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& SBESTOSIS BOLuLﬁ L\ THE »PUTUM - A STUDY
,OF SPECIMEXN O FIFTYV WORKERS IN
AN ASBESTOR MlLL.

FOW. Souse - oand 4 SUIMERLAND StvR RACIIAN.

The Department of Pothe oo o the Souti. {frican Institute for
£ Vedical 12 -, (,7, Jehaaneshury,

88 fellowing comriunicaii v 13 baged

on the examination of the
xgﬁtum of hftv workers i1 an asbestos mill, some of whom had also

exposed to ashestos Qu-t iy ”uer oceupations. The utmccpner

e mill was at times so over charged with fh'st that it wes impossible
sta
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,Mmmmush large chjects 2t 1 dig ince even of 15 or 20 feet, Since

‘meenmatlon of dust is une of the m ain facturs in the prﬂu’lctio
-&Lpﬂlmonary changes, under the worsing eonditions of the mill any
ation would l»e likelv tu ocem rapidly.  The cases examined
semprised five 6 europeans anl furty-five natives; it ig among the latier

that the greatcst expos
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§ were carried out in the Sout], African Institnge
b fvow niaterind supplied by Dr G, . Siad,e.
several Landved snifes distant, speciinen< were sulLetinges
Lot received ungi] after . Iapse of twn op three days. Iy Spite of this
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when the‘mouth and nasopharynx were loaded with (.1ust. Fortmlf'xtely
it was possible to duplicate these samples, and a satisfactory specinen
was obtained in all but two cases. S

Technique.

Two series of films were made from each sample. In the first th}cé{ ﬁlélLS Zﬁ
the mucoid portion were made and dried in a paraﬁin oven at 54 L. ; r?th
were fixed with saturated mercuric chloride solution, one rsre}:t‘: being i:ame% W ‘:as

i i 1 f le bacilli. e second series
nd eosin, the other 1or tubeyc : ) ] 1
1!1;3:31: ;:;y;llzgezentrifuge,d deposit after digestion with antiformin, ats regorumextxd;c;
S d however that it was as easy to aemonstrat
by Stewart (1929). We found er tha 1t e v . strate
ies i i lms 48 1n antifornmin treated specimens,

.stosis bodies in the direct films as 10 LAC aLs )

:isxzc;ormer method had the advantage of showing both the f:ytology of the
specimens and the intracellular development of the asbestosis bodies.

Results of sputum examination.

Burten Wood and Gloyne (1930) describe the spu'tum in pulmon::)rly
asbestosis as “thick and mucoid—~irequently so thick SS to reselx:s Of;
semi-coagulated egg albumen. In the latest stages sma nun.lmuUCOid
pus appear.” In practically all oui specimens there: les .f'u)‘m o
element, usually thin and watery, occasionally very tm; - Puse "
“were present in all specimens, but only 2 fe'w containe oovxé)usf lf) é
The colour varied from grey to brown according to the‘ amount 0 ‘ Eed
ashestos and lode dust present. The freeﬂdust sometimes Tsepam eu
out as a deposit on standing. In all films asbestos ﬁ;n{)ai, ng;h
crystals of various types and colours, an@ .amorphous ePIfB C;ls
brownish and black were present, some of it m'tracellular..‘ us c}?. h,
dust cells and epithelial squames were presen.t in all specun?ns gv dlc
contained bodies, vut their proportions varied. Always the bodies
were seen to be lying within dust cells. Many ofn the asbestos masses
present were disirtegrating into their constituent n}v:‘es. -

Ashestosis Dbcdies were present in 48 of P‘the 50 ca‘ses exarimtrlle: .
They show great variety in size a'nd ghape. Some are :0ng e;r;% : }Cx}xl]é
much longer than the normal diameter o.f a du:st cell, so tha th
ends ave bent and tend to project on either sm.le., where thea me
covered by cytoplasmic prolongatic s. Ille gxtremmes s\how;;; 1))11‘; ul(()ui
enlargement and commencing segmentation is often seen. tx}u o i\;g
is greenish- or golden-yellow. 1In the nn‘ddle portl'on of (‘)?1 njgth

slender bedies the fibre forming the core is very thinly coa,tjc( \:Jlld
the golden-yellow material. Many ?f the b]odxes arre"svl‘la}‘pllylva:n%];3(.(;
suggesting incipientd fracm'ue. Should b.\)lillucicn sopaxwymj’ tw‘:f, 1 (.th
at this point it will give rise to two bo«hus. of ¢ crustacean type, wi
Yulbous heads, segmcntod bodies and tapering tails.

Analysis of cases.
TlLe age of the workoers ranged from 17 to 50, '(iWO—Ulll‘(lS ol them}
faling within the 30 to 45 age~permd. All but 10 had worked in the
alling wi :

. : AR DY gt} far oeriode v )
sshestos mill (or consceutively in will eint mingy fov periods rangine
ashestos mill

PULMONARY ASBESTOSIS 3

3 t0 9 years. In the others the period of service ranged from
"% months to 2 years. 18 of them had also worked underground in the
?*gb!d mines. Cough was present in every case, dyspneea in all but
" 10 and .uss of weight in all but 21 These symptoms naturally varied
n severity, but they showed fairly close parallelism in individual cases.
“Examination of the sputum for tubercle bacilli was negative in every
‘jpstance.

w As slready mentioned ashestosis bodies were present in 48 out of
ho 50 cases examined. In 9 the antiformin method was negative
hon direct smears gave o positive result; in 11 the converse obtained.
“he two cases which gave negative results with both methods had been
ployed in the asbestos mill for T months and 2 years respectively.
‘e shortest exposure to be followed by ihe appeavance of the bodies
4% five months, and another cars was positive alter four months in the
ill and three months urderground. We are informed, however, that
he atmospheric conditicns in the wine are not such as are likely to Le
amgociated with ashesfosis.

- Bimson (1929) has recorded the presence of ashostosis bedies in s
Juman lung from a ease with a history of only two months’ exposurs
- to dust, and Stewart (1930) in the lungs of guinea-pigs after three to
<five months’ exposure in an asbestos factory. The bodies ir Simson’s
o were well formed. and it would appear that the {ime necessavy
for their development must be even less then this.-

Diseussion.

- It is obvious that the presence of ashestosis bodies in the sputum
oes not necessarily imply the existence of pulmonary fibrosis, although
wo ave of the opinion Lt they indicate a reaction on the part of the
alveolar epithelium. “{cCrae (3913) has shown that in silicesis most
of the inhaled particles which reack the alveoli are of a size comparalle
with that of ordinary bacterie. In the case of asi.ostos dust the
fibreg which ultimately go to for the core of the asbestosis bedies
(Burton Wood arnd Glovne, 1830) may Le G0, or more in length, and
nmust therefore enter the alveoli lengthwise.  1lere they hecome
vhagoeyted by dust cells (Simson, 1928) and we are of the opinion
that it is in these < in wirulay phagoeytes elsowhere that the chunges
which go to the formation of the bodies take place.  There are severa!
01')se1'vations which seerm to support this view. In carefully prepared
direct ilms of sputun the bedren ave ubways intracellular, and we have
noted appearances which we would interpret as stages in their develop-
ment. Briefly these are s follows

X The filre becomes cooted sith o
e greenish-yellow or golden-yellow substance giving che prisaan
blus reaction. This coutine 1y be unitorm except ot the extremiies,
}"hfsre there is a buihous enlargewent.  The deposited material ine:cases
M amount and with (he incredse segmentation appeais i wost of the
hudlws_ Tater b
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tracture of the fibre may occur with formation of the “crustacean” “

type of body.. The latter may continue developing, the tail again
becoming slightly bulbous. We believe that the alveolar phagocyte
and not merely the body fluid is the source of the material which goes

to form the asbestosis body.
Ashestos fibre is not the only inorganic substance which, in the

lung, becomes coated with material giving the prussian blue reaction. ;

Mavrogordato (1922) has observed in the case of experimental quartzite
inhalation that there may be associated with this substance intracellular
yellow or red granules and sometimes yellowish plates, some of which
give the iron reaction. In some of the dust cells in specimens which
we have examined, both in silicosis and in asbestosis, we have noted
granules such as Mavrogordato has described. Simso (1929) has
observed, after 3 months, similar iron-reacting material around asbestos
fibres injected subcutaneously, and Stewart (1930) has been able to
produce typical iron-reacting asbestosis bodies by the subcutanecus
inoculation of a suspension of asbestos dust.

Summary.

The inhalation of asbestos dust in high concentrations leads to the
appearance of asbestosis bodies in the sputum in a large percentage of
the workers exposed thereto. They were present in 48 out of &0
workers examined.

Asbestosis hodies were as easily demonstrated by direct thick films
as by the antiformin method.

The sputum was always mucoid in character when there were no
bronchial complications. It may resemble egg albumen. In none of
the sputa were tubercle bacilli demonstrated.

Study of the intracellular ashestosis bodies in these cazes suggests
that they are formed by the deposition on the asbestos fibre of an
iron-containing substance elaborated by the cell.

We wish to tender our acknowledgmeuts to Dr Slade for the opportunity of
carrying out this work, for the collection of the matcrial and for the clinical data
which he supplied.
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" EXPERIMENTAL LIVER NECROSIS FROM
‘ SHALE OIL.

CYRIL J. POLSON.

(Prates I. axp IL)

(1923, 1925) observed that carcinogenic tar caused liver
sis \n’:rab‘t.)its. The carcinogenic action of shale oil and its
es. 15 awidely recognised (Scott, 1923; Southam and Wilson
“gaxtch, 1922; Twort, C. C. and J. M., 1929 and Roussy 1929),
«that ifs action on the liver has hitherto escaped not:i:ze. N o-

HExperimental Procedure.

The 0l nsed was shale oil No. §(2), the carcinogenic action of which was
})y C C. a.1§d J. }\I. Twort in 1929. Dr C. C. Twort also sent a sample
on-carcinogenic residue No. 8(2) CHRS, an oily substance having similar
“the preliminary experiment on six rabbit;ﬂ. each animal ived i
. > : fs, animal received a dail
B c.c. of undiluted oil per vaginam for three days. Within the week th

) _fortfaight. A fresh series of thirty-one rabbits was then used to
thl? 1‘1ver damage. With one excecption, each of the new rabbits
1 Qxe. oil mt'raperitonea]ly. In the longer experiments, additional doses
*‘%& !i;tlxm.mt0 m stered mtrapleugally or subcutaneously. The dosage ranged from
ﬁ%ﬁo Tone e.c. @nd the experiments lasted from three days to several months. In
T fl;gxserllx}zients the oil was di'luted from 1/2 to 1/20 with liquid paraifin (];’.P.).
‘ o dis;zc lute,' as far as possxb%e, vitiation _of the experiments by naturally
A dmﬂm_ i ::e t}‘; enty of t~he rabbits were §ub3ected to laparotomy and biopsy
This prosedars e (cioxlfxm§11Cf::.1e{1t or during the course of the treatment.
o sdpdue msbz}mJ .optul both in the long experiments and in the controls.
v the int ‘.ee rabbits were u;se'd to cgn’crpl the effects of lupurctomy followed
oy Twlf Tape itoneal a@mmlstmtwn of liguid paraffin alone.
. Dil?u:i,(e) ;n;?et, hfom"lgumea-pigs and eight rats were also given oil.
ha norons re ol and' the effects of its suljection to healing were also tested.
singlo dosen of s é,inclct ;ef;?;:i) fo‘fixthz1 ]oﬂt wasd &_xdministircd Intraperitoneally in
’ ) C. b of six rabbits and in 3 c.c. doses to cach of four rats
mg:c;agbijs 1r_ecm\.’ed_an intraperitonen! dose of a 10 per cent. soluLtliroflrltc:f-
i olive oil, six had doscs of 10 c.c. and six, of 5 L.

o 1. Hindings in rallits.
16 of the {hean i o o
of the three control rabbits given ligaid paiathe at laparotomy

‘was ki X
a8 killed three weeks later and the other two at the -nd of seven

QURN, 0O I, —— X, v o
+ OF PATH, OL. XXXI1V.
5 A2



	Cover Sheet Template 2.pdf
	1931 ASMI0005 published article from peer reviewed journal.pdf



