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Tae fellowing comwmunication iz based on the examination «of the
xgﬁtum of fifty workers i an asbestos mill, some of whom had also

‘bean exposed to ashestos du-t irz rther occupations. Tle atmesphere

&t bhe mill was at times so overcharged with dust that it weas impossible

“hadlictingnish large cljects at 3 digtance even of 15 or 20 feet.  Since

goneentration of dust iz one of the main facturs in the prﬂu’lctien

sb:pulmonary changes, under the wurking conditions i’ mill any

sbgaetion would Le likely v ocemy rapidly. The cases exammcd

: iaip'rised i’ve curopean% :u:x’; ‘f sty -ﬁv* natives; it is among the latter

The examummons were carriod uut in the South African Institute

Sl

e ine was several Lundved suifes distant, specimens were euzu:zimcs
Lot yeceived until after - lapse of two or three day In spite of this
it was possihle 6 wennnate that  the ubb(;srosis hodic:  wers
tracellular in practic lly o oy case. A diflie Bt was encoontered
in the eollection of specizecua ot heiives Toe adeal

tine for
eollection s in tho mornun, whon, 48 4 vesnlt of the overuse]

of the ciliated epithelng o of the Vronchi. sacts rom the lower
%l "y N T 1
rerpiratory tract has Loen heoasl up. In thos moews dust o can

“3}}:‘1}}' be denonsinted, of o0 few of the SHOCIG T, Ve U0l

Pl thie we'e cuoous 0 ant G G asbistos itaes ond Grvstde

tha Lot ¢ precumdly doived froan the tode swhoeh cooolrpunies the

Ihir wos apporeatl o teoaative oy fihing the shatwn

reexptaclos in he erenm g pool wlter condue on the ~bift, at 4 toee
JOURK. oF PATR. VO . :.ns N A
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when the mouth and nasopharynx were loaded with dust. Fortunately
it was possible to duplicate these samples, and a satisfactory specimen
wasg obtained in all but two cases.

Technique.

Two series of films were made from each sample. Tn the first thick films of
the mucoid portion were made and dried in a paraffin oven at 5+°C. These
were fixed with saturated mercuric chloride solution, one set being stained with
hematoxylin and eosin, the other for tubercle bacilli. The second series was
made from the centrifuged deposit after digestion with antiformin, as recommmended
by Stewart (1929). We found bowever that it was as easy to demonstrate
ashestosia bodies in the direct fiims 4s in the auniiformin treated specimens, and
the former method had the advantage of showing both the cytology of the
speciinens and the intracellular development of the asbestosis bodies.

LBesults of sputum examination.

Burten Wood and Gloyne (1980) describe the sputum in pulmonary
asbestosis as “thick and mucocid—I{requently so thick as to resemble
semi-coagulated egg albumen. In the latest stages small nummules of
pus appear.” In praclically all our specimens there was a mucoid
element, usually thin and watery, occasionally very thick. Pus cells
‘were present in all specimens, but only a few contained obvious pus.
The colour varied from grey to brown according to the amount of free
asbestos and lode dust present. The free dust sometimes separated
out as & deposit on standing. In all films asbestos fibres, small
crystals of various types and colours, and amorphous debriz both
brownish and black were present, some of it infracellular. Pus cells,
dust cells and epithelial squames were present in all specimens which
contained bodies, but their proportions varied. Always the bodies
were seen to be lying within dust cells. Many of the asbestos masses
present were disirtegrating into their econstituent fbres

Asbhestosis bodies were present in 48 of the 50 cases examined.
They show great variety in size and shape. Some are long and thin,
much longer than the normal diameter of a dust cell, so that the
ends are bent and tend to project on either side, where they are
covered by ecytoplasmic prolongatic :s. The extremities show a bulbous
enlargement and commencing segmentation is often seen. The colour
is greenish- or golden-yellow. In the middle portion of the moare
slender bedies the fibre forming the core is very thinly coated with
the goldon-yellow material. Many of the bodies are sharply angled,
suggesting incipient fractuie.  Should comsplete separation take place
at this point it will give rise to two bodius of “crustucean” type, with

hulbous heuads, segincnted bodies and tapering tails.

Analysis of cases.
Tle age of the workers ranged from 17 to 50, two-thirds of them
falling within the 30 to 45 age-period.  All but 10 had worked in the
isbestos mill (or consecuwtively in 1will and mine) for potiods rangine
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%‘3 t0'9 years. In the others the period of service ranged from
7 months to 2 years. 18 of them had also worked underground in the
».r»gb!d mines. Cough was present in every case, dyspncea in all but
" 10 and .oss of weight in all but 21, These symptoms naturally varied
in severity, but they showed fairly close parallelism in individual cases.
Examination of the sputum for tubercle bacilli was negative in every
- instance. '

. As slready mentioned ashestosis hodies were present in 48 out of
the 50 cases examined. In 9@ the antiformin method was negative

hen direct smears gave o positive result; in 11 the converse obtained.
“he two cases which gave negative results With both methods had been
amploved in the ashestos mill for 7 months and 2 2 years respectively.

The shortest exposure to be followed by uLB appearance of the bodies
s five months, and arnorher care was positive alter four months in the
yaill and three months urderground. We are informed, however, that
the atmospheric conditicrs in the wine are not such as are likely to Le
associated with asbestosis.

- Simson (1929) has recorded rhe presence of ashostosis bedies in s
Buman lung from a eas: with a history of only two months’ exposure
t¢ dust, and Stewart (1939) in the lungs of guinea-pigs after three to
ve months’ exposure in an asbestos fm :tory. The bodies in Simson’s
‘oase were well formed. and it would appesar that the {ime necessary
' their development must be even less thes this

: Discussion.

- Tt i3 obvious that the presence of ashestosis bodies in the sputum
088 not necessarily irmply 111(3 existence of pulmonary fibrosis, although
9 ave of the opinion :Lat they indicate a reaction on the part of the
* alveolar epithelium. cCrae ( 913) has shown that in siliccsis most
of the irhaled particles which reach the alveoli are of a size comparable
with that of ordinary bacterin.  In the case of asiostes dust the
fibreg which ultimately go to form tllu cote of the ashestosis bodies
{Burton Wood and Gm vie, 1930) may be G0 4 or more in Iezmth, and
nanst therefore enter the alveol mnnr}w 1o, IHere they hecome
Vhagoeyted by dust cells (Stmson, 18928) aud we are of e cpinion
that it is in these o in sivular 1»11;1&;0@ tes elsewhere that e chunges
which go to the fmmation or the bodics tike place. Therc are several
ObSqumons which seern to support this view. In carefully prepaved
direct films of sputum the Lot ave uhways intracellular, and we have
noted sppearances which wo would interpret as stages in their develop-
ment. Briefly these are s follows  The filre becomes corted with a
pals greenish- yelluw or solden-yellow substance giving e prosaan
blus reaction. This cobtine 1y be unitorm except ot the extremudes,

\d v - . “ .
where there 15 a builus enlarceisent. The deposited material inereases
In amount and with) Llie 1ncrease segmentation appeais i most of the

LUUH', Tt 2l o \ X . 1o [
5. Later ulus sepinoillaticn bouines deepel, aba oVel thl])hlu



fracture 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.

Asbestos 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. i

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 bodies 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 asbestosis bodies in these cases 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 acknowledgments to Dr Slade for the opportunity of
carrying out this work, for the collection of the material and for the clinical data
which he supplied.
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SHALE OIL

CYRIL J. POLSON.

in -Tabbits. The carcinogenic action of shale 011 and its
itives is widely recognised (Scotn 1923; Southam and Wilson,

Toitch, 1922; Twort, C. C. and J. M, 1929 and Roussy, 1929).
W.that its action on the liver has hitherto escaped notice. No
gions were observed in man (Scott, 1930).

HExperimental Procedure.

) wcmogemc resxdue No. 8(2) CHBE: an oxly subsmnce h,a.vmo' sumla.r
properties to the original oil.

the preliminary experiment on six rabbxt;ﬂ each animal received a daily
.0 of undﬂuted oil per vaz,mam for t‘hreo days. Within the week two

id"of o fortnight. A fresh series of thxrty one rabbits was then used to
te this liver damage. With one exception, each of the new rabbits
the oil mtmpentonea]ly In the longer experiments, additional doses
#8 - administered intrapleurally or subcutaneously. The dosage ranged from
F'tic: to 10 c.c. and the experiments losted from three days to several months. In
Adylonger experiments the oil was diluted from 1/2 to 1/20 with hquld paraﬁin (B.P.).
Triarder to exclude, as far as possible, vitiation of the experiments by naturally
ooemrring disease twenty of the rabbits were subjected to laparctomy and biopsy
of the liver at the commenceraent or during the course of the treatment.
This procedure was adopted both in the long experiments and in the controls.
In addition three rabbits were used to control the effects of laparctomy followed
by the mtrape1 itoneal administration of liquid paraffin alone.

Twelve mice, four guinea-pigs and eight rats were also given oil.

"~ Dilution of the oil and the effects of its suljection to hmtmw were also tested.

8 non-carcinogenic residuc of the oil was administered m'mmntonem]]y in
single doses of 10 c.c. to cach of six rabbits and in 3 c.c. doses to cach of four rats.
Ive rabbits reccived an intraperitonesl dose of a 10 per cent. solution of
'thﬂa.ch R in olive oil, six had doscs of 10 c.c. and six, of 5 w.e.

3
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1. Hindings in rallits.
One of the three Lontml rabbits given ligid pasathe at Japarotomy
a8 killed three weeks later and the other two al the -l of seven
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