(10%VC-PMG)«

(photoprotective
effect)
1
1 agnesium-L-ascorbyl-2
phosphate(VC-PMG) L-ascorbic
acid lascorbyl palmitate lascorbyl phosphate ascorbic acid -2-o-glucoside
13.
L-ascorbic acid Ascorbyl Ascorbic acid -2- VC-PMG
palmitate 0- glucoside
J : y
x J y y
free

ascorbic acid y y y

photo-

protectant
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Bissett et al.(1990) g

14.

Average cumulative penetration

(jig/ern? at
Treatment 2 boors 24 hours
Human skin ( = 3):
5% (0.12 ) alpha-tocopherol 14 227
5% (0.11 M) tocopherol acetate ' 79 - -640*
5% (0.09 ) tocopherol succinate 48 637
5% (0.07 ) tocopherol Cnoleate 51 823
5% (0-28 ) ascorbic acid 7 65
5% (0.12 ) ascorbyl palmitate 45 421
Mouse skin ((7=3):
5% (028 ) ascorbic acid 14 153
5% (0.12 ) alpha-tocopherol 50 628
14.
2
(photoprotectant) Darr . et al

L- ascorbic acid

free ascorbic acid

free ascorbic acid

‘ascorbyl palmitate, ascorbyl phosphated VC- PMGn

free ascorbic acid (Kameyama, et al. 1996)
VC-PMG
1 (photoprotectant)
photoprotectanfU' ' l.-ascorbic acid” VC-PMG

VC-PMG



Wiskeman (photoprotective effect )

(sunscreen)

2. reactive oxygen species(ROS)
1

3. (DNA)
4, (anti-inflammatory )
(L-ascorbic acid)S , ' ' ' 244 11

300 22. Darr D. et al.

(L-ascorbic acid)v
(sunscreen effect) 1

absorption spectrum VC-PMG

(sunscreen effect)
00 — L 400

-

300

5C / 1200

1100

—— Relative Absorbence
(zw/pMw) 1ndinQ ===

T —— : il
220 240 260 280 300 320 340 360 380

Wavelength (nm)

22. Absorption spectrum L-ascorbic acid
(VC-PMG) (anti- inflammatory),
,Menon
1 ( 6
vc- PMGn®

VC-PMGW
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( 0Cocopherol acetate”

(photoprotective effect) d-Ot
tocopherol® ' ' (Chan, and Black,1977)
(photoprotecta
(sunscreen effect)m (antioxidant),
- 297

(Black, Lenger, Gergius, and Thornby, 1985)

5%tocopherol 306 8{6
(anti-
inflammatory”

Potapenko et al. (1984)1

d-Ct tocopherol 06{ 16

Trevithick et  1.(1992) tocopherol acetate
sunburn reaction 1 skin sensitivity
Tocopherol phenolic hydroxyl
chromanol ring (' nesterified)t
inglet oxygen” 1 autooxidized
emiquinonew quinone tocopherol

carboxyl group (esterification) tocopherol acetate
tocopherol 806 3 6

hydrophobic membra 6

mitochondria, endoplasmic recticulum hydrolyzed
free phenolic? (Trevithick, et al. 1993)

(percutaneous absorption® ot tocopherol 2 1)

(stratum 00 6 1 ) (epidermis)lt (dermis) 2)

pilosebaceous canal louter root sheath
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Trevithick et  .(1993) tocopherol acetate

free tocopherol

(' @otocopherol acetate)” ,
(photoprotectant)® (anti-inflammatory) '
Sugiyama et al.
(1991) (photoprotectant)
ingle-strand DNA, chromosomal aberrationtL

(mutation” A

(1%indomethacin)

Gupta et al.(1973) aspirin,phenylbutazonett
indomethacinl 1 1 : sunburn reaction

(photoprotective” stearoidal anti-
inflammatory drug(NSAI ) prostaglanding

sunburn reaction
Lim w.et al

Langerhans cell!

Langerhans cell

23.



L —— INDOMETHACIN
=== PABA
w 4}
(__,)
=
o
o
(%]
(o0}
< 2}
I 1 1%
250 270 300 320 350 400
WAVELENGTH (am)
23. Absorption spectrum PABA

Kaidbey et al.(1976)

(Farr, and Diffey,1986;lbbotson,
Diffey, and Farr, 1996) (anti-inflammatory)”

sunburn reaction

(photoprotectant®
sunburn reaction!
(10%VC-PMG) (5%

tocopherol acetate)w

burn reaction”

VB phototherapy
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