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Role of Reducing Activity in the Antioxidant Action of Tocopherol

Keiko Murakami, Masae ITon and Masataka YOSHINO
Department of Biochemistry, Aichi Medical University School of Medicine, Nagakute, Aichi 480-1195, Japan

Antioxidant properties of tocopherol (Vitamin E) were analyzed in relation to its reducing activity. Tocopherol
reduced ferric to ferrous ion but did not produce reactive oxygen species. Effect of tocopherol on the NADPH-gener-
ating system was examined under the in situ conditions of permeabilized yeast cells. NADP-isocitrate dehydroge-
nase, an NADPH-generating enzyme in mitochondria, was protected by tocopherol from the iron-mediated inactiva-
tion. Glutathione reductase, the regenerating reaction of reduced glutathione, was potently inhibited by cuprous ion;
however, addition of tocopherol caused little or no inhibition by copper of the enzyme.

Tocopherol may act as an antioxidant under the polar conditions, and can protect mitochondrial function against

metal-induced oxidative damage.
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Fig. 1 A: Reduction of Cu®* ion by polyphenolic compounds. Each compound was mixed with 10
mM Tris-HCI (pH7.1) containing 0.06 mM CuSQO4 ,1mM neocuproine-HCl, and the absorbance
* at 450 nm was measured by microplate reader. €, ascorbate; 2, t-butylhydroquinone; &,
a -tocopherol.
B: Radical scavenging ability of polyphenolic compounds. Compounds were mixed at each
concentration with 0.1 mM DPPH in 100% ethanol. After incubation for 30 min at room tem-
perature, absorbance at 520 nm was measured by microplate reader. €, ascorbate; A&, t-
butylhydroquinone; B, « -tocopherol; O, pyrogallol.

T~

0 15 30 45 0 15 30 45

Time (min)

Time (min)

Fig. 2 Effect of polyphenolic compounds on the autooxidation of Fe®" jon. Reaction mixture con-
taining 10 mM Tris-HCl (pH7.1), 0.12 mM (A) or 0.06 mM (B) FeSO4 and each compound was
incubated at 37 C. Aliquot of 0.2 ml was mixed with 0.1 ml of 1 mM bathophenanthroline
disulfonate at the indicated, and the absorbance at 540 nm was measured by microplate
reader.

A: €, no addition; £, 005 mM a -tocopherol; O, 0.05 mM t-butylhydroquinone; @, 0.05 mM
ascorbate; [ ], 0.05 mM pyrogallol; @, 0.01 mM quercetin.

B: €, no addition;l, 0.1 mM isocitrate; O, isocitrate plus 0.05 mM a -tocopherol; @, isoci-
trate plus 0.05 mM t-butylhydroquinone; &, isocitrate plus 0.05 mM ascorbate.
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Fig. 3 Effect of polyphenolic compounds and Fe/EDTA complex (A) and hematin (B) on the
activity of yeast aconitase. Permeabilized yeast cells of 10 mg/ml were incubated with
the indicated compounds at 37 C for 10 min. After centrifugation at 700 xg for 5 min, the
supernatants were removed and the cells were suspended in 0.04 ml of 50 mM Tris-HCl
(pH7.1) containing 0.5 mM sorbitol. Five pl of yeast suspension was mixed with 1ml of solu-
tion containing 50 mM Tris-HCI (pH7.1), 5 mM citrate, 0.25 mM NADP, 4 mM MgCl; and
35 mU/ml NADP-ICDH, and the increase in the absorbance at 340 nm was measured.
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Fig. 4 Effect of polyphenolic compounds and F e? (A) and Fe?* /Hy02 (B) on yeast NADP-ICDH.
Experimental procedures were similar to those described in Fig. 3. NADP-ICDH activity
was determined in the mixture of 0.25 mM isocitrate, 0.25 mM NADP and 4 m M MgCly.
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Fig. 5 Effect of a-tocopherol and ascorbate on the reduction of glutathione in the presence of
Fe?" /isacitrate (A) and Cu®/ glucose 6-phosphate (B). Permeabilized yeast cells of 1 mg/
ml were suspended in the solution containing 50 mM Tris-HCI (pH7.1), 0.2 mM NADP, 0.5
mM oxidized glutahione, 4 mM MgClg, 0.2 mM DTNB and 0.2 mM isocitrate (A) or 0.5 mM
glucose 6-phosphate(B), and the absorbance at 412 nm was recorded by spectrophotometer.
A: Line 1, no addition; Line 2, 0.02 mM FeSOy : Line 3, 0.02 mM FeSO4 plus 0.2 mM a -toco-
pherol; Line (4), 0.02 mM FeSO4 plus 0.5 mM ascorbate.
B: Conditions were similar to those in A except that 0.02 mM FeSO4 was replaced by 1 uM

CuSO4.


saito
長方形


[(MEFRERME 5205 2003]

£ %

Fa7 20— VIEREEICHEAA TN TIRERBIL IR 5, TabbLIRE7 VA NVEROEHESE LD 5 L
WHOTERZE T 50 LALZOWHIEZOERDOATIE % CKBREDORBIIB W THOIBILELZHOIEFHS M E
2726
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Fe?" + 0y = Fe** + 0y

Fe** + ascorbate — Fe?* + dehydroascorbate
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EoTIbay M) 72EHREREENSREL T D LN S N,
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