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Prooxidant Action of Polyphenolic Compounds:

Stimulation of Low Density Lipoprotein by Flavonoids

Keiko MurakAMI and Masataka YOSHINO
Departement of Biochemistry, Aichi Medical University School of Medicine,
Nagakute, Aichi 480-1195, Japan

The naturally occurring flavonoids stimulated oxidation of human low densitylipoprotein in the pres-
ence of copper ion. Flavonoids with two hydroxyl groups in the B ring such as flavanol, flavanone and
flavonol showed a potent oxidative activity on LDL. However, LDL oxidation did not enhanced by
flavone and flavonol without hydroxyl groups in the B ring. Ptotocatechuic acid and chlorogenic acid,
the catechol compounds with two hydroxyl groups, also showed a potent LDL oxidation activity.
Stimulation by flavonoids of LDL oxidation was well correlated with the copper reducing potential.

Addition of superoxide dismutase protected LDL from the copper-dependent oxidation by
flavonoids, indicating that superoxide radical formed through the reduction of oxygen by cuprous ion

may participate in the oxidation of LDL.
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Fig. 1 Effect of flavonoids on copper-mediated oxidation of human LDL.
LDL was incubated at 37°C at a concentration of 003mg/ml in potassium phos-
phate buffer (pH 74) containing 0.15M NaCl, 15 uM CuSO4 and 05 uM
flavonoids in a total volume of 1ml. Oxidation of LDL was monitored at 234 nm
to follow the formation of conjugated dienes. A. Line 1, no addition: Line 2, cate-
chin added; Line 3, quercetin added; Line 4, rutin added; Line 5, taxifolin added.
B. Line 1, no addition; Line 2, quercetin added; Line 3, kaempferol added; Line 4,

galangin added; Line 5, luteolin added. Flavonoids used were kept at 05 uM.
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Fig. 2 Effect of polyphenol compounds on the propatgation rate of copper-mediated LDL oxidation.

Propagation rate was calculated from the maximal rate of oxidation presented in the data of Fig. 1.
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Fig. 3 Reduction of copper ion by flavonoids.

Copper reduction was followed by determining the Cu” ion concentration with bathocuproine disulfonate.
The samples of 0.3 ml contained 10 mM Tris-HCl (pH 7.1) . 0.1 mM CuSOq, various concentrations of
flavonoids and 05 mM bathocuproine disulfonate. The mixture was incubated at room temperature and
the absorbarice at 492 nm was measured. €, catechin; @, quercetin; 4, taxifolin; [, luteolin; 4, rutin;

O, kaempferol; B, galangin.
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Fig. 4 Effect of superoxide dismutase ( SOD) on copper-mediated oxidation of human LDL.
Experimental conditions are similar to those presented in Fig.l. Line 1, no additon; Line 2, 25 ug/mi SOD

added: Line 3, 05 uM quercetin added; Line4, quercetin plus 25 yg/ml SOD added.
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Fig. 5 Absorption spectra of flavonoids/copper complex in the absence and
presence of superoxide dismutase.

Absorption apectra of flavonoids were recorded 10 sec, 12 min, 20 min or 24 min
after the addition of copper in 10mM tris-HCI buffer (pH 7.1). A.Catechin (20 u
M) plus 50 uM CuSOys . Line 1, 10 sec after the addtion of copper; Lines 2 and 3,
12 min after the addtion of copper in the absense and presence of 25 ug/ml
SOD, respectively; Lines 4 and 5, 24 min after the addtion of copper in the
absense and presence of SOD, respectively. B. Quercetin (20 xM) plus 10 uM
CuSO4. Scanning conditions of lines 1 to 5 were similar to those described in A.
C. Luteolin (40 uM) plus 100 uM CuSOs. Line 1, 10 sec after the addition of cop-
per; Lines 2 and 3, 20min after the addition of copper in the absense and pres-

ence of 25 ug/ml SOD, respectively.
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