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WST- 1000000000000 000o0oooooooog
Detection of Superoxide Anion with WST-1 and its Application

gooon
O Hiroyuki Ukedal
ooooooooooooo

[ Summary ]

0 Superoxide anion (O27) is formed by one electron-reduction of
molecular oxygen. It is a precursor of highly toxic hydroxyl radi-
cal and has a high reactivity with nitric oxide to form peroxynitrite.
The detection of unstable O2™ is generally based on indirect
method using a probe which can trap O:" to result in any chemi-
cal change. There are several kinds of probes for Oz2" such as
colorimetric, spin trapping, fluorimetric and chemiluminometric
probe. Among them, colorimetric probe is the most convenient
one because of no need for special instrument. Instead of its con-
venience, the conventional colorimetric probes such as cyto-
chrome c and NBT has a drawback in the selectivity. In order to
overcome the problem, we examined some water-soluble tetra-
zolium salts which have been recently synthesized and found that
WST-1 shows a satisfactory property as colorimetric probe be-
cause of the reactivity with O2™ and the selectivity.

O In the present article, | describe the reaction mechanism of
WST-1 with Oz2" and application of WST-1 to detect Oz2" derived
from biochemical materials such as animal homogenates,
microalgae and yeast and to estimate the scavenging activity of
02" which the enzyme superoxide dismutase and some
bioresources including food components have.
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Fig. 1 Reduction mechanism of tetrazolium salt WST-1.
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Fig. 2 Absorbance change by WST-1 assay. Glyceraldehyde (5 mM), N “-
acetyl-L-lysine (10 mM) and DTPA (50 uM) in 50 mM chelex-treated
phosphate buffer (pH 7.0) were incubated for 2 days at 370. The
assay was performed in the absence (o ) and presence (e ) of
SOD.
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Fig. 3 Absorbance change by cytochrome c assay. Glyceraldehyde (5 mM),
N “-acetyl-L-lysine (10 mM) and DTPA (50 uM) in 50 mM chelex-
treated phosphate buffer (pH 7.0) were incubated for 2 days at 37
0. The assay was performed in the absence (o ) and presence

00 (e) of SOD.
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Table. 1

Superoxide Anion Generated by Various Carbohydrates with and without 10 mM N*acetyl-L-lysine(N-Ac-Lys)

Superoxide anion formation(nmole/ml/h)

Carbo hydrate

WST-1 method

Cytochrome ¢ method

(5.0mM) +N-Ac-Lys Aldehyde alone +N-Ac-Lys Aldehyde alone
Glyceraldehyde 19.1 8.51 10.7 5.36
Glycolaldehyde 8.70 1.43 7.12 4.28

Threose 39.1 4.46 134 0.713

Erythrose 48.0 16.2 13.8 4.84

Xylose 1.61 0.203 0.356 nd*

*nd means “ 0ot detected” O
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Fig. 4 Principle and FIA manifold of hypoxanthine assay. P, pump; IV,

injection valve; D, detector.
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Fig. 5 Correlation between the conventional HPLC method and the FIA
method for the determination of hypoxanthine in fish samples. X and
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method and the HPLC method, respectively.




®
DOJ/IN News No.112(2004)

Absorbance at 438 nm

0 1 1 1 1

0 0.01 0.02 0.03 0.04 0.05

NADH concentration(mM)

Fig. 6 Calibration curve of NADH based on the detection of Oz formed in
the oxidation of NADH.
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Fig. 9 Inhibition curve of standard SOD preparation by the WST-1 method.
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Fig. 10 Inhibition curves of some food samples obtained by the WST-1
method. The food samples were green tea (o ), red wine (O ),
coffee (0) and cocoa (e ).

Table. 2 Comparison of SOSA of some foods measured by WST-
1 and ESR method

Method
Sample

ESR WST-1
Red wine1l  (units/ml) 866 348
Red wine 2 (units/ml) 832 392
Red wine 3 (units/ml) 755 199
Greenteal (units/g) 67,100 38,500
Greentea2 (units/g) 113,000 38,000
Coffee (units/g) 31,800 57,400
Cocoa (units/g) 5,420 5,480
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Table. 3 SOSA of food samples (extract with 80% ethanol) produced in Kochi Prefecture

Sample name

SOSA(units/g dry)

Japanese name English name ESR WST-1
0 Gabaroncha Anaerobically treated tea 390,000 94,000
0 Goishicha Post-heating fermented tea 323,000 90,000
0 Kuwacha Mulberry tea leaf 86,400 21,000
0 Shishitou Small sweet green pepper tr tr
0 Ingenmame Kidney bean tr tr
0 Shihoukuri Chestnut 352 32,900
0 Okura Okra 2,780 5,470
0 Derawea Delaware tr tr
0 Ryuuri Cucumber tr tr
0 Minitomato Cherry tomato tr tr
0 Kansouaroe Dehydrated aloe perrye tr tr
0 Biwa kaniku Loquat(pulp) 297 tr
0 Biwa kahi Loquat(peel) 1,470 1,460
0 Biwa syushi Loquat(seed) 2,580 3,860
0 Sumomo kaniku Plum(pulp) 811 1,610
0 Sumomo kahi Plum(peel) 3,110 13,500
0 Sumomo syushi Plum(seed) 36,000 22,100

tr:ICso could not be determined under these conditions.
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Fig. 5 Fluorescence images of a single tetramethylrhodamine molecule
(i.e. arrows) by TIRF microscopy. Bar, 1 um.
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