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Ir bas been known for soric time that workere exposed
w the dusty atmospbere ariipp from some processes in-
volved 1u the preparation of ashestor materuls sufier from
pulmonary dusability, The maning of the mineral itself
15 probulis pot A soume of dapeer. ac ashectos 15 mined
wortfy an oven quartes Ater worting. there remsine
waste rovk which stull containg fibre 1 pavable quantity
| Crasbiung of this rock esuse o considerabie degree of dust
| expoture, and exposum to tie dusts atmosphere ix sull
wore esagreraed W e carding and spiauing of asbestos
w the molls

Vers litile concerning 11~ pathological clanges in the
langs of persons workie: v .ii ashestos has been found in
the literature, and it wa, thought that & record of the
jollowing caxes mught be of interest.

On Sepienher 2nd, 185, 1) medical officer of an ashestos
mine 10 Southern Rbodesia jorwarded to tie Sonth African
lostitote for Medical Hesvari] three small specimens of jung
trow a yosi-wmortem case (o1 lustolugics! examination.

s Casz 1 (No 902¢)

The sulject was » male adulc native whe had worked for
twelve months in the miwstic mill, and, cxcept for a shor
weriod before bus death had liad & good record of bealth
For nne weeks before deaili he suffered ‘rom acute tuber:
culosis. and the post-merier; findings showed milarr tuber.
cwiosis involving tbe Jung, liver apieen. and pericardiwn. The
obyect of the biswlogra' examivation was 1o asceriain 1f
there was ar- evidence ©f flrasis sn the Jungs which might be
durectiy ascribed Lo the mature of his empioyment. since workers
10 the will are exposed & a ve~v dosty atmosphere

Apart from the toberrulos:s and sssociated fibrosis, sections
«f sbe loncs showed & ceriar. amoun: of connective tissue
¢hange which: bad no edmicus corpexion with the tuberculous
process. 1i was slso feand that curious polden vellow seg-
mented gtructures, with younded or clob-shaped ends (Fig. 1),
wers embedded in s fitrou: tissue, topether with Ters misute,

. doubly refractile parteies. the latier presamablr  silica
Althougii the curious segmenied bodies were remarked upon,
vo furiher investigation was carried out at the time. and the
rew.formed fibrous Gssue was susibuted to ihe presence of

sdica,
Camx 1 (No. 11016)

It wat oot antil Repwmber 20th. 1827, wlen a portion of
Junp from a serond cave was went by the medicai of cer fram
the same muli. that the jore'sr bodies and fibrosis were more
fully wvestigated  This piece of Jung was from & male adult
native who bad leen empicred in the mill for » period of twe
years Alout Beptember, 1922 he was admitted 1o hospital
saffening from pueumonia. and hud 8 Jong illness. He was dis.
clarged. and later (September 14k, 1827) readmoiied in a dring
copdition  He we< very emaciaied. and Lad the physical signs
of pulmons=y tuberculnas o't fibrosis. At zulopsr the lungs
‘were firm)y d down iy adhesions. Ui ruct glands enlarped
snd bard, and the Jurngs ¢ seciiun hard and hiurous with an
almost Jeathier like consisieuce. Tl muesenieric plands were also

conmderably enlarped
Huswlogical sechions sheewed 3 generalized byt
of fibrous thickening of 1i» tneura, trabecuiae. and slveciar
walls. In sddiion, when was & much more marked fibrosis
arranged in urepnlarshaped nodules, chiefly related 1o Lhe
blood vascular svstem ard bronchi This Hbrous tissue was
cellglar, (ke elemenis sranced W en irrepular manoer. snd
some small Jymphorylic sccamalations (Fig. 2). These
WAL B0 resembiance io the orderly, winrled srrangement snd
sharp defiition of the wliroiic podaje (Tig. 3. The bronchi
were 1bs sasi of shizht earzrrhal changes, sad menr of the
alvaoli contained ** dast ee'ls " fiied with phapnevied parvicles.
- There was n~ evidence of tuiwercuiosis or acute pneumeonic ton-
Solidation. Embedded s (ie fibrons tissues, hving free in
#lvacli (Fig 4), and comained in plagoeyuc celly, were
golden reliow memented bodies (Figs. 5 and 61, & few
anguia black bodie, ard tery minnte doubly refracting
Pharorriosis wet 8 very siriking feataure Large
of the bodies wure contained wiiinn ordinsrr mono-

cclls and irrejukeralaped multingclesied giant eslis

™

muderate derree

[uemelim. 885

(Fig 7). Phagneviosis was ot ronfined to the smalier particles.
but even large rods were seen compiewely enciosed and ofien
bent in order to aliow them to oecupy the space within the
cells (Fig. 7). It was shought thal these foreipn boases,
together with the ervstalline matter, may bave been tlie cauw
of the fibrosis, as the connective tssue, both n distributior
and formaiion, was very supgestive of changes resulting from
s dust occupation of the lungs At the same time the fetor:
of poeumonia aud protracied recovery must be taker gnin
ronsideration, &ince ar unresolved poeumonia with subsequct!
fibrosis = NOL AL ULCOMIUNN pECUTTeNCE ADONRSL DALIVES WOrkinp
on the mives i bouth Africa.

Casee m axp v (Nos 6419 and 6731

Consultation of the records and previous histoiogical mections
of material fram e same mine Lns revealed twe add o)
cases, both of which showed lobar pneumonia  Thiere wae ver
little  conmective Listue Increase ut the unusual structurs
(Fig Bl and refractile crvsialine particies were present. N
histors of lengih of service 1n the mill was obtained with e her
of these cases

Furtber studr of the golden vellow bodies showed &
cariety of shapes, but the most common forms had rorndnd
or clubsshaped ends and & segmented bodv tapering 1o
a finely poinved tail  Ther were non-refractile to polavized
bght, solubic i strong scids, snd, on raising w a red ieat
turned black snd wended to Jose their outiive. In sections
treated with hot dilute hrdrochloric acid avd potaseiumn
ferrocranide they pgave u wellmarked Prussian blue
resction. No pigment except these structures giving the
iron reaction conld be detected in the sections examined
Strong bydrochloric acid, haring been tested for the
presence of iron and found negative, was used to dissolve
out tron from fresh sections. After treating the section:
the brdroclloric scid gave a very distinct red-pink colour
with potassium tlhncranate, snd the red-pink coiour dis-
appeared on the addition of a solution of mercuric chloride
The sections werc recxamined and showed that the majoni:
of tha golden rvellow badies had been dissolved out. From:
these tests 1t was concluded that the stroctures containcd
& large percentape of irom,

As controls, secuions of Jungs from s large pumber of
miners on the Rand who bad died from silicosis and tuber-
culos)s were exauuned. Bodies such as have been described
above were found in none of thase, nor was the Prussian
blve reaction or other test for iron positive except in those
cases where the pigment was obviousis of Lacmatogenous
onigin. A single case of 8 miner was also investigated; he
had worked for twentr-cight vears in the haematite mincs
in the North of Englaod, and subsequently for seven and
s gusrier vears in the pold mines of the Rapd. South
Africa. The csuse of death was carcinoma of the gali-
bladder. Macroxwopicallc the pulmonars root glands were
enlarged, pigmented, and fibrosed. The pigment was daik
rust-coloured and pave » marked Prusmian blue resction
with dilute hrdrochloric acid and potassium ferroevanide.
Occasionsl rustcoloured subpleural islets were vimble, On
section the lunpe shawed a alight diffuse fibrosis. and a
fex Jarge areas of fibrosis. The whole lung gave & marked
iron resction. Histolopical sections of the large area:
showed moderatelr well defined, but irregulariy sbaped,
masees of well-forined accllular fibrous tissue (Fig. 9
The alveolar nallc were shightlr thickeued. apd there wae
& moderate degrec of connectite tissue increase round tlhi
blood remels and bronchi. A large quantity of pigwent
of o reddish-brown eolour was contained in phagoeviic cells
and Iring free in alvesli, aiveolar walls, and hetween i
fibres of the newir formed fibrous tissue. The greater part
of this pigment gave the iron reaction. In eddition, theiw
was anorber varietr of pipmwent, in much smaller quantit:
in the form of ervstalline refractile particles. The latter
was intimatels mixed with the jroncontamning dust. Thus
lung was especially examined to determine, if possiLle.
whether the xame poculisr bodies were being formed from
» deposit of fornic iron dust ax in the case of an sshostos
dust which contained both ferrous and ferric irom. A
eareful and thorough search was msde, but no particles

with o similar appoarance were detocted (Fig 10). 44 the
time of the patient’s doath this case of ronstone phthiss
was mﬁ""w by underground work in the gold mines
oa the RNand, but ia 193

" mwulawed, by rrax phots
grephy and phywical examination, an esrly case of 3:'iorm,
lagsfil
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L ;!_ [ and contirms the budasgs of Sir Keooeth Guaib:' and | pounds contau a laige peresntage of ferrous iron. Apalvsis
watid, ® Dy Cionin.® ot four samples of amosite* showed between 32 and & per
ikt EIN In addition to the hnmen lungs showing asbestosis, Dr. | cent. of Fel), and eight sampiew of crocidolite® bwtwosn
P | Q' Mavrogordato of the South Atricun lostitute for Medical | 16.5 and 30.5 per cent. Up to the present thers has heen

.i . Reseurch has supplivd ne with the lungs of a gumea-pig | no examination of pastomortem material from cases of

A
i L. which died in Decembur, 1627, from canses other than | death amonyg these working in mully where thew minerals
B PR AR ssbestosis.  This auimal way exposed to an a-lmatos dust | aie treated. No such material bas been made availabie
Y T atmospliers expenimentally. The length of exposiure was two Clirysotile or serpentine asbestan usuully contains 2 to 3
i Do Lours & day on each of ofty days. The st exposuie took | per cent. of Fel) womorphuusly replaciug wagnesis. The
G- a2 8 N1 place on Fehruairy ch, 1925, aud the last on Apoil Lst | analysis or Dv Cooke's case showed § per cent. ot FeO) and
SR PRI ot the sume vear. The asbestitorm compound vsed 1ov the | the Riwdesian wineral, accordiag to Mo A L Hull?
0o '1\-".. experiments was o chrysotiles ohtained from the unue 1 | 2.48 per cent  Dr McCrae of the Government Chemucal
Y P Southern Rhodesia.  Histological sections showed a shighe | Laboratory, Johmnneshurg, analyssi the Fe) contant of the
e genvculized fibross and an incesase i pigment, hut the | asbestos used by Dr. Mavrogordato 0l auumal expene-
‘: !; T interesting feature was the presence of the zolden yellow [ ments and tonnd 4 mnch lower perc ntuge—namely. 035,
’ i1 bodies (Fig. 11), simlar to those seen in the lungs of | Apparently cven with very small percentaues of Fed) the
L T human pulmonary asbestoais. golidey vellow hodies are formed m the luigs.
it A comparison between the human caws aml the oxperi- With regard to the unusual structure asd chemical
ol AT tiental animal showed that the Ahrosis was wore papid aud | natiure ot the colden yellow bodwes found 1o the lnngs
|t PR +Xteusive 10 the human cuws thun in the especimental | pulmonary asbetosis, until mamy moie cnses bave been
Fan o, i simmal. This u rewdily expivined by the ifficulty 1a | exaouned aod more vxperimantal work has heen done very
i,‘: “; S reduciug  the tough asbestus ﬁh.ao to & uwronily hoe | brtle can he stated. Theve 13 s doubt tiat they are in
F,. 3331 ¢ powder, and to the preseuce of 8 comparstively small | some wuy assoviated with the ashestos. or, probably, more
S 4% e By proportion of the rock dust which 1s usually asswiated with | particularly with the Fel) contest, either of the asbestos
.‘il b asbestiform compouuds. For ** dusting "’ amimals a limited | itseif or ot the dust of the mill. This dust contains & much
_P.:.'f! 3 amount of dust is available, aud ot tius only a swall | higher percentage of ron, whick may be derived partiy
A -

e N proportion contains paiticles of suficiently swall Jdumeu- | from the lode trom which the ashestos i» mined.

ol ¥ R sions to perunt of thewr reaching the lung aheol. Iu Thres possibilities regarding the formation of the golden
o ‘.’";' silicosis' the size of the majurity of the particies* which | yellow hodhes are worthy of mention:
h. teach the alveoli is between lu and 3u, in the haewatite (1) In the form ot & gel, as suggestedl by Dr. Stnars
A e lung, mentioned above, the particles appear lavger, but | McDonald,
SR L vven here are much smaller than the grester niuuber ot (2) As particles of ferrginous quartz formed in the lungs
t8: ) thuse prepured from ashestos for ** dusting '’ experiments. | under conditions similar to weatberng, or ferrnginous
ST ay $3 Iu the working mill the conditions are veiv different trom | quartz changed in composition as a result of combination
T, = un asbestos dust atmosphere produced experimentalis. Fine | with constituents of the body fisids. In support of thus
o i P dust i1s continuously reaching the atmosphere, aul vuiv the | it miay he mentioned that crocidelite, which 13 an alkali
Piees 2 very fine particles remain suspended for any length ot | silicate with tevrous iron, 1s espemally liable to decomposi-
o 3 4 time. These gradually increase iu numbers until a maxunuw | tion when exposed to weathering. Sodinm is removed. the
e Wil concentration is reached, then remain woie or less con- | ivon oxidized and hydrated to form limonite, and siliea
T'; J stant during working hours. Thus it will he seeu that, | set free: there then resuits a ferruginoas quartz which
S in order to produce changes 1o experimiental autinals show- | pussesses the hnely fibrons structure of the ovizinai mineral.
L ite! & ing the same degree of fibrosis in the same length ot time, | It 1s extremely haid, and eoloured a rich golden yellow. It
i. AR :n nlmouphedr,e lmommaung that of the workiig will will | is possible that a change such ili:ls o‘rc\;,n mtlLl.ho :n‘;l.l
gt ave to he obtar < usutity of ferrous iron associated with chrysotile, an
y "-,' o The amount of fibrosis in two of the huwau cases :olnnr of the budlies in the lungs is very suggestive.
_“-.—,»‘4 (Cases 1 and 11) was quite definite, and, it due to the (3) Phagocytosia of these structures is & very prominent
402 presence of ashestos dust, the initial rate of production was | featurs in the lungs. and it was thought that the action of
2FEPE S rapid when compared with present-day non-infective silicosis | these cvlls may have heen responsible, first, for some change
,;d ‘g: on the Rand. It is difficult to state a definite tiwe for | in chemical composition. then s buildiog up and mouiding
o v ;E the production of an appreciable degree of fibrowis 1n pure | intn the varions shapes sen.
< il non-infective silicosis, but modern observation tends to show The Ahrous tissue change in she Inngs of the above-
L0 T that it is in the neighbourhood of ten yeuwrs. In Case 1 | wentionel cuses of workers in ashestos mills 1s prohahly
oy 4 s a moderately marked fibrosis had taken pluce after oue sewi | the result of a resction on the-parts of the tissues to both
“4‘ % of work in the mull, but this was complicated by tuber- | the goiden veliow hodies and & small quantity of silics.
qj- 4 vilosis. It is known that the rate of fibious tissue pro- Sufficient cnses of pulmonary sshestosis bave not heen
% 3; p H L duction is very much greater in dust diseass complicated | recorded to hase an opinion upon the liabiity to secondary
HEST A by infections, butcvnu allowmudlm'l:hzn the I.a:l'll!('tl\‘l' iul‘uﬂlouh hy specific whammatory ﬂ;ocem ln:h as tuber-
= vio £ tissue increase in Case 1 was rapid. ‘ase 11 ve was | culosis, hut it is very suggestive that two of thowe pow
g A "_"'l, a still more definite fibrosis :l':er two years ot work 1o | rewwrded, which Lave been esamined histologically, have
il 1 I the mill with no evidence of tuberculosis. shown tubercwlosis complicating the chunges produced by
‘? | Sl Before this work was completed Drs. Cooke,* Stuart | am ashestos dust ocenpution of the lungs. ; ‘
ol AR McDonald, and Oliver’ published their papers dealing with Besulin thess cases there is shiil further svidence in
3 W ; " pulnionsry asbestosis, and previous to that a short article | favour of tnberenlosis heing a heating factor.
¥ 13 14 on the same subject appenred in the Lancet. The similuriey De. H. M. Muorray repurted & fatal case 1u_the Charing
2 iR L between the case descrihedl and ours was suspected when ! (yoen Hospitul tuzette n 1800, sad in the Cnited States
& li'i.'.‘i the first article appesred, und our work goes tar to coufirm | of Awerica, trow one sonice,’ daring the perinl 1907 o
T3 3:.?‘ the findings. As wu those recorded here, the asbestos dust | 1914 tlevs werw 13 deaths, 3 of which were from tuber-
Iy tf':" responsible for the changes in the lungs in their cuse was | cnlosis
. Bigd, a chrysotile. Whether other asbestiform componids are In 1910 Dr Collis'® reported on the relationship of
i ; b cupahie of producing these changes it s impossible to sav. | ashestos ddust to puimonary tuherculosis, swl fonnd that
] ‘“ -': as there appears to be no record of amy such cases 1 the | 5 deaths from phthisis had accurred iu“:".‘yﬂn n'-nv:.pl
250t literature. a stafl of less than foity workem employed at a factory
‘ 'i"':. In the Union of Som'.h Africa* n'd I.bodnt; there are | where ashwestos is woven,
afive many sshestos mines, fiom scwme of which chrysotile 1 record my thanks to Dr. lunl'w“
. ‘11! obufnd, but two other interesting varieties are fonnd— f.."'..".:' l::'-lnp'::lhrnn an ? ' anunsl. to Dr.
i namely, crocidolite and smosite. Amosite i a compara- | hiviee, charmau of the Minery "'”:._”‘:.""h:""'-
¥ { M1 tively recent discovery, the chemistry of which bas not | Jebssuesbug. I e er: + Dr. SeCres for bin ...:,.."
' :i &l been completely wacked nut, but it appesrs to be sumew hat :'f."rm content of & sample of ashoston; and to Mr. P.
7! ':;,' aunlar to crocidulite in composition. Both thess com- | for his valuable assstance in prepsrmg the mecrophot
ey
t g
4.y ! |
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