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THE SARANAC LasoRATORY :
FOR THE STUDY OF TUBERCULOSIS ,
‘ OF THI EDWARD L TRUDEAU FOUNDATION :
Saaanac Laxe, N.Y.
February 24, 1943 =~ l":; .

¥r. Vandiver Erown
Johne-NXanville Corgoration i
22 Eaet 40th Street o ‘
New York, New York

Dear ¥r. Brown:

. I have at last succeelel in enelyzins =2t of cur
Vc:§§inous experizental date 8nt assessing the reaulteD I realt:ze
tEET trte should have been oompleted before this, but the emergerncy
hss left ne shert-handed in the Laboratory anc alsc necessitsted oy
doirng & gooc deal of extra traveling. I hope that the spcnscre of
our study of astbestosis will be oharitable anc realize that the wor}
hes fer exceecded i1ts original scope.

We have done over 40 different exgericents, many of
then divided into several parts, which involved exposure of ernizels
for 1 to 3 years to various duste. The burciness of prepering cicro-
sccpic sectlons an@ ohezically analyzing the tiseues on core than
800 enicals has been a Job in itself. &y tize for studying sections
end arnaly:ing data has been so linited that we are behind our echec
ule. T have 8till not hed time to write a full report of this work
which will of neceseity be monopraphic. Eswever, fcr the bereflt of
the contributors, I ac subnitiing & table of contents enl en an-
notated outline to indicatec conclusions and the line of argunent tha
will be developed. The latter itself occuples 15 pares, but I hogpe
they will find 4t sufficlently interesting to reed. I shall work on
the final cenuscript as I have opportunity.

There sre a few experizents s8till in progress which
ghculd be ceopleted by the tice we ere resdy for thec. 4he work on
pethods of dust ceterczination, I oonsider icportant enough to in-
clude in the study. The question of cancer susceptibility now seecs
pecre significant then 1 had previouely iregined. I belleve I can
obtain support for repeating 1t froo the cance: reseerch group. As
it will take two or three yeesrs to oocplete such a study, I belisve
it would better be omitted froo the present report. If it should
becoze poegible to peke this study, I hope that I smy ccunt on sode
of your peczbers to eupply me with enouzsh pure, long fibre asbestos
for the purpose.
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Mr. Yandiver Brown - -2 February 24, 164

Naturally, I shall weloome any Critioclsz that you or
any ©f the other contributors would care tc cffer. Bhoulad any c?
the... want to discuss detalls, I.would be pleased to peet with theo.
May I take this oppjortunity to thank all the eponsors trrough yeu fc
the support that we have had.

Bincerely vours,

-
Leroy U. Gardner, ¥. D.
Director
LUG:=3E
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- OUTLINE OF PROPOSZD MCNOGRAPE ON ASEZETOSIS

Seranac Laborstory Study under OGrant frew Asbeptoe Asgocirticn

1

PART 1 HUMAN ASSESTOSIS

Kuoan Pathelopy - a study of 2% autopsy Saees, Illustrated
X-ray Patterns in Asbestosis, Illustrated -

Agh and Nineral Values in Kunan Asbestosis

LN 7 B S I ¥

Conmplicstions of Asbestosis
(a) Suscez:iibility to infection
4 Tuberculous
14 Nen-Tuderculous
12t Cancer of the lung
5 Digablilty, causes snd cocparison with silicosis

6 Diagnosie

(a) History of adecuate exjosure
(p) X-rey £2ln pattern
(c) Pryelcal exscinstion
(&) Asbestoeis bodies in sputus, thelr significance
AR~
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PART 11 Exorricerntal Aabartnels

Yethods

(a) Inhalation exposure to plant custs.
{(b) Injection in%o lungs througt trachea of pure c=ineral
(c) Injecticn of pure rminerale into other crzane.

Epecies Suscentibility

¥an, gulnea pifs, rebtcite, cats, white cite and ra:
dors. .

Pecullar Characteristics o2 Asbectosis

(a) Unusual localizaion of chryeotile fitre in lunss,

(b) Rate of regultant tissue reacticn pore ragic than to
ouartz.

(c) Remction to chrysotile not preogreesive after exgosure
ceasse; aFain the reverse of the situation 4in ellicog

(@) Asbestosis Bodies

4 Cozpoeltion ané =ethode of formation.
131 Occurence in Cifferent species.
14 Forzstion does not parallel developnent cf flitro
iv Gradual disappeerance after expoeure cessea.

Cczparative Effects of DifZerent Asbestiforc cinerals.

(a) Cansdian Chrysotile.
(t) A-t:ions Chrysotile, low irson.
(¢) Croccidolite
1 Bolivian epecinen, 8t1122 and elgetic.
11 South African, soft arnd flexibdle.
(&) Anthophylitize
(e) Azoelte.
(r) Trecolite.

stects of Control Minerals

{e) Orannuler Serpentine, ssce chenicel ococ.ositicn 86
chrysotile. . .

(b) Class Wool, a synthetic silicate fibre.

(c) Brucite, 8 fitrous magresiun hydroxide almost free of
silica

hezical Cozposition of Aebestifcrs =inerals in Relstlon tec
Irritation.

(a) Motking in copposition correlated with relative irritat
cepacity. )
() Prelininsry acid treatnent

1 Hydrochloric acid
11 Carbonic acid

2 Ac-63 - s .
‘\‘
i
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(c) Ezzects of Aluzinum
7 Physioasl Properties in Relation to Irritation

b) Effect of Cruskhing
¢) Heat treatzent

3&) Length of fibre
- 8 Naturs and Significance of Astestosis Body
(a) Foraation
éb) Protective effect preventing further irritation
o) Ultizate solubility in tissue
S Theories of Action of Asbestiforc Minerals

. (a) Cheztcal - ressons for considering invalid
{b) Yechanical - experizental deczcnsiration of.

10 Cc=plicaticons

- (a) Infection, tuderculosis and other varieties
(b) Cancer of lung - experizental data euggestive but no:
proven .

11 Disability
12 Zeeential Features of Harardous Exposure
(a) Yature of dust - fidbroue cozponent &and size facicrs
(¥) At=ospheric Concentrstions - probtably lower thaen for
quar::z - : . .
4 Inadequacy of standard icpinger sazpling zethod

which does not collect the d=zngeroue fibres
14 Electrostatic precipitatarsazpling preferable but

r
() pethod mDugt be modified
(c) Duration of Exposure
13 Recocomendetions for a New Standard of Safs Atnospheric Cc
centrations of Asbestos Dust
(a) The Quasi-official standard.of 4 to 5 million porticl
per cu. ft.
(b) Work upon better method of sacpling
(c) Necessity for cccparison of results with X-ray findin
in ecployees
14 Prevention
(a) Chemical means not practicel
VAN - e L
- — <
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4 Acitdosis necessary tc dilssolve fibre 4n luncs wergpoe
tharn Asbestosis :

11 Alu=inus Therapy inapplicsble

1131 Chief reliance still upon cuat prevernticn will
special emphasis upon the fibrous ccmponents
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v i ~ome

ASSISTCSIC « ANILTEID OUTIINE IWDICATING RESULTS
—x

P2T 1 - HIMAN ASEZSTCSIS

] Yuzan Patholosy snd X-ray Patterns - Desoription

Eased upen 25 huczsn autopelies

2 Aeh gnZ Mineral Velues in Huzan lunss.

3 Cc=clicsticn of Asdbestoelre

(a) Susceptitility to Infeotion
3 Tucercsulous- High incidence in English experlence rot
duplicated in surveys of Acerican Plants. .
Availatle gutopay stntistice decelving because c¢f sel-
ection of zaterial.

13 Non-Tuberoulous- The sane reason probsbly aprlies
should be cheocked. by analysis of ab-
senteelsd anong asbestos workers.

443 Cancer of lung Ditto, but there are now on reccrd 10
’ capes of.lung cencer in ssbeslos wcrkers.
Cczpared to the total nuczker cf autcpsler
on esbestosis, this incidence is excessiv
No such freguency has been disccvered in
giliccsels QT other forms of pneuzcconio-
Bis except K the Schrneeberg =ines of radlio-
active ores. The evidence is suggestive

butl not conclusive thst asbestoels cay
- precipltate the developzent of cancer in

susceptible individusgls.

-4 Disebility

= Cliricel exoerience sugcfests that truly dieabling asbestosis is
menifested by less siriking X-ray changes than a correspending
desrree of eilicoais. Buch dlisubllity in asbestosle 1s Cue to
dtcecse within the lungs and not to secondary heart Clsesee. As
1n eilicoeis, associated pulnmonary infection incresses the azount
€4 geverity of the dust fibrosis with resultant accentuation of
disezility. There is urgent need for a careful physlological
stuiy of pulpenary function in asbegtoels of varying severtily.
Urdouttedly, there are cany @lagnossble cases wilh no significent

digability.

5 Diecnoets depends updn three factors.

(a) Hiestory of sdecuate exposure, ueuelly 6 to fvyffra. e::e-
tirzes longer, &t work where both the conceniratlon an
cheracter of the "asbestos” dust sre hazardous.

2 kae - )
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~ .c._l,,.,.' .

{p) Evidence of d‘aesse in 2 oharazteristic X-ray pottern.’

(c) A phyeicnl 'vxa_inntion whick revesls certain cherncter:
sicns and ray reveal evidences of disabillity 1f present.

(¢) Asbestosis bollies ir the sputus are ccnr‘.r:a:cr;: vhes the
previsus factcors are all nositive. However, the boldles -,
pay be absent,’ pmticular i: the ebsernse ol troochitis ]
infecticn. . :
Asbestosubodies u'mupaorted by other evicence Co not nmake
.8 diagnosis. 'Occasicnsl onep have been found in accut 1%

sutopsy speciaent ©f porsons with no known exposure ant nc

fibrosis, probanlv of non-ocou,at* onal origin.

'.0""0.".0.'."'ﬂ..“ﬁ..".'c."'. .""_

-

I Methols

(a) Inhelation Ezcosures to Plzm’ Dua; - Bpeci tc fitrcele An’
lungs, bul no o..a..gea elaewhe“e.*~ e o oL s

- . [N

{(b) Intec:ions _o_f~8ue:>ensiong of Pure Pine*e‘e iﬁto e ach:a
© Sicilar reaulta. R :

(c) Intection o' B.:s::ensione of Pu: )‘.:reral intv ot‘:e" erssnE
- . Fibres d*aaolvu‘.' no asbestoeis boclee; tissue resctlic "‘c;
fined to phy gocytosia and encavaulation. Co:,e..e the R

asbestos L5y of hm._.ar\ aubjocta “t . . r

I1 Species Sasce"’iblllt"z'

Unlike free ailica.-aabu'tca.fdoea not oroduae 1ta apcci’ia
~ An any organ of. any specles -of aninal.~"Iy osuses fibrosis’

the lun:a of mm and thoss of;q rev_ e the apecles tea.ea.
= o 2

( u L4
Snac es'~r1b~'oaie .\e*estcs B
R R g e A ke
LRy . .

T S T TR L e B2 YT

Vhite Nouse ‘0 -~ &+ --

Snecies Fibrosis Asbe;;;a Bc:n;_ﬁ-
e . .. . ...'-Jl -“
len 4+ -t .

=t

Outrnea Pig 2+ ae =T

~,_{,.._,_k~‘. .o " &
:o Rst A‘o'»‘a . ~'.°-\'

R

I:’LI Peculinr Ch aract;risti_g of Aabestoniq

. DY R

(s) Ilocalizati'én'é;'r'ib}oun xunera"a 1n lungn dirrers rro:: ‘f’f‘f
of Eran.xlar duut particlee o . NE
K " o<

h et T oees

. - fmemes. covelaaam A - - _.‘._da-_i"
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1 Fitres liXe chrysotile having a oertaln degree of flexibilizy
and elasticity acrunulate within the flnest alir tudbes; granular
dust 1s carried further on and ia widely soattered through the

] ter=inal alr spaces.

r

(b) Rate of tissus reaction to asbeetos is much more rapid thran
to an active cust lire quart:. Evidences of fcrzatlorn sipeer
88 8005 ae sufrficlent ooncentration of fitree has locallzed
'in specific areas; with ouartz, there is a latent period of

conthe.

{c) FReaction to asbestos 4does not progress on cessation of expos-
ure. Xoung ecar tieeue that may have fcrzmed, oonirsctle and
beczner nore denss but the aree of involvement decreases in.
size. In sillicoais, the .young noduleg become larger after

-

exoosure ceases.

(&) Asbestzsis Bodies sre a Bpecific concom=itant of this fors of
pneu=oconiosis. They are due toc & Ceposit of protein &né iron
uzecrn the surface of inhaled fidbres. In gulnea pige they for:z
afier about €0 days of contact with the tissue. They sre stund.
ant in can and guines pigs, (See parsgraph 2 above) but zuch
larcer in the foroer probably becauee the larger eslzed alr Tube:
sdait larger fibres. 1In cats, rabblits and mice, there 1is &an
atypicsl coating of a few of the fitrep after muck longer resi-
dence in the lungs; Ain rats and dogs no bodles could be dis-
covered, - Froo paragrach 2 1t 1s apperent that their occurent
does not parallel developzent =7 filorceis. In lung injection
experizent, the bodlees have rml “eveloped wptil glter fibrosis

 J - .
Sl Ye~wpll péernced. The nusber of bolles seems Tu dccrease

{
.- eeveral yesrs after exposure cesses.

y Cozperative Sffeots of Diffsrent Asbestoeis Minerpls
=
(a) Cenadisn Chrveptile - highly irritating.

{b) Artzora Crrvesctile (low in iron) equally irritating anl cro-
duces Just am pany asbestosle bodies as the Canadisn procuct
with over 1l times as nbuch lron,

(c) Crocidolite - The South African blue asbsstos is known to cause
esbestoeis. Only s limited supply of this paterial in pure
form wae svailable, most of it was used earlier in the vork in
non-productive exgerinense. For the later critical injection
tests into the luncs, a Bolivian variety was substituted Te-
cause of its high purity. Ite fibres were much straighter,
8tiffer and Dore elastic than the cotiony South African variety.
Perhaps beceuse of these pecullarities, it has not given
reactions cozparsble to ohrysotile. It produced asbestosis
becéies but did not localize in the terzinal alir tudes nor csuee

* any fibrosis. Tests now being repeated with a typical South !
African crocidolite with physical cheracteristics sittulating i
chrysotile. . i

Lo L (3)

.
[
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(¢) Anthoohvllise --stif?, stralght fibres - atypical asbestoris

bodies foroms slowly but no localizatlion or fibrosis in lungs.

{e) Aszostte - Ditto. : - 2

(f) Azohibole - Ditte. . . PR .

(¢} fSreoolise - Ditto but very fow asbestosis bodles - Observation
being continued. wSe IS R

vV Cecnircl Minerel - :
. . e

(s8) Granuler Sermentine of oe=s chemical cc=position as carvootile

is inert causing no fitrosis in lungs or other organs. TN
attracts iron froo the lunga but of ocourse, no ®bocies® develop

(b) Glmee Yool(a synthetic silicate) fibres are not ichalabls fros
alr-borns suspensions, apparently beocguse of thair stiffness
(the diapeter is not responeible as some used were less the
1 elcron thick) On injeotion into the luage, they éo not * »7°
locclize in the alr .tubes but are widely scattered. They csuse
no fidrooils. After 3 or 4 months in ocntaot with lung fluid, -
a few plase fitres take up iron but remsin scootk. They never
shew the swollen ends and leteral projections of the true .7 :.
asbestoslis bodies. Lo ~ .

ree of silics (0.9%). Crystallographicslly the arrangecest of
ts Ac &né OX groups in each unit oell is sinmiler to thet in
rrysotile, The ssmple used also oontalned about 1€5 iron, pro-
bably from contaninaling cepnetite. The fibres are stiff and
needle lize. Observiicns not yet ocoopleted but after 2 conths
in the lunpe, typigsl asbestosis bodles develop bul there 1s ar
yet no fibrosia. 4he fibre are sosttered through the lung inste:
of being localized inpside the terminal air tubes and tiesus
reactlon’ .occurs arounéd, instead of within the tubes.

V1 Chezicel Comcoeition in Relation to Irritstion

(s) Nothing in the following chemical ccopositions can be cor-

cesmisa

releted with variations in capacity to provoke tissue reactioxn.

(See Table Next.Page)

- Ll (_“4) . ] . g .‘:; \.

-~ . .
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. '

- ' CRMC-Motley1000-Subj-005299

Published by AsbestosClaims.Law

Leroy Gardner to Vandiver Brown Enclosing an Outline of His Monograph on Asbestosis (1943)
asbestosclaims.law/library/11708/10

ACL Doc 11708 - Page 10 of 17


https://asbestosclaims.law/library/11708/10

Leroy Gardner to Vandiver Brown Enclosing an Outline of His Monograph on Asbestosis (1943)

ACL Doc 11708 - Page 11 of 17

Chrye- Crooid-
0%tile 0lite —Q}.: -, 1erTer
. Dol .. i--w-.- Wy
5§07  37,43% 94,998  A7,e31°° 'AB.23% 837028 " “pe.209 o
Foz 0y 2.35€ 16,272 o.m3 T a,08¢ T3, ée} v 7,205 6,728 RS
Fe O o 4,20% Q7 33.8% 0 - * o“"~'”5 X
A 0.36¢ 1,000 0258 1,006  1.e5%° 0,565 0,488~ i
Ca 0 0.05% 0.79% 0,A4% 2,01%  12,22% 4,458 0,405 "7
Me 0 38.77%  12,25%  29,%4% 8,p0%  23.293  20.52% .83.69% .0
Nea 0 0.29 6.92 0,52 0;33 0,40 6,78 0,51 "%
. . R
LYo 0.08 0.57 0,15 0.10 0,12 0,89 ~ 0,18 -+ %
Loss £108° 4.30 .0,02 0,82 0.8€ 0.32 0,34
.- [N -
S >105° 14.92 2,58 2.42 1.51 3.59' " 2.78
(b) Acif& treatzent .of ohrynotlle nerc :

4 One hour in dilute or ooncentrated BCL does not a.:e* “ap—
pearance of fibrs but after such treat-ont 1t rapifly &is-
solves and disappears on 1nject1ng 1nto living tissueu.v%

11 Trestoent with COp bubbled through watsr or lung Juice ‘i

. suspensions of chrysotile fitres causes par::al solut ion

with lidberation of silica sand magnesia. '; TN
(¢) Colloldsl alluxmina does not neutrnllze tbe effeots of c«bcatc

On injeocting chrysotile euspenéded in o
fitroeis and asbestos bodiee lev-
it reneins to deocnetrate whether tk
fitrep beocozs ocoated with a layer of alujinu= ccnohylrate as
Las been proved in the case of quart:. f they ksve, tte ooa
does not affect their capacity to irritate tissue. N

ag 4t does cuart:.
slusinus hydrate solution
elop at the usual rate.

es in Relation 30 Irritation of Lunc Tissue

VII Prvsical Propert!

(a)

(v)

AL~ H6S)

Lencth of Fibre . - . el

Short ohrysotile fibresunder 3 miorons are practicallv inert.
20 to 50 nioron fibres cause typical fibroels.

Tre effects of longer ones could not be tested for techwical

reasons. . .
Crushing oo-pletely destroys the fibrous structure of S

chrysotile, With loss of structure, all ocapacity to 1rritato

disappears. . P

== -~
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PN 2 TR X . A g i
(c)’ Eeag AL ignltion ;e:p'raturel uater 15 drxven joTLs “gat the v ..
w1 Tibreustruscturs 18 proserved. :Fibres besoze ertrez aly britt!b .
SN “The physical okangs alters t:pical localization vithin tho™lw"
. lungs, no fibros‘s davelops,:reaction-linited to phyegocyioe
" Ko aabestosia bod‘ca forned. ;-.y /;ms'-C-\ LF S
.v‘ oo WS e Y \-, -

v .P‘ v \ v T - L0 3ee4

VIII Ngsure ard Bs,rnificﬁgce g; Aabeqtqnie B_gm v NS
R T2 1V SR ' cevae K o [l 4
(a) Bodles prodably r*:ult r.a: dopoaitlon o 1ron\anu organic .
patter on a slowly dlneolv‘ng fibre of lasbentos...:The Bousse.

of the iren 1o more likely to be the lung tisoue than'the -

pirneral itself as tho coating' As'Juot 'as heavyon-fibrous .- ¥
cinerals of lc: iron coztent.as upon thops high. *n :. on.
ERAR B “\“‘"'? vrv_u‘"'- '*{\\"f- < . ¥ u'

(b) - The ef? oat of asbestosis body'formation'is aeuunod to be p-v-‘
tective although 4%t has not-becen.possidblaito ieolate a lnrg-*.; -
enough quantity of. theas ptructures.in upaltered forz= for ...

purposes of test. Ths scooth’rounded-ends presented by the “s -
bodiss would not be mooh:nlcall: 1:*1ta..nr.t’“- % et

..l

(c) If they were oapable or caualng irritntion,gtbc flbracln 1n the
‘lunzs should progress af:er e-posura Ceases whiph 1t doee rcot.

(¢) The c*gd"?l dieappearance of bod‘ea (a}*'fibrea) long efter 7 :
_exzosut?’ pﬂin.a to ulticate aolub*liuy in' L auue Tfluidas. .

{e) <he boldles are probabdbly a fortultous concozaitans rather ‘han
a csuse of fidbroais.

IX Thenries of I--i<ant Acticn of Asdbeatiforz Minerals

- (a) Creztenl These experinents do not confirm the theory that
as086%0°16 18 Derely a ford of silicosis resulting fron free
gllica diTerated in the solution of a sillicate coleoule. be
thig were true asbestos llxe ocuartz,shculd cause fibrosis in
any organ of any apeciea for the exoer.:enta have shown that
injected asbestos Aissolves 4in theee locations. Eowever, it

oes nst c-use such reaction in any locatlon b4° tha ’unﬁe of a
§¢~x species. .

(b) Mez=anicel! Irritaticn

-

We e propoeling the theory of nechanicsl irritation which s
panifeeted only in the lunge because this organ is the only one
whose normal phyeslological functions 1nvo‘v~ a bigh depgree of
nobility. ;xperinente Cesigned to prove the necessity for sotion
in this tiseue have failled for technical reasons.

For thie theory to be ansplicadble,. it s nescespary thst the
fibres be contentrated in the five teroinal air tubes. It has
been shown that only ohryeotile of the esbestiforz pineralsthus
25 R'ds the proper physical oharacteristica.to insure such
locélization. t le also essential that the fibro shall persiet
long erourgh before 1t &issolves in the lungs of spacles like
nice, rats,tGors. It aooarently QinBOIVed so rapidly trat it
exerts no irritatlon. Sinilarly rapid eolution may explain

in par:, the lack of fibrosis in organs other than the lungs.

2 - kol.-'((:) e e emee

CRMC-Motley1000-Subj-005301

Leroy Gardner to Vandiver Brown Enclosing an Outline of His Monograph on Asbestosis (1943) Published by AsbestosClaims.Law
ACL Doc 11708 - Page 12 of 17 asbestosclaims.law/library/11708/12


https://asbestosclaims.law/library/11708/12

(X0 - Lud) o

-T-

Trhe fitres cust be long enoush so that they cannzt be cccpletely
surrcunied bty phaccsytic oells wnich would prevent contsct of ther
round, trcken ends with the delicate cells supporiing tre alr tESe
Oteervstion has ceponeirated that these conditions are reelized ir
Eulnea pige treested with long fibre chrysotile and :ibroois result
With ihe other asbestiforz ninerals that have been tested, eoce o
all cf the prerecuisits were lsciing and no fibrosis develicped.
(e} Ir the trrization were chemical, fine sesrpentine which has tr
—e e

- 4

sonme che=ical oczpositlon &as cihryccotille ehould have also caue
fibrosis. The crushed chrycotile shcudd have been nore activ
than intact fibres, because of the greater gsurface arcas ey-
posed to body Zluids. On the assuz;tion that chrysotile, 11k
ouartz, becormes coated with a very thin laver of slu-‘nz on
treatzent with colloidal slucinuz hydroxide, capacity tc caue
fitrosls should be destroyed 1f the sction were chexical bus

such L8 not the cese. X o~

(&) “=e hesvy coating resulting fronm aspestosis body forsatien ap
psrently doee stop tissue resction but here the ellecis sre
prodadly nechanical for resasons clited.

(e) EKeat surfficient to alter chemical structure d esircys power
to irritate but 1T also alters essentiel phyelcsl cherectieris
thol affect localizaticn of the fitres in the lungs.

X Cozolications

(a) Puscestidilitv te Infecting . )
Lvs s

L Tuberculous - Asdbestcs behaves like =ost other minerslf in
this respect &nc not like ouart:z which epecifically incree
netive susceptidility to the tubercle bacillus. This in-
Tecticn cay epread fcr a tize burl then hesls. The resulta

fibrosis accentuates tnatl caused by the mineral Iibre.

13 Yon-Tuberculous - of no grester freguency than in aninmals
inheling dusts of other kinds. Occaelonal epldeczics of
pneurmonia occur in our dust roome, tut ithese are cue to
nethods of housing rather than to dust; they oem also ocow
in unexposed anircals.

111" Cancer of lunrcg

’A—}a'gv(q-/> .
No experinents were,deslgned to elucidate this point but
certain evidence sugreste that asbestosis may asctuelly
favor development of tusers in susceptible specles.

1 In guinea pige, rabbits, rats, cate and dogs lung tuczore
are rare,

2 Yhen these species were subleoted to 2 to 3 Yeers in-
halation of asbestos dust, the incidence of lung tu=er
was not inoressed., . '

-
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S 8oze stireins of white mice do fevelop tu=ors without
apparent causs. '

4 Such a strain of white mice waes unintentionally used in
thres inhalation experiments with asbestos.

- 5 0f 11 pice intsaling Jlons fitre asbestos fer 15 to 24 o
6 developed zalignznt tusors 1n their 2ungs ané 6 of ¢

haé tuzmors in other organs. The gnc;d;ngﬁ rate £1.8% ig
excessive.

€ Of 22 nioce irhaling ghory Zibre asbestos fer not 101ber 144
12 ponths only 3 deve‘oped lung tuzors. Rate 13,€2

7 As con‘-s‘a, we have only the experionce with cilee in oux

gust experinents.

sor shers gericde, there were 51 mice exposed 10 4 other

* k::;a o ¢ust for 10 to 12 months. Incidence of lung tu=c
1.9%.
For lcnr periods, there were 142 mice exposed to 4 &iffers

kinde of dust, ‘nalud‘ng pure gquartz, 23 to 31 months. F¢
8ll this group of nice the averase incidence of luns tumsr
was 13.8%: the highest rate (25%) was in a subgroup expose

to flint dust.

Thus the ‘ncide“ue of lung canoer in the lcns flbre asbestos nmioce
vos over 16 t :es the sverage for rice inhalins cther dusts for

cozporadle pe icds and over 3 tizes the zaxizun for any other 'grou
Yice exposed to the practiocelly inert ahort fibre asbestos shoved
fewer lurg tunors although 7 tices more than those in short exposu

to other dusts.

‘hese obeervetions are suggestive but not oconclusive evidence of a
cancer stizulating aotion by asbestos dust. They ars open to
severel criticlisns. The straln of mice was not the eene in the
aebeetos experlipent as in Zany of the others oited; apperently the
fcroer were unusually susceptible. Not enough aninals swvived in
the Cust for lonrer than the 15 monthe apperently necessary to
produce many 'tuzors. Jhere were no unexposed oontrols of the sane
etrsin and efe aré no dinilar controls exposed to other dusts.

It is hoped that this expericent can be re,ea‘ed under properly
controlled concitions to deteraine whether aebestos actuslly favors

cencer of the lung.
X1 Dieability

Carnot be detercined in animals. The accidental deaths were
fro3 the esne csuses met with in 81l our dust inkglaetion experi-

pents.

axe-Lo (8. ... e el

-

! ) R ‘e .
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XI1 Essential Fpetgrn ¢of ‘inzg-donn ,‘meau-- o

at of Due A T el
(a) Xature SRS TR
1 “ne hazrds increnses with tbe proportion “of intact f'b‘ea’ir;
in the dust. OCranular material and crushed fibre are . -
inert diluents. At =
«

- 14 The long fibres must be tzin enoush (1-3 Hicrons) sné erert -
enough (under 50 Microns?) to be intaled.

114 Very short fihréé {under 3 Microns) sre prectically inert.

(b) Atoospheric Concnnj ration B8till unier study.

Apparently this factor 1s lower than in the case of dusts
cocposed of granular mlnaralu but nethodu of estiogtlicn are
nisleading. - : :

T
‘-

1 The averesgs standard Pudbllc Beplth Bervice izpinger count
in the long fidre aabEstoa dust roca'wvas 40 mlllion partlic
per cu. f3I. of alr. nig concentration-caused fidbrosis
vigible to the naksd eys in 20 to 24 manths. For cozparison
the average impinger counts in an experizent with pure
cuart: vas 120 million particles per cu. rt. ant fitroels
ceveloped at abcut tkhe sene rate. -

les

1! However, icpinger counts are deCcp va-becauae by this
pethod of sexpling very few fibres, vhlch are the gilgnificent
elezents in the dust are oollocted IEACERE

444 Sa=pling with an electrootntxo pr olpita’o* ie g rcuch ccre
efficient Deana of colleoting fitres froc air-berne sue-
. peneions. B8ac=ples fron our long fitre aobeston roon
showed that the dust in the alr contained 32.5% of fitres
few of which had been collected or ccunted in the icpinger
secple. The latter aacpled largely the inert grenular parti-
alee. . B

"AV As ordinarily ebployod prccip.ta.or aanples are weighed and
the reeuvlts expreessed in mp. per cubis foot of air. There
is no ceans of converting such vzlues into nuczbers of
.particles particularly vhen these vary in elze, shepe and

’ ape ific gravity. ..

,.., -

v Simultaneous aauplzng uith precipi ator and standard io-
pinger yielded the respective values of 0.65 mg and 80 oil-
lion particles per cubloc foot of alr.

vi uheoretioally the best index of bererd would be either the
nusber or welght of fibrous elements in the dust.

- (6 (%)
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{¢) Duration nf Excocure . : L

1 Fibrosis viclble to the naked eye after 12 conthe eyuche
increeses in extent in sudbsequent 13 .aonths.

*

- . . o
.

- vamwunmmwamw.,m
oL R putnes DIg. DAE.Preventetd. mnmﬁwmg:\;,‘_

.

e .
XIV Frevertlcn of sbeetcaig"' '..,'_‘

LT < In this period only the comparatively enrly
R gtafree of asoee.osia have been-produced.  With the yqo;-

ledre that we have gained, 1% io probnble that more extene:
i disease could h:ve been producsd with a purer lony fibre

chryeotile. Wm o BOEEE F iy
. e ee- N e

114 For these reasons X-ray changes have beer: cininzel and we
were not adble to fulfill pne of the object vee of thig pro-

i1 gren. . s .
1 Recozzendetion for's New Standa:-d _f_‘ Safe-Atnospheric Concentrazic
of AsTeston tfust. e R [ ..

BN

e L. -

~ (&) While there if no official stsndar... “the ten. tiVe one o?f

4 or &£ million part:clea per cubic root or air 15 frecuently
quoted. * :
S () Thie is probebdly 'mrallable becauae 1t 48’ baaed upon sazpling
. vith 2 standard iopinger vhich ve hevershown does not col lect
nosf of the fib“ee thet ere the source of _hazerc.

s

e

v

{c) Ye ncw think hat 8 nandaz-d shouléd be- baeec‘. upon serples

collezted with an elecircstatic precipitstor 1f 1t is feasible
to dete:'une reedily the relat‘ve pr.pa:‘:ion of fidbres 1n such
nrter . woE

.‘, ‘ 13 ', o~

(<) W¥ork $s et1ll in pro Tess ugpon: the latter- poim.
v, SR h, A‘ ..
(e) To te of wvalue’ t‘ze new atan..arc would: ‘hsyeitoTbe correlated .
with the"X-rpy findinfes: upon e::plcyeen exposed ‘to c‘.’.’e"en ‘,
concentrations of dust. .:i.. - . i

The expericento r,va failed. to neVelop ensgp ractical ‘chexical ° Gk
nesns of neutralizing the sctlou of ridbr "ous/’ ‘agbectos.: LT
. ‘4".. v e _‘ ¢ g,,._, . ,’“:’

() To glter the hu~an11unb 80’ that 1t \cdld§diasclv “actestos .
fibres repidly 1like & rat would neceseitute:r (wretezs—) =
creetirgy an aciioeis whioh woula be‘uorae t“an the e’fezts of -

the fidrosie. k p sl )
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S (b) Apparently alu=ipus,;’ Suhich in.80 effe0tive pRsinet: free sitice
X . has little influencs upcm flbrous okbr zsotne.,a»i-;i;'f‘--.. oSl
N e ,\_n'.(_.-v 'J»\ iU <.7.“."-'.‘;?"{~S}s-""-‘...'- :.-,-'r‘-

. However, 1t wor\d” be ot g-ent zbeoreticnluntcrast o treatim:
‘few osees with renl:dppnoaa-iron asbgstosln: by ‘sluginun’ “ens _-
hslation. Ve are:by-po means-spertaln, xmethur ~the’ favcrable‘-:'
dreaulta upon advanced: piho:tica are due tpia’ “ghesical’ neur‘n’
~'gation of ouartz in:ths J.u.n,,n.. -—A.u..imm ;...gh‘:"rav e-8Co8 vn‘r:-
3 ;general pba:—a\c'c(l'-gi:al c’:eotrv ﬂx"in:’%ucaccs, drer

. = *'!"' .“e‘ Zacide s fﬂ‘u\"'-v""-q-. P ;J' \
d) Crief rel.\anc: zu (11558 be bosed “upon’ con.rol' of dust 1:';“ he
~“alr and, in viow o"thone ‘exper ..::enta:'partic"lar-y upon the &
fitrous ooz p:mem:n or auen duat. S AN

“a 4 )
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