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tence of activated macrophages. Our results are in
agreement with previously published work where
experimental exposure to particulates led to enhan-
ced protease production by leucocytes in vitro both
experimentally” and in bronchoalveolar lavage from
occupationally exposed men.*®

Our studies have shown a substantial increase in
connective tissue protease per leucocyte during
inflammation; also the number of leucocytes was
dramatically increased. Taken together, these
produce a potential leucocyte burden that is the
product of the two variables. A calculation of the
leucocyte protease burden (leucocyte protease bur-
den = total cells x protease per cell) showed that 30
days after exposure to quartz there was an 87-fold
increase in this parameter compared with controls.
Whereas the leucocyte protease burden was in-
creased during the acute inflammatory response to
the biological particulates and TiO, as well as quartz,
only quartz caused a sustained increase. The leu-
cocyte protease burden of the four types of particle in
this assay system are related in their pathological
potential in man. Acute lung inflammation induced
by bacterial infection is not usually associated with
long term pathological change, even in pneumonia
where there can be up to 70% neutrophils and
substantial increases in total numbers of leucocytes
in the lavage.® Similarly, TiO,, despite widespread
industrial use, is not associated with long term
pathology in occupationally exposed workers,* nor
did it evoke a persistent inflammatory response in
our rat model. It was actually less inflammogenic
than the two microbial particulates. The only
material which elicited a persistent inflammatory
response was quartz. Development of silicosis in
exposed workers where there is a very low level of
alveolar inflammation® is likely, therefore, to be
related to the persistence of that alveolitis. Indeed,
the progressive nature of the inflammatory response
in our experiments following a single intratracheal
injection of quartz may yield some information
regarding the progressive nature of silicosis, even
when exposure ceases.'

The proteolytic activity of the leucocyte popula-
tions in the present study was not enhanced by
further exposure to particles for four hours in vitro.
Thus, phagocytosis of dust is not the sole trigger of
leucocyte proteolytic activity, but it may act in
conjunction with other in vivo signals such as tumour
necrosis factor (TNF) or interleukin-1 to activate the
leucocytes; TNF has multiple activities in modulat-
ing leucocyte function and has been reported to be
secreted in increased amounts by blood monocytes of
miners with coalworkers’ pneumoconiosis.*

In summary, there was an initial acute inflam-
matory response to all of the particulates deposited in
the alveolar region of the lung. This rapidly subsided
with degradable biological particulates. The durable,
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non-harmful particulate, TiO,, also provoked only a
transient inflammatory response but there was sus-
tained inflammation in response to quartz. Thus
durability of particles is not the major descriptor of
their potential inflammogenicity. There is little
evidence for differential clearance of TiO, and quartz
in the lung® and so the difference in the inflam-
mogenicity of TiO, and quartz particles may reflect,
primarily, differences in their biological reactivity.
This may be due to the toxicity of quartz, causing cell
death and consequent leucocyte recruitment, at high
concentrations. Alternatively, or perhaps also, as the
particle:cell ratio alters with increasing leucocyte
recruitment, the number of particles per leucocyte
may reach such a low level that the cell is not killed;
the quartz particles may then remain sequestered
within macrophages, so activating them and thus
prolonging the inflammatory response.

This study suggests that the difference between
harmful and non-harmful particles in the lung is
related to their ability to exert a continuing inflam-
matory stimulus on the lung tissue. The pathology
associated with occupational exposure to quartz is
likely to be related to the low level alveolitis seen in
silicotic subjects, causing a persistent increase in the
overall protease burden in the lungs. The progres-
sion of the quartz-induced alveolitis which we have
described may have some bearing on the progressive
nature of silicosis.
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Persistent biological reactivity
of quartz in the lung: raised
protease burden compared with
a non-pathogenic mineral dust
and microbial particles.
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