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pectral distributions 1

290 stratosphere”

nitric oxide freon

1
Outer atmosphere Outer atmosphere
Flux  /m2 % total % total
UVC(<280nm) 6.35 0.5 0
VB(280-320 ) 211 15 0.5
UVA(320-400 nm) 85.7 6.3 6.3
Visible(400-700 nm) 532.0 38.9 38.9
Infrared(>700 nm) 722.0 52.8 54.3
Solar constant 1367 100.0 100.0
2. Emission spectrum”?
Ultraviolet Radiation Vsible Light Infrared Radiation

firlative Solar Encrgy
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2.2
( radiation, id-UVRvi erythema band)u
sunburn reaction ( 6 )
minimal
erythemal dose(MED) MED skin typem 2.
UvB(mJ/icm2 UVA(J/cm3?
| 15-30 20-35
25-40 30-45
1] 30-50 40-55
v 40-60 50-80
60-90 70-100
o 2 o
Vi 90-150 -100
2. MED
burn reaction” 1
1
sunburn reaction”
( photon )
2-3 12-24 (delayed erythema)
(4-8 MED)



1. delayed 67 6

8
24 immediate erythematL delayed
erythema”®
2.
320 290 1000
10-20
(UVA:5-6 I( sllvB 0.3-0.5 mW/cm2»
2.3 Sunburn reaction
231 DNA damage
2.3.2 Reactive oxygen species
2.3.3 Prostaglandins synthesis
2.3.1 DNA damage(Peak, and Peak, 1989)
1 Pyrimidine photoproduct
pyrimidine DNA
pyrimidine dimer
2 DNA strand breaks
DNA

phosphoric acid ester
3 DNA-protein covalent bond crosslink
(cystein, lysine,

phenylalanine, tryptophane tyrosine) DNA



2.3.2 Reactive oxygen species(ROS)
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eduction®

xanthine oxidase

1NADPH oxidase

superoxide oxidize

polyphenols 1sulfite ascorbate

( superoxide)
aldehyde oxidase peroxide
superoxide
1%
peroxide(Turren, Freeman, and Crapo, 1982)

superoxide

catecholamines 1

Hydrogen peroxide and the hydroxyl radical

Hydrogen peroxide

hydrogen peroxide

reduction

cation Cu2+ Fe

hydroxyl radical

hydrogen peroxide

oxidase hydrogen peroxide

hydroxyl radical hydroxyl radical

redox-active metal

(  DNAW )

superoxide hydrogen peroxide hydroxyl radical
peroxide reduce Fe3+ Cu2x+ Fe2+ Cu+
reduce hydrogen peroxideVw hydroxyl radical 4,
Fe(lm)/ Cu(ny + ____»Fe(ll)/Cu(y + 02
Fe(ll )/ Cu(l) + HD2 - » Fe(ll)/Cul )+ HO + HO
Summation: 02+ HD2 -—— - » HQ- + HO + 02
Fe (1)/Cu( 1)
4, superoxide hydrogen peroxide

hydroxyl radical



Singlet oxygen
inglet oxygen
Nitric Oxide
itric  oxide(NO)
oxide peroxynitrite (ONOO )

reactive oxygen species(ROS)U>
1 lipid peroxidation

2. DNA RNA

3

1.Lipid peroxidation
ROS”

ROS

lipid peroxidation

peroxideil

lipid peroxidation

hydrogen atomB
bond (polyunsaturated fatty acid, PUFA)t
lipid hydroperoxyl radicals
lipid hydroperoxide

5.(Black, étal. 1987)
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hydrogen atom

PUFA
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PUFA » PUFA

0- 0.

5 lipid peroxidation PUFA
PUFA' : PUFA radical
PUFA : lipid hydroperoxyl radical
i-0
PUFA : lipid hydroperoxide
O-OH

2 DNA RNA
DNAIl  RNAA

DNA RNA

RNAA

OCl-antiproteinase* ,

,0-3’\736
) m

PUFA - + PUFA

o - OH

reduction®  (metal

(mutation)

elastase

elastaset

)

NA



2.3.3 sunburn reaction prostaglandin
1 ' ' (kératinocytes”
cytokine(IL-1) prostag land in E2
prostag landinF23 oxygination! cyclooxygenase®
PGE synthase . prostaglandinE2

(potent vasodilator)

(Marthur, and Gandhi, 1972;Greaves, and Sondergaurd, 1970)
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6. prostaglandin E2 prostaglandin FAX PGE synthase
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