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Effects of soluble titanium particles from total joint prosthesis on the
pulmonary system and cardiovascular system
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Abstract

Total joint prosthesis replacement has become one of the most common
procedures to treat arthritic patients in the clinical orthopedic practice. Titanium aloy
(TigAl4V) is one of the materials widely used in common orthopaedic practice. The
use of Ti implant results in the dissemination of soluble metalic corrosion products
and particulate metallic wear debris in the long run. Previous reports focused on the
release of metal debris that has been reported to be an important underlying
mechanism for prosthesis-related late complications, such as loosening of prosthesis,
local osteolysis, release of inflammatory factors. The first year will use in vitro cell
culture model (easier to control the experimental conditions). We have found that the
concentration of titanium (Ti) in the blood of patients with a loosened Ti-alloy
prosthesis was elevated. An increase in levels of demental Ti in blood and lung
tissues of rats with an aloyed-Ti implant has also been found. The cellular reaction to
an elevated elemental Ti level in the circulation remains unclear. We further
performed experiments to examine the changes of inducible NO synthase (iNOS)
expression in aveolar macrophages from alloyed-Ti implant rats. The elevation of
nitrite and INOS expression induced by lipopolysaccharide (LPS) was suppressed.
Furthermore, the /in vitro effect of a soluble form of Ti was further investigated. Ti
inhibited the LPS-induced nitrite production and iNOS expression in aveolar
macrophages from normal rats without any cytotoxic effects. These events were
inhibited by co-incubation with Ti. These results indicate that elemental Ti may
impair iINOS expression in aveolar macrophages, the inhibitory action of Ti on
cellular responses of alveolar macrophages may be anti-inflammatory and depress
local defense mechanisms related to microbial killing. Moreover, the expression
endothelial nitric oxide synthase (eNOS) was decreased, while COX-2 expression was
increased, in the presence of Ti. These results imply that Ti released from Ti-alloy
may affect the function of cardiovascular system.
Keywords: titanium alloy, alveolar macrophage, human endothelial cells, nitric oxide
synthase.
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