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Study on the Cu,Zn-SOD gene of the Tsou’s osteoarthritis and the

possibile effect from environmental toxic metals to the Cu,Zn-SOD
molecule
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Osteoarthritis is characterized by focal loss of cartilage due to an up-regulation of
catabolic pathways, induced mainly by pro-inflammatory cytokines. Reactive oxygen
species (ROS) have been proposed to involved in this extracellular-matrix-degrading
activity, chondrocyte oxidative status responsible for cartilage damage occurring in
primarily degenerative joint disease. We presumed that osteoarthritis is associated
with sod1 gene. SOD for parenteral administration is in clinical used in several
European countries, where it is prescribed principally for treatment of
musculoskeletal inflammation, especially osteoarthritis. We hypothesized that the
prevalence of osteoarthritis was high in Tsou was thought associated to the SOD
activity of articular fluid. It may be accounted by the abnormality of gene or protein
activity. In order to explore the relationship of osteoarthritis and sod1 gene, we
sequenced 56 Tsou, 48 Taiwanese and 20 Atayal. We hadn’t found any polymorphism
or point mutation of sod1 gene. We demonstrated that sod1 gene is unusually stable,
so it was hard to find any polymorphism. It is possible that environment population or
toxic metals of soil induced abnormality of protein activity.

Copper/Zinc-superoxide dismutase (Cu,Zn-SOD) is a homodimer antioxidant enzyme.
The reduce in enzyme activity of Cu,Zn-SOD (SOD1) is one of the reasons that
caused the familial amyotrophic lateral sclerosis (FALS). The pollution of heavy
metal in the general environment may interfere metal binding site of the SOD protein,
change its conformation, and lead to a reduced activity of Cu,Zn-SOD in the living
being. Among the heavy metals, arsenate, cadmium, chromium, mercury and lead are
the most toxic and widely polluted. Therefore, they have been selected to interact with
Cu,Zn-SOD in this study.

The activities of purified Cu,Zn-SOD from E.coli overexpression system in LB broths
containing various concentrations of toxic metals were compared. In addition, the
activities of purified Cu,Zn-SOD proteins, from E.coli cultured in higher
concentrations of toxic metals, decreased dose-dependently. By ICP-AES, we
demonstrated that adding of toxic metals significantly increased the content of toxic
metals, but reduced its zinc content of the Cu,Zn-SOD protein.

In conclusion, the presence toxic metals have affected the expression of Cu,Zn-SOD
in E.coli, but they decreased the enzyme activity probably by replacing the binding of



zinc to the metal binding sites. Therefore, the presence of heavy metals in the culture
broth might cause incorrect binding of metal ions to the SOD protein, and result in
decreased the enzyme activity of SOD, which is a pathogenic reason of osteoarthritis.
The obtained information may offer some directions to the studies on pathogenic
mechanism of sporadic osteoarthritis.



