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Is the Brrrisg Mroicar Jovmxan of July 26Ul 1524
(p- 147), I published a short note on tlie woman who is the
subject of this paper. The only similar caso on record
wos that of a man admitted to the Charing Cross Hospital
in 1899, where he dicd in 1800. Dr. E. L. Middleton of
the Home Offico kindly lent the notes of tho case, and of
the eridence given beiore the Departmental Committee on
Industrial Disczses in 1606 by the late Dr. H. Montague
Maurray, under whose care the man had been. This patient,

a man aped 33 years, had worked in the carding room: of
an [asbestos factory] for ten years prior to his admission
to hospital, He imformed Dr. Murray that lie was the solo

survivor of ten men who started work with him in the
carding room; the others Lad died, presumally as the
result of theiroccupation. A pest-mortem examination was

held and the|diagnosis|of pulmonary fibresis was confirmed.

Dr. Murray in lis evidence refers to pliotomicrographs of
lung scctions which show spicuies of ’ These
are the salient facts of the first and, down to 1823, tle

only tecord of a death due

A LlaniUnis.
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Silien I L 40
Magneiia .. 43.37 410
Ferpous oxido 087 ..., PR
Alumina 221 L )
Watcr 1372 . 135
Tho purest ashestos, kaving fibres of extraordinary e %,

occurs in Northern Italy.  Asbestos may contain fiom
0.5 to 15 per cent. of iren oxide, but asbestos yarn iy
prepared from mineral as free as passible from iron. T,
get rid of the difficultly soluble iron, asbestos is sonked in
orthopliosphorie acid solution and washed in water Lfora
manulncture. The percentage of iron, then, is of recoss
nized hsportance. "

Manufacturing Process, :
¢+The process of manufacture resembles that of eotton,
The crude mineral 1s subject to mechanical treatment in a
grinding machine. The heavier rock is separated Ly
gravity, and the rcmaining asbestos passed through curls
ing, roving, and spinning wachines, ad from these to tlog
weaving sheds.
During the carding process, and to a less extent in 2l
the processes, a very con.

i3 asbestos,

That these two cases stand
alone is very surprising.
The asbestos industry is
more than 2,000 years old,
and we know that asbestos
factories, up to quite recent
vears, have beon devoid of
any appliances for the pre-
vention and extraction of
dust. Tho remark of Dr.
Murray’s patient is suzzes-
tive, and mediea! men have
lang suspected ashestos dust
to bo the cause of lung con-
ditions in werkers in badly

F1o. 1.—Ashestos fihre, the bulk

of lung. (= 150.)

ane plobutar ends,

frea in alveeli,

g
Journal of the Loya

DESCRIPTION OF PLATES.

which are black encular fron-cortaining fragments. These
a large proportion of the dust gencrated in manufacture.

Fic. 2—Large particles of asbestos in fibrotic avea of lung. {x 150.)
T16. 3.—~Darticle of ssbestos 50 microns in length in necrotic arca

Fica 4, 8, axp 12--Curious bodies (> 400.)
Fics. 5, 6, 10, axp 11.—Curious bodies

dust in a phagoestic cell. {x 1G55.)
Fio. T—Fibresed lung with clusters of lle curicus bodics Iying

Fic. 8.~Filro-cascous arca with giant cells,
Tigs. I to 6 nre rcFmduccd by kind permission of the Editor of the
Micrascopical Neciety,

siderable amount of dust is
generated. Tn up-to-duto
factories all machines aro
fitted with extractor covers
and the dust removed. In
the first factory wheve
the patient the subjrct of
this paper was emploved no

of whiclh is transluzcent and in
conslituta
{(x 150

howing discoid B ment method of dust removal

showing 15001 rrangems . .

Fig. 6 shows particles of tlose bodics and granuwlar was 'l.l!s(‘d, B.l‘llfi "thc atinge
S])he]'ic Condltloﬂs wera

occasionally so  bad 1ilat
workers in her particular
room could mnot sco cach
other,

Asbestos Fibre and Dust.

ventilated factories.

Asbestos is a physical §
parados—as mineralogical vegetabl
crystalline, clastie, and brittle; as capablo of being
carded, spun, and woven as wool, flax, or silk. A single
strand can be spun to weigh less than an ounce to 100 yards,
and o cloth manufactured which weighs less than 8 ounces
to the squaro vard. It occurs in every country, but is
never found in any two countries alike, nor, indecd, in any
iwo parts of the same country.

Historical,

Asbestos is apparently indestructible, and its firc-resisting
rualities were known to the ancients. The Romans mined
it from the Italinn Alps and the TUral Mountains.
Herodotus (circa 450 mB.c.) described o eremation cloth
made from asbestos. Pliny (cirea a.n. 50) mentions the
difficulty in weaving it. - Strabo (circa 30 n.c.) and Plutarch
(rirca A.p. 70) both speak of the wicks of the lamps of the
Vestal Virgine being made from asbesta, so called because
they maintained a perpetual flame without being consumed.
Pausanius (rirea a.0. 175) refers to s gold lamp made by
Collimachus of Athens for Minrrva, the wick of which was
made of Carpasian linen, ** the only linen which is not
consumed by fire.”” Later (a.n. 1250) Marco Polo writes
hiat he had scen Tartars using cloth that withstood fire
which was made of a * Certaino Minevall of Earth found
in a Monntayne." ' :

Although its valuahle prepertics have heen kuown for

thousands of years the medern adaptation of ashestos to
!!xei dates from only a few years ago.
Compasition.

Asbestos s omo- of the silicates, and its varieties are
numerous. Wherever it occurs it is found associated with

o, bath fibrous and

“Thls and the two IoNowinz papers onc this subjret w
the Section of Preventive Aledictne ot the :_\nnun]l lto::l::g r?t[t ui:;

Diitish M;dicnl Association, Edinburgh, 1927,
.'.

Microscopically  a-hestus
fibre is seen to consist of two very diffierent clrments.
The bulk of the fibro is trauslucent and glistenjugz,
with hore and there black opoque angular pasticls
(Fig. 1). Minulo black granules also ave present.
These black particles are actually part of the fihre,
but their appearance suggesis a different chemical com-
position and different physical characters from  the
translacent portion. The dust generated during wmanu-
facturce is seen to consist of these sharp angular paveicies
and minute graunules, suggesting, of course, that they
are more brittle than the translucent part of the
fibre. These particles are found in very small numbers in
the Finished article, Mr, T. H. Byrem, F.1.C, analysed
soveral samples of dust, and found that the dusts contain-
ing the greater numbers of these black particles coniained

the largest amount of iron. The iron content of the

finished article, raw material, and dust is as follows:
Finished zriicle : Iron {ns ferrous oxide) .. 0.3
Crude raw material : Tren (as ferrous oxide}... AR ) B
Dust from earding roont: Iron {as ferrous oxided .. 18.47%

From these results it appears conclusive that the Liack-
ened brittle parts of the nsbestos fibro are the iron-contain.
ing portwns—the bughear of the manufacturer, the cause
of ' dust,” snd a danger to the health of workers in tho

process of manufacture.

Clinical History of the Case. '

The deceased, s waman aged 33 years, commenced work sz ihe
age of 13 ycars in an asbesios faclory in which no provision wai
wade for the extraction of dust. From an carly age, soon sfter
commencing work, she suffered from a cough, which did nol
interfers with her general health until 1817, She was {hen 28
years of age, and had been working thirtcen years. From this
limo uotil 5 years later (1922} her attendances at work wevd
intermittent owing to ill health. She missed oceasional days and
one or twn periods of some weeks,- until sho finally censed work
in July, 1922 .

Up to this she conplained of cough, dyspnoce, expecloiation,

at
=


http://www.mesohotline.com/what-is-asbestos/asbestos-diseases/
http://www.mesohotline.com/what-is-asbestos/workers-affected-are-you-at-risk/
http://www.mesohotline.com/about-mesothelioma/mesothelioma-diagnosis/
http://www.mesohotline.com/what-is-asbestos/
http://www.mesohotline.com/what-is-asbestos/products-with-asbestos/

g ‘o1

ey

... A.n.:,.n:_a:f._..;q.:w.ﬁ:c xw_::.q_ﬂ .3._..:::.;Ev:q?ﬁck:a:.:z.:m:::

Aqaluaw.:u:“.,_n r
L FECT & TTF

SISOLSUHSY AHVNONIAd (7



31 "o

PR S v w—

-§ "ot

01 g

Vo

G Sl il I SR AT LA S S S Rt S i

‘g oIy

e e

Ln g Ve AT o BT L Ry e

AURRERT S| Hq v il vij .Ur”;u-';.\n‘;”}

Bd

(i N Y LHYALS e MO0 )

YL

[£zGr '€

LIV NONT el

WSO Y

]

LS EETELEIRTT- |
Metliug Tml



v

'

A 18 ):7]
— e I
and lasivet . The phiysical slgns in her chest were Tho-e of
fbrosis of tue right tung. In July, 19¢2, wigns of cavitation wort
notied, thu spluin Gecnmo more  oluse, with sweats and
rooguizr (onperatust, ands shic divd ou Marvh 13th, 1923,
An sray plate chowed extensive fibrows, maore marked in the

sight lurg, two calearcous glands at the root of the left lung, and
{wo smmali calearcous particles in the base of Lhe befl lower Jobe.

Macroscopical Ippoaranced.

Linht Luog—~The pleura is (hickened over the enlive s lwer of
the hung, and shows the vemais of densc adiesions {o the chest
wall and pericardiom. The lung is fitn and small. The ghands
at ihie rout of the lung ate large, wnd on weelion are black, show
a thickened eapeule, and some calcareous particles. On scciion,
(he lung is secn lo be fibroscd and lo a large cxlent airless, the
jurg tuzsue bemg re laced by [brous tissue. Dense sirands of
fibross tis-ue from t?xc ptewa intevsect the lung. In the apex
there 3s a large cavity, the size of & peeled tangerine orange. e
u_midlr- and lower lobes show numerous small arcas—varyin in
oze fLom a hazel-nut to a pin’s head-—of casealion, some of w ich
have procecded to cavilation. The bronchi are dilaled.

Left Lungy.—The pleura is thickened and shows {he remains of

adhosions (n the chest wall, The thickening and adhesions ore
not so marked as in the right lung, The lung is firmer than
normal. Al the root of the jung are two large calcareous masses,
ane the size of a large hazel-nut, the other about half that size—
calcificd tuberculons glands. The other glands are black and show
periadenitis. In the left apex there is an area of old scar tissue
.abouat the size of a sixpenny picce, and a cavity the size of a
(walnut. Beattered {hroughout the lung are small areas of
Jonser consisteuce tham the rest of the lung, some of which
,show dcfinite calcareous particles, others small areas of casealion.
{There is a considerable imercase in the fibrous tissue.

" Three outstanding features are presented by sections
from this case. The first is the enormous amount of fine
“granular pigment in the peribrouchial fibrous tissue, walls
of alveoli, and in phagocytes scattered through the sections.
The particies of this dust are similar in size and shape to
the Ulack granules seen in the asbestos fibre.

. I'he second unusual fenture is the presence of large solid
angular particles (Fig. 2). These arve situated in areas of
(hrosis nud in cascating aveus. They vary in size from
3 to 360 microns in length. The particles are so large—
masses of them are secn in cortain areas—that they must
have occluded small bronehi. Fibrosis of the alveoli
supplied has taken place and later necrosis, as secn in
Fig. 3.

e have never seen anything parailel to this in pneumono-
coniosis due to other dusts, nor have we been able to find
such ocenrrence in literature. On comparing these large
partides with asbestos dust there is a striking rescmblance
in sizow, shapes, and colout. In fact, it is very casy to
take each siugle particle found in the lung sections and
tinmnediately find its brother in a slide made from the dust.

We eannot think there is any reasonabie doubt that the
partictes in the lungs are the heavy, brittle, iron-containiag
iragments of ashestos fibre. The more extensive involve-
ment of the right lung is thus explained. The heavy par-
ticles would pass more easily down the more vertical right
bronehus than the horizontal left brenchus.

' HISTOLOGY OF PULMONARY ASBESTOSI3.
Y .
STUART McDONALD, M.D., F.R.C.P.,
Professor of Pathology, University of Durham.

{(WWith Special Plate.)

\lv rewacks are confined to
in the Iuugs in this condition, with special vefercnce to
(ertain foreign bodies of most wnusual appearance which
ave present both in the alveoli and interstitinl substance
»f the lunge. The obscrvations are based ‘almost cntirely
on material supplied from the case described by Dr. Cooke.
The investigation has been conducted in the pathelugical
department  of  the University of Durham  College of
Medicine.

Y may state, however, that the appearances are practically
identival with those ohserved in a recond case of this con-
dition, scetions of which I have had an opportunity cf
examining throngh the courtesy of Dr. 1. M. D. Griceve of
Armley, Leeds. '

the histologienl nppearances

Histology.
bave heen made from both lungs.
marked on the right side, hut the

Numerots seclions
The clianoes are moee

TULMONALY ASBEYTOSIS.

Tee Remew
" Mrpical dunknak
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appearances

may be summarized as follows :
1. There is well marked Qiffuse interstitial phemannia
with chirenic bronchitis and smne curphy-dn.

2. There is well macked aniliracesis.

3 There is an cxtensive tubereulous
chronie phthicis.

4. In the alveoli, bromehi, and bropehiolus, and alw in
the interstitial fibrotic areas, ave certain foreign hodies
which will be deseribed in detail later (Fiz. 7.

As this commnnication deals speciaily with the nature
of ihe foreign bodics, the gencral histological features will
bo dealt with very briefiy.

The interstitial fibrosis is sucly as might e oxpected as
a result of a combination of a puenmoneconiotic condlition
and a chropic tubcrculous infection. The typicai whorled
formations secn in a more purely silicotic cundition are
not preseat. There is 2 marked endarteritis in 1o smaller
branches of the pulmoenary arterics; suome are throm-
bosed and organized. 3lany of the smalier hronchi zre
oliiterated ; same have still caseons-looking ventres. Some
of the alveoli show the nenial mctaplasia of whieir Yiniwyg
cells into cuboidal form. The fbrosed and thickened walls
of the bronchi in many places gradually merge into ihe
arcns of diffuse fibrows overgrowth, There are numerons
foci of lymphecytic cells among the fibrobasts. Some of
theee seem obviously devived from lymphoid tissue in the
bronchial walls, The interstitial fibrasis ix PraLIessive.
The tuberculous condition  is  olivious histalogicaliy.
Tubercle bacilli were not dotected, but ihe histalogy s
charactoristic.  The Jesions are Jronic in character, and
there is no special indication of an acnte exacerbation.
There is well maiked cascons Lronchitis with lvmphatie
cpread und  DUmEIOUS fibro-caseons deposits  with giant
cell systems (sce Fig. 8). The bronchi, which ave not
specially the seat of tuberculous change, show catarrh with
peribronchial thickening. There are numerous cmphysema-
tous areas. The alveoli show, in the mnjority of ¢ases, gome
thickening of their walls, and contain nrany catarvhal cells,
apparently Jerived from the lining cells: a similar catarchal
change is seen in the terminal bronchioles, some of which
are dilated.

wondition  with

The Forcign Budics.

The larger black and irvegularly fragmented hodies which
have been deseribed by Dr. Cooke were not very obvivus in
the material 1 examined, but were clearly scen in some
microscopical preparations of his which I had the opporv-
tunity of cxamining. 1 shall not refer to them spectaliy,
but confine my aitention to certain bighly characteristie and
much smaller hadies which are abundant in all the sections
examined. Some of these are free, but many are phago-
cytosed by the large monguuctear cells in the alvedli (Fig. 5)-
Jome are casily included in comparatively small phagoeytic

colls, but the majority are larger, varying in size from
20 u to 70 p, or even morc in the case of certain clengated

forms. The smaller bodies are ronnded and humogencons,
and all have a distinct yellowish-brown colour snggestiug
biood pigment. The longer forms have a Lighly character-
istic appearance, strongly suggestive of some organic strue-
ture. Most hove an gunular appearanee, which on closer
oxamination can be vosolved inta a closely set serivs of
tounded discoid Dbodies (¥igs. 4, 5, 10, and 1. In
come cases the globular forms arve arranged along the
mure filamentous  forms and occasionally are clustered
at the ends of the veds, simuiating sporangia of 2
hyphomycetes  (Figs. 5 6, 10, and 11). Some lhave
club-like cxtromities at one or buth ends of the filuments.
Others, again, supgest tlie appearance of minute crustacean
forms (Fig. 103, but clusee examination does not support
4he iden of either vegetable or animal origin, The-e
hodies do not stain with the ordinars aniline stains,
hus preserve their originnl yellow-brown colour. They are
oon well in unstained soetions.  They give o chiaracteristic
pranssian-hive veaction with potassinm ferrocvanide and
dilute hydrochloric acid. The reaction is not 2 ohvious
nunless the solutions are slightly wavmed. Wheve the !
are tao large to be phagocytosed by individual cclis Uy
teind to hocome surronnded by plasmodial masses. Many uf
the phagoeytes contain much carben pigment i addition.
Thongh these bodies are mainiy found in the alveolt and

-111“1'-
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{nfundibular pas.ores, they are al=o present in tlm crscous
greas, in the neighbonrhond of the phthisieal rnv:tt?ésv,v"\ﬁ’\{ilts
some can bo demonstrated in the fibrotic areas suriotinded
by definite fibioblauts, Ono in particular {sea Fig. 12)
seasured about 75 g Tt is clear and segmented in its
middic part, but the cxtremities are nodular and clubbed,
3t is diflicnlt to imagine that  foreign body of such length
ceuld be transported by phagocytes, but they nay represent
larger  bodics left in o brenchus  which has  become
obliterated. The bodics have been oxamined with the
micro-spectroscope, but so far no cluoe as to their nature
has been ohtuincd by this means. They are not refractile
by polarized light.

Nature of the Dodies,

Wo have shown these preparations to several patho-
logists, but tho appearances are new to them. To confirm
our own opinion wo have submitted them to experts in
zoology, who are unanimous that they are not of animal
nature. Weo have also submitted them to botanical and
chomical authorities, and though there has been a consider-
able dificrence of opinion, some regarding them as hypho-
mycotes, the gencral opinion bas been that they are ot
vegetable forms,

Tho fact thot exactly similar bodies have been found in
the lings of another ashestos worker, and, so far as 1 can
ascortain, have not been found elsewhere, would seem to
indicate that thes are essentially derived from or associated
in somo way with the asbestos itself. ~ It is also certain that
they do not in any way resemble concretions, largely com-
posed of calcium and other salts, and also containing iron
Jdorived from blood, such as have been described as strepto-
thrix forms in.the spieen, and which may closely simulate
mycelial filaments. The hypothesis advanced is that these
bodies are rortions of ashestos fibres.in the process of altera-
tion and ahsorption by hydrolysie, either by direct chemical
action or by enzymes. The particular variety of ashestos
with which this patient worked was & Canadian serpentine
(chrysotile). It would prohably contain silica and a
maguesivm salt in about equal proportions {40 per cent.)
with up to 3 per cent. ferrous oxide, 1 per cent. of alumina,
and water, From its high resistance to heat we are apt to
regard asbhestos ns indestructible, but, given time, it is
pussible for hydrolvsis of such silicates to occur, even in
pure water. Such bydrolysis would be hastened and intensi-
fied by the presence of CO, in the pulmenary alveoli, and
the warm moist atmosphere there would, no dnubt, accelerate
the process. Lven under these conditinns the process would
nocessarily be n slow ome, The magnesium could le
separated out as rclatively insoluble carbonate, or more
solnnbhle bicarbonate, which in turn would be converted into
anv other salt for which there happened to be the appro-
priate acid available,

The iron existing in a ferrous condition in the presence .

of an oxidizing ngent might be converted into the ferric

state, and subsequently precipitated as hydroxide. The-

silica might pass into a colloidal state, at first in sol forn
(orthosilicie acid), later passing inte a gel (metasilicic acid).

If this were so in sol form, it -would tend to remain .
‘assgciated with the surface of the ashestos fibre by

adsarption, and might be held there till it became a gel.
In timo the gel might adsorb the solution, and so gradual
wnversion of the fibre into a mass of gel would occur.
Trero might be in the tissues sufficient albumincid material
to effect rapid gelatinization of the sol, particularly if, as
would be the case here, the sol was being slowly produced.
The fact that the gel is of high surface tension, and
formed at an irregular rate, would give it a spheroidal
structure and account for some of the appearances seen
here. Whether this be the exact expirnation or no, it is
at least nn hrpothesis which should be capable of e'xperi-
montal verification. As has been held by Gye nnd others,

in rases of silicosis there may be a direct chemical action’

of silica on the tissues apart from tho merely mechanical
irritation of tho particles, with the production of fibrosis.
Chrthosilicie acid 1s, g3 has been ‘shown, an active poison
but rapid conversion. into metasilicic acid would minimize
its action. oy

As to tho relative part played by tho asbestos and the

1026 Drc 3, 1927} PULMGNARY ASRLETOSIY,
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_tiun that the tuborculosis was a superadded infection, and
in l_)r. Grisves's caso referred to above thoro was in tle
sectiona examined a considerable degree of fibrosis withont
apparent tubcreulosis.  Tho immedinte cause of death in
thut caso was o terminal bronchio-ppeamonia.  Till some
experimental work is completed the exact nature of the-o
foreizn bodics must remain in doubt, but their lLighly
vharacteristic appearauce may well prove to be an impor-
tant diagnostic print in the recognition of tiw lung of a
worker in asbestos.

T am rauch indcbied to Tr. Cooke for material from his eace,
te Dr. Gricvo for an opportunity of exaemnining his microseapical
soctions, to P. L. Hobinson, D.Se., of the Chemical Deparument,
Armstrong College, for his advice and suggestions on the chemislry
of the silicates, and te DI'rofessor W. H. Lang, F.2S., of Mun-
chester, for o reasoncd opinion as to the non-botanical mature of
the forcign bedics.

&
CLINTCAL ASPECTS OF PULMOXNARY ASBESTOSIS.
Y

Sm THOMAS OLIVER, M.D,, F.R.C.P.,

Consulting Physician, Royal Victoria Infirmary, Nesweasilc-on-
Tyne; Emeritus Professor of the Principles and Practice
of Aledicine, Gniversity of Durham.

Dr. W. E. Cooxz has given a short accaunt of the history
of nsbestos, also of the processes of its manufacture inta
cloth-like structures much in the same manmer as raw
cotton fibre is woven. He has told us that in tho carding
departinent a considerable quantity of dust is evolved. Ths
crushing of the rock is not carried on to any estent in
this country; this is usually done in the countries whero
the mineral is quarried. Canadian tock is crished
in Canada so os to reduce the expense of transport to
Great Britain. Our workers are therefore less expased to
tho harmful influence of the dust—a fortunate circusi-
stance, sinca the rock frequently contains as much as from
50 to 60 per cent. or more of silica.

With the exception of Dr. Cogke's paper on pulmonary
ashestosis published in 1824, and the detnils of a fatal czase
published by Dr. Montague Murray in the Charing Cross
Hospital (azette in 1800, there has not been, to my know-
ledge, anvthing written in this country upon the subject.
1 hare had, however, the epportunity of visiting asbestos
factories in America, and of sesing cases of pulmonary
ashestosis through the kindness of Dis. Haddow and
Grieve of Armley, Leeds. It may, T think, he safely said
that there must have been several denths of warkers in
British factorics from the malady, but as no autopsy and
microscopical examinations of the lungs were made the
deaths were probably certified as pulmonary tuberculosis.

Asbestos manufacture is iargely a familial occupation
It has been carried on in this country only for a itttle
over thirty vears, Carding end spinning of the fibre =re
important processes -in the manufacture of asbestos gonds
In these departments many women are employed, mnther:
being succceded by their daughters. Where ventilation o
tha carding and spinning rooms is properly attended t
the nimosphere is fairly clear of dust and floating fibre
otherwise in these operations considerable quantities o
dust becamo suspended in the atmosphere. Tu a Yritis
factory the dustiest process is * hand beating’ of th
finished mattresses used for .covering and protecting th
internal machinery of automobiles. This work should onl
be undertaken in a room separated from the main part
of the factory, with open windows ot one end and stron
down-draughts at the ofler, but even with this precautio
mon working therein should woar masks. )

Recently, with Dr. Grieve of Armicy, I examined tw
women who are the subjects of pulmonary asbestosis, on
sged 48 and the other 29. ‘The older patient was onc ¢
the first to commonce work thirty years age an th
particular factory T visited. At that deto ne danger fro
dust was anticipated, o that no effective ventilation o
the workronms was attempted, such ns prevails to-da
Although only 48 the first patient mont.i'nnod ook nhih
by scveral years, and is extremely emneinted. Rhe g
up work n year ago om aecount of incrcasing physic
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Gt hortne . Fooreath, and enncho o At present che
Cne  pectoration; hor respivatory capacity is one inch,
hawr  tho apices of hath Tungy i front are re-onant,
there 1 distinet flatteming of the prrrnssion note at the
Lases. The respiratety murmur at the apiees and mir-

lung is conrser than wened, and the expiratory munnur 15
prolenged. At the right base the respiratory murmur is
forble, and small dry [rietion sound is beard.  Towards the
haza of the left lung and extending into the axillu are
lward small moist tinkling sounds, sugacstive of envitation
Laving taken place; here also smali friction sounds can be
beard. Similar physieal sizns preval posteriorly, The apex
beat of the heart is displaced upwards and ontwards; it is
folt oxternal te the nipple, a eirenmstance which, comhined
vith mahed accentuation of the sccond sound of the
Lieart Jieard over the pulmonary artery, snggests that
fhrotic elhanges have already ocenrred in this jung.
Although the paticnt states that she has no expectoration,
{his was present six weeks ago, and when examined was
found te Lo free of tubercle bucilli. There is no enlarge-
ment of the external glands.

The ather patient, aced 39, has heen an ashestos worker
for eighteen ye She had neo illness until four vears
azo, when she idc"elopc\d couglh and attncksl resembling
Lirenchial astlima.  After remaiming away from the factory
for three months she returned to her cmployment, and
followed the occupntion for thirce years, when she married,
and as in tho early months of her pregnaney she
lost considerably in weight she retired from the factory.
Although reduced considerably in weight, and the subject
of cough all through her pregnancy, lher infant daughter,
who is 14 months old, is healthy and well developed.

AN ACTIUL CONSTITUENT OF “ GLUEIORMENT.”

Ter Lrimes
Mepicat Jr mvak
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slight exertion, and sho complains’ of morning enuzh wi
expectoratiou. Tho sputum has bren examined ant is
negative as rezards tuberele bacilli. Feor appetite s poor,
She weizhs 8 st., a drop of 3 st. having occurred within
the last twn years.  Her heart is healthy; the apex Leat is
not displaced, hut the sccond sound over the pnlmonary
artery s distinet!y aceentuated.  The apices of her lungs
are resonant. Here the respiratory murmur is coarser than
usual and the expiratory is prolonged, so that the inspira-
tory and expiratery murmurs approach each other n
cyuality., Moist riles are heard in niid-axiflae and small
friction with crepitation is heard at the bases. This
woman’s mother, who is aged 60, is still warking in the
factory. :

From what I have seen clinieally of pulmonary nshestosis
it resembles silicosis of the lungs in the marked shortnrss
of breath on slight exertion, deficient respiratory capacity,
physical debility, and, in examination of the sputa of not
too far advanced cascs, absence of tuberelo bacilli, but since
fibrotic changes are developing in both of the patients to
whom I have alluded, there is almost sure to devclop, if
suich has not already taken place, pulmonary tuberculosis.

The clinical picture of pulmonary ashestosis differs
slightly from that presented by a patient the subject of
ordinary tuberculosis of the lungs, in so far as there is a
pronounced deadening of the skin varying from mild
bronzing to slight blueness, a degree of shortness of breath
in excess of the physical signs, a greater amount of general
disability, little expectoration, and comparative ahsence
of night sweats.

AN ACTIVE COXNSTITUENT OF THE PREPARATION
CALLED < GLUKHORMENT.”

BT
H. H. DALE, C.B.E., M.D., F.R.C.P., S&c. R.S.,
AND - ’

H. W. DUDLEY, 0.B.E., AL.8c., Pa.D.

(From Lhe Department of Biochemistry and Pharmacology, National
Iostitute for Medical Research, NHampstead, London.)

Ix May of this year Professor von Noovden published in
the Khnische [Wockenschrift an account of a mew pancreatic
preparation which had a controlling effect on carbohydrate
metabolism, but, unlike insulin, was effective when adminis.
tered by the mouth.? To this preparation the name
“ clukborment ”” had been given, and the title of the paper
made it clear that the substance was regarded by the auther
as coutaining a new anti-glycosuric principle, naturally pre-
formed in ihe body. On information, evidently supplied
to him by the chemist responsible for devising ** gluk-
Liorment,” Professor von Noorden stated explicitiy that,
iv spite of indications in the patent specification, which
mizht sugrest some counnexion of the active principle with
a guanidine derivative, no such derivative, and in particular
tio synthalin,® had been added; and, further, that the
finished preparation eontnined no guanidine derivative of
any kind in recognizable amount. Professor von Noorden
drew the cantions conclusion that, if the activity were due
to o guanidine derivative, it would Lave to be one of
extremely high activity. In July of this yenr one of us
(H. H. D.} reccived a communication {rem: the Horment
Company, who were manufacturing glukliorment, stating
that they were sending material in the hope that clinical
trials of it could be arranged. In due course this and
several subscquent consignments of glukhorment were scnt
by the Horment Company, with a request for their trial.
A ccnsideration of preliminary reports, on tlic mode of
artion of this preparation en the liuman being and on
laboratory animals, sugoested a strong similarvity between
its cffects and those with which we had become familiar,
through experiments then for some {ime in progvess, on
the action of synthalin,  Some of tho glukhorment

C*“Santhalin ® iz the svalhelic conpound, decamethylencdignanidine,
ittrednecd by Fraoke Nothiann, aod Wagner, sr an  antidiabetio
Temety {or oral adminisiration, snd alrrady the subject of numeious
Irports,

was immediately placed in the hands of one physician, who
will presumably report his experience with it in due course.
The physiclogical resemblance to synthalin was so pro-
nounced, however, that, hefore the question of wider clinical
trials was considered, it was thought desirable to make
a simple chemical examination, in order te confirm the
fact that the preparation was frce from synthalin and
similar puanidine derivatives,*ns stated in the paper Ly
Professor von Noorden, of which copies had been submitted
by the Horment Contpany in support of their request. The
result of this first test showed clearly that a gnanidine
derivative strongly rcsembling synthalin was pretent in
substantial amount in the glukliorment tablets as snhmitted
for, trial. The evidenoe thus early obtained was at once
so clear and so surprising that it was considered desiralle
to use a further quantity of the matcrial submitted, in
order to obtain precise information as to the nature of
the substance in questiom. The isolation of the substance
was made easy by the fact that the nitrate of srnthalin is
a remarkably insoluble salt.

Chemical Isolation from Glukhorment of a Guanidine
Derivative closely resembling Syntialin, _

Two lundred ginkhorment tablets were powdered;
the powder, weighing 60 grams, was thrown into 1 litie uf
boiling water and the mixture was kept gentty boiling for
fifteen, minutes. The liguid was then filtered, while stiil
hot, from a large mass of insoluble protein, o

The filtrate was oevaporated in vacuo, with the addition
of octvl nlcohol to prevent frothing, to a volume of
120 c.om. On standing, it set to a jelly; this was warmed
to 409, when it became fluid, and concentrated nitrie acid
was added until the voaction of the liguid was strongly acid
to Cougo ved. A white crystalline nitrate separated from
e solution on standing, and the liquid no longet sct ta a
jully when cold.  The erystalline material was collected by
centrifnging, washed in the centrifuge with n small quantity
of dilute nitric acid, and dissolved in ahout 25 c.cur. of Lot
water. This solution was boiled with charcoal and filtered.
Tn the Lot fltrate 0.5 c.em. of & per cent. nitrie acid was
added, and the nitrato crystallized on cooling. This was
filtered off and dried; it weighed 1.135 grama, Tt was then
converted into the picrate by disselving it in water and
ndding a saturated solution of sodium picrate until uo
{urther procipitate was produced. The picrato was fillercd
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