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Oxidative Stress on Liver Tissue: Damage in Liver Chromatin by
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Hydrogen Peroxide with Copper or Iron lons
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We examined the susceptibility of liver chromatin of mice at prenatally 16-days (fetus) and postnatal-
ly 19~23-weeks (adult) for hydroxyl radical (+OH). DNA strand breakages in both fetal and adult liver
nuclei by Cu(II) -H;05 system were showﬁ to be more extensive that that by Fe (III) -H202 system under
the same experimental conditions. DNA damage in nuclei also showed higher rate and extent in fetal liver
than that of adult, especially for oxidation by Cu(ll) -HzO, system. The reduced glutathione (GSH),
N-acetylcysteine (NAC) and ascorbic acid (ASC) showed the promotive effects on DNA damages by
-OH, whereas cyteine (CYS) showed the antioxidative effect. In fetal liver, 5-methyleytosine (5mC) con-
tents in chromatin were less than that of adult, suggesting the active chromatin structure in fetal liver
nuclei. The increase of DNA damage by -OH in fetal liver nuclei which accompanied the expansion of
chromatin, indicated the importance of chromatin compaction for the oxygen free radical injury. The re-
sults also suggested that Cu(II) and Fe(IIl) ions act at different nuclei loci, and that Cu(II) ion binds to

unmethylated sites on DNA constructing the nuclear matrix.
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Fig.1 Electrophoretic mobility of *OH-induced DNA fragments in isolated liver nuclei of
fetal (16-days) and adult mice (19~23-weeks).

1: No treatment; 2: 25 #M Cu(II); 3: 25 #M Cu(ll) +2.8mM Hz0g; 4: 25 #M Cu(Il) +2.8mM
H,0z +100 #M ascorbic acid; 5: 25 #M Cu(Il) +2.8mM Hz0, + 100 #«M ascorbic acid +
100 M DMSO; 6: 25 #M Fe(Ill); 7: 25 M Fe(Ill) + 2.8mM Hz0z; 8 25 #M Fe(lll) +
2.8mM H20, +100 #M ascorbic acid; 9: 25 #M Fe (I11) +2.8mM H30, + 100 M ascorbic
acid -+100 M DMSO.

Nuclei (120 zg DNA) were reacted in 10mM phosphate buffer (pH7.4) at 37°C for 1 h.
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Fig.2 Concentration effect of Cu(Il) and Fe(III) ions on double-strand breaks in native
liver DNA of fetal and adult mice.

Native DNA (0.25 ug) was reacted with Cu(Il) or Fe(lll) ion in the presence of 1mM
H,0- in 50mM phosphate buffer (pH7.4) at 37°C for 1 h.
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Fig.3 Antioxidative effects of the reducing agents on *OH-induced double strand breaks
in liver DNA of mice.

Native DNA (0.25 #g) was reacted with 50 #M of Cu (II) or Fe (III) ion in the presence of
1mM H»0z in 50mM phosphate buffer (pH7.4) at 37°C for 1 h.
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Fig.4 5mC contents of DNA in liver nuclei {ractions digested with MNase digestion.

Liver nuclei were digested with 1.5 and 22.5 units/100 #g DNA of MNase at 15°C for 15
min and fractionated by centrifugation. After treatment with nuclease P1 and alkaline phos-
phatase, 5SmC was measured by HPLC'”. The results are expressed as mole% change to the
total DNA. *: p <0.001 significant different from the fetal DNA.
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