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Abstract— Copper intoxication and disturbance of copper metabolism induced various oxygen-
derived free radicals related damages. The effect of copper ion on xanthine oxidase activity and
type conversion of the enzyme which is concerned to generation of reactive oxygen species, was
investigated. It was observed that xanthine oxidase activity was increased by addition of copper
ion in the reaction mixture in proportional to the concentration of the metal ion until 60 uM,
while the enzyme activity was inhibited in higher concentration of copper treatment. On the other
hand, xanthine dehydrogenase activity was inhibited by copper ion addition with concentration
dependently. Preincubation of enzyme source with 30 uM of copper ion, which concentration mar-
ked increased the xanthine oxidase activity, unchanged the enzyme activity and type conversion
compare to control in vitro system. It was also observed that copper induced xanthine oxidase
activity and the enzyme type conversion was protected by dithiothreitol and penicillamine. These
results indicate that the increment of the type conversion of xanthine oxidase necessarilly need
the presence of copper ion in enzyme assay system.
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Table I—Effect of Cu™ on the hepatic xanthine oxi-
dase activity in vitro

Concentration Specific activity*(electron acceptor: MB)

of copper 30c 37C
(WM)
D+O 0 D+0
0 0.275 2.723 0.377 2.936
5 0.695 2.685 1421 3.160
10 0.995 3.051 2.296 3124
20 2.481 3.146 3.388 3.388
30 2.804 3.140 3.379 3.379
40 2.799 3.352 3.926 3.926
50 2.828 3.290 3.993 3.993
60 2.870 3.170 3.823 3.823
70 2.679 2.883 3.760 3.760
80 2.613 2.667 3.504 3.504
100 2.355 2.379 3.245 3.245
120 1.954 2.301 2.765 2.765
150 1522 1.762 2.227 2.227
200 1.031 1.283 1.537 1537
250 0.731 0.917 1.152 1.152
300 0.425 0.653 0.937 0.937
400 0.270 0.438 0.659 0.659
500 0.126 0.324 0.450 0.450
Concentration Specific activity*(electron acceptor: NAD)
of copper 30C 37C
(uM)
0 D+0 0 D+0O
0 -0.267 2.638 0.370 2.920
5 0.596 2.594 1.319 2.943
10 1.021 2.739 2.008 2.840
20 2.498 2.961 2.891 2.983
30 2.879 3.038 2.862 2.862
40 3.000 3171 3.029 3.029
50 3.056 3.164 3.167 3.167
60 2.987 3.202 3.287 3.287
70 3.018 3.088 3.310 3.310
80 2917 2.917 3.189 3.189
100 2.651 2.651 2.869 2.869
120 2.486 2.486 2.615 2.615
150 1.870 1.870 2.318 2.318
200 1.427 1422 1.548 1.548
250 1.028 1.028 1.359 1.359
300 0.806 0.806 0.964 0.964
400 0.577 0.577 0.631 0.631
500 0.361 0.361 0.321 0.321

The assay procedure was described in the experimen-
tal methods. Values are means for 3 separate experi-
ments. #: Uric acid nmoles/mg protein/min.
*NAD: Nicotinamide adenine dinucleotide, MB: Meth-
ylene blue used as electron acceptor respectively
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Fig. 1—Effect of Cu*? on the hepatic xanthine dehyd-

rogenase(type D) and xanthine oxidase(type O)
activities i vitro.
The final concentration of copper ion in incu-
bation mixture were 0~50 uM. The assay pro-
cedure was described in the experimental me-
thods. Cofactor was used NAD* or MB(methy-
lene blue). Values are means for 3 separate
experiments.
tein/min.
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The assay procedure was described in the ex-
perimental methods. Values are means for 3
separate - experiments.
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Fig. 4~ Effect of dithiothreitol or penicillamine on the

Cu'2-induced type conversion of xanthine oxi-
dase in vitro.
The final concentration of copper ion in incu-
bation mixture was 30 uyM. The assay proce-
dure was described in the experimental me-
thods. Values are means for 3 separate experi-
ments. A: control, B: Cu*?30 uM), C: DTT(10
mM), D: Penicillamine(10 mM), E: Cu*¥30
uM)+DTT, F: Cu**30 uM)+ Peniciilamine.
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