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under stoom pressurc a suspeasion of caloium hydroxide, siliss, and asbestos 

%o form & kpirstod salotm silicate, Studies o The Sereass Leberstory 
showed that although the principal compouent of Kaylo was the hydrated 

oaloium silicate, some unchanged row motorisls, including asbestos and free 

silica in the form of quarts or diatcmmceous earth, were aleo precsemt in 

She final produst, DBefore Xayle was used commorcially om s large wesle, 

1% was imgortant to determine whethsr or not my dust liberated from thie 

product during msnufecture, hemiling or fabrieatioa would be likoly %o 

constitute a respiratory hosard %o exposod individuals, Therefure, a 

oumyrebonsiw investigation was wndertaken in shich the effest of lahaled 

Koylo dust on anisals was studied, 'mumu@uummmdu 

Fobruary 1940 and was carried on for more than five years, It explored the 

nature of the pulmmmary Sissus resstion % iahaled Kaylo dust ia acrmal 

4’z Vs 5d in onimels harboring a Suheroulous infestion, In this fimal 

nmotm-wmmm‘m-ummpnfimm ‘ 
reports will b%e reviewed Wriefly and the cemelusicns derived frem the 

sutire experimsutal program will be stated, 
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?u::-:m' 1-30-82 

Pt o, IAVISTIGATIOR COMCERNINIC “NE CAPACITY OF U.LHALED KAYLO DUST 
; T0 INURE THE LOMO 

I. INTRODOCTION 

In 1943 the Owsae=Illinais Glasss Compexxy had developed to the pilet 

plant stage s aew industrial prcduet, Imoewn as Kaylo, which could be used 

as a thorual imgulating material cnd for othar cpnlications, According to 

information supplied by the csapany, this produst nas projmed by hesting 

wmder otean pressuro a suspeasion of coloium lydroxide, cilica, end cibestos 

to form a Yydrated oceloium silicate, Studies at The Saranrc Leboratory 

shcwed that although the prizaipal occponect of Iaylo wmas tha hydiated 

caleium silicate, scme unchesged raw zaterials, izcluding ssdestos and froe 

3ilios in ths form of quarts or distemuceous serth, wore also present in 

’ the final produst, Pofore Xayls ozs usad camorcially on & large soale, 

| (‘l 4% vas izportant to detormine zlisthsr or not any dust liberated from this 
product M:;g zanufecture, handling or fabricaticn would de likely to 
constitute a reepirstory hasard to azposed individuals, Thsrefore, a 

comprohonsive invostigatiom was undortaken in which the effect of inhaled 

Zoylo dust on anizals was studied, The invostigation was started in 

_ Fobruary 1945 and was carried on for more than fivo years, It explored the 

“Sout - + of the pulnonary tissus rosotion to inhaled Kaylo cust in norral 

winels snd in animals Rarboring a tthorculous infaction, In this final 

report of the stuldy the principal findings givea in previous intoria 

} roports will te roviewsd briofly and the comolusicns derived froz the 

entire exporimautal progrem will be stated, 

§ 
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1T, DUSTING MATIRIAL USED 

ino material uesd for gonereting atmospheric dust in the experimmtal 
dust room was finely=divided Kxyle obtained from the dust collecters of the 

Berlin, lNow Jersey plant, in which Xayle is manufactured, The material was 

received in separate shipmeats, as followses 

Lot #1 = Roceived in January 1948, 
2 - . * Pedruary 1947, 

- » ® Jurccry 1949, 

A, Cccpositicoms Tho rosulte cf shenmical snd petrographio analysis of & 

ropreseatative sa=pls of the xaterial as received s The 

Serxmgs laborgtory, are givom in tadle 1, It will be noted that the enly 

asbestos aincral revealed by the petrographic exaxination of this smsple 

1o cluysotile, Sinoce Xaylo is & sc=mareial produst, it is possible Wit 

rizor altorations in cozpositicn may ccsur froa tine to time in acoerdence 

with changos in the raw materials used, For exwple, the quarts valws for 

1ot 1 of Zaylo was less than 1 per coz* “wt the quarts contens of lots §8 

end #3 was botween 2 to 8 per cent, In the final chipment of Saylo, received 

in Jcnuary 1949 and first used in this oxperiment in Septaaber 1949, the 

ssbaotos componcat contained the nineral amosite as well as chrywotile, The 

fidbors of amosite, in comparison with those of ohrysotils, are less flextidle 

*nAd have a higher ironm content, Howevor, since experimante with animals 

have shown that both eamosite and chryzotile are capedle of oausing asbestosis, 

it is uniikoly that the subatitutica of theu one »ineral for the otder in 

Kzylo vould cause a significant crange iz the toxig propertios of the final 

produet, 
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Final Repors 
Omeno-Illinotis 1-30-52 

’ el :;‘,‘"' " Y-Ray diffroctiom studiess The X~ray diffraction pattern of samplos 
- of two different shipments of Xaylo are 

showm ia fig, 1. The proaincat lines preseant arv probably thoee of a 

Lydrous caloius silicate, which is the principal compansat of Kayle, Com- 

parisen of patterns a and b discloses that the quarts line is stromger in 

b than in 3, {ndiocating that the Keylo rbceived im Jenuary 1949 has a higher 

quarts ceatent than has tho carlier produst, roceived in Janwary 19485, 

Faint lines reprssentiag calcite snd chrysetile are visible in both patterns, 

Piffrastion lines produced by azosite are also present in pattem b, 

C. Siss-frequsncy studies: The site-distridution of Xaylo dust is shuwm 

by the graph in {ig. 8. The lines of the greph 

represent the pareat material in the dust machine and two sarples of eixos- 

phetrio dust collested in the dust room e dlfferent days, A magnification 

of 100X was used in making the sizo=Irequency counts, It will be metad 

that about 83 per oent of the particles in the parsat paterial visible at 

that maznification are smllor than B‘mcmo in cige; the correspadiag 
valuss for the ssaples of atmotpherio dust are 50 and 98 per cent, This 

differwce in the two saxples of atmospherioc dust, which wore derived from 

the same parent asterial, may have desu due to the daywto=day wariatica in 

buuidity taside the dust rocm, ' 

III, REVISV OF PREVIOUS RECORTS 

During the course of the investigation with Kkaylo dust five inter-ia 

reports were issued, 

The first report, datod Key 13, 1946, rovealed that in guinea pigs 

encco4 
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Ovens-T1Linets 1-20-82 
v vaad for 14 months to Kaylo dust the tissue reastion cossisted ealy of 

~svi . soopie fooal eolleetioms of dust cells, The asscciated tuberemlous 

infection had Dot deen altered encugh to be of significance, 

In the seccnd repers, 1oeued ca Ootober 20, 1947, 1t was nebed that 
there was 20 evidence suggesting that Xaylo dust vhes inhaled inte the lings 

produses pulmcnary fidresis in rats oxposed for 18 mouths or in guimea pige 

expesed for 30 nonths, 7These findings seemed to show Kaylo dust %e b a 

biologically inert material, In the experiment doaling with the effect of 

the dust on a tuberwwlous infecticn the results were inccnolusive, indlosting 
that the experinmm$ ahould be repeated, 

The third repors, dated October 30, 1948, presented the final cheerve- 

ticne on the effect of inhaled Xxylo dust on norasl uninfected gulmea pigs. 

Contrary to previous tsatative Limpressiens, Dased upon an exposure of 

months, which suggested Kaylo dust to be inert, the study of mimals exposed 

for 38 months diselosed that the taterial is mot imert bus is capable, ca 

prolonged inhalation, of producing asbestosis in gpuinea pigs. Bowewer, 

nsither silicosis nor the diffuse fidbrosis which 1is saused by inhaled 

diatozacecus earth developed im the exposed animals, 

The fourth report, dated April 30, 1949, reviewsd the results of the 

first 8 nonths of a new experimont in which the effect of inhaled Kaylo 

¥t on & tuberculous infection in guines pigs was studied, b defimitely 

adverse effest cf the dust on the infeotion during this S-months poriod 

was noted, 

The fifth repert, dated Jenvary 1, 1980, supplemented the informatiom 

given in the fourth repert by extending the obsorvasions to infected antmals 

oafde 
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Final Repors 
Orens-Illinols 1-30-82 

" - yn exposed to Kaylo dust for pericds up to 14 msaths, The 

* nAtmr o' that tizms suggested that Kaylo dust had a slightly adverss 

influence on the course of a tubsrculous infecticn in guinea pigs but that 

the effoct was by no means as proancunced as that of quarts duss, 

IV, IERALATION EXPERIVENT YITH XAYLO DUST 

As a continuation of the previous intorim reports and as a sumary for 

this final roport, a review of the entire prograa of gtudy is reported, 

In the inhelaticn experiment (Saranac Ladoratory Fo, 1012, 1100, 1104) 

grows of guinea pigs, rats, and hunsters wore placed in a cudbiocal dust 

roca, 8 feet in dimensiom, in xhich an atmespheric suspeasion of Kaylo dust 

vas zaintained, The room was operated for more than five vears, from 

Fobruary 1943 to Jume 1880, About 450 animals wero used in the experinment 

and some of them lived in tho dust roca for as loug as 3 years, 

A. Conditions of exposure 

The atmospheric suspension of Kaylo dust was oreatod by she actica of 

e paddle that rotated inside a hopper, loocated in a corner of the dust room, 

whioh containad the finely-divided Kaylo produst, The dusk cloud generated 
in this maaner flosted out into the room where it was maintained for 8 hours 

t4ve days of the woek and tm: 4 hours on Saturdays, At regular intervals 
during the experiment a fow animsls were killed and the tissues examinod 

grossly and microscopically to determine the nature mad the extent of the 

dust reacticn., The tiseus was alsc analysed cherically to estimate tho 

eaount of Kaylo dust retaincd in the lungs of animels oxpossd for definite 

poriods of vime, ' 
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Finel Fesort 
Ovcnz~lllizc's .~u - 

38 o.v ks of etmarpherio saiples ecllacted in tha dusd reca with o 

)
 =5 o minger navce zado .ragulesly, T ceacsvtretion of laylo 

“nich the wilnluctod enimels ware zposad wac gorarelly wit o il o 

[
 

102 $5 120 inillica pertiolua par cudic foct of eir and tiie cvercll 

xes 1L million, Ik the umperizznt Ah {nf:iciod minslas $ae ccasizloe. . 

ar aighey, tho avereze buing 2956 mMlllem, 

T —rosuro of minlzoted arivils 
el W 

Tirso mccies - Zuinle pi;, rab, Lurriter - woro cxileyad i i phuse 

o wL. rvosbigniien, A cwimarer of the findlage ds givce L Seblo 2, o2 : sigel I’ £ the Jiallage 4 L Seblo 2 

W1 Cinog 9hze. A% who Degiuning oi Yas eporizent 200 vrinfucted 

winoe wige wevs pleeed ax tia &t voca axd € mmmths loter 2o )
 

revd here adeed Vo rTalaes radwnls that Lol Med du oun opAdeats of acrte 

cruwanie, Shees Chady woouwranii scevived ot Mot Yims oo dn Laivalc 

czpasid vo eathor dast in e v duacent ragx, she mdortonado cplloets o 

eor sfas el aoedtental, Deddecice of 04z ldnd, wlich ccewrred oscoaiconlly 

e
 

L mye-inento ot that tizs, heve rimez Lecn soutroellad, trouws of guicita 

i winally 2 to 4 oim zuator, wore killed at 2, 4, 6, £, 12, 13, 21, 2%, 

fo
d

 

27, ¥, %3, end U6 minths aftor the b:*ir.::;’.ng of thsir exvorure o Irylo 

east 23 tart Cke consse of the stlrencrp resetioa oould Lo tollezd, 

1= guinec pigs ampesed fer pertods w3 to UD nonths thero wos o2l) n 

mdld 5wy vescaree o €l derelod Trelo dust end the roretlen oo el 

o “Aa nzenmdotion of eluips of dugtwsentoiving '.':orop‘:.:';(-z 19 srovn- of 
elgoiut 5 oir erases (Tig. 8), Tho lacerveain;: clraoler wrlle ruie ctly 

slightl;- sidohenad by scu vdats lywaiiacytag, CQuensional muliinvslicrs ol 
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Fiznal Report 
Owens=Illineis 1-30-82 

3 8 wa, 9 visible Dut there was 2o exsessive proliferatien of tisswe 

‘datio.7*18 or doposition of comneotive tissue, A few ashestosis bedies 

were seen (fig, 4). Miorescopic study of the trachecdranchisl lywph nodes, 

which becams enlarged but remsined so0f%, revealed olustsrs of inwstiwe dust 

solls similar to those in the lungs but without asbestosis bodies, IS fo 

pertineat to point out here that anizals exposed to asbestos dust fur & 

sinilar 30-months period exhibit a sovers tissus reaction with the produstiom 

of fidroeie (fig, 8), Mor comparisen, a lung ssoticn of » normal guines pig 

is shomn (fig, 6), 

The 9 animals exposed to Xaylo dust for more than 30 moaths (3 snimals 

for 33 mocths and 6 mimals for 36 months) showed not only the lesiems like 

muawm-m-munmyxm-wnm-n.w 

oharssteristio of the respmse of guiznea pigs to inkaled nabestos fiders, 

This resction 1is a rather diffuse type of fibrosis which forms primsipally 

about the bronchiocles, the smll ducts froz whioh the terminal air speces, 

or alveeli, aries, A oomparisen of fig, 7 saud fig, 5 reveals the simllarity 

of the tiswuse resctiom prodused in the lungs by Xaylo dust ead dy asbestos 

dust, The lesioms in the trecheobronchisl lymph nodes showed mo chamge 

muummum 

(2) Bata. This epecies was emplayed becsuse typical nodular fidrosis 

prodused by inhaled quarts dust dewelops more repidly iz rats them 

uum.oorofim-wn. Forty rats were usod md scow of them were 

wxposed to Kaylo dust fer as long as 18 months, Poevmonia was set o 

prodlem during the firet year ¢¢ the experimont dut among the rats expesed 

for 13 to 18 menths 16 snimals died with Serwminal drenchiclitic end lebular 

oa%e 
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Fioal Report 
Ovenselllinoies 1-30-82 

*a. Lince laboratory rats older than one year, even those net 

oxposed to dust, are ccxmounly subject to this type of lesion, the kigh 

mortality rate ia not considered significant, In order to follow the 

progrossion of the tissue reaction to the inhaled Kaylo dust rats ware 

killed in groups of 4 afber §, 9, 13, 15, and 18 months of exposure, IS 

vas reveclcd (fig, 8) that throughout the experimont the resaction to the 

¢ust consisted of focal collsctiocns, in the alwaoli, of maorophages whioh 

contained particles and spicules of dust, The caly change observed as the ° 

cxposurs period becaxs loager was an {ncrease in the nuxber of the alveolar 

foci, Sizmiler dustefilled racrophages wore assen in the trachecbronochial 

1y=ph nodes, I= no animal xae there any tissue reaction typical of siliooeis, 

The peribronchiolar fidrosis of aisdbestoals was not discovered, though ocoacion= 

al astestosis bodies wore observed, In view of other cxperiments with pure 

longefibre asbostos dust, typical peridramchiolar fibrosis would not be 

expeoted 1o 18 months oxposure to Kaylo dust, 

(3) gsasters. Twoaty hamsters were placed in the dust room and after 

3, 9, 12, and 18 monthe of exposure 2 animals wers killed at sach 

period for study; at the 6-wonths period 3 animals that died from other 

cauzes ware oxaminod, HNistologic examination revealed that ths Xayle dust 

.* 21 very dlowly in the lungs, No fibrosis was sesn except ia one 

hanstor, vhich had besa exposed for 10 months, In that amimal there wes a 

trace of peridrouchiclar fibrosis so slight that 1t ocould be definitely 

recoguized caly at high magnification, Asdestosis dodies in szall nwmbers 

amd at the usual sites were pressut, 
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Final Feport 
Owens~Illinocis 1-30.32 

- 3f tuverculous sninals 

o e three types of sxperizent which are vslusble for dxteruining 

the effect of lnm;d duat cn the developmont of tuderculosis in emperimental 
animals, In the simultaneous infeoticn oxperiment normal animsls are infectsd 

with attsouated tudercle bdacilli by the inhalation methed and then are ixedi- 

stely transferrod to the dust rocm, Thus, the tubcrculcus disease and the 

recction to the inhaled dust will develop simultanecusly, In the resctivaties 

experinent the mimals, after doing infected with the tubercle bauilli, are 

allowed to live in a clsan actxosphere far severa]l months bafore deing ex- 

poced to dust, During this period the tuberculous dissase gemerally regrosees 

and some healing takes place, Polloving exposure of the animals to some 

dusts the lesicus nay continus to regress or, with other dusts, tbte tudberculous 

process may bdeccme asctive and spread, The predisposition experiment is one 

in which aningls are exposed to dust lor sevaral mcaths, are them iafected, 

end are immediztely retwzed to the Cust rocm, Toers thedr exposure to dust 

{s continusd, Iz this way the offect of a previous dust exposure on the 

early course of a tubsroulous infectiom scam be studied, 

For investigating the effect of inhaled Xaylo dust on the cevrse of 

tuboroulous infection a particular attenuated strain of hmen«type tuborole 

bacilli, inown as the R, strain, was emplayed, This strain has a low 

dogz.e of virulece for guimca pigs and, in the normal mimal, produces a 

self=linited disoase which will progress for 3 te 3 months and subsequontly 

heal, Ia ab suimal which has inhaled gquarts dust or certain otber toxie 

dusts, however, the disease usually progresses continuously and ultimately 

sauses the death of the mimsl, 8ince experismee has indicated that tuderole 

=0- 002010 

Saranac Laboratory, Final Report on the Capacity of Inhaled Kaylo Dust to Injure the Lung (1952)
ACL Doc 11840 · Page 11 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/11840/11

https://asbestosclaims.law/library/11840/11


PFinal Repors 
Owense=lllinois 1-20-82 

* 1374 of the B, straia have about the same degres of viruleace for the 
tv.aea pig as tubercle teeillli of the men streisz have for mas, L% is 

possible to obtain some correlation between the influence of varicus dusts 

on the R; tuberculous infoction in guines pige and the effect of thess duste 

on a tuberculous disease in industrial workers, 

For infecting the snimals with tubersle bacilli an inhal atiom Sechnic 

was used, A glass tude was fitted over the animal's nose and into this 

tube a3 suspensicon comtaining a kmowa mumber of baeilli otflnlx vtraia 

was sproyed with a DeVildiss atoxiser, As the minal dreathed, he ishaled - 

tks atwspheris suspmusica of dacllli into the lungs, where they Lessme 

localised, 

(1) 3iguitepeous ipfecticn: guizes vigs infosted et the tipe their 
sxpoeure bo Kyvlo dust wnp siacted. In the firet experimeat in 

which mnimals were iufoeted with tubercle bacilli ab the time that Wheir 

exposure %0 Xaylo dust was started (table 3), 28 guinea pigs were used but 

s opidentic of pneuwnsnia during the first 10 oonths redwoed ¢o 18 the owsber 

of simals awilable for study, Two of these died at 14 months, appareatly 

froa progressive tubsrculosis, and 2 others died from \mdetermined causes, 

but net from tuderculesis, Ia the remataing 12 mimals the course of the 

tuberculous disease ws !‘oumdwul’lhcla' 2 animals at ), 6, 0, 12, 
15, 18, and 24 months after infectiom, Is 1l of the 12 animals the leaioms 

wore isolated, essspeulated, and regressing) in the remaining mmimsl, which 

was killed ot 18 months, the lesions were widespread throughous the lung 

Sut fibrosis had besn predused, which indicatod a Sendmoy to heal, In aa 

mumu{.mum.umwuumu 
had caused the pucumsnia, soms of the animals were weed for dreeding during 
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Maal Roport 
Owens-Illinois 1-3-83 

.iriment, The 3 animals that died from progressive tuberculesis (gs 

v .. ¢ 3 and the single snimal, killed at 18 months, that exhidited wide- 

spread lesioms m; all used as bdreeders during the exporiment but 4 other 
anizals in the oxperinent, which wore alse emplayed for breeding, failed to 

chny sxtensive disease, Owing to the elemont of uncertainty introdwcod by 

this factor of breeding, and also bescause of the high mortality fres poeumommia, 

it wus coneiderod impossible to eatablish, from this experiment, definite 

conclusions about the effect of inhaled Kaylo dust upen tuberculosis, and 

thorefore the experirsat was repeated, 

The siaultanecus infocticn experizont was cczducted s second time 

(tablo 3) with 30 guinea pigs, inatead of 28, and animals wers killed ia 

psirs for study at 8, 4, 6, 8, 12, 18, cnd 24 manths after infectiom, Agola 

the incidence of pmeuconia was wusually high, 8 of the animals dying from 

that csuse during the first 8 months of exposwre md £ anore during the following 

16 months, Of the remaining 22 guines pigs 4 enizmals revealed, at 15, 23, 

end 24 nonths after infection, & mpreading tuberculous disease, of minimal 

extens (fig, 9), which was cenfirmod by microscopic exsaination, Three 

other animals ol 50 hed a spreadiag tuberculosis dbut in them the disease had 

extended to the spleen and other orgzus, 7Thess animals wore ccusidered ex- 

ceptional and im the past have beem classified as "sports®, The tera "sport” 

i. given to a guinea pig in which the inhalation infection with the attonuated 

dacilli &s act confined principally to the lungs ond trachecbronchial lymph 

sodes dut extends alao to other orgsns and produces in them tudberculous 

shanges of sufficieat extewt to be recegnised in the gross, 8imoe "sports” 

ropresent a departwe frem the sormal pattern of tissue resction to attenuated 

em. 005C12 
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tudbercle bacilli, whether the infection is combined with dusté exposure or 

1 Jdma oust be excluded 'u assaying the effect of an inhaled 
-~ upct « tuberculous infcotion, It is believed that "sperts” are mimals 

whose native rasistance to the attesuated Ry organimm is unusmally low, 

Support for this belief is given by experience with quarts duss, a doflufio\y 
hasardous material, which resstivates m iahalation infectiom produced by 

attanuated R; bacilli dut ordizarily is not assccisted with tuberculous 

extoasion te orguns cther than the lungs and trachsobronchiel lymph uodes, 

The ocntral ncusdusted group (tadle 3) of guines pige for this experimeat 

mas infooted at the came time as the experimental group of aanimmls W&- 
iy dusted, The sxme culture of orgunimme was used for all animale, The 

tuberculous infoction folloned ity ususl course in the contrel group and 

rosolved in sll of the animals except ane, & "sport”, in whieh the dicesse 

spresd, 

Although a progressive tuberculsus disease was noted in 4 guinea pige 

of the second expericent, the degroe of axtension of the dissase in them 

was slight, The remsining 23 animaly, 8 of vhich died of imbercurrent 

pasumonia, showed no spread and the infectiom followed the matural couwrse 

of regression and healing as iz the nom~dusted ocntrol animals, It s . 

believed, therefore, thet the inhaled Xaylo dust hed no significantly adverse 

offoct on the tuborculosis, 

) Besstivaticn infectiog: gylses pige, after being {afectod, lived 
in olesn alr for soveral mouths befors being exposed to Kayle duss, 

In the reactivation experizeat (eable 4) 26 guines pigs were infected with 

the attenusted bacilli end allowed %0 1ive 1a a clecn atmosphere, Animals 

el8 e 
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Owonie=I11is0is 1=30-88 

4@ +h1g proup Wore transferred to the dust rocm at £ months (10 satmals), 

ideals), md 6 ncnthe (8 snimele) after infectiom, Ia erder 

o 26l .. . course of the tissus reection a pair of mimals of the firet 

sbd-group (2 months ia clean air) was killed after cnly 2 menths of dush 

exposure and, in addition, snimals from all groups wore killed ia paire 

after 4, 8, and 12 months of oxposure to the dust, Examination of the tissue 

of the dusted animals failed te rewal a significant reactivation of the 

tuberculous disense by the inhaled Kaylo dust, Only cne mimel showed 

evidenes of spreeding pulmanary tuberoulosis, minimal in exbens (fig. 10). 

That aninel was 1 of 3 that hod lived in olexn alr for 2 months after ine 

fection and them had besa sxposed to the dust for 18 months, 
In the control growp (tadle 4) thke tuderculous dissase behaved in the 

norzal mannsr and healed, with the excepticn that ome animal (a "eport®) 

dotuloped & reading diseass ang died fram tuberculosis 8 moaths afber 

infectiom, 

(3) Predispositios Infectics: guines pigs were infocted 3 mouths aftey 

their expesure to Kayle dust wae started, 4Au experiment of this 

type 18 o severs test besknse & dust that is mly very slightly toxie aey 

produce tissue changes which, theugh minor ia character, may de suffieien® 

to alter profoundly the dovelopmemt of a fresh tubereulous infectics. Ia 

t%1- ~oriment (table 8), which was designed to study the effect of Kayle 

dust socumlated in e lung upon a newly-deweloping tuberculous disease, 

20 guinea pigs were exposed to the dust fer 3 mouthe sad thea were infected 

with sttemmted tubercle bacilli, The dust exposure vas inmmediotely resumed 

and onrried on for spother 21 acuths, 
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i bbb DOPUL W 

Owons-~Illinots 1-30-52 

~.-ter the ncurse of this eoxperinent 8 cnimals vwere killed at the end 

» . luninary 3 months dusting period, They showed only an oocasional 

clusp of cust phagoeytes within the slveolar spaces, Of the dusted and 

infocted anizals, 7 died froa imtarcwrreat pneunczaia, vhich elinimates then 

for purposes of snalysis; 1 animal dicd at 14 months aftor infectiom frea 

soreading tuborsulosis) and %h. renaining 17 anizals were killod in paire 

at 2, 4, 8, 8, 10, 12, cnd 18 nonths and 8 were killod at 21 months after 

infaction, Of the latter proup of 17 animals, 1 showed zazy spreading 

tulorcles, 10 revealsd sosttered epyreading tuborsles end 6 oxhibited healed 

tubercles, Those findings indicats that a tudsrculeus infection in guines 

7422 that originatss ssveral nmouths aftor a prolecaged exposure of the minmale 

%o Iaylo dust was initiated may de wnfaveradly influenccd by the inhaled 

durt, This influemce, howver, is =izimal in degree, 

The tuboroulous infecticz ia ths ccatrol mirals (tadle 8) in general 

regressod and healed, Of the coatrol czinals there was, as usual, 1 "opart: 
anizal®, killed 10 moaths after infecution, vhich revealed a fow soattered 

isolated tubercles that woro of the sproading type, 

D. Andny of tissue of exposod animals 

Chemioal analysis of the lungs of minfoctod guinea pige that had 

inhaled Xaylo dust for periods up to 36 months ylelded the dats rcported 

in tuole 8, It will be aoted that as the poriod of exposuro beoews longer 

the aah values gradually inorcased, thus shoving that xineral matter was 

acowmlating in the lungs, There was s preaocouncod increase in the silioa 

component up to about 30 wonths and then a slight decreass, The reason for 

o l4 - 
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TiORL NOpWS v 

Owens<Illinois 1-1-62 

. L :om, “hiok has been obeerved in experimmts with other dusts, e 

s o . watl ely clear but 16 seems o be due in part to dilutiom of the ishaled 

dust with the imarganie eowponents mobilised as a result of the imsreased 

tissus resetion whioh developed, as alroady menticmed, in the guimes pigs 
betwoen 30 and 36 months of exposwre to Kaylo dust, Since only 2 smimals 

were asalysad for each exposure period, individual values cceasicually 

wore out of 1ine but the general treud was slsarly indicated. 

¥V, REVIEW OF EXPERIKINUTAL PIIDINOGS 

The findings derived from the various inhalation experimsuts will be 

roviewsd briefly and sccw points of significance amtioned, 

A, H_g__flg fg; normal M: inhaling Kerlo dust 

The results of the inhalation experizcut prove that Kaylo duss, when 

(- inkaled inte the lmgs of guinea pigs for & prolougod poriod (30 te 36 

months), is capeble of producing the peribranchiolar fibrosis charesteristio 

of the diseass asbestosis, Vo fibrosis was formod by the inhaled dust im 

rats or i hamsters, with the exoepticn thas fidrosis was barely recegnisadle 

in o siogle hamster, exposed for 18 months. In mnimals exposed for 30 mouths 
or less the lssicas showed mo fibrosis but certain aspects of the lesioms, 

N “1though masked Yy the reactics bde the inert components in Faylo dust, were 

compatible with an early stage in the dewelopment of asbostosis, a disesse 

in which there is & predilocticn of the fiders to localise in the terminal 

bromehioles, 7This debavior is wnlike that of particulate material, which 

1o 1nitially deposited chiefly in the alweoli rather tham in the lumews of 

i - 
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Final Roport 
Ovongelllinais 1282 

: 1 .ince Jhe major portiom of Xaylo dust is partioculate, a 

-6 wet! o3t u0ced dn the alveoll and the reaotiom overshadowed the 

developing portbmcl;iohr respcase to the asbestos fiders of Kayloe, IS 
was notod that in the region of the broachiclss of animals which ware exposed 

for leea than 30 nonths there was ovidanse of mors dust cell sotivity than 

{s usual in the reactiaon to an inmert dust, Little significance vus attached 

to this observatiaz at first, howevor, bLecauss thore wes no i{ndicatiom of 

2idracis, The early rcaction to Koyle dust i3 soxswhat different from that 

%o 2atcstes dust, sincs tho partisulaty capaneats modify the type of lesion, 

= rilfrosts zoitfMontion of the losicss 40 & Tollercoogaized condition 

1
 

ek fullcus the inhalation of a =ixzd dust coztaining quarts and certain 

k
 

et ritecici, cuoh 38 irop oxide, 

ke recve ol paeummia cncng the ami=zals cxpoged ¢to Xaylo dust was 

wereciiy high, 3izco the pasimenis rats aas b;ex olevated also in several 
inkplotica exporiceata scndusted Wil aszbostos cust, it 43 poiuidblo that the 

ccbisvos cemponent of Neylo wry kovwe an wnfavercible iaflucice on the faciderse 

of 3ncaramia, Verificatien of thia p033ibl1ity uuot swait further study, 

Taile > royociaiiicl Anvestizetics greved thet foprle durt s szaedle 

ef predusing ashistecis, o rogulic shersd <hat (o dugt -ill notl ocuse 

414-5~1g in =nfasls of the throe smcclos tested, In ncne of the animels, 

even Lhex. onposad for the full Z.yenrs parisd, was thore any focus of the 

rynd:one nostalar fibvozis cheractaristiic of silicosle, 4 study of the cxnosed 

eatozls 2:celoned elas thal fayle dust did nob produse the diffuse fidroois 

which follows the iraalotion of diziozaceous earth, In regerd to the hydrated 

o l% e 
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ilaes nepwre 

Owmie=Illinois 1-30-62 

+ = *tliccte whieh is the major canstitueat of Koylo it may de said 

. « «uough there 4is no specific informatiom about the effect of tha: 

caspound an pulmanary tissue, there is much olinical and sxperimeatal 

svideonoe to suggost that it is diologloally inmert, RMurthormore, ia the 

inhalation oxperimsat with Kaylo dust there was no deleterious effects noted 

which oould be attriduted to the calciun silicate component of the inhaled 

material, This observation is supported dy our studies goncerning similar 

caloiun silicates in oexcat, 

8, Zndings for tuborculous saimals inhaling Eaylo dust 

The inhalation oxperimeats in xXioh tubarculous ;uu:u pige were 

exposed to Knylo dust indicate that when the aaixals were infected with 

attenuated tubarcle bacilli at the tinme exposure to the dust was started, 

or wore infectod prior to that tise, ths inhaled Raylo dust had litsle or 

no wfavorable effoct of sipnilicaics cn tho tubsroulous infection, In 

nost of the exponed animals the tuverculous discass healod in & normal 

oenner and in the fow animals that exhibited a spreading type of lesion 

the sggravation of the disease by the dust was minimal, 

Then the mimals inhaled Kaylo Gust for sovoral months bofore being 

infected, the subsequent aaocumalation of the dusts in the lungs seemed to 

-2 & alightly unfavoreble mnupo on the usual course of the tuberculous 

diseane, 

VI, SMOURY 

A, EKayleo cdust, vhea inhalod for a prolongod periocd, is capadble of producing 

o iT e 
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 . Final Repers 

Oweno=lllinsis 1-30-82 

- Y e~ af wuipes pige, but not of rats, the peridrouchiolar fidresis 

v ntosis, 

£. The .nmalstion 3f Kaylo dust will not cause in guines pigs, rats, or 

hazsters either silicosis or tho diffuse fidrosis which sometines fellows 

ths inhalation of diatomacsous earth, 

C., The inhalation of Kaylo dust does net significantly influsuoce ths usual 

couwrss of tuberculosis in guinea pigs infected with attenuated tudbevele 

bacilli, provided the infection is given to the eaimals Lefore they are 

first exposed to the dust, Ian guinca pigs that have inhaled Kaylo dust 

for ssveral masths before doing infected, a coatinustion of the expesure 

sppears to have a slightly unfaverables offeet cn the dizeass, 
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OwezenIliinois 1-30-53 

Tadle ) 

AMALYSIS QF KAYLO 

(Analysis of lot #2, received in January 1947) 

Chenical azalysis 

31 43,808 
3 1.0 

1.97 nb® oLz 
TMo 0.08 
Cal 24,94 
Xg0 7.10 
Kag0 .17 
Kq0 0,18 
Loss below 108°C 4.52 

* above 108°C 18,18 

9,74 

Petrograokic and Xeray diffraction analysis 

The material conaisted prinoipally of clay~lile masses 

which produced a definite X~roy diffraction psttern, presumsbly 

that of & hydrous calcium stlicite, Quarts partioles up to 

30 microns in sise wore present,-but they were not numerous 

«nd by weight prodadbly nede up less than ) per ocent of the 

stmple, About 8 per cent of the material ms caloite and 

approxinately 18 to 20 per ceat was chrysotile or serpentine, 

which was largsly fibrous, ZThe fiders and dundles preseant 

wore usually several millimeters in length and were soldom 

shorter than 0,3 millimeter, 
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T T ADBA NWPYS v 
B Ovang=Illinois 1-30-82 

YatN Tadble 2 

SRIRY OF INBALATION EXPLRLERT WITE KAYLO DUST 

Fxovoszuro sf Uniufeoted inizals 

] Kature of sfairmals Haxiom FResults 
3 Ergerizent used duratiaon 
2 ) of 
‘ uXyo8ure 

to Xayle 
{ dust 

2zaths 

128 38 Peribrenchiolar fibrasis, like 
8. pigs that of sabostosia, produced after 

38 morths of exposure, At 30 
months of exposure reaction was 
lirited to acoummlsticn of oclumps 
of dust~caiptalning macrophages, 
without fitrosis, A fow asdestosis 
bodies vcre soen, Trachoobrazchial 
13k zodos becazs enlargod dut 

( re=ained coft snd without fibrosis, 
! CTzinfocted = 

animels 40 18 Foosl collooctions of dusbe 
erposcd rats containins macrophcges in the 
conciavously . alveoli ond in the tracheobrozchial 
to Maylo lynph nodes, Increase in ausber 
dust until of focal collections waa the only 
dcath. change cbservsd as exposure perioed . 

beoune loager, 
. ¥o siliocosis cr asbestosis, 

2 18 Dust scoumnlated very ulowly, 
hanstors Yo fidroais excopt in ono animal) 

v whioch shored very slight fidtrous 
resction cfter 18 monthe of oxposure, 

Asbostosis bodies in s:nll numders 
end at usual sites, 
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Table 3 

Final Report 
Owons=Illinoie l-30-82 

STEARY OF IMEALATION EXPERIMENT WITH KAYLO DUST 

" Ezposure of Infected Auimals 
(Birultanecus infootion phase) 

Roture of Animals aximm Results 
sperinmt wsod dur::ton 

oxposure 
to Kaylo 

dust 

nonths 

Ani=als infocted Results incenclusive; cdverse 
with tubercle influence of Xaylo dust om a 
bacilli”® at 28 2¢ tudersulous infection not defi- 
beghining of ge Dige nitoly estzblished, Progressive 
exposure to diseass in 3 animals that hed 
Xaylo dust besn uszed as bLreeders, 

Ceatrole to as ] Infecticn followed uswal 
( infection; no 8. pige . oourse; u0 spreading disease, 

exposure to dust Eo pasuzonia, 

Animals infected Little or ne signifiocently 
with tubercle adverse offect of inhaled Kaylo 
bacilli® at 30 2¢ dust on a tuberculous infection 
begimming of g. Digs was dencastrated, Coufirmed 
exposure to spreads, all of slight degree, 
Kaylo dust, in 4 of 27 exposed sniumale; the 
(Repetition of other 3 exposed animals were 
previous experi- “sports”, 
) 

Controls to 34 0 Infection followed usual 
tafection; no €. pigs ocourse; no lgnuuu discase 
::::m <o erxcopt in 1 "sport”, 

*The guinva pige wore infioted with tuborole basilli of the 
lew-virulent R) strain, 
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Owsas~Illinolis 1-30=-53 

Tadble ¢ 

r 23ALATION EXPERILENY WITH KAYLO IUST 

_sposure of Infectcd Animals 

(Rosotivation phase) 

ature of Anizals Maximm Results 
sxperiment used duration 

o 
sXposure 
to Kayloe 

dust 

moaths 

dai=als infected 
with tubercle 
bacilli® and tian 
le2t in olean air 
for the following 
psriods before 
being exposed to 
dust: 

2 omids 10 12 Jo definite evidenoe of 
3. pPigs roagtivation of the tuberculous 

infection exacpt in 1 animal, 
expossd to Xaylo dust for 12 
months, that had a slight spread 
of the diseass, 

4 conths 8 12 Ho definite evidence of 
reactivation, 

6 months 8 12 ¥o defini%e evidence of 
resctivation, 

Y 34 0 Infestion followed its usual 
| PR v course snd resolved in all 

exposure to dust animale except cne, a * ", 
in whioch the disease spresd to 
othor organs snd cauted the 
doath of the animal 6 momthe 
after infectiomm, ' 

*The .guinea pigs were infected mith tubersle Laoilll of the 
lowevi R strain, 

;‘ 00CC23 

Saranac Laboratory, Final Report on the Capacity of Inhaled Kaylo Dust to Injure the Lung (1952)
ACL Doc 11840 · Page 24 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/11840/24

https://asbestosclaims.law/library/11840/24


. Ovons-Illinois 1-30-52 

\ Table & 

SULIARY OF IREALATION E)XPERIVENT WITH RAYLO DUST 

Zxposure of Animals That Wureo Infected 3 Months After Their 
e vo Q | IS 

Tature of dninnls Macimum Results 
experinent usod d\:;tton 

exposure 
to Kaylo 

dust 

conths 

dnlaala 30 3 Spreading disesse in 1 
exposed to 8. pigs | (bofore infeot,) | anizal killed 2 months after 
Xaylo dust infection and in 2 animls 
for 8 months, pius dyizg 14 ncaths after infestion, 
then inf'ected 
wita tubercle 4} 

. bacillii®, and (azcer infect,) 
( ) the e:posure 

to dust 
continued 

Centrols to 25 0 Infection followed its usual 
infections L. Digs oourse snd resolved, with the 
no exposure ovneption that 1 snimal, killed 
to dust 10 ronths after infoctiom, 

. shoved scatiersd isolsted 
spreading tubercles, 

*The ouines pizs were infactad with tubsrole dacilli of the 
low-virulent Ry stiedn, 
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ARALYSES OF 1LUNGS OF UNINPECTED OUINEA PIG
S EXPOSED TO DUST 

IN
 

IN
BALATIO

N
 EXPERIM

EN
T W

ITH 
KAYLO

 D
U

SE 

00cC28 

(Exposure of anim
als to dust was eontinuous w

ntil death) 

g
o

n
.n

u
o

-fi.fg
. 

2 
4 

6 
8 

10 
122 

18 
21 

24 
2

 
30 

33 
38 

(m
o

n
th

s)
 

.
u

u
u

x
x

n
&

u
a

u
n

u
u

 

Amount of ash 
. 

4,42 
4.47 

4,13 
4.69 

4,68 
4,66 

4,85 
5,12 

502 
513 

65,02 
6.7 

65.63 
(X of dried tiasue) 

4,94 4,42 
S.74 4,34 

4.81 
4,99 

4,90 5,23 
4,71 4.7 

6.53 5,38 u.mm 

Mineral components 
810, 

0.24 0,22 0,286 0,51 0,46 0,63 0,60 0,84 0,88 0,82 1,10 0,97 0,88 
(% of dried tissue) 

0.20 
0.19 

0,20 
0.28 

0,41 
0,6} 

0,86 
0,564 

0,60 
0.46 

1,12 
0,69 

0,87 
. 

. 
O :

 
Ce0 

0.03 0.00 0,08 0,13 0,4 0.4 0,09 0,19 0,13 0,14 0,14 0.13 o”: 
0.06 

0,08 
0,10 

0,11 
0

.1
 

0,16 
0,10 

0,16 
0.14 

0,12 
0.13 

0
.2

 
o

1
l 0.

1
6

 

,, 
| 

0,07 0,00 0,08 0,08 
0.2 

0,22 0,26 0,11 0,08 0,19 
0,08 o

1
 0,19 

' 
0.08 

0,08 
0,08 

0,11 
0,14 

0,08 
0,52 

0,08 
0,08 

0,16 
0,05 

0.17 
0,17 0.

1
3

 

M
in-~ " - ponents 

$10, 
6.67 4.87 6,83 6,84 10,12 10,80 12,27 12,54 12,70 15,98 19,56 17.10 15,10 

(2 . 
1

) 
4,06 

4,42 
65,36 

6.49 8,42 10,25 17,056 10,30 12,62 
9,85 20,26 11,00 12,45 .9

2
 

Ca0 
1.66 

1,99 
2,00 

2.76 
3,04 

2,00 
1,83 

3,68 
2,54 

2,67 
2,66 

2.28 
2.8 

1.23 
1.89 

2,68 
2.43 

2,20 
3,17 

2,06 
2,90 

2.t 
2,41 

2,23 
2,26 

2,11 ”.g 

MgO 
1,69 

1,90 
2,00 

1.77 
4.3 

4,66 
5,31 

2,03 
1l.r: 

3,76 
0,92 

3,77 
3.28 

1,62 
1.89 

2,19 
2,43 

302 
1,00 

6,66 
1,46 

1.,. 
3,08 

0,91 
3.28 

317 
. 

2.58 

) 
<
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oy 
.y 

¥ p Prinsipal chrysotils line 

¥ Principal quarts lise 
) /Prhoipd caleite line 

., 

Principal calcite lime 

Prineipal quarts line 

':L- Principal shrysotile line 

Mg, 1 

Z-RAY DIFFRACTION PATTERY OF KAYLO 
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5 Both patterns ocutain limes which represent s moderate smownt 

of chrysotile md of oaloite and a mmall amowmt of quarts, Paint 

lines representing what is probedly the hydrous caleium silicate 

conpanent of Kaylo are also preseat in both patterns, Io sddition, 

the original film of pattera b oontuins a very week lime correspondiag 

to anosite but %he line is t0o faint %0 appear in the repredwsed pattern. 
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Fipal Renort 
Ovons=Illinois 1-30.82 

FPig. 3. Lung tiscue of a guinea pig expoded for 30 months to Kaylo dust by inralation and thon killed, A cross sectiom of & bronchiole is shewn just - 0 and slightly to the left of center of the figure, The other spaces a8 ¢s %0ii, Fote the daik masses within some of the smaller speces, eepecially to the right of the bremchiole, These masses sre mecrophages and multi- nucleated giant cells, Note the thinness of the wall of tho bronohicle; it is virtually no:mal, as is anparent on comparicon with the tigeue section of a normal guinos pig (fig. 6). An acbestosis body is present in this field and 10 revealed in fig, ¢ at higher sagnifiostiam, (200 X) 

Pig, 4. Bigh magnification of the ti.sus section showm in fig, 3, This higher magnification of part of the field of fig. 3 revecls a typicsl form of agdestosis body, tho dark curved elongated structure to the right of emter, (1200 X) ) 

Fig. 8. Luog tissue of a guinea pig exposed for 30 months to Kivg's Clonte asbestos dust by ighalatica end then killed, The bronchicle in this phitow miorograph 1s just adove and to the loft of center, Note the thickening of its mlls, Strands of fibreus tirsue are apperent vithin tho wall of this bronchiole as woll as in the adjacent alveolar wolls, (209 X) 
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Fizsi Ropors 
Owsza=Illinois 1-30-52 

& 

e, s 

Pig. 6, lung tissue of s normal guines pig. This field shows twe bronchioles, 
one in cross sectiom at the right of ceater and the other in longitudinel wectiom. 
The small asscciated blood vessel is visidle sbove the bromchiole in longitudi- 
nel section, OCoampare the thickmess of the wall of these bronchioles with the 
thickness of well of the bronchioles in figs, 3, S, and 7, Note also the 

"% 1lveoli and the thin alveolar walls in the normal snimal. (200 X) 

Fig. 7, Luag tissus of a guines pig oxposed for 38 mouthe to Kaylo dust by 
{nhalation and then killed, In this photomicrograph a bronchiole is just 
above and to the right of ceater, Kote the thiclkmess of the tissue between 
the luzen of the bromchiole and the lumen of the adjacent alvecli in com- 
perison with the thin bronchiolar walls in figs, 3 and 6, Note alse that the 
greatly thickened bronchiolar walls of the snimal exposed to asbestos dust 
for 10 months (fig. 5) are similar to those of this animal, exposed to Kaylo 
dust for 38 months, PFine strands of fibrous tissue are visidle near the 
tronchiole in this photomiorograph but they are more apparsut, decause they 
sre 1ess dense, in the ares at the right of the field zhere fidrosis has 
extended to adjacent alveolar wells, (200 X) 

Pig. 8. Llung tiscue of a rat exposed for 18 meutho to Kaylo dust %y izhalatiem 
end then killed, The phetomicrograph reveals sinple accumulation of cells ia 
alveoll, The oytoplasm of the cellp is pccked with particles of dust, Fote 
that the alveolar septa, sven those of speces conta’ning numerous dust oalls, 
are thim and dolicate, (207 X) 
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Fig. 9, Lung tissue of a guinea pig infacted with sttenuated tuberole baeilli 
and {mmediately exposed to Xayla dust by ichalatien for 24 nonths, and them 
killed, The figure is a slightly magnified photograph of the routine histologie 
preparation of the lungs, including both lungs from apex to base, The cluster 
of dark fool of irregular outline in the lower center (mediam lobe) and at the 
right (1eft caudal lobe) are fooi of active spreading tuberoulosis. The widely= 
distributed minute dark fool are merely lymphoid ocell olusters and are unrelated 
to the hto:fia.) The extent of the tuberoulous activity is seen to de expeeding- 
ly small, (1.6X . 

Pig, 10, Lung tissus of a guinea pig infected with attemuated tubercle deeilld 
"1 left in cleen air for 3 moaths, them sxposed for 12 moaths to Kaylo dust bWy 

s . '1.a, and killed, The dark zome, irregular in outline, in the left upper 
quadraut (right cophalic lobe) is an area of sotive spreading tuberculosis, A 
szaller but similar foous is visible at the lower margin of the ) £t oephalis 
lobe, Again, as in f1g. 9, the extent of the tuberoulous prooess is very 
mall, (1,6 X) : 

*ig. 11, Lung tissue of a guines pig exposed %0 Faylo dust by inhalatiom for $ 
months, then infected with attenuated tuberole bacilli and exposed to the dust 
for sn sdditicnsl 16 months, md killed, The numercus poorly-defined dark senes, Lrregular 1n outline, are all sites of active, spreading tuberculous ¢isease, The 
tuderculous involvement exhibited in this photograph is the most extensive neted 
in sny animsl killed durisg the experiment, The involvemsns is relatively slight 
iz comperison with the progression which ccours ia animals oxpossd to guarts duss 
wnder similar oonditiens; ia fact, all of the enimals oxposed %o gquarts dust weuld 
have died withinl2 cenths after infection because of almost ococuplete loss of 
functicuing pulmonary tissue, (1.8 X) 
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