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Exogeneous and Endogeneous Oxidation Stress in
Liver Nuclei of Fetal and Adult Mice
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Department of Analytical and Bioinorganic Chemistry,

Kyoto Pharmaceutical University

In order to study the susceptibility of the oxidative damages by the free radicals of the mouse liver
nucleus of birth near prenatal (16-days) and adult (21 + 1.6-weeks), the formation of 8-hydroxy-
deoxyguanine (8-OHdG) was compared. In vitro antioxidant capacity of both liver nuclei was also
compared by using the oxygen radical absorbance capacity (ORAC) method and the reducing ability
of the Fe(Il) ion (FRAP) method. It was shown that 8-OHdG formation in the liver nuclei of fetal
mice was remarkably higher than in those of the adult, and that the fetal liver nuclei are very weak
for exogenous oxidative stress. On the other hand, the antioxidant capacity of the fetal liver nuclei is
more significant than that of the adult liver nuclei. Therefore, these results suggested that the mouse
liver in fetal stage (16day-old) which is popular for the cell proliferation, was weak for exogenous
oxidative stress, but it has some antioxidant mechanism defending for oxidative stress by the endoge-

nous compounds, such as nucleus intrinsic metals.
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(1) ORAC (AAPH) assay : 0.8 mM AAPH (Wako), Phycoerythrin (187 ug/L, Sigma), 66 mM phos-
phate buffer (pH 7.0), 37 C; RF-530 fluorescence spectrophotometer (Shimadzu)

(2) ORAC (Cu®" - Hy02) assay: 1.8 ugM CuSOs 0.06% Hz02 Phycoerythrin (187 ug/L), 66 mM
phosphate buffer (pH 7.0), 37 C ; RF-530 fluorescence spectrophotometer (Ex 540 nm; Em
570nm)

(3) FRAP assay: 16 mM FeCls, 08 mM TPTZ (246-tripyridyl-135-triazine) (Wako), 283 mM
acetate buffer (pH 3.5), 37 C; Multi-spec 1500 spectrophotometer (Shimadzu)
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Table 1. 8-OHdG concentrations in mouse liver nuclei produced by Cu (I )-Hz202
and Fe (1) -H202 reaction systems

. . Fetus Adult
Ri
Oxidation Reaction System (ng/ug DNA) (ng/ug DNA)
No treatment 24+08 1.1+05
Cu(II)25uM 0 0
Cu(11)254M +H202 2.8mM 282.5+20.7 158+5.1
Cu(1)25uM + H202 2.8mM
+ Asc 1004M 59.0+5.2 9.1+0
Cu(1II)25uM + H202 28mM
+
+ Asc 1004M + DMSO L4M 166.1 +23.8 187 %51
Fe(Il)25uM 0 0
Fe(I)25uM + H202 2.8mM 32%x1.2 14+0.2
Fe (1) 25uM + H202 2.8mM
+ +
+ Asc 100uM 2008 1.3+05
+
Fe(Il)25uM + H202 2.8mM 43209 0

+ Asc 100uM + DMSO 14M

All values represents the mean = SD from three determinations.
Reaction was carried out at 37°C for 1h in 1 mM phosphate buffer, pH7.4.
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Fig. 1 Evaluation of antioxidative capacity of liver nuclear homogenages of fetal and adult
mice and the phosphate buffer extracts by (a) ORAC-AAPH, (b) ORAC-Cuz+/H20; and (c)

FRAP assay.
NI buffer: nuclear homogenates in nuclear isolation buffer (10 mM Tris-HCl, 10 mM NaCl, 3

mM CaCl and 0.3 M sucrose, pH 74); Phosphate buffer: 75 mM phosphate buffer (pH 7.0)
extracts of nuclear homogenates. *P < 0.05. Measurements were performed under the con-

ditions described in the text.
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Table 2. Copper and iron concentrations in liver nuclei of fetal and abult mice

Metals Fetus(ng/ug DNA) " Adult(ng/ug DNA)
Copper 0.244+0.009 0.104 +0.007
Iron 0.720+0.091 0.470+0.079
X o
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