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Balb/c 3T3 flifig 2y neutral red BUD AAZHIEE L /-
St M AR AR R O B A SRR

BE

in vivo XU in vitro OXAFHEREBRICD W TILHMICHE L=, NEEEZ T OECD Of
1 RIA 2RITREN Balb/c 3T3 #Mifda W neutral red BDAH & RIEE U K E
BefCEik (3T3-NR JtEmEREE) OFTBEERE L TOREMEE EU/COLIPA MHILETR
ST NUTF—2a CORED EIKKRHF L, TOHE, in vive SBROBEHMEREH
IR 2 BMADINT &M, N6 EOFEMA BRI TERN > 20 WX KT
—& 7 7 A IVDOWH &AW ORR, T3T3-NR AFHMEABREIL in vivo R & OXIENE
<, BRYBOABEORBRZIMET HORXARTH S, EHmTEL, IadB, IR S
NEBEROSLTIET—FOBECHBEEZ THICHLNI TS LI TERhok. LoL.,
ZEBET @ Dr Spielmann KO AFLET—F 7 v AV EHWREHZ K DMRSCTREI N
ROKRFOWERR LN T Y FRRFHEORRFAETTD TN TE .

2B, AABEETETORRICBIT L HEBEFMITENR OO TR, MFRRTLI R
BRARMNDH S EARENE,
OHBAEEZ R T 572D OFHETIER <, HH#HEE M T 220D HETH 5,
Q@i WYX EMBEEOIRVWYECEBEREBENLUTHESKOHL TLUESME DA
BRERHETH D, ko, FEWETIRELWHENERZWEENH 5, HEEOHWYHEICD
WTHABRNDHISIHE L TIIEBRINNETH 5,
QUV-B RIS HE & 5O5 U THIBEIE 28 Z 9700 UV-B BIRIE & 72 % 5%
HEEOEMT E 5 A HNFTREMED D B,
@YeHEMFEBCRBEEL 2 BT SWE O IIE S IR WA RN B 5.
OHEMFEBUT BT 2 AR EKEEOBFHIANTRE/R /20, RidBRERIE THEEYE & HME S
=B 2 RS 5 B O )76 A A ERREIC DWW Tidin vivoil S TR T 20BN D 5,

BB, NUF—Ta rTRERNZREHICE > TN Y FOEAMNES eI nsE
BIRBD SNz Z NS, kidEGOlEERBEONEE R BB L = LTIl Z +45
WERFEENFALRTNE RSN, £, HRAHOFRFMLDL TN THZNED 5Nk
ZERVEHBETHRECENVEROFE TS I EDHREINTHY., SBBENS DR
RIZDWTHBH M ZED T LEND D, BIZ, HKEOEFELRE, dRkikesE T4E4H
L8 OEREFICDOVWTHEARBAEREZAbH D, ZOXIBRHERITITIBOERYE %
AWTHBIEOZ UM I OWTHER L TBBEND S,

INsEREEAZ, #B T B0 2E LD,

m
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1-1) B

R DAL HER O R RIS B W TIZ R - KERSHERR, BAAMRR, LEFELE
BRR, FREERRARCOMENLBEICEIDERINTVWS, —F,. BHEEOIENS
. NS ORLMURBE R RS ERHY L HEH LR WEBIEICEZEWA SFENERINT
W, LML, HILWHRICBEEMA D ZEICLVBRABPERECEE, £, —RHEE
KARERY A7 28082 2RIV, BEMFMEOBMAN S, HLWHENDEL
EBRERDHELRFEN, HEWFIENULOENZ LD I ENEHEMITIRENTWR T
BH7RN, £ T, EU TRABE LYY —ECVAM)ZFL L, REEHRLNYTFT—2a >y
EITo T3, FEOHEHMOZDIZKETIE ICCVAM ZFALL, ARREZSGRICEm L T
%, &z, OECD TRAEEZHWIHBIEA A BRI 2 2 @BIERPTH D,

ZDEDITHKTIIAREDIFE - FHBEZHFRICT> TETHY, BOETS ZHUTHIET S
KB A DHEND D, T J TR TIIRFRRIICE DWW T rIREZ: 5 I3k 3 A%
OFED7=D I BB RBEZEA T 52010, REREOBRRAR EREETT> TR, £z,
SEBITEBYRRICREE UTIRESI N F R DWTITBINICELD ANS & & AYATREN T DR
A0, MiERS SIS ERE L, AROMIEE B I CHRKRERMIC XD Z I
fliTadl L&,

1-2) /Ty bPEBREBEFMOEK

REEIC B D TIREWEHOERYEICDOWTNY F—3 g Y EF0N, 2hhs6E6N
B IE MO EATREME R EICOVTHALMILTHEL 2 ENTOBENBICBETH
0. BxBIRFBIERBRBEIC DOV TNUF—a v efFiok., UL, EBRMZEER
Po TN F—2 a LTS < OMREOHH E 2R BABL OB NS T &
M5, ZTORRECOVWTHOHIETINWNYF—2a L EEFT 52 E3RAMETH S &
Z X, TT, ARIRICBWTIEBATONY F— g VW EIE L, Zh % B
DB DGR & R £ AT AHIC & DA T T & EHE LTV, Et.
Bk B U\d OECD TREI N ABEOFE - REAEHSMIL., Th5 ORFADEED
WELZSNICHEIEFBICE TS ZL2EML TS,

™



1-3) R FAT D FHE

LMD 0 OB EBCEEE U TRE SN TV DRBIEEEEN, B2 ET
BZricky, ZORMEMELS BREFS ML, RBEE L TORYSHE QR EI 55
L. BETBIERED ., BWERRBEOERZEET 5, ZORNODICHIRES
EA R RE L,

ANE B2 BRI D W TBANICHAE L., FHMET 52008 TH0 . REBEOMHEH
L VFMOK SR &2 BMIEOEMIRM S MR Lz, —7. FEREIEL 0LV - 5 -
BEO b & TREEETENRENORDOM A B2 RS DWTIHIYT 5. Tl
GEEPRERD, $EAOWMR, THE. BIOBRERERRONE, AL OBRINTNS,
MR ERIIBM I NN HEOHFEEE ML, FMECERER L. RRESEEOBNO
Iz ZM E X N E IR AR RIS R E S N iR EIC L, EICHET 5.
CTHREINERBENZ S E SN ITEAMROY RO AEFRBEL LS ERERD,
Z ORI ET O TRIGHEET >,

IR BAOBEITE 1 3 FEEIIHIMER R E 2T 5 & LT, UFOEEE®RE
Uiz 7% (BERE : EXMH BED . HPEE @BEE : aRRseet vy —
ZUFHIZERD) | HUE % (BER S 7HA T AWM > & — R EgRD .« 43— Ok
BRI ho TR R R | KRB (ENTATRE - S . Ak £ (H
VR BERLY—) | MABT (3—t— EEWIED . NBER (HAAF— RILEER

WAPIRID .« MEBEA (BE¥ BEREEC s — SSERHN « 55 2 (AR
b o —  FEEIE)

AMMAHOBEILU FTOEBD., KFEE (BAE  EVM HEH). ©72% (Ex
#T B, MOREE (ARERLETI S — BB, BHE— (HAERT%
AR - HINERS). WM 1 GRRERERARESRE) . Hh F— (BENHEEERE
HEWP), WO BT (BIUTOFERKEEERE) . B ORE GUBKZAREES
FRZERL) . s GRFE RSN . HHRE (MRAZIEER) . HH o CGEREmpkss
TR AR T2

1-4) I B_BBEIZDONT
T B RBIEICOWTIE, NUFT—2a rr—y0ERE, BBRNEZTAND NS

ANFRABORK, BEROCBREICRIT 2N EEEEZHRL TRET 5,
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2B EBEHBRAERICONT
2-1) BB EZRINL -8 H

KBTI L OEYOEGORBELEDHDTH LN, TORVENGIIERT2HEL.
MOWARIIQB 2 AB S, REICKREREEEZRIETT, & MIHT2EBEERICBNTSH
IR E R BEE KITT, BB, BMUVOEIRENT F i B A= O/ T EE 2 5 %
L wrinkling. FA{LIE keratosis. FEMEVLIRAE telangiectasia, & > skin cancer #FEE S
5o —7 LEICEAS ZUMBANTFEL., FHEE T ¢ VY — neutral density filter & LT}
D, HORBEEENTHOIHKE> TS, BRAABABIIZOHAROHEBIAOALDIX
> TNBEN, ZNTHANERFERER > TNEEELNSHERIISHELTNS Y,

—7 . RE AR ITER U CEE BT Tidia <, (SR ERA NI
NI G INERICER L TW 3R N ZORBMERIEL, BHEEZREITIENEN
(Table 2-3), HIZIX, &/ O0CFRFEFONIIINHFEERTEYNE D, 2. Gk
%%@%K%%ﬁ%%?%gﬂlofmt:&%%oto:@iﬁ@ﬁékm%k@&5mx
FUBFEDENWETHEELRABEEEK I THENDH S, lupus erythematodes, polymorphic light
eruptions DX D IIRKAHONEZUREEZETL2HREDH S, £, BEEFORBIERICIE
Steven Johnson JEMFF DX DITERFOEER &L TEERY VIV F - EEEREBITYHL
< INHOFEED—DE LU THAEROKREE L TRERNENTWS RS EZSNS.,
o, BREEEEREOLDICHEEMNIC DNA BEBROREZ2ET5H O TEXFHEEN—
oL FXOBW<SEND, ZTOLDIT, AHEMOF EOFMIT/LHERSE D2 MR
WBWTHBD TEELRMES HDTNDS,

TORRY =L Py —OHEINC K ZUGEEDOEM,. A/ > I X 2 8RO BN E
EHRIZEANILTWS, —7), REEFEETEHBHELZE Z TUWEEZNAREICHIAT 5
AHEWEEINTNS,

B OECD TIAHEMERBRINBIRII DOV TOHA RIA DEMIFRI N, SEVFRBRIZBNT
FHEINDEEMENE V. LML, FIZ In vitro OERBIEICB W TR, HBRIEORENPERICD
WTONYF—2arrF—F eI U EE SRWENERLED ., TOREH
i % EREIBS EILT ATREMEA S W,

CDEDIREMN S, FhE 1 3FFEBEERBABIEICONTED BT, ES XH#AEZE
T, BRERICIHMET 2 2 &ICED,. RRICEORBENERREHEMNTTHI EE LR,

2-2) NBiEOES

WML INNEEE B> TR S, ERICBOTREESRER SR ERT. L, =C
TRABZESDBYIER, BHH 50N IERS SN BWOEY. &5 W LEWES & H
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MEERZEZ LERERICRBERERDENSFERELBONBLEEER T2, Z0K
STXHABEITHEND LR EZD CCKERTH 2NV EHRSICLDERE RN 210
TRITD I LT LD BENDBHIEIR T H 2 DN HE M (phototoxicity) (K& RISITIRE L 724
E VIR (photoirritation) & FES) . BRVIOHBRMBE L ADBRETIIEISTED 1 — 2 M
BOBBETREIASHRBRIETHSHHT LIVE—MH (photoallergy) . BIREHmMEINE TH 5 KE
1z 7 7 (photogenotoxicity) 3 % U 13 96 28 B M (photomutagenicity) . #¢BRWIE & W DIRTRIC K5 %
T 2 E T % 63878 Atk (photocarcinogenicity) 72 EIZ S 5,

TG, WE., EEHBSERICHEET 2L ZCBI5BMO—KFEKGTH D, A
7 (RE) KENRGE S UTRIL NIRRT OWTOAE KT %,

2-3) JtEMRAMF
KEHE T w7 X5 S HBIC RS NEWERE EZ BN L TWa0, i E<HORE
WEZD—#TH Y. 290nm LT OWEDOIEITHEIZEZEL 2 (Fig. 2-1),

JCRAAE YT R D RRIIT & 0 BB S R EEICETNERB L. #6208, #b
LVIRB TR F - UTHIE L. BORKIREBIZETT 208, JEHEEYHE (photosensitizer)
WEZDBEBTI PN ZERR LD, charge transfer 2 T2 &EZBU T, AERICHEEZ L X
Do BITEAE, HRNER S L WYEIZEELEEME IR 0GRV, UV/AERC X
DABEMEIL singlet (—EIH) H25WE wiplet (ZEIH) ORBRERLEINS, miE i
WEMTHO, EFEEWEITX D Efr(millisecond ELF)D triplet REEICEITT 2. T<HThi
BIStZERE. JLWBIC K DB BOUSE wiplet REEIZ K Do T D triplet {KEE DL B &
(photosensitisers) /i 51 EfE < 2 DOREIEIC K D FIEHETT 5. —DIFEFDH D WITKEREFO
IR B2 (free radical reaction) TH VD, ZOWERIIMELERTIHEGELEVWEEGRH S (1
BRI e D —DIIMANDIT RN F—IEBTHO, HHLRETHS 1 BEHBELHBRT 2
(2R e ZNSIBEKZHRT 2E0FOMBNERTZRLL. Hd0NTENs &HAR
BLEOAIEZRR T2 Z &Ik D, B#ED D WIRENICHEEZET,

HRMED BN SR OX R L2556 UV-B, UV-A, A, RIDEICH T 51D (Table
2-)e INHON, 1ABTUZDDOIFINF—E UV-B FIROASRGMER, HFHOET
EEL. SEOMEERISEZFERL, BRELVTHERMICHEEL L X, 230D ET3
RN ERETERANRDIRN, LML, UV-B BIEOAOZ B ARKICHRR TN, #E
WZEMIE W (Fig. 2-1). ABHEFM EME SR 2DREIZKRKONY 7 —2Ei#dT 5 UV-A TH
S, TNEDEREEOIMEIEOEEMHEEZEEKTLIEbDHSD, —FH, RABROBEAT R
VFE—IHMENES . T QR PEIRRELZBLIEDEEH>TH, BEFREBICEE



TE5ZEEEL, HEESREGEZFZRT S I &1/, Table 2-2 ICHRENXOHE &ZD4EMKY

BB oBRER L.

Table 2-1 : #1 EIZBZET 2O E BN TRV F—07

W HEER T %)L F — (mW/cm?2)
UV-B 280-320 nm 0.4
UV-A 320-400 nm 6.4
BECh# 400-780 nm 58.0
IRHE 0.78-1000_m 49.2
&gt 114.0

(Kampf. G. Farben, Lacke., 82, 194, 1976. /fk 5 (1989)2) & ¥ 5(H)

Table 2-2 1 & MIZIEH ® % WITRE B2 2 9O Ou R a

J it Y F 6B & (nm) B AVER I & (nm)
E% OB BT 290-320 297-307
A5 = o AaFEL 290-320, 320-480 290-310
E&32DEMR 290-310 290
HRIFOEE U IVE > MERE HE eI 440-470
UV #MNA 290-320 290-310
ERRE 290-320, 320-400, 400-600 varying
otodermatitis 290-320, 320-400 290-320
FLBEMEIRZ S (LE) e OVF#IR LE 290-320
L 290-400 ?
NOY ALY 2 L— SRl O BE 320-380 330-360
BT BRT LIVF— KIS
YN X 5y eEMN 320-400, 290-320 320-400
A 320-380 330-360

Fitzpatrick et al (1974) V& 0 51 H
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2-4) tEEHBREY

HEMEB Y E I Psoralen D & D AREW LR RS, A=Y — VD5 Tdh S acridine
R anthracene O XD IRFEEAERY. PiEH, RAEHES T2 ) FTY P UREYRE, LW

MPH B (Table 2- 3. Table 2-4),

Table 2-3 : & b THMMELEEE2EZ TYE

R IS s PR AOIE IR

Halogenated salicylanilides, TCSA|AMETH R - RETHZE KB, WEHLY LILF—

(Tetrachlorosaticylanilide) M, R E, hpH, TE
K& % M KO cross
photosensitivity reactions

Hexachlorphene, Bithionol, Bis-(2-hydroxy-|{H7 5164 et

3,5-dichlorophenyl) sulfide

Fentichlor (2,2’-dihydroxy-5,5"-| B EL B A K T LIIVF R

dichlorodiphenyl  sulfide),  Multifungin

{bromchlorsalicylanilid), Jadit (4-chloro-2-

hydroxybenzoic acid-N-n-butylamide)

5-Fluorouracil DUB e 5 RAEMFE DL

p-Aminobenzoic acid &F DT AT IVER  [JEARFGHEA AT VIV F -G

4,4’-Bis(3-phenylureido)-2,2’- Aokl A HOE A Kk, KT VIVF-RIE

stilbenedisulfonic acid) 33 & T Blankophor

AR QNS

Psoralen, 8-Methoxypsoralen, 5-| F B Y oD €2 3R B AR | TR ALBE . ANOKIE, AKIE &

Methoxypsoralen, 4,5’,8-Trimethylpsoralen

n & eRrimtE G0 72
»

FILHE

FEIH

~IVHEY M. T-7 LiH. Ceder HI.
SR —, 2 bh1ail. Sandalwood
i

@i

JeEE, RIERBRIE

LY

Umbelliferae, Rutaceae BRCERL A X R RE R, BRNE. S
I, KIEL

&#

Fluorescein,  Rose  bengal,  FEosin, |{L#Ef:. AFRESE KLEE, VPRI, /K, RIFRILE.

Erythrocine, Trypaflavin, Orange red, Para- St

phenylenediamine, Methylene blue,

Toluidine blue, Trypan blue

a—)vE —)VEksr. BHEAK

Phenanthrene, Naphthalene, Thiophene |8z A 8B IE ¥ smarting, H BEIT R, HKZ

Acridine, Anthracene, Phenanthrene, Phenol

AL &), Pitch

DB v > T—IZ

&

e, & —IVIERAE

Fitzpatric et al (1974) " 0 31 F




Table 2-4 : B HNHEYHE

%W S FR AR AE IR
ANVT #2272 FHEB4)
Sulfanilamide, ~ Sulfathiazole, Tulfapyridine,| B3 HEME. KT LIIF—
Sulfamethazine, Sulfaguanidine, Sulfisoxazole, B
Monochlorphenamide
AWK LT
Carbutamide, Tolbutamide, Chlorpropamide | LB T 32 tE M

ronoFy P RE(5)
6-Chlor-2H-1,2,4-benzothiadiazine-7-
sulfonamide-1,1-dioxide

MIPRSEE, BRHE3E

papular and 7% [ {4 ¥
B, TI—0

Quinethazone e I 3K s, AT LIVFE—
Rt

Tx ) FT VUG
Chlorpromazine(8), Promethazine, Mepazine,| 7 > F T4 F—, B B F ¥ WA
Stelazine, Trimeprazine, Compazine,|Ht B & 3£ | infestation|maculopapular and %k
Promazine agent, JRIGFHTHIE., HiBHEL. KEGALR

[ SN 3 W RIDES

PIEYIHE(9)

Declomycin, Chlortetracycline, [[ix A X227 MVHIAEYE |HBEVT R, SEHME

Oxytetracycline, Doxycycline

TgeFTIE > HHAD S S FH 3 HBE v sk, Satk.
KT VIVF—
Nalidixic B (10) EEE KLBE, K98
VAR IV |
4,5,8-Trimethylpsoralen,  8-Methoxypsoralen| = BESE I O 4 3% pE AL AT 68, /K. AFRILE

(11-13), Psoralen

& EHRTH I G D 7
o)

LRIV E

Mestranol and Norethynodrel, | #% [ 4 i 3% BRE JtE M

Diethylstilbesterol
Chlordiazepoxide NI OFITAF—, m|BERES

FE

Triacetyldiphenolisatin # FAl BT VLT —
Cyclamates,  Calcium  cyclamate,  Sodium| A T HU¥RE JeEit. KT LIVE—
cyclohexylsulfamate

O NOFEFIIXEES., ZNOHENEH DI Fitzpatric et al (1974)& 0 51/

Z D%, Table 2-4 W5R LIZEEYLSNT B < DY In vitro 5 WIE In vivo THEEZE
THIEMWRINTWS, TNHDO—F % Table 2-5 WRLZ, mBE<HEINTNSDIEF
JOVRFBEFTH D, £DWITIE Clinafloxacin % Sparfloxacin @ & D IZEHEMENFEE &>
TRFEILEDZWIEIERAFIRENZH0bHB 9, 2B, In vite THEEMRINLZEYT
H, MABEEEOBERT, HTLD In vivo THEREERIBWEAENH S 187, —F, W
THBEEEHETENLHD P, i, K0 EEEREHTARNICK SMaEEZE &Yz

— 14 —
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HALTH IR EDBEBEADIAMEbILLThbIiTnws,

Table 2-5 : BL DRI B N7 L)

F ) 0 > %P1EHA| : Clinafloxacin (14), Pefloxacin (19), Sparfloxacin(14, 20, 21,22*), Enoxacin (21),
Lomefloxacin (23)

3ERFRHLD D : Amitriptyline (24), Imipramine (24)

N7 EE RFIEI © Tetrazepam (25)

PUAE #0195 3% : Promethazine, Trimeprazine, Mequitazine, Chlorpromazine, Trifluoperazine, Ethopropazine
and Thioridazine (26), Chlorpromazine, Dixyrazine, Fluphenazine, Perazine, Perphenazine, Promazine,
Promethazine, Prothipendyl,triflucperazine, Triflupromazine, Chlorprothixene, Thiothixene (27),
Clozapine (28%)

PIEYE : Doxycycline, Emodin (29)

1< < U 73 . Chloroquine (30%)

PLEZE : Pyrazinamide (31*)

HEPRIE 3 © Glipizide (32), Glibenclamide (33,34*), Gliquidone (33)

FIPREE : Furosemide (35), Bemetizide, Bendroflumethiazide, Benzylhydrochlorothiazide, Bumetanide,
Butizide, Hydrochlorothiazide, Hydroflumethiazide, Piretanide, Polythiazide and Trichlormethiazide (33)
FIAAEZE © Diclofenac (36), Carprofen, Naproxen, Phenylbutazone (18+)

#1147 > % ¢ Flutamide (37)

F DM DIEZE G « Pantoprazole (38*), Felodipine (39*), Melatonin (40), Fenofibrate (41)

TEM %5 ¢ Fluorocoumarins (42, 43*), Xanthotoxin (8-MOP), Heraclenol, Trichoclin, Imperatorin (42),
Berberine (44), Bergamot aromatherapy oil (45). Hyperricin (46*, 16, 17#), Thiopsoralen (47)

R 158 © Methylene-blue (48*) , Sodium fluorescein (49*)

T DMDILFEME ¢ Pyrene, Anthracene, Retene (50)

HoHERELTORMFE : Dimegin (51), Aluminum phthalocyanine (52), 2-Butylamino-2-
demethoxy-hypocrellin - A (2-BA-2-DMHA). (53), Photofrin II-, mTHPC-, mTHPC-PEG- and
mTHPCnPEG - (54), 5-Aminolevulinic acid (55), Hematoporphyrin derivatives (HpD) (56),
Ursodeoxycholic acid, Etiopurpurin SnETZ2, (57), Benzoporphyrin (58, 59)

* ERIRTOEENE. # Invivo THOEEMERME, + ARG THilaE

G105 DYE:N

1) Fitzpatrick et al. (1974) An introduction to the problem of normal and abnormal responses of man’s
skin to solar radiation. In Sunlight and Man, Ed. by thomas B. fitzpatrick, University of Tokyo Press,
p3-14.

2) /R, TSz, MROE R (1989) RUEEME, ARG T BREEEYE. AIREKE,
INE RIRER. HiAEAR, p268-302.

3) Stratigos, J.D., Magnus, I.A. (1968) Brit. J. Dermatol. 8, 391.

4) Epstein, S. (1939) J. Invest. Dermatol. 2, 43.

)
)
5) Sams, W.M., Epstein, J.H. (1967) J. Invest. Dermatol., 48, 80.
6) Ljunggren, B. (1977) J. Inves. Dermatol., 69, 383.

)

7) Sidi, E. Hincky, M., Gervais, A. (1955) J. Invest. Dermatol. 24, 345.




8) Epstein, J.H., Brunsting, L.A., Petersen, M.C. (1957) J. Invest. Dermatol. 28, 329.

9) Harber, L..C., tromovich, T.A. Baer, R.L. (1961) J. Invest. Dermatol., 15, 317.

10) Birkett, D.A., Garrentt, M., Stevenson, L. J. (1969) Brit. J. Dermatol., 81, 342.

11) Pathak, M.a., Worden, L.R., Kaufman, K.D. (1967) J. Invest. Dermatol. 48, 103.

12) Musajo, L., Rodighiero, G. (1962) Experientia 15, 153.
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