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BRI ARV E v MHBLURLVY 7T > O Sunburn cell (SBC) Rt 3 B HIER %
BT 272DATo7, —EBORVTEY MHELEAVS 77 VR BFRT ) 7 02— —THBLD
BROENREREINIELE Y P REWCHE T 2 BARS YD 0 SBC #e$E# I F L T SBCH
D7D DIERBERERDR, ~ATEy ML DEBEE SN2 SBCHKD 720 DR KE T 325—365
nm OWRIBTH > 72, SBC HIF BHBEKFHITHEINL, 335—345 nm DEESBAEREERLE. A
TTVIEDEREN S SBCHROL » OIERBER I 325350 nm OEERICH Y, BAEAERTE
FiE 335=350nm THote. VAT T VT & 2 RIBED 12D DBKIEREES in vitro BT B A
77 > & DNA DRRSIC S o L RIRE2EREREIIIE—T 5 2 & i3 SBC MEEE O ¥R
BOTANVTTT > L REMBEOE DNA ORRIESHEID 322 L 2REBT25DTH S,

Key words sunburn cell, bergamot oil, bergapten, ultraviolet light

Freund®i, #—7 30 v BHBEOBNLIAIZ Y
Fr VOB L 8 ARG T s AR Ey
EUCLBEEYIHTERL, ORCOERMEL L
TA—=Fau ROERTHERAYTEY MR-
72. Rosenthal®iZ 2D X J wE R ~nuy 7 KL
ERL, ZOEAHRSATHOAVLONATLS, NAH
Ty MlERVTNVO Y 7 FER R ERNCERL
7eDid Harber 59 TH 3., #5id, ~AF €y Mil%E
BRULIZELEY b EH KR 320—450 nm O B
R#EH4E (long ultraviolet light, UVA) » &+ 2
CEIREDAIBESRIAT 2 Z L 2 EEL, ZOXEEB
BYHERIS AV E Y MR L 2 BERIETH 2 S
EHERL 72, 2 D%, Marzulli 593~V 4 Ty b e
BENDEELKBIFRYEN 7 0 s <Y Y O—HT
HBRNATT >, Fib B 5-methoxypsoralen (5-
MOP) T# 2% Z L #FiEL, /" A7TF Y DOEE
REESEINIEBEVIEL 20 & 2 8BRS &
DM EB I LRI, BB, IHELLBRIE
BEOIRIZ LY, U877 @3 BEEOBmE DA
T psoralen # & U} 8-methoxypsoralen (8- MOP) & 4
FARETH2 LHBRRT VW2, AP Ty MlESiek
RAEMENE % A L - BRI 4 U B B RIS I3 Ea PR

AN R BEBR A LB RRA L T U AR
BEECIOEHE ST H, Thik ik R AR
(middle ultraviolet light, UVB) iz L &g s~ 3
EHET (sunburn) *RICEORERETH 2 2 & i3
TELlHd>NTWVEY,

—7%, Daniels 53 UVB B&fiz L h iR ni-H
FEURALIC B W TRETCRIAEEOMBZE N % b
WETOMIEOBMEEFEHET 2 2 & 24 CEMS
HNCEZE U7z, BIEFDT, 513 2 0EIBMma » &
8 D HEET RIS OFBIIZE L £ # 2 T sunburn cell
(SBC) LFRL, 7 SBCOHBRELOEHE IZB
REND I EEEHLL, Z£0D% Woodcock 59
i3, BROBEROENMREBEBRHE Y ZARRICB LT
& 2 SBC #EEMICHZE L, SBCHEEDIER
FEREE 260—-300nm ThH3 Z &, I ORERT
i3 SBC RIS BETFENIEMT 522 L 2R,
®old, 8512, 340—400nm O UVA BB Tt
SBC I3 & iz uads, 8-MOP #A#iC UVA %8
ST SBC AR & ., BEBEER MY 2
ZEERERLL. 20X S, #5 ik SBC »EEA T
L2HBETBIUBBIERERIGICE ) 2 EEEE
DBIEEROTNSIRA—F—LLIBZLRRELE.

Abbreviations : 5-MOP, 5-methoxypsoralen: 8-MOP, 8-methoxypsoralen ; SBC, sunburn
cell ; UVA, long ultraviolet light ; UVB, middle ultraviolet light.
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1. XBEY

N L—RHEBELEY b OKEN0-500g
DHDERAV:, FRMEBHINCELE Y b OFEH
BEOEEEBH YA THNY, asF47)a—
WVEBEE 7)) — A THBH K, R CREBEI
L.

1. #%hE

RWVATEY NA VY Y (Citrus bergamia, Family
Rutaceae) ORE ol s nifirzEy bl

(BEBEMEARMY), 8L UM~V FEy bHlIL DS
B, BRISNERAVS 7T v (G4 SRR
ERVL, AIERRRE, GERVBOT 2 VIE
BLI-DH 0.4%y /—VIEHRE L TEBRIZHEL
1z,

o, BEHR

AR (BEY) BREONXEL L TEERSN
CRM-FM EIEi#fig FHRAT S HEEH V., ZOXKE
EEKW ./ »5 v 7k RERERKRTFEE (B
Wt TR 1200 &/mm) 2 SR S ., T ORI
#4383 1.53 nm/mm (300 nm), FEHERR D R ESIZ
200—700nm TH 3. ZOERERTIZAY v ME% 2.0
mm, BEEFZ 10X10mm & L. ZOFGETFTOH

Fig.1. Histological appearance of sunburn cells (arrows) in bergépten treated

I

ERHE IS 5 AR 280nm T 0.74 mW/
cm?-sec, 335 nm T 1.35 mW/cm®+sec TH 9, Hiz
HBT2BECH-HEIENELH TEI5%LURNT
Holz, B, BECEBREH CHREZOER R RE
L.

V. RBRKAZE

ENEY FOFWERMIZ 10X10mm O FEOEH
RS 4EH2 7V F—T2MA LI, HBlo4
ERTOBARE W X HEYE 4 0.03ml &M L, £
D4EORBRAEMENBE Lz, ~VFEYy Ml
PARE & LI035 E BRI b &R, ~
HTT B WREE & LS R 7 o
P A U7, SR B A 60 23212 4 1o g
CARMBORZ2HOBENEZBEH LI, EBITIEB
RO ¥ LT 280, 295, 310 nm, A SEESREE LT
325, 335, 345, 350, 365nm DEMMEEA T,

TEgT 24 B¥EITR, BEETERMI S 7 X Tmm O ERE
AL, Bouin Wi CREIER, Tum D55 7 4 L
EERIL 7., E—HlEOBE+ T2/ 4B,
WHIEZEh, ~® hF¥Y e xF > (Hemato
xylin-Eosin, H-E) #fL 7,

V. EENERE

100 X100 um O FHRBAT EHIR L > X &1 12k
RS (EFEX400) 2AVWCEQERECBY 3
SBC# &8z, 200D Rk 2#ND SBC b o H
fIRE(lem) ¥ D OEREN SBCHERD 2, &
ROBREFEFH IOV TEMAESHY O SBCHOF

guinea pig skin 24hr after 345 nm ultraviolet irradiation. Irradiation dose was
2J-cm2. Hematoxylin-eosin stain (X500).




AOVH Ty R sunburn cell o) 5 e 299

1l £ BHERAE (mean+S.D.) 2EFEL, t WEMLE
L.

B 1#

1. SBC nziEsmERzE

H-E $E48AK Tid, SBC I3 FEBEHEMIAE L s+
Hromifide L THE SR (K1), SBCOASHI
REOBEHBE & CHEREC, DEGEREBICEEL
Tw/z, SBCLU DR FMRIEEE 2 A RELEL Tu
7.

II. )UHEY MBIZL B SBC A

B 280, 295 I & U 310 nm DB BRET L 7238
B, NVA Ty MEEHHRLTHNE GEEHEEA)
TH SBC A a1, ZOHIIBABEEREN I8
TAHEMERLY, 215 QEEDBEENESN T
NNAEy MHEAMER S HBOM T SBC Huic B ER
REDaNLroT (F]), BEHEONKIZOWLT
SBC# % 7o v I L 7z log dose-response curve T
11,280,295 5 & UF 310 nm OB ANBEIC B LT
A€y MHEAERALTO log dose-response curve &
HETOZNERIELALYRILAR—7 0L d—7
BrRL7z. ¥, 295 nm BEEXEHOBES (K2) 13
NAH Ty NMBHEMTYLHBET Y log dose-
response curve (3 BRI T, SBC #i BEaT & 0 38 1-

POTHERRER R L, B0 (EREK 6300,
VIR —96.98) & X IR (%% % 82 70.75, v 4] B —
97.02) L DM TEMBEEE LUy IR cEER LR
Lokirol (EHRE1%),

1% 325,335,345, 350 45 % 1 365 nm (&3t A-HEEF L
THGE, OV E v N BRI B L 8D SBC
DB L7, NEBTIE SBCHE 2 IELA Y
ROONLNo12(R2), NAHEy FHBRFE I
B 3 FEH log dose-response curve TiE, SBC O
B RAHERTZRICINL, BEEOMBICITIFER
MIZERE2RLL, B3 RESNERSERTT 2 &0
ELTRANZRIRIC & DB o N BN ERES T
55, R2UBOT AR OBEEE I B/NS X
UBAIRETEIC & D R S #L7: SBC 3o EHI(E % 3%
&, Zh5 5 DOFHED hsRME (Md) 55 10 B TH -
DT, ThEERELTEI»hoREORMES (
lem) %0 1080 SBC £ ¥ 2 0w HEL AR
ERD, 2OHEEToy L b0O2EY TH5.
TORR, ~NFTy MEICLIVERENS SBCH
DTz DIER BRI 325365 nm DR ES T H 2
JE, 335 -345mm DEENL - L LEENTS
BT LR ENT,

. NAHFFF1ck 5 SBC FE

B 325, 335, 345 5 X U 350 nm D EENE BB L

Table 1. Effect of bergamot oil on frequency of SBCs by UVB

Number of SBCs

280 nm
Dose (m]J/cm?) 1x102 2% 102 4107 8102
Bergamot oil (n=4) 5.75%+2.87 14.50%9.57 48.25+12,34 67.50133.11
Control (n=4) 7.75%4.03 27.50%10.38 69.00*18.57 77.50%111.21
P (=0.05) N.S. N.S. N.S. N.S.
295 nm Number of SBCs
Dose (m]/cm?) I 2% 107 4x10° 8x 102
Bergamot oil (n=4) 28.50+7.85 49.50£18.88 65.25T13.82 86.25+22.69
Control (n—4) 43.50*24.52 68.50% 14,06 84.251714.36 109.00+21.76
P (=0.05) N.S. N.S. N.S. N.S.
310 nm Number of SBCs
Dose (m]/em?) 1 X102 2x10? 4410 8 102
Bergomot oil (n=—4) 1.25%£0.50 2.75+t1.711 11.00£2.71 78.75+26.29
Control (n=4) 1.25%0.50 4.50+1.73 15.00+4.55 98.75%£27.67
P (=0.05) N.S. N.S. N.S. N.S.

Results expressed as number of mean SBCs+S.D. per cm of epidermis.
P values comparing the control and the bergamot oil treated skin.

N.S.=not significant
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Fig.2. Bergamot oil log dose-response curve (on the left) and control log dose-response
curve (on the right) for SBC production after 295 nm ultraviolet irradiation.

Table 2. Effect of bergamot oil on frequency of SBCs by UVA

395 nm Number of SBCs
Dose (m] /em?) 1X10° 2X10° 3% 10° 4x10°
Bergamot oil (n=4) 3.50+1.29 5.75£0.96 10.50+3.87 16.50£4.20
Control (n=4) 00 0.25+0.50 0.50%£1.00 0.25%0.50
P <0.02 <0.001 <0.01 <0.01
335 nm Number of SBCs
Dose (mJ/cm?) 6102 1.2x103 2.42 X109 4.8x10°
Bergamot oil (n=4) 3.50%1.29 11.75%£3.59 21.25%7.09 24.75%8.46
Control (n=4) 00 0+0 00 0x0
P <0.02 <0.01 <0.01 <0.01
345 nm Number of SBCs
Dose (m]/cm?) 5X 102 1x10° 2%10° 4x10°
Bergamot oil (n=4) 3.00£1.41 7.25%3.30 9.00£2.94 22.50%9.88
Control (n=4) 0£0 00 0 0 00
p <0.05 <0.05 <0.01 <0.02
350 nm Number of SBCs
Dose (m]/cm?) 5% 102 1%103 2% 103 4% 103
Bergamot oil (n=4) 1.75%0.50 2.50£0.58 3.00+0.82 5.50£2.08
Control (n=4) 00 0.25%0.50 0.50£1.00 0.75%0.96
P <0.01 <0.01 <0.01 <0.01
365 nm Number of SBCs
Dose (m]/cm?) 5% 102 1x10° 2% 10 4%10°%
Bergamol oil (n=4) 2.00£0.82 2.25+0.50 3.50%1.29 4.50+1.29
Control (n=4) 00 00 0.50%+0.58 1.00£0.82
P <0.02 <0.01 <0.01 <0.01

Results expressed as number of mean SBCs%S.D. per cm of epidermis.
P values comparing the control and the bergamot oil treated skin.
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Fig.3. Regression lines for bergamot oil log
dose-response curves for SBC production by
monochromatic ultraviolet irradiation at 325

-365nm.
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Fig.4. Action spectrum for bergamot oil induced
sunburn cells. Each point indicates a reciprocal
of UV dose which is necessary for production of
10.0 SBCs per cm of epidermis. Ten SBCs was
chosen because it was the median of the means of
the counts at both the lowest and the highest
dose-points of all UVA wavelengths.

Table 3. Effect of bergapten on frequency of SBCs by UVA

295 nm Number of SBCs
Dose (m]/cm?) 3102 5X 102 1X10° 2%10°
5-MOP (n=4) 3.75%2.06 4.50%2.65 7.25%2.50 9.25%2.06
Control (n=4) 0£0 0£0 0£0 00
P <0.05 <0.05 <0.02 <0.01
335 nm Number of SBCs
Dose (m]/cm?) 3%10? 5X 102 1x10° 2x103
5-MOP (n=4) 5.75%3.30 7.25+3.30 15.00£6.27 23.50+14.39
Control (n=4) 0£0 00 0£0 00
P <0.05 <0.05 <0.02 <0.05
345 nm Number of SBCs
Dose (m]/cm?) 3102 5x 102 1x10° 2x103
5-MOP (n=4) 6.50%3.11 8.00£3.74 17.50%3.70 29.75+15.69
Control (n=4) 00 0+0 0x0 0+0
p <0.05 <0.05 <0.01 <0.05
350 nm Number of SBCs
Dose (mJ/cm?) 3x10? 5x 102 1%10° 2x10°
5MOP (n=4) 3.00%1.83 7.75+3.50 16.25+4.27 20.00£3.74
Control (n=4) 0£0 0£0 0£0 00
P <0.05 <0.05 <0.01 <0.,01

Result expressed as number of mean SBCs+S.D. per cm of e_pidermis.
P values comparing the control and the bergapten treated skin.
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Fig.5. Regression lines for bergapten log dose-
response curves for SBC production by mono-
chromatic ultraviolet irradiation at 325-350nm.

teiBE, SBC BN 77 v BRI DA HEL,
NETRELADOSNEL - (ESZ), WHTTF
BATERAIIZ B 1T B I EF log dose-response curve T
1%, SBC st BEFMICHEIIL, BREEOHIC
FIREROLBERER L7, B 5 IR ERNERLSERIL
T30 LTRIZREC L VE SN EROLE
RBERTH2, BICBT ABRENMNROBEEFT
BB X UBRKBESE & RS SBCEOF
WEERD, INs 4 DOFHED FRE (M) 13
BTH-720T, ThEBEEL LTRSS »OREDH
fIE& (1lcm) ¥ 13/E® SBC 23 2 DICLE
SR ERD, ZTOMEETO Y F LS DOHE6
Thd, chickh, AT FFricLvERELS
SBC B D 7z D ER & 1 3256—350 nm D FE R
THBI E, £72335—-350nm DEEHNH - & bR
BTH2ZeBmdni,

% =

1. SBC o HIRFALIZ DT

Daniels” & Johnson 591344 RBET % 24 FER E
D PEBEZBVTSBCEHREREEMBEET 22
LWEHL, ZOBIET 2 SBC OFLE L EIHRD
S AV YV — LRI & B KRR OMRENRL & ©
BffReRB LA, EARESABRCEZ2EFOELD
I AOHERS £ 8T L 72 Rosario 5104, 24— 48 Bl
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Fig.6. Action spectrum for bergapten induced
sunburn cells. Each points indicates a reciprocal
of UV dose which is necessary for production of
13.0 SBCs per cm of epidermis. Thirteen SBCs
was chosen because it was the median of the
means of the counts at both the lowest and the
highest dose-points of all UVA wavelengths.

W, SBCR=NVEF—BLEICEET L L, £/272
LBV EF—EBO LB X VAERBCFE
TAHILRRLE. ZEHOBETH BHEEOEIMR
WSz L DR a N SBCORER I EEDEHE
B UEKBIZED Sz, Lichio> T, SBCHEHED
EENFRCIERTBEFOBEYFIC L 2RELE
DBEBENLELLITHE, ZOEEERICANDL
51F, RELBER BT 2EERED SBCHOALZ
HE7/NMEVOEROPFFRIIEREECRIE LD LY
bEBE LW,

II. AR D SBCHEHEN - DIERBEIC2WLT

ZOMBEEYD TERMICHE L 72 Woodcock
593, RAHRO SBCEK DD DIERAE R 260
300nm THH, FOEMIZ 300nm L D EIVEREL
BLWIRAKTHS I ERR L, &/ SBCHEDR
B2 DWW T B #RET L, 300 nm T3 ERET 5 R
kT oEExh, 24 BE%IC SBCRESHEARI LN
BT 3 LR T B, Willis 520, & b DKM
BWT UVB OF/MIBEE (0.07]/cm?) 8 & U UVA
OB/INIHER (26 J/cm?) DK 2 — 4 EE L BEHE LR
I ABFERICHRE L, UVBRHESBEZ TR FHD
SBC ® B2 L5t UVA REHRALTid SBC 82 #
HoNEholZ s, UVA BEBOIMRIGE
UVB &0 B KIS & BRI &7 3 % 2 5
BHEL 72, —7F, Kumakiri 5% & OF Rosario 5%
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EFOEMIZB LT, UVA T REBRHETIIZIH
DSBCHWRENZ Z L 2HEL, Zosc@L
7, /MEIE UVA (360 nm) OKERESS (10 J/cm2lL
BNz kD SBCOEEEN D Z EE2BE L7205, 20
eI UVB (300nm) O 1/600 TH 5> L#EAIL
Vw3,
EZOEBDD B, XA Ty NHIERIFHRULOR
EHEIED SBCTER O -0 OERERICHET 2%
HEEMLT B, THbb, HE280-310nm O B
BEMNROBENIC L D SBC R LB ENS Z &,
Ll ABEIMROBBE T SBC I e £72itid &
AEBERENZ I EDRENT, 12720, ZOEER
BT ABENMEORAKRBIEIX 4.8 J/cm?® (335
m) THYH, LORERFL D UVA OFERIRT
BHTH 5.

. )IHFEy FEHICLAIRBERCICOWT
Marzulli 5%k, £ MBI UBLXOEYOEFICE
WTRAHE Y MRS ERLY 7T v DBEME
ENH L BABERICOBBEREL, KiSEE b
TRAREE D STEHB L UBEHEICBWTLIY LITLIE
B, BYITRYLRNALRI—LDbATLRS
VA, VHEFBIUELEY MIBWLTED LIFLIE
BIBILETRBRLL, BOOEBRTI, Lal, <
NVAEY PR & BRBERIGOERERE IR s
hipols, ZOBHNAE Y M & BHBEMRIG
OERERICET 2 BRIZ L < ko,
EEDOERT, 280 nm QEELEBE L EBES, <
WAy MBI & JERAHL (M) ofT
SBCHIERERRE D N T, BB 3
log dose-response curve 31+ A YREIUCEEE -
72, §7:,295 BLU 310nm DEEN 5 RE L 12 5E
ATHo7, 2O EiE, Thsd BEEENE 5B
HLEBECSVAE Y MERAHGETL R THE
EREUAFEOBEC LD 2 L 2 TBL
LIDioTALF £y MINIC & 2 RBIEZE I &40
e mRBRLTwa, fitA, 325, 335, 345, 350 45 &
U365 nm DEESEE BT L 7233101, NU A E Y
MEBAEAIC BT SBC OB S, ZOHITE
KRB 7248, JERMEG (B Tid
CERIBIEE A CEER ST, W7o SBCHITIE
HEEMBRD SN, ZOZ i, 260 A B
MEBE L 25812V 7 Ty MBI TN
BUD &R B HAEEIME I L 0 EHET 2 2
L, Bodziud, _UAEy MEIC L 2ERESKE
CEZELERLTVE, BEOHIEE, ~AF Ty b
HMIZk B REMRIEORKE L L THEKIZ SBC 2R
ENB Ik, %722 DIEREEREI 325365 nm DHRE

BTh2IL2RTLOTHE,
V. AVHFFoicsnEREh S SBCERD 1
» DERRE

Young 5'"IZSBCH % ¢ 5 x—y—& L T8
MOPiZ L W E#EN 3 SBCHEEO L DIEHEE
ZMETL, 8-MOP = & 2 SBC R i Bat Bk T
HY, BEEOXE L SBCHONI I EHRNER %
RY Tk, £7:8MOP 2 X 3 SBCERD I DIER
BFeld 320—375nm OWERTH D, 320—335 nm D
FERPL - bFROTH 2 Z L BT LIz, B
&, HoDEET O Psoralen F8E L UVA ic &
% SBCERL R #ET L, 5-MOP DBE1E 8-MOP i
BERERD, BEHEONS L SBCHONEKE 2 K &
TR 3RADERBHTIREBTHAS LHERALT.
BB, 6 DEBRT5-MOP 2k % SBCHERD DD
FREREBRE Sher oz,

IRIERL T, HEFEDERTIE, V77 (5
MOP) &7tk UVA B L 285412 SBC B IBE B
FEFRCEMT 22 L, 22 BREOMEICIE
IFERNERZRT I LS MR nie. gl
H7T &k b SBCHRD L & DERE I 325~
350 nm ORI TH D, 335—350 nm DEEHH - &
YR TH 2 Z EBPES T IR, EFORIZ
5-MOP iz & 5 SBC 2R D 7z D {ER K E 0t 8-MOP
245 SBCHEBOL:ODIEREE LIZBAILTH 3
ZERTRLTWS, ¥, RAFFF 2k 3 SBCE
B DDOEARERLYTEY M#IZ X 3 SBCHB
O ODERHEEL b L —HL, ZORAES
RTHEREHIEIFRACTH L Z LRENLH, Thid
NNVHTT VBT E Y MEOEENRBIEEDE T
HBIEENEWENEROED» S BT bk
5,

RER—MIHBIEEE OB R T L v ER
SN BAEEIHE L THE S, ZOERERIZAL
HE2EET20b- L bFMHMERTAHRTED
ENTVDE, NUY T L AR ED D DIE
BRI 320370 nm DR & s h1oD, FREE
R HEIE 330—335 nm'® £ 72 14 330—340 nm'” &
ENTw3, EL2FRIBVLWIERZBROBEN
BER - FEALLZ LICESSEREESO bR
EREHIINEL, IHoOEREEOERTES
NIEEIZIZ—BLTWE, 20 ks, —ick
RAEHWE W & 2 BEUREOEREERE OB
SBC %8I L 3 2 koM 28 E L T2 HiELH
BRICIGHABETH 2 %52 615,

OB RIEOERER R, XEEEWED in
vitro KB T 3 |MPFERIZIFF—-HT2 bl Tw
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At

318 NAHTFT DV TIRE, FORINERIL 240—
400 nm TH H, RIEEAIE 267 B LU 313nm & &
NTWn3p0, ZBEOEBRTIENLAT 7T itk
SBCHEED I DEAERIEZ ORINEER & 21—
B2, TOBRAMRERTHERE 335-350nm T
B, WNEKOKEE L —E Loz, in vitro i
BWTRLVHFT 28 DNA LS T B XHREOIER
WREN3BAnm TH2 2 LVEEBICANL L 5,
% LT SBC LA OB TNV Y 77 3R
RO DNA LEETHIHRIGHEI B LT
B, _VF 7T ek b SBCRRICE b EIEN 2 E
E in vitro KB B~ H 77 £ DNA £ DO¥K
IGOEREEEIZIFEICICR 2 L 3YURELLN
3, 20X REHELS, Y TFTF LB SBCHE
RO OB LRELERENVYTTT AIZL 3R
INBADER L OMCT—BBELCLbDOEEL N
5.

#® Bl

RVFTEY VB L F_UVY 7T v 2EHLIEN
Ty M EREECEAALEZBEBRH L TCECLREA
SBCENTA—=F = LTINSDOWMEDOKXELS
BETL7:, BohlBEIZRO LD TH 3.

1. HENES 24 BFEBRTIRAESHO SBC IR
ROBEWES L CBRBICFEET S 2L, Ledo T,
SBC RO EBMWFEICIZRELBIZBIT S SBC %
FrhidzonnI L RERHLL.

2. RuFEY MHIZXVERLEI NS SBCERD
7= D DIERE R 325—365 nm DEEHTH -7z, #
DEREBEEEENTDHY, 2 LBKERERT
#HE 1 335—345nm TH o7z,

3. NH ST EIDEREENS SBCEEOD T
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Zh 35z LRl ENT,
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Abstract

The present study was pursued to investigate the phototoxic effect of bergamot oil and
bergapten on sunburn cell (SBC) production. The action spectrum for SBC production was
constructed by analysis of the number of sunburn cells per unit length of epidermis of the guinea
pig skin treated with a constant dose of bergamot oil or bergapten,and irradiated with a monochro-
mator at various wavelengths, The action spectrum for bergamot oil-induced SBCs was at wave-
lengths in the 325-365nm range. The SBCs were observed in a dose-dependent manner, and
the spectral region 335-345nm was the most effective for bergamot oil-induced production of
SBCs. The action spectrum for SBC production by bergapten lay within the 325-350nm range,
in which peak activity was demonstrated in the region 335-350nm. The fact that the maximal
bergapten sensitization values nearly correspond to the most effective value in the action spect-
rum for the photoreaction between bergapten and DNA in vitro suggests that in the initial
stage of the process of SBC production photoreactions occurs between bergapten and nuclear
DNA of epidermal cells.



