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Manganous Participation in Fenton Like Reaction Studied by
HPLC and ESR Spectroscopy
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Abstract Using ESR spectroscopy, it was showed that manganous could substitute for iron or copper ion
in Fenton system to evolve hydroxyl radical. In the presence of 5,5-dimethyl-1-pyrroline-1-oxide (DMPO),
four hyperfine splitting line signal of DMPO/*OH adduct was observed. HPL C with fluorescence detection
(excitation 277 nm and emission 306 nm) was also used to detect the generation of hydroxyl radical in this
system. L-Phenylalanine, which could be converted to highly fluorescent L-tyrosine in the presence of «OH,
was used as fluorescence probe. The variety of fluorescence intensity of L-tyrosine reflected the generation
of *OH. ESR spectrum and HPLC result proved that hydroxy! radical was generated in this system. The ef-
fect of several in vivo environment factors, such as Cu-Zn superoxide dismutase (Cu-Zn SOD), chelators
(phosphate, pyrophosphate, EDTA and desferrioxamine) were also considered. ESR spectrum showed that
Cu-Zn SOD restrained DMPO/*OH adduct signal markedly, which could not be restrained by denatured en-
zyme. Chelators partly restricted the generation of «OH, but could not eliminate the radical. It is suggested
that hydroxyl radical initiated by manganous complex and hydrogen peroxide might be an important reason
why manganous could induce oxidative stress in vivo.
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Figurel ESR spectraof Mn? and DMPO/*OH adduct
EPR spectra were obtained with 1.2 mmol/L Mn?", 3% H,0,, and 100 mmol/L
DMPO in the presence of 10 mmol/L phosphate buffer (pH 7.4). e—hyperfine
splitting lines of DMPO/*OH; ¥—convex curves which represented Mn?*
signal. As the reaction proceeding, the signals of Mn®" decreased, while the
signals of hydroxyl radical adduct increased, as shown in b~e, 2 min, 4 min, 6
min, 8 min, respectively
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Figure2 HPLC results of aromatic hydroxylation reaction
HPLC results were obtained with 1.5 pmol/L Mn?**, 0.03% H,O, and 100
pumol/L L-Phe in the presence of 1 mmol/L phosphate buffer (pH 7.4). a—the
beginning of reaction; b—4 h later.
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Figure 3 Inhibition of DMPO/*OH adduct production by Cu-Zn
SOD
EPR spectra were obtained with 1.2 mmol/L Mn?", 3% H,0,, 100 mmol/L
DMPO and in the presence of 10 mmol/L phosphate buffer (pH 7.4). a—in the

presence of trace Cu-Zn SOD; b—in the presence of the same amount of de-
natured enzyme
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Figure 4 Effect of chelators on the generation of *OH in Mn
H,0, system
1.5 pmol/L Mn?", 0.03% H20,, 100 pumol/L L-Phe in the presence of 1
mmol/L phosphate buffer (pH 7.4). 0—1 mmol/L phosphate buffer; 1—1
mmol/L phosphate buffer4+1 mmol/L EDTA; 2—1 mmol/L phosphate buffer
+1 mmol/L pyrophosphate; 3—21 mmol/L phosphate+1 mmol/L DFO. The
vertical lines represent the means+ standard deviations from three independent

2+/

experiments.
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