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A decription of changes in Ux lungy of rabL
which had inhaled very fing chryvotile asbestos dust
has been published (Hoilt, Mils and Young, 1963).
Severe kaions developed a few weeks after the dust
was jnhaled, yei few particles of asbesios were visie
ble in »ections, By dark grouad illumination, arcas
were visible in these secuons where dust particles
thai weic oo amall to be obaerved by wans-
matted hight were aggregated.

In human asbestosis, the lungs contain many
asbaaios fibres up 10 40x and somo cven longer,
und also asbestos bodics, which aro fibres coated
with protein. Few fibres and no bodics were
viable wien the sccuons of rat lungs were viewed
in the opucal microscope. Apparcally the respi-
ratory passages of the rat are capable of removing
from the air nearly all paruicles of dusi larger
thun about a micron, and this may acsount for
the Jiflicrenco between asbesiosis as seca in the
sat aid in the humaa lung.

This paper reporis cxperime: on gui pi
wiich had beea caused 0 inhalo fine panxclu o‘
a0ocKos. A dense dust cloud_was cstablished by
uung o modification (Holt, Mills and Young,
1964) of an apparatus previously deseribed (llolt
amd Young, 1960), The dust eonwncd maay pax-
uees less than 1 g long. ) - -

Tac same damage was observed as in the lungs
of rats, but the guinca-pig lungs have numcrous
parucles of asbestos which are longer than a micron
snd also 1ypical beaded and non-beaded asbestos
bodics. Early sccuions are characicriced by large
mononucicar macrophages which are filled with
Jdust parucics and multinuclear giant calls lying in
a reticulin mesh. Groups of mpha,a bocome
encloscd by a deli e and
later collagen replaces reticulin in the substance
of the nodule. The giant colls which ars 5o obvious
in the early soctions, becoma less froquent aficr
a {cw moaths. In one sxperiment guinca-pigs were

dusling tunacl. Animals were killod at imervals and
changes i histological soclions of Uw lungs wero
studicd.

An urimal was killed on the 7th day of exe
posure to crocidolitc dust. A socuon of the lungs
{Fig. 1) shows a wrminal bronchiole plugned with
cellular caudute which was pouning o the
raspiratory bronchiole. This exudute consisted main-
ly of macrophages, many ol which were mulu-
nuclcaied and loaded to capacity with fine dust.
An occusional dust-laden ecll or short asbesios
fibre occurred in the alveolar duct. The wuunal
lesion then appears 10 be a bronchsaliuis, with an
cxtcnvon wlong the respiratory bronchuolc ard
alveolar duct.

Another guinca-pig was killed 190 days afier the
experiment stanicd. Iistological scctions show
scvere damage w the terminal bronchiole and o
the air spaces dordering Ui rospiratory bron-
chioles. The siveolur ducts are stll fLlled with
cellular exudate which coatains many macrophages
loaded 10 capaciy with G0 dust. Asbesios bodics
aau asbestos Gbres are ALIDOIONS.

An animal killed 400 days aficr a similar ox-
posurc 1o chrysolile dust bad caiensive fibrosis™
around tho lerminal bronchiokes. The fbrosis
diminished progressively aloag the alveolar ducts
into alveoli morv reoww from the bronciuoles
(Fig. 2.

Lung scctions which had been treatod with ferro-
cyarude showed asbestos bodies stained bluc, ine
dicaling thic prescnco of iroa in tho prolein oga-
ung (Fig. 3). The very small dust parucics which
packed tho macrophages siso appearsd blue at
bigher magnification.

Somo of the fibres which peastrated into the
lung were of considerable langth. Ia one animal
killed 195 days alter exposuro 10 crocidolite, an
asbeatos fibre Lraversed tho whole of onc al-
veolus. pcncxrmmz the wall and exteading into an

lar duct. This Sbre was not uai-

‘exposed to & denso dust cloud over a period of

oaly two woeks snd were then removod from the
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Fig. 1. Section of the lung of a guinea-pig killed sfter inhaling erocidolite asbestos dust for $O
hours during 7 days. A torminal bronchiole is plugged with cellular exudate which is pouring
into the respiratory bronchiole. Macrophages filled with dust are in the exudate and occa-
siopally in the wall of the duct. (X 175 Facmatoxylin-cosin).

ond to be beavily coated by some substance which
greatly increased its thickness and which stains
intensely. At the other end was a similar but
lighter ocoeting and in the middle, where the
fibre penectratod the alveolar wall, there was
scarcely any coaung; the fibre was much thinaer
and yecllow, This fibre also traverses a group of
choscly packed yellow granules which represent the
load of dust jed by = phage, the cell it-
slf remaining unstained by this technique.
Other fibres presented a beaded appearunce
and were stained heavily with silver. A short
fibre nearby was unstained and appeared as a
very fns wmacoated filament. Onc fibre was
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uastainod but appeared beaded and another had
two black beads at one end, a thin, curved and
unstained middle portion and a black bead at the
other end.

Those wide variations in the size, shape, thick-
ness and staining propertics of asbestos fibres,
all of which had been in the lung for approximately
the same time (between 195 and 181 days) were
incxplicable. All the silver impregnated scctions
cxhibited a diffuse reticuiinosis of the alvcolar
walls,

The rosults of these experiments on guinca-pres
confirm the general findings rosulting from the
previous experiments on rats. The principa! con-
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Fig, 2. Sceuon of the lung of u glinewpiy killed 396 days aficr inhaling chrysotile usbestos for
14 days. A law stage of bronchiolia with collagen infiltrauon in the surrounding alveoli.
(X 40 Vaa Gicson).
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Fig. 3. Guinca-pig killed 181 days aficr inhalauon period of 14 duys. Crucidolite asbesios. Asbestos
bodis stainod decp blue indicato iron is the prowun coaung. Some fibres are not coatod.
Subzucron wbosios parucics in phagocytos stwn blus. (X 200 Hacmaioxyhn-eosin and Parl).
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clusion resulting from our earlier work, that very
finc Pparticles of asb. even submicroscopic
particles, can rapidly produce severg lesions in the
lung, is reinforced. The difference between the
lungs of the experimental rats and those of the
guinea-pigs may be due to differences in the
respiratory tract whereby the rat can efliciently
remove from inhaled air particles down to o size
of 1 4 or even less. :

In some earlier publications emphasis has been
1zid on the importance of long usbestos fibres
as tho csusative agent in asbestosis. Qur results
indicate that very smaull asbestos particles can cere
tainly cause widespread damage in the lungs of
small animals and this fraction of the dust can.
not be ignored in the assessment of a hazard, The
fact that the diamecter of the ultimate fibres of
the types of asbestos which ure used in industry
is smaller than the limit of resolution of the op-
tical microscope indicates that cleciron as well as

light microscopy shouid be used in the study of
this hazard,
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