11 superoxide dimustase ( SOD )
1.2 catalase

1.3 glutathione peroxidase and reductase

2.1 ascorbate

2.2 tocopherol

2.3 beta - carotene

2.4 reduced coenzyme Q ubiquinol

2.4 reduced glutathiones

1. (Shindo, Witt, Han, Ebstein, and Packer, 1994)
superoxide (10'10W
superoxide dismutase(SOD$ ' O

collage” ( peroxides

hydrogen peroxide

1 catalase hydrogen peroxide
catalase
2H0n2 — HD + 02
2. glutathione selenium-containing glutathione peroxidase (GSHPX)
GSHPx

2GSH + HXD2 > G-S-S-G +2HD



GSHPx cytoplasm GSHPx
H20 2 Ikyl hydroperoxide
phospholipid hydroperoxide(PLOOH)
glutathione , glutathione” ' 1

glutathione reductase(GR)"3

G-S-S-G + + + NADPH------------mmeee » GSH + NADP+

7.(Black, 1987)

Catalase

Superoxide
0) 02 + H20 2
dismulase
Glutathione
h 70
GSH
Reductase
NADPH
esse
A
N'ADP
2.
(ascorbic acid ) (Colven, and Pinnell, 1996)
ascorbic acid alpha-ketolactone 8.
K e 2 "R S RS >
8. L-ascorbic acid, L-ascorbate anion, ascorbate free radical

dehydro-L-ascorbic acid(DHAA)



L-ascorbate anion

L-ascorbate anionfh ' oxidizeds
dehydro-L-ascorbic acid(DHAA) L-ascorbate aniom
ascorbate  free radical
(Colven, and Pinnell, 1996)

L-ascorbatet ROS(singlet oxygen

superoxide® 1 ascorbatess ' DHAA DH/VUi
1 -8 00"3{6
tocopherol radical
a-tocopherofilli (McCay, 1985;Chan, 1992)
' lipid peroxidatk”
noxidation
glutathionew semihydroascorbate reductases NADPH /

L-ascorbates (Chan, 1992)

1 |
2.
3. L-ascorbate ascorbate free radical DHAA
_3 NG ' 1"
4, inglet oxygentt superoxide

hydroxy! free radical

(Colven,

and Pinnell, 1996;Levine, 1986)

collagem”

ascorbyl ester(ascorbyl palmitatett phosphate)”
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ascorbyl phosphate
1 , 6 L-ascorbatel
phosphatase! '
ascorbyl palmitateli

, (Colven, and Pinnell, 1996) ' 1

magnesium -L - ascorbyl -2- phosphate ( VC- PMG )

magnesium - L - ascorbyl - 2- phosphate 9.
¢ cH
O* x0x Noicn;on |j
L
I
9. VC-PMG(Austria, Semenzato, and Betttero, 1996)
VC-PMG ,
boric/AE VC-PMGfjr phosphatase '
ascorbates 1 Kameyama et al .
(1996) VC-PMGw

0.09% - 0.51 %

VC-PMGIS

(Kameyama, et al. 1996) sunburn reaction



10.

10.

tocopherol
phenolic OH

isomera 4

chromane ring

d-60Tocopherol
d-/?-Tocopherol
d-~-Tocopherol

cf-(5-Tocopherol

Ot-tocopheroM

ringo CH3

tocopherol

6-chromano”

a,3y O

HflKjjanmi * 3

«WiTHfmuinnj 0

tocopherol

Sl il W N
H™ CH, H ’

CH; CH;

chromane ringM

Yl

carbon atom 2 1a' 8r tocopherol
5 7
3 .(Nachbar, and Korting, 1995)
Position 5 Position 7
ch3 ch3
ch3 H
_H ch3
H H
tocopherol isomer
' 5 chromane

-a-tocopherol



2

(photoprotection)
1 Ot-tocophero® , y-tocophero”
(3 O6-tocopherom ,  (Nachbar, and Korting,
1995) dl-a tocopheryl acetate
1 /- d -tocopheryl acetate 1 USP unit

’

(superoxide anion, hydroxyl radical, peroxyl radical and singlet oxygen)*

(tocopherol)w polyunsaturated fatty acid(PUFA~*
phospholipidl lipid peroxidation
PUFA double ( PUFA pid radical

lipid peroxyl radicals PUFAIw

(radical chain reaction) tocopherol®

hydrogen atom lipid radical  lipid peroxyl radical 11.(Fryer, 1993)

TR

<
LH ded —— LORH_ Toc OH

o
10C UH LOUH loc U

LH = lipid with double bonds Toc OH= locupbcro! (vitamin E)
L =I'P'd radical Toc O- = tocophcroxyl radical
LOO = lipid peroxyl radical

LOOH : lipid hydroperoxyde

11 lipid peroxidati tocopherol



tocopherol®

Wocopheroll

superoxide anion

23

tocopheroxyl radical
singlet oxygen

lipid peroxidation

tocopherol tocopheroxyl radical reduce
tocopherol (ascorbic acid)
Dlutathione eleniumll tocopherolTO
cofactorff glutathione peroxidase (Chan, 1992;McCay, 1985)
12.
2Toc O -2 C-SH
Selenium Glutathione peroxydase
2 Toc OH GS-5G
Toc O =tocopheroxyl radical CSH = elutathionc (red)
Toe OH = tocopherol tvildmin F) GS-SG = glutathione (ox)
12. tocopheroxyl radicale tocopherol
selenium
. tocopherol
ubiquinoK ubiquinones )
free radical tocopherol

, prostaglandin £2
phospholipase /
thromboxane /
(neutrophil) prostacycl®

cyclooxyge ase

tocopherol®

(Fryer, 1993)

arachidonic acid
lipoxygenase

pooxygenasel

eicosanoidit



PGF2
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(indomethacin)

. .1963 1
indole 3 (aspirin)s
(NSAID)
prostaglandinw

INDOLE DERIVATIVE

aom
|

HC— 0. N H,
{ //1
N w7 coH,
|
¢80
al O

Indomethacin

prostaglandin ' 1 ' ' 1
prostaglandin synthase PGE2

mediator ' sunburn reaction
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