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Superoxide dismutase biosersor for screening substances
possessing scavenging superoxide anion activity
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(1. West China School of Pharmacy, 2. Research Center of Analysis , Sichuan University , Chengdu 610041, China)

Abstract: Aim  To establish a method for screening active substance with scavenging effects on
superoxide anion in vitro by designed superoxide dismutase biosensor. Methods The enzyme sensor was built
by connecting the immobilized CuZnSOD with optical oxygen sensor through a special way . Superoxide anions
were generated by auto oxidation of pyrogallol . The auto oxidation speed was examined before and after adding
samples into the system, and the Vit C having the scavenging radical activities was served as a positive control .
Results The limit of biosensor detection was 7.0 U in activity , and lifetime of the immobilized enzyme in the
reactiorr cell was above 2 weeks . The scavenging effects on superoxide radicals of fifteen active substance were
studied in vitro by the sensor, and some of them presented scavenging activities . Conclusion The signal from
biosensor is stable , easy to be determined, and the kinetic information on scavenging superoxide radicals could
be obtained directly . The biosensor system can be used for screening drugs simply and rapidly .
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Table 1 Quantification of the samples’ signals
(ordered with I,)
Sample I Al AF/
3 min
Vitamin C (1 10" % mol* L") 70 .1 26 .2 2
Estathion (1 x 1072 mol*L™ ") 63.9 23 .7 2.1
Vanillin (1 x10°% mol* L") 43 4 20.5 2.2
Cinnamylic acid (1 X102 mol*L™") 42.2 13.5 2.5
Selenous acid (1 x10° 2 mol*L™ ") 37.5 18 .5 0
Sodium ferulate (1 x 10" % mol* L") 31 .4 5.8 4
Caffeic acid (1 X102 mol*L™") -18.4 -10.3 4.2
Acid pyrogallol (1 1072 mol*L™") -15.4 -28.8 7.8
Shen Mai injection (10 mL*L™") 439 11.7 2.5
Shen Fu injection (10 mLeL" ") 35.9 12.1 3.5
Qing Kai Ling injection (10 mL*L"") 0.0 0.0 0
Xue Sai Tong injection (10 mLeL™ ") 0.0 0.0 0
Xiang Dan injection (10 mLeL" ") -20.2 -14.2 5.2
Extrac of Salvia miltiorrhiza (2 gL ") 25.7 16 .8 3.2
Extrac of Rhodiola rosea (100 mLeL" ") 25.5 9.5 3.4

A F3 min: Change of fluorescence in 3 min on auto oxidation curve
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