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JAaformation supplied by the company, this product was md by healiag

under stoom pressurc & suspeasion of caloium hydroxide, siliea, snd asbestes
%o form & kyirsiod salotm silicate, Stadies &b The Sersase Laderatory
showed that although the prinoipal occmpouent of Kayle was the hydrated
caloium silioate, some wwhanged raw matorisls, including asbostes amd free

silica in the forma of quarts or diatcmposcus earth, were

also precemt in

She final produst, Before Xayle was used commorcially om e large secale,

1% was isportant to determine whethsr or not my dust liberated fiom thie
product dwring msnufesture, headling or fabrisatica would be likoly %

constitute & respiratory hasard %o exposod individuale,

Therefore, o

oumprebonaivo investigation was wndortaken in which the offest of inhaled
Kaylo dust on animels was studied, The invostigntion was started in

Pobruary 1940 and was carried on for more than five years, It explored the
nature of the pulmomary tissus resstion %o iahaled Xaylo dust ia mormal

x'2 % nd in onimels harboring a Suberouloua infestiom,

In Shis fisal

report of the atwdy the principal fimdings giwa in previcus intorim
reporta will be reviewed Wriefly and the conclusicns dorived from the

eutire experimeutal program will Yo stated,
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’* o, INVISTIGATION COMCERNING “HE CAPACITY OF U.HALED KAYLO DUSY
; 0 INURE THE LOWO

I. INTRODOCTION

Ia 1943 the Owene=Illinais Clses Compeny had developed to the pilet
plant stage s new industrial prcdwot, knewn as Uaylo, which could de used
as a thorual imgulating material cnd for othar cpnlications, Acoording to
inforoation supplied by the csapany, this produst nas prejmied by hesting
xader otean pressuroe a suspeasion of coloium Lydroxide, cilica, end asbesios
to form a hydrated celoium sSlicate, Studies at The Saranrc Laboratory
shcwed that although the prizoipal eczponert of Xeylo vas ths hydiated
caleium silicate, scas uncheaged rax zaterials, including asdestos and froe
3ilios in ths fora of quarts or distemzceous strth, wore aleo pressunt in
the final produst, PEofore Xayls wzs usad comorsially on a large soale,

) (“‘ 1% was izportant to detormine shathsr or not any dust liberated from this
product Mx;g zanufecture, handling or fabricatioz would de liksly to
constitute a reepirstory hasard to ozposed individuala, Therefaore, a
camprehonsive invostization was undortalen in which the effect of inheled
Ioylo dust on anixals was studied, The invostigation was started in
4 Fobruary 1948 and was carried on for more than Iivo years, It explored the
Py : .+ of the pulmonary tissus roaction to inhaled Kaylo cust in norral
ainzle and in animals karboring a trhorculous infection, 1In this final
report of the stuldy the principal findings givea in previous intorim
} roporte will be roviewsd briofly and the comoluciocns derived froa the
entire exporimoutal progrem will be stated,
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1T, DUSTIRG MATEZRIAL USED

ino material uesd for gomereting atmospheric dust in the experimartal
dust room was finely-divided Kxyle obtained from the dust collecters of the
Berlin, low Jersey plant, in which Kaylo is manufactured, The material was

received in seperate shipments, as followes
Lot g: - Reoo&nd tn g::\::y" 191::;.
#S o » * Jurccry 1940,

A, Cccpositiom: Tha rosulte cf chemical and petrographio analysis of o

ropreseatative saz=ple of the material as received st The
Serxmce laboratory, are given in tableo 1, It will be noted that the only
asbestos ainoral revealed by the petrographic examination of this sesgle
1o cluvysotile, Sinow ¥aylo is 3 scxmareial produst, it is pesaible Wat
nizor altorations in coxpositicn may occsur froz tine to time ia acoerdance
with changes in the raw materials used, For exwple, the quarts valws for
1ot {1 of Zaylo was leas thaa 1 per ccx* “wt the quarts content of lets #8
end §3 was botwesn 2 to 8 per oent, In the final chipment of Saylo, received
in Jcnuary 1949 and first uced in this oxperiment in Septszber 1949, the
asbeotos componcnt contained the mineral sxosite as well as chryeotile, The
fibors of amosite, in comparison with those of ohrysotils, are less flexible
*»d havo a higher iron content, However, since experimantes with animals
have shown that both amosito and chryazotile are capabdle of oausing ashostosis,
1t is unliilkoly that the substituticn of the one »ineral for the other in
Kaylo would cause a significant crange ia the toxic propertios of the final

produot,

00CC33
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" Y-Rgy diffroction studies: The X~rey diffractiom patiers of samplos
of two different shipments of Xaylo aro

showm ia fig., 1. The prominoat lines pressat are probably those of a
Lydrous caloius silicate, which is the principal compcneat of Kayle, Com-
parisen of patterns a and b discloses that the quarts line is streager in
b than in 3, indloating that the Keylo received in Jemuary 1949 has a higher
quarts ceatent than Mas tho carlier produst, roceived in Janwary 1945,
Faint lines reprssenting caloite and chrysetile are visible in both paiterns,
Piffraction lines produced by azosite are also preseat in pattern b,
C. Siss-frequesncy stuies: The size-distridution of Kaylo dust is showm

by the graph in fig, 8. The lines of the greph
represent the pareat material in the dust machine and two zamples of eixos-
pherio dust collested in the dust rooa e different days, A magnification
of 1Z00X was used in making the sico=lrequency counts, It will be metad
that about 83 per cent of the particles in the pareat material visible at
that saznification are smllor than 8§ .:ucma in cige; the correspm.diag
valuss for the sxuplos of atmorpherio dust are 50 and 98 per ceat, This
differwnce in the two samples of atmospheric dust, which were derived from
the same parent asterial, may have besn dus to the daywtoeday wariatica in
buwidity inside the dust rocm, '

III, REVIEV OF PREVIOUS REMORTS

During the oocurse of the investigation with Kaylo dust five interin
reports were issued,
The first report, datod Kay 13, 1946, rovealed that in guinea pige

6ncCo4
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PMinsl Report

Owens=Illinois 1-30-62
v vaad for 14 months to Kaylo dust the tissue reastion comsisted ealy of
~svi . soopie fooal eolleetioms of dust cells, The assocciated tuderemlous
infection had Dot deen albtered suncugh to be of significance,

In the seccnd repors, 1oeued ca Ootober 20, 1947, 1t was nebed that
there was 20 evidence suggesting that Xaylo dust vhem 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 maderial, In the experizcnt doaling with the offect of
the dust oa a tubereulous infecticn the results were incanclusive, indiceting
that the experinmas ahould be repeated,

The third repors, dated October 20, 1048, presented the final chesrvae
ticne on the effect of inhaled Xaylo dust on normal winfected guimes pigs.
Coutrary to previcus teatstive Lupressicns, based wpon az exposure of 0
mozths, which suggested Kaylo dust to be inert, the study of mimals exposed

~ .
',.4 .

for 36 monthe diselosed that the material is oot imert bus is capable, ca
prolonged inhalationm, of produsing asbestosis in guinea pigs. Bowever,
neither silicosis nor the diffuse fidrosis which 1s caused by inhaled
dlatomacecus earth developed in 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
AR\ -4 on & tuberculous infectiom in guines pigs was studied, Mo defimitely
! adverse effest cf the dust on the infection during this 8-months poriod
was noted,
The fifth repert, dated January 1, 1080, supplemented the informatica
given in the fourth repert by extending the obsorvations to infected antmals

‘ ' ) oade
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" - yn exposed to Kaylo dust for periods up to 14 msaths, The
| - * nAtms o' that tizme suggested that Kaylo dust had a slightly adverse
influence on the oou}n of a tubsrculous infecticn in guinea pigs but that

the effoct was bty no means as proancunced as that of quarts dust,

IV, IBRALATICN EXPERIVENT WITR RAYLO DUST

As a continuation of the previous intorim reports and as s sumary for
this final roport, a review of the eatire prograa of otudy is reported,

In the inhzlatioa experimsnt (Saranac Laboratery No, 1012, 1100, 1104)
growps of guineca pigs, rats, azd hansters wore placed in a cudbical dust
roca, 8 feet in dimeasion, in thich an stmespheric suspeasion of Kaylo dust
vas raintained, The rocm was operated for nore than five vesrs, frem
February 1948 to Jume 1850, Adocut 45) aninals wero used in the experizent

, ‘ and some of them lived in tho dust roca for as lozg as 3 years,
o

A. Conditions of exposure
The atmospheric suspeansion of Kaylo dust was oreatod by she actica of

e paddle that rotated inside a hopper, located in a corner of the dust roem,

which containsd the finely-divided Kaylo produst, The dusk cloud generated

in this samner flosted out into the room where it was maintained for 8 hours

i TN five days of the woek and to:: 4 hours on Saturdays, At regular intorvals

'8 during the experiment a fow animsls were killed and the tissues examinod
grossly and microscopically to determine the nature aud the extent of the
dust reactica., The tiseus was alsc analysed cherically to estimate the
saount of Kaylo dust retainad in the lungs of animels oxposed for definite
poriode of vime, '

002C06
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© el @ weed visible Dut there was 2 exeessive proliferatien of tisewe
datio.7*18 or doposition of comneotive tissue, A few ashestosis bedies
were seen (fig, 4). Miorescopic study of the trachecdranchial lywgh nodes,
which becams enlarged but remsined so0f%, revealed olusters of inwstiwe dust
solls similar to those in the lungs but withou$ asbestosis bodies, IS fo
pertineat to point out here that anizals exposed to asbestos dusts fur &
siniler 30-mouths periocd exhidit a sovere tissue reaction with the produestion
of fibrosis (fig, 8), PFor comparisem, a lung secticn of s normal guines pig
is shomn (fig, 6),

The 9 animals exposed to Laylo dust for more than 30 moaths (3 animals
for 33 mooths and 6§ mnimals for 36 mouths) showed not only the lesimms like
Mdﬁ.MnMonnoﬁb}M.WﬂMoan
oharssteristio of the respmse of guinea pigs o inkaled asbestos fiders,
This reacticn is a rather diffuse type of fibrosis which forms prinsipally
about the dremchiocles, the smll ducts fron vhioh the terminal air speces,
or alveeli, ariss, A oomparisos of fig., 7 mad fig, 3 reveals the similarity
of the tissus resction prodused in the lungs by Kaylo dust end by asbestos
dust, The lesioms in the trachecdronchial lywph nodes showed no chamge
betwoen 30 monthe and 36 wowths,

(2) Bsts. This epecies was emplayed because typical nodular fidrosis

produwsed by inhaled quarts dust develops more rapidly in rets thea
u-m,awm-w«. Forty rats were usod mnd some of them were
oxposed to Kaylo dust fer as long as 18 months, Foewmonia was net a
problmm duriag the firet year ¢C the experimont dut among the rats empesed
for 13 to 18 menths 18 snimale died with Sermimal Wenchiolitis end ledular

o~
C e

oa%e
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*a. tince 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
progroscion 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
éust consisted of focal collocticas, in the alweoli, of maorophages whioh
contained particles and sploules of dust, The aaly change observed as the -
cxrosuse period becaxe lcager was an increass in the nuzber of the alveoclar
foci, Sizilar dustefilled ragrophages wore seen in the trachscbromohial
1y=ph nodes, Iz 2o anizal x2s there any tissue reaction typiocal of silioosis,
“he peribronchiolar fibdrosis of asbestoais was not discovered, though occacion=

al astestosis bodies wore cbserved, Iz view of other cxperiments with pure
lorgefibre asbostos dust, ical peridrenchiolar fibrosis would not be
expeotsd 1o 18 manths oxpozure to Kaylo dust,
(3) Zsugters. Twouty hamsters were placed in the dust room snd after
3, 9, 12, and 18 monthe of exposure 2 animals were killed at sach
period for study; at the G-amnths period 3 animals that died from other

cauzes ware oxaminod, Histologio examination revealed that ths Xeyle dust
+ . .21 very dlowly ia the lungs. Yo fibrosis was sesn except im one
hanstar, vhich had been exposed for 18 months, In that animal there was o
trace of peridrocchiolar fidbrosis so slight that it ocould be definitely
recognized only at high mapnifiocation, Asdestosis dodies in small nwmbers
amd at the usual sites were present,

80CCI9
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- 3f tuverculous snimals
o =0 e three types of experisent which are vslusble for dsteraining
the effect of !nhnl;d dust cn the developmont of tuberculosis in experimental

animals, In the simultaneous infecticn oxperiment normal enimsls are infectsd
with attesuated tudercle bdacilli by the inhalation methed and then are izedi-
ately transferrod to thw dust room, Thus, the tuboroulous disease and the
reection to the inhgled dust will develop simultsnscusly, In the resctivatiom
oxperinent the mimals, after doing infected with the tudercle bauilli, sre
allowed to 1live in a clsan ctmosphere far several moanths bafore deing ex=
pocod to édust, Duriag this period the tuberculous disease gemerally regroseses
and some healing takes place, Polloting exposure of the enimals to some
dusts the lesiocns nay centinus to regress or, with other dusts, tte tuberculous
process may beoccme astive end spread, The predisposition experimens is one
_ (L) in chich aningls are exposed to dust for sevsral meaths, are them infected,
and are immediately returned to the cust rocm, waere their exposure to dust
{s continwd, In this way the effect of a previous dust exposure on the
early course of a tuberculous infectiom cam be studied,
For investigating the effect of inhaled Xaylo dust on the cevrse of
tuboroulous infection a partiocular attenuated strain of huasn«type tubercle
g bacilli, knowsn as the R, strain, was enplayed, This strain has a low
i i-f | dogz. e of virulence for guinca pigs and, in the normal mimal, produces a
self-limited dlsoese which will progress for 8 te 3 months and subssquontly
heal, In ab suizal which has inhaled quarts dust or certaia other toxie
dusts, however, the diseass usually progresses continuously and ultimately
csauses the death of the mimsl, 8ince experismee has indicated that tuderole

=0- 002010
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SESELLT o?m!‘MMan sane degree of virulence for the

tv.0ea 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 & suspension comtaining a kmowa mubder of baeilli of the R, vtreda

1
was spreyed with a DeVildiss atoziser, As the mimal dreathed, he ishaled -
te attiospherie suspmaion of dacilli irnto the lungs, where thay bLesame

localised,

(1) 3igultepecys {pfesticn: guiges ige infooted et the tipe thelr

sxpoeure Yo Kgylo dust wng siected. In the firet experiamt in
which mimals were infosted witk tuberele bacilli at the time that their

exposure %o Kaylo dust was started (table 3), 28 guines pigs were uesd bus
an epidemic of preuneania duriang the first 10 oonths redwoed ¢o 18 the nwmber
of snimals awilable for study, Two of these died at 14 momths, apparemtly
froa progressive tubsrculosis, and 2 others died from wmdstermined causes,
but net from tuderculesis, Ia the remataing 12 mimals the course of the
tuberculous disease ws roumwux'xmxa 2 animals at 1, 6, 9, 12,
15, 18, aad 24 months after infection, Is 11 of the 12 animals the lesioms
wore isolated, easspeulated, and regressing; ia the remaining mmimal, which
was killed at 18 months, the lesicns were widespread throughout the lung
Sut fidrosis had desn predused, which indicatod a Sendmoy to heal, In an
abampt So dovelep & strsin of guimos pig resistent te the lafestion that
had caused the puoumsnia, soms of the animals were weed for dreeding during
o e

00C011
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Y -..irimeat, The 3 animals that died from progressive tubereulesis (us
v+ ...t 3 and the single animal, killed at 18 months, that exhidited wide-
spread lesioms m; all used as bdreeders during the exporimeat bdut ¢ other
anizals in ths oxperinent, which wore alse employed for bdreeding, failed to
uhgv sxtensive disease, Owing to the elemsnt of uncertainty introdwcod by
this factor of breeding, and also because of the high mortality fres pneumonias,
it wos ocmeiderod impossible to estadlish, from this experiment, definite
conclusicns about the effect of inhaled Kayle dust upoa tuberoculosis, and
tharofore the experizsat was repeated,
The sizultaneous infootiocn experizmt was conducted a second time
(tablo 3) with 30 guinea pigs, izatead of 28, and animals wers killed ia
pairs for study at 8, &, 6, 8, 12, 18, cnd 24 manths after infectiom., Agoin
the incidence of pneutonia was wusuwally high, & of the animals dying froam
( | that csuse during the first 8 months of exposwre md 2 more during the following
16 aanths, Of the remsining 22 guinea pigs 4 enimals revenled, at 15, 13,
end 24 nonths after infectiocn, & mreading tuberculous dissase, of mimisal
extent (fig, 9), which was cenfirmod by microsccpic exsminmaticn, Three
other animals d 90 hed & wpreadiang tudberculosis dut in them the disease had
extended to the spleen and other orgzis., 7Thess animals wore cousidered ex-
b e - 4 ccptional snd in the past have besm classified as "sports®, The tera "sport®
f f . : i. given to a guinea pig in which the inhalation infection with the attozuated
| bacilll 1 mot confined principslly to the lungs sad trachecbronchisl lysph
sodes but extends also to other organs and produces in them tuderculous
shanges of sufficicat extemt to be recoegnised in the gross, 8imce "sports”
ropresent a departwe frem the sormal pattern of tissue resction to attenuated

——
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tudercle bacilli, whether the infection is combined with dusté exposure or
1 Jdma  must be excluded in essaying the effoct of an inhaled
-~ upct « tuberculous infcotion, It is believed that "sperts” are mimals

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

o > e gy, oy

Support for this belief is given by experience with quarts duss, a doﬂuﬁo\y
hasardous material, which resstivates m iahalation infectiom prodused by
attanuated R; bacilli dut ordizarily is not assccisted with tuberculous
J extoasion to orguns cther than the lungs and trachsobronchiel lymph uodes,
The oontrol ncanedusted group (tadle 3) of guines pige for this experimeas
™as infooted at the caxe time as the experimsntal group of aaimale Wb
1 iy dusted, The sxme culture of organimme was used for all animale, The

tubsrculons infooctiom folloned its usual course ia the contrel group and
rosolved in sll of the azimals except ane, a "sport”, in whieh the diseese
spreed,

Although a progressive tuberculsus dissase was noted in 4 guinea pige
of the second expericent, the degzroe of extensicn of the dissase in them
tas slight, The resaining 23 animals, 8 of vhich died of intercuwrremt
pasumonia, showed no spread and the infectiom followed the matural course
of regressioa and hesling as in the noaedusted oontrol animals, It s .
believed, therefore, that the inhaled Kaylo dust had no significantly adverse
eoffoot on the tuberculosis,
, ") Renctiveticn infectiog: _pyines pigs, efter being {afested, lived
in clesn alr for soveral meuths bofore being exposed to Kayle dust,
In the reactivation experimsat (table 4) 26 guines pigs were infected with
the attenusted dacilli end allowed %0 1live ia a clecsn atmosphere, Auimals

I H o8 e
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Owons~Illinois 13088

4@ +h1g proup Wore transferred to the dust roca at 2 months (10 saimals),

Jeals), md 6 acthe (8 snimele) after infectiom, Ia erder
w0 26l .. s course of the tissus resction a pair of saimals of the first
sde-group (2 months in clean air) was killed efter cnly 2 menths of dush
exposure and, in addition, snimale from all groups wore killed i paire
after 4, 0, and 12 months of oxposure to the dust, Examinatiom of the tisame
of the dusted animals failed te rewal a significant reactivation of the
tuberoulous disease by the inhaled Kaylo dust, Only coe mimel showed
evidanos of sprecding pulmanary tuberoulosis, mianimal in exbems (fig, 10).
That aninal was 1 of 3 that hod lived in olexn alr for 2 months after ine
fection and them hod besa exposed to the dust for 18 momths,

In the control growp (tadble &) the tubderculous disease behaved in the
uorzal manner end healed, with the excepticn that ome animal (a “eport®)
developed & sreading diseass an? disd fram tuderculosis 6 moaths afber
infeotiocn,

(3) Predispositiom infection: guines pigs were infected 3 mouths aftey

their exposure to Kayle dust wae sterted, Aiu experiment of this
Wto.mmmummpmwcuﬁwmw
produce tissus changes whioh, theugh minor in characber, may bde suffieient
%o alter profoundly the dovelopmeut of a fresh tubereulous infectics. Ia
t*1- (—oriment (table B), which was designed %0 study the effect of Kayle
dust sccumulated in the lung upon a newly~deweloping tuberculous disease,
20 guines pigs were exposed to the dust fer 3 monthe sad thea wore infected
with sttemmted tubercle bacilli, The dust exposure was ixmediately resmumed
and osrried ou for soother 31 mouths,

8- - 00C014
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~.=iv» the acurse of this experiment 8 cnimals vwere killed as the end

» .. laninary 3 months dusting period, They showed ¢nly an ococasional
clusp of cust phagoeytes within the slveolar cpaces, Of the dusted and
infocted anizals, 7 died froa imtercurrent pnexncaia, which slinimates then
for purposes of analysis; 1 animal dicd at 14 menths aftor infectiom frea
soreading tuborsulosisy and th. renaining 17 animals were killod in pairs
at 2, 4, 6, 8, 10, 12, ond 10 months and 3 were killod at 21 months after
infaction, Of the latter proup of 17 animals, 1 showed many spreading
tuborcles, 10 revealsd socttered espreading tuborolos and 6 oxhidited hsaled
tubercles, Those findings indicety that a tuderculeus infection in guines
7125 that originatss several 2oxths aftor a prolecaged exposure of the mimals
to Zaylo dust was initiated may de unlavorably influeaccd by the inhaled
durt, This influemoe, howver, is =lainal in dcgree,

The tuboroulous infactiex ia ths ceztrol smirmala (table 8) in general
regresesd and healed, Of the coztrol szinals there was, as usual, 1 ‘oport:
animal®, killed 10 months after infecticn, vhich revealed a fow soattered
isolated tuborcles that woro of the cproading type,

D, L‘.‘_"E“ of tissue of enosod animals

Chemiocal gnalysis of the lungs of wminfogtod guinea pige that had
inhaled Kayleo dust for periods up to 38 months ylelded the data rcported
"', ’ in tuoie 8, It will be noted that as the poriod of exposure becene longer
the aah values gradually inorcased, thus shoving that rineral matter was
acouzulating in the luags, There was a proacunced increase in the sillos
somponont up to adout 30 months and then a alight decrease, The reason for

ol -
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i lom, “hich has been obesrved in experiments with other duste, i¢
. wva%l oly cloar but 16 seems o Do duwe in part to dilution of the ishaled
dust with the inerganie eompenests mobilised as a result of the insreased
t1ssus resstion which developed, as alrosdy menticued, in the guimes pigs
Yetwomn 30 and 38 nonths of exposwre to Iaylo dust, Since culy 2 amimals
were ssalysad for each sxposure period, individual values cccasicmally
wore out of 1ine but the genersl trend was slearly indicated,

¥, REVIEW OF EXPERIKIVIAL PIIDIN0S

The findings derived from the various inhalatiom experimsnts will be
roviewsd briefly and ecce points of significance smtiocuned,

A, for normal 8 ishaling Kerlo dust

The results of the inhalation experimomt prove that Kaylo duss, when
inkaled inte the lumngs of guinea pigs for & prolosged poriod (30 te 36
mcnths), is capable of producing the peribranchiolar fibrosis charesteristio
of the disease ashestosis, U¥o fibrosis was formod by the inhaled dust in
rats or in hamsters, with the sxoepticn that fidrosis was Larely recegnisadle
in o sigle hamster, exposed for 18 months. In mnimals exposed for 30 mouths
or less the lssicns showed mo fibrosis Lut certain aspects of the leeicms,
- 1though masied Yy the resctica ve the inert components in Xaylo dust, were
compatible with an early stage in the dewelopment of asbostoeis, a disesse
in which there 4is & predilooticn of the fiders to localisze in the terminal
bromshicles, This debavicr is wmlike that of particulate material, which
is taitially deposited chiefly in the alweoli rather thas ia the lumens of

00C016
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' Ovongelllinois 1-D-§2

, s .ipce Jhe major pertiom of XKaylo dust ia partioulste, a
B =6 wea! ™30t ,020d in the alveoll and the rsaotioz overshadorwd the
developing portbmd;iolu response to the asbestos fiders of Kaylos, IS
was notod that in the region of the bronchiclos of animals which ware exposed

for leea than 30 nonths there vas ovidence of nore dust cell activity than
{s usual in the reactiaon to an inert dust, Littlo significance wes attached

to this observantiece at first, howsvor, becauss thore wes no indication of

24dracis, The early rcection to Xoylo dust is zowswhat different from that
%o 23tcstes dust, sincs tho partlioulaty caZpaneats modify the type of lesion,

Ir fAlirosis =02iftogtion or.tho losiezs $C & wollercoognized oondition

1

ek fullcus the inhalation of a =ixmzd dust coxtaining quarts and certain

K

et ritecici, cuoch s fron oxide,
ke rcte ol pneummia cmcng ths azizals exzoged o Xaylo dust was

( weruciiy high, 3izco the pasimezie rate has beex olevated also in several
inkplotica exporiceata scndusted Wil aszhoctos cust, it 43 posuidblo that the
ccbisvos cemzondst of Nerlo woy kowo an unlatvorvible daflucice on the inciderse
of ncaromia, Verificaticz of thia p0324bl1ity uuot swait [further study,

Thile > rzoyocfaieicl Anvegliretdics preved thet Doylo durt is szaedle

ef predusing ashislecis, o rogulics ghersd chat (s dugté =ill not ceuse

‘414-5~1g in 2nfasls of the throe sycclos tested, In ncne of the animels,

P

even Lher. omposed far the full Z.yens parind, was thore eny focus of the
rynl:ne ~otalar fibvoslc ohcractaristic of silicoslew, 4 study of the c:xnosed
eatozls 2:cclorcd elas that daylo dust did mot produce the diffuse fibrosis

which follows the iraalatlan of diziczaceous earth, In regard to the hydrated

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

. « «uough there 4is no specific information about the effect of tha:
caspound an pulmanary tissue, there is much clinical and sxperimeatal
evideonoe to suggost that it is diologloally inert, 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 owmant,

8, Zindings for tudborculous saimals inhaling Kaylo dust

The inhalation cxperiments in =wiioh tubarculous ;\x‘.nu pige were
exposed to Knylo dust indicate that when the aaixals were infected with
attanuated tubarcle bacilli at the tizs exposurs to ths dust was started,
or wore infactod prior to that time, the inhaled Rayle dust had 1little or

- ( no unfatorablo ¢ffoct of sipnilicancs cn tho tudbsroulous infection, In
noet of the expoaed animals the tuberculous discase healod in a normal
vanner 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 dust for sovoral months dofore Yeing
infected, the subsequent aacumalation of the dusts in the lungs seemed to

-¢ a slightly unfavorcble tanupoo on the usual course of the tuborculous

disease,

VI, SWMOURY

A, Kaylo cdust, vhea inhalod for a prolongod period, is capable of producing

=\

00CCL8

Saranac Laboratory, Final Report on the Capacity of Inhaled Kaylo Dust to Injure the Lung (1952) Published by AsbestosClaims.Law
ACL Doc 11840 - Page 19 of 31 asbestosclaims.law/library/11840/19


https://asbestosclaims.law/library/11840/19

Final Repers
Owene=lllineis 1082

”.5‘.(‘

Y e~ af euinea pige, but not of rats, the poridrouchiolar fideresis
\ v 4vtosis,

£, The .nmalstion 8f Kaylo dust will not cauce in guines pigs, rats, or
hazsters either silicosis or tho diffuse fidrosie which sometimes fellows
ths {nhalatiom of diatomacsous sarth.
C., The inhalation of Kaylo dust does net significantly influsnce the usual
cowrss of tuberculosis in guinea pigs infected with attenuated tubevels
bacilll, provided the infection is given to the enimals before they are
first exposed to the dust, In guinca pizs that have inhaled Kaylo dust
for ssveral masths before doiag izfected, a coatinustion of the expesure
sppea>s to have a slightly unfaverabls offcet cn the disease,

, .. 218 e
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T Tadle )
U

AMALYSIS OP EAYLO
(Analysis of lot #2, received in Jaouary 1947)

Chenical snalysis
810 43,808
Fegls 1,00
Alg0g 1,97
10, 0,12
¥n0 0,09
Cal 24,94
¥g0 7.10
¥ag0 0,17
Loss below 108°C 4,52
®  above 108°C 18,19
9,74
¢
Pmmno and Zeray diffraction analysia

The material conaisted prinoipally of clayelile masses
which produced a definite X~roy diffractica psttern, presumably
that of a hydrous calcium stlicite, Quarts partioles up to
30 microns in sigse wore present,-but they were not awmserocus
«nd by weight probably nede up less than ) per oeat of the

_» staple, About 8 per cent of the material mas caloite and
approxinately 18 to 20 per cent was chrysotile or serpentine,
which was largesly fibrous, The fiders and dwundles present
wore usually several millimeters in length and were soldom

- shorter than 0,3 millimeter,
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B Table 2

SGIARY OF INEALATION EXPLRIVENT WITE KAYLO DUST
Fxoosuro af Uniufeoted Animalas

] Kature of snirmals laxiom Resulbs
3 Ergerizent used duration
L ‘ of
‘ uxposure
1 to Xayle
s ) dust
=zaths
128 36 Peribremoiiiolar fibrosis, like
g. digs that of sabestosis, produced after

36 zozths of exposure, At 30
months of exposure reaction vas
lirived to acoumuloticn of olunps
of dustecaptalning macrophages,
Fihout fitrosizs., A for asdestosis
bodies vore soen, Tracghoobrorchial

173k zcdes becazs eanlargod dut
( reoained coft and without fibrosis,
! CTzinfocted :
anizads 40 18 Ffooal collacticas of dusbe
eposcd rats coataining masroplhcges in the
conciauvously . alveoli and in the tracheodrozchial
to Kayle lynph nodss, Increase in nuber
dust until of fooal collections was the only
dcath. change observad as exposure period N
becute loager,
¥o silicosis cr csbestosis,
20 18 Dust ccommulatod very alowly,
hanstors Jo fidroszis excopt in eno animal
' whioh shored very slight fibtrous

resotion cfter 18 months of oxposure,
Asdostoeis bodies in s:nll numbders
and at usual sites,
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Saranac Laboratory, Final Report on the Capacity of Inhaled Kaylo Dust to Injure the Lung (1952) Published by AsbestosClaims.Law
ACL Doc 11840 - Page 22 of 31 asbestosclaims.law/library/11840/22


https://asbestosclaims.law/library/11840/22

Fnaal Report
Owons=Illinoie l-30-82

»

r - g

A Table 3
K

By SGSURY OF IREALATION EXPERDMENT WITH KAYLO DUST
" Ezposure of Infected Auimals
(Bizultanecus infoction phase)

Roture of Animals aximm Results
eperinet usod duratica
of
oxposure
to Kaylo
dust
nonths
Ani=als infocted Results incenclusive; cdverse
with tubercle influence of Kaylo 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 uzed as bLreeders,
Cceatrole to as o] Infecticn followed uswal
('_ \ infection; no 8. Pige . oourse; uo spreading disease,
sxposure to dust Eo pasumenia,
Animals infected Little or ne signifiocently
with tubercle adverse effect of inhaled Kaylo
bacilli® at 30 2¢ dust on a tuberculous infection
begimming of g. pigs was dencastrated, Coufirmed
exposure to spreads, all of slight degree,
Xaylo dust, in 4 of 27 exposed sniumale; the
(Repetition of other 3 exposed animals were
previous experi- “sports”,
mont) i
~ Contreols to 34 0 Infection followed ususl
tafection; no €. pigs course; no lgnuuu discase
::::m <o excopt ia 1 "sport”,

*The guinva pige wore infioted with tuborole basilli of the
lew~virulest R) strain,
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2JALATION EXPERILENY WITH KAYLO IUST

_sposure of Infeotcd Animals

(Rosotivation phase)

ature of Anizals Maximm Results
sxperiment used duration
of
axposure
to Kayle
dust
months
dai=als infected
with tubercle
bacilli® and tian
le2t in olean air
for the fallowing
psriods before
being exposed to
dust:
2 cmths 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 digease,
4 conths 8 12 BEo definite evidence of
reactivation,
6 months 8 12 Fo defini%e evidence of
reaotivation,
A 34 0 Infestion followed its usval
[P S N ocourso and resolved in all
exposure to dust animale except cue, a ' "y
in whioch the disease spresd to
othor organs snd cauted the
doath of the animal 6 momthe
after infectim, '
*The .guinea pigs were infected mith tuberole Laoilll of the
lowevi Ry strain,
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\ 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 dnirals Masimm Results
experinent usod d\:;.tten

exposure

to Kayleo

dust

eonths
dnioala 30 3 Spreeding dissase in 1
exposed to 2. 21gs | (vofors infect,) | anizal killed 2 months after
Xaylo dust infection and in 2 animals
for 3 monaths, pius dyiag 14 ccaths after infection,
then inf'ected
wita tubercle 2l

. bacilii®, and (azter infect,)
( ) the e:posure
’ to dust
conbinmued
Centrols to 28 o Infection followed its usual
infeoctions g. Pigs oourse snd resolved, with tho
no exposure oxpeption that 1 smmimal, killed
to dust 10 ronths after infoctiom,
. shoved scatiered isolated
spreading tubercles,

*The zuines pizs were infaotad with tuberole dacilli of the
low-virulent Ry stieda,
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Prinsipal chrysotile line

Principal quarts lise
/Pﬂmipd caleits line

»,

\Pruoipd caloite line
Principal quarts lime
4

Principal ohrysotile line

-
.
[

Mg, 1
Z-RAY DIFFRACTION PATTIRU OF KATLO

8, Kaylo dust received in January 1948,
b, Kaylo dush received in Jazuary 1949,
4 Both patterns occatain lines which ropresent a moderate amount
of chrysotile md of ocaloite and a mmll amowmnt of quarts, PFaint
lines representing what is probedbly the hydrous caloium silicate
ccnponent of Kaylo are also pressat in both patterns, In sddition,
the original film of patterm b contuins a very week liwme correspanding
to anosite but the line is too faint %0 appear in the repredwsed pattern.
The quarts oomtent indicated by patbern a 15 less thea L per cemt
and by pattern b, about 4 per ceut, oocczs
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Pig. 3. Lung tiscue of a guinea pig expoded for 30 menths to Kaylo dust by
°§ inkalation and then killed, A oross soctiom of s bronchiole is shown just
o and slightly to the left of ceater of the figure, The other spaces
&8 t. 2541, FRote the dark masses within some of the smaller speoes, eepecially
to the right of the bromchiole, These masses are racrophages and nulti-
nucleated giant cells, Note the thinness of the wall of the brenchicle; it
is virtually no:mal, as is apparent on comparicen with the tigsue section
of a normal guinosa pig (fig. 6). An acbestosis body s present in this
field and 10 revesled in fig, 4 at higher sagnifiostion, (200 X)

Pig, 4. Bigh magnification of the ti.sus section shom in fig, 3, This
bigher 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
eemater, (1200 X) )

~ Fig. 8. Luog tissue of & guinea pig exposed for 30 months to Kivg's Clante
e asbectos dust by inhalatica and then killed, The bronchicle in this phitow
Riorograph 1s just adove and to the loft of center, Rote the thickening
of its mills, S8trands of fibreus tirsue are spperent vithin tho wall of
this bronchiocle as woll as in the adjacent alveolar wolls, (209 X)
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Pig. 6, lamg tissue of s normal guines pig., 7This field shows two bronchioles,
onf. in cross ssction at the right of center and the other in langitudinsl wectioa.
The small asscciated blood vessel is visidle sbove the bromchiole in longitudi-
nel section, Ooapare 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 snd to the right of ceater, Note the thickneas 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, Fine 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. Lung 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 oytoplamm of the cells is pccked with particles of dust, Fote
that the alveolar septa, sven those of spcces conta’ning numerous dust calls,
are thim and dolicate, (207 X)
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Fig. 9, Lung tissue of a guinea pig infected with sttenuated tuberole baeilli

snd immediately exposed to Xayla dust by ichalation 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 tuberculosis. The widely=

distributed minute dark fool are merely lymphoid ocell olusters and are unrelated

;; the htnﬁu a.) The extent of the tuberoulous activity is seen to de oxpeeding-
small, 5 X .

Pig, 10, Lung tissus of a guinea pig infected with attenuated tubercle deeilld
“n* left in cleen air for 3 moaths, them sxposed for 12 moaths to Kaylo dust bWy
+ . '1.a, and killed, The dark zonme, irregular in outline, in the left upper
quadraut (right cophalic lobe) is an area of aotive 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 Kaylo dust by inhalatiom for $
months, then infected with attenuated tuberole bacilli and exposed to the dust

for sn sdditionsl 16 months, md killed, The numercus poorly-defined dark semes,
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 comparison with the progression which ccours ia animals oxposed 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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