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AFFIDAVIT

STATE OF COLORADO )
) ss.
COUNTY OF JEFFERSON )

I, Margaret J. Baumgardner, being of full age and first duly sworn do hereby state:

1. I am the Research Coordinator for the Claims Resolution Management Corporation
("CRMC™"), a wholly owned subsidiary of the Manville Personal Injury Settlement Trust (“Trust”).
The CRMC was created in December 1998 and is staffed by former Trust employees. On January 1,
1999, CRMC began providing claims resolution facility services to the Trust.

2. In this position, I manage the Asbestos Claims Research Facility (“Facility”), a
document and records repository, located at 4755 East 46th Avenue, Denver, Colorado. The Facility
contains the business records including but not limited to correspondence, memoranda, reports,
records and data compilations (‘“records”) of Manville Corporation or related entities (“Manville”),
generally, as well as Manville records relevant to litigation of asbestos liability. The Trust has
managed and o perated the F acility from November 28, 1988, the date on which the Manville
bankruptcy plan was consummated.

3. My experience and familiarity with the documents at the Facility began in 1983 while
working for Manville. In my work as a paralegal for Manville, I assisted in locating, indexing and
packing many of the records which became the foundation documents for the Facility. I continued to
work for Manville until September 1987. From March 1988 to September 1988, I was hired to
supervise and assist in the indexing of the first 20,000 boxes which were turned over to the Trust in
November 1988. From September 1988 to January 1989, I assisted in the privilege review of
documents to be given to the Trust. From November 1988 to April 1994, I worked for Freeborn &
Peters and was put in charge of the Facility, managing all productions and "new" acquisitions. In
September 1995, I was hired by the Trust to manage the Facility. In December 1998, I was hired by
the CRMC to manage the Facility for the Trust. Accordingly, I am personally familiar with many of
the records stored at the Facility, as well as how the records have been gathered.

4. To the best of my present knowledge, information and belief, I certify that these
records were made at or near the time by, or from information transmitted by, a p erson with
knowledge, were kept in the course of the regularly conducted business activity of Manville, and it
was the regular practice and the business activity of Manville to make the records.
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5. Documents from this Facility were copied for Trine & Metcalf. The documents
copied have come from microfilm and medical article files at the Facility and are bates labeled MT-
001691 through MT-001729, and these documents are true and correct copies of documents found at
the Facility.

garet J. Baumgardner

Subscribed and sworn to before
me this 8™ day of March, 2004.

e / 7

JENN!F:R EMM
E
NOTARY PUBLI?)ICH
STATE OF COLORADO

I\‘fotary Pubhc T T -
y Commission Expires 2/6/2006
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FOREHORD

A Lew reabtered oylicles hive appesred in
medical journals in recent yee:: concerning occu-
pational dizease of asbestos voyiers noliced of
late. 4 thorough study and dimosis npparently
has not yel been made oo bthe ¢isease has not pre-
vionnly been penerslly recopndced.

Isenrpln of arbleles on thin dicense were
Loden from medierd jovvnele in the medicsl Libravy
at Fifth Avenue snd L09vd Slre ! and are presented
in thiz roport. '
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EXCBRPTS FROM VARIOUS MEDTCAL JOURLAL
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{or silicn in enser ol asbestonin,.

1t nignt bo thouwzbt thel Lesion on Lhls condltlon vap cerens
tinlly the oowme os that of oruinary . ilicosie, if it werce not
for tha facl that cerladn very charos!sristic codics are report-
vd unlike Lhose seoen in any other po foloricel piclure. e reler

Lo Lhe so-culled "ourlous boaios!, CCIDLUO ML
ol asipesion workesry chow Luvee elons o nodles
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from 10 Lo 100 microng. They may have ~ingle clubbed ends or
mey appear o elongated dumb bells, ars gometimes gingle coceal
or ulrepbococenl forms are seen., Ther o not sbuzin with ordi-
nary aniline dyes, bnut aro theacelvos o Le yellew or yellowish
brown. Appovently they are composed o tvocontral core, which

Ao probably sn penlon cpienbe, upon - ieh collodinl reeovogaben
ol blood probeins hove been abiorbod.

Sinee tne reported cases of thirs  raenve hove oceareod
larpaly amons spimners and weavers, Lb VYo pognivle thnt,ﬁho mining
and erushing of nrbestos does nob proi b o hwvaca.  The [allure
to rocosuiye bthe aizonse in Coneda, hvooover, i no evidence of
thire, Cor tn other ceccupalions experi 2 hoe suven thoo luree
uronps of men snfler sorious oceupnlicv- L efluchs wnich zo un-
recommined for yenrs.

Bullelin of Hyricne - jevidon ~ Lece.s L9RY
Ve 4, #le pPa o 978

.

Austracet - Gloyn+. . lwodhousc

(Lood, belley Pulmonnry Agbe topin, Roediosrsphlc
hppenrimees in Skloerams oi 'he Ghert ol Workers
in Asbentons Tubeole. LUk, V.o L0 C0o-Goj 12
firures on G pls.: 1z ref.)

The earednel cymplon of pulnmonar . -wshenionds, like that of
olher Jorme ol vilteonls, Lo dyspnoes. which procrecser until in
Lhe advanced ntasens ol bthe disewse, 1l weoomes owbecne.  The
dyspnoeh may be accompinied by cybnost oand the complexion of
nont patients hars o sLlixhily leaden hyo Chest oxponcion way be
radnced Lo one ineh or leese Coush 1o celdom ecerrive ang ex-
peetoralion i wodernbe in meount or in oaunent.

The pnysical sirns nra those of a :ilaterasl pnlmonnary Iibro-
vl ehiefly oflceline the Lang bazec.  iuloonuary tuberculosis
miy suporvene or wwdify Lho cllntend - Posace. Wi tho dlaouco
Ls well esbawlishea Lhe prornosils wpp - v Lo be grave.

Post norbew, the disgnoslble foendae wnileh serves Lo dis-
Lincuicrh Lhe conalbion frowm vlier tor - ol pneunonoconlosis is
Lhe prascnce in Lhe Lunzgs ol solden p " lo. forsimn podice wiilh

L S v
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o superiicial

semientcd outline and clubbed extr-mitine bonring
resemblence Lo minute crugtacean form:s.

sss oo

Tritish fledlecal Journal - Gepl. 2o, LU
(P. 578)
Cooko,WeFe = faDey FoleGePoliiey RO fondon.;D.l.if,
AsberLon Tust ana Lhe Curoous foodien tonud
in Pulnonary hov - Lorin
Aovedentidice brentmenl o the o lyeis of Lhe vodies

Juzl pome oubslanuing - trochs buler,

found.

I have mentionad that the grenter portlon of asbestos dust
In sectionr mnd extract:

conisddn of clender lranglucent Cibres.

of lungy there it a romorkable paucit of Lheso Cine apicules,

The endereonlds ol digeetion thov the  ine zreaanlsy dact, nd lhe

doveen bilack, blue, and browm prreicle | ona vhnl sppe: Lo be

pieces of quurlas. Jwlulively lew fin cplale. ave found, bulb
sronent in enormous numberd.

curions bodics of r1L doceriplions nr:

AL Lhese acts Lead un Lo imegde the boules Lo consiat of
central nueled of asvestos spilcules upon which collooial agrresutes

of' blood proteina, plus, posuloly, soluile factions ol asoeslos,
srly, have been

and in Lhe coces ot chrysotile workers dn iron
abrorbed and moulded by currenta in ti brouchi rmug alveoli.

Ocennionndly bioblte frogauents Labo Uine black spicules, and
LU our resconing be correet, coue b Yot of Lhe nilllions of
curlous Lodice should rhow w cenlrol ~ore o) tais wineral,

st ses e

Britich ueaicnl Journal - Sepl. 2o, 1953

Haddow, A.Ce = lierte; ChioBe
Clinken) Anpouly of Pul.onary Asbesbosic
A clinical g scelentilic sludy o0 specific crsen of his
dlsease.

Examinalkion ol
SALES PHOMOTION DEPARTATNT

some fifteoen asho..ton workers.
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Sleniflic:nt extracls taken.

0f theso four fatul cascs, tho average at death was 41,
and the average years nctunlly spent in the factory weve under
£0, all In anbastog-mnbtrers muicing fo0 most of the time. The
male poticnt hnd worked until Lwo dayr telore denth (on o 1ight
Job) bul the other threo had been ineti cilubed Lor an svecngoe
of' lwo nnd orie<hall years (Lyrs., 5 me o3 & yroe, 5 wos.; L yr.,
10 mos.).  Unly in ono o them had L' cele backlLL been found

In the spuban,
Advanced Ganog

In proclice, these vorkers do notl «all for wucit attention
mbLiL Lhey ranen Lho cbrpe of Lobal inepacilys Until Lhen Uhey

arw naturally wore vrone Lo chert tro !er duriny the wintor months
and sometimer 'Lt for weexs at o i,

Clinically

Tour women
average - 45 years of ame

" " 14 wears npent i Ictory
" S children apiers (Childaren 21l healthy)
vatrder from chorbness ol Lo th

Have coneh without cxpector - Lion .

lieetny allbhouph not losing i weignt

Poin in veriable, and occur: [rom GLise Lo Limc
with loenlized plonrisy

Hight eweats abaent

Hae been no hnemoplynic

o Lubercele bacilli have teon found

tenrt normal - Pulee roate U at rest

fverapn full ranpge of chest oxpansion iz ouly one
inch in Lhe upper thorax ane even lers
around Jlower rib:.

Onzel of symptoma

It is very difficult to ~=certain the dale ol ovnsct of
symptoms, lmt Lhe patients generslly 'olieve 1t was alter live
yeurs oi worit.

Conelusions
The Lollowing conclundon: lvwva oo gatablleshed.

1. 'I'mat, the inhalation of sabestn: dust will in the long
rin produce o rtale of fibrosis, the stributivn being peripheral
and basel, Lhe rirzhi base becoming mer aavinced amd Lhe upper
lobon tendlag to doevelop compunsalory cmphyrsewa o first the dia-
phroepmotic nud pradunlly tho ontire [ Dural rurlocen bocoming
obliternled,
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2, That the disoase is not ws u 1mi'e complicabed by tuberculosis.

3. That the disease is usually fii:t recogniued after more
than five years exposure, althoush sy Frmatic examination might
reveal it carlier.

4. That the condition is usualls ound first dnring nn
abtack of inrbienzn or winter cold, wive oxacerbalions of Lhe di-
SCNRBO OCCUT.

5. Thot even in advunced cuses thvere is o marked abatoment
during the summer months. :

Go That the onecel of anoroxla ol rvdlizce Lo Uhe workor that
voric. in no Lonaee ponalble,

7o That toe poliend may lhen Liv: Jor several years and con-
tinue Lo beur children, but become pro - essively weakeor and more
emaclabed, more hopeleoss, oleeplesa, o exhausted, until an attack
ol' broncho-jncumonia or bronehitis bri::s dealh 2t last.

0, lurlher, that asbonbosiz bodi: can be Iound in the sputum
’ | ’
1€ any, Ln all advaneced cages, as wel! n in mosl warly caues.

U That Luey cun be demonstrated oo lung puncture in sdvanced
cases, but since no patienb is Llixely ! permil rore bhan one punc-
iure to be made, a negstive finding i+ inconclurive.

10. That, rrdiography 1s of greal » fuc in dinrnosis «nd in
observing propress.

1L, Thal Lho treatment of lhese ¢ -es, belu~ purely pallia-
) - >l

Live vo far, calla fur grealb paticenec nd vigilance over several

years, and emch relicef can be afforded.

12, ¥Finolly, thnt the disclozure ol the wanger ariging from
nebeslos dust hrs Lroupght home to the workers the need {or observ-
ing the mearures provided for their prlection, wnd is bound to
be salubary, wlihoush the mortalily ¢lsuistics will probably be
swelled by the vider recognition off Lv'; discasc.

Dribvish dedical Journal - Dec. 6, 18x7.
(P. 10:4)

Cooke, w.lie = "Pulnonnry Asbeslosis!
ebonnld, Gtuert - "lisiology of Fulmonary Acbestosis?

MAHRKET ANALYSIS SLCTION SALIS PROMOTION DEPARIN'UNT
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Oliver, vlr Thomas -
"glinical Agpect: of Pulmonary
hgbesls igh

The above asrticles are seientilic !realuenbs of Lhis wure
diseuze. ‘The malerial covercd is proci’onlly Lhe coame. In fact,
much ol the mnterisl of the lubler artir-tou Crow uhich the abgtracts
uro besed appesr Lo be boced on the gr. o cexperiment:. The illus-
trations of the mieroscople photograpl: nre enlipghlenings

~ MT-001699
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.
posterior lobe, the reaction was negative,
IPurthermore, the injection of 0.2 ¢ of
the hormone of the anterior lube of the
pituitary body, when injected into the skin
ol pregnant woman, produces no reaction,
whereas, when injected in the swme way in
thie non-pregnant woman a distinet ved cirele
Is produced in a few hours, which persists
from twenty-four to thirty-six hours,

The aceumulated evidenee, therefore, goes
to show that the hormone responsible for
the Zondek-Ascheim reaction 13 derived
from the anterior lobe of the pituitary hody;
that the reaction is positive guite carly in
pregnancy, at a time when such positive
evidenee 13 most needed; and that the re-
liability of the test is very high.

It s regrettable that [rom its nature the

test cannot be node generally avatiable, Tt
requires the assistance ol o laboratory where
a Large stoek of young female mive s cun-
stantly at hand, and wheye there wre trained
observers,  The test, as a4 conscequence, 1s
expensive, It may prove, however, that
the shin test referred to may overcome the
diticulty.  Recently, Dis. Otto Pollatsehek
and R, Porges, of Vienna, have made sonie
aluable observations on this phase of the
subject, and report that in their hands the
skin test has proved to be rehable;) exeept in
one patient who had a hypophyseal tunour.
should these observations be eanfirmed we
shall have at last o stmple amd reliable
method of determining the existence of early
preguaicy.
AN,

ASBESTOSIS

AHB]-)[’I‘OS is a mineral of interest to
Canadian physicians, particularvly to
physicians  practising in the Province of
Quebee, for a very considerable part of the
world’s supply of ashestos is mined in the
Black lLake Distriet between Quebee City
and Sherbrooke. If work with ashestos
presented o hazard to the worker it would bhe
reasonable to suppose that cases of disease
would be reported from time to time, but
so far as can be determined no of
specific disease have been reported among
asbestos workers in the Province of Quebee.
This does not mean, however, that o hazard
does not exist; it merely means that no
hazard has been recognized.

Mortality and morbidity  records  of
ashestos  workers are not  available. 1In
fact, information as to the effeet of such
work on the worker Is extremely limited.
The death of an ashestos worker which
oceurred in 1900 was reported by Dr. Nuarray
in England to the Department on Industrial
Disenses, and the evidence suggested that
the death was due to an oceupational disease.
This case was not reported in the medical
literature. No further reports appeared until
1924, when Dr. W, B Cooke, of the Wigan
Infirnaory, published the history of a case of
pulmonary asbestosis.  Sinee then a number
ol sulated cases have been reported, mosily

Cases

i the manufacture of ashestos, and mostly

i Fngland, hut four cases in Southern
Rhodesia were reported by R W, Simson in
1928, "The latest publication on the subject
is by W. L. Cooke, in the British Medical
Journal for September 28th, 1929, This
article is in the nature of a rveview,

Asbestos oceurs in nature as a fibrous form
of serpentine.  Its analysis varies somewhat
in different parts of the world, but it is
essentinlly 2 magnesium silicate.  There may
or may not be iron present, and some forms
contain aluminum. The Canadinn asbestos
18 sald to contain about 41 per cent of silica
and 2.5 per eent of iron oxide.

Clinically, asbestos affects two  tissues.
First, it may produce small warty growths
in the skin,—the so-called “asbestos corns.”
Secondly, it may give rise to a fibrosis of
the lungs, somewhat similar to that produced
by silica.  Investigation of the ashestos
corns' indicates that they nre granulomatous
in nature and have for their core a tiny
spicule of asbestos fibre.  Ividently asbestos
s mildly irritating to the body tissues. The
mabner of the formation of the ptihnonwry
lesion is of great interest to students of
pheutnoconiosis, for there is a widespread
impresston that silica i3 necessiry Lo the
formation of pulmonary fibrosis. Nor ean
it he ab present that this view
definitely  disproved by the occarrence of
pulmonary ashestosis, since asbestos in itself

sivied 13
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is a silieate.  To our knowledge no analyses
of pulmonary tissue for silica have been
made in cases of ashestosis,

It might be thought that the lesion in this
condition was essentially the same as that
of ordinary silicosis, if it were not for the fact,
that certain very characteristic bodies are
reported unlike those seen in any other
puthological picture.  We refer to the so-
called  “eurious hodies.” Microseopie
seetions of lungs of ashestos workers show
large clongated hodies varying in length
from 10 to 100 microns. They may have
single ¢lubbed ends or may appear as elon-
gated dumb-bhells, and  sometimes  single
“eoccal or streptococeal  forms  are  seen.
These hodies do not stain with the ordinary
aniline dyes, but are themselves pale yellow
or yellowish hrown,  The “eurious hodies”
may be isolated from lung tissue by digesting

Tz

way some idea of their structure may he
obtained.  Apparently they are composed
of a central core, which is prohably an
ashestos spicule, upon which colloidal aggre-
gates of blood proteins have been adsorbed.
These “eurious hodies” have been reported
i different. places in Ingland and South
Africa; in fact every published report of
prulmonary ashestosis has deseribed  them.
‘It 1s the opinion of Dr. Cooke that the
“eurious hodies” are diagnostic of pulmonary
ashestosis,

Sinee the reported ecases of this disease
have oceurred largely among weavers and
spinners it is possible that the mining and
erushing of ashestos does not present a
hazard. The failure Lo recognize the disease
in Canada, however, is no evidence of this,
for o other oceupations  experience  has
shown that large groups of men may suffer
serious oceupational effects, which go un-
recognized for years, FRANK (. PEDLEY,

portions of the lung with trypsin. They
may then be teased out, and m  this
Loitorial

L Mat bes CRECIHTES

The problem of the ereche or foundling hos-
pital is how to Tessen the refatively high rate of
mortality that so often exists among the ehil-
dren eared Tor in these institutions. The death
rade, Formerty nothing less than appalling, has
been of date much improved throngh o fuller
appreciation of the value of pastenrization of
il and ol the devisive part played by vitamins,
but it is still too high.  The owtstanding fea-
tures of the affeetion that earries off so many
infants, as ix well known, are athrepsia and
diarrhaa. This affection ean hardly be termed
a disease, as it s not a single entity and the
wuses arve multiple.  Yet many names have
heen applied 1o it—Ile mal des eréches, summer
diarvhea,  infuntile  ¢holera,  milk  injury
(Czerny ), disturbance of equilibvium  (Finkel-
stein), and some others. Actually, what is ealled
by these various names is a syniptomatic condi-
tion with a varied etiology.

Drs. Liongpré and Paunecton, in a helpful
artiele that appears in the present issue of the
JdJowrnal, have done good serviee in emphasizing
one important ecanse at least, namely, infeetioh
m the nose, theoat, and ear, an infeetion, more-
over, which may he diphtherial and, as such,
unsuspeeted. These anthors point ont that the
problem imvolved, in many eases at least, is one
of infeetion rather than alimentation.  Careful
examination, of the nose, throat, and ears, hoth
clinteal and bacteriological, should be carried

Comments

ot i sl intants that are not thriving, for
lesions of these organs may be overlooked or) on
aecount  of their relative benignity, may be
passed over as of Tittle aceount.

Prs. Bongpré and Panneton give some strik-
g figures as a result of their investigations
i cereche with which they are conneeted, though
they do not elaim that their findings are neces-
sarily applicable 1o other similar institutions.
In sixty autopsies eondueted on ehildren dying
with the ““mal (des ercches’ only two infants
were Tound to have intestinal lesions.  The out-
standing econditions found were ofitis and mas-
toiditis, which were present in fifty eases. With-
out eliminating completely frank gastro-enteritis,
theiv experience Jeads them to think that the
signs manifested in the digestive traet in cases
of athrepsia are not primary but seeondary to
a septiecemia, usually due to infeetion in the ear.
Furthermore, the authors have examined, in 151
cases, the sceretions from the nose and throat
in patients manifesting no loeal symptoms, and
the pus in cases of otitis, and were surprised to
obtain b, diplifherie in 85, or 56.3 per cent. Of
course, the diseovery ot b, diphtherie in noses
and throats that do not manifest the typieal
signs of diphtheria, or, indeed, any signs at all,
is not new, but Is. Longpré and Panneton
have performed a usetful serviee in pointing out
an Important eause of trouble in hospitals for
children, where the diets preseribed are proper,
and the care is otherwise heyond reproach.

AN,
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PULMONARY ASBESTOSIS.

IRADIOGRAVHIC APPEARANCES IN SKIaGRAMS 01 THE CHESTS OF
! WoRKERS IN ASBESTOS.

By W. Bunrox Woon, M.A., M.D., D.P.H.(Cantab), M.R.C.L.(Lond)

Phyaician to Qul-paiients, Cily ofLondon Hospital for Discases of the Heart and Lunys,
Victoria Purk, 1., Consullingy Tubrrculosis Officer to the Issex Counly Council.

s, ... my first task shall be to consider snch Discases as arise from the offencive
Quality of tha matter which tradesmen bandle in the Wny of theit Business.
Under this 1Tead T reckon tho Discases which affect Mine-diggers and all Workmen
who work upon Miverals.”—RanazziN1 or Pabva, (1740.)

Liast year Dr. Lieonard Williwms, Medical Officer of Tealth and Tuber-
culosis Ofticer of Barking, asked me to see scveral patients who had Leen
attending a local dispensary. He had poted that though they were
suffering from pulmonary fibrosis the condition differed in some respects
from that usually associated with chronic phthisis. There was in each
case a history of exposure to asbestos dust. In only two instances bad
tubercle bacilli been demonstrated in the sputum and wveither signs noc
symptoms were typical of tuberculosis in the fibroid form. Despite the
amsence of the final proof that only post-mortem examination can supply,
a diugnosis of pulmonary asbestosis secined to be justified in most of the
casus,  While the present investigation was proceeding two asbestos
workers were admitted to the Victoria Park Chest Hospital, while the cut-
- patient department of the snme institntion supplied four more cases.
Fiftecre skiagrams of the chests of asbestos workers were thus obtained.
It is indeed strange that so little attention has been paid to the ill-effects
of silicosis anong wovkers in ashestos, a substance well known in com-
merce since the days of 1lippocrates. I have failed to find any uention
of asbestosis in standard works on pulmonary diseases and few references
‘to the condition are to be fonnd in recent medical literature.

Ashestos (doBcstos = unquencéhable) has been described by W. L.
Cooke [17] as “ & physical parndox-—a minerzlogical vegetable, both fibrous
and crystalline, elastic and brittle.” It is one of the silicates, but as will
be seen later, other minerals enter into its composition. It occurs in veins
associated with quartz and similar vocks and is widely distributed. The
best knowr varieties are found in Canada, Italy, Corsica and Sonth Africa,
but it is also found in the older rock formutions of Nerth Wales and
Ireland.  The Asbestos Mountains in what was formerly Cape Colony
contain o fibrous mineral of rich blue colour and beautiful texture re-
‘sewnbling strands of finely spun glass.  The veins of asbestos run throngh

slaty rocks mingled with jaspers and quartzites rich in magneiite and

brown iron ore [2]. "The voriety imported from Cansda is known as
‘white ashestos and has a silky texture.  Thefibres are obtained by blasting
0 open quarries, the fragments of rock being then crushed, screened and
bulverised [3]. The crushed product is passed over a vibrating machine
and the asbestos is withdrawn by vacuun fans into special chaibers. o
Bave the expense of earrvinge these preliniinary stages are usually carried
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354 TUBERCLE [May, t929
out before importation. Cavding and spinning of asbeslos form agp
important industry in this country. In these processes silica-laden dust
is generated in large quantities. :

The heat-resisting properties of asbestos, its low thermal conductivity
and partial resistance to the action of acids account for its exiensive use in
modern engineering processes. It is much used for jacketing boilers and
steam pipesand in the packing of joints.  Five-proof sheeting and curtains,
feltings for roofs and floors, even fircmen's clothes have been manu-
factured, and its employment in industry is likely to expand with further
‘developments of the machine aye.

Dr. W, 1i. Cooke states thal the composition of Italian and Canadian
asbestos fibres is as follows :—

Itakian fikre Canadian ehyysolite

Silica ..

. .. 4030 .. 40-87
Maguesia .. .. 4537 .. 41-50
Ferrous oxide .. .. 087 .. 2:84
Alumioa . .. 2-27 . 0-90
Water. . .. . 13-72 .. 13:565

The high percentage of silicn will be mnoted. In the process of
manufacture, ivon is as far as possible eliminated, but Mr. 4. H. Byrom's
analysis of asbestos dust from carding rooms shows that this jay be
heavily impregnated with it :—

Finished article: lron (as ferrous oxide)

Crude raw materinl,.
Dust from carding room

- 01 per cent.
.. .. .28,
. . N U R T

The effects of inhaled silica dust upon the lungs are well known. A
concise account of these is given Ly 13 R, Sayers in the Aweerécenr Jonrnnl
of Pulilc Hewlth [4].  Shorter references to the subject will also be found
in the well-known textbooks of Norris and Tandis [5], and Powell and
Hartley {6). It is donbiful whether the action of silica is purely
mechanical, as precipitated silica has been found to produce a similar ellect
to that of the crystalline fors.

Three deaths occurred amoug patients of the present series within the
last few months. One autopsy was obtained. Lhis provided waterial for
patholcgical examinations by Dr. 8. Roodhouse Gloyne. The results of
this and of an investigation of the sputum of asbestos workers will form
the subject of & further connnunication.

ParHOLOGY OoF 1’CLMONARY ASBESTOSIS.

The wacro- and microscopical appearances of the Jungs of an asbestos
worker have been described by W. L. Cooke and Stuart McDonald [7] [8].
The lungs, and particularly the right lung, were the scat of a massive
fibrosis with thickened pleura. A large cavity was present on the right
side and numerous small areas of caseation, though tubercle bacilli were
not demounstrated. The interstitial fibrosis was such as might be expected
as a result of a combination of a pncumoconiotic condition and a chronic
tuberculous infection,

An account of the histological appearances is given in Dr. McDonald’s
paper which 1s illustrated by a series of excellent photo-micrographs.
Particular attention is directed to the appearance of certain foreign bodies

lying free in the alveoli or within the large rnononuclear cells. Of a
yellowish-brown colour with narrow segmented bodies and clubbed
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extremities, their resemblance to minute crustacean forms was.striking.
Dr. McDonald thought they were prebably * portions of asbestos fibres in
the process of alteration and absorption by hydrolysis either by direct
chemical action or by enzymes.” On treatment with potassium ferrocyanide
and hydrochloric acld the prussiau-blue reaction was obtained. In
specimens {rom the lungs of the same patient Dr. Cooke also found
particles apparently identical with heavy brittle iron-containing fraginents
of fibre previously found by him in asbestos dust. Ile states that the
curious bodies referred to above are not found in asbestos itself. Dr.
M. J. Stewart (9], however, found enorinous numbers of similar golden
yellow bodies in the eapressed juice from the Jungs of a patient who had
worked in asbestos. Their presence in catarrhal alvecli and in fibrotie
patches in sections from the same lungs was also demonstrated. Dr. Gloyne’s
sections from the lungs of a patient in the present series (Case 7) showed
pumerons similar bodies. Careful search failed to reveal any similar
forms either in smuples of raw asbestos or in the sputum of workers.
SvarroMs oF PULMONARY ASBESTOSIS.

The cardinal symptom of pulmonary asbhestosis, like that of other forns
of silicosis, is dyspnwa. The dyspnwa is progressive and in advanced
stagres of the discase may become extreme. Chest expansion may be
reduced to one inch or even less, as in ("fases V and V1 and also in the caze
described by 1T. 1. Seiler [10]. The vital capacity of a patient in the
present serics (Case T) was approximatcly 1,600 c.e. The dyspncea muy be
accompanicd by cyanosis and the complexion of most patients has a slightly
leaden huee.  Wasting is a notable feature and may proceed to emaciation.
As patients sutfeving from fibroid phthisis are often well nourished, the
degree of wasting in pneumoconiosis is a point of somne diagnostic value.

Cough is a variable symptom, but is seldomn excessive and may be shight.
Expectorationis usually moderate and may be altogether absent over long
periods. Particles of ashestos are apt to penetrate the superficial layers of
the skin of the arms and legs of workers.  The irritation of these causcs

keralinisation and ““ashestos corns” arc pvoduced around a central core of

* fibre.
Puvsican Siexs.

If pulmonary tubereulosis supervenes the signs and symploms of this
condition will obviously modify the eclinical picture. In the absence of
such a complication the physical signs arve those of a bilateral pulmonary
tibrosis chiefly affecting the lung bases. The adventitious sounds have a
dry crackling quality and in the axillary regions are often superficial.
The latter probably have a plenral origin. A friction rub may be heard
over the sume arca.  As the disease affects hoth Jungs, cardiac displacement,
If present, is usually slight. Xarly clubbing of the fingers may occur but
1s seldom well mavked, and when seen is usually represented by slight
swelling of the skin snrrounding the proximal ends of the nails.

Drivrrrexrian Diacxoss.
Features which serve to distingnish asbestosis from pulmonary tuber-
culosis, thongh o combination of the two conditions may be often suspected
and soinctiies proved, are the leaden or dusky complexion, extreme
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dyspnan, wasting ov emaciation out of all proportion to physical signs and
the dry quality of the adventitious sounds. These, with an absence of
tubercle bacilli from the sputumn and a history of prolonged exposure to
asbestos dust, indicate the probable diagnosis. In oneinstance (Case V1)
the result of sputwin cxamipation suggests that tuberenlosis may have
supervened some time after the onset of a non-tuberculous fibrosis.

V Procyosis.

When the disease is established the prognosis appears to be grave. As
noted above, three of the patients of the present secries died during the
prescnt winter. Autopsy proved that broncho-pneumonia was the terminal
event in one case, © bronchitis " was given as the cause of death in another,
while inthe third itis probable that broncho-pneumonia was the proximate
cause. : .

Dunarion oF Iixrosukk 10 Asprsros DusT.

Io the gold mines of South Africa the average time of exposure to
silica dust before the developiuent of puhnonary disease can be recognised
is given by . . Sayers as seven and o half years [4]. A shorter period,
even one of & few months, has resulted in pneunioconiosis where conditions
are unfavourable. In the present servies of cases the shortest period of
working was one year (Case IN) and the Jongest fourtecn years (Case 11).
One patient {Case XTI) was expesed to dust for a period of eight years
before the onset of the cough. Another (Case VII) remuained in fair health
for five years afler commencing work, although frequent colds and a
tendeney to winter cough were apparent. 1t is significant that a putient
may only complain of symptows of pulmonary distress some Lime after
ceasing work (Cases I and X). A reference to the radiograms will show
that in general the density and extent of the Jung shadows is proportional
to the duration of the exposure to the dust.

RADIOLOGICAT, ATPEARANCES.

Deductions from a small series of films must obviously be made with
cantion. Most of the cases described below have only been under my
observation for short periods, and though the presence of complicating
tuberculosis has been noted in all cases in which the tubercle bacillus was
demnnstrated, negative sputuin or absence of sputum on one or two ncca-
sions obviously does not rule ont infection of this type.  All that is possible
at this siage is to draw attention to what appear to me to be the salient
features of the films. 1t is further obvious that veduction in size, absence
of illmnination and difficulties of reproduction just prevent a convinciny
demonstration of some details which arc present in the original fils, as
seen in the viewing box.

The most noticcable feature of skiagrams of workers exposed longest to
asbestos dust is the presence of shadows suggesting a diffuse fibrosis
affecting chiefly the Jower two-thirds of the Jungs. I'he fine quality of the
shadows is worthy of note.  Some of the cases exhibit a *“ grounad glass"™
appearance, though on close inspection fine nolthing is evident. 'The
bronchial striations towards the lung bases are prominent and seem to
spread out to form a fine network, giving an appearance like that of a ceb-
web,  As the striations radiate outwards from the lung roots they cut the
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edge of the cardinc shadow, especially on the left side, giving a shaygy
appearance as if the heart were encased in coarse felt. When more
definite motlling is present it lacks the coarse quality described in the
skiagrams of chests showing pnenmoconiosis, e.g., in South African coal
miners. I have been able to include a typical skingram of the Jatter con-
dition kindly lent to me by Dr. If. G. Chandler. Reference may also be
made to articles by Siv Thomas Oliver [11] and W. Stenart [12].

Aunother feature is evidence of basal plenrisy, and the frequency with
which the costo-phrenic angle on one or both sides is olliterated will Le
noted. DMany of the cases also exhibit thickening of the apical plenral cap.
Annular shadows suggesting possibility of cavitation are only teen in three
cases (William H., Barbara L., Violet 8) and in only one of these
(Violet S.) tubercle bacilli had leen found in spatum.  The region of the
lungs most apt to show marked changes in pulmonary tuberculosis of
the fibroid type is usually spaved.

I am indehted to Drs. V. 8. Hodson and A. J. Scott Dinchin, for
allawing me to see cases under their charge; to Dr. V. G. Chandler for
the loan of a skingram of miner’s phthisis; to Dr. J. V. Sparks, under
whose supervision the skiagrams were taken ; to Dr. Roodhouse Gloyne for
helpful suggestions; and particularly to Dr. Tueonard Williams, Medical
Ofticer of Health for Barking, without whose cordial co-operation the
present series of cases could not have been hrought together.

CASIZ NOTES AND SKIAGRAM RIEPORTS.
CASE L.

Frederick 8., aged 59.—Admiited to Vietoria Park Chest Iospital, January 1929,
compluining of severe shortness of Lreath en slight exertion.

Fawmity History.—Two brothers died of phithisis.  One brother, o stone mason, died of
walignant discase of the chest.

History.~—8even years ago the patient started a fuctory for grinding wp erude ashestos
into fibre. e wore a vespirator at work, bt dust used to canse severe coughing and
expectoration.  He ahandoned work about the end of 1927 for business reasons.  After
#iving up work he remained free from congh till August, 1928, when it 1eturned ond * his
!)reuﬂ\ failcd him,"” even walking causing dyspnesa. In November, 1928, he coughed up
quite a pint ™ of dark blood mixed with phlegu. 1fe bad been Tosing weight sinee leaving
the factory.

Physical Signs.~The patient is a fairly healthy-lookimgman,  Finger nails are eurved,
but there is no definite clubbing.  The face slightly cyanosed.  The chest is emphys=ema-
ous.  There is impaivisent of pereussion note ot bose of right Jung and fine Hlrotic
erepitations are hennd at both bases. No T.BL foand in sputin,

SRIAGRAM,

The skimmum shows a * ground glass ™ appearanee of both higs, more nnticenble on
the right and nust marked ab e right base.  PThero is kome contrpction of the right apex
where the plenral eap appenrs o be thickened.

The ariginal skingrun shows e diffuse granobu mottling of the right hing.  The
costuphrenic angle is obliteraded and there is a wsrgingd shadow dae to thickened pleura
At the vight base.  The periphery of the eodiae shadow is blurred.

CASL, 11,

Williun IV, aged 16.--Admitted to Vietosia Park Chest Hospital, May 33, 1928,
comphining of severe shorlness of Lreath und congh.
. History—-The patient bad worked at an asbestos factory for fourlden years (np lo
time of wlisission).  He vemained vnder obecrvation in hospital for o period of seven
weeks. Fxpeetoration very Slight, There had been congh, worse during the winter, for
the last three years.  Morning eongh had vecasionally eaused vomiting.  He atlendiad the
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tuberculosis dixpensary at the end of November, 1027, at which time he wus suflering frmm
bronchitis, the sputvin being negative for 1.1 He had sufiered from ™ plenrisy o &
boy. ’ -

Family History—Nothing abnornil.

Physical Sigus.—The patient is cruaciated.  Face eyanosed.  Fingers elabbed. Py,
cussion nete is poor generully.  There is huarsh hreathing and prolonged expivdion a3 the
base of right luug.  Fibrotie crepititions are heand all over the lungs aid ave especially
marked al the bases.,

' SKIAGRAM,

There is thic]iening*of the right apicul pleural cap.

Above and bebind right ¢laviele there is a civeulur nrea, probably ciased by <mal)
cavity.

An annular shadow is scen over the antervior end of thivd vib on the right,

There is a *ground gliss™ haze over the middle third of ench lung ficld.  Fine
granular mottling Is disseminated over both Jungs. Towards the right base there is an
aggregation of these shadows leading to fairly dense opacity.

The tenchen is slightly displaced towards the right.

The mediastinal shadow is wide.

The edge of cardinc shadow indistinet, and on left side has o *felted ™ appenrance.

The costophrenic angles are obliterated.

CASE 111,

Ellen L., aged 29.—Virst attended tuberenlosis dispensary in Septemmber, 1925, con-
plaining of cough accompanicd by much frothy sputinn and shortness of Lreatl,

History.—Asbestos worker, 10391923, The palicnt remained on the hooks of the
dispensavy up il November, 1028, The case was digmozed as pulmonary  fibrosis
involving Loth lungs.  No definite evidenee of 1215 was found, but in 1927 the pativnt was
admitted to sanatorivim where she remained for two nonths. Tomperature normad during
this period, and she was nable to take short walks, but comphiined of dyspinra.

Previous History—Tnflucenza, 1919, No history of plemisy or pnemnonia.

Physical Sigus.—Fxtremely thin (weight G st., 8] 1b) Shight cyanosis.  No elubbing.
There is sotne retraction at both hing apices.  Percussion note is inpaired at both apices
and aizo al left axillary region where breath sounds wmre weak.  Iibrotie erckling
crepitations are heard in both inframammary regions and at both biees posteviorly,
Sputum negative for T.13, 1021, 1925, 1925 (3).

SRIAGRAML.

Thers appenrs to be slight thickening of the apical pleurid enps.
Tie upper bortion of mediastinal shadow is somewhat widened,
Edg»of cardine shadow shows * felted ™ appearance, most marked aong the feft mavgin.

CASHE 1V,

Barbara L., aged 40.—First attended dispensary in Septomber, 1926, compliining of
caugh with a little spubnm and oceasional shortness of breath,  Diagnosis of pulionary
tuberculosiz was made, but sputim was negative for T.13.

History—The puatient had originally been a worker on the land, at which time <he
developed o “tissicky " congli. S8he worked as o sweeper in an ashestos factory for
ubout fen years, 1917-1927.  Cough during this tine wus never severe but was worse when
she was at work. During the last year at the factory she had puin wt front of chest,
cough nnd dyspnoa. Increase of these symptoms eaused her to give up work.  Slight
cough withont expectoration liag persisted.

Previons History.—Nothing abnorimal.

Physical Signs.—DPaticut poorly nourished {(weight 6 sb., 11 1) Not evanosed.
Fingers slightly clubbed.  Chestis enaphysemuatons,  There is marked vetvaction of the right
apex. Percussion nole hnpaived over left upper lobe. There is also impairment of right
base. Dronchinl breathing, whispering pectoriloquy  over a snall wrea below right
clavicle, suggesting cavity in this regiun,

SKIAGRAM.

This shows some slight seolioaiz, with displaceinent of the trachea Lo the right.

Right apex is retracted and covered by thickened plenva.

Orer the second intercostal space on right side there is wnmular shadow, pessibly due
{o a cavity. Tuternal and external to this is a slight haze.
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At the right buse theve sire some fine linear shadows and fine granular mottling.
The right costophrenic angle is obzeure, and there appears to be some thickening B e
.pleura towards right base. ‘ o -
CASE V.

Mary D, aged 490.—Aitended tuberenlosis dispensary Marvely, 1927, complaining of
cough and shortness of breath of four years' duration.

Lawily History.~0Onc brother said to have died of pulmonary tihereulnsis. .

History.—Patirnt worked in an asbestos factory, 1017.1926,  About 1924 she began to
have a cough,  This was associated with expectoration in 1923 and has continued cver
sinee.

Physical Signs,—The patient is extrenely thin and in a very debilitated eondilion.
Fingers slightly c¢lwbbed.  Chest cmphysematous,  Same hmpairment of the pereussion
note b right apex.  Fibrativ rides are heard all over both gz, Expivation prolonged at
right apex.  Sputum T.B. negative four thes, 1927-1924.

SKIAGRAM.

The cardiae shadow is enlarged transversely and the left aurienlar region is prominent.

Tha trachen iy slightly displaced to the right. '

There is some relative elouding of vight apex. In the right mid anl lower zones thore
are numerous rounded apacities of wmnderate density.  Some of these have a dinineter of
4 mm.

There are nmncrons sinall granular vpacities.  Some of these towards base of the lung
are very denscand probably yepresent ealeifications. Shuilar ehanges, but to a less dezree.
are found on left =ide. The haziness of the mid-zonex is partly aceounted for by breast
shadows. )

. CASYT. VI

Herbert 1Tilder IT., age 12.—Complaining of spasinodic eongh with expectoration,

Family Hisloryg—XNothing abnornnal.

History.—alient first attended tuberenlosis dispensary in 10924, ¢ that taae sputum
was negative, Spubum again negative in 1025, T8, positive 1927, L0 positive 1025,
Patient worked in axhestos tactory at intervals from Deeember, 1918, to Navember, 1928,
(T'otal peviod in factory whout seven vears.) )

Physical Signs-—DPaticnt is & moderately well-nowrished man. Weight 9 ot 127 s,
Pace sliphtly eyswosed. Fingers elubbed.  Chest expansion harvely one inch.  Perevission
nole innutired over heth upper Jobes, speeially on right side. There is also marked impair-
ment of pereussion at the base of left axilla,  Crepitations are heard all over right hung
posteriorly.  Breath sounds at bace wre hash. Crepitations alko heand in left asillary
region.

BRIAGRAM.

Trachea markedly displaced towards right.

Cardine shadow slightly enlarged. Right border wnerges  with mediastinal shadows
which are very dense.  Left bovder of heart has a * fellesd " nppearvance.

The ouler zone of each hang shows a fairly uniform * ground glss ™ opacity. In the
original fihn this is seen to be partly dae to numerons granular opacitics.

Upper surface of diaphrogm s obsenre on hoth ¢ides and right costophrenic angle is
obliterated, appearances suggesting thickened plewra in this area. At the bases some
clearer nreas are seen which ave probably Lronehial.  There is clonding of right upex.

CASIS V1T,

Nom C., age 3f.—DPatient first sttemded tuberculosis  dispensary in Tuly, 1928,
complaining of dry eough of three years duration, and warked shortness of Lrenth,

Family History.-—=Nothing abnorinal,

History-—atient began to work in asbestos faetory at the sge of 21, During the
first five yews she vemained in fair health exeept for frequent eolds and some winter
cough,  Xo respiriators were worn at the factory, and as fir as she knows, no precaations
weore token mpinst dust. After the tivst five years “ her chest began to he stuffy 7 and she
Jost, nppetite for fomd. She romained at the factory for eight or nine years. The
breathleseness was first noticed three yers ngo abont one vear after leaving the {aclory.
At the sine Lime she alzo began (o Tose weight, At the end of 1928 sadisitted (o Vietoria
Park Clest Hospita) where ~he renoained till death, whieh ocenrved on Maveh 1 of this
vear ax the result of an atfack of brovcho-paneionia of one week's duration. - Whilsy in
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-
hospital cough very slight.  There was no sputum and teanperalure normal. The ey
were exunined for TUH. eight times witly negative results,

Fhysical Signs.—Putient is enncinded. Face has slightly violet tinge. Tingers vers
slightly elubbed, Chest expansion bavely one ioch, There s ninled vetraelion al righs
apex. Percussion note jmgpaired at vight apex and is poor all over lefl lung,  Fibrotic
erepitations wrg heard all over Jungs, Lebind and in front at vight base, also all over leit
frout.  Plenral friclion sounds are heard below angle of left seapula, heard over upper third
of chest on right side, front and baek.  Harsl breathivg wnd prolonged expiration at vizhy
apex. Few crepitations also heand ut left apex near angle of scapula and under Jefy axilla.

BSRIAGLIAM,

The trachen is central,

The cardine shinlow is apparently somewhat dizplaeed to the left.

There 15 mmuked thickening of right apical cap.

The Tower half of right lung is hazy, and namerous siaall diservete opacitics are seen.
At the base numerons fine linear opacities radiate oubw:ods from lower end of hilum.,

Upper edge of diapheaguitic shadow is obscored, nud costophrenic angle is obliterated.
Tamyg generally by and in middle third nunmerous sinall granular opacitics nre seen.

Left edge of cardine shadow obsenre and nierges into dense haze which oceupics whole
of lower third of lung. ’

There is ubnormal projection frony upper part of left hibnn with convex, sharp outer
margin. '

CASE VIIIL,

Violet 8. nged 20-—Admitted to sandorium in January, 1929, complaining of cougl.

Family History.—Nothing anbnorimal.

Precions History—Pncumonia al the age of sixmonthe,

Historyg-—11ad had cough “off and on” sinee beaving school in 19220 This hadl
becotwe worse daring the last xix monihs,  In May, 1928, haamoptysis of § pint, followed two
or throe davs Tater by second attack tabout 1 pint). Shortly after this had canvalescent
holiday at Dowrnemonth. No sputum was available for examinadion Gl Decernlier, 1925,
when tuberele hacilli were found.  Previous to this, fivces had been negative for 115 thie:
tismes. " At the nge of 16, went to work in an ashestos factory as spinper, remaining eight
wonths, After o yeurs intevval, worked fora further yenr in asbestos factory.

Physical Sigas.—Patient o faivly  well-nourished givl and Jooks will,  Tevnperabire
nocal adter ediission to sanatovine. . No clubbing, but finger nails slightly eurved.
Percussion note impaived over vight upper lobe. Nwmerous ereprtations.

SKIAGRADM,

Trachet cential. Heart outline well defined.

Alostied fine granuluo opacitios are seen over whole of right hing, produring general
hazy appearanee.

dalow pizht elavicle ound of interlobal thickening is xeen.

Behind vight clhavicle annubu shadow suggests possible cavity in this vegion.

Ught costophrenic ingle obsewred.

CASY. 1IN,

Chris«y M., aged 180 -Attended tebereulosis dizpensary, June, 10928, complaining of
cough and =Hght expectorntion.

Faiily History.-—Father suftered from phthisis,

Previvus History.-- Mad a delieate ehildhood. Fivstattended Barking dispensary, aged
) vears, and was sent to Fast Anghan Children™s Sansoriung, where she remnained for
nice months on account of enkuged cervienl glhands, Dischargedin apparently good health,
She continued to ottemd dispensiry on aceount of bronchial calineh cervical glands, &e.
Later sent to open-air schoole In 19235, domiestic work st Weslelill. 1926, pucumonia.
February, 1927, cough and expectaration, which was somctinies stained, hut no abmorimal
signs found in lung=.  October, 1927, convnenced work in disintegration departiment of
ashestos factory,  Aboul two months after stinting work vecarrenee of congh with sligt
expectoration.  Cough becne progiessively worse duving the year, snd she stopped work
October, 1V28,

Dhysival Sigas.-- Chamary 120). - Some impairment of perenssion note at rigle} nypex,
where breath sounds are slightly Dlowing.  No audventitious sounds heard.
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SRIAGRRAM,

Bronehinl strintions unusunlly thiek nnd emphasised far a patient of 18 years,

Nunerons caleitied foei aroundd right hilum and many small opacities in the 10\\‘e?
hal of right ficld, some of which appear to represent ealeification.

Abuus the middle of right hilhnn o small triangnlar shadow projects towards the right,
and probably represegts plenral ndhesion.

CASE X,

Ctherine 0., aged 27.—Yrst attended tnberealosis dispensary, December, 1928, com-
plaining of shartness of byeath and oceusional eongh and expectoration.

Fuwily Historyg.—XNothing ahinovmal.

Hixtury.—Patient had workid at an nsbestos fuctory for six and o half years continning
111 1924, She was quite well ali the time she was at the asbestos works. Tt was only during
the last six months that she had il dyspacea, slight cough and expectoration.  She had,
however, been Joxing weight fuor the last two yenrs. Weight: 1927, 7 1.5 1920, 5 st.
12 b,

Physical Signs.—Jannary 10, 1920 DPatien? is exuemely thin and dvspnaie. Nat
eyanused.  There is no clubbing, Retraction of chest helow both elivicles and =emie
fldtening ot the right hase, Broath somals over the right upper lobe in frout are Llowing.
voeal resonanee icinervased, There s some hmpainoent of percussion note at right base.
Fibrotic erepitutions with a dryich quality and squeaky sibili ave heard in both lungs.
especinlly towards the bases. T.B. negative live tines, 1928-19249.

SRIAGRAM,

Thickening of pleora at both apices,

There is haziness of widdle zane of yight luag, with meuked thickening of inierlabar
septuny- - There is fine disevele wmottling and some very fine linear shadows nt the buse.

The hilar ghinds appear to he enlarged.

Tower all of Jeft hing is clondy, Fine Jivear shadows scen sinilar to these on the
right «ide.

The Jeft eldge of cardiac shadow shows very marked * felting."

Upper sarface of diaphragn obsenre on pight, invisible on left.

tght costophvenic angle obliterated.

CASE XL

Ro~ctta N, aged 60, —Seen at dispensary on Jannary 10, 1929, complaining of tightness
across chest, severe enugh without expectoradion and mmarked shortness of Lreath,

Nistory.—irst altended dispensary 1910 for cough with expectoration. In 191€
diagnusis of emphyscne with pulimonary fibrosis was made.  There is no reeord of the
tinding of 1.1, in the putun, and patient has apparently remained in the smne eondition
for many years. About 1912 connneneed work as spinner at asbestos works.  Cough
comuneneed towards end of fht year of working, after which she had recurrent coughs
every two or three months. These inereased in severity and her doctor ndvised her that
her work was * not doing her any good.”

Physical Sigus——Patient is poorly nowishel. Chest ersphyscimatons.  No elubhing.
Sharp post-tussie erackles ave heard in both uxillwy regions and o few al the bases
posteriorly.

SKIAGRAM.

Ileoxt Bs slightly displaced towards the left and there appear to e rome adhesions in
the vegion of the cardine oprx.

The right Jower lobe s apparently contraeted.  The inlerlabar seplumn occupies n
fower pozition than usunl. :

The stvintions nd the right buse are denser than normal,

Towarls Iower end of right hihmn there are somne rounded opacities about 4 »un. in
dumeter,
CASE XU
Eldie 8. aged 35—~Atendid Victia Yok (hest Horpita) in Novemler, 3928
complaining of conghy, expectoration. shovlncss of Lreath, wasting, fever and debilidy.
Yawily Hislory.—Sister dicd of phihisis when patient was 8 years okd.
History.—Conmenced work ss spinner in asbestos factory, aged 20, Worked con-
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tinnously for Whitteen years. Cough connnenced five years before ecasing work and
gradually gob worse. On entering factory, weight 10 s, now F s, .

Physical Sigus.—Untivat extrernely thin, - Not evanosed,  Slight celubbing of fingers.
Slight impairmient of pevaussion note over upper half of right lunge. Iy fibrotic evacklings
are heard all ovédr vight lung.  arsh breath sounds and prolonged exviration below right
claviele,  Spubum T4, negative fonr times 1028,

SRIAGERAM,

Cervieal vib on Jeft.  Trachea displaced towards right.

Below centre of rvight elavicle in first intereostal spaece there is a dense, rounded
shadow about 4 e in diiuneter. apparently dne to caleitication, A few other sinatler
calcificd ureas in xame vegion.  There re dense ealeifications wt upper end of vight hilvue

Right interlobie septin very thick. humediately budow inner ead of sepbn s a
large eval shadow abont 13 in. by § i,

Outside lelt hihmo wee 0 few small caleilications,

There is s ronnded opacity abeve left clavicle and o few siadl dense spots.

Lefe edge of enrdine shaduw clear-ent except al apex, where it is striaded,

CASHE XII1L
May ., nged 200-—Attended Victori Paak Chest Heospital. Febrnory, 1929, complaining
of congh, pains in right side of chest aond 2 terrible shortness of breath.”
History.—Xuogu=t, 1925, commenced work as spiimer ab ashestos factory where she
continned 8l the present time, Cough connnenced February, 192850 PTheve had been no
spit. Fains i ovight side of chiestt Dyspiuen of eight weeks” duridion.
Plogeteal Signs—Tipaiied pevenssiom note al right base, with dey friction, vul also
heard in vight axillary region,  Chiest expansion, 1in,
. SKIAGRAM,
Bromchiad strintions slightly nrove obvious than vsual.  Otherwise no abnormality =een,

CASY, NIV,

Alice My, nged IR —Aended Victorin Pavk Chest Hospitad Febroavy, 1029, complaining
of cougli und puins round lower port of chest.

Feen:idy History.—Nothing abnorm.al.

Hixtory-=Tatient has been working ab an ashestos factory for one and u hall years.
Has had no shovtness of breath, and is not losing weight. There is wo expectoration, but
she complrins of feeling of phlegim in the throat.  Cough waorse when she is at work.  As
far «s chie knows no precautions against dust tahen in the factory.

Piysieal Signs.—~No abnormmlity detected, bud finger tips are slightly shining above
nail-Lase suggesting carliest stage of clublbing.  There are asbestox * corns™ on the hands,

SRIAGLRAM,.

Naothing abnorinal deteeted.

CAS)E XV,

Basymond G, mred B0—Attended Vietovin Park Chest Hospital Felnunry, 1024,
complaining of shortness of breath. Iassitude, rough and expectoration, sometimes streaked
with Dload,

Frwily Historg—Yrother died in 1923 from pulionary tuberenlosis.

Lifstory.—39200 worked at ashe<tos factory as store-keeper. His work necessitated
cunistant visits to the spinning reoms. 19238 patient had attack of ** pocumonia,” said to
be teberenlovs, and kept in bed fom months, Then attended tohereulosis dispensary.
About this tine he coughed up o teaspoonind of Wright red Llopd on two or thre:
occasions.  Congh has persisted ever since. Daring the Jast two years theve has been
brercasing lussitude, and he has been very short of eeath since 1923,

Phlgsieal Sigus—Patient shightly evanosed. Round shonlders. No elubhjng.  Slight
impainment of  perenssion note over both spices. Creaking  sounds, iing %l cud
crepitations are heard all over Lot lungs. ’

SKIAGRAM,

There is indefinite wettling above both apiees,

A few small calcilicntions i region of hoth hik

Falge of cardine shadow is distinet.
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e CASE XVi.
R.C. hile), ngcui'-’oi. !

Shingram shows posterior view of lungs of patient who had worked for cleven ymgin
the Sonth African gold mines,

Sputum negative for L1,

At the right apex, elear avea apparently diae Lo eavity.

Al overvenninler of Loth Tung fiehds there arve nisnerous disevete dense opacities, The
edge of the candiae shadow is distinet on the ft, bat at the vight bise it s puaily ohsenred
by interlucing linead striafions which extend fiom hilwa to upper surface of diaphragu,
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A STUDY OF TN SEDIMENTATION RATES IN 252 CASES
OF PULMONARY TUBIRCULOSIS.

By R. R. Trasin, M.D, M.RC.P.

Medical Superindenmdend, King Edward VIF Saunalorinnus, Midlurst.

In a review of 100 1. B.4 cases nnder observation in the Sanatorinm
between October 1926 and July 1928 it was possible to show by a
correlation of the Sedimentation Rates on admission and discharge with
the end result of treatment the value of this test as an indication to
prognosis and the response to treatment[1]. A study of 200 1'.13.4- cases
and 52 T.I3.— cases discharged to dale secms worth recording, as it
strepgthens the basis of conclusions then reached and is suggestive of
others then hinted at.

The technique employed is that described in the former paper :—

To two volumes of a sterile solntion of 33 per cent. sodiwn
citrate cight volumes of blucd are added. The unit of volume is
one drop of Dblood from a broad-ended glass pipette; the blood is
drawn from an ear or finger and mixed in a watch-glass. A colgmn
of the diluted blood, 4 in. (=100 mm.) long, is drawn by cupi:uy
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The result was wove remarkable when an attempt .\vn’s;
made to classify the cases into *“ exudative ” and © fibroid
gronps, according to the x-ray picture.

‘Exudative. Tibroid.
Alive. | Dead.| Alive. | Dead.
No cavity 14 3 7 -
Cavity x-vay evidence, only 18 5 11 1
Cavity clinjeally .. . T 1.7 10 —
Totals ... 9 15 28 1

..There has thus been a heavy mortality in the exudative
growp, although many of them did well while under
trentment. But I believe that the results in exudative
cases could be improved on, if treatment were prolonged
over a period uof several months. Frequent z-ray examina-
tions are necessary in such cases, and the patient should
be kept at rest as long as any exudative foci can be seen
on the r-ray film.

Possihly it may prove to be best to give several courses
at short intervals. In any case, if active diseass is
present after sanocrysin treatment, artificial pneumotherax
or phrenic avulsion should be considered, even if the
temperature and pulse rate are normal. I think also
that some exndative cases with cavitation should have
a period of rest and tounic treatment before trying sano-
crysin, which might be employed wiren the limit of improve-
ment has been reached. :

In the fibroid group, however, the iesults have been

more satisfactory, as there has been only one death
among 28 patients. It might be suspected that these
atients would have done equully well without sanocrysin,
ut most of them had the treatment beeause they had
failed to respond to routine measures. Of this group,
55 per cent. were discharged without tuberele hacilli in
the sputum, as compared with 43 per cent. in the exuda-
tive group. Excluding 10 * cavity »’ cases, 72 per cent.
of the fibroid cases were without tuhercle bhacillt on
discharge. -

Tuberculosis of the larynx was present in 8 cases of
niy series, and I do not think it eontraindicates sanocrysin
treatment, as the laryngeal condition usually iwmproved,
and 6 of the 8 cases are alive.

Cachexia, intestinal tuberculosis,
kidneys are contraindications.

It is often advantageous to combine sanocrysin and
collapse therapy, especially in cases where there js wide-
spread disease of one lung, with some active trouble in
the better lung. If the case is acute, and the Jung tissue
1s hreaking down rapidly on one side, it will probably
he necessary to collapse the worse lung immediately and
try sanocrysin afterwards,

In another kind of case, when the patient has passed
throngh the acute stage and shows seme resistance, [ have
found it more satisfactory to give a long course of small
doses of sanocrysin first, and to try artificial pncumothorax
later.

Whenr the disease is almost entirely uniluteral, and
collapse therapy is clearly indicated, I think sanocrysin
should not be employed; later, if fresh foci of discase
develop in the functioning lung, it may be of scrvice.
In my series 19 patients had artificial pneumothorax treat-
ment, and satisfactory collapse was attained in 7, all of
whom are alive at the time of writing. The collapse was
only partial in 11 patients, and & of these ave alive.

There are two types of pulmonary tubercle in which
T % sanocerysin may he of value. One is the carly
exndative case 1o which the disease in the lungs is severe
or widely spread, but in which there is some evidence
of resistance. The other s the predominantly  fibroid
tvpe of disease, when syvimptoms and tubercle in the spnton
persist after several months of sanatorium  treatment.
Iy the exmdauive case | think it is mmportant to hegin
Bullocrysill treatment as soon as possible. In the fibroid

and disease of the

- 1624,

ABBESTO8 DUST AND PULMONAHRY ARBESTQSIS.

case sanoerysin should he withheld until sanatorinm treat-
ment has had a frial. .

When thers is disease of long dwration, combined
with an exudative w-ray picture, sanocrysin treatment is
not free from danger, but in such éases it may be possible
to combine it suceessfully with artificial pneumothorax.

In judging the- results, -it should Be remembered that
the type of pulmonary tuberculosis seen in hospital patients
in Freland is ¢commonly severe.

I have heen encouraged to persevere with sanocrysin
treatment hy the opiniens expressed by my colleagues in
Belfast and elsewhere. Certainly it 1s not a cure- for
tuberculosis of the lungs, but it is a valnable aid to
treatment, if used with caution and diserimination.

ASBESTOS DUST AND THE CURIOUS BODIES
FOUND IN PULMONARY ASBESTORIS.™
BY
W. B. COOKE, M.D., FR.C.P.Ep., M.R.C.P.Loxp.,
D.P.H.

(From the Pathological Departiment, Wigan Infirmary.)

AsprsTos was woven into cloth Dbefore the time -of
Herodotus 450 u.c., but the histosy of the industrial diceass
pulmonary ashestosis dates only fromy a.p. 1800.

In 1899 a man was admitted to Charing Cross Hospital
under the care of the late Dr. H. Montague Murray. The
patient was suffering from pulmonary fibrosis of obscure
origin. He had wosked for ten years in an ashestos
factory, and his occupation was suspected as being the
cause of death, which occurred in 1800. The case was not
published, but Dr. Murray, in lis evidence before the
Departmental Committee on Industrial Diseases in 1806,
referred to the presence of spicules of asbestos in sections
of the lungs.

The next case, and the first published, was recorded in
The clinical history and bhistological . appearances
have heen the subjects of papers in the British Medical
Journal (1924-27), and in the Journal of the Royal Jicro-
scopical Society (1927). The findings upon which the dia-~
gnosis of pulmonary ashestosis was made in that case, and
the results of further work on the curious bodies that have
heen found in the lungs in all necropsies in the diseaso
are the subjects of this paper.

Asbestos and Asbestos Dust.

Asbestos belongs to the pyroxene or hornblende group
of minerals, and is classed with syenite, granite, and
porphyry. I scarcely nved remind you that the igneous
rocks were originally silicate solutions—compounds of
silicic acid with earthy bases. TUnder certain physico-
chemical conditions hornhlende and serpentine pass into
fibrous varieties and ave then given the technical naine
** ashestos.” » : :

The infinite varieties of ashestos differ in their chemical
constitution and physical churacters, but I propose io deal
with one type only—chrysotile—the average. curposition of
which is:

Silica I ... 30.87 per cent.
Magnesix - .. 4180 -
Ferrous oxide ... 2.81 "
Alunina B 0.90 o
Water 13.55

The iron content may be important. It will he interest-
ing to sce whether the effects of the iron-fiee dusts of
some Halian, Arizona, Finland, and Chinese asbestos are
the same as in chrysotile workevs.

Microscopically, chuysotile fibre consists of colonrless
refractile translucent strands, but intermingled with the
fibre are masses of hlack angulay particles, brown pavticles
of all shades from light yellowish-brown tu deep zolden
brawn, and particles the colour of supphive blue. The dust
senvrated doving the process of manufacture consists of
Pragments of file and translacent spicules split off from it.

S paper reasd in o disenssion in the Section of Occopaional Disas s
ai b Apnoal Mecting of the British Medical Association, Mouche-ter,
1929,

~
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These spicules are of varying lengths and thicknesses,

soime of them being -heyond the limits of resolution and-:

nltra-icrosenpic, ” The dust contains also the black, brown,
dnd blue fragments seen in the raw asbestos. The colour-
less translucent particles and the brown and blue particles
of the dust are refractile hy polarized Jight. The black
particles are biotife and magnetite, andl do not transmit
light. These iron‘containing mincrals are vesponsible for
t:}x¢; x'.-u'yiug-‘percentnges of yron in different specimens of
asbestos, and, as would be expected, the dust containing
the greater numher of these black particles has the greater
won content.  Microscopically, the finished woven article
containg very few black particles, whereas the dust from

the carding room is grey in appearance and contains them.

in abundance. . The iron content of chrysotile, the finished
article, and the dust is as follows: -

Chrysotile : iron (as fervons oxide) 2.81 per cend.

Finished artiele : iron (as feirous uxide) 0.1 '
Dust  from -eariling roony: ivon  (as
fervous oxide) TR ..o 184 .

In addition to the angniar picees a fine black granular
dust is gencrated during the process of manufactire,

Asbestos Dust in the Lungs.

Sections of lung and the results of digestion of the hing
with trypsin show an. enormous amount of fine black
granular dust, much of which is carbonaccons. In addi-
tion ,t]l(*l'_e_ﬂlte two striking featives. The first is the
almost complete ‘absence of the very fine transindent
spicules of fibie which’ muke wup the great proportion of
ashestos dust in factories. This point will he referred to
later. The sccond feature is-the presence of large frag-
ments varying in length from 10 to 360 microns. They
are found in fibvotic and ncerotic areas, singly and in
groups. The particles are so large—masses of them are
seen in some sections—ihat they must have cccluded small
bronchi and resulted in fibrosis of the surrounding area
with, later, necrosis.

Comparing these Jarge particles in the lnng with those
found in ashestos dust the close resemblance in sizes,
shapes, aud colours is apparent. There arc the smne hiack,
hiue, hrown, and translucent fragments. In Jact, it is
casy to take each single particle from the Tung and hume-
diately find its brother in a slide made from the dust.

The question T had to auswer with regard to the -1924
case was, ' Did the deceased’s oceupation caunse or con-
tribute to her death? '’ Upon the foregoing evidence one
answer only was possible.

The Curious Bodies fouwnd in Pulmonary Ashestosis.

T addition to the fine prannlav dust and larger frag-
ments of ashestos, sections of the lings show  covions
Lodies, some of which are illnstrated in Figs.-1-5. They are
found in alveoli, bronchivles, fibrous and necrotic areas,
and in phageceytes, in sections of hoth lungs.  If a portion
of hing be teased and extracted with water, or digested
with trypsin, or, as Professor Stevart pointrd out (1628),
a smear is made from the cui surface of the fresh lung,
these bodies-are seen in myriads. The Jurger bodies
nieasure from 20 to 100 microns or more in length, are'of
a golden brown colour, and sume are shaped as seen in
ithe illustrations. They may have single clubhed ends or
appear as clongated dumb-bells, some as- filaments, while
athers suggest a series of discs. Single coccal and spore-

litte forns, and aggregations of these, and streptococcal -

forms avo not uncommon, -and the colonr varies in the

smaller types from a very pale yellow to a yellowish-hrown, -

The bodies do not stain with any of the aniline dyes, but,
in chrysotile workers, give the Prussian blue reaction for
iron in varying degrees of intensity. These curivus bodies
have been found in every necropsy 1n pulmonary ashestosis,
and the problems we have to decide are, first, what the
hodies are, and sccondly, whether they are diagnostic of
ashestosis. Tt would be unprofitable to retrace all the
steps which led down the many hy-lanes during the course
of the wark, hut T might mention u few pertinent details
of interest.

Professxor Stewart sngeested to me that a better method
than simple extraction of the Jungs with water or saline
would be to digest portions with trypsin, During this

process it was found that if the specific gravity was
kept about 1070 the--hlack dust-and Jarger fragments of
ashestos, as well as -the partially digested lung tissue,
sauk Lo the hottom of the tube. By decanting the
apparently clear | supernatant  liguid, centrifugalizing,
neutralizing, and washing the deposit, the curious bodies
coukd he obtained in 'a purg.state. This was done, and

suficient material for w-ray-examination obtained. - The.
- bodirs were attached to a hair with gnm and subjected
to a seven hours’ exposnre by Professor Bragg's method.

If the hodies were mincval the w-ray film wonld have
shown a definite trvanslatable atomic pattern. The films,
however, did not do so, and we were then able to exclude
the suggestion that the bodies were altered ashestos fibre.
The vesult definitely pointed to the greater. proportion of
their composition being of non-mineral arigin.

The huik of the curlous hodies is soluble in strong acids
and alkalis, and if solution he ohserveld wndey dark-ground

-5

Fia. 4. Fi16. 5.

Fioz. 1 axp 2.—* Curious hodies ” showing the colinidal agpre-
gates <paradert, meelonically, from  the slewder  tilaments of
dehvstes Plre on which they are adsmbeml. (., 500.)

Pies, 3004, axn 5,— Cariens holics,” the nackor of which con-
sist of spicules of biotite. (2740).)

(Photomicrographs by CoF 1 amd W, i Cooke.)

illumination their bases are seen as extremely tine spicules,
some of which, by transmitted hght, wonld probably be
invisible. :

Under a dissecting microzcope it is passible partially to
fracture the farzer hodies and 1o show a central fine
core, as in Iigs. 1 and 2,

I liave mentioned that the grenter portion of asbestos
dust consists of slendér translucent fibres.  In sections and
extracts of the lungs there s a remarkable paucity of

‘these fine spicules.  The end-results of digestion show the

fine granular dust and the Large black, blue, and brown
particles, and what appear to be pieces of gnartz. Rela-
tively few fine spicules ave found, but curious hodies of
all deseriptions are present in enormous numbers.

All thesoe facts lead us to imagine the hodies to consist

of central nuckei of ashestos spicules npan which colloidal
aggregates of blood proteins, plus, possibly, soluble frae-
tions of ashestos, and in the case of chrysotile workers an
iron salt, have been adsorbed wnd moulded by currents
in the bruncli and alveoli. _

Oceasionally biotite fragments into fine black spicules,
and if our reasoning he correet, some ab least of tha
millions of cuvious bodies should show a central core of
this mineval. Pigs. 3, 4, and & illustrate this condition.
and are, I think, the final proof of our theory.
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CLINICAL ABPECTS OF PULMONARY ABBESTOSIS.

Tug BRITL
Mxprear Jos.
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The method of formation would appear to be as follows.
Fhe fine spicules of ashestos cause, by mechanical action on
the bronchioles and alveoli, either minute extravasations of
whole blood, or serous exudates, which envelop them.
Bolution of any soluble fraction of ashestos takes place,
The total amount of ashestos that is soluble must he
extremely small, a- proved by the r-ray pattern of the
enrious bodies, hut in the case of chrysotile workers some
solution is suggested by the free iron reaction. We must
remember, however, that the Prussian blue reaetion may
he due to the iron of hacmoglobin.  Any surface in contact
with a colloidal solution may act as an adsorbent, and in
the present case the fine spicules must be considered to do
s, Interaction between the soluble fraction of chrysotile
and plasma proteing takes place, synecuresis. occurs, and,
with the loss of water, the adsorption is rendered
irreversible. The adsorbent is permanently ensheathed
with stable colloidal aggregates which hecome maulded
into the familiar shapes by alveolar and hronchial currents.

Some support of this is adduced by the fact that micro-
orgamsms adsorb colloidal material in the presence of hlood
serinm  and colloidal ashestos.  Staphylococed so treated
appear as Jarge round yellowish-hrown dises, and in the
process their property of staining with aniline dyes has
heen lost. The organisms coalesce and form masses, and
I think it probable that some of the coccal and spore forms
of the curious hodies are similar organisms.

Finally, the answer to our second question must he
fonud. Are the curious bodics diagnostic of pulmonary
ashestosis?  Ashestos is unique among the minerals in heing
fibrous, and the dust generated during the manufacturing
process is also unigue. As can he imagiped from the
formation of the curious hodies, there is no reason why
any fine spicule of mineral should not have collnidal matter
deposited around it and become moulded into a curious
hody., But, as noe other mineral dust is fibrous, this
octurrence must be so rare as to he negligible from
a diagnostic peint of view. The conditions which,
apparently, must obtain for the formation of tlic curious
bodies are the presence of plasma proteins and fine spicules
of difficultly soluble material. These conditions are ideally
found in asbestos workers, and for this reason I believe
the curious bodies, if found in any numbers, are patho-
guomonic of pulmonary ashestosis.

I must express my gratilude fo Dr. S. A, Henry and Dr.
E. R. A, Merewether of the Home Office for their stiinulating
interest in the work, and for providing me with many specimens
of ashestos, and to Mr. T. H. Byrom, F.I.C., and Mr. J. A.
Darhyshire, M.Sec., for their invaluable assistance in the cliemical
and physical side of the work.
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CLINICAL ASPECTS OF PULMONARY
ASBESTORSLS *
BY

A, C. HADDOW, M.B, Cu.B.,

LEEDS.

History.
DeriNeg 1926 Dr. Tan M. D. Grieve, who was then with me
in general practice at Leeds, drew my attention to the fact
that several patients under our care of lute with chest
troubles were ashestos workers, and we agreed that they
exhibited features sufficiently in common to justify investi-
gation of what scemed an uncommeon type of pncumono-
coniosis.  We accordingly examuned every asbestos worker
who came our way, some fifteen in all) and had most
oli these radivgraphed. Then, in March, 1827, a female
patient with lopg-standing disease died in hospital, and
Dr. Grieve attended the post-mortem examination. With
Dr. A, L. Faylor he examined the sections of fibrosed lung,
and found a remarkable condition which Professor Stewart
_ll'aégagnizcd as similar te the case described by Dr. Cooke in

" Head in the Section of Occupational Dis : ing
R : cupational Diseases ot the Annual Mecting
S the Britizh Medival Aesociation, Manchester, 1929, ¢

P )'Bi':ll'.
. the certification of this case as death fram ‘' bronchoe-

disease.

- 41, and the average . years actually spen

. of the time:

Sir Thomas Oliver cyme to see our cases, and he
described the clinical findings before this Section of the

British Medical Association at Edinburgh in 1827. The

two patients he reported on (both womeny have since died,
one in March, 1828, and the other in February of tlus
One male patient died in March, 1928, and it was

pneumounia, secondary to chronic asbestos poisoning, caus-

_ing pulmoenary fibrosis,”” which brought about the publicity |

of a coroner’s inguest und official recognition of this

Futal Cases. L

Of these four fatal cases the average ;ige at death was
. in the factory

were under twenty, all in ashestos mattress-making for most

The male patient had worked until two days

before death (on a light job), but the three others had

been incapacitated for an average of two and a half years

. (three years and five months, two years and five montbs,

and one year and ten months). Only in one of them had
tubercle bacilli heen found i the sputum. She was one
of those reported by Sir Thomas Oliver, and at her own

! request no necropsy was held.

I cannot personally trace any other death of an ashestos

" worker in my practice except that of a woman who died of
- perferated gastric ulcer in Leeds Infirmary, and whose

lungs. were examined by Dr. A, L. Taylor, with positive
findings, two years ago. No death had ever been traced
to ashestos dust in Leeds until the present series, and the
only asbestos workers rccorded by the medical officer of
health for Leeds as having died of phthisis were found to

have worked at a gasanantle factery where asbestos is not
I know that many workers _

employed in any department.
had drifted away from the asbestos factory because they
believed it was unhealthy, whilst many wemen had ceased
work to attend to their homes, and any fibrosis present
would readily be overlooked in later years when death
orertoek them.

' Adveanced Cuses.

In practice these workers do not eall for much attendance
untit they reach the stage of total incapacity. Until then
they are naturally more prone to chest troubles during the
winter months, and are sometimes unfit for weeks at a
time, but at the present moment I have only four cases
under treatment. ‘These are all permanesntly incapaci-
tated. 'They are all women, and are fairly well at present,
though they were very ill in February and March.
Three of them have heen away from work for eighteen
months and the fourth for four and a half years, They
were all in the mattress department. Their average age
is 35, and their average of years spent in the factory
is fourteen, dating back to their teens. They average
three children apiece, which actounts for most of the'time
lost from work. 'The children are healthy enough.

Clinically, they all suffer from shortness of breath on exer-
tioir, have cough without expectoration, are lean, although
not losing weight at present, and complain of anorexia with
resulting weakness (for in Yorkshire one is only as strong
as one's appetite). Pain is variable, and eccurs from
time to time with signs of localized pleurisy. Night
sweats are absént, and there has been no haemoptysis. No
tubercle bacilli bave heen found. Their heavts are normal,
with a pulse rate approaching 80 ut rest. The average
full range of chest expansion is only one inch in the upper
thorax and even less around the lower ribs. On percussion
there is always some dullness at hoth bases, and usually
over the lower lobes generally. The breath sounds are
diminished over the same area, and the voice sounds are
usually well conducted. The respiratory murmur in the
upper lobes is hroncho-vesicular.  Friction sounds can be
heard at the bases and sometimes in the flanks. Maist
rales and erepitations are for the most part ubscnt new,
but were abundant at the bases during the winter. These
exacerhations huve u serious bearing on the cases, and it
will be noted that all the deaths have occurred at the end
of winter.

Onact of Symptows.—It is very difficuly to ascertain the

date of onset of symptoms, but the patients gencrally
believe it was after five years of work. Depending as it
dees on s0 muny fuctors, it must be estremely variable,
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The method of formation would appear to be as follows.
The fine spicules of ushestos cause, hy mechanical action on
the brouchioles and alveoli, either minute extravasations of
whole blood, or serous exudates, which envelop them.
Solution of any soluble fraction of ashestos takes place.
The total amount of ashestos that is soluble must be
extremely small, a- proved hy the z-ray pattern of the
enrivus bodies, hiut in the case of chrysotile workers some
solution is sugyested by the free iron reaction. We must
remember, however, that the Prussian blue reaction may
be: due to the ivan of haemoglobin.  Any surface in contact
with a colloidal solution may act as an adsorbent, and in
the present case the fine spicules must he considered to do
s, Interaction between the soluble fraction of chrysotile
and plasma proteins iakes place, syneuresis cccurs, and,
with the loss of water, the adsorption is rendered
irreversible,  The adsorbent is permanently ensheathed
with stable colloidal aggregates which become moalded
into the familiar shapes by alveolar and bronchial currents.

Some support of this is adduced by the fact that micro-
organisins adsorh colloidal material in the presence of hlood
serwn and colloidal ashestos.  Staphylocoect so treated
appear as large round yellowish-brown discs, and in the
process their property of staining with aniline dyes has
heen lost.  The organisms coalesce and form masses, and
I think it probable that some of the coccal and spore forms
of the curious hodies are similar organisms.

Finally, the answer to our second question must he
found. Are the curious bodies diagnostic of pulmonary
ashestosis?  Asbestos is unique among the minerals in heing
fibrons, and the dust generated during the manufacturing
process is also unique. As can he jmagined from the
formation of the curious hodies, there is no reasun why
any fine spicule of mineral should not have collnidal matter
deposited around it and hecome moulded into a curious
body. But, as no other mineral dust is fibrous, “this
ocenrrence must be so vare as to he negligible from
a diagnostic point of view. The conditions which,
apparently, must obtain for the formation of tlic curious
bodies are the presence of plasma proteins and fine spicules
of difficultly soluble material. These couditions are ideally
found in ashestos workers, and for this reason I belicve
the curious hodies, if -found in any numbers, are patho-
gnomonic of pulmonary asbestosis.

I must express my gratitude to Dr. S. A. Henry and Dr.
E. R. A, Mereweither of the Home Office for their stimulating
interest in the work, and for providing me with many specimens
of ashestos, and to Mr. T. H. Byrom, P.I.C, and Mr. J. A.
Darbyshire, M.8c., for their invaluable assistance in the chemical
and physical side of the work.
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CLINICAL ASPECTS OF PULMONARY
ASBESTOSIS.*
BY

A. C. HADDOW, M.B., Cu.B.,,

LEEDS.

History. .
Derive 16826 Dr. Tan M. D. Grieve, who was then with me
Iix general practice at Leeds, drew my attention to the fact
that several patients under our care of late with chest
twubles were ashestos workers, and we agreed that thev
exhibited features sufliciently in common tn justify investi-
gation of what seemed an uncommon type of pucwmono-
coniosis.  We accordingly examined every ashestos wovker
who came our way, some fifteen in allf and lLad most
of these radiographed. Then, in March, 1827, a female
patient with long-standing disease died in hespital, and
Dr. Grieve attended the post-mortem examination. With
Dr. AL L. Faylor he examined the sections of fibrosed lung,
awld fownd a remarkable condition which Professor Stewarg
?é‘é‘i.;g“izul as similan to the case deseribed hy Dr. Cooke in

'RI;TE in the Se\:(:;xrui Occupational Diseases at the Annual }Iucitﬁ'
of the British Medica) ,-}:wciu\iun, Manchester, 1929, °

Sir Thomas Oliver came to sece our cases, and le
described the clinical findings before this Section of the
British Medical Association at Edinburgh in 1827. The
two patients he reported on (hoth women) have since died,
one in March, 1828, and the other in Februvary of this
year. One mule patient died in March, 1828, and it was
the certification of this case as death from ‘* broncho-

_pneumonia, secondary to chronic ashestos poisoning, caus-

_ing pulmonary fibrasis,’* whiclr brought about the publicity

of a coroner’s inquest and official recognition of this
disease,
Futyl Cases. o :

Of these four fatal cases the average age at death was
41, and the average years actually spelf’o in the factory
were under twenty, all in ashestos mattress-making for most
of the time: The male patient had worked until two days
before death (on a light joh), but the three others had
heen incapacitated for an average of two amd a half years
(three years and five months,. two years and five months,
and onc year and ten months). Only in one of them had
tubercle bacilli been found in the sputum. She was one
of those reperted by Sir Thomas Oliver, and at her own
request no mecropsy was held.

1 cannot personally trace any other death of an ashestos

" worker in my praetice except that of a woman who died of

perferated gastrie ulecexr in Leeds Infirmary, and whose
lungs were examined by Dr. A, L. Taylor, with positive
findings, two. years ago. No death had eyer been traced
to ashestos dust in Leeds until the present servies, and the
only asbestos workers recorded by the medical officer of
health for Leeds as having died of phthisis were found to

have worked at a gas-mantle factory where ashestos is not |
I know that many workers _

employed in any department.
Iad drifted away from the asbestos factory because they
helieved it was unhealthy, whilst many wemen had ceased
work to attend to their. homes, and any fibrosis present
would readily he overleoked in later yeprs when death
overtook them. .

Adveanced Cases.

In practice these workers do not call for much attendance
nntil they reach the stage of total ineapacity. TUntil then
they are uaturally more prone to chest troubles duriug the
winter months, and are sometimes unfit for weeks at a
time, but at the present imoment f have only four cases

under treatment. These are all permanently incapaci-
tated. They are all women, and are fairly well at present,
though they were very ill in February and JMarch.

‘Three of them have heen away from work for eighteen
months and the fourth for four and a half years, They
were all in the mattress department. Their average age
is 35, and their average of years spent in the factory
is fourteen, dating bhack to their teens. They average
three children apiece, which accounts for most of the-time
lost from work. 'Fhe children are healthy enough.

Clintcatty, they all suffer from shortness of hreath on exer-
tioir, have cough without expectoration, are lean, although
not losing weight at present, and complain of anorexia with
resalting weakness (for in Yorkshire one is only as strong
as one’s appetite). Pain is variable, and occurs from
time to time with signs of loeulized pleurisy. Night
sweats are absént, and there has been no haemoptysis. Na
tubercle bacilli have heen found. Their hearts are normal,
with a pulse rate approaching 80 at rest. The average
full range of ehest expansion is only one inch in the upper
thorax and even less around the Jower ribs. On percussion
there is always some dulluess at hoth bases, and usually
over the lower lobes generally. 'The breath sounds are
diwminished over the same arca, and the voice sounds are
usually well conducted. The respiratory muvmur in the
upper lobes is bronche-vesiculur. Friction sounds can be
heard at the hases and sometimes in the flanks. Moist
rales and ecrepitations: ave for the most part ahsent now,
but were abundant at the buases during the winter. These
exacerhationg have a serious bearing on the cases, and it
will he noted that all the deaths have occurred at the end
of wintew.

Onsct of Symptoms.—1It is very diicult te ascertain the
date of onset of symptoms, but the patients generally
believe 1t was nfler five years of work. Depending as it
does on s0 wany factors, it must be extremely variable.
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Dur earliest clinical diagnodis is also in the neighbourheod
of five years of work.

X-ray Findings.—Excellent radiographs of these four
ndvanced cases were taken for me by Dr, Rowden recently.
Kxposure was for two-fifths of a second. All 'the chests
showed abnormal radiolucency and marked limitation of
diaphragmatic movement, The radiographs show this trans.
lugency above the level of the ninth rib posteriorly and the
fourth rib in front. Below that level, roughly, in all of
them there is definite infiltration, particularly on the right
side. The outline of the diaphragm tends to be irregular
and flattened, and the root shadows to be enlarged in a
downward direction. Withont going into further detail,
the picture is that of asbestosis. But the shadow of the
fibrosed zone is in itself characteristic. It is devoid of
radiations from the root shadow and presents an amor-
phous, Hlocculent appearance, in which small cavities are
indicated in some of the cases. In estimating thé respira-
tory handicap we must not forget that the bases extend
below the shadow of the dome of the diaphragm.

Lung Puncture.—Another line of investigation, sug-
gested hy Dr. Henry, has been carried out—namely, lung
puncture. Asbestosis bodies can be extracted from the
patients’ lungs during life by means of a hollow needle
and syringe. I punctured all these four cases, and Pro-
fessor Stewart has found ‘‘ bodies ” in two of them. We
do not recommend it as a routine method of diagnosis.
No tubercle bacilli were found in any of them.

Sputum.—Much preferable is the examination of sputum
by the antiformin method, which Professor Stewart bas
applied with striking success, and the only difficulty is ta
zet the sputum. This is often available in winter, and if
the patient has a receptacle in readiness the sputum will
turn up some time, Three of these cases yielded the
‘* bodies » in spntum, and the fourth had no sputum but
was positive on lung puncture.

, Conclusions.

The following conclusions have been established :

1. That the inhalation of asbhestos dust will ‘“in the
long run’’ preduce a state of fihresis, the distribution
being peripheral and mainly basal, the right base becoming
most advanced and the upper lobes tending to develop
compensatory emphysema as first the diaphragmatic and
gradually the entire pleural surfaces become obliterated.

2. That the disease is mot as a rule complicated by
tuberculosis.

3. That the disease is usually first recognized after more
than five years’ exposure, although systematic examina-
trons might reveal it earlier.

4. That the condition is usuzlly found first during an
attack of influenza or winter cold, when exacerbations of
ihe disease occur. .

5. That even in the advanced ecases tliere is marked
abatement during the summer months.

6. That tho onset of anorexia signalizes to the worker
that work 1s no longer possible.

7. That the patient may then live for several years and:

continue to bear children, but becomes progressively weaker
and more emaciated, more hopeless, sleepliss, and ex-
hausted, until an attack of bronch¢-pneumonia or brouch-
itis brings death at last. )

8. Further, that asbestosis bodies can he found in the
sputum, if any, in all advanced ¢ases, as well as in most
early cases: ) ’

8. That they can be demonstrated by lung punctwre in
advanced cases; but since no patient is likely to permit
wore than one puncture to he made a negative finding is
inconclusive. —

10. That radiography is of great value in diagnosis and
in ohserving progress,

11. That the treatment of these cases, being purely
palliative so far, calls for great patience and vigilaace
over several years, and much relief can he afforded.

12. Finally, that the disclosure of the danger arising from
ashestos dust has brought home 1o the workers the need
fur observing the measures provided for their protection,
and is hound to he salutary, although the mortality
statisties will probably be swelled by the wider recognition
of this disease, '

|

i reaction given by the bodies.

Memoranda:

MEDICAL, SURGIOAL, OBSTETRICAL, ¢~

A METHOD OF EXAMINING THE SPUTUM FOR
ASBESTOSIS BODIES, :

Harr an ounce of so of sputum is added to an equal quan-
tity of undiluted antiformin. This is gently agitated until
the sputum is completely dissolved, after which it is diluted
down with two or three ounces of water and allowed to stand
in o large test tube for three or four hours. The bulk of tho
supernatant fluid having then been decanted, the remainder
is centrifuged at a maderate speed for ten to fifteen minutes.
The whole of the supernatant is now poured off, and tho
deposit transferred to an albuminized slide by means
of a pipette. After thorough drying on a hot plate
and final fisation over a buansen, the film is very
gently washed in water, dried, and mounted in Canada
balsam. After a little experience the ashestosis lodics
are readily picked up with the low power, and their
true nature is then confirmed with the 1/6 inch or oil immer-
sion lens. As a rule they are present in very small numbers,
perhapg only one or two in a whole film. ~In the cass of somo
of the older workers, however, numerous bodies, up to one
or two per field in certain portions of the film, have been
found. It is obviously necessary to cleanse thoroughly all
glassware, etc., used in making these examinations, other-
wise there is a vrisk of contamination of subsequent
specimens. : :

The films can be treated with hydrochloric acid and
potassium ferrocyanide to demonstrate the Prussian-bluc

M, J. Stewarnr.

Pathology Depariment, School of Mediciae,
University of Leeds.

FOREIGN BODY IN THE LARYNX.
Tue following case illustrates some of the difficulties of
diagnosing the presence of a foreign hody in the larynx,
and the need, whatever the history may he, for making
the most complete examination when this condition s

suspected.

The patient, a waitress at a country hotel, consulied Dr. Frend
of Hurstpierpoint on January 24th, stating that on the previous
evening, as she’ got up from her chair, where she bad been
engaged in sewing, she felt a sudden (})nckmg in the throat.
Affer repeated questioning she admitted that she was in the
habit of holding pins in her mouth, but stoutly denied that she
had done so on this occasion. The ineal which she had taken two
hours previcusly contained nothing that could be impacted as a
forcign body in the throat, Dr. Frend could see no abnormality
in the larynx or pharynx, but with great difficulty he persuaded
the patient to go to the Sussex Throat Hoespital for further
examination. L - .

My examination by indirect laryngoscopy yielded negative
findings, but as the patient still complained of the pricking sensa-
tion I asked Dr. Prowse to make an z-ray examination. I confess
that I was swprised to see in the radiogram that a pin was lying,
horizontally and in an antcro-posterior plane, opposite the sixth
cervical vertebra—that is, on a level with the entrance to the
larypx. The laryngeal mirror had failed to reveal the presence
of this pin, although the patient’s larynx had presented no
difficulty 1n examinalion. 1 decided to examine with the endoscope,
and did so the same evening with the patient under general
anacsthesia. I used Lynah’s oesophageal spatula, and at once
discovered a longitudinal tear sbout one inch in length on fhe
posterior cesophageal wall, This discovery was soon followed by
the sight of a pin-point abrasion on the posterior aspect of the
right arytenoid. By making tbe necessary adjustment in the
patient’s position I breught the larynx into view, and was able
to see 310 pin transfixed through the right arytenoid, with most
of it lying free in the middle of the larynx, Idgrasped the pin
with forceps and inserted the tube a little deeper; by this
mancuvre I was able to draw the pin forward wholly into the
tube and thus eliminate any possibility of damage to the {issues.
The 'patient wrote on Februarz 17th” that she had suffered no
soreness or hoarsencss, and that she had not felt the least
discomfort.

The following features of this case are of special interest:
(1) The absence of symptoms, even of the wheezing respira-
tion described by Chevalier Jackson. (2) The unusual posi-
tion of the pin-—foreign bodies in the larynx usually lie
with the long axis in the sagittal plane. (3) The failure
to sce the pin by indirect laryngoescopy. One concludes
that it must have been tucked under the avyteno-
epiglottidean fold and brought into view as a result of
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W. F. COOKEZ, M.D., MR.C.D.,
Tirevtor of the Pathological Dr:pux!c venl, Wig i Tufivmary.
(”'lfh S[;«Jciul Z'Iflftl.)

Is the Brartsa Mroicarn Joveyayn of July 26ih, 1624
{p- 147}, 1 publizhed o short note on the woman who is the
suluwt of this paper. The only simnlar case en record
wos that of a man adinitted to the Churing Cruss Hospital
in 1839, where ke died in 1900, Dr, 1. T, Middleton of
the Home Office Findly lent the notes of the cuse, and of
the evidence given before the Departmental Connuittee on
Industrial Diseases in 1906 by the Inte Dr, ¥, Montagns
Marray, under whose cave the man had been,  This paticnt,
a pan aged 33 years, had worked in the carding room of
an ashestos factory for ten years prior to his admission
to Liospital, He informed Dr. Murray that he was the sols
survivor of ten men wlio started work with him in the
earding room; tlie others hal died, preswnably as the
result of theiv ore upation., A pasbnorlen cxumination vas
held and the dingnosis of pulmoniry fibrosi+ was confirnied,
Dr. Murray in lis evidence refers to photuaizrographs of
lung sections whirh show ““spicules of asbesius.”?  Those
6ro the suliene {ucts of the first aund, down 1o 1824, the
ualy rroord of & death due
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vther lni;-m.n];, BIOLH ex)ies ]4]];' with "ehTer3a von zan
magnetite. The cosmpusilivn of the well knoy o Ttadian aad
Canadian fihres is as follows;

Haten Cap. tiw

Fibre. oy oanle,
Siliea ... - i0.30 40.87
Maguesia ... " 43.57 41.50
Ferrous  oxido 0.84 281
Aluaina o “ 2.21 0.90
Walcr . 1372 13.55

The pureat wshostos, having fibres of extraordinary Jengili,
occurs in Northern ltaly.  Asbestos may contuin frony
0.5 to 15 per cent. of iron oxide, bat athestos yarn i3
prepared from mincral as free as possible from iron. To
get vid of the difficultly solubla iron, asbestos is smdmd in
urthophospheric acid solutios and washed in water hefors
manufacture. The pureentage of irun, then, is of recoge
nized importance, ’

Manufacturing Process.

The process of manufacture reseralles that of cotlom,
The crude mineral is subject to mechanical treatment in o
grinding machine.  The heavier roele is sepurated by
gravity, and the remaining ashestos passed through card-
ing, roving, aud spinning m(\r)mle and from these to the
weaving sheds. ‘

During the carding process,

and to a less extont in Y
the processes, a wery cone

e ey

£ a.JJ ~.-t()s.
That these tw > cases stand

DESCRIPTION OF PLATES.

stderable amount of dust i3
genecated.  Tn up-to-date

i.},n,n.» is very .smwmur 16 T Adector Fhre. the b i of Bt Bs teanehent and in f:]ctm’ic-f, all machines ave
[ho ashestos ind: iy i3 which are Hn)(tl\ |.v:1h£;. iron-coataining flr, n:nh The\w ulm.ltuu, filted with extractor covers
i eve than 2,000 years old, a large propurtin of the du~t cenzrated in manufacture. (x 150.) and the dust rewoved., In
ool we know that d;.\p;{g; Yis, 2—=Large proiicles of whestos i fibrudic arka of Jung. (= 133) the  fust factory  where
£ ' up b quite recent Fri 3.—Pord o oof oihestos 30 microns in length In neerotic s the patient the subject of
ave Leen dovold of {x l'“‘"') this paper was employed 2a
pliances for the pre- bius. 1, 8, 450 12.-Curious bodies. (860 method of  dost removal
and extraction of ‘\LI{},?f{,‘&‘i‘f“xlfi’tlu,)'("}":;‘:;_‘]b’;sr:j[‘ff,“:"“}’:,t was used, wal the atnio-
The ienwrk of In. w pha Tl (o 10 spheric conditions wers
N 's pr til nt i \' ‘ Fie. 7.—Filby ¢ of the curicus bolies lyirg oveosionally  ¢o bad  that
U8 I aive 1. : ) verkers e Lev particular
Fig. 8--Filtocarerus ars with giont s rosint could not seo cach
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the encients. The Romans rained
Alps and  the Ural DMMountains,
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7. of Cuimaszian linen, *“ tho 0111_\; linen whirk is not
consuned by foe Later (a.n. 1250) Marce Polo writes
that he Lad seen Tartars wsing doth that vithstiod fire
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o Muvntoyn 2
Altbough its valaable propertios have becn known for
thowends of sears the wedern adaptation of ashistus to
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Microscopicelly  asliestas
Vfibre 15 seen to conxist of two very diffvient elements.
The Ltk of the fibve is trslucent and  glistening,
with Lere and  there black  opiqne angulay  pavticles
(Tig. 1), Dinwe bBlack grancles also are  present.
Theso black  particles are actaadly part of the filre,
but their appeavince suggsts a different chemical come
position  awdl  ditfcrent pn;:wa] charactors from the
travslucent portion. The dust generated dvring mann-
fuctuve 13 seon to wonsist of these shurp angular partiiless
and minute granules, sugoesting, of couvse, that iy
aro morc brittle than  the  translacent p,u't‘. of -ha
fibre. Thess particles ave fornd in very small numbers in

the finished article. My 1. H. Byrom, 1.0, anudyvsed
several samples of dust, wed fowud thot the dusts contain-
ing the greater numbers of these black pariicles contained

the dargest amonat of irem. The dron content of il
finishied article, raw materialy, and dust 15 as follows:
Finighed artivle: Tren (s ferrous oxids [{REN
Crud» raw sederind: Trou {as ferrous oxidz).. NS
Dust from cauding veom s Tron (as fervous vxtdey L0 18495
From these vesulis it appears concdnsive thot the ke
t:

ened Lrittlo parts of the ashestus fibre are th fron-rantsin.
hw Pt e bugbear of tbe monufactsoer, the vat-o
dust,”” aud a «Im'c‘g Lo the health of workers in iho
pmz coss of wenufacturo,

Cliiieal Tistory of s Cuse,

i

The decas d, a womiant woed 33 years, comuionced wak ul ila
age of 13 vou:s 11\ an astestos faeiory in o wihie h DO Prevldon wag
mm]»* for fh o rm.\m'x of dust. From an cnls 30¢, soon aftov
conuusming vk, suicrad from o cough, whichh i1 nak
intrricre with ber geacred mallh vntil 20U 8he was then 23
years of age, amd hud beon woaking thivteen reers, Trom thiy
time until 5 yoors fater {3922) her atiendunces st work waug
fntumiltont oning to L hadthn Sha mised occasiseal davs aud
ona or t pr,m I of sorco soeeks, umbdl she foalls e2aod ok
in i

Uy o .i-h sl coaplaie d of cousrh, dvsprovar cxn clonati t,
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PULMONARY ABBESTOSBIS,

Tox Bain
Arpicar dou

-
ilude. The physical signs in ler chest were {bose of
gﬂfwﬁr the right lung. In JEly, 1922, signs of cavitation were
ticed, the spulum became more profuse, with sweals and
Yrregular tem erature, and she died on March 14th, 1984,
An oray plate showed cxtensive fibrosis, more marked in the
sight lung, twe calcarcous qlan.ds at the root of the left lunf, and
iwo small caleareous particles in the base of the left lower lobe,

Muacroscopical 4ppcarances,

Biight Lung.—The pleura is thickened over the entire surface of
{he lung, and shows the remains of dense adhesions to the chest
wall and pericardium. The lung is firm and small. The glands
at. Lbe root of the lung are large, and on section are black, show
a thickened capsule, and some caleareous particles. On section,
ibe lung is seen to be fibrosed and to a large extent airless, the
lung tissue being replaced by fibrous tissue. Dense strands of
fbrous tissne from the pleura intersect the lung. In the apex
there is a large cavity, the size of a peeled tangerine orapge, e
middle and lower lobes show numerous small areas—varying in
size from a bazel-nut to a pin's head—of caseation, some of which
have proceeded to cavitation. The bronchi are dilated.

Lift Lung.—The pleura is thickened and shows the remains of
adhesions to the chest wall. The thickening and adhesions &re
nol so marked as in the right lung. The lung is firmer than
normal. At the root of the lung are two large calcareous masses,
one the size of a large hazel-nut, the other aboul half that size—
ealeified tuberculous glands. The other glands are black and show

riadenitis. In the left apex there is au area of old scar tissue
about the size of a sizpenny piece, and a cavity the size of a
walnut. Scattered throughout the lung are small areas of
denser consistence than the rest of the lung, some . of which
sl‘ow definite calcareous particles, others small areas of caseation.
There is a considerable increase 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 peribronchial fibrous tissue, walls
of alveoli, and in phagocytes scattered through the sections.
The particles of this dust are similar in size and shape to
the black granules seen in the asbestos fibre.

The second unusual feature is the presence of large solid
angular particles (Fig. 2). These are situated in areas of
fibrosis and in caseating areas. They vary in size from
3 to 360 microns in length, The particles are so large—
masses of thein are seen in certain areas—that they must
have occluded small bronchi. Tibrosis of the alveoli
supplied has taken place and later necrosis, as seen in
Fig. 3. : '

We have never seen anything parallel to this in pneumono-
coniosis due to other dusts, nor have we been able to find
such occurrence in lterature. On comparing these large
particles with asbestos dust there is a striking resemblance
I sizes, shapes, and colour. In fact, it is very easy to
take each single particle found in the lung sections and
immediately find its brother in a slide made from the dust.

We cannot think there is any reasonable doubt that the
particles in the lungs are the heavy, brittle, iron-containing
fragments of asbestos 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
bronchus than the horizontal left bronchus. :

1

HISTOLOGY OF PULMONARY ASBESTOSIS.

BY
STUART McDONALD, M.D., F.R.C.P.,
Professor of Pathology, University of Durham,

(With Special Plate.)

My remarks are coufined to the histological appearances
in the lungs in this condition, with special reference to
ertain foreign bodies of most unusual appearance which
are present both in the alveoli and interstitial substance
of the Jungs. The observations are based almost entirely
on material supplied from the case described hv Dr. Cooke.
The investigation has been conducted in ithe pathological
department  of the University of Durham College of
Medicine.
_ T ay state, however, that the appearances are practically
ldentjcal with those observed in a second case of this con-
dition, sections ‘of which I have hud an opportunity cof
examining through the courtesy of Du. I. M. . Grieve of
Avumley, Leeds.
b Histology. )

Numerous sections have been made from both lungs.

The changes are more muwrked on the right side, but the

&)

W&

appearances in the two lungs only differ in degree.

"They
may be summarized as follows:

1. There is well marked diffuse interstitial pneumonia
with chronic bronchitis and some emphysema.

2. Thera is well marked anthracosis.

3. There is an extensive tuberculous
chronic phthisis.

4, In the alveoli, bronchi, and bronchioles, and also in
the interstitial fibrotic areas, arve certain foreign bodies
which will be deseribed in detail later (Fig. 7).

As this communication deals specially with the nature
of the foreign hodies, the general histological features will
be dealt with very briefly.

The interstitial fibrosis is such as might he cxpected as
a result of a combination of a pnewmonoconiotic condition
and a chronic tuberculous infection. The typical whorled
formations scen in a wmore purcly silicotic condition are
not present.  There Js a marked endarteritis in the smaller
branches of tibe pulmonary arteries; some are throm-
bosed and organized. Many of the smaller bronchi are
oliliterated ; some have still caseous-looking centres, Some
of the alveoli show the wusual metaplasia of their lining
cells into cuboidal form. The fibresed and thickened walls
of the bronchi in many places gradually merge into the
areas of diffuse fibrous overgrowth. There are numerous
foci of lymphocytic cells among the fibroblasts. Some cf
these scem obviously derived from lymphoid tissue in the

condition with

bronchial walls. The interstitial fibrosis 1> progressive..

The tuberculous condition is obvious histolugically.
Tubercle bacilli were not detected, but the histology is
characteristic.  The lesions are chronic in character, and
there is no special indication of an acute exacerbation.
There is well marked cascous hronchitis with lymphatic
spread and numerous fibro-caseous deposits with giant
cell systems (sec Fig. 8). The bronchi, which are not
gpecially the seat of tuberculous change, show catarrh with
peribronchial thickening. There are numerous emphysema-
tous areas. The alveoli show, in the majority of cases, some
thickening of their walls, and contain many catarrhal cells,
apparently derived from the lining cells; a similar catarrhal
change is seen in the torminal bronchioles, some of which
are dilated.
The Foreign Bodies.

The larger black and irregularly fragmented bodies which
have been described by Dr. Cooke were not very obvious in
the material I examined, hut were clearly seen in some
microscopical preparations of his which I had the oppor-
tunity of examining. I shall not refer to them specially,
but confine my attention to certain highly characteristic and
much smaller bodies which are abundant in all the sections
examined. Some of these are free, but many are phago-
cytosed by the large mononuclear cells in the alveoli (Fig. 5).
Some are easily included in comparalively small phagocytic
cells, but the majority are larger, varying in size from
20 u to 70 u, or even more in the case of certain elongated
forms. The smaller hodies are rounded and homogeneous,
and all have a distinct yellowish-brown colowr suggesting
blood pigment. The longer forms have a highly character-
istic appearance, strongly suggestive of sume organic strue-
ture. DMost have an annular appearance, which on closer
examination can be resolved into a closely set series of
rounded discoid bodies (Iigs. 4, §, 10, and 11). In
some cases the globular forms arc arranged along the
more filamentous forms and occasionally ave clustered
at the ends of the rods, simulating sporangia of a
hyphomycetes (Figs. 5, 6, 10, and 11). Some have
club-like extremities at one or hoth ends of the filaments.
Others, again, suggest the appearance of minute crustacean
forms (Fig. 10), but closer examination does not support
the idea of either vegetable or anmimal origin. These
bodies do not stain with the ordinary aniline stains,
but preserve their original yellow-hrown colour. They are
seen well in unstained sections. They give a characteristic
prussian-blue reaction with potassium ferrocyanide and
dilute hydrochloric acid. The reaction 1s not so obvious
unless the solutions are slightly warmed. Where the bodies
are too large to be phagocytosed by individual cells they
tend to become surrounded by plasmodial masses. Many of
the phagocytes contain much carbon pigment in addition.
Though these hodies are mainly found in the alveoli and
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infundibular passages, they are also present in the cascous
areas, in the neighbourhood of the phthisical cavities, and
some can be demonstrated in the fibratic areas surrounded
by definite fibroblasts. One in particular (see Fig. 12)
measured about 75 u. - It is clear and begmented in its
middle part, but the extremities are nodular and clubbed.
It is difficult to imagine that a foreign body of such length
could be transportéd by phagocytes, but they may represent
larger bodies left in a bronchus which has become
obliterated. . The bodies have been examined with the
micro-spectroscope, but so far no clue as to their nature
has been obtained by this means., They are not refractile
by polarized light. ’ '

Nature of the Bodies.

"We have shown these preparations to several patho-
logists, but the appearances are new to them. To confirm
our own opinion we have submitted them to experts in
Zoology, who are unanimous that they are not of animal
nature. We have also submitted them to botanical and

- chemical authorities; and. though there has been 3 consider-

able difference of opinion, some regarding them as hypho-

-~ mycetes,. the general opinion has been that they are not
- vegetable forms. . CL : - E

. The- fact that exactly similar bodles have beex'l"fbu‘ndvin
the lungs of another asbestas woarker, and, so far as 1 can

.-ascertain, have not been found elsewhere, would seem to
* indicate that they are essentially derived -from or associated
‘in some 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
derived from blood, such as have been: described as strepto-
thrix forms in the spleen, and which may closely simulate
mycelial filaments. The hypothesis advanced-is that these
bodies are portions of asbestos fibres in the process of altera-

‘tion and absorption by hydrolysis, either by direct chemical

action or by enzymes, The particular variety of asbestos
with which this patient worked was a Canadian serpentine
(chrysotile). It would probably contain silica and a
magnesium 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 asbestos as indestructible, but, given time, it is
possible for hydrolysis of such silicates to occur, even in
pure water. Such hydrolysis would be hastened and intensi-
fied by the presence of CO, in the pulmonary alveoli, and
the warm moist atmosphere there wonld, no doubt, accelerate
the process. Even under these conditions the process would
necessarily be a slow one. The magnesium could bte
separated out as relatively insoluble carbonate, or more
soluble bicarbonate, which in turn would be converted into
any 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 agent might be converted into the ferrio
state, and subsequently precipitated as hydroxids.” The
silica might pass into a colloidal state, at first in sol form
(orthesilicic acid), later passing into a gel (metasilicic acid).
If this were so in sol form, it would tend to remain
associated with the surface of the asbestos fibre by
adsorption, and might be held there till it became a gel.
In time the gel might adsorb the solution, and so gradual
conversion of the fibre into a mass of gel would occur.
Tlere might be in the tissues sufficient albuminoid material
to effect rapid gelatinization of the sol, particularly if, as
would be the case here, the sol was being slowly produ(’:ed
The fact that the gel is of high surface tension, and
formed at an irregular rate, would give it a sphe’roidal
structure and account for some of the appearances seen
here. Whether this bs the exact explanation or no, it ig
at least an hypothesis which should he capable of e’xperi-
mental verification. As has been held by Gye and others
in cases of silicosis.thers may be a direct chemical action
of silica on the tissues apart from the merely mechanical
8'1-1tat14u.n_of the particles, with the production of fibrosis
b;:h33ll}glc> acid is, as has been shown, an active poison;
o ac{tl?oln. conversion into metasilicio acid would minimize

As to the relative part played by the asbestos and the

infostion i T T——
tuberculous infection in this case, in relation ) g

thange, it is difficult to say, but it is a reasonable assump-
tion that the tuberculosis was a superadded infection, and
in "Dr. Grieves’s case referred to above  there was in the
sections examined a considerable degree of fibrosis withont
apparent tuberculesis. The immediate cause of death in
that case was a terminal broncho-pneumonia. Till some
experimental work is completed the exact nature of these
foreign bodies must remain in doubt, but their highly
characteristio appearance may well prove to be an impor-
tant diagnostic point in the recognition of the lung of a
worker in asbestos. e

1 am much indebted to Dr. Cooke for material from his case,
to Dr. Grieve for sn opportunity of examining his microscopicai
sections, to P.-L. Robinson, D.Sec., of the Chemical Department,
Armstrong College, for his advice and slﬁg%tions on the chemistry
of the silicates, and to Professor W. H. Lang, F.R.8., of Man-
.chester, for a reasoned opinion as to the non-botanical pature of
the foreign bodies, ' : .

CLINICAL ASPECTS OF PULMONARY ASBESTOSIS.
: IR S . ' .
. . - S THOMAS OLIVER, M.D,, F.R.C.P,,
. .Consulting ‘Physician, Royal Victoria Infirmary, Newcastle-on-
- " ‘Pyne; Emeritus Prafessdr.of the Prineiples and Practice
) . . of ‘Medicine, University. of Durbam. - |

DR. W. B. Cooxe has given a short account of the history
of asbestos, also of the processes of.its mannfacture into
- cloth-like structures much' in. the same manner as raw
cotton fibre is woven. . He. has told us that in the.cardidg
department a considerable quantity of dust is evolved. The
. crushing of the rock is not carried on to any extent in
this country; this is usually done in the countries where
-the mineral is quarried. Canadian rock. is crushed
in Canada so as to reduce the expense of transport to
Great Britain. Our workers are therefore less exposed to’
the harmful influence of the dust—a fortunate circum-
stance, since the rock frequently contains as much as from
50 to 60 per cent. or more of silica.

With the exception of Dr. Cooke’s paper on pulmonary
asbestosis published in 1924, and the details of a fatal case
published by Dr. Montague Murray in the Charing Cross
Hospital Gazette in 1900, there has not been, to my know-
ledge, anything written in this country upon the subject.
I have had, however, the opportunity of visiting asbestos
factories in America, and of seeing cases of pulmonary
asbestosis through the kindness of Drs. Haddow and
Griove of Armley, Leeds. It may, I think, be safely said
that there must have been several deaths of workers in
British factories 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 largely a familial occupation,
It. has been carried on in this country only for a little
over thirty years. Carding and spinning of the fibre are
important processes in the manufacture of asbestos goods.

-In these departments many women are employed, mothers

being succeeded by their daughters. Where ventilation of
the cardipg and spinning rooms is properly attended to
the atmosphere is fairly clear of dust and floating fibre,
otherwise in these operations considerable gquantities of
dust become suspended in the atmosphere. In a British
factory the dustiest process is ‘ hand beating’’ of the
finished mattresses used for covering and protecting the
internal machinery of automobiles. This work should only
be undertaken in a room separated from the main parts
of the factory, with open windows at one end and strong
down-draughts at the ofher, but even with this precaution
men working therein should wear masks.

Recently, with Dr. Grieve of Armley, I examined two
women who are the subjects of pulmonary asbestosis, one
aged 48 and the other 39. The older patient was one of
the first to commence work thirty years ago in the
particular factory I visited. At that date no danger from
dust was anticipated, so that no effective ventilation of
the workrooms was attempted, such as prevails to-day.
Although only 48 the first patient mentioned looks older
by soveral yeurs, and is extremely emaciated. Bhe gave
up work a year ago oun ac~nt of inereasing physical
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lebility, shortness of breath, and cough. At present she
138 no expectdration; her respiratory capacity is one inch,
\lthough the apices of both lungs in front are resonant,
there is distinct flattening of the percussion note at the
rases. The respiratory murmur at the apices and mid-
ung is coarser than usual, and the expiratory murmur is
wolonged. At the right base the respiratory murmur is
‘eeble, and smal} dry friction sound is heard. Towards the
1ase of the left lung and extending into the axilla are
weard small moist tinkling sounds, suggestive of cavitation
1aving taken place; hers also small friction sounds can be
1eard. 8imilar physical signs prevail posteriorly. The apex
seat of the heart is displaced upwards and outwards; it is
‘elt ¢xtornal to the nipple, a circumstance which, combined
vith marked accentuntion of the second sound of the
reart heard over the pulmonary artery, suggests that
ibrotic changes have already occurred in this lung.
Although the patient states that she has no expectoration,
‘his was present six weeks ago, and when examined was
‘ound to be free of tubercle bacilli. There is no enlarge-
nent of the,external glands.

The other patient, aged 39, has heen an asbestos worker
for eighteen years. She had no illness until four years
1go, when she developed cough and attacks resembling
oronchial asthma. After remaining away from the factory
‘or three months she returned to her employment, and
‘ollowed the occupation for three years, when she married,
md as in the early months of her pregnancy she
ost considerably in weight she retired from the factory.
Although reduced considerably in weight, and the subject
3 cough all through her pregnancy, her infant daughter,
#ho is 14 months old, is healthy and well developed.

The patient complains of a dragging in the chest without

actual pain. There is noticeable shorfness of breath on
slight exertion, and she complains of morning cough with

expectoration. The sputum has been examined ani is-

negative as regards tubercle bacilli. Her appetite is poor,
8he weighs 8 st., a drop of § st. having occurred within
the last two years. Her heart is healthy; the apex beat is
not displaced, but the second sound over the pulmonary
artery is distinctly accentuated. 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 expiratory murmurs approach each other in
equality. Dloist véles are heard in mid-axillae and small
friction with crepitation is heard at the bases. This
woman’s mother, who is aged 60, is still working in the

factory.

From what I have seen clinically of pulmonary asbestosis
it resembles silicosis of the lungs in the marked shortness
of hreath on slight exertion, deficient respiratory capacity,
physical debility, and, in examination of the sputa of not
too far advanced cases, absence. of tubercle bacilli, but since
fibrotic changes are developing in both of the patients to
whom I have alluded, there is almost sure to develop, if
such has not already taken place, pulmonary tuberculosis.

The clinical picture of pulmonary asbestosis 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 absence
of night sweats.

AN ACTIVE CONSTITUENT OF THE PREPARATION
CALLED “GLUKHORMENT.”
BY
H. H, DALE, C.B.E,, M.D,, F.R.C.P., Stc. R.S,,
AXD
H. W. DUDLEY, 0.B.E., M.8¢., Pa.D.

(From the Department of Bicchemistry and Pharmacology, National
Institute for Medical Researcli, Mampstead, London.)

IN May of this year Professor von Noorden published in
the Klinische TWochenschrift an account of a new paucreatic
preparation which had a controlling effect on carbohydrate
metabolism, but, unlike insulin, was effective when adminis-
tered by the mouth.' To thiy preparation the name
“ glukhorment * had been given, and the title of the paper
made it clear that the substance was regarded by the author
ag containing a new anti-glycosuric principle, naturally pre-
forined in the body. On information, evidently supplied
to him by the chemist responsible for devising ** gluk-
horment,” Professor von Noorden stated explicitly that,
in spite of indications in the patent specification, which
might suggest some connexion of the active principle with
a guanidine derivative, no such derivative, and in particular
no synthalin,*-had been added; and, further, that the
finished preparation”contained no guanidine derivative of
any kind ia recognizable amount. Professor von Noorden
drew the cautious cunclusion that, if the activity were due
to a guanidine derivative, it would have to be one of
extremely high activity. In July of this year one of us
(H. H. D.) received a communication from the Horment
Company, who were manufacturing glukhorment, stating
that they were sending material in the hope that clinical
trials of it could be arranged. In due course this and
several subsequent consignments of glukliorment were sent
by the Horment Company, with a request for their trial.
A consideration of preliminary reports, on the mode of
action of this preparation on the human being and on
laboratory animals, suggested a strong similarity between
1ts effects and those with which we had become familiar,
through experiments then for some time in progress, on
the action of synthalin. Bome of the glukhorment

. ** 8ynthalin ™' i3 ibe synthetic compound, decametliylencdiguanidine,
introdwded by Frank, Nothmaom, snd Wagner, as an antidiabetic
rv_me(a' for oral administrution, and already the subject of numerous
reports.

was immediatély placed in the hands of one physician, who
will presumably report his experience with it in due course.
The physiological resemblance to synthalin was so pro-
nounced, however, that, before the question of wider clinical
trials was considered, it was thought desirable to make
a simple chemical examination, in order to confirm the
fact that the preparation was free from synthalin and
similar guanidine derivatives, as stated in the paper by
Professor von Noorden, of which copies had been submitted
by the Horment Company in support of their request. The
result of this first test showed clearly that a guanidine
derivative strongly resembling synthalin was present in
substantial amount in the glukhorment tablets as submitted
for trial. The evidence thus early obtained was at once
so clear and so surprising that it was considered desirable
to use a further quantity of the material submitted, in
order to obtain precise information as to the nature of
the substance in question. The isolation of the substauce
was made casy by the fact that the nitrate of synthalin is
a remarkably insoluble salt.

Chemical Isolation from Glukhorment of a Guanidine
Derivative closely resembling Synthalin.

Two hundred glukhorment tablets were powdered;
the powder, weighing 60 grams, was thrown into 1. ]'ltl‘(' of
boiling water and the mixture was kept gently boiling for
fifteen minutes. The liquid was then filtered, while stiil
hot, from a large mass of insoluble protein. o

The filtrate was evaporated in wvacuo, with the addition
of octyl alcohol to prevent frothing, te a volume of
120 c.cm. On standing, it set to a jelly; this was w'url‘n(,?d
to 40°, when it became fluid, and concentrated nitric acid
was added until the reaction of the liquid was strongly acid
to Congo red. A white crystalline nitrate separated from
the solution on standing, and the liquid no longer set to a
jolly when cold. The crystalline material was collected by
centrifuging, washed in the centrifuge with a small quantity
of dilute nitric acid, and dissolved in about 25 c.cm. of hot
water. This solution was boiled with charcoal and filtered.
To the hot filtrate 0.5 c.em. of 6 per cent, nitric uci.d was
added, and the nitrate crystallized on cooling. This was
filtered off and dried; it weighed 1.135 grams. Tt was then
converted into the picrate by dissolving it in water and
adding a saturated solution of sodium picrate until no
further precipitate was produced. The picrato was filtered
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