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Mineral fibres, fibrosis, and asbestos bodies in lung tissue from deceased asbestos cement workers

ASBESTOS BODIES

A good correlation was also found between the
number of asbestos bodies detected with light
microscopy and fibre counts and mass (TEM) for
commercial, as well as non-commercial, amphiboles.
This is in accordance with the fact that asbestos
bodies form mainly around amphibole fibres,? Z but
in these studies correlations were found only between
the commercial amphiboles and asbestos bodies. The
present study indicates that counting of asbestos
bodies by light microscopy with unstained sections
25 u thick, may be useful not only as a crude estimate
of exposure to amosite and crocidolite, but also to
chrysotile with tremolite contamination.

FIBROSIS

The relative fibrogenicity of the different types of
asbestos in humans is not fully known. In the textile
industry, using only chrysotile, an association was
found between fibrosis and the content of chrysotile
in lung tissue.'” Among dockyard workers, probably
with a substantial exposure to amphiboles, no
association was found between the chrysotile count
in lung tissue and fibrosis, whereas such associations
were found for both amosite and crocidolite.”® In this
study, no correlations were found between the
chrysotile content and the degree of fibrosis among
the exposed workers. For crocidolite and amosite a
weak association was found only when more pro-
nounced fibrosis was compared with no or slight
fibrosis. Our assessment of the fibrogenic effect of
these fibres was, however, limited as few workers had
a high exposure to them.

A significant correlation was established with the
amount of tremolite. This association could arise
from the lower clearance rate, but the persistence of
these fibres may also make them particularly
fibrogenic. In Canadian chrysotile mines around
1-5% of the airborne fibres are tremolite and studies
of lung tissue from the miners actually showed higher
amounts of tremolite than chrysotile fibres,*?*?*
whereas workers exposed to chrysotile in other
industrial settings usually have more chrysotile than
tremolite fibres in their lungs.? Associations between
the content of tremolite and fibrosis have been found
among chrysotile textile workers,” and the associa-
tion was stronger than with chrysotile. Tremolite
with a high aspect ratio, as the only known mineral
fibre to which workers were exposed, has also been
associated with fibrosis. Thus workers engaged in
mining of vermiculite contaminated with tremolite,
and populations in Greece with environmental
exposure to whitewash containing tremolite, had
parenchymal changes on x ray film suggesting fibro-
sis.” % Together, these results confirm that tremolite
accumulates in lung tissue and indicate that
tremolite, as well as the commercial amphiboles
(amosite and crocidolite), may have a stronger
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fibrogenic effect than chrysotile.

The association, found among the controls, be-
tween concentrations of all amphiboles and
tremolite, and fibrosis was not expected. Further-
more, amore thorough analysis showed that smoking
was correlated with fibrosis and the fibrogenic effect
of the commercial amphiboles and tremolite was
evident only among the non- and light smokers. This
finding is surprising in a group, which, to our
knowledge, had no extensive occupational exposure.
The amphibole (especially tremolite) concentrations,
were generally low, although the amount of tremolite
in one of the control subjects (a farmer) was so
outstanding, as to suggest a significant exposure
(powdered dolomite used in the fields?). It is note-
worthy that the association between tremolite and
fibrosis was even stronger when he was excluded.
From the present data, it cannot be judged whether
the fibres accumulated first, causing fibrosis, or if the
fibrosis occurred first, causing a deterioration of the
alveolar clearance of fibre particles. Moreover,
analysis on total dust was not performed and
therefore the relation between the total material
retained in the lung and the content of tremolite
could not be assessed.

MESOTHELIOMA

There were interesting differences in the contents of
crocidolite and tremolite between asbestos cement
workers with and without mesothelioma. These
observations are in agreement with the findings
reported from Canada,” and the United Kingdom,?
where the cases of mesothelioma had higher concen-
trations of amphiboles in lung tissue than matched
controls, whereas no difference in the content of
chrysotile was established.

The differences in content of amphiboles between
mesothelioma cases and non-mesothelioma cases in
our study could only partly be explained by back-
ground factors (duration of exposure, calendar year
of onset of employment, time between cessation of
exposure and death). After accounting for these
factors in a roughly matched case-referent analysis,
the cases still had a higher amphibole count than the
non-cases in six out of seven pairs.
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