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Although the mechanism of
crystal-induced inflammation remains
disputed, most authors think that
particle phagocytosis by
polymorphonuclear cells (PMNs) has
a central role.' (P Platt and W C Dick,
p. 4). PMNs are often thought of as
indiscriminate cells, which release a
package of mediators irrespective of
the stimulus,2 but most experimental
work on particles has only been with
urate crystals.3 We have therefore
examined phagocytosis, cell killing,
enzyme release, and generation of
chemotactic factor by human
peripheral blood PMNs in response to
four different crystals.
PMNs were obtained by Dextran
separation of human venous blood.
They were incubated in protein-free
medium alone or with crystals of
diamond (courtesy of De Beers,
London; 5 am diameter), silica
(courtesy of Pneumoconiosis Unit,
Cardiff; 10 ,um long), monosodium
urate monohydrate (5-10 um long),

and hydroxyapatite (clusters about 2

,um diameter). The urate and apatite
crystals were manufactured by
standard methods. Phagocytosis and
cell death were assessed visually and
with trypan blue staining.
/3-glucoronidase release was measured
spectrophotometrically and expressed
as a percentage of release by total cell
lysis. Chemotactic factor generation
was measured by a modified Boyden
chamber technique using ZAS as a
positive control.
All the particles were readily
phagocytosed. The Table shows the
different effects on cell viability,
,8-glucoronidase release, and
generation of chemotactic factor.
Diamond had little effect on cells,
silica and hydroxyapatite caused a lot
of cell death, hydroxyapatite caused
most enzyme release, and urate the
most generation ofchemotactic factor.
CONCLUSIONS

These experiments must be

interpreted cautiously in view of the
difficulty in comparing different
crystals (P A Dieppe et al., p. 60).
However, they suggest that:
(1) Particle phagocytosis by PMNs
may cause no cell damage or release of
mediators-for example, diamond.
(2) Hydroxyapatite crystals are very
toxic to phagocytic cells and cause
release of a large quantity of enzymes.
(3) Urate crystals are more active in
the generation of a PMN chemotactic
factor than the other particles tested.
Although part of the difference
could be accounted for by
contamination of crystals or the
presence of some mononuclear cells,
these data suggest that PMNs respond
quite differently to different particles.
This may help to explain some of the
variation in inflammatory responses to
different crystals, and is being
explored further.
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Table 1 The prevalence of cell death, and the release of /3-glucuronidase and
chemotactic factor after 1 hour incubation ofhuman polymorphonuclear cells with
various crystals in a protein-free medium at 37°C
% cells
killed

Cells alone
Diamond
Silica

MSU
HA
MSU

1
2
33
19

26
=

% release of
,3-glucuronidase

Chemotactic
factor

0
2
20

14
16
15

17

72
37

44

Monosodium urate monohydrate; HA

=

Hydroxyapatite.
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