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Effect of vitamin E on the secondary oxidation process of unsaturated lipids

Yamauchi, Ryo
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The secondary process of lipid peroxidation forms some toxic aldehydes. Since this

process proceeds via free radical intermediates, vitamin E (alpha-tocopherol, TH) would suppress the form

ation of such aldehydes. We have studied the effect of TH on the hemin-catalyzed decomposition of 1-palmit
oyl-2-linoleoylphosphatidylcholine hydroperoxide (PLPC-O0H) in micelles and liposomes. The hemin-catalyzed
decomposition of PLPC-O00H produced hexanal as the secondary oxidation product. Although TH did not suppre

ss the decomposition of PLPC-O0H, it suppressed the formation of hexanal. The main products of TH in micel
les were TH quinone and dimer, in addition to adducts of PLPC-OOH derived free radicals (T-epoxyPLPC and T
00-epoxyPLPC). In the liposomes, the main products were TOO-epoxyPLPC and dimer, and TH quinone was produc
ed when the liposomes were destroyed. The results indicate that TH can trap PLPC-OOH derived free radicals

and suppress the formation of secondary aldehydic products.
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¢ 9-TEODE, 9-(a-tocopheroxy)-12,13-epoxy-10-octadecenoyl;
11-TEODE, 11-( a-tocopheroxy)-12,13-epoxy-9-octadecenoyl.

() PLPC-00H
a-TH
PLPC-00H o-TH
0.5 mM PLPC-QOH 5mM
0.1 M (pH 7.4)
10 pM
37 PLPC-
OOH
( 4 o-TH
PLPC-00H

a-TH

TQ Dimer

TOO-epoxyPLPC T-epoxyPLPC

Tf

PC-OOH (mM)
o
N
T

o

Hexanal (uM)
= V)
(=] (=]

o

(4]
(=]

a-Tocopherol (uM)
N
o
Products of a-tocopherol (M)

o

T T -
0 1 2 3 4 5
Incubation time (min)

4 PLPC-00H o-TH

0.5 mM PLPC-00H 0.1 mM o-TH 10 pM 5
mM 0.1 M
(pH 7.4) 37
PLPC-00H 1 (O) , (®)
, (D) o-TH o-TH(A)
:(V)a-TQ, (O)Dimer, (<>)T00-epoxyPLPC,
(®)T-epoxyPLPC + (n 3)
40F
] 0TH
o O 100TH
[ 250 TH
— - W 500TH
=
&
c
o
o
<
Q
o
c
/o)
O

TOO- T-epoxy-

Hexanal a-TQ Dimer epoxyPLPC  PLPC
5 PLPC-00H
o-TH
o-TH
0.5 mM PLPC-OCH 10 uM o-TH
37 5 *
(n 3) 0 TH, a-TH ; 100 TH, 100

uM a-TH; 250 TH, 250 puM o-TH; 500 TH, 500 puM o-
TH



5 PLPC-O0H o-TH

S12R—¢ 2 —3
E
I 0.8F
8 A
O 0.4f
o
OI T T T T T
=
2
©
=
Q
x
(]
I

=
. 180 =
= °
2 3
—= 1 =
g 8
o
< =40 =
3 :
o [2)
e —% &
S | B
. . %10 &

6 8 10

Incubation time (min)

6 POPC PLPC-O0H «-TH

9 mM POPC 1 mM PLPC-O0OH 0.2 mM a-TH 50 pM

37 5
o
TQ Dimer  T-epoxyPLPC a-TH
T-
epoxyPLPC PLPC-00H
epoxyPLPC
o-TH
o-TH
(3) POPC
PLPC-00H o-TH
POPC
POPC (9
mM)  PLPC-OOH (1 mM) 50 mM
(pH 7.4 50 mM NaCl )
PLPC-O0H POPC
(50 M)
37 PLPC-OO0H
¢ 6
PLPC-O0H
PLPC-O0H
a-TH
(0.2 mm)
PLPC-O0H
PLPC-O0H
o-TH
PLPC-OO0H
o-TH
o-TH
Dimer TOO-epoxyPLPC
7 PLPC-O0H POPC
o-TH
37
o-TH
o-TH
o-TH Dimer  TOO-
epoxyPLPC
PLPC-O0H
epoxyPLPC
epoxyPLPC

a-TH

50 mM (pH 7.4, 50 mM NaCl

) 1 37

PLPC-00H : (O)

, (@) , (D) a-TH a-TH
(A) o (V)a-TQ, (O)Dimer,
(<) T00-epoxyPLPC, (4)T-epoxyPLPC
+ n 3)

i B oTH
O 100TH
60 @ 200TH
W 500TH
s
ER
~ 40}
c
K]
s |
T
3
5 20}
(@]
~=ll — il
- TOO-  T-epoxy-
Hexanal o-TQ Dimer epoxyPLPC  PLPC
7 POPC PLPC-
OOH a-TH
a-TH
9 mM POPC 1 mM PLPC-OOH a-TH
50 uM 37 5
+ (n 3)
0 TH, a-TH ; 100 TH, 100 uM o-TH; 200 TH,

200 pM a-TH; 500 TH, 500 pM o-TH

a-TH
a-TH



TOO-epoxyPLPC a-TH
a-TH
Dimer

o-TH
TOO-epoxyPLPC
a-TQ
o-TH epoxyPLPC

TOO-epoxyPLPC

a-TQ
POPC (9 mM) 1 mM
PLPC-00H (1 mM) a-TH (0.5 mM)
(50
uM) 37 5
20 mM
5 (
2) POPC
a-TQ
POPC

TOO-epoxyPLPC

T00-epoxyPLPC  -TQ

2 PLPC-OOH oa-TH POPC

(M)
PLPC-OOH 167 £72 44 £ 3b
0.7%0.12 52+0.1°
o-TH 64.4 %322 31.9+£190b
o-TQ 29+04- 228 +0.3°b
Dimer 40.3%0.72 36.9+16°
TOO-epoxyPLPC 192+2.7a 296+ 160
T-epoxyPLPC 174022 27+02b
9 mM POPC 1 mM PLPC-OOH 0.5 mM a-TH
50 pM 37 5
( ) 20 m
5
+
n 3)
(p<0.05)
*
a-TH

a-TH

a~-TH

0
1
o
2013
P. 509, 2013 2A16p013 25
24 28
0
o) 0
o) 0
@

YAMAUCHI Ryo

50126760



