Effects of wear particles and tissue reactive debris from implantation of
joint prosthesis on the macrophages
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Abstract
Regiona osteolysis is one mgjor cause
of the aseptic loosening in the patients
undergoing total joint arthroplasty. Such
a complication remains one of the most
important complication and the cause of
faillure in these clinical situations. The
fixation of the joint prosthesis may be
compromised and caused late |oosening.
We have investigated the loca
periprosthetic tissue from the patients
with  loosened  prosthesis. The
histological examination showed the
presence of metal ion and the
polyethylene debris which has been
phagocytosed by the macrophages and
the giant cells in the local tissue
surrounding the joint  prosthesis.
Furthermore,the immunohistochemistry
study demonstrated the presence of
proteolytic enzymes in the periprosthetic
tissue. The tissue macrophages play an
important role of the regional osteolysis
surrounding joint prosthesis.
Furthermore, nitric oxide is aso
important in the induction of regional
inflammatory reaction. Therefore, we
intend to investigate the role of wear
particles in the induction of cultured
marcophages to express nitric oxide
synthase. We also want to assess the
effect of coculturing regional reactive
tissue surrounding joint prosthesis on the
function of macrophages. Such an
investigation of basic cellular physiology
study may help us understand the
regional cellular mechanism of the
periprosthestic osteolysis. The results are
obtained includes the following items:
1. We will set up the culture system of
the murine macrophages and assess
their expression of nitric oxide

synthase (NOS). These reaction
represent the local inflammatory
response.  Various kinds of wear
particles, including TIAIV and Co-Cr-
Mo aloy particles will be used to test
the response.

2. In aveolar macrophages, incubation
with LPS (10 ng/ml) for 6-24 hours
resulted in a significant increase in
nitrite production and iINOS MmRNA
and protein synthesis, that were
inhibited by co-incubation with Ti
(0.01-0.06 Mm) without -cytotoxic
effects. However, addition of Ti after
induction of NO synthase by LPS
failed to affect the nitrite production.
Conclusively, from the findings of this

project, it is considered that Ti-induced
immunosuppression may be another
important factor in the development of
implant-associated infection in patients
with a prosthesis.
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