infundibular passages, they aro alse present in wie casrous
“treas, in tho neighbourhood of the phthisieal cavities, an:d
somo can bo demonstrated in tho fibrotic arcas surrounded
by definito Gbroblasts. One in particular (seo Fig. 12)
moeasured about 75 x. It is clear and segmented in its
middle part, but the extremities are nodular and clubbed.
It is ditlicult to.imagino that a foreign bedy of such length
could Lo transported Ly phagocytes, but they may represent
larger bodies left in a bronchus which has hecomo
obliterated. The bodies have beon oxamined with the
micro-spectroscupe, but so far no cluo as to their naturo
has been obtained by this means, They are not refvactilo
by polarized light.

.
.
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Nature of the Dodies, *

Wo have shown these proparstions to several patho-
logists, but tho appearznces are new to them. To coofirm
our own opinion we havo submiited them to experts in
zoology, who aro unanimous that they are not of animal
nature, Wo have also submitted them to botanical and
‘chemical authoritics, and though thero bas heen u consider-
allo difference of opinion, some regarding themr as hypho-
mygcetes,. tho genoral opinion has been that they are ot
vaegetable forms, . . Lo .
. The fact that exactly similar bodies have been found in
tho lungs of auother asbestos worker, and, so far as I can
ascortain, bave not been found clsewherc, would secem to
-indicate that they aroesscutially derived from or associated
in somo way with tho asbestos itself, It is also certain that
they do not in any way rosambla conerctions, largely com-
posod of calcium and other salts, andgalso contzining iron
derived from blaod, such as havo been deseribed as strepto-
thrix forms in the spieen, and which may closely simulato
mycelial ‘filaments. Tho hypothesis advanced is that these
badies aro purtions of ashestos fibres in tho pracess of altera.

. tion and absorption by hirdrolysis, either by direct chemieal
action or by enzymes. Tho particular variety of asbestos
with which this patient warked was a Canadian serpentino
(chrysotilo). It would probably comtain siliea and a
magnesium salt ip.about cqual proportions (40 per cent.)
{ . with up to 3 per cent. ferrous oxide, 1 per cent. of alumina,
and water. IFrom its high resistance to heat wo aro apt to
i regard asbestos as indestructible, but, given time, it is
possiblo fur hydrolysis of such silicates to occur, oven in
pure water. Such hydrolvsis would by hastened and intensi-
fied by the presence of CO, in tho pulmonary alveoli, and
the warm moist atmosphere there would, no doubt, accclerato
s process. Kven under theso conditions tho process would
pocessarily bo a2 slow ono. Tho magnesium could bo
eparated out as relatively insolublo carbonate, or moro
luble bicarbonats, which in turn would be converted into
puy other salt for which thero happened to bo the appro-
riate acid arvailable, .
The iron existing in- a ferrous condition in tho presenco
f an oxidizing agent might bo converted into tho forrie
tate, and subsequently precipitated -as bydroxide. The
bilien might pass into o colloidal state, at first in sol form
(orthaesilicic acid), later passing into a gel (metasilicie acid).
If this were so in sol form, it would tend to rvemain
associated with tho surfaco of the asbestos fibro by
adsorption, and might bo held thero till it becamo a gei.
Iu timo tho gel might adsord the solution, and so gradual
conversion of tho fibro into a mass of gel would occur.
There might be in tho tissucs sufficient albuminoid material
to effect rapid gelatinization of tho sol, particularly if, as
would bo the caso licre, tho sol was being slowly pr:’dnccd.
Tho fact that the gel is of high surfaco tension, and
formed at an irregular rate, would give it a spheroidal
steucturo and account for some of tho appearances seen
hero, Whether this bo tho cxact explanation or no, it is
at least an hypothesis which should bo capable of experi-
niental verification. As has been held by Gyo and others,
in cases of silicosis there may bo a dircet chemical actinn
of silica on the tissues apart from the moerely mechanical
irritation of tho particles, with the pruduction of fibrosis.
Orthosilicic acid is, as has been shown, an active poisen,
but rapid conversion into metasilicio acid would minimizo
its action. . .

As to tho ruutive part played by tho asbestos and tho
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change, it is dillicult to say, but it is a reasonahid M,
tion Lhat the tuberculusis was a superadded infoction, :ul:i
in Dr, Grieves’s caso referred to abave thero was in th..
scctions oxamined 3 considerable degres of fibrosis withy:.
apparont tuberculosis. Tho imnediate causo of deatlh i~:
that caso was a torminal broncho-pncumonia. Tili sam,
experiinental work is completed tho oxact naturo of th,
foreign bodies must remain in doubt, but their hiwij,
characieristic appearance may weil prove to be an im'{-:ur'.
tant diagnostic poiut in tho recognition of tho lung of 5
worker in asbestos.

T am mnch indebted to Dr. Cooke for matlerial from hix c3se
to Dr. Griovo for an opportunily of examining his microscopic,}
scctions, to I, L. Robinson, D.Se., of the Chemical Departuiwn
Armstrong College, for his advico and suggestions on the chemistyy
of tho silicates, and to Professor W. H. Lang, F.R.S., of Mag.
chester, for s ressoncd opinion as to tho noa-gounial oature ¢

tio forcign bedies.
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CLINICAL ASPECTS OF PULMONARY ASBESTOSIS,
. : Sn; EKOMA§° OLI%ES, MfaDﬁ., F.R.C.P,,
s ician, X s N
'coqi'?y]::n;g}:mrims ~Pro£&’s:lrmt th?}'ﬁncx?:l'g’ and 2mﬁi¢m
. . of Medicine, University of Durham, _ .

Dr. W. E. Cooxe has given a short account of .the histure
of asbestas, also of the processes of its manufacturo ing
cloth-like structures much in tho same manuer as rux
cotton fibro is woven. He has toid us that in the carding
department a considerable quantity of dust is evolved. Tihs
crushing of tho ruck is not carried on to any extent in
this country; this is usually done in tho couutries wiers
tho mineral is quarried. Canadian rock is crushed
in Canada so as to reduco tho cxpense of transpors 1o
Great Britain, Our workers are thorefors less expusud 0
tho harmiul influcnco of the dust—a fortunats eircuu.-
stance, sinco tho rock frequently contsins as much as frum
80 to 60 per cent. or moro of silica. .

With tho exception of Dr. Cooke's paper on puimanary
asbestosis published in 1924, and tho details of a fatal ez
publishod by Dr. Moutague Murray in tho Charing (rn:s
Ilospital Guzette in 1900, thero has not-been, to my knww.
ledge, anything written in this country upon tho subju:,
1 havo had, however, tho opportunity of visiting asbeatus
factories in Amcries, and of scoing cascs of pulnwuny
asbhestosis through tho kindness of Drs. Haddow and
Griove of Armicy, Leeds. It may, 1 think, bo safely sail
that thero must have been several deaths of workers in
British factorics from tite malady, but as no autopsy and
micruscopical oxaminations of the lungs were made the
deaths wero probably certified as pulmonary tuberculosis.

Asbestos manufacturo is largely a familial occupativn.
It has been carricd on in this country only for a litile
over thirty yoars. Carding and spinning of tho fibre sre
important processcs in tho manufacturo of asbestos gowls.

In theso departments many women are cmployed, mothess

boing succeeded by their daughters. Whero ventilation ot
tho carding and spinmning rooms is properiy attended to
tho stmusphere is fairly clear of dust and foating fibre,
otherwiso in theso operations conmsiderable quantities of
dust becomo suspended in tho atntosphere. In 2 B:m:h
factory tho dustiest process is * hand beating’ of the
finished matircsses used for covering and protecting o
internal machinery of automobiles. This work should amy
bo undertaken in 3 room separated from the main fasts
of tho factory, with open windows at ono end and sirong
down-draughts at tho ofhior, but even with this precautiva
men working therein shounld wonr masks.

Recently, with Dr. Crievo of Armiley, I c:ami_n(_:d wo
women who are tho subjects of pulmonary asbestosis, ux
aged 48 and the other 38. Tho older patient was one «f
the first to commence work thirty years agoe in 8
particular factory I visited. At that duto no dunger fr.2
dust was anticipated, so that no offective ventilation .-
the workrooms was attempted, such as prevails towdaz.
Although only 48 the first patient mentioned looks alhe
by soveral years, and is extremely cinaciated. She znie
up worlk a year ago on account of inercasing 1313}‘2““1




