}’-eq %o follow inkalaticn of diatomacecas earth dust. - In regard %o hydrated 9"3 i '

|
" Mw.m silicate, a major eonsiituent of Xaylo, it uoy do said that vhile . :

-,
., W —

%‘h is 0o gointad evidence as o i%ts effsct on pulmcnary tissue,” thers is much

v,

? noe Lo show thal a varlety of silicatss, including seme forns of calcium
,‘%toa, are blaloglcslly inert. It seems likely that the cnlofia eilioate

h Laylo should conform vith this puvimu sxperisoce. MR

t‘ ‘Thua, the posaidility expressed by Doctor Cardaer in his early conaideration

) thig Froblem, that Kaylo :ight produce tvo pnewsoconiocses, asbestosis and silicoais,

?“ the resultant safety hazirds, has been sdejustely studied, end ccncern over
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t . s
BN 3 14
~ .«

- 1 lattor conditicn can be diesaissed. Purther consideraticn must be given to
wsbestosis, hoverer. Coe TR
The laboratory has recently coapleted a large amount of vork vith assbestos, '
hich has been repartad to certain other supporting compenies, tut not as yet
rablished. The ton;ving discuasion of the problem is drawvn largely f{rom that -
ork, and ve would recuest that these ccumonts be comsidered confidential. It -
's felt that the folloving.information may be of aid to the Owens-Illincis health
m.rtmnt in formmlating n safety progrum, vhich cominly is pecessary in viev
t the results of this Kaylo experiaent.
; - bsbestosis, both in man end animals, is a chronls, slowly doveloping peri-
.t-:nch.to.h.r fibtrosis, which in lats stages extends from the original site of
*talization inta the surrounding alveoll, The bronchiolar locnlisation is appar-
Ny dus to ths fibrous nature of the minsral. Experizentsl studies indicate

‘it the chisf mode of action is ty mechenical irTitation of tissue by the fibors.

~

8 ' structure of thase fibers, nd the copabdlity of repested lozgitudinal divi-
iﬁl to molecular sirands,is important in the mechaniam of action, since the

;UA fiders of glass wool are not capable of producing the fidrosis. Chemical
“an. 1s of little or no izgortance in cmusing rsssticn, since chrysctils ren—
‘N particulate by cutting and separaticn does not initlate fibrosis. -

- Certain in‘mstignticnn have indicated that a seexingly negligible proportica

'nh*aua asbestos i3 sufficient to produco the characteristic reactica. Thus,

‘Wuhuon .xporiaont was garried ocut with bell-milled ssbestos in which sn
"ﬂpt vas xxde to -na.mu all fibera from the materfal. It vas fousd to be

7"'151. to bruk up m of the Ilbors and about one jer ceat of the air sus—

“‘4 dzut ennshtcd of n.bara. The chanchr&auc perihronchlohr fibrosis

““D'd in tna ox';cud nniul.: after forty months. Thus, it sppears that very

-
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N-' gnll Bumbers of fitsrs sro capable of producing zsbostoeis, although the devel-

¢ ¢pmot of the lesions is delayed. The precent sxperisant with Iaylo 1s alco e

wplﬂ of this fact. '
3 i . '
LY _

¢ e important zatter of progrossicn of resction after exposure to aabestos ‘

‘Wst ceasos has been sxtensively investigated. The results indicate that ia con~
tn:t to sillcoeis, wvhore prngrusm ecsumxn Lor mc tizme, thers is no sizni-
nunt degree of progruaaioa ia nx‘hnt o: the lssions,” Rather, the aize of the |

e e e

,{‘uicu dscreases 1z asbastarts dus to the tendwmncy of the filrous tissie to !
;lﬁtnct aftsr the stimulua to 1%3 production {s removed. The Lrritation of tissue

oo &
¥ 2 asdastos fiber is apparsntly srrested vithin a fev months after it anters ) z
s long by the forzation of ths "asbestosis body”? (s coating of the fider by iren-

mtalning material), vith the result that the existiag fibrous tissue contracts.

.\l&or thil goatraction exzerts & beneficial or delsterious effest on lung fono-
h h acw mdar lavestigaticn.

u.“~

[} PLEN

’

k e Wortumtaly, the studles wiik uhastcs bave not as yet coaplately clarified

e §7)

™ froblaa of its offect on asscclated tuberculous infection. . It appears that .5
‘f‘{!‘ :}{nxcrt s n}igbtly 3aTe grkcd nfinrso influence oa thae infectiocn than !
5" th asbestos. T2s differsnce ay well ba due to the ;:rosanéo of the szall |
o ‘\°f quarts in Kaylo or perbape to other ineidental fictora. Cae purpose ' {
:'“'ukauamwcrnyutodcmmsmblu-:. o l

&

- -

el I%6Y C

o |
"‘)S&eluaicns. o ’ B -
:‘

S A llrlo, becsuse of its content of an sppreciable emcunt of £ibrous

&rywm-. is «p,thla of producing asbestosis acd should be

1
,1“ L

£ “)hndlod s s hazardous industrisl dust. . - e s

%' 4 Kaylo does 20t groduce silicosis in animals.
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3. Iaylo does not groduce the diffuse cellular fidrosis of the
" lunga paw reccgniasd as reoulting froa inhalatica of disto-

""" aaceous earth.

o .o,

* SRt S * &

) 8 Progress Recort on nev serles of exverimenta. .
. The three phases or’ the experizont, as outliued in 30 report of Octoder 30,

IS47 acd in & letter dated Harch 3, 1948, are ov uder vay. \hile little of '
d;niﬁcanet has dswlapod thus far, a reviev of ths work is pnuntad here.

: hazraus and results to date of thsse experiments are giun belov under the
) uu. of each ;hass.

(1) The effest of Kaylo inhalation on tuberculous infection initisted at
the cnset of dust sxposurs.

"7 " hirty experizental enimals vere infscted vith the attentuated
strain (R}) of tubercls bacillus used ia this type of axporiunf. and vere

plxecd in the dust roez the next day. Thirty-three control anlzals were

infocted st the snas tize and %spt 4in normal alr, O!‘ the experisental

P Mt e ARG 2§ i

m, six are now dud; tvo having ‘been sacrificed at tvo mcnths, two '
#

.
. o
[ 4

M four moaths end tuo having died. . . L v

o % gt v*"

L var B Coe death ccourred at five waekd; dus to intercurrent pmeumcais,. - ..: !
]

T Tue A Y3 b A TR L i Ty

e
~e.

Pnd :
f&h The other vas 80 recsnt that sections have not yst been prepared. L et ‘
»

',,m, es-:. . The animals ¥illed at two acnths showed lesions coaparsble with -

”lon in the conltrols, both grossly aad r.(.crescopiun.y The enizals

o

§ * ullod at four manths have not been studled alcroscoplcally, but on gruss

e —
at——

v-g\»‘,
o -

;hninntioa the lesions appoar siailar in the two groups. ! !

\

Lot~ o2 4

L
-

) . ——

(2) The effect of Kaylo inhalation on regressing tuberculous lesicus in

]

111

1 5  guinea pigs. F g
L4 o 3.
ffé‘; i In this phase of the experiment, tventy-five guinea 3iZs were l “
L_B Vi
(e %‘“c’-ﬂd, sod groups of them vers kept in soraal sir for two, four and eix ,‘ li’

~ L a
o l_“&'z‘
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mopths tefcrad dbelug ;laced in the dust room. AL the preseat tins the f{irst
tvo groups have deen jlaced in the dust room; the third is to go in on
Tecenbar 15, 1948. -

Caly tvo snizels of the first group have ban“ sscrificed zs

1,38 8- «-‘m- .

yot, aftsr tvo mocths in the dust. Microzcoplis chumtim have not bLeen

..
.

POV

g

azde, dut in the gross, the lasians vere ccagmblc vith those in control

-

L e e i
sninals, . et

'

. .
. . Y
LA ) .
v s .

(3) The effect of nccumilated Lgylo in tho lusge cn & subsejuent tuberculocs
: infection.

Ak A S
e T3V

.,r, "
ol

oz seat,
i

TR
Y
>

Thirty ooraal guloea pig3 were placed in the dust rooa on Hay 12,

v e

A}

@
e

hcilu.‘ Tlvo aninuls were saarificed at this time for clecaieal analysis

i

;&4%&%«9Jw*

i
|

)

“, 1

1948, and en Auguat 12, 1748 wvere infocted vith tho niteausted tutercle . é
i

in establish the amocuat of dusnt lshaled. Contirol sninals wers infectad on

0 3 i)

.the saze date. inimela wors suerificed recsatily, tve months sfler infection.

S

Jo b tvf ~ae

:zm;:

r-.l' Q_Q
PYAE

" Gros saly, the leaions in Lhn ezperixental and control sniczls vera co3parable,

t ngoln =loroacoric ebaomticns have nn‘. heaa ndc. ‘

L il e
pignd.
IAZA QRO <=

4 _tm results to datc 1n thls oxparmnt are of .Littlt dznulunco, s.‘ane the !

hﬂhnehmdecmwdawchsngumtnmhhahnanofdutctwumn

h“n to be alov. Emnv‘r, .‘-t ean bo :ai.d. that t.‘n uyorn-nt is progressing I

- = .
N )
AT

."&“ux{utorily, and hat ve uaticlpau nonc al’ tho cc:,ucauona walich interw

a?i

%

!
‘1& the interprotation of the previcus experizsnt in rogard to the effect .a"

T A
g

1° en axperisestnal tuberculosis.

73 ::
%
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