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Ir has been kmown for some time that workers exposed
to the dusty atmosphere arising from some processes in-
volved in the preparation of asbestos materials suffer from
pulmonary disability. The mining of the mineral -itself

- is probably not a source of danger, as asbestos is mined

mostly in open quarries, After sorting, thers' remains
waste rock which still contains fibre in payable quantity.
Crushing of this rock causes a considerable degree of dust
exposure, and exposure to the dusty atmosphere-is still
more cxaggerated in the carding and spianing of asbestos
in the mills. . ..

: Very little coficerning the pathological changes in the
lungs of persons working with asbestos has been found in
the literature, and it was thought that a record of the
following cases might be of interest. -

" On September 2nd, 1926, the medical officer of an asbestos
mine in Southern Rhodesia forwarded to the South African
Jostitute for Medical Research ihree small specimens of lung
fromn a postemoricm case for listological examination.

: . : Casz 1 (No. 8026). - - .

. The snbject was a male adult native, who had worked for
twelve months in the asbestos mill, und, except for a short
Period. Lefore his death, had had a good record of health.
or nine weeks before death he suffered from acute tuber-
culosis, and the post-mortem findings showed miliury tuber-

- colosis involving the lungs, liver, spleen, and pericardium. The

object of the histological examination was to ascertain 1f
there was any evidence of fibrosis in the lungs which might be

- directly ascribed to the nature of his employment, since workers

in the mill are exposed to a very dusty atmosphere. - |

* Apart from the tnberculosis and associated fibrosis, sections
of the lungs chowed a certain amount of conmective tissue
change which bad no obvious conmexion with the tuberculous
process. It was also found that curious golden yellow seg-
mented structares, with rounded or club-shaped ends (Tig. 1),
were'embedded in this fibrons tissue, together with very minate,
doubly refractile particles, the latter presumably silica.

- Although the curious segmented bodies were remarked upon,

no further investigation was carried out at the time, snd the
attributed to the presence of

. Case 1 (No. 11016), '
It was not until Seplember 28th, 1927, when a portion of
lung from s second case wus sent by the medical officer from

silica.

- the same mill, that the foreign bodies and fibrosis were more

fully investigated. This Tiece of lung was from a male adult

native who had been employed in the mill for a period of two

- years. About Beptember, 1926, he was admitted to hospital

sufféring from pneumonia, and had a long illness. He was dis-

. charged, and later (September 19th, 1927) readmitted in a dying

condition. He was very emaciated, and had the physical signs

were firmly bound down by adhesions, the root glands enlarged
and hard, and the lungs on section fard &nd fibrous with an
almost leather-like consistence, The mesenteric glands were also
considerably enlarged. Co '

Histological sections showed a reneralized bnt moderate degres
of fibrous thickening of the pleura, trabeculac. and alveolar
walls, In addjtion, there was & much more marked fibrosis
arranged in arregu’lar-stuped nodoles, chiefiy yelated to the
blood vascular system and bronehi, This fihrous tissue was
cellolar, the elements arranged in en irregular manner, snd
included some small lymphocytic accurnulations (Fig. 2). There
was no resemblancs to the orderly, whorled arrangement and
sharp definition of the silicotic nodule (Fig. 3), The bronchi
were ihe seat of slight catarrhal chanpes, and many of the
alveoli contained ** dust cells ** filled with phagocyied particles.
There was no evidence of tuberculosis or acute pneumenic con-
solidation. Embedded in the fibrons tissues, ving free in
alveoli (Fig. 4), and contained in phagocytic cells, thers weres
numerous golden yellow segmented bodies (Figs. 5 and 6), a few
arge angular black bodies, ond very minute doubly refracting

. Particles. Phagocytosis was & very striking feafure. Large
- numbers of the bodies were contained within crdinary mono-

nuclear eella mnd irrammlnr.chanad sanléinaalendad fiod ot

tuberculosis with fibrosis. At autopsy the lungs

E=HNDT
(Fig. 7). Phagotytosis was not confined to The siated N

but even lnrgogu?o.tds were seen completely enclosed nnﬁften
bent in order to mliow them to occupy the space within the

cells (Fig. 7). It was thought that theso foreign bodies,

together with the erystalline matter, may have been the cause

of the fibrosis, as the connective tissue, both in distribution -

and formation, was very suggestive of changes resultini_from -
1

a dust occupation of the lungs. At the same time the history
of pneumonia and protracted recoverr must be taken into
consideration, since an unresolved pneumonia with subsequent
fibrosis is not an uncommon occurrence amongst natives working
on the mines in Bouth Africa. - .

. -t = Cases 1o AD IV (Nos. 6419 and 6731). .

. Consultation of the records and Erevious histalogical sections
of material from the same mine has revealed two additional
cases, both of which showed lobar pneumonia. There was very
littls -connective tissne increase, but the unusoal stroctures
(Fig. B) and refractile crystalline particles were present. N
history of length of service in the mill was obtaine
of these cases. : .

. Further study of the golden yellow bodies showed a

tariety of shapcs, but the most common forms had rounded ™™

or ‘club-shaped ends and o segmented body tapering ta-.
a finely pointed tail. They were non-refractile to polnrized .

light, soluble in strong seids, and; on raising to & red heat, . .
turned black and tended to lose their outline. ¥n sections -

treated with hot dilute hydrochlorie acid and potassiuin
ferrocyanide they gave 1 well-marked Prussian blue:
reaction, Ko ‘pigment cxcept thesa structures giving the
iron reaction condd-be detected in the sections examined.
Strong hydrochloric acid, having been tested for the
presence of iron and found negative, was used to dissolve
out iron from fresh sections.

with potassium thiocvanate, and the red-pink colour -dis-.
appeared on the addition of a solution of mercuric chloride.

The sections were re-examined and showed that the majoritye - ;

of the pgolden yellow bodies had been dissolved out. From
a large percentage of iron.

mineré on the Rand who had died from silicosis and tuber.
culosis were examined. Bodies such as have been described
above were found in none of these, nor was the Prussian
blue reaction or other test for iron positive except in those
cases where the pigment was obviously of haematogenous
origin. A single case of & miner was also investigated; he
had worked for twenty-cight years in the haematite mines
in the North of England, and subsequently for seven and
a gquarter years in the gold mines of the Rand, Bouth
Africa. The cause of death was carcinoms of the gall-
bladder.’ Macroscopically the pulmonary root glands were
enlarged, pigmented, and fibrosed. The pigiment was dark
‘rust-coloured and gave a marked Prussian blue reaction
‘with dilute hydrochloric acid and potassium ferrocyanide,
‘Oecasional rust-coloured subpleural islets were visible. On
section the lungs showed a slight diffuse fibrosis and o

few largoe areas of fibrosis. The whole lung gave a marked -

with either. -

[

these tests it was concluded that the structures mntaine((:ﬁ

As controls, sections of lungs from a large number ofw:x

After treating the sections. -
the hydrochlorie acid gave a very distinet red-pink colour_ -

4

-

iron’ resction. - Histological sections™ of tbe large areas -

ehowed moderately well defined, but irregularly shaped,

masses of well-formed acellular fibrous tissue (Fig. 9).
The alveolar walls were slightly thickened, and there was
a moderate degree of connective tissue increase round the
blood vessels and bronchi. A large quantity of pigment
of a reddish-brown colour was contained in phagocytic cells
and Irving iree in alveoli, alveolar walls, and between ihe

fibres of the newly formed fibrous tissue. The greater part -

of this pigment gave the iron reaction. In addition, there
was another variety of pigment, in much smaller quantity,
in the form of erystalline refractile particles, The latter
was intimately mixed with the iron-containing dust. This
long was especially examined to determine, if possible,
whether the same peculiar bodies were heing formed from
o deposit of ferric iron dust as in the case of an asbestos
dust which contained both ferrous and ferri¢ irom, A
careful and thorough search was made, dnt no particles

time of thoe paticnt’s death this case of ironstone phthisis
was complicated by underground woik in the pold mines
on the Rand, but in 1019 it simulated, by z-ray photo-
arenhe and nheeirnl senamination. an eariv ease of silicosis.

|

with o similar appearance were detected (Fig. 10). At the "
I
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. and confirms the findings of Sir Eenneth Goadby' and

Dr. Cronin.? .

In addition to the human lungs showing asbestesis, Dr.
Mavrogordato of the South African Institute for Medical
Research has supplied me with the lungs of a guinea-pig
which died in December, 1027, from causes other than
asbestosis. This animal was exposed to an asbeéstos dust
atmosphere experimentally. The length of exposure was two
hours a day on each of fifty days. The first exposure took
place on February 4th, 1925 and the last on April lst
of the same year. The ashestiform compound used for the
experiments was n chrysotile’ obtained From the miue in
Southern Rhodesia. Histological sections showed a slight
generalized fibrosis and an increase in pigment, but the
interesting feature was the presence of the golden yellow
bodies (Fig. 11), similar to those seen in the lungs of
buman pulmonary asbestosis.. R

A comparison between the human cases and the experi~
nental animal showed that the fibrosis was more rapid and
ixtensive in the human cases than in the experimental
snimal, This is readily explained by the difficulty in
reducing the tough u{uto: fibre to a uniformly fine
powder, and to the presence of » comparatively small
proportion of the rock dust which is usually associated with
asbestiform compounds, For */ dusting ”” snimals a limited
amount of dust is available, and of this only a small
proportion contains particles of sufficiently small dimen-
sions to permit of their reaching the lung alveoli. Im
silicosis* the size of the majority of the particles® which
rcach the alveoli is between 1x and 3u; in the haematite
lung, mentioned above, the particles appear larger, but
vven here are much smaller than the greater number of
those prepared from asbestos for ‘/ dusting "' experiments.
In the working mill the conditions are very diffeent from
an asbestos dust atmospherve produced experimeuntally. Fine
dust is continuously reaching the atmosphere, and only the
very fine particles remain suspended for any length of
time. These gradually increase in numbers until a maximum
concentration is reached, then remain more or less con-
stant during working hours. Thus it will be seen that,
in order to produce changes in experimental animals show-
ing the same degree of fibrosiz in the same length of time,
an atmosphere approximating that of the working mill will
have to be obtained.

The amount of fibrosis in two of the hwman cases
(Cases 1 and 1) was quite definite, and, if due to the
presence of asbestos dust, the initial rate of production was
rapid when compared with present-day non-infective silicosis
on the Rand. It is difficult to state a definite time for
the production of an appreciable degree of fibrosis in puve
non-infective silicosis, but modern observation tends ta show

© that it is in° the neighbourhood of ten years. In Case 1

a moderately marked fibrosis had taken place after one year
of work in thé mill, but this was complicated by tuber-
culosis. It is known that the rate of fihrous tissue pro-
duction is very much greater in_dust diseases complicated
by infections, but even allowing for this the connective
tissue incrense in Case 1 was rapid. In Case 11 there was

- o still more definite fibrosis nfter two years of work in

the mill with no evidence of tuberculosis.

Before this work was completed Drs, Cooke,® Stuart
AcDonald, and Oliver” published their papers dealing with
pulmonary asbestosis, and previous to that a.short article
on the same subject appeared in the Lancet,. The similarity
hetween the case described and ours was suspected when
the first article appeared, and our work goes far to confirm
the findings, As in those recorded here, the ashestos dust
responsible for the changes in the lungs in their case was
a chrysotile, Whether other ashestiform compounds are
capable of producing these changes it is impossible to say,
as there appears to be no record of auy such cases in the
literature.

In the Union of South Africa® and Rhodesia there are
many asbestos mines, from some of which chrysotile is
obtained, but two other interesting varietics are found—
naoely, crocidolite and amosite, Amosite is a compara-
tively recont discovery, the chemistrs of which has not
heen completely worked out, but it appears to be somewhat
similar to crocidolite in compositios. Both these come

pounds contain » large percentage of ferrous iron. Analysis
of four samples of amosite’ showed between 32 and 44 per
cent, of FeO, and eight samplés of crocidolite® between

-16.6 snd 40.5 per cent. Up to the present there has been

no examination of post-mortem material from cases of
death among those working in mills where these minerals
are treated. No such material has been made available.
Chrysotile or serpentine asbestos usually contains 2 to 3
per cent. of FeQ isomorphously replacing magnesin. The
analysis of Dr, Cooke’s case showed 3 per cent. of FeQ, and
the Rhodesian mineral, .according to Mr. A. L. Hall;?
2.44 por cent. Dr. McCrae of the Covernment Chemical
Laboratory, Johanneshurg, analysed the FeQ content of the
asbestos used by Dr. Mavrogordate in his animal experi-

| ments, and found a much lower percentage—namely, 0.45,

Apparently. even with very amall percentages of FeQ the
golden yellow bodies are formed in the lungs. -

- With regard to the unusual structure and chetnical
nature of the golden yellow bodies found in the lungs in
pulmonary asbestosis, until many more cases have been
examined and more experimental work has been done very
little can be stated. There is no doubt that they are in
some way associated with the asbestos, or, probably, mors
particularly with the FeQ content, either of the asbestos
itself or of the dust of the mill. This dust contains & much
higher percentnge of iron, which may be derived partly
from the lode from which the asbestos is mined. -

Three possibilities regarding the formation of the golden
yellow bodies are worthy of mention: :

(1) In the form of a gel, as suggested by Dr, Stuart
MeDonald. :

(2) As particles of ferruginous quartz formed in the lungs
under conditions similar to weathering, or ferruginous
quartz changed in composition as a result of combination
with coustituents of the body fluids. In support of this
it may be mentioned that crocidolite, which is an alkali
silicate with ferrous iron, is especially liable to decomposi-
tion when exposed to weathering. Sodium iz removed, the
iron oxidized and bydrated to form limonite, and silica
set free; there then results n ferruginous quartz which
possesses the finely fibrous structure of the original miveral,
It is extremely hard, and coloured a rich golden yellow. It
i possible that a change such as this occurs with the small
quantity of ferrous iron associated with chrysotile, and the
colour of the bodies in the lungs is very suggestive,

(3) Phagocytosis of these structures is a very prominent

feature in the lungs, and it was thought that the action of :

these cells may have heen responsible, first, for some change
in chemical compusition, then o building up and moulding
into the various shapes seen. .

The fibrous tissue change in the lungs of the above- ;

mentioned cases of workers in ashestos mills is probably
the result of a reaction on the parts of the tissues to both
the golden vellow bodies and & small quantity of silica.

Sufficient cases of pulmonary asbestosis bave not been
recorded to base an opinion upon the liability to secondary
infection by specific inflammatory processes such as tuber-
culosis, .but it is very suggestive that two of those now
recorded, which have been examined histologically, have
shown tuberculosis complicating the changes produced by
an ashestos dust occupation of the lungs.

Besides these cases there is still further evidence in
favour of tuberculosis being a complicating factor.

Dr, H. M. Murray reported a fatal case in the Charing
Cross Hospital Gazette in 1800; and in the United States
of America, from one source,® during the period 1807 to
1014 there were 13 deaths, 3 of which were from tuber-
culosis.

In 1910 Dr.. Collis** reported on the. relationship of
asbestos dust to pulmonary tuberculosis, and found that
5 deaths from phthisis had occurred in five years amongst
s staff of less than forty workers employed at a factory
where asbestos is woven.

In eonclusion, T wish to record my thanks to Dr. Mavrogordato
for data and material from an experimental animal; te Dr,
Irvine, chairman of the Miners' Phthisis Medical Bureau,
Johannesburg, for material from silicolic cases and from the
lungs of a bacmatite miner; to Dr, McCrae for his analysis of
the FeO content of a sample of asbestos; and to Mr, P. Longmore
for his valuable assistance in preparing the micranhatoeran
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F16. L.—Pulmonary asbestowis (Care 1). Golden 3. 'l Fi6. 2—Pulmonary asbestosis (Caze n). Irregular
Lodtes lying an the ecntre of a nodule of youny r.:ousx fibrotjc nodule showing s moderate degree of cellularity,
tissue, (x 850.) The tixlies rrﬂmldcd ;,-ina this: tirgue:, are just-wisible, ---
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. Fic, 4 —Pulmonary asbestosis (Case 110, Small phago-
cytes containing granular dust and golden yedlow hnlies,
One large body is lying free in the alveolus, (x 830.)

F1G. 3.~Silicosis. Nodule showing orderly wherled
arrangement and eharp definition ¢haracteristic of this
type of fihross, (x 250)
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F16. 6.—Pulmonary ashertosis (Case 1) "
‘ellow Rructurs with globular ends amnd ecpme
wly tapering towands one end. (x 850.)

F1¢, S.—Pulmonury asbestoxis (Caxe 1), Large pollen
vellow structures with glolntlar ends and segmented body
tapering towards one end, (x 8%).)
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ABDOMINAL -PAIN AS EXEMPLIFIED IN
o ACUTE APPENDICITIS:

A Crixican axp Brotogical, CoxsSIDERATION.#
. BT
" JOHN MORLEY, Ca.M,, F.R.C.S,,

HONORARY ASEISTANT BURGEOK, - MASCHESTIER XOYAL INFIRMARY;
EONOZARY COXSTULTING EURGEON, AXCOATS HOSPITAL; LECIURER
1IN APPLIED ANATOMY, MANCHESTIR UXIVELRSITY.

. Tes Evorurion oF otn EKXOWLEDGE OF ARDOMINAL
Parx.t
Arxost the first considerable contribution to ocur know-
ledge of the mechanism of abdeminal pain was mado by
J. Ross of Manchester' in 1887, Ross held that there
were two kinds of pain in visceral disease—true splanchnic
pain, felt in the affected organ; nnd associated somatic
pain, referred to the cerebro-spinal nerves of tho body wall,
Lennander? established the insensibility of the exposed
" gastro-intestinal tract to tho ordinary painful stimuli, and
attributed all abdominal pain to stimulatiun of nerves in the
sensitive parietal peritoneum. Mackenzie, whose views form
the orthodox teaching of the ‘current texthbooks, accepted
Ross’s views on somatic pain, but rejected rplanchuic
pain as non-existent. He believed that painful stimuli
passed from the viscera through the nfferent splanchnic
nerves to the spinal cord, but were only appreciated by
ithe brain as arising from the sensory nerves of the parietes.
|Alackenzie’s theories of a viscero-sensory and viscero-motor
jreflex have been widely accepted, and will be discussed
ilater. Hurst* in 1911 published observations which have
‘restored our belief in true splanchnic pain; he proved that
this type of pain is produced by a single adequate stimulus-—
nemely, increased ‘tension in t.go muscular wall of the viscus
concerned. Yet Hurst does not reject Mackenzie’s views on
the viscero-tensory aud viscero-motor reflex mechaniszm.
My purpose in thia paper is to discuss the light which
s study of acute appendicitin throws on the mechaniam of
abdominal pain; and since Mackenzie's theories were based
very largely on his observations in cases of appendicitis,
this disease may reasonably be used to test those theories.

Tae Two PAINS IN APPENDICITIS.

The conventional teaching on the pain in acute
npfpendicitiu is ihat the attack is ushered in by ?nin
referred to the region of the umbilicus or a little above
ir, and that after o few hours the pain becvmes localized
in the right iliac fusss or moves down into that region.

The Initial or Central Pain.

The first point that I wish to cmphasize is that the
initial pain is entirely difierent in character and in its
‘mode of origin from the pain which appears in the right
ilinc fossa a few hours later. The initial pain is felt in
the coutre of the abdomen, and though the patient may
refer it to the mid-line at or above the umbilicus, he often
describes it as * all seross,” sweeping his hand evenly
acrozs the -central region of the abdomen. 1t is, in short,

*A post-graduale lecture delivered at the Manchester Roval Infirmary,
* tFor reazous of space Lhis introductory section has boen sbridged.

. it

- ‘ [\ Y - - 1
very imperfectly localived. The pain i .
the psatient as * like an ordinary bellyuche, bur more’
severe, 1t is frequuntly griping in character and varics
in intensity; the more severe spasms usually ccenr at more
or less regulor intervals, and last for a few secundg, during
which the patient moans and writhes restlessly in bed.
This carly pain is entirely unassociated with any tender-
ness on palpation, and the patient may rub or press on Lis
abdomen in a vain attempt to secure relief—a thing thut
he never does when the second pain has appeared. )

This initial pein in appendicitis is, I believe, a trus
splanchnic pain, and, like all true splanchnic pain, is due
to increased tension on the muscular wall of the viscus
concerned. Bome degree of obstriction to the lumen of
the appendix, causing retention of inflammatory cxudate
distal to the obstruction, is an essential factor in its pro-
duction. BSometimes—in fact, it is almost the rule in the
most fulminating cases—we find o hard, laminated faccal
concretion engaged in the relatively narrow base of the
appendix, while distal to it a collection of foul pus under
great tension rams -the concretion home into the base. In
this condition, so well described by Wilkie* as acute
appendicular obstruction, the central pain in the umbilical
region continues until general gangrene or locnlized per-
foration of the appendix relieves the tension within it and
the pain disappears. In other cascs s stricture at the base,
tho result of some former ulceration, gives rise to the sawe
sequence of cvents. In others a kinking at the base com-
bines with inflammatory swelling of the mucosa to occlude
tho outlet into the caecum, In yet rarer instances o
foreign body is the occluding agent. A eritical examina.
tion of the specimens removed in & large number of cases
of enrly appendicitis has convinced e that wherever this
splanchnic pain is present some degree of obstruction to
the lumen, with retention of inflammatory exudate under
tension bevond it, will be found. It is possible that the
inflamed condition of the appendix lowers tho threshold of
painful stimulation and allows a relatively slight disten-
sion to cause pain; bui without increased tension visceral
pain is impossible.

Under certain conditions recurrent attacks of appendicitis
mny occur in which this splanchnic central pain is the only
evidence of the disease, and great difficulty in diagnosis
results, A striking instance of this difficulty was afforded
by & man, aged 21, who gave a history of four severe
nttacks of epigastric pain, each lasting for a few lhours,
during the course of four months. There had been neither
tenderness " nor muscular rigidity during the attacks.
Exploration a week after, the last attack showed that the
only viscus affected was the appendix, which was swollen
and congested in its distal portion, There was a varrow
stricture at the base, and, distal to this, a collection of
thick yellow pus. In the ten months that have passed
since the operation there have been no more attacks.

It is evident that this patient was suffering from recur.
rent sttacks of acute obstrmctive appeundicitis of too mild a
type to causs perforation, and that his pain was of the
pure splanchnic appendicular type. Tho reason for the
entire absence of local pain and rigidity I shall discuss
later, when dealing with the second pain, The bricf inter-
mittent colicky attacks of central -abdominal pain so
common in children, and described -by physicianz as
¢ umbilical colic,’”” ore very commonly due to spasmodio
efforts to expel & concretion or o mpest of -threadworms
from the appendix, and form another example of pure
splanchnic pain,

Although the splanchnic pain in acute appendicitis is
felt in the umbilical or lower epigastric region, and not in
the region of the appendix, it should not be described as a
referred or reflected pain, as no radiation of pain or reflex
process is involved. The appendix is developmentally a
part of the mid-gut loop. The brain can only appreciate
painful stimuli arising from any portion of the mid-gut as
vaguely situated in the centre of the abdomen, and stimuli
of appendicular origin are no cxeeption to the rule. It is
characteristic of this splanchnic pain that it ns“dt.xll and
aching in character—ns patients cxpress it, like an
ordinary bellyache '—and vaguely ocalized;;
words, it is & form of Head’s protopathic pain.
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In the nresent caso pa jpvelveaent of thoe medulla cas
ferued,  lixtensive Lhrous meningitis resunbling gonm:s as
hosilur meningitiy bas also been deseribed by Askanu 31
Rusenlilath,’® Loenpobers,2® and others. As far as is Kiewn,
tine rvsts aro very littlo toxie, althouzh it appears that
Jorexia ocgurred at tho enset of infection or early in tlw
conrne of & case of disseminatud eysticercosis deseribud by
Major R, Priest*® i 1626,

10 case we record proved fatal after nearly six veaprs
wl sviuptoms; buu tho parasites, espevially when localized
in tho eyo or brain, may live for Jong perivds, vory rave
vaws boing noted up to twenty years (Kachemmneisior,
Bothetvanell, Picifer, and others).

RErTRe~rea,
' Ramler: O, Ned, lili. 32 (quorel by Fantbam, Sicphess, spd
Tucolald, Tha Animal Paraites «f Mun, Londen, 1916).
cotibea: Quoned by W, Onler, Prinripder and Practice of Nedirine,
VFantham, Birpdeny, ah) Theclald: The Animal Pardoter of Man,
Lemlsn, 1916, b 234,
s Vermen: Quoied by Brumpd, Peleis do Marmvitolegie, Taris, 1977,
3 Tua Vaslly @ Queted by Brumpt,
* MaArtLur, Licut.-Colonel W. P, : Personal cenmunicatiou.
? tmth, E 2, . : British Medical Jeurnal, 1920, ii, 470
CAltke., © J. Il Blad,, 1938, §, 843
Y iarimann, F.: Quoted by Oppedliciws, Texi-bool #f Nerpouz Lircetes,
Feha,, 1M1, ii, 2
v Virnacbergy : Charite-annalen, vol xxx.
40 \skavary : Zienler's pritr,, wcl, wil
e fiemrnblath ; Zeftaehe, |, Neure!,, vol, xxil,
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Resver or soe InuatazioN or Aspestos Drst.

aT

H. E. REILER, ALB., Ol D.P.H.Caxa.,

A3SISTANT MEDICAL OFTICIE, PTBLIC HEALTIC DEFAELTXEST, GLASGOW,
(With Specivl Flale.)
S ——

Tur ashestos industry has been in existence for over two
thousand years, and it is remarkablo thut the posibility
nf damago to the lungs, arising from the inlulation of
dlust during its manufacturing process, has not been ine
vestigated until within comparutively recent years. Very
fow cases of pneumoconiosis duo to ashestns dost have
been recorded in medical literature, and for this reazon
the notes on tho following caso may Lo of some interest.

Tho first recorded ¢aso wns that reported by the lats
Ir. Montague Murray of Charing Cross Hospital in 1800.
Na aother ease wos reporied], and the inferenco that ashestos
rhist might he the eavae of an extensive pulmonary fibrosis
was lost sight of for some timw. In 1624 and 1927* Dr.
W. E. Cooke published his exhaustive reports on another
rnse, and Jescribed in detail tho pathological ehanges and
his ¢ curious bedies,” which sro apparestly a unique
fenture of the microscopienl pieture.  This stimulated
ather investigations, and Simmon? has reported similar
findings in workess employeid ‘v the eryshin

rivk, 25 apart from the manuts- tnring Frﬂm In mosh
—nk tho cases Nuthorfo reported tho cxtensivé fihrosis has

fiecnr amsacinled cither with pulimonary tuherculasic of an

~IrreSOIVEF [nivuinoRia, and There has alWavs TAien 160 ]

Jeumonta, £ 1ICre  has alWwavs inen 10

¥IigHL doulLt o8 tn whother (e mhalation of ashostos aust

.-h'!-:'M wennsis Sor ter apd u bad eears ba wanrked gt g ovaLcng
marhine, wie i g oA = 1 . T & R N 1 %
SOOI AN o st ..Ju Al e weaving g aslestio siotis, e 311
Vi PETLTITATE o VR IAT AT e inanuferiure ot the muliissacd,
WIS prtensten 3ier coindlornbly  in e b pree- of -
dustiness, i therelors in U amnount of astuston diet  ybaded
by the vare 1o frpes ol workers, A<, dwweer, & nomier o
diff:rent provesw s, crolving a varying awoun: of JUF
€Al -1y . T : T AL_uhy
Process mat aloer ETIR AL MDA IET Proviowe,

that tEiv 03 T Lioo e Liislaie S
w peviee] du; BLE b T LALYE Wi igd L0 e proveiue |
of Jusi' ik Lie: prosent Lo, —

Hirtury ¢f Frose ¥ e =TEpatient kas bl a eruzh free
within & few nontle O sturning work 8@ meleeton, Luz Lo stang
that this was ** liom ths threst,” awl apprarsl v have bees
purcls the pale of dust irrnation, Witkin  pacvent vours the
couzhi haw bwreased in weverity, and there ha< teen 2 lithe
sputum first thing in the wmoerning, The sy sympuom 160 came
ungiety was bycatibessno<s, which developd five voave ago, and
thix has beemtie weventuated s then, s general enndition
s trmaimed sutisfactory, amd Lis parts alar svmptons were wa
ruflicioatly mnee: ta juterfere with b emplovment antil 8 feor
months 8en. A1 tns titne be caapaaneesl o dasapiede, jose .o
wiight, trequent night sweatings, and au ecenviona! shght achmg

Yoter oan Eromivgtiss=)ie i
7 o6 11 Moo vemmperat
it No ehwane a
lip< an?l che

& spareciilt mang weirl)
pulse, and pepications within oorwal
Septeea fioted o exan Lvianors o
Lobur o pot 3 marked feature,

elablang tote=d by the patient for at lenst twe Feure, Bpulum
wanly, atd o a wsauceid nature. Tubercle baciilus slwut s

frequent exammativn,

Eraminatioa vf Chrat—Inrpection showed expansion 16 be ple
.m‘CUﬁn"F ?&T D generally (oun inch Ly measureviuent): there wee hyperttopby o
(A

the extranrdinary muschs of respiration; the supraclavwulsr fovay
&wrrc markwdly hudlawed: the hrart ypex beat was in the btk

dntereontal spice within the nipple o, The percassion note ew
attencd throushaut; there was relative Jullness over the pizhi
upper lobe, bLoth wm fromt and belund.  Un ausculiztion Um
respitatery smrpiur wax dnami-bv§ penerally, amil of 3 band
quality over thee right upper ol anterioriy  an! posterioric;
expiration was prolenzy & il ever the chest; rhonchi woac gescral,
wilh bao picural fricuon ad both bases,
Other Syztema<Ezaminglion of other syetiims war negaiire.
Xelzy Lramtnatvn ~Tle: radiveram of the choet shows o ime”
mottiing of 3 siiretp: (g thvetghout lath fungs, Juoie marked «
o the right swe gwd at lath bascs, wtth indieation of a debuus
LShrosis, capnctally on the: rigit suds, (e special plate)
Progrese =The pationt was admitiod 1o howpital for elwsrvation,
and has nuw lewn au inepuctival for six menths, Dupng ke
eriod his peworal condiiion has meproved considorably, and b
rnu gied over 1ot in weight., The cvanesis whish had leen
noted on first examisation his to g preal exiemt diappearsd,
byt thers -ic still seaver evishenes on the choeks and b=, Tiw
enngh, which iv now mmutisily begs thoublmeome, is still preest, w
and there 1 a wamy mueond sputum,  Phyewal exanmanaiion o
tho cluwt revesls no mew feaiure apart from the aleeme of
Lropchitic sountds, The temperatian and pulss pesiainsd withia
normal limits durivg thw ponied of olacrvation aud Uvauctal
ia haepital,

Conclusion,

Thero svenes Jittle doubt that this i< a definito cawe of
pulmonary filirenix, the result of the iuhulation of fabess
dust.  Tho rocvnt development of svinptoms of toxacomix,
associnted with longesianding polmonary symplams, €
at first sugestive of a chronie pulmonary  tulerculos
with an acute exaeerbation. However, the phivsical signy
tho persistent abenen of the tuberele hurvillus in the
sputum, and the maintenanes of temperature and poiw
within nonnal  limits  demandid  further  investipgation,
The typieal radivgraphie featuns (signs trore marked in
tho basal. portions of the lungs) sud his loug periot of
amployment with adustox point definitely in the direetion
L of o filirosis of ocenpatiunal erizin, especially a8 there
is neither a histury of other ilinewss in childhoed o

Wits The primary cuose of the DeaRis;

The patient. » man sced &0 vrarx, was sent for an opinien
uf his chest comdition 1o the tulticulmis dwpencary. The yucstion
Wl Inberculosis was raised a3 a_conseqguence of his romplaing of
evagh and Vreathles-ness, combined with Joss of weight and
laseitude, cxtending over a period of eevcral months.

Pregious Histury ~Thero was no history of {ulareulosis in the
f-mily. No history could be elivited of any illnees in rarlv life
which wight Lave led to 3 pulnmary Chrecds, and, spurt fram
i srmploms which be considerl 10 be associatisl with  his
wedpation as on selustos worker, hie bas bad no otler ilinsyes,

tenpmitiva =When a bov he had worked for o very short
priead ju a glase works, Therealicr, for o prriod of twEniveiwo
oo, et WA e et mcanciated with the acdeeden indurtry, Ihigiser

adolescence to support a4 mure connon enue of pultmnary
fibrosit, nar deed this correlation of history, svmtows,
and physical signs eerur in these latter caces,  Toxacmie
trumptams iy the alreire of a tulwreulous affiction arc of
apecial interint : whethor they are the result of the alnorp.
tion of rnme stitient of the ashestas ruli or not b
a poiut wlach reguires further invesiization,
. Rerre==Te, "o
3CaAe, W .t Fhere e ot the Lunzy ne te the Ithalanion of Adate
Dust, Lotes’ Nowivn! Juurnal, 1923, n, 117,
ZConke, W, E. soaart MoNerall, and See T, ailiver:
Adluntanie, Loootias Mody-r? Joerrd®, 19200 (i, 1070,

Pulaneary

this poriod Lo bns besw ewployed ia the vabious procuss of
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sunshine there each day for three years, recorded by
the month, ranged from 19 for December, the lowest
_figure, to 9.5 in July, the highest. The average per-
centage of maximum sunshine from 11a.m. to 1 p. m.
—the period during which infants can be most con-
veniently exposed—showed a similar increase from
December to July. The sun’s.rays during December,
January and February in the fikitude of Toronto pro-
duce a slight but definite antirachitic effect on rats fed

on a rachitogenic diet. A 'sharp increase occurs in the ..
antirachitic, effect of sunshine about the first of March...

The antirachitic effect of sunshine in April and May
is approximately eight times as great as in December,
Jonuary and February. It would appear that the
increase in the antirachitic effect of sunshine in March,
April and May is due not so much to an increase in
the amount of the ultraviolet rays of the length present
in the sunshine in winter as to the presence of rays
that are shorter than those found during the winter,
‘I'he antirachitic effect of skyshine (reflected rays from
the sky and clouds) is approximately from one half to
two thirds as great as that produced by what is ordi-
narily termed sunshine (rays from the sun plus the
reflected rays from the sky).* .

Ordinary window glass is impetvious to the -anti-
rachitic rays of sunshine. Consequently much effort
hias been devoted of late by glass manufacturers to the
production of glasses that will transmit some of the
rays in the region of the ultraviolet. Reports on some
of the available products have already been published
in. THE JourNaL.® Those now marketed are ionly
pantly pervious. The studies of Tisdall -and Brown ®
o rachitic animals show anew that mo antirachitic
eflvet, or at the most a\negligible effect, is produced
by the sun’s rays through ordinary glass.. The anti-
rachitic effect of skyshine through the special glasses
is slight—in fact, almost negligible—except immediately
adjacent to the window. Similar results were obtained
with rays through an open window covered with ordi-
nary fly screen. In order to obtain much benefit from
tays through an open window or a window glazed with
Mrecial glass it is necessary to receive the direct rays
of the sun. Tisdall and Brown believe that the use
of special glass during the winter months is probably
of little value. Its use in the latitude of Toromto s
?untiﬁc«l from about the first of March on, as the
nwl.vmcnt spring weather prohibits the exposure of
pitients to the sun's rays, which at that time have a
Kreat antirachitic effect. By means of this glass, these
antirachitic rays can be utilized.

4 Tl
Tidall, F. F, qnd Brown, Alan: Antirschitic Effect of Skyshine,

A lall, F.
o Hin Child, 841737 (Nov,) 1927,

Moy 3¢y "Yyo" Window Glass Substitutes, J. A. M. A, 8811563

Siven |, J: ,Sheard, Charles: Ultraviolet Radiation and Its Trans.
Winlrur gy Y” ifious  Subsgtances, ibid. &8: 1315 (April 23) 1927,
ooy oo Vi Lemon, H. B.; Falk, I. S., and Coade, E. N.: Ultra.
Guly 14y yyen frem Sunlight and Incand Lamps, ibid. 893 187

o 1927, -
Maye 71 "": F. F., and Brown, Alan: Antirachitic Value of the Sun's
o )‘;'3'2'7""' Special ' Window Glasses, Am. ). Dis. Child,

EDITORIALS

iron-containing portions—the bugbear of the manufac- | &

" turer, the cause of ‘dust’ and a danger to the health | @

of workers in the process of manufacture.” ,' Q 'l
b=y

NOTE: THIS DOpuMEN 5D
JP{QL&QRM £ PPG F ”_ES

Apparently the first case of pulmonary asbestosis
reported was in 1924, W. E. Cooke ! has just made
available the record of a woman who began to cough
soon after she started work in an asbestos factory at
the age of 13 years. Her general health did not suffer
until she was 26. Five years later she was totally
incapacitated and she died at 33. Her complaints had
been cough, dyspnea, expectoration and lassitnde, and
the physical signs those of fibrosis and cavitation of
the hungs,, Postmortem examination of the patient’s
lungs* revealed diffuse interstitial pneunonia, chronic
bronchitis, some empyema, smthracosis and extensive
tuberculosis, Certain foreign bodies were unique,
They were found in the alveoli, bronchi, bronchioles
and interstitial fibrotic areas and apparently were
neither of  vegetable "nor of animal origin. The
hypothesis advanced is that these bodies are portions

of asbestos fibers in the process of aheration andb g E
absorption by hydrolysis, either by direct chemicaly &
action or by enzymes. The question remains as tdé w2
whether the fibrosis was the result-more of tuberculou g E
infection or of the presence of asbestos.- «Considerablés G ¥
fibrosis, however, has been found in one case withous< & &
apparent tuberculosis, e g <
Industrial dusts have been the objects of widesprea g &
research. In view of the fact that asbestos has beegy ™~ &5 &
in use since five centuries or more before the time cf g ¢
Christ, it scems strange that it has not, attracted atteg: . < 5
tion. Asbestos is a silicate and is associated with othd U = &
substances in the proportions given by Cooke & X z P
follows: lalas - Camuien 3 BnzZ
Fiber  -Chrysotile 2 W
Silich 1ouvecrrncanoranrescnsarnne .30 0.2 = &
B8 L. iiiuiriabesaraniennnas 43,37 50 gy e L e
Ferrous oxide ..c.....0000e vvsnanse .87 2.8] = [7.]
DB sersrerereunny evevas veree 227 0.0 gg;_ o
WRKE <uevvercenrnscnsesrnonnns - 1220 s MAXD

Microscopically, asbestos consists of translucent glis-
tening fibers, on the one hand ; opaque angular particles
and minute black granules, on the other. In the process
of manufacture, much dust is generated, particularly
in carding, and this dust is made up of the angular
particles and black granules mentioned. Few of them
appear in the finished product. Analysis shows:

Yimished article: I (as ferrous axide)...... tannans | -
Crude raw material: Iron (as ferrous otide) ,vurvuvas 2.81 !
Dust from earding room: Iron (a3 ferrous oxide)..... 184 ! n"?

!
“From these results it appears conclusive that the |
blackened brittle parts of the asbestos fiber are the !

Although Cooke’s case is only the second reported,
many other cases seem to have occurred. One patient,
for instance, who had worked in a carding room for
ten years bef re his admission to a hospital said that

2;. Cooke, W. E.: Pulmopary Asbestosis, Brit. M. J. 31 1024 (Dec, 2)
. Stusrt: Histology of Pulmonary Asbestosis, Brit. M. J.

I S

2. McDomald,
@11025 (Dec. 3)
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he was the only survivor of ten men who had started ried by the blood stream toward the heart. Ty,
work with him. Conditions are better now, for modern migration may take hours or days, but eventually theg,.

factories are equipped with devices for removing the wandering bodies reach the heart. It was surprisip,
dust, Nevertheless, ashestosis, because f its dangers t learn further, however, that the majority of thesy

and its wmique pathologic features, deserves ‘more objects do not remain in the heart but are pumped i,
attention than it has had the pulmonary artery and lodge in the lungs, where.
they produce infarcts with apparently little disturbance.
to the pulmonary circulation. The presence of thee.

FORKIGN OBJECTS IN THE CIRCOLATION °  gorin bodies within the hungs appears to cause Jinie

The protective devices at the command of the body discomfort. Abscess of the lungs rarely occurreq,.
are remarigble and varied. They help to avert disasser  Apparently sterilized foreign objects in the venous cir..

and sometimes death under conditions that -would tax enlation do little barm to the beart or longs, ang

the resources of the most ingenions physician to the gpsterikized objects which are smooth and symmetricy)
utmost if his assistance aloné were depended on to rarely eanse infection. Unsterilized, irreguiarly shapeg
devise redief. Some of the mechanisms on which the bodies, as nails or fragments of nails, are mug
organism depends involve chemical reactions. Thus, dangerous and give rise to abscesses.

acids and alkalis tend to become neutralized and conse- It will come a8 3 surprise to learn from Warthen
quently less harmfal. © Toxic organic products, whether that it is possible for objects to pass from the venous
imroduced from without or produced endogemously, to the arterial circulation, this transition prolubly
may be oxidized, conjugated or otherwise altered eccurring in the lungs, without leaving any macroscopic
chemically so that the resulting compounds are more evidesce of. pulmomary iajury. He notes, as others
readily tolersted and elimimated. Some substances, have observed, that the smaller, more symmetrical and
fike certain 0f the hexvy elements, may become innoc- lighter objects in the venous circulation tend to remain
uous througir deposition in tissues. The omtcome in in the heart, while the larger, more imregular anJ
all these typical instances tends to result in divcrtinF heavier bodies . are carried into the lungs. Foreign
danger. = o bodies that remain in the heart appear to lodge near
"“There are other protective reactions that dcpen& the apex of the right veatricle at the hase of the chor-
almost entirely on mechanical effects. This applies to dae tendineze, As this is the most ;cqssible_rg_npn
the disposal of Yoreign materials, particularly such as ©f the heart in man, the newly developed possibilities
are chemically inert and insoluble in the body fluids, o©f intracardiac surgery may be requisitioned whenever
Metallic pieces somehow manage for the most part to foreign objects thus 1 W DlD
traverse the alimentary canal without serious injury NO,TE: 144 {:

to it. The swallowed open safety pin bas given many Yr g YN
a mother well justified worries until it emerped with- Nom E’W‘BPG Fl LES
out detriment to the unsuspecting infant that ingested ,
it. Accidents. occasionally introduce metallic particles THE DANGERS OF ULTRAVIOLET RAYS
not only into the soft tissues but even into the blood The tendency of therapeutic methods to be adopted
stream. More than one bullet or projectile fragment and discarded in great waves of popularity and foryut-
has entered a large vein and gradually proceeded along fulness has never been so completely manifested as 1n

the path of the vessels. Where does it go? the current attention given to the use of physical thera-

A review of the literature by Warthen® has left him g‘;;ucdo barber snhopu ’wgd;he pmsp:t:::,t ,?c{m\gf
with the mmpression that wandering foreign bodies in - piidness with incandescent lamps colored purple, not
the venous circulation are carried by the blood stream

only do electrical corporations. as ultraviolet ray
-m&hmwhmﬁeymhp:mmbythe o

- deviees,, contraptioes delfvering bardly sy ultraviolet
chmnﬂouo!&uhwturbemmﬂnghdm radiation zt all, but some manufacturers of apparatus
the chordae tendineac of the right ventricle and sctmally delivering ultraviclet rays of potency endeavor

. gradually. embedded in the endocardium. No mention 0 place these devices wherever a sale can possibly be
'is made of foreign bodies reaching the lumgs. In ks made. Regardless of the fact that practially every
. awn stindfes at St, Elizabeti’s Hospital, Richmond, 'V} methodaneﬂntmy«jogmdmalsodohamn.

to determine the kep by foreign bodies i these maciines are being sold to bath institutes, swinr
the 'l'"andth:irul' . mngpods,msagepaﬂm,buutyparlmdubs.

ob'u o . timate lodging 1, per shops and innumerable other businesses in
plcr, objects of varions sizes and shapes Wert which medical supervision is certainly not probable,
!mengd in the veins of a series of amimals. These jindeed, hardly possible. Th sales are made notwith-
mvestigations showed clearly that the foreign objects standing the fact that scientific Fiterature has already
withm the omen of a normmal vein of a dog are car- revealed that the rays may in'some instances depig-

mentize or bieach the skir, that they possess dangerous
Amtgm uzﬂm, (Nov.) 19:7 &= Bodies in Vemess Clrvslation, o frocts far the eyes, that some people who do not tan
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A=RE=TOSIS, Lavrin 19, 1930

This is but an example of the matters which remain
to be dealt with. They are details, and only details
by comparizon with the arrival of a. great central |
scheme, but there will be room in their adjustment
for the dizplay of adequate leadership, and jt is not
100 #noh t0 give them consideration.

PULMONARY ASBESTOSIS.

THE introduction of that extremely useful substance
asbestos into industry has unfortunately given rise to
a new occupational risk and to yet another form of
pulmonary fibrosis, The material has in one
form or another been known since the days of Greck
and Romaun civilisation—the ancient writers refer
to it as " unyuenchable stone "—and CHARLEMAGNE
i said to have had a table-cloth made of it, which
wase cleansed by throwing it in the fire. In carlier
days the hornblende variety of asbestos was often
referred to as amianthuz. Sir THOMAS BROWNE, the
anthor of Religio Medici, in one of hie poems sizhs
1hat he might have amiantine toes which would not
~uffer from the gout. The indestructibility of
asbestos has no doubt been the primary reazon for its
introduction into trade processes; asbestos will
resiet great Leat, strong acids, and alkalis, whilst
owing to its fibrous etructure certain varictics of it
can be carded and spun like a textile, A report! just
published by the Home Office deals with the efiects
of ashestos dust on the lungs and on the dust suppres-
sion in the asbestos industry, and is written by Dr,
E. R. A. MEREWETHER and Mr.C.W.. PRICE, respectively
medical and engineering inspector of factories.
Dr. MEREWETHER'S report i6 based upon data ohtained
in an extensive investigation made during 1928 and
1029, initiated by the Home Office, following the
discovery of non-tuberculous fibrosis in the lungs of
an asbestos worker, of sufficient severity to necessitate
treatment in hospital, Prior to this the Home Office
bad knowledge of only two dealllk 3 ¢
“INNATAtion O] asDEBIOR QURL WHE 8 i ;

A survey of the ingustry in 1910-11 had not revealed
any serious hazard. The well-known triad—expaxure
to dust, fibrosis of the lungs, and high mortality-rate
from pulmonary tuberculosis~—has Jong been recopnized
in industrial processes involving the mee of free
crystalline silica, but,.as Dr. MEREWETHCR remarks,
the fact that a serious, even fatal, degree of fibrosis can
bhe produced by other dusts has not been geunerally
appreciated. A peculiar feature of the fibrosis
produced by asbestos dust is the occurrence in the
sputum or lung-juice of bodies, described by Prof.
MATTREW STEWART, which have a curious reremblance
to a minute crustacean. These conrist, as BURTON
Woaob and GLOYNE have shown, of a series of dixes
around a central epicule of asbestos.

The manufacturing processes fall into one of two
groupe according as they employ (more or less)
pure asbestos and nsbestos along with other dusty
substances. 'The former group bas been the sulject
of thie inquiry on the ground that the efiect of
asbestos dust alone must be worked out before the
complicated factors can be assessed, The popula-
tion at risk in thir group of the industry is not exactly
known, but is estimated at 2200. A certain amount
of selection was ured in the examination, new-vomiers
and long-time workers being chosen. The men
vxamined were with one exception at work on the
day of examination ; their number (excluding 11 cases
whe had previously worked in other dusty occupations)

P H.M, Stationery Ofice, T'p, 34,

Tof the disease.  Ju 133 cawes radiograins were made ;
BT 0T there showel definite difluse Tihroxis, 35 were

was 363, or 16:5 per cent., of the estimated total
OTRCTA 1N

e 1 " f these, 93 (or 26:2 per
diffuse ibrosis of 11 RS nﬁnhuﬁ%i'

only suggestive, Dr. MEREWETUER is careful to
empharise the fact that only a proportion of the
workers have heen examined and that it would be
unfair to aesume that roughly 1 in 4 asbeitos workers
have fibrosis; the group examined was leaded
with a high proportion of men who had been five
vears or more in the industry. The actual figures
were these. There were no cases of fibrosis among
those who had been emploved less than 4 vears,
36 cares in those employed from 5-9 vears, 27 cases
in those employed "10-14 vears, 15 cases in those
employved 15-19 yvears, and 17 cases in those employed
over 20 vears. Consgidering the relation of fibrosis
to aza the largest number of caser were found in
the age.groups 30-39 and 4049 ; Dr. MEREwETHER
deduces that the important factor is the length of
exposure, and that the age factor ir negligible. The
diffiendties in ascertaining the incidence of fibrosis
amongst workere in particular processes meem insur-
mountahble ar many processes are housed in one room
and workerr are traneferred from one process to
another.  But there i elearly a lower incidence and
probably a later onset among the spinners as a group
than among those who crush, card, or weave ashestos.
No evidence was found to indicate that one variety
of agbestos is more potent thun another in produecing
fibrosic. Concentration of dust and length of exposure
are interdependent factors, For a number of vear:
dirablement, it seems, is curiously slight, even more s
than in the case of silicosis. This may be due in part t
the character of the diseare, and in part to the fact tha
the work i not as a rule rtrenuous. The affecte
worker often continuee at work with occariona
breakdowns from bronchitis until he his aware ¢
shortness of breath upon exertion. A termin:
broncho-pueumonia or other acute infection ma
supervene while the man is still at work ; with othes
there may be a period of invalidism. Particulars ar
given of ten cares up to the end of 1929 in which a
advanced degree of abestosis without tuberculos
was the primary caunse of death. nine heing verific
poxt mortem. The length of exposure in these cas.
varied from 9 to 24 years. The rate of progre
feems to vary within wide Limits. With continu.
exposure to high conceutrations of dust the fibros
may be fully developed in from seven 1o nine year
with a lesser the fibrosis may take 15 to 25 vears
mature., So far as the available data go there is 3
special liability to pulmonary tuberculosis among
asbestos workers.

Preventive measures are dealt with by Mr, (.
PRicE in the second part of the report. The factor
and workehops concerned number at least 169,
which 18 are textile factories. Small premises :
the rule. The majority are well-lioused and w
ventilated, but there are some open-sided &l
which are difficult to keep clean, and some which .
congested with material. The arrangement«
ventilation vary much. Dust removal ayste
where used effect a measure of general ventilatic
over-head extracting fans are unsuitable and i
used. Extraction by downward dizplacement has b
vonsidered for weaving rooms and MNr. PR1CE consi
it might, with euitable sfermards. replaee
Joralised exhaust ventilation, althongh it could no
fuccessful  withont effieient heating, While

1s. 8d,
! Toe LaxceT, Mineh 1nt, b, 445, and March 20th, p. 501,
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is represented by the effort to find a nonvolatile agent
for complete narcosis or, failing that, a nonvolatile agent
ta serve for so-called basal anesthesia, supplemented by
the use of a volatile anesthetic. Lendle’s paper seems
to show that neither Avertin nor the barbital derivative
“Pernocton” is a satisfactory solution of the problem.
Safe and efficacious new methods of anesthesia may
result from the modern work in this field; but all the
evidence indicates that the products thus far proposed
for so-called basal anesthesia are hypnotics or sedatives
and should be used as such. They cannot be safely used
for complete anesthesia and can be safely used in com-
bination with other agents for the production of com-
plete anesthesia only by those thoroughly experienced
in the administration of anesthetics and closely familiar
with the studies of the use of nonvolatile agents for
anesthesia, Thus far their intravenous use must bLe
considered unsafe, :

——

- %PULMONARY ASBESTOSIS
In 1928 THE JoUrRXNAL,! commenting on an article by
W. E. Cooke,® suggested that pulmonary asbestosis,
because of its dangers and its unique pathologic fea-
tures, deserved more attention than had been accorded

. #t, Two and a half years later Mills * reported the first

cate from the United States., His patient had worked
in an asbestos mine in South America prior to 1898,
had returned to the United States, and again had been
employed in South America, this time in an unstated
occupation, between 1911 and 1913, He died in Min-
nesota in 1929, The history of the case indicates that
the asbestos which was found in the subject’s lungs
at necropsy was inhaled prior to 1898, 1If so, the pro-
found pulmonary changes which evidently were induced
by the asbestos, and which seemingly contributed to the
patient’s death, were present thirty-two years after
the agent that caused them was introduced. Even if the
exposure to the asbestos occurred at the time of the
patient’s later visit to South America, the pulmonary
injury endured at least seventeen years. Accordingly,
Mills has concluded that pulmonary asbestosis is an
incurable disease, from which the patient may or may
not die.- The cause of death, if tuberculosis is avoided,

“seems to be pulmonary fibrosis with jts indirect effect

on the heart. At necropsy of Cook’s patient, pulmonary
fibrosis and evidence of extensive tuberculosis were
found; it was not certain whether the fibrosis was due
more to the tuberculosis or to the asbestosis. In Mills’s
case, evidence of tuberculosis was not found but the
fibrosis was severe. The conjecture seems warranted,
therefore, that asbestos is capablz of producing two
types of injury, somewhat as iron dust iz capable of
producing two types of pulmonary siderosis. Accord-
mg to Bohrod,* who cited the work of Hart, the red
trpe of iron jung is.found in persons who work in iron
Tines and in factories using certain iron pigments:
Pueumonoconiotic induration predominates and there is

,._,2}&- Pulmonary Asbestosis, editorial, J. A. AL A. 90:119 (Jan. 14)

“zg. Cooke, W. E.: Pulmonary Asbestosis, Brit. M. J. 80: 1024 (Dec. 3)

3. Mills, R. G.: Pulmonary Asbestosis: Report of a Caze, Minnesota
. 13:495 (July) 1930.

1&:;. Bobrod, M. G.: Pulmonary Siderosis, Arch. Path. 10:179 (Aug.)

COMMENT ‘
© BY. PPG INDUSTRIES, INC.
little tuberculosis. Metal grinders and polishers display
the black type of iron lung; induration is less evident
and tuberculosis is unrestrammed. That siderosis and
asbestosis are allied seems likely in view of the evidence
that the iron-containing! portions of asbestos con-
stitute the danger to health in the asbestos industry.
Concerning the relation of physicians of the United
States to this industry, Mills pointed out that asbestos

is mined and manufactured in many parts of this coun--

try and that pulmonary asbestosis surely- will be
encountered. In England the workmen’s compensation
act has recently been extended to include this condition.®

S—

INSENSIBLE PERSPIRATION AND
BASAL METABOLISM

“The estimation of basal metabolism has proved to be
unexpectedly valuable as a diagnostic aid. The mea-
surements of the respiratory exchange, which are now
depended on to furnish the requisite information, have
been greatly simplified in recent years, so that the
procedure can-be made applicable even in the office of
the individual practitioner. There are, however, refine-
ments of technic that ought to be applied more widely
than they usually are. This refers particularly to the
proper preparation of the patient and to the maintenance
of strictly “basal” conditions. In the case of infants
and children, obvious difficulties present themselves in
the measurement of respiratory exchange as well as
in direct estimations of heat output. Fortunately an
alternative procedure has been proposed in the relatively
simple method of ascertaining the insensible losses rep-
resented by perspiration. The determination of loss
by insensible perspiration as an index of metabolism
was discussed in detail in 1926 by Benedict and Root ¢
in its application to adults, Its use in relation to chil-
dren has been championed by S. Z. Levine and his
co-workers 7 in the Department of Pediatrics of the
Cornell University Medical College, New York. Basal
standards of insensible perspiration were proposed by
these workers in reference to the normal infant. The
latest researches of Levine and Marples ® have been con-
cerned with the validity of the proposed methods and
their basis of reference to predictions. A statistical
study was made of the published data responsible for
the standards at present available for the basal metab-
olism and basal insensible perspiration of normal
infants, The investigation included consideration of
the correlation between the two variables in simul-
taneous calorimetric measurements as well as in inde-
pendent measurements with the respiration chamber
and the balance. The evidence secured points to a
high positive correlation between the physiologic mech-
anisms of heat production and insensible perspiration
in the human subject. H) l ‘)f 34 /

5. London Letter, J. A. M. A, 94:2078 (June 28) 1930,

6, Benedict, F. G., and Root, H. F.: Insensible Perspiration: Tis
Relation te Human Physiology and Pathology, Arch. Int. Med. 3811
(July) 1926. Insensible Perspiration and Jetabolism, editorial, J. A.
M. A. 901629 (May 19) 1928,

7. Levine, S. Z.; Wilson, J. R., and Kelly, Margaret: The Insensible
Perspiration in Infancy and Childbood: [ Its Constancy in Infamts
Under Standard Conditions and the Effects of Various Physiologic Fac.
tors, Am. J. Dis. Child. 37:791 (April) 1929; 1I. Proposed Basal
Srandards for Ynfants, ihid. 39: 917 (May) 1930,

& Levine, S. Z., and Marples, Eleanor: ITI, Basal Metabolism and
Ra=~} Insensibie Persniration of the Normal Tofant: A Statistical Study

of Reliability and of Correlation, Am. J. Dis, Child. 40: 268 (Ang.) 1930,
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and Bode would group under the scparate heading of
ervthroleuksemia, but there seems little necessity for
All cases of ervihremia may

) Frequent and
copicus bleeding and phenylhydrazine are regarded
as the best means of treatment. and a epecial warning

this furtber group.
be regarded as potentially leuksemic.

is given against splenectomv.

It is doubtful if the third group of Parkes Weber

and Bode—polycythemia hypertonica—needs to be
differentiated from the first, Polyrythemia asso-
ciated with high blood pressure was first described as
an entity by Gaisbéck, and on the continent rejoices
in an eponym. High blood pressure is found in many
cases of polycvthemia, both secondary and essential,
and renal disturbances are not uncommon. All cases
of polyerthemias might perhaps be brought together
under the first-and sécdnd of the anthors’ groups.

o
I o :

. ANALYSIS OF PSYCHOTICS.
THE discussion at the Rayal Society of Medicine
on psychotherapy in mental disorder, which we
reported last week (p. 825), revealed a divergence of
view which may be explained in part by differences
in scientific method and in part by differences of
training and experience. On the one hand are psychi-
atrists whose work has been concerned principally
with institutional material : on the other hand are
p~Ycho-analysts who for the most pait have not had
much to do with the t¥pe of psychotic found in mental
Linspitals and whose training in psycho-pathology has
been predominantly on Freudian lines. Dr. Devine
from a wide experience of confirmed psychoses again
advocated the view. so ably expounded in a recent
hook. that the basic cause of psychotic manifestations
i< primarily ** organic.”” He uses the term '’ organic '
tu & special sense as pertaining to the vegetative
nspects of the organism, not necressarily the same as
the usual clinical sense of *' structural.” With such
» point of departure it is clear that the modifications
which ps_vchotheralp,v tends to produce—primarily
it the psychological Jevel of the integrated activities
i the organism—cannot be considered as cardinal
i1 must be regarded as symptomatic pallintives.
Haveho-anglvsts. however, feel capable of explaining
41l the characteristic J)srchotic sVmpt cms in psycho-
L.:ieal terms alone, deduced from psycho-analytical
iterpretation of the mental processes involved.
I'ti- fact that these interpretations have not received
b any means a upiversal acceptance, and that even
thosee psyvchiatrists who Are sy¥mpathetic towards
much that is psycho-analytic ave still sceptical of some
of the most fundamental of the assumptions involved,
natupally does not deter psycho-apalysts from pursuing
theit working hypotheses. Dr. Glover refrained from
‘fang much more than defining the ways in which
by the special psycho-analytic methods of approach
1 - hatics may become accessible to psychotherapy.
It v<plained that the caser so far dealt with were
tew and the time that has clapred too short to
" v final claims. We might add that a perusal of
Alaham’s pioneer psrcho-analytic work on some
) 1 ~sive psyehoses. mentioned by Dr. Sylvia Payne
" or comtribution, does not compel conviction of the
velitnny of his interpretations,

Yt there is a viewpeint which in the discussion
*taween organicists and psycho-apalysts  hardly
teooved sufficient attention. although it is widely held
ey continental psychiatrists. For example, a dis-
"1t hiaslong been made between the * fundament al
1w process” and the * accessory symptoms ™
“! - hizophrenia. The fundamental process would

s cessory eVmptoms are presumably accessible to
i* " Jherapy. Similar interpretations would make
¢ w~es of manic-depregsive type and also many
r. ~omwetimes inherited. responses to peycbo-
_ . Viwetors, Tlere also psgehotherapy shonld havea
7" lupplication in the resolution of the precipitating

and paranoid conditions as frequently the result of
habit-deterioration, the psychotic development being
traceable in the'life-history, where traite of pereonality
emerge of a t that Jead=to increasing maladjust-
ment and finally to the rupture of compensation that
we call the psychosis. l.aooked at in this way the
therapeutic problem of the psychoses, as Dr. Gillespie
pointed out, seerns more hopeful, principally from the
preventive aspect. This would involve working with
children and adolescents in the pre-psychotic stages.
Some confirmation is forthcoming both from recernt
pavchiatric experience with children and alto, it i)
Interesting to find, from some instances of the psych e

apalysis of children guch as those quoted by Dr,
Melanie Klein.

What the discussion principally brought out is the
need for much closer rapport between the different

investigitors, psychiatrists and psvcho-analysis, It

¥T is now recognired that the inhalation of dust
generated in the manufacture of Aashestos often
gives rise to an insidious and progressive pulmenar
fibrosis which is distressing in its effects and
disastrous in its congeguencex. The value of asbesto~
depends upon its well-known resistance to heat
and to the action of strong acids and alkalis.
Its imporiance in the manufacture of fire-resisting
articles. whether desitned to protect agninst risk or
for use in connexion with machinery, and t1he absence
of any efficient substitute isthe canse of ever-increasing
demands upon the fact orier where the fibre-containing
rock is crushed and the fibres spun and cavded. The
number of persons employed in the fact ories is alyeady
large and. as Sir Thomaz Oliver?® points out, many
of the workers are voung, In the past too little
attention has been paid ta their welfare. and the need
for rigid standards of protection is wsgent if fwather
suffering and loss of life are to bLie prevented.
»_jnhalation o ;

contam=, but the resulting fibrosis
T 1 the nodular form seen in

other typer of silicotic lung—e.p. in gold mines
phthisis.
arc absent and are replaced by & diffuse fine interstitial
pneumonia.
radiograms of the two conditions. the gold miner’s
lung showing seattered dense rounded opacities which
contrast with the fine hasal mottling and linear striae
which are characteristic of 1he nebest o worker's lung,

The whorled formations ceen in the latta

The difforence is  alro  reflected  in

:nu'm-. T.. Arch, §. Gewerbepath, ind Gewerhehyg., 1928, i

"Nt Apother view regardsschizophrenia, paranoia.
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4 is-unfortunate that there ghould be such a division of L“‘_'_'j i
opinion as springs from imperfict collaboration. It So=
is clear also that there is mwch room for research Toi, = '
into the predisposition to psychosis and into the e #2200
possibilitier of modifying the various factors while €, 0 ~7=-
they are in the making. It would be most useful if & g {5 °
number of &Ieople. apparent candidates {ur psycho- =0 o
pathy, could be followed and studied from childhood s "‘;:
into adult life. Fwthermore, an attempt should be -~ °
made to disentangle the congenital or inherited and «!”'{ )
presumably lese modifiable predizpositions from those Jhw oy
which arc acquired and presumably more modifiablie. w020
Our county asylums, drawing upon a defined area of e foin)
population. ghould be peculiarly well situated for the |, . z
study not only of mental disease in families but of the it o
inheritance of individual traits and tendencies. In g [U—
the psyvcho-pathology of the developed psvehoses =, Ot
themselves there remains a wide field for study. Lo § -
The relative dearth of articles on this topic published 722 'ﬁ:
from mental hospitals in this country is in striking T
contrast with the number of researches on the physico- . léj
chemicsl condition of mentally sick patients, The R
problem of accesgibility has not been sufficiently e
studied ; a continuous search should be made for a R 7o
technique of access. When these questions have S
been better explored it will becane possible to discuss A
treatment, psychotherapeutic and otherwise. more -4
effectively. - b
1 -
PULMONARY ASBESTOSIS, =

T “'1‘“ e

EaE ety S TS



Y

o

T SN .

v e

Ldgw sa e~
r

R L MY

e

b

_._,qu‘
. . o

. medical practitioners. that,with a disputed diagnosis as | be recovery after delivery,

702 THE LANCET,] THE SCIENTIFIC EXAMINATION OF PICTURES,—A FRIPP MEMORIAL. [MaArcow 20,1

A peculiar feature of pulmonary asbhestosia in the | shadows are obtained mf (he whole nrinery
presence of the so-called asbistonis hodies. wee | 1f, huwover, the ronal function s deprosse
were discovered by I'rof. Matthew -Stewart in the | shadow may appear for six hours or mor, amn
sputum of workers suffering from the disease, and they | rapidity with which a pyclogmm is obiaim
have been demonstrated by a number of investigatora | therefore a rough guide to the efficiency of the ki
in scctions from the lungs, and in lung juice renioved | The method moy be rogarded as o delluite ads
during life by exploralory puncture or expressed at |in urology, Where it s suflicient for dingr
autopsy. The asbestusis body, which Lears a curious | purposos it ia obviously a grat gain ta the pa
resemblance to a minute crustnvean, consists of a]who is sparod uretoral catheterisntion, nmd s
central core of asbestos fibre which appears Lo be | also be useful in those easer in which Che eathiete
embedded in a serick of dires, One end of the (lbee'is | tion is  attended by special diflicultics, a

often buried in & bulbous extremity, and this with the | advanced tuberculosis of the bladder.  rosel
succeeding discs produces the appearance of a minute | has already been tried by a number of surgeo
screw. The nature of the aggregation around the | Germany and France, and is being tested in Fng
central spicule is unknown, but. Gloyne? has been able | Mr. Frank Kidd records some observations it

to demonstrate the central fibre by eXpoeing the | current number of the Jourmnal of Urology.
containing body to the action of sulphuric acid.

A FRIPP MEMORIAL.
THE SCIENTIFIC EXAMINATION OF PICTURES.

. . ) A PROPOSAL has been made in the public ;
THE famous Italian pictures, which returned to{that s memorial to the late Hir Alfred ¥ripp ah
their various homes last week, after being on crowded | be instituted to perpetuate his memory. anid we
view in Burlington House for the past two months, | received from the popular novelist. Major
evoked enormous general enthusinsm and, as was [ Beith, an outline of the scheme which has beer
inevitable, certsin discussions on the attributions. |in hand. It is proposed to invite public subscrip!
For more than ever is the authenticity of old mastera | to a fund to ge devoted to the development
becoming a serious financial matter, while the prices | extension of the Children's Department of G
for genuine canvasses socar upwards under American | Hospital, the endowing of cots, the building nf a
desire of possession. It is significant of much that is wasg. or in such other manner as the governo
happening in clinical medicine that recourse should | the hospital and Sir Alfred's own relatives )
be had to exact scientific methods in diagnosing the | decide.  The _trustees of the fund will be 1
p2riod of & painting and possibly the actual painter— | Lonsdale, Mr. Wilfred Godfrey. and Major 1Tay By
critical acumen is taking its place with tocfus erudilua | Subscriptions may be sent to, and will be gratef
as somet hing personal whose value can be added to by acknowredged by the Hon. Hocretary, the ~
employing the methods of Iaboratory technique, | Alfred Fripp ' Memorial ¥Fund., 115, Cheape
e, A 12, Laurie, professor of chemistry (o the Royal | London, E.C.2, Major Beith writes: * Two cha
Academy of Arts, has contributed to this month’s | teristic donations have already been received by
issue of The Analyst an article—a record of a recent | & cheque for £1000 from those truly pract
lecture  delivered  before his  Society—upon  the | philanthropists, the Froth Blowers, and a somr
identification of pigments ured in painting at different { J0s, raised by farthings among the children o
periods, in the course of which he gives a brief account | & County Council school in one of the poorest distr
of other methods of examining pictures. The | of London.” The total sum subscribed will
technique employved closely resembles that of the | handed intact to the Governors of Guy's Hospi
pathological laboratory. and it is not suggested that | an institution. as our readers know, with which
the verdicts of these investigations are to take the | Alfred was closely associated as a student. surge
place of the judgments of the instructed. Enowledgeof { and governor for over 40 years.
the art of painting. its history, and the manners of the
varions sehonls, of brushwork, and of idiosynerasies of
w‘zll-k‘?nwn excecut{nntnhwill m-nulmitnl Hu:dgn;ullurel of VITAMIN DEFICIENCY AND ANAEMIA OF
ideutification, but the ehemist and the radiologist can
be drawn upon for assistance. Dr. A, Martin de PREGNANCY IN INDIA,
Wild (see THE LANCET, Nov. 2nd, 1929, p, 032) has AN anmmia of pregnancy is common in Tudin anu
gone over the ground, when inveat ignt ing the pigments { all communities except the Kuropean, The bl
used by the Dutch and Flemish masteys from the | picture clorely rearmbles that of pernicions anmn
fifteenth century onwards, and such a svatem of | and treatment with liver extract is often suceesss
inquiry may give art critics a fecling, shared by many | If untreated the disease is frequently fatal or there
The anmemin is diffen
tiated from true pernicious anfemia by this occurper
of apontancous recovery and by the rarvity of achl
hyvdria, regarded as an invariable concomitant of {3
pernicious anmemia,  The condition has received ngo
PYELOGRAPHY WITHOUT CATHETERISATION. goal ?,I 11 t:-ntim; it hxmt nnytlirzlht l’win;.: thrown up
s . - its retiology o far, A new study. however, has be
Gn{)l). results ?rc claimed? for a new method of made by L. Willa and M. M, Mehta. working nndert
cxamining the urinary tract by means of & prepara- | oinon (f the Indian Hoscarch Fand Awsocialion §
tion called uroselectan. Kince the advent of cholecysto- proces of Th o Sh und sdssociilion
' ; ; the Maternal Mortality Inquiry. and they offer sm
graphy urologists have been stimulated to search intercati ureostions in the o e of & Teeli
for a similar mothod applicable to their specialty, g Rt Important  eonteibonriom o
Aftertrying various substances Lichtenberg and Zwick :.go tion ¢ Tt the digm nt T L et e t
have hit upon an jodide compound which they call | FOORTR ™ Tt bremnancy bt widele . At ey
urosclectan, and it promises to be very uscful for the | & ol pregnancy. Flaciy  aflects worn
k A A : throughout the population. It is only exacerbated
purpose. Asitisbadly tolerated by the stomachit has | ¢ &S00 L0 0 el anee T Tearsay ovidene
been xzni‘\l'en P{‘im ravenous iancfim; . IT‘:{O gnjgctions quated fﬁnt"i ¢ i o\l?nnﬁf‘omnfc;n ﬂls.; ars “‘.mé "l)t( t' 'm r:]‘ ,
~re made at three minutes® interval. the firs c.em, | o e ie e
and the arcond 60 c.cm. o 46 ner cont. solutio wide prevalence of the condition and the equnlly wi
of (hc) drug. (Fi]ms m:v bf: ?n.knnpat quartor, 'hroo'} prevalence of poor !murm}'\rr_u-n(. defirient .l_mf'h i
quarters. and one and & quarter hours after the quantity and quality. readily suggest {he ikeliho
final injection. and it is said that ax # rule good that an association lu-h\_von‘ihnhmn-. of fuml.:mn-nt.
: importance in rtiology. The weport is only o pn

S Waoid, W, Burtan, nid Gloyne, 8, Romthonse ; Tlnﬁm&'oﬁ. Yiminary one, chicfly necupied with the acenrate dedin
March Ixt, », 445

¥ Valley-Radat, 1., Dnbanee, T., Nemonrs- Aughate, and Dérnt , M,:
Prewse Mad,, Maoveh 19th, p. 385,

. possibility, the calling in of the themist and radio-
Ingist ix & measure of ordinary prudence.

} Willu, L., and Mehta, M. M, T d, Jour, Med, Rix,, 100
xvil., 717,
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. of Londun, Although the surgeons of the time asually
- = care of a humbler social class amd received a less liheral
> oducatiun than the physicians, they baswed their practice
_on round anatomical lines and were rapidly improving
- their pu~ition in the medieal world; they not unnaturaily
e ted the action of the plivsicians, »ome of whom also
. ived sutrgery, in prohibiting them from giving internal
. adics.  Aminoive Paré, who wrote treati-os on medicine
t und midwifery, is regarded by Dr. Herbert Spencer as
s the reformer of surgery and midwifery.”
PULMONARY ABBESTOSIS, \/
Dr. E. R, A. Merswerrer and Mr. C. W, Price lave
Tearried out with commendable success an official inquiry
<into the effects of asbestos dust in inducing fibrosis of the
: ling. Their resulis are embodied in a report submitted
“tr the Chief Inspector of Factories to the Home Secretary
“en March 17th, and laid before Parliament on March
. 24th, Before Februarr, 1828, when a case of non-tuberculous
fibvosis of the lungs was discovered in an ashestos worker
- {Seiler’s c¢ase), the Factory Department of the Home
_Office had kmowledge of only two deaths abont which
~ihere was an expert opinion that the inhalation of asbestos
“dast had contributed to, if not caused, the fatal outcome.
In the first of these, deseribed by Dr. Montague Murray
“in 1906 before the Departmental Committee on Compensa-
-tien for Industrial Diseases, the post-mortem examination
“eonfirmed the clinical diagnosis of extensive non-tuberculons
_pulmonary fibresis; in the second, which was described
hy Dr. W. E. Cooke, director of the Pathological Depart-
_ment of the Wigan Infirmary, in the British Mecdical
Journal of July 26th, 1924 (p. 147), the illness showed
. "8 progressive dust fibrosis together with chronic tuherculous
infection, but the evidence for an etiological relation
between inbalation of asbestos dust and fibrosis of the
Q vould have been stronger if tuberculosis had been

Eatgch

-
[

Vgt

The inquiry by Dr. Merewether and Mr. Price
initiated when, investigation of Seiler's case having
definitelr excluded other industrial and infective causes
.of fibrosis, it became necessary to decide whether the
“snpervention of this disease in an- asbestos worker was
‘an exceptional occurrence or evidence of a grave industrial
‘risk, Dr. Cooke’s observation that microscopical examina-
tion of sections made from the lung of his case revealed
the presence of curious annular and club-shaped bodies,
snd clinical and pathological observations that bave since
then been published from Leeds, London, and South Africa,
bave shown that free silica cannot be regarded as the
only dust capable of producing pulmonary fibrosis, and
that the inhalation of silicate of magnesium, the con-
Ftituent of asbestos dust, is, if anything, more effective
in producing a like condition. Dr. Merewether and Mr.
Price at the beginning of their investigation tried to
discover how many persons in the country are constantly
exposed in the course of their daily work to the infiuence
of pure or almost pure asbestos dust. Buch information
¥as pecessary in order that they might check the adequacy
of the sample of workers examined, and envisage in proper
perspective the problem confronting the industry. The
humber of exposed workers they believe to be about 2,200,
and of these they examined 363, in 133 the examination
including radiology of the chest. Diffuse pulmonary
fbrosis sttributable to fhe inhalation of dust was found
{o be present in 95 of the workers examined, representing
262 per cent. of the series, By distribuiing the workers
acee “'ng to the process in which each had heen Jongest
:.nﬂ, and grouping similar processes together, the
of the report were able to make certain broad
ﬂraﬁmtions about the relative efleets of work ia

A Eepart en Efiecis of Asberted Post_on the Lunge and Dum Suppres.
Mot iy the Addeston Jrehitry. By Fo RO AL Merrwetlnr, MD., wmid €, W,

different dust concentrations. Correlating dust connts
with the history and the medical aud radiological features
of each vase, they found that the two factors of greatest
importance in the development of fibrosis were length of
exposiire and dust concentration, Age and sex played
no part.  While no definite case of fihrocis cleayly due
to avhestos dust was found among workers with less than
five ‘ears' exposure, the autlors are not prepared to rule
aut the powsibility that such cases might ocenr an exposure
of workers to high concentrations of dust. _They lay stress
on the fact that for the pruduction of generalized fibrosis

a definite miniuml quantity of dnst k¥ e inhated,
Eg[ﬂﬁzﬂﬁjmﬁzmﬁjﬁmﬁggﬁm_ﬂzzmm;ﬂMJn
the time that elapses befora fibvosis develops. If, as seems
probable, this view is correct, the practical inferences are
very important, for it follows that the application of
measures resulting in a reduction of the concentvation of
dust in the neighbourhood of asbestos processes will bring
nbout, first, & great increase in the latent period preceding
ithe development of disabling fibrosis, anmd secondly, as
measures for the prevention of dust are perfected, the
almost total disappearance of the disease. The increased
liability of silicotics to pulmonary tuberculosis does not
appear to be shared by ashestos workers as a class, or
even by those of them whe have developed pulmonary
fibrosis. In this respect, and in the mode of distribution
of the fibrous tissue in the Junzs and in the radiological
findings, pulmonary fibrosis among ashestos workers differs
from silicosis. At the same time as the report hy Dr.
Merewether and Mr. Price was issued Earl Ruseell
introduced & bill in the House of Lords to extend
‘Section 47 of the Workmen's Compensation Act, 1925
(relating to silicosis schemes), to industries involving ex-
posure to ashestos dust, and to amend the provision con-
cerned with medical arrangements and examinations. In
our issue of March 23rd, 1829 (p. 562), we drew attention
te inconsistencies in the four existing schemes applicable to
groups of ** dusty ‘occupations ’'; this bill aims at making
a general scheme to cover all industries and processes to
which compensation schemes apply, . ’

DELAYED LETHAL EFFECT OF RADIUM ON TISSUE
- o ' CULTURES. :
A rontEER step in the investigation of the destructive
influence of radium on certain types of new growth is
reported by Dr. F. G, Bpear.! In the Journal of September
14th last (p. 508) we referred to the discovery by Drs.
Canti end Bpear that after & short exposure of a tissue
culture to gamma irradiation there was a marked fall in
the number of cells in mitosis (40 per cent. that of controls),
and that this was followed by an increase (160 per cert.’
that of controls), which compensated almost exactly for-
the diminution seen during the first period and subsequent
to irradiation. Dr. Spear now reporis experiments showing
that the gamma rays have a delayed lethal effect on tissue
cultures in vifro. While the resistance of individuul
cultures to irradiation was found to vary considerably, it
seemed to be established that the greater the imtemsity of
irradiation the sooner the lethal effect could be gbserved,
When 300 mg. of radium was used at a distance of 0.5 em,
the probable life of a culture was approximately doubled if
the duration of exposure was halved; with 100 mg. of

nounced tendency to double the life of the culture. Com-
parison of the action of the two doses of radium showed
that the exposure of a cultare to 300 mg. of radium for six
hours produced a lethal effect six days (three subcultures)
earlier than did exposure to 100 mg. radinm for eighteen
hours, though in each case the dosage was the same,
amounting to 1,800 milligram hours. It was also founA
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radium, however, halving the exposure had a less pro.-
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Aslestosis is a pneumncrmiosis cansedd by the inhalae
tion of asbostos dust. It is distinet fron silicosis in #s
ard climically, A\ Ixther ashestosis will vomain -
a distinct form-of pohnonary dust discase ar will prove
to he of @ type conmion to'a nuniher of dusts remaing

- 10 be scen.  So far, it is the only piwiunnconiosis, other

than silicosis, that hus reccivid any considerable amwmt
of sy from pathologists, clinicians and industrial
hypicnists, R

\Whereas silicosix has Ieen recopnized for many oen-
turies, asbestosis is g newcomer. Aslesios (Canadian)

. is a hydrated magnesium silicate enmataining no frec

‘silica but about 44 per cent of cianbinsd silica, 43 per
cent magnesimm, nearly 13 per cent of water, and races
of iron and aickel. While ashestos was kmown 1o the
ancicnts, the labricating of ashestnx on a large scale is
comparatively new; it received a tremendous impetus
from its use in connection with automwbiles and as an
insulating material and a heat resistant for a pgreat
varicty of wechanical purposes. | .

While Hoffman* galled attentiom to the possible
harmiulness of ashestos dust in 1918, 3t was not il
February 1927 that asbestosis was. o0 to spenk, afficiallv
recognized in this conntry by the filing of a disability
claim for workmen’s compensation in Aassachusctts, -
The claimant was a- forensan i the sweaving department
of an ashestos plant, and the claim wa< upheld by .the .
dlassachusctts Jadustrinl Accidem Beard,  This was -
twenty-seven years after the firet {ntal cose wadt reporudd
in England by Dr. Montague Murray. - In 1910 and
amnin in 1934 a futal cane was reported in England. and
in 1U28 the British Factory Departmenmt eomducted an
investigation s enacied Jaws for the proection and -
compensation of the wrker azaina thix hazard, “The- .
whale subject in Ingland has heen eummnarized Iy .
Alerewether.? - At the prosimt - thnd, as searh as can'Ine
eitimiated, there ate about 12,000 aindividnals anploved -
in the chicf ashestos plants dn - the United States, of

In 1927 a fatal cane of wivvaaplicated asbestinis was
reporied to the Madieal Society of Seanh Carolin®
rd since then, including this -case, there ove heen
eleven {utal cases soprated dn the United” stans, vigly
uncunplicated and three canplicatad I tnberculidia,
These sofiprts, togother with the fact that ashestosis
figured in the extranrdinary oocupationa] disense litizae
tion that has spread ever this camtry, resnlurd in Teth
laboratory and fivdd godics. of this scw bazanl, Gard-
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< we detovted were, will s evovjdig, working stean, gy

© e the roentpen apgearance,  Several showed (P

Caigmatance. which aves theas i Sdicaned a et

Amrinie

-

and the rest have sccurred sivee 1933 The e, jomee o
aas sapported by autegey in enlyv sixe T oone oy o |
#ix the primary cause of death was circion, !

“anather glivan of the trxis, and i anotnr pathio, ,,.\.L:-_j*

‘guberetlosis. Dy the ather tiree acdastosia wis v, P -

- the prinmry case, with cardiac {aiinre as the rmm.l..,g.c:'_;i
ing catse, Sane of these @ses were repartal w g e==p ¢
bterature.

Asbestosds complicated by heart disease was 44,
as the cause of death in seven eases. There wey wid
autapsics in these seven amd pulmenary wbersul,;,
was digmazed i several by the atending phye oy,
s0 perhaps oo much weight cannet be given 1o g
certificates.

Diabetes anl pdmanary tubereulusic were alsa ey,
tioned in the naining six tases, in which there o
no autnpsies.  All nincteen patients were males aind -« g,
one exception all were white.

In our studics of azhestos mines and  abivici,,.,
plants.* the clivieal picture of acdestosds wae nubgg
thaan that of silicosis,  To e sure. the individual g
with nwrked ashestasis will gretly vescmlde the ;.
viduad with silicnsic,  There s the same sdyspn . Ly
exertion, the sanwe Jry oz, and the wore o g,
indefinite phyrical sipas diched by the stethoseopy e
pmtint with ashestinis is apt to fave clubbed finge . _
-0t usgally soen in slicosis——itd he is apt 1o e oy
Anced amd even show o sligln cyanosic, while the sil. ™
, Lmicm is apt to be fairdy robust hwking,  OF e,
m-each instanee b eefer jo jotivnts whose disease
complicated by anfection,

We did nat find in cmmanities in which ashe o,
was mined o fabricared iy familiar pictore of ey,
hility and talerenivs intivetion so characteristic o .,
Avek minby cmunmizics, Taur esrvatiiGs wene .
“ported by the statements of phivsicians practicny;. ,;,
these commnpuitics. Al the patients witly aslueatoni- e
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“tinuing enr fdaestin ] stedied @l o 1o s
additivmal infomention g e Hie < ul “thvebop-
ment and the tendeney and rate ol progres’ - '

Onc feature thm h.r- imprressed s s that the ‘British

‘mvestizators._fuamd asiestonis mare severe and .mare.

meracing than - we did, “This difference” nm- de more

apparent 1han mal. ot j is qeelile. lhnt Lm:ﬁlh

Tacioricon amy e mwer dusy slan earn,

not a\:ulablt- any ctmyacative <l Cunts, ian ﬂns

improssita s hased v shar reaiis and on statements
made 1 wysl and an ealleazues by poreons ‘famifar -

* with the Eugdish amditions. Qne process, described in
the Iritish reports as “miattress making”™ and stated tn
be extrenwly dusty. digs el appeear to have a counter- .
art in this cnumtry, In lah countrics, mcrgmc steps

. have heen faken 1o comtrad the dust hazard in ashestos
plants, &0 that it is proluble that ﬁmher cases ol dis-
abling ashestosis will he rare.

Asin «ilicosis, the diagmsis ccmm on the roentgeno-
gram. Huowever, the whole natter of attempting to
wterprer these films and correlate them with the clin-
ical evidence, if any. is difficult and elusive. I, in our
studies, we had fiaind a more clear-cut and scvere type.
of pneumoconiosis with nmrked symptoms and dis-
ability as well as a distinctive reenigen appearance.
such as my eolleagues and myscli had Leen accustaned
to jind in our previous investigations of silicusis, our
task in attenipting to make a positive diagmosis and
estimate the extent of the discase would -have been
tasicr. There is no donlt that. expxecially in the begin-
sing, we were handicapped by endeavonng to evaluate -
ashestosis with a silicosis fut Tule, .

o

as in silicosis and do not” iend themselves to ready
grouping into progressive stages. There are Jess evident -

finer, more gmuular and mflcr than in siliconis.

and there ix 1o nodulation with the consequent ton-
. dency of the nodules to eralesce and give dense apaque
. reas in the Gilnws, The diztribution of the shadiws is
" sumewhat different, wecupying the Jower third of the

portim of the lung.. \We neticed

“way occupy the maj
marked outliic -of the interlolar -

_frequently the we

ber.of films in eases of gbiestosis showed enlarged
hearts, and this might be expected when one considers
that the jmthologic prucess tends (o comstrict the pul-

musary blond vesscls a5 tluc\' ramu\' -dmg with the
h’mﬂnulcs.' TR R S TIE “ R ot
1t is guessible € e x-m amuamncc of ubcslom

oy nat be distinttive of this dlﬂ':hc alone bat wmiionm

~dusts. Much swre investymiim and study ol roenteen-
gpErams of indurrial, werkers oxjrned 1o all gorts of |
slicac and wiher dusts are neerded. beiore - will he -
uoesible G0 speak detinitch s this, the M nuponam

_phase of uxedsagnun,sm m:c.m« R
- anllungscmnm‘}ht amd

A IH*-: 3. l... hdoun- ) T, e RE, L
Kaltvainier, Nedan wed oW, Wa A sanmate w4
fombaluy . the Fuitnmnacy. . 3.‘- PN LR 4> u-m- m

The x-ray appcarances.are not clear cut or dlauncm'e"

wlmku,nc changes in these films and the shadows are’
The ™% wWe tmre Wwen assuming that the dusie produ\m.: this incrt
ashestosis film grives the impression of ground glass, .

Jung. except in-far advanced cases, when the shadows

" septum o the ru..ht side. ‘AWe alw nnticed that a dum--

n appearance with pctmocominis due to saher silicate ©

.are sevthal to odicit “the mcamumr.ﬂ ristory k- lh: o

=2 She piingrteine e 3 R S tnre g atient and lo-"'ii*?-n“'.:m- N nufl A el ficure
"We nﬂd e S tiv ﬂa_q’ﬁﬂé M“‘”‘“’ Tarith g Wcmtgam crad doefore 3 diagmusis ol ashos -
dan'; vlnseary. dtg et ind 7 WAl --)rm is ju»mm.. “\p‘uuuﬂ n et cocuga-
mnmmmuﬂr:ﬁﬁ Thore ERXHerrTR * health icoards ey 3 g‘}«' froyucnt
‘jatients. twendy MM@MIMMIm yrurs mdnm-m ke 2 ok s ,;J‘l scaupatioal
and thireen HF:WW A4V abe L Jexaune oof VL Hreure with-

< et the mbm i w4y AAUTS to 2

. Jandrect dinmm-in e % dnauking a
- aliagmiosis o) Gshestieds 80T DL 0 than of adlicwmis in 1he
prosace of a ram'"crhgra.u rhuwmg o distinctive
“prilinaary Jeshongic elompes.

_.J\mmml with exjunure: 10 ashestos dust is the
IOUTROCE 30 the watun and pulmoesny tissues of a
“gievtliar Franatin dniwn ms lcree Iadics,  Thee
ashwstes’ fnolies Imve dern deserilaxd Dy 2 munber of
theervers siud e dud qmwx!\ 3u she action of the
“Higems 0 e aﬂmtm
is doulaicl, bt it 3 fmmumi\' agreed at the present
‘time that they sre ant dingiuntic of pulinaary Gbrosis
amd indicate sercly ahat the individual Das been
expased to aslstos dust.” Some «dmervers belicve that,
whon these ashestos Tulies appear in the sputum in
clumps, they mdu:nte aaua! disintegration of lung
tmue.

-Dr. Miller* of thc United States Public Hcahh Scr-
vice describes the 1echnie that he employs in the intra-
gxritemcal injection of fincly divided dusts in a state
of suspension.  Aliller defined three u s of reaction:
a]n-m']n.n*c. mcrt and prolijerative, The first is pro-
duced by relatively harmless or inactive dusts, the see-
ond by dusts that might canse puhienary filirosis, and
the third as ihe n'p-cal reaction of silicosis. Recontly
Miller ** ceseriied the effects of tiw m,cﬁum of three
varietics ui asbesios : nanwly, chryaatile, crocidolite and
-anwite, Chrymotile s Canadian asbestos and. as pre-
viously stted, is largely magnesium silicate. Crocice-
Iite und unuwite contain oniy a2 small quantity of
-snagnesium, odataining instead dren silicate mn approxi-
mately the same quantity.

~Fhe three types of ashestos |mduccd the same type

f Feactiom; sincly, the onc: dercnbcd by lhu m\ccu-
;aturm inert. e states: .

Yeactin cane pocmwcvinis of the diffuse fibrosis tyme as
slistinct frem the proliferutive reacting’ dasts which caune mxlular
fibresis. “Thix ssumpion, 8» you Knvew, has st beeti peonan

eir et sipuificace -

by currervmnding aninal -a:prxmmu with the same adusts, e .

mulu fram sincrvatam oF gathedogic autcrial from: Jotopsics,
e o1 helicve that the gruserbelavior of mbedos in U
tissucs tas further srengthased the value of vnr classification
of éuats and she mtraporitrewal dont as ‘& sans of dcu-rmmmc
tluc barmidl Mu by ‘lh -chcal orndalion, -

Much 'I\'url Foutins 6 be Ahaw 'I-cfa-l:c ﬂ\h&'ﬂlbl\ s
‘moken of as autheritatively as i silicomis, n-

A

time, aslatos plants any being cleaned 1p and thg slosy
-5 demng coralivd, - Tk tpwther with Hiwe saller

mmu.-r W yorsaes oaployed. dayifics .t ‘shere will
pruhalily sever e the secaith 3wl auacrial that
lna-i hoen seailttde In dlicein, !ﬂvm“m’um rertain
that ashestomis pogeeesses as siliceis after with-.
_ddrawnl {fuan the expour, wwltﬂm‘m«m sevi toe
"t @ chedy and dutbamely assdieed with asbestosis

* ae with ﬂlmm The wnswer 10 there and aher proh-
* Jetas rerhtifye frodin TmCoun 40 STlite dusts demands
3 ﬂl«ny&an ‘uw iumwt M- LB
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two cases are apparently the only records of autopsies

Du;l' oke, W, E.: Fibrosis of Lungs Due to the Inhalation of Asbestos
t, Brit 1), 7. 21147 (July 26) 1924,

1 2. Cooke, W, E.: Puolmonaty Asbestosis, Brit. M. J. 211024 (Dec. 3)

3, McDonald, S.:
2:1025 (Dec. 3) 1927

v 4 Simson, F.

y Asbestosis, Brit. M. J.
. Pulmonary Asbestosis in South Africs, Brit

.......

Histology of Pul

ASBESTOSIS—LYNCH AND syrTi V'S FILES AND CANNOT BEGESTHENTICATED

ASBESTOSIS ,BODIEES_ IN SPUTLM in cases of asbestosis up to that time,
AND LUNG* In a companion harticle, McDona(l:d 'k recorded 3 N :
N o histologic study of the lung tissue in Cooke’s case and .
KE‘\\_E?H Af;_\.nr‘\'\CH' ALD. stated that thg’ appearanceg were practically the same -~ ij—j :
W. ATMAR SMITH, >M.D. as in another case the sections of which were in the = =
‘ CHARLESTOS, 5. o ossession of Dr. I. M. D. Grieve of Armlay, Leeds. =~ L1
. ) . McDonald found, in addition to well marked diffuse > ..
Asbestosis has, of comparatively recent time, assumed interstitial pneumonia, chronic bronchitis and emphy- * " el
a posiion f prominent and perhaps peculiar inter- sema, anthracosis .and extensive tuberculosis, certain ~ = [\~
est in the field of pneumonoconiosis and -occupa- peculiar foreign bodies in the alveoli, bronchioles and =7 =™
!ioﬂal disease' : Whlle‘ thF as!)e;sios ix.}xd‘:‘s;gy ;is BYwUIEVER bt 0t o - N - B :} -.E—
more than two thousand years old, it is only T e 2 ,-:"'3
within the past few years that it has assumed |}y " o .. Wy o
the prominent place which it now occupies in T
the industrial .arts. Until recently asbestosis, | ;~@; , o
ica has been thought to consti T =
—ﬂrdamﬂm‘in_ﬁa‘JMTﬁ FoIn Q-
' ' e Q-
ottey dusts , » ..
{ =—TFThas come to attention within the last three |wm <D
ﬁ or four years that there is a peculiar character- [':. . =
istic in the state of asbestosis, not found in sili- £
cosis, and it is our purpose in this report to |
record some data that have come to hand, sincg [’
American medicine thus far has no report on
f : 7 friof—and 1o the end fhat | &
stimulated in its 5_‘9!’
study in the extensive asbestos industry. Tt is. if 2
nected that a further report of our studies [|=-*7 =
be made at a later time, b !
@P!n 1924, Cooke* recorded an autopsy on an |- %@ b
asbestos worker who had been exposed for [Bn ‘3= - =
t\;)'enty years, the lasﬁt five ycafrs intermittently, [L3rdi o
showing extensive fibrosis of the lungs and e 2 s bodies i . ; i
chronic tuberculosis. At this time the%e was Fif - Athestoc bodies fn spotuni magniiation abest 350 dhameters,
seen in the lungs only black particles, from 3 to 393 interstitial fibrotic areas. This is the first recorded
microns in length, of various shapes, observation of these objects, which have since been \
called “asbestosis bodies,” There was considerable '
<3 disagreement among zcologists, botanists and others as
to their nature; McDonald advanced the hypothesis
A that they are portions of asbestos in process of alteration
and absorption by hydrolysis, with the passing of the
i silica into a colloidal state and later into a gel, .
i In 1928, Simson* followed with a report of four
o autopsies on asbestos mill workers in South Africa, the
Ea first being dome in 1926 without discovery of the
o asbestosis bodies at the time. One of these subjects
5 worked for twelve months in the mill, developed tuber-
culosis and died ; the second worked for two years in the
same mill and had a prolonged pneumonia during this
time. This patient had neither tuberculosis nor pneu-
monia at autopsy but fibrosis of the lungs. The length
of exposure of the third and fourth patients is not
given, but both died of lobar pneumonia and both
showed very little fibrosis. In the lung tissues of all of | =)
Fig, 1.—Asbestosia bodies in sputum concentrate; reduced from a photo- the four were found “golden yellow” segmented struc- I
Ricrograph with a magnification of 705 diameters. tures with rounded ends. . ) ’ g l'
' . , _ The descriptions and illustrations by McDonald and 1o
1 1927, Cooke * again recorded this case and cited Sjmson make it clear that they were dealing with the {gg
Qher in which a patient who had worked in an same object and that it is the same as we have found 1
; estos mill for ten years showed at autopsy pulmonary iy the lungs and sputum of asbestos workers, 1o H
ibrosis and spicules of asbestos in the lungs. These  In October, 1929, there occurred in the service otr ‘ i ‘ggl
Can Erom the Departments of Pathology and Tnternal Medicine, edical one of us (K. M. L.) an autopsy on a patient dead ol>') : HE
State of South Carolina. | =)
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a gunshot wound. This was a Negro man who, at the
time of his death, was a worker in an asbestos mill,
having done such work for a total of twenty-eight
months during a period of about three yvears, At the
autopsy there was nothing of significance beyond the
gunshot wounds of the chest and abdomen. In micro-
scopic examination of the tissues, however, the peculiar
bodies under consideration here were found in the sec-

r."s
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_Fig. 3.—~Asbestosis bodies in Jung with phazo?tn and black granular
pigment within alveoli in_pneumonia; reduced from a photomicrograpa
with & magnification of 473 diameters.

tions from both lungs, in alveoli, associated with fine
black granular pigment and mononuclear cells, some
being intimately associated with large mononuclear
phagocytes, in the bronchioles, where there was also the
black granular material and some mononuclears, in
the alveolar walls, which were thickened, and within the
connective tissues of the interlobular areas along the
course of vessels and bronchi. Here there was a definite
increase of fibrous tissue and much accumulation of
black granular pigment.

At about the same time occurred another autopsy
on a Negro man who was working in an asbestos mill
at the time of development of Jobar pneumnonia from
which he died. He had been in this occupation almost
continuously for a period of four and one-half years.
In this case, also, it was in the microscopic study of the
tissues from the autopsy that the asbestosis was dis-
covered, . gross examination revealing only massive
pneumnonia’of the whole right lung and upper left lobe.

Sections of all parts of the lungs from this case
revealed the “asbestosis” bodies. There were great
numbers of them in the alveoli, the walls of the alveoli,
the deeper pleural tissues, the bronchi and the inter-
lobular framework tissues, and they even occurred in
thrombi of veins and in the peribronchial lymph nodes.
Associated with them was much black granular pig-
ment, in the alveoli, interstitial tissues and lymph nodes,
and in these nodes was also a heavy deposit of yellow-
brown granular substance of the same color as the
asbestosis bodies. Mononuclear and polynuclear giant
cell phagocytes. were prominent in intimate connection
with the asbestosis bodies in the alveoli, bronchi and
veins. They contained much of the black granular
material in the alveoli and bronchi, also. In the walls
oi the alveoli and bronchi and in the framework struc-
tures where these bodies lay was a cellular increase in
fibrous tissue,

.—\JSBES]LOSIS—-—L}'.\'CH AND SMITH
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The peculiar bodies in the lungs of these two patien,
were first suspected of being mycelia and spores g 5
fungus, possibly Aspergillus. On investigation of (h,
subjects and after we had learned of their occupation
the reports of McDonald and Simson were encounier:
and identification with the objects observed by the
was established, :

It then occurred to mind that these bodies shoulq !,
found in the sputum of such patients, since she:
occurred in considerable numbers in the alveoli 3.1
bronchi, and that sputum examination might prove 15",
an important measure in the diagnosis of ashestas
Consequently search was made for them in sputum .
asbestaos workers from the clientele of one of
(W. A. S.) Specimens of sputum were examined !y
direct wet smear preparation and by examining 11y
concentrated sediment of sputum after digesting it i
10 per cent sodium hydroxide solution, kept warmed -+
about 80 C. until the mucus was well digested and 1'»
mixture watery,

The first sputum examined came from a man who i+
clinical and roentgen examination had active fihps.
caseous tuberculosis and also a moderate grade .i
pneumonoconiosis. He had not worked in asbestos §.z
approximately a year but had been previously «
occupied for about ten years. The sputum connined
great numbers of tubercle bacilli, Asbestosis boiim

were readily found in direct wet slide preparations a=d
in large numbers in the sodium hydroxide digest ccme
centrate.

It was at this point that it came to attention th
such sputum tests had already been made. In v
Stewart and Haddow,® and in 1930 Wooed and Gloyne.!
showed that they could be. found by digesting i
sputum with equal parts of concentrated antijorma
and examining the centrifugated deposit. Subsequert®
we have found the ashestosis bodies in the sputum -t
two other asbestos workers and have {ailed to find tie=
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Fig. 4.—Asbestosis bodies with ghaxocytes and black granular >e=

in fibrous lung; reduced from a p
280 diameters,

otamicrograph with 8 magnuixaiss
The second patient was a Negro woman whq.‘::
worked in an asbestos factory from 1918 to 1924 hﬂ'..,,
since. She had no evidence of pulmonary d’m“:‘,
was under treatment for syphilis. None of theashe™

i
S. Stewart, M, J., and Haddew. A. C.: Demonstration of 'b'g:_..--
Tiodies %“.\gbcuosisJB%dieg")& iga.\xaggal”?hame% ?;,91-“'
ind in the bputum, J. Path, & ct. £ an. -4 P ol
6. Wood, W, H.. and Gloyne, S. R.: Pulmonary Asbestosth
2: 445 (March 1) 1930,
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bedies were found in direct unconcentrated wet prepara-
don. In the sodium hydroxide digest concentrate they
were sparse and were not as long as those found in the
frst case. The sputum was mucopurulent.

The third patient had not worked in asbestos for .

zpproximately two years. He was employed in an
ashestos factory for seven months in 1924 and for
about two years from 1926 to 1928. He had active
fibrocaseous tuberculosis of the lungs, with tubercle
bacilli in the sputum but no condition distinguishable as
pneumonoconiosis. The first sputum was mucoid in
character and insufficient {for concentration. No asbes-
tesis bodies were found in direct wet unconcentrated
preparations. In this specimen were large numbers of

_cust cells, with fine black particles and numerous fine

needle-like crystals. The second sputum was muco-
purulent. A few asbestosis bodies were found in the
scdium hydroxide digest concentrate but none in the
vnconcentrated preparations. These sparse bodies were
usually small, but some were long and thick.

The fourth sputum examination was done in the case
of a white man who had worked in an asbestos factory
for about fourteen years but not since 1926. He had
advanced fibrosis of the lungs, thought to be a late stage

_of pneumonoconiosis, without any evidence of tuber-

culosis, and was in a state of advancing cardiac failure,
Examination of sputum on three separate occasions by
both direct and concentrated preparation failed to reveal
any asbestosis bodies,

It was anticipated that this case, on account of the
length of exposure and the extent of pulmonary disease,
should have the best opportunity. of exhibiting these

‘Lodies, but this expectation has not been realized. The

first patient had been exposed within about a year, and

.it showed by far the greatest number of asbestosis

bodies in the sputum, but the other two patients had not
been more recently exposed, one had not worked in

askestos for about five years, and neither of these two

gave any distinguishable evidence of pnewmonoconiosis,

It remains a subject for further study as to the rela-
tiea of the occurrence and time of duration of these
bedies in the sputum to the extent of exposure to
asbestos dust, and as to the state or stage of ashestosis
or other assodiated conditions in relation to their expul-
sion in the sputum. .

Thre ashestosis bodies are gquite variable in size,
color -and form but generally are of a characteristic
structure. In the sputum, from which they may be
better ttudied alone, they have a central filament of a
transparent. slightly greenish tinged needle-like erystal,
This is taken to be an asbestos crystal. On this filament
is deposited, in varying quantity, nodules, blobs and
segments of a homogeneous refractive substance, vary-
ing irom a shining light yellow or greenish-yellow to a
deep mzhogony brown, depending on the thickness of
the deposit. In general this deposit occurs more on the
extremities, usually in a spherical blob here, tapering
toward the middle of the filament, which may be bare,
giving the appearance of two clubs or baseball bats
placed small end to small end. Again there may be a

" ball of the deposit on the extremities and the shaft have

cvlindric deposit of segments or disks of uniform
» irregular size, giving the whole body the appearance
f a dumb-bell. The clubbed form may break in the
middle, leaving two indian-club forms. Again, the

" shaft and extremities may be the seat of more or less

symmetrical deposits of globules, piled up, to give a
variety of architectural figures, The segments or disks

HYDROCYANIC ACID GAS—HAMER
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of deposit along the crystal filament may be pressed
closely together or they may be separated by an interval
at which the needle-like central crystal may be seen.
Sometimes the shaft is covered by a homogeneous non-
segmented deposit. e

In the lungs they are of the same forms, but their
full length may not be seen and they usually appear
shorter, The size of the body varies widely in length
and thickness, with the length of the filament and the
amount and uniformity of the deposit, No extensive
measurements have been made in this study, but in the
lungs they have been measured from 12 to 100 microns
long and from 1 to 1Z thick, the shaft being narrower
than the ends. In sputum they have been measured
from 1 to 12 microns thick and up to 140 microns long.

Asbestosis bodies do not take the ordinary tissue and

“sputum dyes and they have been found in their natural

form in one of these cases in slide preparations of

“sputum stained by the ordinary carbolfuchsin method

for tubercle bacilhi, -
They may be stained on the slide by the prussian blue

‘reaction for iron, the heavier and darker brown bodies

taking a deep indigo blue, this shading to a lighter
color in proportion to the heaviness and darkness of the
yellow-brown substance, This reaction indicates a con-
siderable iron content to the deposit. This iron has been

thought to signify that the asbestosis body comes from

the ijron content of asbestos. Since the material is
evidently a deposit within the lung on an asbestos
crystal, this does not appear to be a satisfactory explana-
tion. It is suggested that the iron content, if not the
whole substance of the deposit

prabably from the M'NUTE: T?'; T
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New Instruments

THE EXECUTION OF ROBERT H. WHITE B
HYDROCYANIC ACID GAS .

Epward E. Haxza, M.D,, Carsoxn Cirv, Nxv.
State Health Officer

Robert H. White was executed by hydrocyanic acid gas at
the Nevada State Prison, June 2, 1930, A study of the heart
and respiratory action was made at the time of the execution,
a Bowles stethoscope being applied on the bare chest wall over
the apex of the heart. The tube leading to the ear pieces on
the outside of the priton wall was connected to the stethoscope
while the prisoper was being strapped to the chair,

. This was at 4:36 a. m. The heart action at that time was
108, strong and reguiar. The gas was started generating at
4:3715. At 4:38 the pulse rate was 120, regular and strong.
A small inspiration was taken at 4:3734, at which time the
prisoner indicated that he smelled the gas. At 4:38 he took
a very deep inspiration, turning his head toward the gas. He
gave a spasmodic cough, his head fell forward, and he became
unconscious. Following this first deep inspiration there was a
complete stopping of the heart action for .fifteen seconds.
After that short period of time, or at 4: 3814, the heart again
began to beat in an irregular manner, continuing thus for
fifteen seconds, when it became regular and strong. There
was no apparent loss of power in the heart action. After this
time, for two minutes the heart became slower, beating 100
times a munute at 4:41%4 and ecighty times a minute at 4:
At 4:4614 the heart beats were distinctly regular but beco
ing very weak. The last heart beat was noted at 4:47.

Respirations during this time after the first deep inspiration
were convulsive and irregular.

is of tissue origin, _
35 0% tissue ongm,
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