EIMSEEH

258

SEEH 1. ENRICEKDIANDERE~NDEE

(MNENMROBEE~DFEE

KBGERI BRI S G HR N S D ZAE DO BRI S A OS2 BT 5, Rl UV-B LAl
B DNAICv 7 u7 & 2 &K (cyclobutane pyrimijine dimer:CPD) %4 %425 Z &
TR B2 B FEREHHET D,

B OIEFZ ARG A 20~30 b5 & BRFH#E O EEN IR 220 bhD 5,
PUN=VDOWEY ThH D, HRL<RDOIIEFMIHTEOHEIMT LD b DIEN, ZD5| &1,
FIZ UV-B IC L EEALMIEOBIEHIZELTETH D, HBITESCHTERE S ND D, T
T LMEZRIIRSELIME (TR AZ T T 0T 40 L ER) ZAER L, MitE T,
KRR 22 b i, Dl b—MITEBFOERIIE&LRoTND, Fo,
—ETIEEERRL 2B RV EDOERNE (EOIETZADKEGHEZK 10 47) % AT
TS & 1T AEMZICITEEIZRBET T 5T 0 LR 2D, ZOREAHIIAZTI D &
BIGFICTE SADERERLTVD Z L PRI TV D, S HITHEE, o —r DJFK
E LT, RNA 28 UV-B ZWIX L TA L% miRNA 23 HRGEICBET 552 51K (toll-like
receptor) Z/T LT, b2, HEANMMIEDT I /IETHL NI 7T F7 7 UV-B 2%
L THE L 2%ED arylhydrocarbon 2%k (AhR) 24 L T, £7-. AhR O D—
DT % pp60se A= 2K EGFR 2/ L CEE 3B A 2, RIEEZFERLTDHZ L0138
s T 5,

FARKBGERIMR IR O DR, 20 28X % & 7 U7 AT, 1BHEREE & L Ok L T
DR EER N D, —F, EEOEW UV-A X UV-B (2t L CPD ATy o —F
FETH DM, KEORZEIMHINEDIRK & 725, £72. UV-B & UV-A [T & 1EH
L. Mlo@E a2z 5,

) KERNMRERFAVTENIAELLRIEES

S (00 A5 D) i, MNEENSRERGIEREBOTZRZFIC AL I (hE
IRAFEPETH RS LIER) RV U R EOREOEER TH D, BERORWEEDEL
(RS & SEBITIEWEER T, $ 80%ITKIBEEIMRNRIN L Z 2 b C\Wb, Bl
W2 WG ORI B BRI, B OZ M Lo RN SRR STl Y,
H YA RRHEZS TEIE &L MEE TV D,  EEIC UV-B TAELU S8, ¥ 7IE UV-B & UV-A
DIRETHRIET D, HRADGA, BRI LD REIZA T =N ERR SV INEBIZIR D720,
HWEAXDEREE D . ZD%D UV-BIZ X 2BETDOE CPD EWRB3 D 720D TREN D
HNEEZONTWND, BIEHEMPEN -T2 HH Y, DARETIE, 1970 FEFZAHE T
X, EAMROD BE ~DEEIEFIZ OV T, —RICIZTZE A EERITI DA TW R o7, L
27U, 1980 4ERICAY 7 a s BRI K DAY VIBHIEENE ot 720 . DAET bR
DEERIC G 2 DB ER SbaD T, £o. BARANTHEFERAO—HFR10 H A A{UIE
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EMREN DRI ASEN BRI 2 TE 72,

1980 EfRic2 b &, MY¥EROA—A N T U T T, BHEOHTT ELICKBRMOFE
PYEZ X ERINRD D S G5 5F 5 HikE#H b=, bBETH 1980 FFRT A ZME 5 & |
FREDERINRT R HIEBE N TEN I, 1998 4F IR TR S THYCH ) OB BNHIFR S
iz, FZRI U< LT, SAMROEMIZ BIC L D0EE, XBLE<S 2 LN TE L HED
EAWIER T 5 & DG DE O REFHEATOR T b HAlE - BRI A2 0 3R
VIR LODOHEENEETIRATOND LRV A RICES TS,

HEFERTH Y IN—FRIERE LTEND, FOATIE 20 B E N HESCE O
FHCNT T, ROV HEBET 20 IR LRSIy S0 HIED 5, LbiE 30 2 A0 5 Hihd),
Fe g o BRI (TRIRPEALIE : B PR RIESBEHIZTEDLWVEDL Y IS5 SH LK
KU EO/NE T, HWNBBORE) 73 40 %2 A0SR 5, SEEERITNES NS BT
(ZESMNIR & AT & B ZITRIEE 60 1% D 80 s E TEL TE D, mlEROLNETIX, +&
H DI R Z N o E D KD DRI R TV D & ZERIOBFMFIZE 2 T\ 5,

(3) KIB%SMRICK S DNA EEL“A”DIL—IL

i#{51- DNA (deoxyribonucleic acid: DNA) 1%, ¥L UV U CTIEL N 2 KO#HOMIZ, T
JEEHEOMEOMAD X S92, 77 =2 (adenineA) & F I ¥ (thymineT), 77 =
(guanine:G) & > kv (cytosine:C) BN FaFEA T, MEEZFEOTT T D, 2FD 2 KOfR
KX AT & GCO2HEHEOFOORELFTELNTWD, MIEAZRET D L I, R
TARTHIIL, 2RO LD, 1RO EOMIN A 7S, BANZT 2, £/2, Ceb
RN G R FEoRE, AL R CBn RS OMasEEns (¥ 3-&-1), UV-C &
UV-B (T 1 AKDOf#E EI2if S C-C = C-T IZR ISR S, il & DFa8-> T, B
FIETFE220E C=C & C=T £ 722%, TNV L DMFFOET, v rn7 2 M2 &
& (cyclobutane pyrimidine dimer: CPD) & FEIILTW D, FAFHIRIZ, 24 FEfECZ D0
KR A LBV ITEE T DA R > T b, Lol BOENR LN E—HOE425% LTIk
RETC, MR HDOHENZ L < TEe bipvy, 72& 21X, C=C 0% 5% L T DNA &% i
% &, C=C ORMUNIFRSTZEENFA SN D FIREMED 50% b oD, D, A O/L—/L LI
. IR A O 2 BB ICIBRERNAE T AMMA L EZ LN TS, &
DBIRTIZEENAET 0T, BEREELE LTOREEC INT 20 @m0 0, 70, KiEE
BB, AIBSAME, B 40 1% 2 A DRAET 5, EEtha HARTIX, @lE O S &
ZHERFT 272012iE, ANEREIN S ORI RO THE L B X bd,
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“A”O) l/ l/ IEL;L\DNAAEE
JL—)
o Ca)
« BIEFEEKT HDNAIFAdenine(A: 7T=2), ¢0¢©
Guanine(G:4' 7 =), Cytosine (C: h2) & @@’ ‘,\g

Thymine(T: FIL)DAEDEETH S, )
o EHMREAUT-DNAIZIZS 0T 4 B2 81K m
. privil (BHGHB @ "

(C-C, C-T, T-C, T-TNTE%, 5D EEHIIC
DNASHAIAES L, “C"ORMENIZIE “G"TlX

SHAMEEDL, ‘CTORAICIE ‘G T /a_
A ARIS0% DHERTRYIAENS, ChE

“A"DIL—ILEES,

DNAI= Fﬁ%ét#mﬁi OO
N
= \% ADIL—ILHSTIET BRA U

_\ MBS B A AR R I C LA ET
%ﬁﬁ%% AN =L ERAEES
U / / \
=~ CNEHIO KBRS GREILEETD
%@ RIS HABERESHD

mp

3-&-1 “A"DONL—

() ENRICEDRBEIH D A=K L

B ITEANEICH Y | ARMEREEM DR AN Z L 2 BERE X 28> T\ 5, %44
MRS O OG22 IR 2 Z E A ST, D 30 ELLENBE, IrEZOEWIERIC
DWVTOHT LWEIRNAEEN TV D,

RO L D S B AN L ST S9N E, BEIESRIE 2 % — 7 v MT L iz Sy PNl 23 i
FEINT, IR TE LT~ T ADEERAZFRFEO~ 7 AR 5 &R ORI &
O BEEDMEA XD 0, A O A AT ERAMR A BT U 72 B IS 5 &I kR T 5 B
BRWEINT, TO%, FEICBAMA SN DL FWEICKT 57 LL¥—Kiht UV-B O
ol ans Z ERHELMTENT,

S OIHIEISIE, IMREIROT=0L 10 AN OB G @A Tl & 7228, Th
VIR Cl3tilIt & 7ehoie, 2FED . %%ﬁ%m01105%tfékﬁ&mﬂ%%m%%
LT\ e, S HIZESMREN D BOSEITIL, IR A OV R IZBR)H L 72 il SOt & 7~ L.
KETITER %ﬁ%@@fwﬁw&ﬁf%m%ﬁm@ﬁﬁénto_®mﬂ%% X, REICE
WCHRIERRE D T 7 s 2B ORSRED B E S hu, RS2 Il 2 X 5 1@< 3
Ty —THEPFEINDG-O LT INTE T, £, ZOREO5| &1L, Mg
+ DNA O, & 2 WIEREITHHE LS RS2 IHl T 2@ 4 ovn =Rz E560
LB Z B, REAILD 90%LL % 5D 2 AILHIfE B AR S VA A R A 2 GRlass
TED BT E T, fE-o2iRE o, 2 <138 OfMRICBE T TEo@E2E25%) O
— O TH DRI E I T AIER 2R 72 IL-10 (f X —1 A F2-10) N Y /BRI & |
TR SOG 2358 5 L ST,
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T OBMFENES, BUIETIE, AEHRAREBT 5V A M A O—FfThH S RANKL
(receptor activator of NFkB ligand) 73 J0E SOGEHZIZHE I L (UV-B BBETRRZ T 5) |
Btk D7 oy 2O 5 RANK (RANKL 23563567 770X 57265 M)
ZI LTI e ZfRa Z R L Sl RS 2 il 28 & 2 FF0 TL-10 & ARk S8,
TP SORZ MM ZATe Y /BT o S MfIME T Mifa (T-reg) 25HEAN L S il 23k & 2 & PR
INTWD,

(5) IMRICL D REFIZNR

AR OB IMHI IR CADREEIZE 2 28 L U T b BEEROITEIME~DEETH
%, BUEETIC, M, BEES Y 1 L A DR 2 5 OB R /N % v T
JRS R E 4L, SR CIRERYME T ESE(L L R HNCAEC 35 2 L AR STV D, L Laes
. NEXRE LT EYYE 2 3755 S A0 MERIC TE W icd | EFIER E L 2o
T&ET, TDO—20F, ~ILRY ¢ VALK D HEHIEE O FRDNEIMUIL BRI RTH 2
EL FET, HIEED 4 VAT XD RIENADRIE b SIS BB T 22 &R ETH
bo Fio. VI F U OTVEBERERITT 2 BEAPUREEICS 2 5 HBOMNT N D, IR
< BT X0 HERl R & ARG O EERK - Th 5 NKMIOTEE XIS S 508, B AUFR
U A VAT D HURMIC T B Lo Te L E STV 5,

YRAMRIZ K D 0B I AR OB 72 50 E UG T 2 7 LAV — RIS E I35 Z L b |
BUE TIIARNITIZRE R TIIR W EEBEZBND LI ITR> TETND, FINETHE
SNHMEIME T Ml (Treg) 1%, ROGREHMED H 73 OMIS-CHEM 2 X B 2/ RET 5 H
CLRPE SR DFIE 2 MG 2@ & R 5 2 Lo, SRIMRIC X B K E O sl g2 L
THIREEL & 2 FTREMEDS B DMK DRI S & T D 72 O ERET E bE X b D,

7, SIMRIC X DL, BT AT S OB L B A U2V KEEERR T, R IR
B RRAE & DR TH D EHREEUE IS TRE LW D DA D RTEEME N H 5, H IS
72 B G DHD B B FB 1 D 2R A JBERFE OLA L, 6MED (&89 o35 & R<
725 B/ DAL D 6 {50 UV-B &) ORKEOEINFEAIBND &, RETRIERIGEH S KL T
VNN AR LIS K R DRI A, BEREOZEAME (RANKL 2 %5) O
MDD 2 LT, MERISEZMEIT 2 A N A 2 IL-10 OFBNRNIEHK LD T LU
NX—=IEPERERLTNEZEZ LN TND,

(6) RIEAMTIZLDENMRICKDEEDEL

BHTHRL RO T NI A TONTERTRS RV IZ WE A T DN [REOIEINE
T2 (513 & HEME 22 1729V, UVBIC K DBIETFOELRLS 2L v AR IcL
WANIZEER BRI EZ WV, 2O ORERITEIE TR 2D RLT W AR 20 IZ< WAL
N IR KD EERATHREE LT NI 2R LTV 5,

(N ENRIZEDANEADBEELHTE
FINRIT & D NORERE~DOEFZE & Ui, SWERI 228 (BBE ., Suremibil, Ak L)
LR OB, BRER A, ARERLY) BERHShTWD, —H T, BXziR05s
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SLTHRNTES 32D BaREN5, [ 3E-2 0, OBRE WU ok LTH
BEC GRLBEER) L SSMROBIR & . OF M BRBAOH & LTES 32 D AmiH &

DOMRE 1 DO R LT,
200

(=04 o s ﬁ‘lBI
100 %E‘/%(DE%[/’\}D oo FE+F
C w—w—x BB+
50 (Bt BB+ i+
i 2
—~ 20
8 —
I 10
- = 3
i :
2k e,
1 _7F+ﬁ3\73 LA s, s S—g
E B)E 5 S /DA RMEE i
0.5 EE WY e e e )
2 4 6 8 10 12 14
WATv IR

X 3-&-2 UVAUTysREBIRCLIEEDOH (AARE)
MOEIZEY BIE~DEER X I D RIS SERRFHRITR R 5, BIR Lzdh#id A A (IMED (%
G35 o3 B LR IR D FAIEER) =25mdem 2) IZOWVWTOHDOTHY, HARAZXRE LifsCldie
W EICEEBERUETH D, 7B, BARANOSHEE., AARIZHAT RIS 2 B MRV, B
MITELEOH DR & 28 EI3H RO —ME I B LEZRIZE Y 2 0 D AR L E R 2777,
(K #) Environmental Effects of Ozone Depletion and Its Interactions with Climate Change: 2010
Assessment (UNEP-EEAP, 2011)

X I DR NMERTOIN T T L LY ORI ARET 5 AEHERC, I vntl
VIS BEEKRT S (BB (EHEAT D, EX4 I DAEICRZTHE, BEHMTIZZ L
T ROB OB L2, A TIXBUILEIC SN D EEZ LN TWD, BfEDMETRH
Lo TN D DI, ﬁ%@ﬁé%@tﬁ@t& YDARRTHY, 20X ) REEEORMIT
BoL, NEOBRMICEENELDHZETHD,

UVB%@Ut&?Ti EHRE X 2 D3 BERSNDOT, HWEIZHEZBO T
FEX IV DRRZTLH I LIER, BARTIIEORE HOETEH ThHIVUX, B, fili. F1
’bf#@ﬂk%%%%m@nf 1H’%£ﬁ€5¢yD3ﬁAWéh5%ET%éoLﬂ

CHERE LCHEEZ AL, UVB 2ERBBROCHLE X 2 v D ik —E&L bk, Elsh
ﬁwﬁf%é ez, EEOEFD 6:%%%Lk%tﬁ%%0f%\t&:yD@%
BRE D T-T A Raalb AT7a—LAn, S TLIATa— Ll I D LBk
DIRVPVEICER SN D72, EF I DAMEV T B 2 LidZe <, —H Tk, BEHi

IEERBENRKEICAEL, KEIZE>TEI~A RS, AW®¢®&%%1$£%L
WV, B 2 DIFNEEMET, AN TOBREIRCE AN LI B E D & ROIENHARIC
D, BEHFNRAFEERZSIEEZT, %@kw\ﬁ%:iﬁ%@wﬁﬁﬁ%%ofwék%z
Hbivd, 7ok, K 3E-2 121, BHICEIMEEIB GG OE X I 2 D BRI LB R 2
IRLTED, MR ERIMRIE S BEN D WL B X I U D AR IE SN D,

—J5, K3 E-21R"T LI, FAMREIRONBE 5 L BT (RED) 251292 LR
ENTND
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&%«@P%&@E&inéﬁwﬁgﬁﬁﬁi%%ﬁ@ﬁé(H&EQ@UV%V%y
7 A) ICREEIT 5 (B2 D ARUCE L CIEEANR AR O D K EOmEE G BIRT25) |
D, LDt (RAF¥ 2 A7) IRIE L, SMRITK L TREZMED R WA TIER RO H 5 LN
WZEET DML 725, IR LIZEHBITAAFICOWTOEDOTHY | ADORWVEZFET
@5%%L%<&5kén1wé(UMWE&WZMD

Fio, AT BT L DA B L T, X< B LR BB L, BABILIRE O &
& & i U Co D W o0 IR DNVRF I BERE ﬁ%?%é_k@ﬁMéﬂfwéo

(8)UV-A DHEM
1) RBHIFFITHNT S UV-A DEE

INETHEY U EOWRD D NORFESCHIERDAERERIZE 2 2 W ENEAFI SN TE T,
KIFERIMR 2 I OV CEIR I 2 DA B RIS X 2 B BRI 72 E OGO BMERIS A TEE S i, LR
WRIRDHEATE, SRR X D& B OGS 2 D—2>TH 5, UV-B B fifilo & ThH
D UV-A I X D50l BI L Cix, UV-A 1% UV-B (T Xk 2508 2 Bik4 5 & oW s H

ZEE DO THLERNDIN TN, LovL, T UV-A 28, TEPERESE 2 Lok

TR EHSEEFICEE UV-B L REROEGZBIE 1O DNA ICHER L. KEERAR
VI DOFIEIZ HIRSEA TV D HREMER TR R S, & HIREMHlc b B 5 2 &M
B O NZ 72> TE T,

51z, UV-A 1 UV-B ICbe, HiFRIm < BiX 40~60 55 %<, A THLEO SO
JEWTWD L, KIEOEKRD FIEIZ 20% 6 EiET 5, BT AZBZHWMLTA->T 508 UV-
ATHD, KGO BIZIMEIRIRZ R E < AR EA BB LI T 2 & Fex DR O%
FEHHNCIE UV-A 28 UV-B L0 H30< BE LT\ 5 2 & 2R TGRSR N i il iy ST
%o JEALD Lk UV-A S EHEE K ORI & . UV-B 3R L O AR @) X )
FORERE DTN D, I HWEEINE D S EAAE R ITERIMNR T U D15 MERR SR 73 5 2 7 )
ETELTVDLDLEMIN TS, T CICRIMEDNTEMEEE 2T L T LD DK & 72 5 FhE
PELRD LN TEY . SBITKEIERRE & U CIRMERESE 2 W NSHIET 2 020580 &4 — 7
v hDO—>THD, UV-A OREFE~OENTAIT-> &) ERFRMCGEH SN TE 240, BHR
I2& > T UV-A SRIZEE R A DOFRIET B 721 Tlka <, B REOME D b EE L&
X BHiD,

2)fERaAMI=HT S UV-A DREEHK

UV-A i, UV-BIZH~, DNA (25221 55 S 135 1000 57D 1 L5078, MR I)E < &
ILENIZE W, AT, filf, UV-A 28O fifla Tl BEFICERH > THLRHED DO
PA 7L E SRV DO T, HEETREIELS, BEFICEEDNEL IBESNHR D L 0b
NTW5, DED, FERACRDRLTNEEZLND, TNODOMENG, UV-A i
FEMERFO, b - R TRIICE o TEHELEZZ LD,
3) UV-A O#E{EL{ERA

BTE, ZLICBET 298 & L TR LPEY) (advanced glycation end products:AGEs)
PHER SN TW5, AGEs [ZFREOBE 205 L LRWKIST, B (Fva—A 77 h—
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A2 E) DA E, IFESS DNA LiEGT 5, ZOfER. RHoRBVWEREELD=2 7 —5
> RORMERRME DRI & BERBIC 2L 25538 L. WMEDME T T D8 REE D L oRe72 5 A DJFIA
W25 EEZHNTND,
4) UV-A IC&BHEL

BARIZOT 0 KIS BT SR 72 & OREERITIE, B & MET D R Z
bt (FBRIFEL EREOBAERHER L, HAERIERHEE ) BNAbhd, ZOERZNOENME
BRHEICIZ, AGE THDHANVARFT AF—/L U U (carboxymethyl lysine:CML) 23 K&(ZIL
HLTWD, &6, CMLALS L MERMEIL, UVFAICK D AEL DT 7 1> (elafin) @
T=ORBIC L DBREN—JBREEL 700 . REICOEVILEENINTHEEZ N TV, £
7o, UVFAIC L 0 AU D1EMERESE D CML AA: S HICm D 5

UV-A (ZEMZ#E L CREICHEICED TS, £72. UVA [ZBT T A& HRT 5720
ENTHEBEIZWD LI ND Z L1272, LhbOFRRICR DD CTHERNILETH D, HEETO
JRIK & 722 UV-B R 720F T <, LA RET 5121 UV-A PR EHEE ThH H 2 & B ERiE T
&5,
5) UV-A & AS/—%

BERG DS v D2 A TERIMRH R OB FEE THRIET 5, FrZ UV-B ITEE 2T 2k
CEBEWRNE Y7 T H RO 2 ER(CPD:cyclobutane pyrimidine dimer) % £k %,
CPD 28fR»> CTIEEH S LD L BIn FARZE Z 3, UV-A L, EEESF DNA IZWIN S 15
Hix, UV-B ICH AR, & ZARRBUAHET D AFMIIEA T = 2> T0D T
W, FDOAT =20 UV-A TH U DIEEBBEOIERERISHEE T2 &, EriEsnh, 20
FER CPD BNERSND, 61T, UVA ZInOV- R MIla TIx, RIMRRBER Kb o2k, K
IRfE]f% £ Clfe L C CPD AER I D Z LB LN SN, ZDTD, BADHTHEIE
BRENAT )= BEICUVARFRERTHRIET DB HNTWD, BT CREZERIT
HA T =%, RIEOMIAE SN BT D (FICREAMROED FIZIEFO 28 < Fo
D0 SR DlaEZE 2 5F D CPD AEa Iz %) 72Tl i, A7/ —~OFRKIZ7
% THHAOHE]] ThHDH, UVA ZEEICY T, KEZERESTHIRETVa 13X 7 /“"\70)%‘
SiE 2 i 8O 2 AIREMED B B
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(9) EIMRIFSEBICKDBADERE

ORI BIZ LD IRA~OEBIZ DN T, AMEOEIMA R OIFD, ANESCRR
F R BTN D,

FIAREICEI L Tix, UNEP BREEZER A S iEE (2010) (2T, BB ANEIC
DWTITEANROBEE R 6 Th 528, #EW&LOWTiﬁ%ﬁi< WEBRT D 2
EERRTHAIIRONTEY £/, BETANICE LT3N & OB 2 R+ 72
AELIZ 72N E LTV, [AMEE TR, BRAICEL T, KEEA~OIZ< \BREZER Y X
JHENTHDZ LR LTS, ZOEM, BRI L THEIMEOBEENER SN
TWn5,

RIZxH 2880, KO OESFAXL Y b BELUIS L2 SR DO F R R E W,
MIXEOFEICLVEEINS, 070, [UEEILOEEEZITHE LTS,

(10) N ERX K

2L OEBANFETIE, Y VEMEIC XD UV-BEFEREOHEME Y ., B 5 AR
<EICBEDDITERRADOZAL DL A NOEFICERREEL KIFL TS, HROZ W HE
A OIRIRFRIT OYEIN, K% 58 5 DI VAR AE T BIZBET 7ZALC 22 D 72 e vy D
FER L W7o b DT T ~T, HAD UV-B BT 213 < &S BHERT & e THE
LTWAER Lo TWDATREMDNE D, 2D K ) 2 TEIER 02 ki, fEIcmEE L |
WRBOW T2 b5, 72k, WHO T, < OEHICFIH I TS sunbed (HA
FETCHBET~ YY) OFAHIR FIAZLE) 2RkOTEY, ZORGEO—DIZ 18 L T
HIF TN B

KGO IR ~OBMRENE BABET 2 HiEE LCOE, BN TIRI T, HE2IHET S,
UV 7y FO BB TRAREFYV 7T 2 EENRT  FDOA T X2 ENT 5 o ST,
ARETILDEBRD, 2 ERH DL, ZNHDOFIET, BRI BOAEREEL BWEED N
T REEDEIITT D, HERES L BANEEIRFIEL. Lo, Fin, k2L & v o 72 AR
REERE, & HIIFAN. R, FEIE W EREMRERIIG U T, MAZEICR DT
W, FEERIZ i%@iaﬁﬂ7/x%$&¢é CIFEELWEA S, MAERH LT T, Th
ENDANIZE > Tl I D, £ L TENEZERIZT DDICLER BN ED
BBIONNY =2 ERT DD, BIIED L ZARMERERMENFED .,

ZOEOIRH UV A Ty 7 ZIFHANRIERETHY | RIS BEERT LY — 1 &
LTERT 700 X0~ hinifssnsd,

AR XK B LEEBRICR OGN D SO AIRORIE T, FHER ERHCKR 0BG cRE S [F
HI ™4,

*RERO P OKEBEDED Z LBV, BLO—HTH D,

- El EOD%EE%»%OTb\5¥1§%®ﬂﬁf&)éﬁﬂgﬁ‘\ E:ELE (&)ﬁlbg) @fﬁ)%%ﬁﬂ:i%ﬂ:ﬁ;’jﬂc)\n
IAATL DIRR

M HO A A B TEY LSRR,

***** IARC Tl sunbed (EANREEFRTAHBET V) 2 b NMIXTARBAMELY « 2 0—F 1124508
LTW5,
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1) Aig
- FANUELS BEEO TR OB FTIEIA T ONERT D ETH D, Kz, EN

Taﬂ ST OBRMRTH D,

BVEBIR O ORI AITEIMNC BT 2 8EMRIE L BOHILICKRE 2R H 503, 1

FETOAEZEDNRIT NI,

W72 AR DRI & 7= - Tld, SIROBEL, K 2 b & T 2808 7 WA 2

VBEL D,
RN BT D FRHTBIRID D ERAMNRRT TR O R 7 —H & U<, BEEIZRFRL Dl % 37
TAHIZEDPRINTWA,

2) KRR

ML, o TV W TR, MR DOIX< BEEH O TRRITAS N TH D,
B L SAMRIE S BV 2 R 9 — 72 I Z 72 3, UPF (UV protection
factor) EWHIBZFNRELOOH D,

M OEIREIRIZIX, AEROFM, B, A, B JZSPEBRLTERY, i
YA, BRI, W, KRR ED X HITEET 20T - XD LTV,

Ar | EHT & RARD EITEESMEXTR IS 2 . B CIEEVHIEDOBLE N O OFLE b LI TH
Do BATERIMRIZNT T2 DGR, RN WIS 5 72 60 AR - TR,
B2 ED 72 D B R L RIR EFICBEE T2 B2 b, BEEITEHT 51Z) BREV,
FrlZan FEE TR E LT A7 ZEFE ML TV LD EFIEIZR ) o, #
MOAT, ARETHIITENSRV, KikS ., HEOKBGZROD M T ToRI30kk
J1E ) DEVFREXIR & U CTAFE LW, i LWEEHICIE, WA & b RO TR,

)P RH)— A

P A7 U—FlL SPF Offi (6 725 50+) 128V RSN 722 %, SPF30 O
P AT Y — L H 75%5%%&%@9%& LCTHERE SN D r— AR KL AbN D,

A7 U —ANE, MERERHMEEERICH W SN2 E (2mg/em?) TidZe<, LV iKHE
(0.5mg/cm?) T“ﬁﬁb\%ﬂé_&z’»%@Q ZOEAITIIRFLS LTz SPF OMEREITRE O bl
72vy (SPF16—SPF2) O THENMETHDH, £lo, A7 U —Flo @D L3R+
DI — AN D72 TR,

— T, HIMROTFEEEE L T, SPF [EOEWY U R 7 U —Hl O % KR SRR
DIBDRFIZIRET RE, HHWIH A7 V—VFE UV A 27 v 7 AR—EfELL Lo
BT RE, L oldiix s 5EL D 5,

4) RO RIME* K

SRR SR T DR DI < FE A BE T DITIT KB 2 BET D 2 E BB, 522U
FATT D2 L FHE L, IRICEBERBES 472 5 DIIR T 503, AN RS &5 &
DT X ii&i\%ﬁﬁ)%@}i%#%ﬁb\%%’é RO L FIAT I LERH D,

T AT T T AT v 7D AT RITIE, IR > FO L AR fEbind L9
2o TETEY, ¥ 7T ATEAR T UV-B O KO UV-A Hit o KE s %
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WIS D ZENTE D, B, L ZD/NSWOEDREDEIRIZHDRNY 7T ADGE
JED O LS DM 2> HARICA D WRetE R & 5, 2D K D R, DRV 7T A%
WFTND & IRICADIDEN DI IR D T2 OIEFLINEER L 0 K& B EN (LT
LA REMEN D LD THEENLETH D, FIMBH LTy 7 $HY T hear 27 by
Ri3AEER B> T, bW LA HIEANT 5 HIRBENT 3 U TIR 2 2 BB PR
ERAR
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SEEH 2. BNRICXIEHEBRANDEE

(1) ENRITH T HHEP ORI EAN=X L

UV-B STkt U TRl A RE R I T EA R RS & 7”7, 1% UV-B BUR &k 57

DICBENT D2 ENTEX LN, HMIIBEIT5Z LN TERY, LML, TNEAD LI
BV J OBRMBIFE 2 32012 & A L ORI EINRZ BT 2B OA =A% H - T
W5,

DNA. % 378, 887 & OAEMMERHC VAR A RS 713 UV-B TR LTk
BEZMERE, L L, UVBABEICY7Z->ThH, 0L —E8 LWERRICEIET 2 =
EMWTERY, MRV B IIZIZE A EOREWHE T, UV-B GHIFER LI 1T 2 4
SRR E DGR A 55 L, UV-B BUR DS SED h o EE e AR B IZRE T 5 O & fHLik 3
HDARNZALE L5 TS, £7o, EOIESLELRET LV v 7/ Aga B LT LI
£ UV-BSHHZE b SN DNEEMOLL R EZO T Z L b HOILTND, L LR G,
Z DL 7R A D0 < <o TNERICEIEE L7z UV-B IC k- T DNA B2 %1 %,

UK L THEIE DNA OBRBEZEE T LWL DDA N =R L% H 5T D,

DNA TSN END Z LI X VB ENT v 7 a T 2 U RIE Y IV U H A ~—
UVA~FOHOFEERO 2R L X—L LT, ¥4 ~—%2UK+ 585% (DNA
photolyase) ([ZX-oTEBEEND, £/, b9 DD EEL DNA HE#EMTH D (6-4) )
FEM G . RIBICRF R 2ERICE VB SN S, & MIE(LORFE T, 20 X 5 el
Bz Kol B BN TV,

H~EIRED UV-B FREHZ X 2D A b L AREITIE, A EE - ORH L~ LD
KTFEQRT TR A REAKICED 2 &5 1. #M%%%ﬁh%%ﬁﬁ-@%L%Lbk
BRFORILNNLD EHRERHY, ZHDY 7T /REIZIT UV-B I &0 MlkAIc
E&éﬂé%ﬁ%ﬁ#ﬁ%ﬁ&%%%ﬁbf“é_&ﬂ%%ﬂ_éhooﬁéaiﬁDNA
HIE O RS EF R BL 2 b 7o) BRI IEHR B O UV-B 1%, O, fb7s & OAIRER

DFEEBFRZHIEH L TV D05, hoflx DR AT b LT, ZOHIfENTIE UV-B (2 FF5
M7 NZRENE S LTV D EEXLN TV,

() EIMDORBEAN—AXLICEZERER~ADEE
LINRIIERBI O RN L HRF-HRFEMAERE 2 LS, TNBRAERRICEBIT 5%
BHAER, =X VX—B#), fWEE2sE5, UVB ZBE Sy CIidsEics £
DR O DY | filidy) & EREMER RO OMAERNEELZT 5, Bk
MEDLS Y OREITRER L ZTUOEEAEMIC L > TREE LTOBMDMET L, %HER
WA T U TREE EOAEMC LY LR COT AAY— RBEDD, 2O X DI, HE
Y75 UV-B BT 25210 % & | B OVELFIECIAENT & 2 02k L. @i~ kel
ETEANTORBEROMRICEEEL HE X 5D T, ARERL-LTOEBIIHYICKRE D
DIZRY 5 %, 72k, BRFEOHEREDO—HITE B~D UV-B S OEHNEZEIC LD b

=
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DObdHD, UV-B DR hiE, —ROICEREBIMIESD 2 B 5 BEixb i 7D M8,
WHZREF D CO N L RUTERMENRTRE D, Lieid-> T, UV-B Ol &L CO2 DfF
KD LAV OAEE & R R~ RGOl 2 35 ECTEELRLTHA I,

RISl R72 X 512, UV-BICHIET 5 72 O OLEACIL, T DIREALT= % D 53 i\ 2 28
B2 DR B B, HARRIUE LR OFHESS UV-B SNz 5 & 512 5ED
MEIERZEIE, ERE DB LM ECL<T5, £/, UV-B B HER oA O
W Z ST 03, TNBEDEOHRSINT ST EL 529 5, EHENEERY
T EI B END ENALFRNT R E DD CLofif) . A &R D BTG D 5y it e o
ZACITPEROAERERIZIT D B & RBRFERICERHBERAL O, 20 XHIT,
RO I BED AL (IRER) & A O SO L%l U TR, 7285
fift %38 U C BRI EE 52 T\ D,

(B ENMRORREEICKSIED~DFEDH
WERAER, IBEE UV-B B L < B LTV % R s Iy o b 23 e
OB DUV TV WRTREVEDN 8 5, FARRKRE & ONFE K B i Cl, FRERER L~ L
UV-B it OBREEICHE)S LTV AHEMAS, 4V EIREIC L5 UV-B g L~ o ERIC K
THELZIT WD, BUE, BEERICBIT 24 iz k» THl & 2 S 2 Hillk& ED &
{biZ, PO = FERM DR REE & [FRRIC, BT A U I DT VT 4 7T — 7 O il
BMHCAEET DL OFEOAEBM EAGFEE)H L T D, UV-B R O O RS 3
LA T AOEBITEE O AR NS OB, EBOREWESL H 5, FEjoRE s &b
2, B O Z NS OMEIZERA RO E LT LT TH A D, R UV-B I N4 %5
HHEIZDT D @O E ORI E ORI TIXZE O RREER B D,
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SEEM 3. BIRICLLKBERBRANDEE

(D RIMRICL DI KBERROEEMIET

HHABOFTH, UV-B 2KEERRRICK LT OAEFEEDIKT & AR E K ORE
BEICRDEEL 52 TWDH I EN, ITFEFZTTOES L OEMRESCRICBWTHL N E R
S TET, TOMBAEMIZIINI TV T holMT T 07 N, KESE, 1ERHEAY.
WoNEM T T o N BT 7 R REBEOAE, SHICHERETE ENLD,

AW AEPEDIR T IT, BWEEHOT X TOBRBE~LEET D 2 LT 0 | FORR L OVERE
FOREECHRBICEL A Z TR B D, F7o. EAEE RO TIX CO2 DWFE~D
WA EOWR D % T2 b T AN H 5,

IKEEAERER ~DEINR DO RBITE RIS AKFT D, WE D LIZERAMNT LT2EBARO
ERZF TR WER AR b)) 13, R & & 612 UV-B ks 5 UV-A falsg~ & 5508
B35 (Neale & Kieber, 2000), 1EF AT RLITkIG: & 3 5 BRSO A
BT Z o TRZRY | ARBRIZBIT 2 REBEBEDERNEL | SAMOREEHE TR, £
DIEFHIFEC N2 D,

(2) BNWMRISHT HKBEERBRDIIEAD=X L

KEAERERO NI TV TN T 7 7 b oG ickEfat | FEIRAEREROMY & [FERIZ,
FORBNUE (A 2 AR Y ART X W) MRS ER T2 ENTE S, BHEET
(2K ARESR Tl 20 TR O SR E D3 SV TV D, N—L T s TVH NV 7
JL—2 (HABs) & L TECH BT DB RIS E 2 OB L 0 £ <&
A TEY | SRS 5 & MRS SEINRRIUE 2% ST H SMlle 2 i+ 5,
L, 20V A7 =L LTORE 2 FZBRAVCFER L72BIIZR 5 TWH 2 O33R
TH 5,

(3)UV-B DR ELREEREDERMY

KB ARE RIS B H A 2815 & LT, UV-B OB % X <2 5K D2 AW,
KOEIRAICHE ZEETKRPICER L TWA Z ERET NG, WESPCHED A Y 2
2 (KRESOBRDIHFPERRBE EBUKRE) OEBRICE 5 L. AKFTo UV-B, UV-A, KOEAKRA
Bt (PAR) “0O%iiIE72 0 UV-B IR BEVEE TLOAEE LW L3 50
ENTW5D, BFROEZFIC L RSN HKIERERE™ FIch 2 £ EIEAE (0~6m) NTIX
KBENEIRG T 570, MW7 5 7 F it PAR 2N L THRARKREIT O 2, £E (0~

FONS DTN TATN s T BT, NEICL S THEEREN T T 7 b RS TRE R B
L. Harmful Algal Blooms(HABs) D = & Th 25, HERITFREAEY & X T\,

A RRA RS (PAR) &iX. 400 225 700nm DR O AR % & L, Photosynthetically Active
Radiation DI TH %S, 72, PhAR & b1V 9,

OKIREE LT, BETKENEMICE LT AEOZEEXL, FOLEBELE TEBTIIKOBEAIFEZY
(<,
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1.8m) Tix UV-B Og% 51T 5, ZORBORE SITKOEHREIRE OEEIIKET D,
UV-B B EOEIMC L > T, BHEMIENEHAEER D DME~ BB T 2 aTEERH Y |
Z OEITEEDORIEKTO CO BEEIZHEL 5 2 B AlREMEN KXW, BUE, $hEREG%
ER LT UV-B OEZHET 52 ET LV biIBE STV D,

(M) FRAGERYE UV-B OBREORE

W77 7 b G r BN ERLBRICEELONT 7 U TIZL D0
K DK L CRAT 2 6 A (CDOM) 1%, UV-B O/KH T = 4 b
S, UV-B OREBZBRET 5, ZHICE-> T, KTPOREBEEENEML, LA -T
CDOM DIz EF G5, —H. 2377 U 71X CDOM ORI LIRS BV H o T 5,
F72. UV-BIZ L > T CDOM I35 XD DT, HEEAEREN UV-B 0EE %2 L0 2<%
FHEOTREDT D, ZDXHIC, CDOM IZHERBE TORBEMERICH N TH —EDOKE %
Rizd,

G)EBEETORBEEDMNDENMROTEE

W77 bAZk D 1 B4 0 0 1m2 0K 72 0 OJEAERIT, UV oKPiE
WREIZ K s THREICKVEEDNEDL Z LICLY, FAYV V2RI THENT D
ETHIENTWS, T T 7 FUoBNERLTWDERBKDIESTEE L IRAHE L EE
T 5L, KT OIEAEFERILE BT 1.5~3.5%W T 5, EAMT LIz EMIER A~
7 MV OIRETRE R NEEHEDMAEDOREIZ L > TE, &Y v 2EDOHDIZ X 555D
WLV KRS ORI T T b v D B R TR M TR 8.5% T % &
FHI X3 T 5 (Neale & Kieber, 2000),
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SEEM 4. ENRICKDIMBOERE

(D EIMREFICLIMEHIE

Y SRR O A FEIR OB & KR L L O AE/ERIC & - T, HAEPERS S
LT SMMOIEER 725 S d Z ERER I TV D, Bix 72 REME Ok, EE%)
RNLAM (FF2F v 27%) 1%, UVBICE D RSN, BESHMEDIK /2L
OEREMEESND, ZO7=H, UV-B BEESHMNT 25 EHEEE 0 FrCRIRNE <
A S BN OB U CIIM Bt OB E L, AR FEN TS5,

# &1 B COMBIBIIC A 5.2 DREER 2R Liend, [UEZLIE R
ENTABMOENRTENT 250 S 22 S5 iR H 5 (UNEP-EEAP,
2010), HILOEEIE, iR, @R, KRRGEWEOFEIC L > TSN 5,

% 3EK-1 BAOMBFLICEEL 52 5 HEERORNR

UV-B T i RRIGHE
TITAF v FHEH T FRUN EELA EELA
K Gz R FEH I EELA

X TIEFITHR ) THRVy ) THRRREE ) TH5\y ) O 4 BePE TRkl L T\ %,

(2) M DEINMEX K

KIGEERIMRIZ K DMEHBIGE 2 Ml 2 72012, HLZEASSEEBEADIL Anbind,
UAE, SRIMVRA DI ) | LI FifE D 7 7 AT 7 B SOSRAMRIC X 2 BI5 2 IiH 35
WINA GEIMRRINA, S ER) 72 EDBFBHEL TWD, Bl O DHESRZ L0 F8HL
SINTAZ BT ITRAF Y7 (RVZF LR Tr L) X, SEIME~OMmER L
OFEMENM E L7z (UNEP-EEAP, 2003), < Ofth, itk @y 122 EA] (HALS) 2 SLL
FERIRG LTI T AT v 7 IMEDIVIZRIZ, MR D Z L o TV b, %K
EARNOROM LT, SEIMRE REELIC L DB T DT T AT v 7 EEMORE
20305 2 A M aEF/MESE ST DICEE TH H (UNEP-EEAP, 2003), & 5L T,
PERBEDOI T E T UINA & AR TRARED —MH UL ZE UL BN SWT ) 20— LRI D
BARBED LTS ZEND, IRINFIE L TORR, S HICHEERE LTOREIZON
TOFMENEREE L 72> TV % (UNEP-EEAP, 2007),
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SEENS. T VBHREXRIE~DER

T SEREE DS KRRV S0 R P R RALAR A KT O W T O ORFZERE BB L
T. UNEP OBREEREN M /L5 E (UNEP-EEAP, 2014) ([ZHFESN TV 5,

(1) #VUBHENEORENE OB

FRJE B A g ORI, NBRICHh S s A v EEYE (ODS) O K> T
FlEEZ SN, TRETHY VEORELHRIE LT, ODS OAELMHEH, 725 NI/
HIER 2 HHIAHED Hivsd, ODS & L THIRIRG L 725> TWAEIT D T NICHEFE SR
FEAHR e BUORFMABLEN TH D,

ODS (Zxl9 2 #iHl 2 dETeH, ODS ONER L 7 D Hix R BEMME OB LD bt Tx
7o REBEWEOHIZIZ, o TNIC, 7 vFHR, HFE BELSoTo v P VR EZMAT A
MBEENTND, T, ABEFEDIMNZ S EMIFENZ L > T a F VR a2 & AT A
IR KRN SN TV D, FIC, Sk X - T, i~ 7 AL sHRE AR
T OBEERAIE L TOREZRZEbMBNTND,

RFREAE

7 rEk/Ls (CHBrs) V7 mE A%y (CHeBr2) [FHEEND HREUITHE STV
DN, EOMEOHEEREE LM EL T\ D, RRUCHHIH Sz mE X 2 O
IR K D BB A ORHITEE S #3R L~UL DA o ORREE & HilZ k> T3l S Tun
%, BV T 0 ® A X O RHBRE S O HIR T B &[RRI SR TEERRE & 15 I A i
ThbH, 7rEAZ AADOIALF R KRG FH T 1~3 BHRE L EHHEMTH L3, £hic
HEOLT, B THRILEINTZT BEA X D 90%LL LS it S D & R
HHILTND,

1-F7nEFO/y
1-7mE7m/Nr (n-Cs3H7Br) (3, Bl FEH| HUHRT o F = MeEHE I
SNTWDHIED, ODS THDH CFC-113 RA T N7 uufR L LOREWE L L TE&BEE
T OWEEAl, BEEROEFZER . EORBTHWONTE 2, 7 AU W ERERET
(USEPA) O#FHAEWEICET 2EIKE (SNAP) TiE, TEFER D=0 ORBFSH
ELTOMBDOIIK L THAZREEZIT-> TWD, LU S, BRI A A - EraR
BRine ., BNAMEEIRD & LEEmERRD STV 5,

—BIERE

—E{LRFE (BrO) 1Er FEROBEFBERRUCIB N T AT L ALT 4 K (DMS) O+
B LB O —2 L LTI TS B2 BT\ b, DMS O KRB bITERKIC
B LEERT 0 Y VAR TH Y | BRESCABELCHET 5 2 & T, [UEIC b eE%
FlFE 9, — b RFBOF e AERIRITER B2 b Tnd,
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=R (B B |
P LIRFEIL ODS O —2 & L THIHIXIRIZ > TWDWE TH 503, KRR oM bR

FIREDOWWDITHHA T P 2 — b DO TFTEIY HESCHTHDL Z D, RIS TWY
IRWREAERDAET D FIREMEDN B D,

71 BRIV AOFAETUZOWNTII, ABFAER, BRRBAERLE 470, RENRES )

Do RAITRMENTWARWEEZRHRFEAERDO—> DM & L TIRRIBHNE 26
NTWD, RRIBHIOERZR T AL % O KR T HIFI A OZ(IZ L - T, 2054 R

IHBEINDG D, SBOWEICAHEES Z BT AMREMENH D,

HCFO 1233zd(E)

t Fnzon7itnal—Ry (HCFC) 1% CFC OREME L L THIOICHRShT-Y
BHToHDHMN, OH 7 VNS I B REKFMNPLT L FiTm< 72 < kB~
TR OMIGIRE RV D RN H D Z LD, BUETIHHRIXIG L 72> T D,

ZHUCHK L, trans-1-7 m1-3,33- kY 747~y (HCFO 1233zd(E)) 3R
Al WEE 2O NTIEBEEO R TREME & L TREBESNEWE Th 5, —dHOEMR
B CHIRWEE L~V AR LTV, 2B, HCFO (b Fuszunritdutl 7 02) i
HCFC o—ff7Z53, C=C _HEfEEa %A LT Y RKEMPET O HFC [T THELL
oo, ODP EIFMRD T/hav, Ziul, C=C _HEHifGx AL TWD (L7447
o oReE) Z xR L, HCFC & XAIT 57292 HCFO L RS Tnb

IYERILIY)IL
BB R L 7> TV D BAEA TFLOREBWE & L TEARIE LTHWLRTEY . 5
HANIERT A2 b TFREND, 7 v{bZL7 UL (SOF2) OKRKH TOEMLK T X
L FMITRE L (>800 ), FERREMFRITIZKRS~OEITIAL L EKEREEZZ HD (18
nzéiméﬁ :i%rajﬁ) BASHNZITME AR C, BT L 7 v RO REBZ HNTE
I RAE T B BB ORI TR ENTWARW, ek, 7 vk AL 7 ULk
j(%:’rfocymﬂﬁﬂjﬂiT/‘/ﬂ?/I/ (GWP fl) ZHLTCNVD I ERHEIN TN D,

AL/ =TI ARTFIL
1-3 vk =7 Fr 7 F L (n-CaFol) 1%, MDY ) —F— FHEETOmR
FY AT DOWHEH 2 EDHETO CFC-113 DREMEDOHEMO—>Th 5, KK Tl
HOP RN EFERVERBRR E B 2 D, TOHMITEIFMBRE L H#HEIh T, ODP b
T GWP B IEFIT/h S,

(=] =) % g = g R o

B Rkr7rtatr 7 (HFO) ik, HCFO (b FrZnu7idntl 7 o) L
#k. HFC (k Frynmrf—Ry) ORTH C=C _HEMEGEHT 5T V7V RILEH DR
Fre L THOWLITWS, HF01234ze & HFO1234yf 13, HaAl, =7 v v LEEA|
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EIMSEEH

LEOHETOREWE L L THREINTZWE THSH, HFO1234ze IR L TlE, BMEFEMR
BimMRER T, RV EEE R LTS, e REAFEMBES, GWP H/han,

(2) AV UBHIRICHS KRE LR RBASKMERKICHT IR
OH YAl

A% HCFC, HFC 72 CORBNE T XA DOKRKZFMITOH 7 V& DRIRIZKE <L
K75, £72 OH 7 VW NVOREET 2L FlfRidtbF 4y o= 7 1 )V OARKIZK
ELEELTND, Lo T, OH 7 VHVIRERZE ORI 222 g L, 5% 0% %
FHT 2 Z R AY VEBIEDO RRE ~DR 27325 ETREITH 5,

OH 7 VA MTBUSHEDR < | £ DRKTIRE I TR | 2 RERFO IS
THUEIINE T 2720, OH 7 VANV OEEFHINIA S Cldwv, —FH, RRELZFHET 5
BT, OH 7 UV hNO%Eh & BRT 5 Z LIXEETH Y . OH 7 ¥ 1V OPREE SO

BB 2 2 & M REMEFET VO Z LMD R TH R TH S, H&iED OH 7
TV O EREFHIEOERSCIG RGO RITIN %, FHERGEERR 7 &b, EERHEE
FIA LB B2 CE T, ZTORER. OH RBE & A4 v O (JA0s) & ORI
ERRBERAMFAE T 2 2 & M i OH EEGHINE A W8I G b D Hiviz, JAO0s)
A RBEIURGFT D2 800, AV U ERBN 1% 35 Z L1z A0:)IEHK 1.5%H5 04
HETHRIND,

JACFHNZAER L7z OH 7 ¥ /uid, KRR COMERS & OGS THET 55, 20
—EBIEREKH TOHACFEIRICIB N THAES N D, TV < DO FMHE C1Thi
72 OH 7 U NV OE#EFHITIE, #BHlEh/- OH 7 U /VRE E BT T VD TRl S
HIRE L ORI EW—ED oo Tng, — T, A V7L (2-AFN-1,3-7
Z T 73 EOREMERRRIGAKERED S < NOx JRE MRV ¢l FERlSh7- OH
T IONNEERBIEET AN O RSN DREIZHETII 20T E N, &0 D Big 8l
STV, ZOFT, IKNOx KT TDOA Y T L7 EORwiERR{bKkFED OH Bk
B 5% D BUOSHERE DS FE AN TIRRE T E TORWATREME Z "2 L T 5, E7oiii Tk, OH
7 VANV OROGHE A EEFHIIT 2 FE BRI S, Ax REREE T TO OH USPEDBLHIA

ITONTEfER, W< OB TIE, FEHSN7e OH RISHEIZFHI S 45 SESPET AR
PO FPRINDBUSMEICHE R TRELS RDIBRP AN SN TEY | OH 7 ¥ UL DHKRIZ
B 53 2 REHAOME OFENERH ST D,

OH 7 VDRI 72 IR E IR OMERSy (Fl: AF vz arfRvl) & hLb—
— L LTHOWTREDL G TW5D, OH T P AL DOEEERZF DEH F Ly RIZonT
I, BT — 2 b O RS U OBEETT ML DHEEDO N THICE N T H A RE., REE
PEDFE SN TS, CO X NOx DOFARD AN S LMALFIRFRD A T = X LA OEFEDO AR
+aERRREBbND, ZORRAHEFIMEIFET 2600, FHEET ML DD

“OH 7 VU ANDEERAERIRNAY v DN K - TERT DREBRE T L KRR EDRIETH S
ZLinh, OH 7 VAN RE & J(03) & OMICITEMBEROFEERI TSN D,
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OH 7 U h NVBEDIAL 2 HEE L2k R, OH 1T CHs, CO, NOx 72 ¥ DA% O &
IR & RAFL, ABHBRE REER TRk D OH JREESAR S IERIFRRYIC 72 D AT HEME DS 80 5 =
EDFE STV D, IS, IMERUR D HUH EITEEAA 22 WS T, g A4 2 A% 1980
FELVIZEET 2 & OH OREEIREIX 1.7%HA T 5 L DETALTHIG & 5,

v

L E OO AATES T B BRI O WFT DR — B W THIER T X & Kb HE
BRRKIGRIEDO—>Th D, HRBIZBIT 54 OBEIRIZRERE 2> 5 O A4 A
& X TOXAL T 72 A Y U ER TR D, RIS %%@km%m&ﬁ//émfi vOC
L NOx A5 T 5720, 5% OREA Y v OERITIZ, 26 OTHELYE ORECZ D
B EOZELNEBERRFThHDH, S HIT k%%%ﬁ%ﬁﬁlﬁ//ime’%N%&
ETRFDO—>TH D,

L TOMBELY REO MLV RIFET I EICRe > TNDER, I—n w30
b7 A U B OFRH TIXBAMER S, —F7 7 27 OFH TITEIMEA A S STV 5, Hils
A=)V TCRLD L Ny 7 7T 0 KAV 3% << OHBR TEMMEM 258D b Tnb, £
NENOHIL O AREIL, BZIT> TWDIEFHETORATEA Y AR D T2 5T,
EFFHIR CAER SN A v O R EEEREIC B IRET 5720, A U EIBRAR O ik B
RLUTWDHUE DB LB COAY ARED MLy NIZBN SRR H D, —H.
ﬁyyyV?ﬁﬁ7~&%ﬁ@%ﬁf@%§ijy@%*&Uy7?~&®%ﬁﬂ%
2 20~40 I TOA Y » OEENNTZ OPINCHEE TR Hiv, i _ﬁﬁi%Wﬁ%ME
MAFRERBD NN EDIELH D,

KHEE DA PRI, X T oAb I A AR DN, BB DAY D
MACE > THEBELZIT 5, REEA Y DOBAIL, SRR E L KT TRl
B D O X ~D A o DA RIZ S R Z RIFET, 5% OIRENFAT A DN & [k
JEE A ORI R ROTER ZIE L, B8 E ) & i E ~D A o Ok & 2 N &
HLHHANEHL b D& TRIND,

BT DRERAL 6T T VERN S . A% O VIEORIEICEE 5 KEFERIMR O 1
HiF A L EEMEE L HAICER L, FICEORBIIEMREIZERE N EOHELH D,
LN LZED—FT, AV VU EORIEICHE S IR EDO BN EHEA Y R ST
FRENTH D ETIHHE LAY, RIMREOZE(LORETHMICIT R E A HEENRD 5,

z7aviv

X E =T 7 Y T N O AERER A~ DRI Tl =T rY MK DK
BELRIE NC B & U Ol & A0l U CL B8 - REANIC ORI SR8 42 RAE T, &
VU JERREEL, RO RE T TR RIS Ko TR SN S =7 v YL (i,
WHERIE, AW EAGRT =7 a Y L) ICEBE RETARERHD EEZZ bd, K
=7 a Y VORTHEBWE BRSNS =T a Yy v (7 1Y) iZonTiE, 0
AR 7 1 Y L O KR A I TE TV D LIEE AT, REICHEEET L
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FEROTY vy Vg Z2 Dl 2 A& 5,

ORI R =T a VY VOERICEETH D LT, TOHERITHM O NO%EE %2 KT
LTWD &L, LNLRB D, SOOI IR T 1Y )L OIS AN 8
2 E A TRl S TR,

Fkoxz7a  WVBEOEICE L TUL, 77 v 7 h—RURoage 7 vy i, %5
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