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Abstract
The present paper was carried out to investigate the effects of active oxygen radicals on the DNA damage

by linoleic acid peroxidation by using active oxygen scavengers in a linoleic acid-DNA system. DNA was greatly
damaged by linoleic acid peroxidation, and the DNA damage was inhibited by the addition of active oxygen
scavengers. Among active oxygen scavengers tested, a-tocopherol and superoxide dismutase greatly inhibited
the DNA damage, but catalase and tris (hydroxymethyl) aminomethane didn’t show such effects. According-
ly, singlet oxygen and superoxide anion greatly affected to the DNA damage occurring during linoleic acid
peroxidation, and hydrogen peroxide was shown to participate in DNA damage in the early stage of peroxida-

tion. And, the DNA damage by active oxygen radicals was mainly induced in the early stage of linoleic acid

peroxidation.
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rig. 1. Agarose gel electrophoretic patierns of pBK
322 DNA incubated with linoleic acid in the presence
of the active oxygen scavengers at 37°C

pBR 322 DNA was incubated with linoleic acid and each
concentration of the active oxygen scavengers at 37°C for
1 day.

C,, DNA only(600,); C,, C,+linoleic acid(6mM): 1,
C,+BHT(O.5mM): 2, C,,+a-tocopherol(220 p,); 3,
C,+cysteine(10mM); 4, C,+ascorbic acid(lmM); 5,
C, +superoside dismutase(l wg); 6, C,+tris (hydrox-
ymethyl)-aminomethane(10 mM); 7, C,+ mannitol (10mM);
8, C,+catalase (40 ).

C, C, 123456738

Fig. 2. Agarose gel electrophoretic patterns of pBR
322 DNA incubated with linoleic acid in the presence
of the active oxygen scavengers at 37°C

pBR 322 DNA was incubated with linoleic acid and each
concentration of the active oxygen scavenger at 37°C for
3 days.

Experimental conditions are the same as in Fig. 1.
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Fig. 3. Agarose gel electrophoretic patterns of pBR
322 DNA incubated with linoleic acid in the presence
of the active oxygen scavengers at 37°C

pBR 322 DNA was incubated ith linoleic acid(6mM) and
each concentration of the active oxygen scavengers at
37°C.

C, DNa only(600 u,); 1, Linoleic acid(6mM,
LA)+ superoxide dismutase(1 y,} and a-tocopherol(220 Ue);
2, LA+superoxide dismutase(l y,) and tristhydrox-
ymehtyl) aminomethane(10mM, Tris); 3, LA + superoxide
dismutase(1 y,) and catalase(40 w); 4, LA + catalase (40
u.) and Tris(10 mM).
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Table 1. Influences of the active oxygen scavengers
on the DNA damage during linoleic acid peroxidation
at 37°C

Incubation time, days

1 2 3 4
DNA only 42.0 54.9 56.7 62.5
DNA + linoleate 42.8 56.7 60.7 66.5
BHT 33.0 39.7 58.0 58.0
a-Tocopherol 125 22.3 29.5 42.0
SODh* 28.6 35.3 40.6 44.2
Tris** 41.1 53.6 58.9 59.8
Catalase 33.0 40.8 60.3 62.1

Concentrations of the active oxygen scavengers are the
same as in Fig. 1.

Forty microltiers of reaction mixture containing DNA(600
u,), linoletic acid(6mM) and each concentration of active
oxygen scavenger was incubated at 37°C, and then 10 ul
of aliquot was analyzed for determining the degree of DNA
damage.

*  SOD means superoxide dismutase

** Tris means tris(hydroxymethyl) aminomethane



Fig. 4. Agarose gel electrophoretic patterns of pBR
322 DNA incubated with oxidized linoleic acid in the
presence of the active oxygen scavengers at 37°C
Linoleic acid was incubated with each concentration of
the active oxygen scavengers at 37°C for 1 day, and then
the oxidized linoleic acid was incubated with pBR 322
DNA at 37°C for 6 hrs.

C,, DNA only (600 y,, not incubated); C,, DNA only (600
Y, incubated); C,, C, +linoleic acid(émM); 1, C,+ BHT
(0.5mM); 2, C,+ a-tocopherol(220 y,); 3, C; + superoxide
dismutase(l u,); 4, C;+tristhydroxymethyl)
aminomethane(10mM); 5, 5, C, + catalase(40 y,).
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Fig. 5. Changes in peroxide value(POV) of linoleic acid
in the presence of the active oxygen scavengers dur-
ing the peroxidation at 37°C

Two hundred microliters of reaction mixture containing
linoleic acid (6mM) and each concentration of the active
oxygen scavengers at 37°C, and then 50 y, of aliquot was
used for POV analyses.

Six millimole linoleic acid only (X-X), 0.5mM BRT (O—
0), 220ug o tocopherol(®— @), lug superoxide
dismutase(A—A), 10mM  tris(thydroxymethyl)
aminomethane (A —A) or 40 ug catalase (}—0O) was main-
tained at 37°C.
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Fig. 6. Enfluence of the active oxygen scavengers on
the changes in conjugated diene bonds during linoleic
acid peroxidation at 37°C

Experimental conditions are the same as in Fig. 5.
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