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THE SARANAC LABORAT } -
FOR THE STUDY OFf TUBERCULOSIS i
' Of THE EDWARD L. TRUDEAU FOUNDATION : .
SASANAC Laxe, N.Y. o .
February 24, 1943 4 - ;"ﬁ

¥r. Vandiver Brown
Johns-NKanvills Corporation _ |
22 East 40th Street e e
New York, New York

Dear Mr. Brown:

. I have at last succeeled in analyzinz nost of odr
voIahlnous experimental data snd asseseing the results.] I reallze

‘tE4t this should have been completed before this, but the emergency

has left me short-handed in thLe Laboratory and also neceseitated oy
doing a good deal of extra traveling. I hope that the sponsors of
our study of asbestoeis will be charitable and realize that the wvork
has fer exceeded its original scope. -

. We have done over 40 different expericents, nany of
then-divided into several parts, which involved exposure of arlaals
for 1 to 3 years to various dusts. The business of preparing sicro-
gcoplc sections and chenically analyzing the tiseues on Dore tran
600 enimals hae been a job in itself. iy time for studylng sectlions
and analyzing data has been so linited that we are behind our sched-
ule. T have still not had time to write a full report of this work
which will of necessity be conographic. Eowaever, for the berefit of
the contributore, I an subnitting a table of contents and an an-
notated outline to indicates conclusions and the line of argunent that
will be developed. The latter itself occuples 15 pages, but:-I hope
they will find it sufficiently interesting to reed. I ehall work on
the final nanuscript as I have opportunity.

There sre a few experlaents atill in progress which
shculd be coopleted by the tice ve ere ready for then. he work on
nethocs of dust deternmination, I oonsgider important enough to in-
clude in the study. The question of cancer susceptibility now seens
ncre significant than I had previouely imazined. I believe I can
obtain support for repeating it froa the cance:r reseerch group. As
1t will tgxe two or three years to oozplete such a study, I believe
it would Dbetter be omitted froo the present recort. If it should
become posaible to make tkis study, I hope that I amy count on soce
of your pembers to supply me with enough pure, long fibre aebestos'/;/

for the purpose.
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¥Yr. Yandiver Brown -2 February 24, 1943

Naturslly, I shall welcome any oritiocism that you or
any of the other contributors would csre to offer. Bhould any of
then want to disouss detalls, I.would bo pleased to meet with then.
May I take this opjortunity to thank all the 8ponsoras through you for
the support that ve have had.

C- ‘ 8incerely yours,
Leroy .U. Gardner. M. D.
Director
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(¢c) Effeots of Aluninum
Physical Properties in Relation to Irritation
a) Length of fibre
bg Effect of Crushing
o) Heat treatnent
Nature and 8Significance of Aabestosis Body
(a) For=zation
2b) Protective effect preventing further irritation
o) Ulzizate eolubility in tissue '
Theories of Astion of Asbestifors Minerals

(a) Chenical - reasons for considering invalid
(b) Mechanical - experimental dezonstration of. .

Cozplications

(a) Infection, tuberculosis and other varieties
(v) Cancer of lung - experimental data suggestive but not
proven . )

Disability
Zssential Features of Hazardous Exposure

(a) Mature of dust - fidbrous component and size faotors
(b) Atasespheric Concentrations - probably lower than for
quarts. . . : .

4 Inadequacy of standard impinger sacpling method
which does not collect the dangerous fibres
14 Eleotrostatio precipitatarsanpling preferable du!
gethod oust be modified

(¢) Duration of Exposure

Recoonendations for a New Standard of Safe Atmospheric C

centrations of Asbestos Dust

(a) The Quasi-official standard.of 4 to 5 million partic
per cu. ft. '

(b) Work upon better metho® of sampling

(c) lecessity for comparison of results with X-ray findi
in esployees :

Prevention

{a) Chenmicsl means not practical
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PART I HUMAN AS3ESTOSIS @ - . .

Humsn Patholoey - a ntudy or 2$ autopsy Jases, Illuntratod .
x-ray Patterns 1n Aabestosia.,llluatratad <,_'  ;. -

Ash and .1neral Values 1n Hunan Aabestoeiu

T ¥ R | B ]

2‘ Complications ot Aabeatoels e _ B .
o 0 {a) Suacestibllity to 1ntectlon C e L .éQ  :
" 4 Tuberoulous : |

11 Non-Tuberculous

111 Cancer of the lung

S VDLaablllty. causes snd comparison with sillcosis
6 Diagnoels '

. (a) Hlntory of adequate exosure
(b) X-ray filam pattern . .
(o) Phyeical examination
(d) Asbestosis bodiee in cputun. their . eignlrieance
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PART II Experigental Aabestosis

I Methods .

(a) Inhalatlon exposure to plant dusts. T
(b) Injeotion into lungs through trachea of purs cinersls.
(e) InJectxon of pure minerals into other organs.

2 6pecies Susceptibility

Man, gulnea pige, raboits, ocats, white nice and rats,
dogs.

3 Peculiar Charaoteristios of Asbestosis

(a) Unusual localizaion of chrysotile fidre in lungs.

(b) Rate of resultant tissue reaction core rapid than to
quartz.

(c) Reaction to chrysotile not progressive after exposurse
ceases;: agaln the reverse of the situation in eilicosis.

(4) Asbestosis Bodies

1 Composition and methods of formation.
11 Occurence in different species. )
114 Forzation does not parallel developaent of fibrosi:
iv Gradual disappearance after exposure ceases.

4 Conparative Effects of Different Asbestifors aminerals. ’

(a) Canadian Chrysotile.

(v) Arizona Chrysotile, low iron.

(¢) Crooidolite
1 Bolivian specimen, stiff and elaetic.
11 South Afrioan, soft and flexible.

(4) Anthoephyllite _

(e) Adosite.

(£) Tremolite.

$ Effects of Control Minerals

(2) Grannular Serpentine, sade ohenicel com.osition as

. chrysotile.

(v) Glass Wool, a synthetic silicate fibre.

(¢) Brucite, a fidbrous magnealun hydroxide alnout free of
silica

6 Chenical Composition of Asbestifors minerals in Relation t

Irritation.

(a) Nothing in cooposition correlated with relatlve irrite
‘capacity. .
(v) Prelininary acid treatment

i Hydroohloric aold
‘11 Carbonis aoid )
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(c) Effects of Alunlnum |
7 Physical Properties in Relation to Irritation -

l) Length of fibre
Effeot of Crushing
_ Haat treataent »
8 Nature and sxgnirioance of Asbestosis Body
(a) For=ation
- ib) Protective effect preventing further lrritatlon
o o) Ulticate solubllity in tissue ,
9 Theories of Aation or Asbestiforn Klncrall'

(a) Chenical - reasons for considering invalid
(b) Mechanlcal - experimental deconstration ot. e

10 Cozplications
(a) Infection, tuberculosis and other varieties .
(b) Cancer of lung - experlnental data suggestive but not
- proven .

11 Dlsablllty

12 Essential Featuren of Hazardouo Expolure

(a) Mature of dust - fibroue ocomponent and elze faotors
(v) Atasspheric C ncentratlons - probably lower than for
Quartz .

1 Inadequacy of standard impinger sacpling mesthod
which does not collect the dangerous fibres - .

14 Eleotrostatic preclpitatarsamplxng prererable but
nethod zust be modified ) _

q:ﬁ

(c) Duraticn of Exposure

13 Recoonendations for a New Standard of Safe Atnoopherle Cc
centrations of Asbestos Dust

(a) The Quaol-offlcial standard.of 4 to 5 nllllon particl
Jer cu. ft.
(b) Work upon better method of sanpling

(¢) Necessity for comparison of results wlth x-ray rlndix
in eaployees _

¢ 14 Prevention
| (iffﬁgiﬁ e (a) Chemical means not practical . .
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1 Acldosis necessary to dissolve fibre in lungs worse °
than Asbestoslis .

11 Aluninun Therspy inapplicable

111 Chier reliance still upon dust prevention with
speoial eophasls upon the fibrous ocomponents
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ASBESTOSIS - AN:CTED QUTLINE INDICATING RESULTS
PART I - HUMAN ASBESTOSIS

I Human Pathologi and X-ray Pattg:na - Desaription
Baged upon 23 hunah autopsies

2 Ash ard Mineral Yalues in Huoan Lungs.
3 cgnglzéatiég of Asbestosts

(a) Susceptidility to Inféction ' -

4 Tuberculous- High incidence in English experlence rot
duplicated in surveys of Aserican Plants. .
Availadble autopsy statistics decelving because of sel-
ection of material. ‘

11 Non-Tuberoulous< The sane reason prodadly applies .
' should be cheoked by analysies of ab-
senteeisn anong asbestos workers.

111 Cancer of Lung Ditto, dbut there are nov on record 10
_ : cacee of. lung cancer in asbestoe workers.
Compared to the total nuzber of autopsies
on astestosis, this incidence is excessive.
No euch frequency has been discovered in
eilicosls or other forms of pneucocanio-
sie except, the Schneeberg mines of radio-
active ores. The evidence ie suggestive
: but not conclusive that -asbestosis cay
- preciplitate the developoent of ocancer in
susceptible individuals. - o o

-4 Diseablility

Clinical experience suggests that truly disabling asbeetosis is
panifested by less striking X-ray changes than a corresponding .
degree of silloosls. 8uch dleability in asbestosis is due to - -
disease within the lungs and not to secondary heart disease. As -
4An eilicosis, asscciated pulmonary infeciion increases the anount
6? geverity of the dust fibrosis with resultant accentuation of .
disacility. There is urgent need for a careful physiological
stuiy of pulmonary functlion in asbestosis of varying eeverity.
Undoubtedly, there are zany dlagnosable cases with no significent
disability. e

S biarnosls depends updn three_raotors.

L Hiatory of adequate exposure, usually 6 to § years, some-.
(9)5 figzgf{ogser.“atsvork where both the concentration
" craracter of the "asbestos® duet are hazardous..
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(o) Evidence of dlune‘ln & charasteristic X-ray pat:ern. l\ -c.

. (e) A physical Jxanination vhich reveals certain charncterlnticc-
siens and nay revcal evidencea of dlsability ¢ present..,
(@) Asbestosis bodies 15 the epu»um are confiraatory when the -
orevious faotors are all nositive. However, the bodles ‘.1':
gcay be absent, partlcularly 1:. the abserge of bronchitis -
infection. : S
- Asbestoaubodlec uncupoorted by other evidence do not nake ;
.a dilagnosis. 'QOocasional ones heve been found in about 15
autopsy specinens of persons with no known exposure and no
tibroaic. prohahly or nan-ocoupatxanal origin.
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PART II Experinentsl Asbestosis 23
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: (a) Inhalation _E_ap_q___r_ %0 Plant’ Dua; - apeciﬁ.c rm-om 4 o
¢ lungs, but no obanges elcewherew e .,:‘
(o) Injections of: Suagenaiong Pure nggral 1nto Traohen 2y

" Slatlar ruultc. 2" By L - '.-r%'.‘"
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(¢) Injection of Susggnslgn _: Hineral‘into other organs

. Fibres d:.uolved- no uoeatous mdlel' tissue reaction_con
fined to phygooytoua and emapmlauon. _~ Coaparo the - —‘;;::

asbestos t.am or hm:.srg subJectt T N ’C'i:‘,,,

11 gac.;:__u_s_e_emmm ;
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n Unlike free ullca.-ubutoa d.oes no’ jrodme 1t cpociﬂc atrec

An any organ of. any: species. or anisal.~"1t-csuses fibrosie “only:
the lungs of nn and. thoge. of'a fev ot the spooieo tested. .:35*

«”'y ’s‘ oo-‘“.‘ -np YR .ﬁ\ " '.‘_ M ' .
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1 TFibres like chrysotile having a oertain degree of flexibility
]~ and elasticity accunulate within the finest air tubes; granular
) duet 18 oarried further on and 1s widely scattered through the

terninal air spaces.

(v) Rate of tiseue reaction to asbeestos is muoch more rapid than .- -
to an aotive dust like quart:z. Evidences of formation appear -
as soon as eufficlent ooncentration of fibres has localized: .
‘dn speoifio areas; with quartz, there 18 a latent period of -
sonthe. . . ,

(¢) Reaction to asbestos does not progress on oedsation of expos-_.
ure. Young scar tissue that may have formed, ocontracts and
becones core densc but the area of involvement decreases. in o
size. In silicosis, the .young nodules become larger after . '
exposure oeases. S e ST RED

(d) Asbeatosis Bodles sre a specific concommitant of this fora of
pneumoconiosis. They are due to a deposit of: protein and iron

upon the surface of inhaled fibres. In gulnea pige they.form .

after about 60 days of oontaot with the tissue. They sre abund-:

ant in man and guinea pigs, (See paragraph 2.-above) but much = :-

: larger in the former probably because the:larger sized air tubes
qk; adoit larger fibree. In cats, rabbits and mice, there is an..- .~
atypical coating of a few of the fibres-after much longer resi---:

dence in the lungs; in rats and dogs no bodies could de dis- " . .

covered. - Fron paragrach 2 it is apparent that their occurence .
does not parallel development =7 fioroeis. In lung injection: ' .
experinent, the bodlees have el ‘eveloped until af%er fibrosis - -

6‘?‘#-- Yo~upll eévrnced. The nusber of bodies seenes tu dccrease .0 -

. several years after exposure cveases. A e

¢ Comoaretive Effeots of Different Agbestosls Mimerals . .. -
(a) Canacien Shrysotile - highly irritating. . - - - & .- -

(b) Arizora Shrysotile klow in iron) idﬁiily irrifating and pfo-xﬁ; '
ducee Just.-as many asbestosls bodles as the Cana@lan product -

with over 1l tioes as nuch iron.

. R
@ omae 0n o o4

smmssems Mo

(c¢) Crocidolite - The South African blue asbsstos is known to cause
asbestosis. Only a limited supply of thls material in pure . . .
forn was avallable, noest of it was uged earlier in the vork in . :
non-productive ex;erinente. For the later critical injection
teste into the lungs, a Bolivian variety was substituted be- .
cause of its high purity. Its fibres were much straighter, . .
stiffer and oore elastic than the cottony South African variety. :
Perhaps because of these peculiarities, it has not given: . :
reactions comparable to ohrysotile... It produced asbestosis . :.:. .

S ' bodies but:did not localize in the terninal alr tubes nor. cause
S . % s any fibrosis. Tests now being repeated with:a typical:South
et African cerocidolite with physical:icharacteristice sifulating

Lk N
L6 M oaEma mmeem e b

chrysotile. - .iviy
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: (c) Bga; A% 1gn1tlon zeuperaturel;vator 18 drlven;ofr,buz tbog§3:T‘

:\itzrzbrc-ctructuro ie 9reoerved.--r1bres besome’ extrensly: brzgtla..s-
=~ v.The physical ohange -alters typioal localization within thg' FELT -
1ung|, no fibroe‘s d.velopa.'raaotion 1Umited to: ph!lsooytoazd%

, " No asbestosis bodlies formed. sy~ - thig’~@ios Moy . .‘S-:---‘-!'.{ ‘
v R NAL AR E St e
VIID Nature and Sisnifieance’af Asbestomis Bndies R A %
. l\-"ﬂ- . c‘\ -. ..- o - _...-‘.. . :".

.’J

(a) Bodies probdably result’ rroa dopoaltxon of iron} and organlc .
Datter on a sloyly Ai080l17ing Libre of .asbestos..:-The sourcs . .
of the iron 15 mors likely to be the.lung tiasue than ‘the |
@ineral iteelf ae the ooatlngflo -Juot “as-heavy on-fibrous . ---
pinerals o: lca tron conteat. as upon._thoae - hzgh in iron. .-

AL oot "\.““"’"‘E rd’u‘g&* ;"’.ﬁ \ ‘Q- & _’* r:u'

(v) . The effect of aabestosis body ‘fornation’ is assuzod to be pro-;
tective although it has not-bdeen.possidle:to ieoclate a large ¢ ..
enough quantity of. these strugtures:in.unaltered.fors for RSP
purpoees of test.- Ths smooth rounded-ends”presentcd.dy the “« «-
bodiss would not de neohan.toan.: A.;r:.taung“i‘z-ﬂ,;-ﬁxqzﬂ e _:'j\ )

(¢} If they were oapablo or caua&ng “Irritation . the fibrosis in the -

) lungs should progrees atter oXposurs ceases hich ¢ dnes ot -

'l-.‘,... papes e 1.1'-( ~’ .

(d) The e*;ggal dieaapearanoe of bodies (and'tihrea) long after T : .

gi:_ _exzosulf’loints to ultimate aolubllity in' tissue flulds. .
, | (e} Tue bodies are probably a rortultoue concocnitant rather than
a cause of fibroels.

IX Theories of Irritant Action of Asbestifors Minerals

{a) Cheztcnl These experiments do not confirm the theory that
asbestosis 1g merely a fora of silicosis resulting froa free

N eilica liberated in the solution of a silicate molsoule. If
this were true asbestos,lite cuartz, should cause fidbroeis in
any organ of any species for the exper-:enta have shown that
injected assbeatss dissolves in these locations. EHowever, 1t

oes not cauge such reaction ia eny locatlon but the 1unsl of &
% species. ) :

(v) _:::Lfl_issl.s.&t_m

%e w-e propoeing the theory of nmechanicel irritation which s
nanifested only in the lunges because this organ is the oaly one
whose noroal physiological funations involve a high degree of
mobility. zZxperioents designed to prove the necessity for cotiaon
in this tigssue have falled for technicsl reasons.

For this theory to be asplicsble,-it is necessary that the )
fibres be concentrated in the fivs terninal alir tuves. It has
begn shown that only ohrysotils of the aabestiform olnerals thus
S : rd& fas the proper physical oharacteristisa.to insure such

A : .~ localization. t 18 also sssential that the fibre shall persiet
= . long gnouch before it &issolves in the lungs of spscies like -
nice, rats,tGore. 1t ag.arently dicsolves so rapidly that it ~
exerts no irritation. Sioilarly rapid solution may explain .-

in part, the lack of tioroala 1n oreana otrer than the lun;s. \
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The fibree must be long enourh eo that they cannot be coapletely
surroanded by phacocytic Oells which would prevent contact of these
round, broken ends with the dellocate cells supporting the air tubes.
Obeervation “as demonstrated that these conditions are reallized in
guinea pizs treated with long fidre chrysotile and fibrosis results.
With the other asbestiform oinerals that have been tested, some or .
all of the prerequisits were lacking and no fibrosis developed.. . .

(¢) If the irritation were chemical, fine serpentine which has the
sanme chezical composlition as chryootil:iahould have also caused
fibroasls. The crushed chrysotile shoudl have been more active
than intact fibres, because of the greator curface arcas ex-
Posed to body fluids. On the assumption that chrysotile, like
cuartz, becomes coated with a very thin layer of aluningm on . . .
treatnent with colloidal aluminuz hydroxide, Oapacity to cause - -
fibrosls snould be destroyed if the sotion were chesical but:.

euch 41§ not the case. . o

(4) %Tre heavy coating resulting from asvestosis boly formation ap- -
parently doea'stgp tissue reaction but hgre thg_eftoctq‘l:ol-r -
prodsbly mechanical for reasons cited. ~ .. . . ... -

- (e) Heat sufficlent to alter chenlcal structure d QF‘P°Y5”P6V55'~
to irritate but it aleo alters essontial physiocel characteristic
that affect localization of the fibres in tne luncs,,5ﬁ;_j;’a

X Conolications , L |
(a) °uec§gtib111tz to Infeotion é;‘5f 
V3
1 Tuberculous - Asbestos behaves like ziost other mineralf, in A
this respect &nd nat like ouartz which specifically increases
native sugceptidility to the:tudbercle bacillus. This in- -

feotion may soread for a tise but then heals. The'reagl;gntgg
fibrosis accentuates t-at oaused by the azneral,fgﬁfs i

11 Non-Tuberoulous = of no greater frequency than in aninmali
inhaling dusts of other kinds. Oocasional epideaics of
pneumonia occur in our dust rooms, but these are due to ' . . |
fethods of housing rather than to dust; they oen alaq{occu:__
in unexposed aninals. o

111" Cancer o¢ Lungg
bacticolerly

No experinents were designed to iluoidata this point but
certain evidence sugzests that asbestosis cay actually
favor development of tumors in susceptible species.

1 1In guinea pigs, rabbits, rats, oats and doge lung tumors |
are rare. _ P o

2 ¥Yhen theae'ipooleo were subleated to 2 to 3 years in-
-~ halation of asbestos dust, the incidence of lung tugor = -
- was not increased. . ... . L S R
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S Some strsine of white nice do develop tumors without
appareant cause. y :

4 3Such a.atrain of white nlice was unintentionally used in
three inhalation experinments with asbestos.

5 Of 11 mice inhaling lonsg fibre asbestos for 15 to 24 months
8 developed malignant tucors in their lungs and 8 of thea .

had tunmors in other organs. Ihe lncidence rate 81.8% ls
excessive.

€ Of 22 mice inhaling ahort fibre acbestos for not longer tha
12 oontha only J doveloped lung tusors. Rate 13,6%

7 As oontrols, we have only the experionce with mice in other

duet experinents. -
for short periods, there vere S1 mice exposed to 4 other

kinds of dust for 10 to 12 months. Incidence of lung tumor

1.9%.
For lons periods, there were 143 mice exposed to 4 differen

kinds of dust, including pure quartz, 23 to 31 months. For
all this group of mioce the avera?o incidence of lung tumor
was 13.8%: the highest rate (25%]) was in a subgroup exposed
to flint dust. C '

Thus the incidence of lung cancer in the long fibre asbestos mioe.
wos over 16 tizes the average for nlce inhallng other Qusts for
coaporable perilods and over 3 timss the maxinoua for any other’groug
Hice exposed to the practically inert short fibre asbestos showed
fewer lung tumors although 7 times more than those in short exposur

to other dusts. :

“hese obeervations are sugrestive but not conclusive evidence of a
cancer etioulating action by asbestos dust. They are opsn to
eeveral oriticiesns. The strain of oice was not the same in the
asbeetos experinent as in nany of the others oited: apparently the
foramer were unusually sugoeptible. Not enough anicals survived in
the dust for longer than the 15 months apperently necessary-to -
produce many ‘tucors. here were no unexposed osntrols of the sanme
strsin and age ard no 4ioilar controls exposed to other dusts.

It 16 hoped that this experinent can be repeated under properly
controlled conditions to deteralne whether asbestos actually favor

cancegAQr the lung.

X1 Disabllltxl

Cannot be detercined in anicals. Lthe accidental deaths were
froo the same caises met with in all our dust inhalation experi:

gents.
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1 %ne hazrds increases. vit& the proportion ot intact fibres ';ﬂ 3
~ in the dust. Granular msaterial and orushed fibre are -‘,4”"?I
inert diluents. . o MRS S
- ‘4)'
11 The 1on§ fibres must be thin enough (1-3 Kicrons) and ehort ¢ :
= enoug under 50 Microns?) to be inhaled. : T

1y Very short rlhreu (under 3 chrona) are practically irnert.

’ (b) Atzospheric Coneantration Stlll under study. .

‘ Apparently this factor is 1ower than ia the case of duets

~~ oopposed of granular ninerala but nothoda or esticatlion are

» nlsleadlns._ ) i e

1 The average standard Publie 4ealth Service 1np1ngor sount
in the long fidre aob&ctos dust room'was .40 alllien particlel
per cu. ft. of air. als concentration:caused fidrosis .
visible to the naked eye in 20 to 24 minths. For comparison
the average impinger counts in an experiment with pure
quart:z vas 120 million particles per cu..ft. anﬂ rlbrouit
developed at about tha saoe rato.~:-,;. % ]

) e : S § 8 Hovever. inpinger oounts are deccp.lve becauae by thie .;

i o - method of saspling very few fidbres, which are tna algnitleant

elements in the dust are oolleoted.:;z=f?: .

e

111 Sampling with an electrostatio 9r-olpltator le a ouch gore .
efficient means of colleoting fitres froso air-borne sus-
pensions. Samples froo our long fibre asbestos room ..
showed that the dust in the alr contained 32.5% of fibres
few of which had been oollected or counted in tie iopinger
siuple. She latter aanpled largely the inert granular partl-
° e’o . . htl .

"1V As ordlnarily eaployed vreolpltator sanples are veighed nnd
the results expressed in mg. per cubic foot of air. There
is no ceans of converting auch values into aumbers of . -

.perticles particularly when these vary in slze, shape and
apecl'lo gravity.

Te
.«‘ ;-- - '......:-

v SLnultaneouu gacpling vlth preoipitator and standard io-
pinger ylelded the respective valuee of 0.65 zg and S0 =1l-
lion particlss per oublo foot of air.

vy ‘heoretloally the best lndex of hazard would be either the
nuzber or weight of fibrous elementa in the dnst.5
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.. (¢) Duration of Exposure . : Tl
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s. 7 3 Fidrosis viglble to the naked eye after 1 conths exooaure:“
increases in extent 1n sudsequent 13 ,conths. . :
S . o 'sl

14 The snan of life of our nost ouooop:lble lavoratory aniaoal,:
the gulnea pig has prevented continuing ‘exposure longer tnan

T threc years. In this perliod only-the couparatively early

Tel 3 stacee of "asbestosis have been-produced.- With the know-

N ~ ledre that we have galned, it ico. probable that fore extensive
BRI dlseage could heve been produced with a purer long flbre
2 er 380 -chrysotile. The long lived speciss,- llko cets, dogs are un-
;gﬁ?ﬁ- fortunately not ouoceptible.. . L

)

1;1 "For these reasons X-ray ohangoo hove been tininal and ve

.
- %4
. P
.
.

l" ffk‘r\
)

= '+ were not able to r41:111 one of the obJGOtiveo of this pro-
0“'.;-‘. - “.'! erm. . s o ha ‘g * 3 .‘ -
‘;’_-“ . ‘: ~ . c e L .0 iy o0
e X111 Recomaendstion fgg‘g qu Standard of ngg égggggﬂ:;&g‘922232325322_
..g;:.;:;;' of A_s_be__s_t_cg ___‘?‘E : _// R R ,
3y VT e -4, Ul et o«
Ei & (a) While there ia no ofrloial otandard. tbo’tentatIVe one of
E}t-,{ 4 or & nillion partioleo per cublec root of alr is rrequently
i;f:;;-“ quoted, R T e
3 M . : crwys M
&Eé ~ . () 7This is probeoly unrallable booauoe 1t -18 based upon 30ﬂ°11ﬂ5
e with: & standard ispinger vhich ve havershown does not collect
t}f’ . - oosfof the rlbreo that are the source of ~hazard. :
ﬁf " {c) We now think t\at a otandard should be based upon oanpleo :
- collected with an elecirsstatis precipitator if it is feasible
N to deteraine readily the relative proportion or fibres irn such
L ucterial. 3 . el L
¢ -v ‘ 22 7‘ RIS
: (¢) Worx is etill in progreoo upon- ‘the latter- point. :
: " ..*3',‘._ . - -
. (e) To e of wvalue’ the nev otao¢ard vould: hsveuto‘be .correlated ... %
with the'X-rey findings- upon-euployeeo exposed . to 4different
concentrations or duot. B N it Wite S
. _J ‘~ .‘ . . v.:,‘. -‘.-'; ‘.:.;‘; :f;,' "l:.:':h N .._' . o
XIV Ereventicn of Asbegtgoig 7.; F‘ “:.f;ﬁg;ﬁﬁﬂ;tf \.' R
: L TN 3o =
The expericents h.vo failed. to devolop anyfﬁractical oheoioal T wE
tesns of neutrallizing the aotxou of fibrous: oobec og.:, . Tl
e e e Qg wF ARG NP LA
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(a) To alter the hnnan’lung ‘60 that 1t would: dlooolve'asoeotoo 254

fibree repidly like a rat would necesegitute: (wrevee™ ) E
) creeting an acliosis whioh would boaworoe t“an the elfests of -~
b —— . e Q@ - - ¢ .
the fibrosie .. " : i _;_ .:‘._ . -.'u_\'..':_f;f:i%._\z:::..:_"‘: - ,"
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e (b).- Appcrantly alunigun,’ yhich 1a,80 orreouvo-e_gaxnrnr n .u ca.
R bu nttle inrluenge lpon: fibrous Ol‘..,"lqtllg.‘,
e T !":. - \.“"(- 1‘&'1?‘ L «’-‘-""---’ Noad u'.vi’fl‘:.“(-n. \&1-.«."'" q %
ISP (-3 B How"er. 1t would be B, sreat :heorot&oalunteraat "t treatip <
Fadn . Y ‘ few cases with realcd dyspnoea’fron asbestosls: by ‘Alumlnun“in-’i' -~
it 9 halation. Ve -ar:by<no meansipertainynqthersthsifavoratiléiyas
TR ?L,ruultc upon advanaed giliopties are. :due- £pYatghesical’ neujrali-
VS C¥2 eation of quartziintths’ Qunga i ~Aluninun il m"h"-““‘r?‘;”:&i
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(d)‘. Chi.ef rellmoe‘*i'uo:-azlll De based “upon: oontrol”or dust in'.s
‘e alr and, in viow: ot:.theue 'experiuentr;-particularly upon’ the S
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