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! '.3} S fibers without the parallel orientation characteristic of chry cotile. The
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Mttt o shecoted e e el b, At e whet e
sen tond methe same onmations with serpentme and ey sotde amld
may be nhirons i <touctis Loscept tor the mimmia ire o agiesinm
bruce i oo commiercial saloe ar present Tecamse s lors are
suthcientv flesibde e e used inorestiles, It they are capalbile o
reprated lomgudingl sulehvision, U nlike other ashestiton minerals,
Bracite s vt silicate, sl tor this ceason it T been avaluabde wal in

anespeonmental evadaation of the sction of hbeous minerals o long
tissue
PAPPRIMENLAL AN~ Toss
For manmy years shudies? lave been ciered on at the Saranac
Laburators in aninvestigation of the cause. nature and development of
ashestisis The present paper is devated 1 csperimental ashestosis.

TR T =W S g T SO 27 .
et S I s e ST
Ky e i L T
ToA M r’,“..:‘.":’;* AR X3

i AT
ﬂﬂ"‘éc':'h\-'\,ﬁf

Lo AW

TN TR IR ITE Y N ey

X

2]

! %

4

Fig 1 - Flaman asbestosis (130 1) The phatomiceageaph rescals a o,
ole tricht ceanerr wath  stwsth muscle bumlle ot its mtcror margam and with an
extenane nan ot collagan depocitnm Lirgedy shibteratine the snoundiog alyeolsr
structure The Bk foci are macrophagis contame  incidemtal  pment.
Asbestosis benlies aee present but are ot apparent at Uns magnibcation (X JW0).

and in it are described the experiments made on animals with various
kinds o1 ashestos dust. Another report, to be prepared and issaed at a
future date. will be comcernesd with lannan asbestosis and will cover
the health a~pects of workers who have been exposed to asbestos dust in
toes inlustrial enviromment,

Although in mian ashestosis is a chronic disease with ditfuse pido-
nary fibrosis which requires years to develop, it is possible Lo reproduce

———————— .

1 1) Gavduer, 10 U ad Canandote, 1 B Stenties on Experimental Posas
mokoniosis V1 hihadation of Ashestos Dust: Its Effect upon Primary ‘Tubercnlous
Infection, 1. Indust Hyp 33:05 and 97, 1931 (M) Gacdoer, L. U.: Chry sotile
Asbestos as an Imlicalor of Subtile Differences in Animal §issues, Am Kev.
Tubere, 45:702, 1942

te ot 1D [ o~y 0 Y RIEEAY AN Bl

woene ol e speoes o il charaoreristie isein oD s whe! an

<innbar 1o e kaons o by asbestosis thg B Smee the e span o
the expermonal anin b i relnivel short, i s mat peosalbbe 1o prosline
the iz terstie b m omntals vrder coseliions idepticl sl e
sl indusioad envitonnent Consopuentiy, e obtam ocomploe evalne
ation of e tissue vespennse teinhaled particatate and Glheons waternal,
AL s necessary to aecelo ate e reaction b emploving higher voncentra
ot dust tem wonld erdinarih be encomered in ilusien W hik

comdutions or exposure are thae ditferent, the intereation vichlod hy
a better understrsling of

annnal experinents s macadiable in fnrnishin
the roactivn 1 the T orgasism to inbaled asteaos dust,

[IRSTTTRTRS RUBEAY TS FTIT AN
Fon icestigatig the tissue reantions of esperinental annals t e
vaeron ashestos mnarals tne fopes of tedimic have been enppleaed
wame K (e mdedztn ancthod and the ajection sedied T intualaten
~up o 100 oF more gumer pigs anel

CAPCEIN TS, wToRps
connetines ~madler mnbors ot pabbits, cats, dogs, mate or mice-—are
hept tor ceht T aeday s cubical dust room, Xt 4225 Mo in
iom i which s of asbestos dust s mamtained by setatng
© AU Btenvals during the C\periment aoew

el
graddie o dust hopp
anials are Rilled aned the tissues examined to determme the satare
and the extont o the dust reaction Sone animals are expo-eid tor

perivnls up to threc vears The injection experiment. are wseed to deters
mine i as short a time as possible whether or not a particalar dast bas
o when e deeece

a petental capacity o prodece inflannnatory rei
comtact with tissnes or the toeds. The methend invalves injecting the
st ether ey or suspended i fluid o the animal by the inteas oo
the intraperitonead, the iateateacheal or another route.

Long term wthalation experiments furnih intormation on which
great rebunge is placed when estimating the degree to which a dust uright
censtitite arespiratery hiazaed o industrial wothers Faen though an
:|||-|117:|:i|r ric dustmay he potentinlly dangerons as indiated by njection
sxperiments, only jnlalaten procedures will reveal whether the dust can
he inhated. pass the natural deiense hartiers of the body amd reach the
prbmonary tissue in quantitics suflicient to cause damage.  Injection
methods are uscful. hwever] because they nake certain that contact
weeurs between the dust particles and tissues and hecanse they allow
acer: ate estimation of the dosage and of the potential capacity of that
dose 1o produce reaction. “The intratracheal method s particutarly
waluable when one is dealing with fibrous minerals fike ashestos, since
it permits abservation of the effect of the fibers on pulimonary tissue,

K3
Tigscry Sustrrmimviny

Unlike Teew stiicn, daleatas diga nat protloee specific efete io ull
"I’K:lll.\' of all’ species of aninats. The eomparative data presented in
table 1 are based on (:umlnk*lml abservations and thereinee differ sluhth
from a prelinmary ceport - Fine quarts introduced inte varions organs
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2 ol sar amneds Cguines pie rablan s monse, eat, dog chicken ol ovn esortial fming e a b oabosdal type of cpithelimn Jap, a0 abor
| o R R e i s Ao e e
N 4 even Laelpole) crentually owal_proshice sificote adules but at difterem mane imphes ey wetnally bk ol i Tespiratien shsmgh b,
2 ] ates v Y - ) . Lo s NV P M Thed "
2 : rates  Stanlae dntrodicten ot hber_ asbes has resulted i oa abveolislistnbimed abwe thon walls Lither these alvenli o the alaipm
v - . 5 s . . o " - - - T .
h: 4 hhroms reaction in the Bang ol 10 g desserextent, in the peritonenm change i e dowacter or te hoing epithelinm, o1 the swall shaniete s
g o re- —- - . N . ‘ . . . . . - : B
5;, A hut uet m gther organs of the guinea pie the abing, the eatand the white ol the respriatony bronchiok o the combination of all thiee facters s
’ . - . n . N . . . . .
Wty " rat. I our expenience the lungs of she dog and the white monse failed responsible for retontion s the fibey at this site. Omly aiter vshestoss
.ﬁi ’f;:' I! o eespend with libosis, althowgh Schnster bas reportad such unnges i well estilished are appreciable numbers of hers seen in the nere
!.t;"_-' <7 A i dew t dived moan ashestos-iabewating plant Lhis_variation_in peripheral air spaces Further explanation is cequired to clariiy this
Jrke g EN B = spedvs nd i organ sosceptibilny s set o be acounted dor it s obsery ation, '
o i . N - .
4 E presumed that in the susceptifde wiimals the greater reaction of the lung :
. . :‘;l to ashestos aar eaceeding the reaction of other organ tioues, is due - Roave o Tiser £ REsTox 10 \emrsros Fimree
0 LI - e - . - . N
i principatly W the greater mohiting of e lung o The affedted tissues react nimeh more sapidh to ashestos than <o
(‘ vouarty dust For examyple, i mts receiving ashestos tilers by intra-
2 ¥ -~ ) . . . . . )
: Proceiw Civmaceeniaries or Asneston s trachead injectivn blweses ot acharacteristic 1 e is visible a< caly a<
. 3 Expeeience bas denonstrated  that mast of  the nomtibrgus . dust / vne momth after njection s for quartz dust the Laemt perical ie twe
3 paarticles smbuded wio the Tigs of aan and aniniad are 10 miceons or Jess *onnthe o wore Fhos, the development of wodolar fibrosis die 10
. R [ . . ..
M indiaded siliva lags Bhiml the deposition of dust to a greater extent than
A T 1 —Ruaction ta Long Tiber Im'iwhl. I'" Lunay of Mav and Other daes the exolution i the dithice seaction 10 asbestos  This reeulta i a
A Npeewex 2 Pravanan , . . . . . . .
; . iy b i B S duference in the degree of progression which follows terminaion of
il Specley Made of Fxposre Ashestonts Morlies expisitre to dust For example on discontinuance of exposure the
A :lum et veseeeee o inhelstion “" Muinrrons nodules of licosis become larger, to a limited exdent, ot a considhrall
] Gutnen pig . Inhuint 1t tnjreth 1 Srratet . . . P . :
s Wahiteoe . intletion :::..:,’:..::: "y ?::::::,::,;'::"’;:""" perind of tme whereas the fibrosis of ashestusis mereases for only a
_‘5 Cal. .. . ... Inbaiation snd infretion + Rare aoel stypical short tine.  Subsequently, the ashestotic ibrous tissue conteaud~: thes
X White eat., . .. 0 " : e - .
2 e "":"":'l::;: sodinjrction M o et sttt provess otten distorts the adiacent pulmosary tissue ana nay, as o re-ult
" ety 3 )
X Injretion 0 None progressively interiere with cardiorespiratory function,
N e e M ‘. L — .
R —
4 T TRe spmbale 0 8o 14 reler Lo he diegtee ol tiede &artion. Asprstosge Bovnes
F] in maximum diension. Larger particles apparently do not gain access The preular stewctore known as the ashestosis by or Lurtens
3 to the lungs. beciuse, fiest, farge particles settle in air so rapidly that body ™ s & specitic concomtant of ashestosis.? - The typical bods “11
o . . - g . sadde S . Y e cithe A
- Y. few remam suspended in the atmosphere breathed awl. second. large golden ‘“"".“' '7""“'”' or h"'":"""“l rod. “lm'; e l't.u"“r NT;“;
i particles are mure effectinely removed by the protective mechanistiss of or u"‘w! g 2) (‘”!(" e o ith ends are m.llums'llkc a dum :.
3 . the upper respiratory trat. In the case of fibrons materials these factors 'H’w bodics vary considerably in dength, and dimensions up o 230
1 have less influence and fibers 100 and even 200 microns in fength he micrens have heen reorded
i been fonnd in the terminal air <paces of buman fungs.  In smalt lbora- It is bl eved that asbestosis hodies are inhaled libers om which pro-
. - X Ve sty I A s - L . L
tory animals exposed to asbestos dust the maximum length of fiber o tein and iron pigimen of tissue origin have been deposited.® Glovne
A T found in the fung rarely_exceeds GO microns C ‘3' g\ observed reproduction of these hodies in guinea pigs nine months alter
; 3 N oo T . . . e subcutancous injection of fibers rendered free of iron  The borlies are
é A large proportion of nonfibrous particulate dust inhaled into the X ) . . X
] . . . . R N abundant in man and in the guinea pig (table 1) but are much larger
lung is found in the terminal air spaces (alveolar ducts, atrivms, alveoli) . : : i
. 58 . . . . in the former. robably becanse the larger-sized air passages admit
14
A in all parts of the organ: in contrast, inhaled_ashestos fibers are first . . N . . . <
: . . . e DTS s tibers of greater dimension. 1o guinea pigs they form alter about 70 days
» discargred in_the respiratory bronchioles  These small passages are ;
il]l!lltdi-’ll.l:])_(liﬁ(_-:ll_!_()_‘_)lOndliole lined by ciliated epithelinm.® 't heir 3 5 Glovee, S R+ (@) The Formation of the Ashestonic Benly in the Lung,
R e o e Do - — - n - -
. ” . Tuberele 12:398. 4931« (5) The Ashestosic Body, Lancet 1:1330, 1932, (¢} Gaed-
2 S,r‘hlu\l‘rurh.‘l. H.: Pulmo:mry Asbestosds in a Dog, . Path, & Bat 84 (A ner and Cummings 10
)
fot. 31761, L L o ) 3 A s, KM nel Bl W AL Nalsabiista Henlios By Ritbui el Lo
3 \.nr\\al'l. A. ) @ Variations in lodividua! Susceptibality to Industrial Dusts s oA M AL 95059 (Nug. 30) 19 Simeon, W and Strachan, A ‘
5 Inhaled imto the Lungs, Am Rev. Tubcre 62: (18) 13, 1950. , . Ashectoars Boufres in the Sptuan A Stady of Spedimens from 30 W orkers o an
l 4. Miller, W S.: The Lung, Springfiell, Ilf., Charles C Tlomas. Publisher, . .~ Asbestos Mill, J Fath & Dact 34:1, 1931, Gardner and Cunmmngs ' Gardace 40
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of tontact wath the tisene T cats, rabbits and ice a0 few oot the hlwers
Ayl voating anter e Jongar tesidence it longs o

b nlu ~ are

sheas ane

, [ 1P o

rats the racely seen, aod o dogs wone conld e tound
Mustel: the evihae is meamplete, it appears that te tonmation o
Mam

af the pe~ mientioned alwne will be clalwereated ancin \‘ll'ls(‘qll('ll! rara-

the asdustons body prevents the tilier frone damiaging the lissue,

'r-r

Fie 2= 1 haww

found in the Tung <he
are pepresentol (X H). .
(I‘; 5:\;,\1.-~n Pilt Aetnistomis tauly

Jncl«Nw Bonfies  “This collection of ashestosis odies was
in hgure 1. The usual variations ut <ize and conbiguratien

] ‘Thix sne 1e shhiblie t sme ol thiee hown in
v
graphs ddeabing with the actuad experiments. For presentation sur
nvestivation is divided into two >retions, one dealing with inhatation
expermrents und the other with injection experiments.
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Al

carrierd iy tar perids anging trom v fo mere than e vears
jour Kinds of astestos ddnst employed are desigeatod as [ IR LI

YRV ITAY)

dort fiber, 100 per oo baflpabied. sl by tler ashestos dust
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N with asbestos dust was hegun m 1928

Tams 2o hew

15 0 Neleate SHY ke e APUs s p ey Mpre cair o Meee N0
C e =

hing < Nont= AU e

~hort Mler . ’ Vi N ney e v

Lung  fibee . #W 3T v . LI0Y ot srewi

* Nt b ternnned.

tnuly g n’ h cehes I'nlm.l \I.vl.,

.

The tiest inhalstrm experiment condueted at the Sarana | abwratory
Aviads inhalod b,

tls
lea!
[
ver o fee
[t |
e )
[T 'Ll

Rive « floate ** Vhe appensimat o
werpe e 46, taki e E2 emetasintes b, take 12 othes e pals 1
Sy nlrruns $ong sere ine bt

Short fAert
iheyaolie aped pinty
chrssatile 17 ~orm
achinotite and trem

aterial dafore badng bult o

present
netite o, brdte
Oy # trace of guariz sas ubeervel.

mln«ul' 3
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erntuey ol Asbe<dos (reag F Inedist My 3
P bor the short filer Rebestos apd the

aupgdrinentad slth g ray difficection examiol

i

eapsnre
months of espusure,

:ls.hulu\ dust were provisional

ponilion tasol on PRI e sene o bey

than 10 ik rons aped Bpertet s e e piaess obiained 1tem [m"! i v e, A ol

an
For chry-otik

~ Huorlla
Witliems, ¢

n-l-lnl privelpafly af the fleone aciestos oineral chresctite
» wrirtons i chnmeler A yp 10 @ niletons hnnlh ™
I e mpproumate mmmvllum G5 perreoninge, was chegntite 73 serpentine 15,
3, wther minerals, amvwne whith were ealeite aml atileritie Aol mirassons

.lt nl HETIRISS
Fhe M

e trogpeaphie sl 29

periods up o 33 months - Some guinea pigs with six and nine me nths’
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Those conclusions are substantiated by

results of the completed study, which is reported as ollows.
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Impioger ~amples taker semmn atter the cxperiment was statod inedivated that
e dust concentration was at fost e b, the average dust count being only
0 mithien particdes per cobae oot of ain by the stavtand light fie b dectmic and 0.8
wllen tor partickes and Blwrs greater than B povoms. Vher the inhak
experment had beea uneder way tor abot tae v, the speed ot the 1otatioge paddle
in the dusting maching was moscascd amd tor the remaming 10 wonths of the expuri-
ot considerably neae dust was sispersed mto the atnwsplase  “Fhe average dust
coumt ot ingeager samples collootod atter this dhange was 337 millon by the ustal
Tueht I del ructhond gt e amllions foe particles andd filiers larger than 10 microns, [t
is probable, hewever, that the true aabues ot the dust eemeentration were highor
thin the somnte givan in tus paragtaph The impineer samples for the King s
Neats expernmont were colleated i water, but lates studies 7 fave chown that
comtsts ol sopiner <amples ol asbstos dist taken in water are not reliabte. 1 unl
aloolid instead of water was need as the collecting Huid in all subsequent experi

ments,

Tuur 4 —Summary of Inhalation Experiment with King's Floats dAsbestos Dust

Nature nl Etpeniment Animale 0.
1 tant exposure canliovous thiough 54 pulace pixks 1
H out ile

l Pusat rtposute tollowel by pro- 25 guincs pign
* leetiged e-ldence Ip norwal air 25 gienes pigs

Matimum

Magi- Surviest
wnon Altes
Pust bt Duse kg

poxtre,  prsure,
Mo, o Resulte

Enten bndy tirnnchitis
[itthe oF pes geme thm

Nonprogrestine fhrosis
errasiee Hhrorts

¥ rabbits ”»
15 ratly

“Pypical o tibtanehlainr Mhrost witer 16 month-

1ulons fntection * st start of
e
W lnivction  po dust ex-

« infeetion * alter 15 mo
erporaute, Uwn Freblence

Tuste tenl

in nermnl e
Cantret< in lolection: Do Just ex

1rnibit
I enhbit

4 gulnes pigy °

21 guines pine

12 guinen plee

12 guines ples

B o Saeas

°

°

°
=3
n Mrupre
e
34

L]

Abentption of foreign butly reaction

:I’vmlmvmr progreccton of Infection, folluwed
by healing With dhros
1 ahng Ly sesolution (one sxeeplivn:

Nes appreriahle inerenas fn suseeptitdlits to
tutwscubons fufection  heallug with Sbrosis

Yenling by te<olution

ursuse

e

“

e A
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X gebald

*Ihe auines pigs were lalectsd with Saw virlenca Rs etrain ol tuberele baclilus.
t Thiy mesns the survival period followlng lniection.

Results of the investigation, briefly summarized in table 4, show that iuhalation
of King’s floats asbestos dust produced a typical peribronchiotar fibrosis in guinea
pigs but not in cabbits or rats.

Reaction in Normal Guinea Pigs.~CGuinea pigs inbaling this dust [oe periods up
to 33 months had a characteristic fibrusis occurring in coniral patches about the
respiratory - bronchioles, During this exposure the peripheral alveoli were nut

ved. The particulale elements ol the dust were transported through the

Joxalved.
lymphatic system to the bronchial nodes, causing no significant reaction in either

| site; the fibrous elements remained fixed at the points ol original localization and
’ were seldom detected in the lymph nodes.

After exposure of approximately a year a small amount of cellular reaction
had been produced about many cesprratary bronchioles (fig 34). As mose dust
war inhaled, it continued to accumulate in the same location, ard fater stages of
the disease (fig 3 [7) consisted of extensions of the original fesions

Apparently, the inhaled fibers were caught in the pocket-like alveoli that
are given ofl from the lateral walls of the respitatory bionchioles. There they

7. Fulton, W. B ; Houte, R. L.; Dooley, A, and Mathews, J. L. Ashestosls +
1. The Collection arul Counting nf Asbestos Dust Encountered in Asbestos Fabri-
eating Flants, Special Bulletin 37, Pennsylvania Department of Labor and Industry,

Harrisburg, 1934,

I
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arvieot mite U ol b cmeeat e

o thene wene
prae bl thicken

Wirartee bes il e vimeeed aey
Veliliate filsesis el its sppearin

were phimgen st atal mn
clle Moromtiar Lakea tee
ingg ot the brochiebar w dl Ve Bonpmes
The preaess evshed peadinalis aml the
A thee nbroas o

aber ot tiee interodbiba coflagom.

Blhwrs steadibs smoreased logerstt con it it pattralls g los ol e

.= » R, vy ek
) > " -3«‘.-}. \:"\X
. ) s 111 -"j-"l

r ¢ Ll

T

1. lung of a cuinea pig with 12
at the leit, hranching and

3 —~King's Aoats inhalation exporiment ©
1t inclwles a rusprratory brondhivle, "
Note the accummlation of cells in the

B, lung of a guinea pix
les a bronchivle, at the center, with
Note the cubwirtal
Iine is the so-called “adenomatoid” appearame

Tig.
months’ cxposure.
becoming an abveolar duct, at the sight
wall ui the branchiole and m adjacon alveoli (X 130).
with 28 munths' exposure Fhe bald jmln .
peribronchil throsis extemdime it the walls of adjacent alvcoli.
epithclum lining these alveoli.
(x 200).

ary

orted the abveoli, and with this change the alveoli besame fined with euts iy

dist
The result was an adenotna-like appearance which frequently accompames

cclis.
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Stmpnnr x and bater procateon, o Inhalation 1 poriment sonh King's
Floats st The tidings m the experiment watd King's thats dst o
be sunnnarezed under two headings - T

I ETeor o e inhaled dust
foats dnst cansed o dhaes tenstic perilicondsdar idnesis in guinea
The tbieosis dish not incecse signiticantdy

Wornt e thar e sears AE antepsy uither animal

Thala: reas i o tilasas i the terminal hroa ioks, nor haeesis
s M the s B anegdeed sn s, reashine in
vithseesses Tnwsie they sann te avtegpsy . Apparcntly, o
1 have emtored

ted thewr broncd that veey fun hliers could

o sl animals The King's

piges it ot in rabibits or eats
i estent aner the dust oxposnre v s discotinied
» booimnean

pigsinfeacd it atcnuated colerdde baclli and then placed in the
dust room, e tesolts were mere vanable than s usual i oan esperi

Frres e the mbaded dust or tuberatlosis i gnine e

ment af this ppes N pew animid Showed e sign of progecssi meoaf the
inlection s et o them there wias e iv.lulcc o TONPOT ey progeession
with suhiscguert healing ;i one anmad the toborardous process rentamed
active toedath Ba contrast, whon gmen pigs atter bemy ine cted are
exposed toeprnte duost instend or ashestoe dust, the oo preeess
vemtingies Ty progress amd evennolly canges the death or e ammals
One the oer bandd, infeced aninals exposed to o harmloss Cust Bke iron
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The
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with tubeeeles
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years” ashestos st esposare disd ot Lo progressive dizease
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forming there in adedition 1o the wnal wher bes beneath the pleora

In view of the variabiliy of ahe resalts the vnusual mature of the

-
7 .
;7 T response sl the high proporties or deaths duc e mtoeenrrent pmen-
v 63 1 ©omonia, it s et that only tentative conddusions ax to the influence of
R ’S. Z, ashestos dust un the conrse of twbercalous infection are justitiod by this
s e S . ’
NELYH expesiment
j 4
1"-7"’ Srowr e A aton e
KRS - . .
L ls y o CSinee hazardows dusts fke guartz are aest effectine in producing
o’ 5 i fibrosis when the particles are 3 microns and less in size, an inhalation
Ty experiment was periormed to determine whether this condlition is true
,j." i for ashestos dust. It was thonght that a <hort fiber ashestos dust
! . . “ - . 0
g consisting ahnest entirely of fibers and particles simaller than 3 mivrons
"o e N -
% would initiate an accelerated tisste response amd produce an advanced
3 k3 . . . CEs . .
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4 : 2 T . . . .
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"‘.I . ———_ - . - e . . it to death the oxganure peeind ranpging from one aemtl e nearly 31 oeaths
’ teals ogres st wxpusnee), e viber taen were ranoved 1o mormal aie atter a dust cvpestee o 31l
one o these was hillod bve memhs, amd the othee 24 oeoths later o e meral
S X X the tissi rospronst was conlinel 0 aucrescopic fod o filmoss wlmi vere w the
T s—:’-'ll‘;l‘l"::": : :::’:.'u:ll,"::”-':l:":'l 'I':'"'l';l (\I:tlll:" l’l"‘l’llll;r':l':'llvl,"; "'.l"h‘ Aots Inhw o arions walls o1 groups ot subplonrat ""“"' ratlice thae in the gaede aicn dor A .'"
o L AN dided Lample N o emte anitnal the chuptee was oxtcnsive enegle to be visaaizod cn gross s ]
-—_‘m' :' ;‘h . ot tried fomg = 0 ".::p - == s e of the sation Ol i e 'm'unlal with the longest ospeeure =33 moante —disd
PUIEBe e e e ORI v f‘“_l '1’"1 o the rocotgenseeam reseal ditinitely abmssmal shadons A nowsteor eram mde
tinn  Shory . Crrenm gy " after 30 months rovealed o abnogmaliay g after 43 nenths a rant nesttling conbd
:'!-:n‘p \.-":( :,:,"" "{::‘"' k . :J""l" ”:;’I"’" \’-"":' Yinery be sdeteeted throughout both kmgs.  \E autopss, tine nusths Tater, the = was omh
”‘"‘ :"; """J’" ' '." t ',,"" v Quartz hert  anre i Wenete :‘I’:r"r':' |‘.’,‘.\r microecopic fhronis in the subplenral zone plus hoass lumphee vl insiliratiom abow
' 3¢ :, :: ;: ::: :i: :;f :'r; 3? '37 19 ih i sinall 'trnlu"liulc<.‘ Asbestiers |--lifs were rare On probene | 'tr:u-h 1 tew
N 15 01 29 1 0 o s ‘; ° |; ;: :'; :: :'l' yeHow atypical bodies, smooth and withiout haustrations, weee aed in twe aninad
3 I 14 %9 1 0.t L 240 ose .9 P a3 :;' . exposel for more than a year.
10 1] 4 m " 03 ‘0 6 (1] 3 68 @ a1 ¢ Reoction in Rabints —Fight rabbits mere exposed to dust far porinds extending
. - Tttt T T mmemem e e e - - - - from ane to mare than five yeaes; the fast animal was removed from the dust
. were relatisely mumcrons although <l rare i conpariom sitl the e i the vewn and Wit ib n-nm.!l air i wmonths before buing halled Ty was never
King « thate exp anennzh |mluu';n:|r\ ﬁ':ru‘h.hv In detecied grosely, |u|. tlu~r|.' was ne e :|-Iln'~|\.|-
] plourisy, Microsenpic evidence of alvesdar wall thickening wae fiest deteend in
} 3 . Reactin an 11ty Rate —Seventy-thiee white rats were Cxpescl to atnmsphiesic mie nal alter about three vears of exposure and was <cen i all five aninale
I shart tlar aduston dust for perinds up to 32 monthe  During the Birst 0 months cxamined therealter, including the vne removed to normal air One apimal tha
x; aninale were hlled bimonthly and for the remmmbo of the cxguerment at Jees died of paralysis aiter nearly four years of exposure exhibited a reaction visible
¥, 3 frespremt wtersals, Up o eight mnsaths the dust cols weee wale I scattered and on gross inspection of tissue sections The posabibty of padweonacy infuctens in
_’,? -y existed i Goei anly eporadicatly | Reaction was dimited to wceasmal <helt thicken- thic animal cotld 1ot be exchnied  Tn anotlier animal dving twer veaee later the
ke :11 R e of the septenns abvnnt smsll accmnnbations of dust coble At 1 aarled there fown! Fheasis was ot nearly as ohvivus or as alvamed  Arcac o inelvement,
ttaz was a wegeshion of carly fibrosie in a few rate, it the change was <o <hedt thar whith were Tarrefy vlvndized boewna of phagocytie reacthas wabin the ait Gunas,
56‘}.‘ . wowoukd profably fave been mveetooked without the Jump ot sdust cedle which tended microvenpitally teo hecome more fibroue with the pase e o time bt there
1 attrantol attention te the area  Only 10 animals were exposed for from 12 w0 J2 wae never much encroactment i the hmn of aic cpaces aml the ctrmture of the
awnthe 1o vach of them the Jungs contained minote fini of well dofinel brosis fung was pricerved  Adhestosis beadics were not ditestod in rabinte dhar died
dostrahutef like that o ashestosis hut withowt ashestosis bexdies.  The lesione, vacly in the cxperment but were seen in all animals that had been exposed 1
visible anly at a imgmbication of 150 diamcters or morc comasted of patdhes alimg the dust ior more than three years,
!
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Sy snd Intevysatton ot Inbalation Fapevament with Short
Piler BWbostos Dyt I he vrszinal panjuee a the CApErient was to

evalite e tode or bt asbestes Bilers in e genesis ol ashestisis

was b adses e i the treanies reactel moge rapi
te shors fiber ashestos than 1o |

I and ore extensnely

e’ s there would e o basis jos
llieving that the ation w0 ashestos i in part, at beast, a e pial o
e pstulded e quart; D his exporiment. i which the tissre renction
was shewer and less extensive than that in the pre

s experiment
wathe hme™s thars dust iodwoates that the Capaw

voof inhided ashestos
Whrs tee proshie nhrosis is deterimin prumarile beotantors et chemieat
m mlure

O the e <pecies enposed i this experiment, onby the wmen iy
e a esser ontent the white rt responded woth charactersistic peri
brenchiokre nl

wosis The eat reacted walh sty picat subplenral fibirosis
aned the gablat with enly <ligly parem il ilieods

By Aaesros (<

I the inhastion cxpernnent with duert filer asdwton dust a sl
pemtey e wngromnd hore ther ashesios was mixed with the hall
wilheel procduct marder 10 generate a switable dust cloud  \When that
experiment iled W produce an accelerated tissae cenetion in o
parison with the response inttiated In King's Moats, it beeame apparent
that the binkogre activity of ashestos i not inereased by @ reduction .ol
tifir < )
un

F e the possihility arose it alie tissine reaction ohaees el

e wleh v the refativels rew b tibwers ot the ungrenmnd spdiectos
sl that the ~hore fibers o ashestos had no more than @ very insignifioam
role i the production of asduestosis, a coneept not e awcord with
previous  experimments Lneerming - preusionoceniosis — Comsepuently
amother inhalation esperinient was starterd in which ol habl-milled
ashestos was wsed, ’

Compagtnon and Hmacphera Concentration of the Dust —7 he ehusting muatorint
wa~ the ball-millel short fiber ashestos yaal in the presious inhalatieas experiment,
but ungrouml material was not auced with i Owing 1o the weirdones of the
mateeial to foem small spherutee which presented mnch of e fibsous portion from
floating out of the dusting machine, the dispersal of the dust was not entirely
<atisfactory.  Therefore, after an imjal severn months of opcration  steel wir
bru<hes were attached o the inside surface of the happee and 10 the eotatin packlic
1 lisisteerate the sphermles and releace the hbwes  Thic arcangoment gavy eatis-
tactery cesults and was used for the remaming 2 months of the expromnent

The compasition o the ran ashestas el is shown in tables 2 and 3 Pctra
geaphic amd x-rav Jdilfraction examination of atwesplieric dust, oollected in the
ot room with an lectroaatic precipitator atter the installation of wire brushs,
imlicated that abvoot 1S pur cent of the air-«uspendeld naterial was chryentile, and
alvut M) per cent, serpentine: of the Kalance, wagnctite comprised 10 {rer cenl
firucite 3 et sent guartr 2 per cent amd oihet minerals 10 per vent, During the
cesen meth perhu) hetare fhe wire brashes were naed’ the chrysatile coment of
the ainmspheric dust was somewhat ower than 15§ per cent, but reliable values
were nat obtacd

The dust concentration during the first seven months of the experitment was
about 10 milliens partiles poe cubic foot of air. Alter the wire hrushes were

LY S L VI L B B B R LT A Ishivinsy s 1K

installed, the st Gmnty wore el o and die onver o oerage 1o 0 ros o g

20 menths was alennt 158 nltieen

el amin al ¢ ones

Seze ey stielns o atmeepbnae e solletedd m
Tl that ots serponhod G the e conbl by
el s cdumps on partsdes vads ade ne o L3 por camt was tdwes. O thard

1
!
t e Galt st Bibers wore domeor e B ammons, il atme 8 canonrae n
oF bafe blas ot alean 08 wadlion This neure i adeart one abt Ure ot aud
salee of T4 amtlion e tlee iort the expurimnnt

aely o ceet or dle o angues

Cantrnet pres rate amd e wore el inothe infialaten cxperiment with e Jom
rer ot ball mithod asestoe dust The rosolts are sunsmarized in table Y.

Rotction o sonoees Pras The experimemt was stactod with 10 goines i
Aol dist s ane posceedod ieee s ere 3 acadontal dostlie 32 o1 theee bense
i to et inoas epabome e 61 pigs remaimmge ceposul 1o the dist were
Rillud v intenvals duting «sposure vxeept tor It goima pins transierred to normal
abt atter 28 mennthe ot bt 1 or the first year of Lxpocure practicaily the orly
re i Ao the du-t was the presomce o soatte e plugocstes amd an omeasional
[UURTI TR PN TIN M | AU e 20 et ne geess pesponse was visihle on
ar et of inllamnawey codls

e setie section bt i soqally penbea

Tants 9 ~-Sumuary of Dihaots o Lpeeiment il fod por Cone Ball-fullod
Asoustos D

Meritnum
Ml syt

e \fier
[LIN{ Doret
}Fypo
Saton of e,
F <~ ttmient Anterrale Mo .
Duvt exuraare o opt t emora pive k] L) N wpprainbh
Vintmne ahraneh rrate A L} Noyneerstion vf
onl lite e [N » Nop cuppestion of aebhe
Tupet expecenre il 1o tnrs gage 3 ” Fibracte typical of nebe<dass wae
el Iy pros preseat 10 ma. sty s conenre
fongid resulenee ceaes) in wn wmotnl sufticient tn
T worunl mr be viatde groels:

€onl) le seen mirenwophslly at
2 mo and 8 me aitee ter
tion of expneure

conlid he seen A 24 memihs Clie 6 1) there was <till no change laree enonch to
be seen with a band lens, although miceawopic examination revealed cellular
actomulations abost termin e bronchioles and wany mure achestisis bodies. chietly
within cells  The lunes o ammals cxposed for the full dustine period of 28
months and aiterward living in normal air for two months revealed the changes
slescribud above and also very shight peritr. unchinlar fibrosis. For exposed animals
living cight menths in normat air the finrlinge were simitar, but at 12 months three
of four animals chawed gracsty sviable characlurictic peribronchivlar fibrosis with
sdenommateid changs (e 6 HY

The tracheobionchial nodes were  <cemtially normal mti$ expasure had heen
continued for more than a sear aml a2 hall  Aaimals kibled at 12 months and a1
1 wmihs revealel o few momute willections of phagocytes containing particles
ot practically o fbers Targe emaneh to b recognized a< such, After 20 months
of exposure mams wonecytes hlal with sollow granufes were present At 30
monthe thore bad fwort a <light focrease in coticulon but s Gbrosis  No further
chanees eureed b the males  Adbeatosia buslive were not seen in the nodes of
amy of the guinen pigs.

Minut@ ashestasis henlics were oheceved fu the Tungs a4 eardy as diree months
after exposure hogan, bur thes dnd mat bevonn iimerous unttl 16 months had
elapsed The bedies were Jbort and practually all were intracellular, although at
20 months some were long eooueh to project beyond the cell horders, 1t is

Published by AsbestosClaims.Law
asbestosclaims.law/library/24137/9

R N

Y ere miem e -



https://asbestosclaims.law/library/24137/9

. T b d A ad dek Tae g S T e e ety 4 B E R S L s e i 2L b e ] .
f bR Db B e ikt aan 6 L Rl s s el fepsdn it ke v SRR RN BT ok 2 bl e et a2 L
Y. '
_:. '
A
£575%
A MOINDUSIRE N Y (A .
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:5:; Y et o vt et in the Liter nunths or exposire tere was s distinet incse for vsen ot o Inel sahes e b cbtoie wi the atals ey cod Y
. . e - s
K J, o the et b Lot e s op b 0 mscrens me koot ae the longs with the 1es gr coes badb onllad dust 0« obgratant st e dnn ALY T spartis
,’(i ,;-:,' ermnatien o characiesistic g asbeostosis benlie - ' wns ok hee On it o anptad s speend B 24 aenths te tln shiat pinr
;’4}“-! “. » ' Chearaal wnalvacs cnghde (00 o8 the buimges seveated that socidorable dus had aebnatie 1 the proaeas angeomn it P s anbuate thar l.hn binkosn ity
,’,;5“3‘;, B rtaead i the Tumgs Aiee 20 montls ol vontinears exprestr the vz oo srebssdoes 10 el gaeter the D ogz as oot st v esed B2 nad e i seze ot the s
NEL Kemtier i Wlane haote ard Vo Do tlos oxnpurine. 0 30 pobs sare ongumae.
: ot peenents i e 20 gunthe andd 24 e e porats ep e B2 aenebe i nohes
. it el ven o seepcstien o ashesboses desddop, and coeinm was fimated e
.. i wateeds ol anbabod parin s vkl soattored t wlle winch remamed L
; - i spanes o ere trare puettol e the teachoobs al Lyl qewles N
. Yorlte o warn bommnd v the pors boat i the et o owery 3 very w
atrnall, ot d B s IR oo < ies
Tamer M dualvaes b Dronoe o e Poae Lvpood te Do Dok ativon
Papormeen e b poe Cant Ball-Mailod - Lsbostos Died
Aot el Totul
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£ 1 1.
;i. S Ihr symbale maeraving the flosue reactinn Jn on i RTOND Trprescnt nrrely ttve rrintive
degres of reaction ranginge fenm o 10 = tauestinnabier to 20 (the mashnnn ohserved in this
f experiments  The pelnthonships apply eniy within this (ablk and cannot be enmpared ith
,' symbads i 1 dbrr Labiee
' Sunumary and Interpretation o Inhalation FFaperiment wth 100 per
. Cent Balt-Millcd fshestos Dust.~="the tissue reaction oheesved in this
! experinent was ant as iutense as fhat in the previons inestigation witle
CVie, 6 Ball milled asbastos inhalation experiments o, lune of a ewnea pig short fiber ashestns.  The reaction was slower in development and les+
! with 24 months dust exposure - A bronchiole is shown at the contee, with 3 sligtt extensive even though more dust acounfated in the hings Since there
accumulation s phagocstic cells but wetlwnst the formation of collagen ( X 2000 . i in ind teed in thic
' { ol st b whE I e b enguaiies aud e 13 kg were fewer filers Tonger than 3 miveons in the wateetal teed dn Al
5 ‘"'"".'” d of wrumal il Vhe reaction v much ke that shown in (1, but there is experiment. the reanlts teml (e confinm the intespretatdon made o the
a shght dJepesition ollagen, m arent ; ¢ w X " . a .
| Ll gen, ot apparent at the et (3 200). summary of the previons short fiber experiment that the reaction i~ ned
. _ . X . ) . . Bt H : . M b b -
1' salue for total sifica, per cont of ash, was 2537 Thic should he contrastal with l"""""'-‘. cherical in n ll.llt' L and 1o \"l'.l'"" the ""l’".“"".' ll\‘ll. l'.t h
i : the average salue of 1434 (table 6) for animals exposed 24 months to the short tion in size of ashestoe fibers does not inerease the biologic activity o
I fiber a-hestos dust. ashestos inbaled e the Junge.
. l
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Ihe tniding o oy astiwestosia beadies 1 anmads that Dot inhaderd 1he howorm oy g CHRE I was st | un:l- 1090 gy s
ball-nnlod mate el 1. A esample of the oty o vonnpletels eliminat M s B s VAT st tehn ) prosn o
- Al el b o ik the v enpds died oo vers (U N

. a1 wone whbod 1o the curviv e reomp Hier gl
inhalation esperanent . et soveaded beeme ol gy anter vieht smmthe o dnet [RNTRNTITS
" Cemersting o alledar commee vt a1 termnal Lesan bneles s 72 M
12 memihe there wave b rravatend alunecs m e g for st pacenclomal -
it hhrones wite present m thee

my bme ilers arom a bnee yolome Moashestos as required for an eeplie tun 3« gnens o

I regared 1o the Irogressinm o e tisane reaction itter the animals

el been cemon el 1oy (e Aot ibisesved in ihis expreriment bt et iy

aned e Cinecomb e e 1w T g

. the athers, the 1ol meomterpretation s olfered . When he reaetion i Aol e e et et pheege fosion Gombd Tw corn nnaro
well developed e RO oF exprsare, the comiction of seortcaih o e wathe e e e on the Feaction iercased moextont ad
Hhrous tissue olisenges any progression that may have occureed s i tlis ol et o ol on, cul the Abietc Gl penth it had fanned "t
sexperiment, hemveser e the reaction oliserved wae Jess nuure, i -~

wospicen Lang Fiber and 10 per Lon- Bl
£ Dt Collos ted Ingide Cages

Pamie 10 =n zep gy o

stibsequent progress was more reachly apyparecm,
. . Vidied ¢!

LR T W T PR T ' = T
e . " ¢ Ptae i ere
Stece mhalation ar Jiwert fiber sl el 10U per v ent badl-mitled asbweston - B DT « tnges
dust diel ot result in acceleraten of the tisse reaction i conprison [ETERIE R AN Mt darns fpens Micrans Mier “ [
. . N . . e Wer | . B ] HE | o 5. L3 124
sath that prcehinced 1 v ate is that < . derne
proeliced In l\l.llk s Hoats, !lu lnl\pnl‘h( ~is thiat <l lll'u r i N . .. e . or 2a
Al stos weee s unportamee e the n'lm'nu\ b ashesposis wae — PR - e
e added uppore, and attention wats ditected te e view that the
I tihers were on priveey sigmticamce in tha onloev, Tle K~ Pave 12 wNommary o fahal 2 s Papermnt south Lowa Filwr  Lshest g st
Noats asbestas ned i the fira inbakation exporment ol o rather b A - T
ol 1 . . Musinum
vontent o ibrous irvaatile and contained vonsiderable <rpentie and Masy  Suriual
. . . . . e Miter
wther impueities “Hheretire, i was dlecieed 1o condict 4 new inladation . Pt st
- gl ] : . . Fape bapn
- experment with o pirer ioeny o) cheysonde which would be va her m g Nt of tire re,
“e- libwrs, ¥ spwrionnt Anbnls Mo Mo enite
Dt sxpoenrs con P rudnen e - o [eefitnte fAhraess by 0 g
Compastten amd Sltmaspin e Comontrateon ot the st - Fhe sdictioe mineriat :_"'."";:'(':"""' st fent s " \”;:".‘, ,’;,‘, e
vtuploved jn . Mvestreation was sl o g asbustion b st plant Mate . " MOrLet perihageetr motnp filre o oot
. R B LA T
Samiphos ol seveeyt varieties of bt they adn cee st were e subonrtted 1o (he 20 i 4 n Findied rraction we tHognae
Natanac Laborators jor examitation, and wie i these, whic ftowas o in Inest pepocire fn] 2 ulaen pres ! h Cleneine of lfinmmntose
- v B ) g i . 1
anel cheemnte and hat a Bheous ontnt estunated o he alwint 75 per :':;;:'_""‘_',"',,m., ::.""'I fnte comtensthin of
selected as most antalde Steel wire hrushes iastened 1o the insde <n i anrmel nir " eulnea pige b ®
: . . sl shelit conizne t
the hoppee aml 1o the rotating paddle as in the brecedanyg inhalatem expw Hesne
re s y { i . e . Teate 18 bJ] Stibar o cantwn e o
were ased ta open up the bundles of ashestos awd fibceate ntare flher< e the £LOUD rremes fren
aunaspliere. In one of [he tay s
The compoation of the long fiher asbusios ueerd i indicated by the hemical e o L. L R,
sl petrographic analvees given § ables 2 5 RUTTINN RILENTN : : ;
| '. | 'g [t '(‘ | alyses z|| cnl mdh'l;lu I.. and 3 Nmalvas o airean [ comsiderably into the parom Inma the 800, The lesions were rather “harply
matenaal from th S g . N .
\ U_l cdt n'ﬂ HN;'(;I thsclosed that about h pln l;lll of the fone ther al.ml localized and the extencions 1rom Wifferent bronchioles showed no tendems to
¥ ! 1, Nng 3 & v N T . . . H
“ “‘“ c .y.s'o ¢ a o a "’"" P:" "t["' ’:WC."""?- as a 'r“"" » noted, the vompesttion fuse, cven in animals exposed for the maximum perind of three years  Alhiough
AT ar- 1 0 ) " E h | . . .. H
"| : il ”11 N} oatel samole o' ball milled. <hort fibee et wac 15 per cem the imteapulosm uy reaction sometimes redied the pleura there was na imalve
r R g 3 - N . : 3, icke
shesantile ang per cont serpentine ment of that membrane  Emphs cema was not detected at any point . Some thicken
3 The dust concentration as revealed by impinger «amples taken inside the animal ing o the larger browhi with 2 chroniy inflammatory inGltration wa. revenled,
cages was much lower than the concentration for the expermuments with <hort fiber . , bt it wac conadered no wore than wouhl he produced hy a <inlag peried of
: or ball-milied dust  For the first year of the experiment with long fiber aehestos inhatatiom of aey st
i :lw :'u‘r:lnc u: the l-;::u '"]“ counts was 3 amlhon particles per cabie font o abe, In guinea pies cxpoced o thie st ton 20 wonthe amd then removed o pormal
. 1€ secin & : H el b HIH a . A A bt
. or ! 1 "f". Year. 4 mullon; for the third yeae, 49 illiew. amwd for dse toueth air, there wae i marked ey o cellular mnflanmatery roaction toddear Thi-
rear. A million dleet accompamed by contracteon of the filrou tieaue, reeulted in a dimini-hing
The size-frequency of :\hnuwhcri}‘ samples of the lang Fler ashestos dust vize ol the foeal fesums, Nome of theee annmale, Killul at sarboue petinls up to
amd of the ball-milicd st ix sliown in table 10 [t samples eere enfla del 14 Bleointhie nfied wuquanun b, 1oy eatid feebate e barne ne (hene tn the gioup sild g
WHH the elvebrosianie previphiator, 1 will be noted that there was far more the ened oof the 20 month extentte peennl or thoe in ammals which remained wi the
hlirous material in e long fiber dust dust room fur mere than X et Fomtteen months aier duet expositre ceased,

the foci in four o1 the <ix rem vmne fmeea pigs were <o emall that they were

Guinea pigs. cats rars and mice were employed in this inhalation cxperiment
vicible only with .« hamd len (e 8 £).

. The resulte summacised in table 12, are descrilndl in Rgreatee detaid hielriy

Taoate Lo
~ar o 2

LEN
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mtense iy e tssie rocnen sl particles Lngee than 3 i rons

e ddmen e camse tle teacton o the case of sshiestos, however, the

reverse is troe and apparenthc anby dong Blers Tine sy speditic effed,

s was sufgested by the wmhaltion osperiments This is confirmd by
the btz v table 1o in winehi a senes of fests swoth Gibeous minerals -
reported  Whon vthe injoctend dist consisted ot fhers 20 10 30 nirons
lonz all she thions ninerals tested excepr amthophvline, as woted e
the precehng sectwan, prosducad fibrosis s wheon the imateril was prepared
I test zeiding the fibeous dust untd the Tesgth of Bhees was eoduoot
20 merons il Tess oe e some cases, tee 3 icnns and dess aone
ot the imected dusts e ihrosis,

These results ditter ieam thase of King Clege and Rae whe
reported the prodictien of teticnbnis conparable o the experimental
slotie wadule morablats roceiving monthls inratradieal mjoctons o
1) g o0 Rhenlesmn sshestos tibers, 13 miceons g, il the prosdig-
son ot dinase mterstnad brosis in rabbits oecivieg sl e
ot shar nhiers, 23 nicrons in lewgtl, W by h\\\ this shise espruiath
i the bag term rablats, is highly exeessive (ln ontr experitments the

Sebosage swis hopr b i order e mininnze antoward rections whih

Exvrnpvests Usine Inmmwrso < Taonsae

The esperments stmmarized in table 17, in which the intrasenons
methed of injecton was emplaed, s e the asbestos miineeads are
fae ditferent teom quartz in their action o tissue 1 tas been repeatedly
demonstrated that intewenrons injection of quarts particles 3 wicrons il
less in digneter will canse a tvpical tissue reaction with the desebguent
ol hyalimscd beote lesions in extrapulionars sites, stich as the Kver
awd the sphoen. Asbestos imnerals, however, on intrasenons injecdion
generalls producc only an ineet Bpe of reaction. as s revealed In
the results given in the table. “The reasen tor the cards deaths in the
experiment witl chirysatile particles is not clear.

Fxermuests Usise Inimwemirosrw, T
The results of injection experiments with the inteaperitoneal techmic

are given in table 18 T will be voted that the long filier dusts prosucedd

a fibrous reaction winde dusts composet) of partiddes 3 microns and less -

in size caused only an inert tpe of response. These experiments indi-

et~ abso that the librosis initated by the irritagion of ashestos filers is
) pritatron

EHEH PXPLREMEFNTSE WEHH ASRPSTON MINTRATS

A b of additional experiments were conducted to throw more
light on specitic phases of the ashestosis problen,

oK, b0 terr, ) Woamd Rae, VoM Elo or Vebostos, amd of
Ashestos amd Mununum on Lungs of Rabbits, ‘Thorax 12188, 1940, absteacted,
Todust, Hyp Iigest, 1947, vol. 11 1keh ), no. 234

/Illthl ubsctee the penbronchiolar tope of fibitosis whicly lll:lﬂl\(l‘rll\'\')
varly huan :ls'u.'slll\i\
N 3

~ . ~
, nat restricted 1o the lungs, as was formesly assumed, but can be pro-
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wiilos s

reanr the srrittion eaesed T
duesnomy s as wsol o mstoed il

hydroaule
Poasraon o Naparen o Tiaes
The iron in the veatmg o the ashesteeas trady pgn i~ to be dered
from Blood o tiseue elements and net a hae heen « swgested fram the
Aires e ks o3 chy <ol
e o Rited comtainnmg T gt cent and the
other D2 per vent ot vsuh the adu<timis bordies were enuall
o injuation amd owerd ne difference i their
Thi- liwliog is

mineral hhoy L were e o sufwomanes ush

into the groir ol o cune 4

numerons at both site
reaction to prussiat blue, the feagent which ~wins iron

in agreement withe that o1 Caroux.'*

Tisar b R mn 1o Nanpey s Tooovs
Asbhestasis by resovered ton hupan g ti<sue anl injected
intratracheally into cumen pigs tailed 1o produce a fibeewis renction The
material for myection was obtamed by dige~ting wath setivin e hlorite
solution the lung tissue removed at suopsy trom an wshestos worker
The asbestusis bodies conbd be seen in the guinea pies o at feast a year
T his experinent shows that the ashrestosis hods has a
ating which is not destroved I madderate hy pochlorite
treatment. which mas e maintained in vivo for # vear or longer and

which renders the Wlwer incajable of producing tibresis, It thus appears
thought was expresscel

after injection
rather resistant co

that the coating i¢ a protective mechanisa. Thi-
by Beintker as early as 19341

- THFORY OF IRRITANT ACTION

Two Inpatheses fave been proposed to explain the tissue irritation
and reactivn cansed by ashestos filers  the chemicat and the mechanical
In the chemical theers whivh is based on experiene w ith quartz, it is
assumed that the ashestos minerals dissolue in the huby uids aml that
in this process therr bases are keached away o lemve silica in a form
capable of irritating tissucs According to this hypathesis ashestsiz
is merely an indirect silicosis  Several facts nike the dhemical theory
untenable:  Intrateacheal injection of brucite fibers, which el a sifica

12. Giroue, M+ Amiantose cxperimentale: calvor pathognonuisque du “rorps
d'amiante.” Laval mi 8:239, 143

13. Reintker, E.: Uber dic Ashostadiskirperchen
von Beger, Virchows Arch. f. path Anat. 293:527, 1934,
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ashestos fibers into the peritoneum, where there is abo @ degree of
mobility, hut sot by dngecting then it other ¢
such as the liver, the spleen amd suleutnems tivsue,
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COMPLICATIONS

The experimental investigations w ith abestos minvrals were oo
cerned primarily with the effect of the dust on normal tissue, but some
attention was given to other phases, suclh as susceptilnlity to infedtion.
The only experiment in which the effect of ashestas dust on a pulinenan
iotection was ctudied was the first inhalation experiment. warried on
with King's floats dust. [t iy uniertimie that, ewing to the ek of
adequate fachities at that time, infection stiches conbd ot be nede n the
uthes inhalation experiments idso.

By stmrnmiry t Tonio s Isenny

The development oi a tuberculous provess altimred nt e Degdosning
of exposure 10 dust, and also of 2 tuberculous imection supermpnsed
on an establishied asbestosis, was described i precedimg sections of this
paper. 1t may be stated that asbestos when classified according ta the
effcct of a dust on tuberculous infection wouhl be placed below an active
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iodalation o ashestos Just ddoes not exert a stenihoat cifect en the

susceptinhiny v peeitabers ul mis pulinary intection

SO NTO AN S ML AR

Owing to the vist amount of data induded in this investigation
st o enient e sunmnmarize and to state as comensely as prossible

scems m !
alee Fuaticnts wluch cmmerped ifo the pxperinents and o

the varon-
follow eah with 4 briet pesumé ni the evideme.

A. Varinus spreies of mimals, inchnding the gumea i, the rat ane the
rablit, bt net the nese and the dog, develop p('r!l»nunhmlur
fibrosis uf the Tung similar to Iman ashestosis aiter being exposcd
I mbalation or mtraracheal injection to long <hny sotile ashestos
fibers.

Both inhalation ol e ion exprriments provide ample support

for thic statement Fiygure 8 { reveals the welulae filirosi< that exgurs
in guinea pyes fotloamy
the fibrosis cansed m the vat by inhal
Similar but Jess entensive fibrosis oveurred also
(tahle 1. Mice aud dogs failed to tespond. Lhis vacitinn in respense
of differiit spvivs o infentival dust expreures iv still to be accounterd for

B. Lony asbestos hhors ate q--hrulhl" b i |-rm|n-~|;.»u.hf the preribrem-
Short tibers are inapable o prastucing this reacthon

bl e af lomg Bler ashestns figure ? shows
ation of Joug fiber ashestes dust
in rate and rablaes

chivtar fibrosis:
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experiment with long iber ashestos, For that experiment the average '
concentration of the atmospheric dost was about 40 million particles per

cubic foot of an, and size-trequency determinativn. dischnsed that 6,7
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10 microns viable 11y Thas, Iy ealeukation atis estimated thag the con-
centration of the longer fibers was 2.7 million (67 per cent X A0 mil-
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pulmonary tuberculusis,
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the ball-mitled product, for & hich e concentration of the longer fibers .
wiih hols OH willlon (B0 per cent < 13 mithony,

F. Established experimental ashestosis €eases to progress ou discon-
tinuance of dust expusure,

The exjerimental investigation shows, in fact, that on discontinuance
of exposure there was an appreciable clearing of the mature pulimonary
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