Variations in Epidermal Cell Kinetics of Guinea
Pig Skin after Single Treatment with
8-MOP+UV-A
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S D%EHME (ultraviolet light, UVL)ERES LEEbE PUVA LB 2 & » gD DNA EESMEENS
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Abbreviations : BrdUrd, bromodeoxyuridine ; FCM, flow cytometry ; LI, Labeling index ;
MI, mitotic index ; 8-MOP, 8-methoxypsolaren; PUVA, 8-methoxypsolaren + long wave-
length ultraviolet light ; TdR, thymidine ; TMP, trimethylpsolaren ; UV-A, long wavelength
ultraviolet light ; UV-B, middle wavelength ultraviolet light ; UVL, ultraviolet light.
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EENZ I3 AE 500—800 g O Hartley RHEHEE L
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VIZ1E T DEF L7z, PUVA LED 2 RNz L
Ty FOBEHKEOEREEH VAL THD, &5
BRA VY TTEICHIEL /2.

2. BEEEIR

RZ FL20S-BLB #5 > 7 (#FH 300~430 nm,
E— 7 5K 352+ 5nm) 10 A 2§ % /-3 M-DMR-1
BFEVvoLv 4 2RHE LTHERLA, BeRacE, &b
BERESMR (middle wavelength ultraviolet light,
UV-B) 2F%£ICHEHT 2 0FEH 2 285858
7ANF—UV-35 2EALK. D7 ALV —%{EH
L7Bg, BE» SHET & 3 UV-A OIREIIREY» S
OERE20cm DX 2 AT 3.3mW/cm?Th -7z, Bt
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WETTEEE 2 RE L 7,

3. PUVAMLE B & M4

EATY P OEMEMIC 20X20 mm D FFHDREH
B 3(E, Az 4BH27 0 37— 7 EBE L.
B 1 RERAED, AW 3ERTO BN EMIC 0.5%8-
MOP =% /—n#0.06 ml %84 L, @O 3 &
DEPBRT IS 0.06 ml %845 L 72, 8-MOP A
LEER, oh SNOBREEc#h 2R UV-A 1,
2,4 J/em?® 1ERE L. B 0 1 EFROBHNEN
BESLU2wTHBEE L, 8BS 1, 2, 4, 6, 12,

24, 72, 168, 240 BERIBIC . — T L BERY T IR L T2,
HAEARO HEMER 2B T2 - 0 ERIEEICF
BIBHEICHEIT L 72, B, SLEB0O8YIE 184 T
& L7 UV-A1)/co*BR5HER 7, 8-MOP+UV-A 1]/
cm?fB5F (PUVA 1 J/em®B8) #/(1 5 & OIEBBEERNT
(XHHR) DK@ A 1E, wFhdy FCM #IE, BrdUrd i
RARBRB L UM EEAESERER L2,
UV-A R U'PUVA 2 J/cm?, 4)/cm*BB&t LRI D & 1§
Fizow ik FCM I 0 #4774 > 7=,

4. FCM #lzE

FCM BIZ D FEE, NIFE2 L hEHankHE
ERILTHY, 2OBEIROL > Ths, AEHAR
BERsls 200, BEE% 0.5%88IC 4°CT 24
MRER, EE»SHBLRERF %2 0.3% Y F 4 X
VA b—NIRIZ 4°CT 15 IR L, Bl 25 sk L
DOBFRMLEEM L 7, BT HMEIZ 1T Branson
Sonic Power, Model 200 Sonifier 2#E L 72, &%
TEALERT & D RS MBS OEEE % & — ¥ TR
L, Z DMK % 130 g T 10 SRR U T BB+ HEEY
L7z, BB % 0.25%ribonuclease iz 37°CT 30 4
FREE, ®KE7oEY YA 50mg/1 85 0.18M b
VA —HREE (pH 7.4) T 1 BFEHE, 20 um F
1Ay yaTREL, FCMEIEic#L 7,
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HEL, TFRIRFOLEGHIEHICTT 2 5H%
TRbL.
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BrdUrd BA #34B&13, Dolbeare 5290 H¥EIC# L
TiTa -7, Thbb, FEERO 30487 BrdUrd
(Sigma) 50mg/kg % EALE Y b O BRI ES L
o, EMBEER ET0%T Y /—N T2 BMEEER
S5$CT/NZ 7 4 VBB LT, 4um K £/ 5 7
A 0. 3%BBRLAR (H,O0) HMASY / —NicE
BT204MEE 2MHCLICEET 1 KEEE,
0.5%IEH v =M (Vector) 2 EE T 10 DS L,
FleEE &R 2% 7 7 o—F VH BrdUrd 3L 4
(BectonDickinson, #HUE 1 : 100) i 4 °CT 18 BES
BELZ, RaT, EXFbv=hicv R 1g G Hilk
(Vector, #HFUE 1 :200) =BT 30 S/, 7
EYY - EFFr et Fy V-V ESERRE
(Vector, AERE 1 :100) WCFE T4 SHBEL.
Db, DABRIGIZ L D EEBEE, AN FV ) T
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gL, B—HROBELET 20 3IMEEOY
B s TR L7z, BrdUrd LI 0BE I,
EaAfREOEEBOMI 2 &5 2000 EH A, £/
OB B A RERS L CVEERBE LEBOEEMI
%K, BrdUrd L] # £E8HM o BERERIC
WM LEFETERD L,

6. MIDEE

K H % Bouin W TEER, BEOML 774>
WABLE, AumPIE RBST T 4 v EREAT R F Y
Dy ek Yo ERiL 72, BrdUrd LI & Az,
SHEEBOVIF 2 X FEMECRELL. MIOEE
Wid, EEMEESE 2000 EEk A, 7, TOM
BU2EEES JUREBE LBCET 2 HE1H»
SRR E TORSEGE R TS E KD, MI
&AM KO BEM BRI 2 EAETERD
L7,

7. HETFERYALE

S 2E, G,+M 438, BrdUrd LIB X U MI 2w
T, WY FHEEHEREZE (mean=SEM) 2 HE
L7z, NBOME - BEHEEOME L OE i paired  t-
test EAVTHRE LT,

B #

1. UV-A 1 BRHEE

FEREHE& K ) B2 SAEB LU G, +M 7
BOER, #hZF02.21+£0.21%, 0.85£0.10% T
Hol:. UV-A 1 EIREHEELTI, 1, 2, 4]/cm?
BEto Y 0BE L SHEOMIZ, B 12 5MEzT
BEALEERREY, U BRBCEEOMME,

5 4
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s
= 31
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7z, T2 EREOR Y ERL: (BM1), Lal,
EBERh COBREIC BT LBEBEREDS HF
OEEHIET 2 BEEL: OMCEEOEZRED s> hn
Mot BEEERD G,+M SEOEIE, 4]/ cmB
Bt 4 BSRIGRE R L DSNCIE E A E BB T,
FLEHBCLZELWERERE A1 o7 (K2),
EEERE RO P OREICE W T L BEEBERED G+
MAEOEENET2HBEEOBMCEEOZRR
» ootz 1]/cm?BEHEIR KW B % BrdUrd
LI D&, 24 BRI OBE QBINLSH I REBRIAR B
IBEALERE T, METANBEECERCRLS L
o7 (B3). 1]/cm*BEEEREZ D MI OEI:ERHR
FZ L A YERE Y, WMET 2 BELERCER
Bigrofz (K4).

II. PUVA 1 ERBNEE

1. SHEOE

PUVA 1 EMBEFED S FEOEE, Bt 1R
RS 6L E TIF LA CEHE T, NE#LE
BRICTH > 7203, ZOREE L BIEENERLL
(®5)., ¥#bb, PUVALJ/cm*BEHERED S 5
B D& 12 BB MG T 2 BE L D FRICEN
L (p<0.05), 72 E#f8#24z 13.09+0.52%DE—2 1T
FL72, PUVA2J/cm2B & U 4 J/cm?BBSERRE D
SHEOMEIE, WTFRLRREBNT 24 BRI T3
HBELHVERECHEML (£ £hp<0.02, p<
0.05), 72BFRBICF#NZh 17.70+1.48%, 21.95+
2.00%DE—2iCE L, B, FORKEDEED
S SE O 240 BERE (10 B) BRI LR L L THE
BErXoEBIE» > (Wb p<0.001).

| 2 4 é

v - T T T T
12 24 72 168 240
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Fig.1. The S-fractions in guinea pig epidermis after irradiation with UV-A.
Qeeee 0, control; ®——®,1J/cm?; A—-—A,2]/cm?; u- - -84 J/cm®.
Each point represents mean +S.E. (n=4).
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Fig.2. The G,+M-fractions in guinea pig epidermis after irradiation with
UV-A. Qe O, control; e——®,1]J/cm?; &——A2]/cm*; a- - -a,
4 J/em?. Each point represents mean £ S.E. (n=4).
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Fig.3. The labeling indices in guinea pig epidermis after irradiation with
UV-A. O-eeee O, control; ®——®, 1]J/cm?% Each point represents
mean = S.E. (n=4).
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Fig. 4. The mitotic indices in guinea pig epidermis after irradiation with
UV-A. O-eeee O, control ; ®——®, 1]J/cm?Each point represents mean
+ SE. (=4).
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Fig.5. The S-fractions in guinea pig epidermis after irradiation with PUVA.
O+ 0, control ; ®——@,1J/cm*; A——A2]/cm?; ®m- - -8 4 ]/cm?
Each point represents mean + S.E. (n=4).
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Fig.6. The G,+M-fractions in guinea pig epidermis after irradiation with
PUVA. O O, control; e——@, 1J/cm?; A—-—A, 2]/cm?; a- - -m,
4 J/cm?®  Each point represents mean = S.E. (n=4).
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2. G,+M HEDE

PUVA 1 ELBEHERED G,+M HEDEIE, 15
Migs s 4 EEEBETIZLACER RS TREBHEE
BEIZRL Shhoth, FOR2EEOEHERL
+ (F6), Tbb, PUVALJ/cm?2 J/em?s & O
4]/em*BEHEBRE D G, +M SEDEE, »TFhb 6
EREs S UGB OHIET 2NBEI VAR
AL, £, BRBESSINESZVIEY G+M
AEOMEIF X D BEEEAS L, 4 J/cm?*BSHRRE B
132 G, +M A HEDE X 24 BT 0.240.02% 1238
Liz, Z0#%, 1]/cm?, 2 J/cm?B & U 4 J/cm?EREHER
EEOD G, +M SEOMEIZVFH b B MmL, 168
BE (7H) Be—2cELR, &, BEEENS
FHIEHVIEE G+M ABEDE— 27 DEIR XD/
¢, 168 BFMIBE 1]/cm®BBE4 88 T 13 19.82£4.42% &
Kotzhs, 4 J/cm?BEERTIE 7.42+1.82% TH o 7z,
iE, 1]/cm?B L U2 ]/cmBEERE TIE G+ M
SEOMEIE 240 BEBICLERE L THREIVEERE
KEpol (FhZh p<0.001, p<0.02).

3. BrdUrd LI

PUVA1]/cm? 1 BEIfEEHRER O L1 ik 2 HHHEEE
BRLI(ET), vbb, LIEZESO 1REE»S
(MBI THE T 2HBELIVFRCEL <
0.001~0.05), 12 BB INBEL VEBCE®
D (p<0.01), 72 BERA#RIT 24.75+2.25% DECKIER
ELT, 20% LLZHRLET U2, 240 BRI
HIRRE L THIT 2 0REL D ERICE W EESRL
7z (p<0.01),

o
At a 34l aattaald

Labeling index (%)
o]

4. MI

PUVA 1 J/cm? 1 EIMESEERL D ML 1E, 1 HERIE
2 4 FEHEBE THETAMBEL D EEICES
(p<0.01~ 0.05), L2BFMfE s & U24BF R & W
0.05£0.03% DE/MER R LI (E8). RWT, T2H
MBICNBEO VA VICED, 168 KFE#%E & U240
MBI EEL D ERCEHWERRLE: (Fh%
1 p<0.01, p<0.02),

& =

Walter 5913, WEHBLLAT L AT T AREIWL
UVA0.2 J/cm?% 1 HIfRSHE, Wk v FLr—vay
A5 —TDNAEEHELLY, DNAEOEE
OEBIZO S hol e BEL TS, E6K
Walter 5213 UVA 6.7 J/cm® 1 BIFEEZE O ~7 L A
TYAKRED Ml 2RE LA, ThoEEOEE%:
R&h o7 LT 5, Epstein 5%, PUVA O
HEUERICHETLIERICBLDTZONEELT
UVA 2B 1 @S L~T VAT AEBICEIT
2 #ED*H-TAR LI 2R L7108, JERETEFRE O L1
EOBCEROERIRD N2 EHREL TY
3, —7%, Willis 52, 74 L% —TUVB 2RI
Lt/ >0 70 o 0N (UVL+ AR %
b b ERICEEETL, 24 BFR&ICPH-TdR LI oinsaR
D EIBART B,

EHOEBR T, FCMBEIEK L2 SHESE X
G,+M 43, BrdUrd LI 8L UMI 2/85 A — 5 — &
LT UVA B8 1 EfES O RERRERECRIZT S
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Fig. 7. The labeling indices in guinea pig epidermis after irradiation with
PUVA., O-eer O, control; ®——®, 1]J/cm?. Each point represenst

mean + SE. (n=4).
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ERETL 20, BRENCKREOEHANTHE I ASD
RIA=F - EBEOEHRIRD Sk o7, 20
B, 7 A=F -3 &2 500 ¥ Walter
519208 Epstein 5'YORE LR TH o 72, EHEOD
FERICB LT 24 BRI SAE B £ OF BrdUrd LI
BEEDEMETR LA, FHIIRHBTLXNRBTY
LN, MIEDOBELE Z 511222, Willis 590DFE
BTAven7ALy —1ZBE»HD, UVBOD
RSB RELTH 20O TR VUM EBDILS,
PUVAR I DFERINIEEHRBEOET(LER
FIZEE L0 Walter 59 TH 3. 512 TMP
IS T L AT VA" Y AREI UVA 28
SL, 4BFRI%3H- TdR LI i35985% AT 52 2 £ %5
U7z, #D% Epstein 53, UVA 35.2 J/cm? 1 [EE
HBEONTVAR 7 ARKIZBT 53H-TdR LI D%E)
EREL, L1k 2 5M%k0 o 6 % CTERICET
LizDb, 2BE»5 THEEZTERCE k32 L
BPHRELR BB, Hold, 6EEEB :THRL DNAS
ERMERE DR X PUVA LB & b S HIIRIC 81
% DNA &0 EENHEI S, 72, GE» 5 S HA
OHIEFRALEEENZ D TH B LHEAL T
%, Pullmann 523, PUVA 1 EMLEHRODELE Y
M ERICB 53H- TdR LI 0Z%EhE#HaL, PUVA?2
J/em?B & U4 J/em*BEERKRE D L1z 2 h 24 20
SEBLUVIHBRERECHELTE L, £BOH

Mitotic index (%)
(o]
H

i1 L1

FEli2 IBET AR TERDIZAER L, 4 J/cm?BBETES T3 4 B3RS
BETTHBEH, 6]/cmBHERTIL 72 05K £ T
BT aZLrBBELL, £, ABC{TH -7 UVB &
I BT 2RED LI OEE & LKL, PUVA
MBI BTAEEOLIETIZ & D EHICED, &
DRAESZL2BHL T3, $4bb, PUVAM
BHRzLLELGSERTO oy 725850 TS H
~NOHEFEAZEY T2, 20%G-SER 7y
DREER &, S BANOMRER A LI T % 43, S HiE
OEINETRADEINC L 37250 TR <, SHErs0R
HOBAPICH X2 THA5 cHAL T, 8F
Gange?"id, PUVA 1 BULBHD N7V A=Y AHKK
BT A H-TAR ORGAAE Y Y FL—Yarhvy
& —THIZEL, PUVA 0.9 J/cm*BBE51#% 4 BERIE »
24 BFRE £ T°H-TAR A A XA L, £0D% 48
R E» S 96 BFHE Z TRNBL VIR S Z L, %
72, UVA QOEEEHREH 1.8 J/cm?, 3.6 J/cm* DA
i*H-TAR BUAA BRI 4 HE» 5 10 HEB £ THBY
RV EOBINT S Z L EREL TS, bafirik
1T, 3K, PUVA B DR EHMEENREIZ &I {ER
T 3 EBRIFE I, WML H-TdR BGAARE
CE2b0THY, 2hoDERKEIZ, PUVA LS
PSRN DNA SR L T 2 BRI 2 R T
BV ETIEIZ—HL T3,

FEHEOREB T, PUVA1]/cm? 1 B BEETERE &1z

i 2 4 6

u

24 72 168 240

Time after irradiation { hr)
Fig.8. The mitotic indices in guinea pig epidermis after irradiation with

PUVA. O O, control; e——-@,

mean = S.E. (n=4).

1J/cm?. Each point represents
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$T BrdUrd L1 i3 2 FEMEZEB 2R L, BBET 6 BRI

s CHEICETLADS, 12M%s S ZHI FRT
LI LpERsNT, 27, ML b 2HEMEEERL
2, MIOETHHEE LIoZh & b bR, 24 %
LR, EETNEZ 3, PUVALEBHD»S 6
% E T LLIIZET L72as FCM #IIE I & 32 S 2
DEREEERE R 2RI ETHE, IO LI,
6% & TE X DM BT 5 DNA DEROET
BV UELRIZ L D DNA 2&8L TV 2 MO
HLTwBTE, LL, ZOHME S HoMmatA
LIRHOBE RN TS I EEE® T2, 00—
RHERT BRI, ZOHMFG-SERABLUSG,
BRIZBLWIRERENRELALRER 7oy 748
BarTNEFELZHETE 5, LI DET FCM
FEZL2SHABEDMEICIFLALRBLZLEWVS
BEHu, JIIE2ICL ) UVB 1 EBHBOELE Y b
ERTLEBEINTV S, k72, 6 BER%E T MIIE
FLEMFCM BAIEIZ & 3 G,+M SEDEIZTET
HolzZrid, ZOHMETS-GERBLIUG,MER
CBWITRREAR 7Oy 7 BRI EEFBLTY
5, 20 & 212, PUVA 1 J/cm?BEERR K TIZBHTE
BUHEAROSHOBR TR RITELE T
oy ZAEED, i 6 G E TR T 5 2 LS
flan:,

PUVA 1J/cm?BBE4% D L1 B L U'S S E DO X &l
B, 6REAE CG-SHERT oy 7 BEIRE AT
D5, GHOBETHETAL -y S HIcHAT 3 &
EHIZSHIMMEIC B LT DNAESROTTENE S =
LRRLTWA, £72, G, +M SEOHRD S 24 s
ETHL s, SHMizoEME S HE~DRAM
Mz k3720 Tr<, SHArSOREOBAIZS &3
LEZSNF, oML T, EFEORNEL LR
O Pullmann 52°0#HNIC LT, &£ DEFRECRM %
5240wz 3, 58,G,+M SEOE I 72 B
& 168 BB A BRE D 20 LI EICEL 7212 b i
b5, MIOffE 72 BEE & 168 BEIC 2 e hxt
BEOLV AL EZOB2MBICT S o7 2 L3,
ORI PN G ER T A Z L2 TRBL T
5. Blbil~7: X 2 % PUVA MLBRIC 817 % 5 FH#
RESEOEH L, NFE2PZL->TEZEshz UVB 1
BIRS R 35 1 2 REMBIROEE) » 12IZRBTH
2%, BISMRIRAHRICE 2 MIRABMOZHOER T
7oy OFFERBEUVBBEBHEOEA LD B
PUVALEOHEC LV EL, £ MEBA~DETHE
EOFEIEE L PUVALBOBES I VRVL K
Bbhz, ni, ZOEBRTE PUVA LB%ROFE LM
TENEDZE(S UVA OB EIZL D RRERZ 2 X

BEESMTENT, ThbB, AubshnBE RO
EATIE, BHEEOHEME b SHEMEIZLIVE
SHBL Az E Y £5H, Larl, #0BOENND
E—ZRENEL LB E, £ G+MABOMEIR
VIO BRI b ZOBOBIIAE b L D{EL kB2
EARERT,

8T, PUVA LB 3R EZMEOBMBEM O TIE £
BT rBEMERCENRBEREL L TRV LN
BEE L~ 2B0FETERMBITSNTW A, RO
£51Z PUVA 1 BB CHFMIEOBIEERR T v
0 24 B Lo ME sz nwo T, 2 OMEIRIR 2
TPUVA OEBIN T 5HERMREHBETL 2L
H#ETH2, ZOHBEOLDIZEZLSNIFRY D—
23 PUVA LB % GHlicERM s n-MIEOTH TS
3, ZOEERTIE, BN 7 GEMEkES T T M HHic
BITT I 2RTREREONE» DT, G
MAED % MR SN ARENEZ SN
3. bI—D2DEZ6NBZFED L, PUVA LERD
FFRIZBT 2O turnover DHEDELTH 5,
ZOEBRTI, REMMO turnover O FHIE % Ik b
o feds, PUVA MMB#®REMARE, SEIEEEOM
HMEBRCTIEBICAS L EHIZ, %O turnover b
TET BAREEME L 6N, TRV Th S
REATREHETH .

# )

UVA BBHE O PUVA LLBROELEY M K
BeB 0 2REMEGECEE % S HAER UV G, +M
SrE (FCM 1), ESERR USBEHCEEEL L
THRETL7:, BoNTHBRRD LI TH 5.
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Abstract

The present study investigated the effects of single radiation with long wavelength ultraviolet
light (UV-A) and single treatment of 8-methoxypsoralen (8-MOP)+ UV-A (PUVA) on
epidermal cell kinetics of guinea pig skin. After shaving, the dorsal skin of the animals was
exposed to 1, 2 and 4 J/m? of UV-A with or without 8-MOP. Flow cytometry was used to study
the variations in the fractions of cells with 2-4c DN A-content (S-fraction) and 4c DNA-content
(G, + M-fraction). ~ Bromodeoxyuridine incorporation was used to examine the variability in
labeling index. Conventional histological techniques were used to examine the variability in
mitotic index. No significant changes were seen in these epidermal cell kinetic parameters after
single exposure to UV-A. After PUVA treatment with a dose of 1 J/cm?, the S-fraction showed
the level of the controls during the first 6 hrs, followed by a maximum increase at 72 hrs. The
G, + M-fraction showed an initial decrease of 24 hrs duration, followed by a marked maximum
increase at 168 hrs. The labeling index was below the control level until 6 hrs, and thereafter
increased to a maximum at 72 hrs. The mitotic index was markedly depressed during the first 24
hrs.  The values for mitotic index did not differ significantly from those of the controls at 72 hrs,
and thereafter slightly exceeded the control level. With increasing doses of UV-A the values of
the G,+ M-fraction became smaller in both the initial decreasing and subsequent increasing
phases. The results suggest that immediately after treatment, PUVA induces a complete or nearly
complete blockage at all of the boundaries of the four phases of the cell cycle. It is also suggested
that PUVA gives rise to an accumulation of cells in the G,-phase due to prolonged blockage at
the G, -M boundary and increased influx of cells from the S-phase to the G,-phase after the G,-
S and S-G, blocks are released.



