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The DNA damage by linoleic acid hydroperoxide (LHPO) was investigated in a DNA-LHPO system
at 37°C to clucidate the DNA damage mechanism by lipid peroxidation products. LHPO showed a

great DNA damage with the increase of its concentrations. DNA was completely damaged in
a LHPO-DNA(weight ratio, 2:3) system after incubation for 2 days. The degree of DNA damage

by LHPO was greated than that of linoleic acid. In the quantitative analysis of DNA damage, the
decreasing ratio of DNA content was 60% in 844 ug LHPO system incubated for 1 day compared to
the control solution marked 30%. There were no participation of active oxygens on the DNA damage

by LHPO.
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Fig.2. Agarose gel elcctrophoretic patterns of
pBR 322 DNA incubated with linoleic acid
hydroperoxide at 37°C.

pBR 322 DNA was incubated with each con-
centration of linoleic acid hydroperoxide
(LHPO) at 37°C.

Ci, DNA only(600 zg, not incubated); Cs,
DNA only(600zg, incubated); 1, C,+LHPO
(211xg); 2, Ci+ LHPO(4221¢); 3, C1+LHPO
(6331g); 4, Ci+LHPO(844ug).
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Table 1. Influence of linoleic acid hydrope-
roxide(LHPQ) on the DNA damage

at 37°C (%)
Concen;rations Incubation time, days
L‘;{PO 1 2 3 4

None 30.0 46.0 54.0 62,4
211 pg 32.1 45.8 54.9 63,5
422 ug 48.0 52.7 60.8 69.6
633 ng 53.2 61.9 78.8 80.1
844 pg €0.0 68.9 85.8 92.7

Forty microliters of reaction mixtures containing
DNA(600 ng) and each concentration of LHPO was
incubated at 37°C, and then 10gu! of aliquot was
analyzed for determining the degree of DNA
damage.
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Fig. 3. Agarose gel electrophoretic patterns of pBR
322 DNA incubated with linoleic acid
hydroperoxide in the presence of the active
oxygen scavengers at 37°C. :
pBR 322 DNA was incubated with linoleic
acid hydroperoxide(422 ng, LHPO) and each
concentration of the active oxygen scaven-
gers at 37°C for 6 hrs.
Ci, DNA only(600 ug, not incubated); Co,
DNA only(600 g, incubated); Cs, C,+LHPO
(422 g); 1, Cs+BHT(0.5mM); 2, C3+a-
tocopherol(220 ng); 3, Cs+superoxide dis—
mutase(1xg); 4, Cs+tris (hydroxymethyl)
aminomethane (10 mM); 5, Ci+catalase(40

ngd.

— 571 —



AAE AT -

el A8} ol 641218} [iRie] A1 DNA fiflge]
274 Aol gsror, MLyt DNA T KT
A7 BBECDSY o] 50 RUERe RIS
T MY ERERCane 1,2,3,4 9 5l =
DNA band 7 A4 wl&g HelE Askn g Ao
= ol fiR{k4e) DNA HUl: el &5 1ELLR T
o g7t gl ALz Yyl

ARl A 23 §-& linoleic acid &) RR{LHIMN 75
- BERAHE ) &RATE AL BUn(L E, 1987a),
=T &RA o) E EMMKEo] linoleic acid &) 4L
el 1elA DNA & &4batgo] zA Fhed dhebar
0 vk AeM (& %, 1987).

o] e} zte], linoleic acid FAR{LYel <3k DNA <&
A48 WES Ad, BREE HRite] s
A4 & wolE DNA &4be] whaA Agxglon,
o]2 gt 282 linoleic acid & 4Al3le] ©]gF DNA <&
Aratg vl 34 Jelykel. =3k, agarose gel Ab
DNA ¥2¢] 9ash4 & Sebel, shabstiel 9alel
DNA &} 287} BA1e] &4 whs 2o w ebyk
o oleldt Lol FEMEMBHY TS A o
£ Ao Jehl, linoleic acid 8] A7) Abshe] 2§
DNA £4#H8-31 = 2] linoleic acid ShALe}E-0] )
Age 9% Aoz FyR

B #

BRERAE &S] DNA SHEASIEMS v [k
2.2 HBRRIEAIZL linoleic acidz V-8  RR{Liy-o
STPEStaL DNA 9} 37°C o A BIWEAIA A A1 Q) jtbfie
{t#] DNA e MAET #1e o5 o

BRIEHS BB} Bmetol whel DNA 7} =] 4}
Bl on, KK 2ol 422 pg L L8} o) A)
€ DNA 7 t5 =37 #i5 kol gel plate f-of 4]
= DNA band 5} #IHs}A) @skeh. =, o]2}q DNA
RWBE ERMO 2 SHL I, ST 100 $K
B7l 30%9) Fag¢ vebd Kili, 844puge)
A& 200 el 60%¢) Fage Jehiglel. ik
1%} DNA o] REER 48 WHHRENEMS 3
7HE MR, BR{EWS DNA Mol o3t [Eik
MERY 93k ez ofgro).

X JEk

i Fukuzumi, K. 1985. The cause of cancer itself-

lipoperoxide and DNA radical. p.26. Proc.

A el - R

Jap. Cancer Assoc., The 34th Ann. Meet.

Gamage, R.T., T. Mori and S. Matsushita, 1971.
Effects of linoleic acid hydroperoxides and
their secondary products on the growth of
Escherichia coli. Agric. Biol. Chem. 35, 33
—39.

WIl—4e. 1983, i & AUTREECL), TIsOIEi(E O
1). 1] 36, 68—72.

LI - DRUCIB R K2 - G35 B8 P RYYG. 1987a, Linol-
cic acid Rfbe) )%k TEVERGETIS LK. &
AR A QA F

LA T - T - 3 A ARORE 1987D. i
MRALA: ) DNA A, 1. RUREIRRME
A: 0% 2) DNA Y. ik 2003), 213
—218.

i 4 LI - AT B SE2REY. 1987, Lino-
leic acid BRfba: ol DNA Hl{H{k Nl gl
A9 WEPERREES) &, )¢k A
19(4), 3t1—316.

AMIBIE. 1985, SRRLIPELS X Uit A “MNILIRET
& PINTE - RGN - WIRJERE D).
262—-264. et 2 . WG

Nakayama, T., M. Kodama and C. Nagata. 1984.
Free radical formation in DNA by lipid
peroxidation. Agric. Biol. Chem. 48(2),
571—572;

Osterman, L.A. 1984,
acid. Methods of protein and nucleic acid

Electrophoresis of nucleic

research. 104—106. Springer-Verlag. New
York,

Otte, K. 1965.
ides by thin layer chromatography. J.
Lipid Res. 6, 449—454,

Pictronigro, 0.D., W.B.G. Jones, K. Kalty and
H.B. Dempoula. 1977. Interaction of DNA
and lihosome as a model for membrane me-
diated DNA damage. Nature 267, 79-—81.

Yamaguchi, T. and Y. Yamashita. 1979. Mutagenic
activity of autoxidized linoleic and linolenic
acid. Agric. Biol. Chem. 43, 2225--2226,

Yamaguchi, T. and Y. Yamashita. 1980. Mutagen~
icity of hydroperoxides of fatty acids and

Biol. Chem. 44

Identification of some lipid perox-

some hydrocarbons. Agric.
(7), 1675—1678.

-— 572 —



