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Ir bas been known for sorie time that workers exposed 
w the dusty atmospbere ariipgz from some processes in- 
volved 1u the preparation of ashestor materiuls sufier from 
pulmonary dusability., Tl maning of the mineral itself 
16 probuliy pot & soume o danper me ashestos 18 mined 
wortly an open quartes Atter worting. there remains 
waste rouk which sull contains fibre 1 pavelble quantity 

| Crasliing of this rock euse o conmderabie vegree of dust 
| exputure, and exposur to tie dusts atmosphere 1y sl 

more exagperated o the carding aod spinuing of asbestos 
w vhe malls 

Vers litile concerning 1)+ pathological changes in the 
langs of ywersons workie: v.ti ashestos has been found 1in 
the literature, and it wa. thought that » record of the 
Jollowinz cases might be of inierest. 

Un Sepiensher 2od, 18, 1)« medical officer of an asbestos 
mine 18 Southern Rbodesia forwarded to tie South African 
Jostizote for Medical Resvarcl three snall specimens of lung 
frow u yosi-mortem case fo1 Lustolugics! essmination. 

‘ Casz ) (No 902¢) 
The sulject was & male aduli native whe had worked for 

twelve months in the miesi: mill, wnd. except for a short 
period before bus death, had lad 8 good record of bealth 
For nine weeks before deail e sufiered {rom acute tuber- 
culosts and the posi-mer: findiegs showed miliare tuber- 
cwlosis involving tbe Jung, liver. spieen, and pericardiwn. The object of the biswlogra' examivaiion was to asceriain 1f 
Lhere was an- evidence of flrosic n the Jungs which might be 
dureciy ascribed Lo Lbe mature of his empioyment. since workers 
10 the mill are esposed & a ve~v dosty atmospbere 

Apart from the tuberrulos« and sssociated fibrosis, sections 
«f she luncs showed s ceriain. amoun: of connective tissue 
¢hange whicti bad no edmious cornexion with the tuberculous 
process. 1t was slso feand that curious poiden vellow seg- 
mented structures, with younded or clob-shaped ends (Fig. 1), 
were embedded in 1o1s filwou: 1issve. together with TerT musute, 

« doubly refractile parteies. the latier presamably sibica Althougii the curious segmenied bodies were remarked upon, 
vo furiher investigation was carried out at the time. and the 
new-formed fibrous Ussue was sutributed 1o ibe presence of 
sdica. 

Cam n No. 11016) 
It war pot until Repumber 28h. 127, wien & portion of Jung from » merond cave was went by tie medicai officer fram 

the same mili. that the doresr bodies and fibrosis were more fully wovestigated This prece of Jung was from « male adult 
native who bad bwen empicaed in the mill for » period of twe 
Years Alout Beptember, 1920 he was admitted 1o bospital saffenn; from puenmonia. wd @ Jong iliness. He was dis 
clarged, and later (September 19, 1827) readmitied in a dring 
coodition He wac verv emaciated. and Lad the yhrsical signs 
of pulmonsry tuberculnsic vt fibrosis. At Lulopsr the lungs 

‘were firmly d down iy adhevons. Uie ruct giands enlarped snd bard, and the Junps o seciwn hard and hirous with an almost Jeathier like consisteuce T he mueseviersc glands were also 
conmderably enlarped 

Huswlogical sechions sheered 3 reneralined Lyt mouderats derree of fibrous thickening of 1ie weura, travecuise, sod sivesiar 
walls. In n“mon.l \l;: “'--M-‘ T::Lehmn" marked fibrosis 
arraneed in uregnlar shane Gies, chiefly related 10 the blood vascular svstem ard bronchi Thus fibrous tissue was cellular, (Lo elements sranred w e irTepular manoer, snd incladed some small Iymphoryiic sccamalations (Fig. 2). Thess 
RS no resembiance o the orderly, winrled srrangement snd sharp debicition of the alicoiic Bodale (Tig. 3, The bronchi 
were 1be seai of shzht raizrrhal changes an manr of the alveoli contained * dast alls * fiied vt phapoevied paruicies. 

_ There war nn evidence of tuhwerculosis or acute preumonic con- 
solidstion. Embedded is i/ fibrons tissves, hying free in 
#lvacli (Fig 4), and cotsained in plagoryuc celly, 1 were rolden reliow wemented bodies (Figs. 5 and 6), & few 

anguiar black bodie, and very minnte doubly refracting 
Phaco~riosis ®at 8 very airiking feature. Large 

contained wilinn ordissry mono- 
clested giant celis 

N 

(Fig. 7). Plagnrriosis was not ronfined to the smalier particles, 
but even large rods were seen compietely enciosed and ofien 
bent 1o order to allow them to oecupy the space within the 
cells (Fig. 7). It was shought thal these foreign bodses, 
togetber with the ervstalline mstier, may have been the cause 
of Lhe fibrosis, as the comnective tassue, boih in distributior 
and formalion, was very suggestive of changes fesulting from 
s dust ocrupation of the lungs At the same time the fistore 
of poeumonia aud protracied recovery must be taker 0 
consideration, since ar unresolved poeumonia with subseqi ot 
fibrosis 15 Dot an uncommon orcurrence ADONESL DBLIVEs Work Ly 
on the mives i bouth Africa. 

Casee m axp v (Nos 6419 and 6731 
Consultation of the records aud previous histoiogical mections of material from (he same mine Lns revealed twe addion! 

caser, both of which showed lobar pneumonia Tlhere wa ver: 
little conmective tissue ancrease. but the unusual structue 
(Fig. B and refractie crvslaliine particles were present. N 
hostory of lengih of service 1o the mill was obtained with e her 
of these cases 

Furtber studr of the golden vellow bodies showd o 
cariety of shapes, but the most common forms had rovndod 
or club-shaped end. and a nted body taperinc 1 
a finely pomted 131l Ther were non-refractile to polatiz.d 
hghbt, solubic 1 strong acids, snd, on raising w a red teat 
turned black and tended to Jose their outhive. In sections 
treated with hot dilute hydrochioric acid and potareiuin 
ferrocranide they pgave a wellmarked Prussian blue 
resction. No pigment except these structures giving thie 
iron reaction conld be detected in the sections examined 
Strong bydrochloric acid, having been tested for the 
presence of iron and found megative, was used to dwssolvc 
out tron from fresh wections. After treating the section: 
the hydroclloric scid gave a very distinct red-pink colour 
with potassium thiocvanate, spd the red-pink coiour dis- 
appeared on the addition of a solution of mercuric chioride 
The sections were re-cxamined and showed that the majori: 
of tha golden vellow bodies had been dissolved out. From: 
these tests it was concluded that the structures containcd 
& large percentape of iron, 

As controls, sections of Jungs from a large pumber of 
miners on the Rand who bad died from silicosis and tuber- 
culosis were cxauuned. Bodies such as have been described 
above were found in nove of these, nor was the Prussiau 
blve reaction or other test for iron positive except in those 
cases where the pigment was obviousiy of Laecmatogenous 
origin. A single case of & miner was also investigated: he 
had worked for twentr-cight vears in the haematite mincs 
in the North of England, and subsequentls for seven and 
s gusrier vears in the pold mines of the Rand. South 
Africa. The csuse of death was carcinoma of the gali- 
bladder. Macrowopicalic the pulmonars root glands were 
enlarged, pigmented, and fibrosed. The pigment was daik 
rust~coloured and pave » marked Prussian blue resction 
with dilute hrdrochloric acid and potassium ferrorranidc. 
Occasional rustcoionred subpleural isiets were visibic. On 
section the lunge showed a alight diffuse fibrosis. and a 
few large areas of fibrosis. The whole lung gave & marked 
iron resction. Histological sections of the large arca: 
showed moderatelr well defined, but irregularly sbaped, 
masses of well-formed accllujar fibrous tisue (Fiz. 9) 
The alveolar nallc were shightle thickeuned. apd there wase 
& moderate degrec of connectite tissue increase round the 
blood vemels and bronchi. A large quantits of pigment 
of o reddish-brown colour was contained in e eells 
end Iring free tn alveoli, shveolar walls, and hetween thi 
fibres of the newlr formed fibrous tissue. The greater part 
of this pigment gave the iron reaction. In eddition, thei« 
was aporber vanetr of pigment, in much smaller quantity 
in the form of ervstalline refractile particies. The latter 
was intimatelr mixed with the iron-contaiming dust. This 
lung was empocially examined to determine, if powsivie 
whetber the same peculisr bodies were being formed from 
» deposit of fernic iron dust as in the case of an ssbestos 
dust which contained both ferrous and ferric iron. A 
careful and thorough search was msde, but no particles 
with o similar appaarance were detected (Fig 10). 41 the 
time of the patient’s doath this case of iranstone phthisis 
was comphieated by und work 1p the gold mines 
on the Rand. but in 1010 it mwulated, by z.rax ’phw- 
grephy and physical examination, an esrly case of 3 
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PULMONARY ASBESTOSIS IN SOUTH AFRICA. 

and contirms the budasgs of Sir Kenueth Guwib:' and 
D: Crionin? 

In addition to the hnman lungs shuwing asbestusis, Dr. 
Mavrogordato of the South Atnican lostitute for Medical 
Reseurch has supplied ne with the lungs of a guimea-pig 
which died in December, 1527, from camses other than 
asbestosis. This animal was exposed to an as'watos dust 
atmosplers expenimentally. The length of exposure was two 
Lours & duy on each of tfty days. The fist exposiie took 
place on February 4th, 1925, aud the last on Apual Lst 
ot the sume vear. The wshestitorm compound vsed 101 the 
experiments was a4 chivsotile: obtained from the wine 
Southern Rhodesia. Histological sections showed a shight 
genvrulized fbrosis and an imerense i pigment, hat the 
interesting feature was the presence of the zolden vellow 
bodies (Fig 11), simlar to those seen in the lungs of 
human pulmonary asbestosis. 

A comparison between the human caws amd the oxperi- 
tiental animal showed that the Ahrosis was more vapud aud 
+Xteusive 10 the bumau cuws than in the experimental 
ammal. This u readily expiviued by the ifficulty 1 
reduciug the tough asbestus fibie to a uwitorly tue 
powder, and to the preseuce of & comparstively small 
proportion of the rock dust which 18 usually assxiuted with 
asbestiform compounds. For *“ dusting '’ amimals a hanted 
amount of dust is available, aud of thus only @ swall 
proportion contains paiticles of sufciently <uiall Jduveun- 
sions to perunt of thewr resching the lung alveoli. In 
silicosis' the size of the majority of the particies’ which 
teach the alveoli is between lu and 3u, in the haewatite 
lung, mentioned above, the particles appeur larger, but 
cven here are much smaller than the greater nmwber ot 
those prepured from ashestos for ‘‘ dusting '’ experiments. 
Iu the working mill the conditious are veiy differvnt trom 
an ashestos dust atmosphere produced espevimentally. Fiue 
dust 1s continuously reaching the atmosphere, aud vuly the 
very fine particles remain suspended for any length ot 
time. These gradually increase wu numbers uutil & waxuuuw 
concentration is reached, then remain woie or less cou- 
stant during working hours. Thus it will he wen that, 
in order to produce changes 1o experimental anmals show- 
ing the same degree of fibrosis in the same length ot time, 
an atmosphere approximnating that ot the woirkiug uull will 
have to he obtained. 

The amount of fibrosis in two of the humwau cases 
(Cases 1 and 11) was quite definite, and, it due to the 
presence of ashestos dust, the initial rate of production was 
rapid when compared with present-day non-infective ~ilicosis 
on the Rand. It is difficult to state a debuite tiwe for 
the production of an appreciable degree of fibrowis 1n pure 
non-infective silicosis, but modern observation tends to show 
that it is in the neighbourhood of tem yewrs. In Case 1 
a moderately marked fibrosis had taken place after oue yeu: 
of work in the mill, but this was complicated by tuber- 
cnlosis. It is known that the rate of fibious tissue pro- 
duction 1s very much greater in dust diseaws complicated 
by infections, but even allowing for thus the connective 
tissue increase in Case 1 was rapid. In Case 11 there was 
2 still more definite fibrosis after two yewss ot work 
the mill with no evidence of tuberculoss. 

Before tlus work was completed Drs. Cooke,* Stuart 
McDonald, and Oliver” published thewr papers desliug with 
pulnionary asbestosis, and previous to that a short mticle 
on the same subject appenred in the Lancet. The similurity 
betwesn the case describedl and ours was suspected when 
the first article appeared, and our work goes rar to confirm 
the findings. A, wu those recorded Lere, the asbestos dust 
responsible for the changes in the lungs in their cuse wus 
8 chrysotile. Whether other asbestiform componuds are 
cupabie of producing these changes it s impossible to sayv. 
as there appears to bo no record of any such cases 1 the 
literature. 

In the Union of South Africa* and Rhodesia there are 
many sshestos mines, fiom scme of which chrysotile s 
obtainel, but two other interesting varieties are fonnd— 
oamely, crocidolite and amosite. Amosite is a compara- 
tively recent discovery, the chemistry of which bas pot 
been completely worked nut, but 1t appesrs to be sumewhat 
auwnilar to crocidulite 0 composition. Both thess com- 

pounds contaiu a large percentage of terrous iron. Apalysis 
ot four samples of amosite* showed between 32 und 4 per 
cent. of Fel), and eight sampiew of crocidolite’ bwtwevn 
165 and 305 per cent. Up to the present thers has been 
no examination of post-mortem material from cases of 
death amonyg these working in mulls where these niinerals 
are treated. No such materal s bewn niade availahie 

Clirysotile or verpentine asbesten usuully contuins 2 to 3 
per cent. of FeO) somorphuusly replaciog wagnesia. The 
analysis or Dr Covke's case showed § per cent ut FeO) and 
the Rhodesiann mineral, accordiag to Mo A L Hull* 
244 per cent Dr McCrae of the Government Chemucal 
Laborutory, Johanneshury, analywi the Fet) ontent of the 
asbeston used by Dr. Mavrogordato 11 s auumal experis 
ments amd tonnd 1 mnch lower perc ntuge—oamely. 045, 
Apparently even with very small percentauzes of Feld) the 
golidwy yellow hodies are formed m the luigs. 

With regard to the unusual structure and chemical 
nature ot the colden yellow hodses found i1a the longs 
pulmonary asbestosis, until mamy more cnses bharve been 
exagined aod more vxperimental work has heen done very 
hittle can he stated. Theve 13 we doubt tiat they are in 
sowe wuy associated with the ashestos, or, probably, more 
particalarly with the Fel) contest, either of the ashestos 
itself or ot the dust of the mill. This dust containus a moch 
highe: pereentage of ron, whick may be derived partly 
froni the lide trom which the ashestos s mined. 

Thres possibilities rwgurding the formation of the golden 
yellow hodies are worthy of mention : 

(1) In the form ot & gel, as suggesteci by Dr. Stnars 
McDonald. 

(2) As particles of ferruginous quartz formed in the lungs 
under conditions similar to weatbemng, or ferrnginous 
quartz chauged in composition a8 & result of combination 
with constituents of the body flmids. In support of thus 
it miay be mentioned that crocidelite, which 13 an alkali 
silicate with terrous iron, 1s espeeaily liable to decomposi- 
tion when exposed to weathering. Sodinm is removed. the 
iron oxidized and hydrated to form limonite, and silies 
sot free: theve then resuits a ferruginoos quartz which 
pussesaes the hnely fihrons structure of the ovizinai mineral. 
It 1s extremely haid, and coloured a rich golden yvellow. It 
1> possible that a change such as shis occurs with the smail 
quuutity of ferrons iron associated with chrysotile, and the 
colour of the budies ;nmd:‘lunp i8 very suggestive. 

(3) Phagocytonia of strucsares is & very prominent louu’an in the lungs. and it was thonght that the action of 
these cvlls may have heen responsible, first, for some change 
in chewical composition. then buildiog up and moulding 
into the varions shapes seen. 

The fhrous tissue change in she Inngs of the above- 
wentionel cases of workers in sshestos mills is probhahly 
the result of a reaction on the-parts of the tissues to both 
the golden veliow hodies and o small quantity of silics 

Sufficient cnws of pulmonary shestosis have not heen 
recorded to base an opimion upon the liability to secondury 
iufection hy specitic wfawmatory processes such us tuber- 
culosis, hut it is very suggestive that two of thowe now 
reworded, which have been esamined histologically, have 
shown tubercuwlosis complicating the chunges produced by 
an ashestos dust oconpution of the lungs. 

Besudin these cases there is stiil further evidence in 
favour of tnherenlosis heing a heating factor. 

Dr. H M. Morray reported s fatal case 1 the Charing 
Cvoss Wospitul Guzette wu 1900; sad in the TUnited States 
of Awerica, trom one sonice,’ daring the period 1907 to 
1914 therw werw 13 deaths, 3 of which were from tuber- 
enlosiy 

In 1910 Dr Collis'* reported on the relationship of 
ashestos dust to puimonary tuherenlosis, aud fonnd that 
5 deaths from phthisis had occurred in five years amongst 
a staff of less than foity workem em) st a factory 
where ashestos is woven. 

In cowclusion, | wish to record my thanks to Dr. M. 
terial from an anumal. to Dr. 

oo ® rman ol the Miners' Phibue Meaws! Buresu, 
vbanuesbu teral wilcotic cases and from f o o K u'::m:.m; n Dr. McCraa lovhnnlyfi‘: 

the Fol) content of 8 sample of asheston; and to Mr. P luhunlm—dw-mmmqmm 
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