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~ JRTRODUCTION 

One year sgo, on Octoder 30, 1947, su intsrim rsport wns subnitted, 

> eavering ths prugress of certain animsl experiments with iaylo over a total 
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period of 30 months. ' It vas mecessary at that tize to recomsend further 

sxperinents concerning csriain phases of the prodlem. The preaent report deals 

wth the final phases of the c;ozfimtthmhmgmsmum the eerly 
ebservations made in the new series of experiments. . . 

- M $ 

¢z . The original experineat haa now been completed and the conslusions drawn - 

ure baged upon the results of & full three years' exposurs to an atncspheris 

saspensicn of Xaylo dust. Previous sxporience has shown that this is the ru- 

quired period over viich exposurss to a dust of doubtful blolcgical sctirvity 

st be continued bctcr.- final conclusicns ars varranted. Thls experlzent, in 
(eat, constitutes an exa=zple of the iaportsace of such prolonged sbudy‘fcr, as iz to 
‘e shown below, the findings at three years veres sirikingly different Lrom thosge 

% two acd ons-balf ysars acd the tantative conclusicn reachsd at that tinme sust nov 

'3 altered. Thus, at ths t.ir.t.ot t.ho .;raviaas rapors, thaz evidence indicated that 

J1lo acted as an inert énst in normel rats and guines pigs; resulting enly in .. 
Y8 formatica of clmps of dust cells, vithoud fidrusis. Eowvever, it wvill be 

“ova bolow that Kaylo is capadle, om prolonged inhalstica, of produsing asbestosls 
1 the lungs of gui:sa pigs, and that 4t should be Randlad industrially as a ha- 

dous dust. o 

This report will be presented in four sections as follows: 

A. Finel obur;auona, dust inhalaticn in norzal guines pigs. 
B. Discussion. 

C. Ceacluaions. 

De Progress repart on new sories of exjerizents, 
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L.'\-'-Ilnal. observaticna, dust inhslstion in mormnl guinea pige. 

Befarence to the Interia Rapert of Octotsr 30, 1947, vill revesl that tuo 
groups of normal puinea pigs were placed 1n the dust roomt cne group in Februe 

ary 1945 and the sscond in dugust 1945. The anizals vers sxposed to ataospheric 

suspensions of Kaylo dust for eight hours daily, five.and cae-half days & weck 

; tiroughout the sxparinent., Ihs dust coacsatration, vhich varied sosevhnt from tine 
: to tine, haz aversged 116 alllten particles par cable foot of alr over the entirs : 

- 4 trief review of the abservaticns descridod cn page 4 of the previcus ro- 

e
 
s
 

W
t 

jort wvill revesl that up to thirty months the resstion iz guinea pigs was limited 

o the accumulation of clumps of macropasges, containing dust patticles, in 

u'cnpc of sdjaceat air spaces. ¥hils occasional multinuclested ginat czlls vers 

mn, thers vas no undus prolifsaration of issue histiocyles and {ilrosls vas 

i 

lbuat. A Lovw miztaum astmstosis bodles vere identifisd. In geaerzl, the : EE; 
P Eue@num of cells of ths typsa deseribed above an:% their persistance as such | % 
b ‘"bx' a full thres year period, vithout the dsvelopmant oi‘ fihrosis, has bun l. é 

fwnd to indicato that the agent rosponsible for thea is not capable of pmducing | i 
{thsu. Sush ageats are now ccnaidtr«! to be "biclogically inert,* lin« thc. ' E’g 
:‘h esllular uceumhtion has not ‘hun :hmm to affect pulmonasy fuzcticn or l lJ W 
{“lthm:c to dimcase. A L ‘ ) "{'r g, 
} _Bavover; of nline aoiaals sscrificed subsequeat ta thirty aocnths in the pro- \‘ ‘} { ;‘ 
:“ sxperiment, 31.1 Jave chown not oaly the wbove leaicos bdut -J.:o bavs developed ' 1 
:"0 t.l:bouis of a type charastaristic of the naponu of gulnes pigs to asdestcs. Il !.:; 

N‘ is & rather diffuse type of fidrosis which foras chhtly about the small nJ.r R 

S""t known as hrwchioha, frox vhich the air spaces, or alvoon., of tho J.m . ‘ [: y 
:"‘: The appandad photomicrographs shov the nature of the lesicns belng dis- ‘ ~ I 
’?‘“"0 This candition ia idcnticsl vith astoatosis as cun be seen by comparing ‘; { 

. ) 
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" sigure 2 vith figure 3. ' Lo 

Tue lesicns in the iracheobronchial lymph rodes zhowsd no change bdotueen 

_Alrty months and thres years. ' 
. e, .., 

. - . 7 . 1 ! 
[] 
A | . Chemical rnnlysis of ths lungs of guinen pigs that had {nhaled Iaylo dust . ’ ! 

:{ox' goricda ug to 36 moaths ylsldod the data given in Tudle 1. It %11l be noted 

{ 

:t!nt 43 the pericd of exponurs decas longor tha ach vilus graduslly increased, 
{sdicating an sccumulation of mineral aastter in the lungs. Thers vas a pro- o A
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{ rmod inereese in the silica couponeat np to sdout 30 months asd then a al;ght v’ 
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- \ueruu. The rsason for this conditicn, which Bas been cbserved in uppr&aon& 

vith othsr dusty, 1s acl sntiraly clear. Since cunly two saimsls vers annlyzed 
4 - . . 
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Ior szoh exgosurs peried, individunl values wers cccasionslly out of lizs Wt l s
 

\nc gesaral trsnd wvas clesrly indicated, - 

o
 

o
t
 

!' Dincussion, 
¢ - 

1 The final chaervations in this esperizent with Zaylo ishelation 4n pormal 

. d.nn pigs, rsportsd abovs and Lllustrated in the tizuru, prove tart Faylo is 

;?Plblo of yroducing the ch.uraotu-istic ruet.’t.on, ubutosh. I% 1s evident, 

‘i\";llon, that a considerzdle pcr?.iun of the asbestos coapozent im Ezylo reasins 

’éu:g.d during the menufacturing pa-ac.u c'r, 1€ 1t 1s chenged, that tho altersd 
"Mut meintains its eepuelty to csune fibrosis. Vhile the leslcna up-ts 30 

“*-h shoved ng fibrosis, certaln np-octs ot tnc. vere ccapntihh with a ;:ron.':— 

?‘1‘! stage in the develoyment of uh:ataail. These aopecta wers ‘zasked by lhe 
h‘" type of renstion to thc matarials othor than asbestcs in the dust. The 
"“‘!‘lcuuouc early ahgc of the reration t.o ubaaton 1s the predileclica of the . i) 

Il B m‘nn ta localize m the luzsn end wall of the s3all sir ducts, knovn as terminal i Lkii‘}l 
:%10104. ‘m!.a h in contnnt. to p;mm.u uhmla, which localiszae chieflly Nl “ 

p 3 

? i i M’ 
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;‘ the actual air soaces, or alvecli. In the present ex;erisout tha groatast 

pruon of the inhalod dust, deing particulate, lodzed in the alveoli and mzsked 

the peribronchiolar depesitioa of scue of the fibrous cuaspenent. In retrospest, 

° 15 {8 possible to discern that there is aore avidence of duat csll sctiviiy in b 

tbe region of the broachicles than 1s charscteristic of the reactiocn %o an inert 

H ; prticulate dust. Little significance vas attached to this at the tius of the 

.pnviou roport decauss thers was no evidence of the develomment of fibrosis. 
4 
‘l- !. The differeaces betwwen ths early recction to Kaylo end that to asbestoa - 

»
 

| sy be interpreted ss a modificatiocn of the lesiona by the particulats couponeats : 

’:, of Laylo. TModification® of silicosiz is vell recognized when lesions of that 
.}dhuso develop follouing muon of a mixed dust eor;t.&ining quarta together 

'.!vith astarials of an inert nature, such as iron oxide. 
: i» It is of izportancs to note that while the peribronchiclsr rsacticna ob- 
€ ;furwd ineriminale Xzylo as eapadle of groducing asbestosis, they exclulde the 

(.,'de.uty that it may cause sillcosisz, since, aver s full three year joricd,: - 
r‘*&u‘o is 1o no animal esy foous of WQ nodular {ibroels charcataristic of ; ;‘5 
i‘h resction to quarts. Furtherzore, it zmuy bs added that the snizala sbow mo : gl 
{TMidance of the type of diffuse fibrosis which bas beea observed in this labore 3 }»- 
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“"aq to follow inkslation of diatamacecus earth dust. - In regard %o hydrated il 
} 

:‘flo—calchm silicate, a major constitueat of Xaylo, it may bo said that vhile 
g“‘h 13 00 gointad evidenca es o its effect on pulmonary tissue,’ thers 1s much 
?”-fin« to show thal a varlety of silicatas, incmding soze forns of oalcium . 
%tu, are blalogleslly inert. I seeas ukol.y that the calofsa sillcate 

f'%lo should conform vitk this previous experience. RN S o " ' 
r. *Thus, the posaidility expressed by Dostor Cardaer in his early consideration ; 
) Wis sroblem, that Kayls a:ight produce tvo poeusoconioses, asbestosis and sllicosls, 
?“ the resultant safety hazards, has been sdejuately studied, and cocncern over 
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AN [ 

~ 
[ 

- B lat't..or conditicn can be disaissed. Purther coasidernticn must be given to 
wsbestosis, hoverver. co L TR 

The liboratory has recently cospleted a large aacunt of vork vith asbestos, ' 
hich has been repartad to ‘certalin other supporiing coapenies, tut not es yet 

rablishaed. The toll;ving discussion of the problem is drawn largely {row that - 
ork, and ve would request that these ccunants be comsidersd confidential. It 

's felt thad the folloving.informatlicn masy be of aid to the Owens~Illincis health 

mrtmnt in formmlating a safetly progrum, vhich cortainly is necessary in viev 

t the results of this Kayld experinzent. 

: - Asbestosia, both in man end animals, is a chronle, slowly dovelcping peri- 
;:nch.i.ovlu fidbrosis, which in lats stages extends from the original site of 
‘ealizaticn inta the surrounding alveoli, The bronchiolar locnlisaticn is appar- 

Ny due to ths fikrous nature of the minsral. Experizentsl studies indicate 

:lt the chief mcde of action 1z bty mechenieoaxl irritatioun of tissue by the fibers. 

~
 

L structure of thase flbers, and tha capaddlity of repeated lozgitudinal divi- 

'aa 8o aslecular strands,is important in the mschanisx of action, since the 

:ud fiders of glass wool are not capable of producing the fidrosis. CQhemiesl 

Maa 15 of 1ittle or no injortance in causing rescticn, since chrysctils rem— 

‘N farticulate by cutting and separation does ast initiate fibrosis. 

- Certain inflafignncno have indicated that a seexmingly negligible proportica 

!nbmua asbestos i3 sufficient to produco the charscteristic resctica., Thus, 
“lhhuon cxporimat. was cerried out vith bell-milled ssbestos in which sn 

"'m vas mxde to .nun.u all fibera from the materfal. It vas fousd to be 
7“'151. to hruk up a.l.l of the nbora and about ons jer cent of the air sus— 

“‘4 fiut caasistcd of fl.bara. Tho e.hanchdotic peritm:nchlohr fibrosis 

'l‘Wd in tha tx;cud nnlaals after forty months. Thus, it sppears that very 
- 
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,’;u gunders of fitsrz sro eapable of producing ssbostoeis, although the devel- 

< .;-nt of the lesicns {s delaysd. The precent experisent with Iaylo is alco an 

aasle of this faet. 3 

't.
“.'

i‘a
 

The imzariant zatter of progrossicn of resctlon after sxposurs ts asbestos 

lnt ceasos has been sxtensively investigated. The results indicatse that ia con- 

tna‘t to sillcoeis, vhore prcgrcuioa eontinnn' for n;wu tize, thers is no sizni~ 
nmt degree of prugrccaiou 1a extens o: the lssions,” Rather, the aize of the t 

| 
i 

’Phdcna dscTeases 1a asbastonts due to the tendmucy of the filrous tissie to ' 
) ;{;atnct aftar the stimulna to 1%3 predustion is removed. The frritation of tissue ! 

¥ 12 asbastos fiber is apparsntly arrested within a few months after 1t anters 3 

Qs lang by the formation of ths "asbestosis bdody® (s coating of the f{ider by iren- : 
mtalning material), vith the result that the existing fitrous tiizsue contracts. 

‘\.lthor th.il goatraction exerts a beneficial or delsterious effest on lung funo- 
Un h new under iavestigatica. 

s 
-.. . IQ. 

v' 
7 k X hrortumtaly, the studles with aohastas bavs not as yet coaplstely clarified 

[}
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X
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" moblem of its sffoct on essociated tubsrculous infestion. . It appears that : 
it "flh"l-w.nxcrt 8 slizhily aore marked adverss influence oz the infectiocn thsn g 

Su nrt asbestos. T2s difference Ry well ba due to the ;n’oscnfi. of the sxall | 

m.«u« aow under vay ia to clarify this problem. . s
y
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L) 

\,°f quarts in XZaylo or psrhaps to other ineidental factora. One purpose ’f 

| > Soclugtons. ' o . 

A Layls, becsase of 1ts content of an spprociable emcunt of £ibrous x
fi

"
fl
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_" chrycotile, is ecepahla of producing asbeotosls and should be 
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{:)Bandlod as & hazerdous industrial dust. . e e wie v f §it . . * I\ 
2:. Kaylo dces a0t produce silicosis in enimals. 
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h‘r 

- 4, 

2 
(e 

3. Iaylo does not groducs the diffuse cellular fidrosis of the 

" lunga naw recognizsd as reculting from inhalation of diato- 

""" zscecus earth. 
.-, 
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) Ercgress Rocort om nev serles of exye rizents. . 

' The thrae phases of the experizent, as cutlined in o report of Oetoder 30, 
147 and in & letter dated Harch 3, 1943, are mov under vay. While 1ittle of 
d;nificanea has dswlcpod thus far, s reviev of the work is prccantad hore. 

: Iragtaas and results to date of thsse experiments are ghw belev under the 

‘_,uu. of each ;hase. 
R 

(1) The effest of Kaylo inhalation on tuberculous infection initisted st 
the cnsed of dust sxposure, 

"7 " Thirty experizmental enimals verse infscted wvith the attentuated 

strin (R}) of tubercls bacillus used in this typs of oxporiunt and were 

pheed in the dust roaaz the next day. Thirty-three control anlmlu were 

Anfocted st the snazs tize and %spt in noraal alr, 6!‘ the experiscntal 

' '
ifi
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z#
{%

%
s:

k%
""

 P
 

_ini.m.h, six ars now dnd; tvo having ‘been sacrificed at twvo mcoths, tHwo x 

'R . 

dhe 

~i-,,,.., : Cae death ceourrsd at five weekd; dus to intercurrent [meumcais.. -..: 
18 
} b thl other vas 30 recent that sections have not yet been prepared. 
() . 
¢ 

. fiu anizals killed st two mcnths shoved leaiocnas comparable with - 

.,}bou in the conitrols, both grossly and vicroscopiuu: The aninals 

‘nlhd at four months have not been studled mlcroscopically, but oa gruss 

£,
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'*lfllnution ths leoions :ppou’ sinilar in the two groups. 
\. 
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e
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-
 ¥ 

(2) The effect of Kaylo inhnlaticn on regressing tuderculcus lesions in 
.,. guinea pigs. 
» 

f 

" In this phase of the experimeant, twveaty-five gulnes pigs wvere 

@‘chd, sod groups of thom vers kept in soraal sir for two, four and eix 
A3 
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months tefcras belug ;laced in the dust room. AL the preseat tics the {irst 

tvo groups have been jlaced in the dust rooms the third is to go in on 

tacenbar 15, 1943, o 

,&
&

c
‘m
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Caly tvo snimels of the first group have been sscrificed as 

-
 

b
t
 

e
 

-
 yot, after tvo mocths in the dust. Microrscopic odservations have not been 

szde, but in the gross, the lasiang vere ccapm&? vitfi thoee in control 
. 

. - e - Aad . . 
Be .. R - 

. - - 
. L c e 

LA . v -’ . ’ 
. 

. 

. (3) The effect of nccumilated Lcylo in tho lusge cn & subsejuent tuberculccs 
: infection. 
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Thirty ooraal guloea pigs vere placed in the duat rooa on May 12, 

i 

| 
N ) ‘ R ) 1 

$ ) 1948, avd en August 12, 1748 were infocted vith tho ntteausted tubercls oL 

45 baeilll, Fivo anisuls were sacriflced at this tize for cicalical analysis ‘ g 
~f b 
; $ to establish the ascunt of dust lohaled. Comtrol aninals wers infestad on 

1§ . 

e & 
% cthe gaza date. lnlsela vers sucrificed racsotily, tve =onths sfter infection. - 

7;‘., h&'ualy, the lesions in Lhc experixsntal and control snicils weras co3parable, ‘c 
R e 
i‘;v: Wt rgoin alersscoric ob-nmtionx hare ac‘. bcaa ndc. PR ! % 

-4 , . 185 Jie 
‘Z .thn rosulis to da.tc in this o:parinnt ars of .ue.m dgnu’lmcc, ;.mce ths i E 

“‘nh;ehmnicou‘alswc!angumtaminhnhnonc:dutctuvumn l il 
éfimn to de almt Eonnr, .‘.t can bo :aid thai t.‘n oxporimns is progressing [ ~" ,‘f:y 

114 .h&“uxtaotcrily, and that ve mt&clp&h ncnt ot tho cc:x,uc;tiona waich inter- | i 
| ?‘é vith the interpretaticn of the previous experizsnt in rogard to the effect 4 " 

?::?10 on axperizestnl luterculosis. 

430 | 
f‘? . . 

it ! 

b i 
P 2 B 
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