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Protective Effect of Dipicolinic Acid on Copper-dependent Oxidative Damage
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Protective effects of dipicolinic acid (pyridine 2,6-dicarboxylic acid) on copper-dependent LDL oxidation and DNA
strand breaks were analyzed in relation to the inhibition of the copper reduction. Dipicolinic acid inhibited the cop-
per-mediated oxidation of low density lipoprotein, whereas other pyridine carboxylates showed only a little protec-
tive action. Dipicolinic acid further exhibited the copper-dependent DNA strand breaks. Dipicolinic acid showed a
potent inhibitory activity against copper reduction by LDL itself and gallic acid. Protection by dipicolinic acid
against copper-dependent injuries of LDL and DNA can be explained by the inhibition of copper reduction, that is

the formation of cuprous ion the prooxidant.
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Fig.1 A. Effect of pyridine compounds on copper-medi-
ated oxidation of human LDL. LDL was incubated
at 37C at a concentration of 25ug/ml in potassi-
um phosphate buffer (pH 7.4) containing 0.15M
NaCl, and 5uM pyridine compounds in a total vol-
ume of 1ml. The reaction was started by addition
of 2uM CuSO4 and oxidation of LDL was moni-
tored at 234nm by the formation of conjugated
dienes. Line 1, no additon; Line 2, dipicolinic acid;
Line 3, picolinic acid; Line 4, quinolinic acid; Line 5,
lutidinic acid; Line 6, isocinchomeronic acid added.
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fonate. The reaction was started by addition of 50
uM CuSOs. Concentration of Cu” was determined
by measuring the absorbance at 483nm, the peak
of abporption spectra in bathocuproine-Cu* com-
5t plex. Additives of lines 1 to 4 were similar to
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Activation of copper-mediated oxidation of human
LDL by flavonoids (A) and its inhibition by dipi-
colinic acid (B). Incubation mixtures were same
as those described in Fig.1A except that they con-
tained 104 M dipicolinic acid in B. The reaction
was started by addition of 2uM CuSO4 and 0.5uM
flavonoids were added 5minutes after Cu. Line 1,
no additon; line 2, catechin; line 3, quercetin; line 4,
rutin; line 5, taxifolin added.

Fig3.

Agarose gel electrophoretic patterns of plas-
mind DNA treated with gallate and pyridine
compounds in the presence of Cu®" ion.
pBR322 plasmid DNA (05ug) was incubat-
ed for 1h at 37 C in the presence of following
additives: Lane 1, no addition; lane 2, 0.1lmM
CuClg; lane 3, 0.1lmM Gallate; lane 4, Gallate
plus CuCly; lane 5, Gallate/CuCly plus 0.1mM
picolinic acid; lane 6, Gallate/CuClz plus
0.lmM quinolinic acid; lane 7, Gallate/ CuCly
plus  01mM lutidinic acid; lane §
Gallate/CuClz plus 0.ImM isocinchomeronic
acid; lane 9, Gallate/CuClz plus 0.lmM pyri-
dine-34-dicarboxylate; lane 10, Gallate/CuCly
plus 0.1mM pyridine35-dicarboxylate; lane
11, Gallate/CuClz plus 0.1mM dipicolinic acid.
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Fig.d Effect of pyridine componds on the reduction
of Cu? by gallate. Following components
were mixed at room temperature: 10mM
Tris-HCl buffer (pH 7.1), 0.05mM CuSOs,
0.5mM bathophenanthroline disulfonate and
additives. After mixing, gallate solution was
added and absorbance at 492nm was mea-
sured. €, no addition; B, dipicolinic acid; .,
picolinic acid; [], quinolinic acid; 4, lutidinic
acid; @, isocinchomeronic acid
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