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ir :te ng3ssnt rervort I fird nost of the irformation
1 further i COE-*riﬂui n o rreviousg resnlts =23 renorted in
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hen %his sxrarimental —or!t 3tarted in rsaren of

. riner ~udlinzé the cbjectives ag beirs twn-old:

To ovgerve b x-rar axazination any tendancy torTards
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¢oTal mang of T45%rozisz in ths lua~s of azperinental
ani=aig su bjaczod tc hign gongart-ationa oi asoestos
18t ovar rrolcnred ti—e irmtervals.

o Geteraize if ncsoidleo wnother che irritation that
égvelo~s Irom 48ues.oe uust i he lunr tigsues 1g
z reenlt oy ermsmleel uflec.g, cor mechanieel cotion

To dote tihe rceults secn to poirt defiritely
alcal actlon us beiuz the cause »f libr.sis. %his

e

meczs sinply tluat the shepe and size of the particles that
accuriulcte in the lunrs anrears to be of more importance
as o source of irritation thar the cheniical conposition of the

Dr, Gardner hzs found contrary to vhat. was expected,

hat the finer varticles cause leas irritation than the coarser

particles.

dust for twenty nonths have not developred f{ibrcais of lung

tissues, wherezs in previous experinents with coarser vpartioclea

of a2sbegtos ddst, {ibrosis develored in 1§ —cnths exrosure.
annzars to be ca imrortant voint 226 scmethirs heretofore not

khown.

Aninals exposed to high corcerntrztions of very fine

Thls

08t orf the exnerimental results seem to indicnte
thot asbestos dust is probably less llkel: to produce fibrosis
of the lunss than other torna of silica or silicate dust.

There is soms ovidence to show that crrsotile

fiber mcy bde more hormful than other varieties of asbestos that
have becn tested including Anosite. his {3 not conclusive
at this tine however.

.0 further cheor the rnechanical theory as the

souroe or irritation injections of coarse dust are being made
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'Progress Report on Asbestos Experiments

Decemter 9, 1938
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In reply to your letter 5f the 6th, I may say that
any progress report of experiments en asbestos dust will
necessarily te extremely brief.

In the original experiment, uncdertaxen with the grant
from the asbestos industry, anirals hzve now been exposed to
the very finely ground asbestos fiter for =2 period of 20 montas.
Concentrztions of ztmoscheric dust ranging from 125 to 160
xillicn particles per cubic foot of air have been zaintained in
the custing room. Animals killed at intervals tnroughout this
period have failed to exhibit any gross evidence of fibrosis.
Mirute astestosis bodies nave been observed since the second
month but cellulsr reaction 1s still limited to widely scattered
microscopic foci of early fibrous tissue. This is at variance
with the experience in a previous experiment where concentrations
of only 39.5 to 55.6 million particles per cu.ft. of air had
already produced gross evidence of fibrosis in the lungs after
15 months exposure.

As previcusly reported, the assumption that grinding
asbestos fiber to an extremely fine state of subdivision would
accelerate the development of reaction in the tissues nas not
been Justified. On the contrary such treatment seems to have
had the opposite effect and almost destroyed their capacity to
irritate the lungs. This has led to the hypothesis that the
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irritation Irom asbestos dust is nat of chemical but 1s more
provably of a mechaniczl nature.

Several collateral observations appear to support this
view. In a3 series of Intravenous injection experiuents with
four different varisties of asbestos, ground so that none of
the particlss exceeced 3y in dlameter, one gram doses failed
to produce fibrous changes in any organ ol tne body after one
years tize., Since free siliic2 introauced 1In tnis zanner in-
variably doss czuse Iibrosis oI 3 characteristic nature and
~since sucnh reaction is inversely proportional to the size of
the injected particlas, it seems logical t5 infer thzt the re-
action to asbestss is of a different nature.

Chrysotile asbestass continues to give trouble, we
have never been apl:s to Ilnjesct the fuil dose nor to 4eep an
animal élive for more than 7 days thereafter. Either the
physical or the chemical properties of this mineral render it
unsuitable for injection into the veins. Thnree other foras,
crocidolite, amosite and amphibole have produced no ill effects.

The reaction to innhaled asbestos, unlliite that to
crystalline silica, is not a progressive one in experimental
animals. In a previous experiment 8 months exposure ollowed
by removal of the animals to a normal atmosphere for 2 or 3
years resulted in retrogression rather than progression of pul-
monary changes. The asbestos fibers were present in the lungs

in very appreciable nunbers and they became coated with the
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material responsizlz for the formation oI the asbestos boay,
They were still present at the ena'of the observation period
but no rfibrosis had appeareac. Pernaps one might agree with
Dr. Leary that the coating on the fibers is protective ang
that because of it they lose their capacity to irritate the
tissues. Thnese otservations coatinue to sugzest a cecnanical
fora of irritation which 1s manifested oniy in the lungs beczuse
only this orzan zmoves enough in normal function to be so irritezted.
we are attempting to checi these hypotheses by a new
innhzlation experimernt with long-fibered crysotile. Another dust
room has besn assigzned to asbestos and 2 suitable apparatus has
been perfected for breaging up this material and generszting a
dust containing a high percentage of fiters. Concentrations of
120 million per cubic foot of air are being mailatained in the
dust room. A group of 100 guinea pigs, 20 rats, 20 mice and 6
cats have now been exposed a little over one month. The time of
course 1s much too short to anticipate results of any kind,

We are also making further checks by injecting short and
long fibered asbestos directly into both lungs of a group of
animals. To ascertain the influence of active motility on the
part of the lung, we have induced an artificial pneumothorax on
one side to put the organ at rest; the other lung continues to
move noramally with respiration. If our assumption is correct, we
may expect that the long fiber material will produce fibrosis

only on the side where active motion occurs; in the collapsed

lung the long fiber should have little effect. The finely ground
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material should produce no reaction in either lung.

I7, as anticipztad, the long fiber innhalatioa experi-
ment gives rise to pulaonary fibrosis we shall follow the
developuent of the changes in x-ray films as originally
proposed when the snort fiter inhzliation test was undertaken.
Eowever there is 1ittle point in undertaxing this phase of ths

wors until the xonthly autSpsy samdles begin to reveal definite

<

evidence of pulmonary change.

(sizned) LEROY U. GARDNZR
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