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PEERIR 1 BRE DL £ v P REOMEEIRBC R THE

SRAFEFHMEMMFME L BRERHED)
B O AE£5
(PR 4 £ 2 A12ERA)

PR RIRIER (ultraviolet B, UVB) % 1 EBH Lesr £, F KEC R 2 RENMBRBOES 5 MG EME SR
(percentage of labeled mitoses, PLM) ¥5¥ & b #Ef L7c. UVB O RSB 58/MIEER (0.5]/cm? & L. RS 1 B5EE
AR AR EE LA bromodeoxyuridine (50mg/kg) & E/LE v b OIS L, L ABESE T > 70, 0 A SIS
A~ 121 OTE 4 DR FICERI LIC KB R ORBEAT, RRCET ZEHMRORE R, OO ERE X UIEEs s
HHBROKERDL. TORKR, BHEMRE CIEHMRBUITME E THACHEML, £0®HED Li-s, FERSESE
(X)) TREBMRELENFECH ML, ERETICEDRAIED Shioh - k. ESAEEOSEE S L ik
EEE» O LA~BB L, R EMESMARIRHIREL TOIRMER EBCEE L2, SRTIRI2INEE TR B
BLULCESEREIRD bhiehote. BETERN LD PLM # — 7 TS & 35k ¥ — 2 23 b, MBS
I H02085 0 & #EE S h Aot BRI Foi) 5 MR PR SRS R L AOS6IF I L HEE @ . 2D X 51, UVB JRSHIR M omi
FHRMLEMR e ZENBELMC TR, ¥z, UVB RS X 2RI oEMII T Gl SIEarioEie & 3
DO LHERI R, bk, UVB BHEBERE <V X -BORAKHELYEMI LI LAREIN, LR TCERL~LY

¥ —-BOMEEGE#RER (turnover time) DEMEZ B DD L ER I hic.

Key words ultraviolet B, cell cycle time, percentage of labeled mitoses method

AX L 2REEED > bR LEARICASA D DITEETT
BY, FOLSIAMKERRICEER TS HRIIFEE 290~
320nm DEMAKE, TiebbdhHE ELMNH (utraviolet B,
UVB) CHHZ L LA T WA, —F, UVBIZEEBED
FAELLBEFRRD I, £hiz UVB BHIZ X o R Ehb Y
VIV 2BRECEERBOBEOKRL LTRAERIS &
BZ2h, TORRERVEERORENLERTOLOLH
HATB.

EERHE T UVB BHIERIC T2 B isiais s L
THWbHRhTWIEH, UVB X hEFEEh? DNA BENH
BICBERE Y BT EARBINTH L, UVB 0E K
MRRBRa w3 5 (R AN ERE ShT& . *H-thymidine i &
BA—PIOHLTFTT 4T =P A MY —FHORE
hETOERBRBIWRTIZ, | ~4 BE/MFHEE (minimal
erythema dose, MED) @ UVB B&H2FEOMAMFEWE D 2 Ak
Fitx#EL, BEEOKSMARYN (SH) MiRC T2
DNA &EUIHIGI X h, ¥ 7520 (M) ~DMAF A IR
T52, TODH DNA AR LBSE LTS Z LARERT
WBS deds, UVB BERC X b R (Gl #1) DEmR", SH
DER", RIER (G2 1) B2 MBRER v >5Z L
DRI TWA, LhL, D &EET UVB BHEHOMEA
JARERT (cell cycle time, Tc) W RISTEE T A EHIT 7
mwt.

FZTEEIZ, DBGEER T 5% (percentage of labeled

mitoses method, PLM #) %\~ T UVB BEEDORKIC KT
SRABRBOLE), #ic Tc OELE & L.

HHEELUHE®

1. RBREY

EEZITEE 500~800g Do~ P U —RHEABEALE L b
RV, ATy MIZERO LBRMRTL b 7y — DI LT
AE L.

I. BB BsE

IR LR Z FL20S-E30 B 5 v 5 5 K& fial
M-DMR-1 BFv= v 4 (RZERAG, B 2EALEL. -
DOHFE1BHHENRS UVB OBEILS v 7 h b O 20em
DEZAHT1.0mW/cm! Th - 7. REHTIZ4E UVR-305/
365-D FUSEAMRAREERT CRROEY, BHR) TRHBELREL
7z

. SREREHE

ELE, P OWREEOELEH AV H v TH D, ETOKE
Gr v ) TTHECHELL. HEO 1 EMKK UVBI.5)/
em?(1.5MED) % 1 B84 Uiz, B&to 1 B & B AEA
3ml WHEM LT meF 4+ v Y 2 v (bromodeoxyuriding
BrdU) (Sigma Chemical, St. Louis, U.S.A.) 50mg/kg % ®/*
Ey P OMEEEPACES L. BrdU »< AR oA
WEEBI D A B 5 1o Do 4 ~ S EE ORI T - 7o, £RE
BrdU b A EEsHE 1 ~ 121 0%~ OB ST\, =7

Abbreviations : BrdU, bromodeoxyuridine; MED, minimal erythema dose; PLM, percentage of labeled

mitoses ; Tc, cell cycle time ; UVB, ultraviolet B




P REMROFZ MR BETHE

VEBRTICE B £ 6mm O b L% (Stiefel Laboratorium,
Offenbach, BRD) # AW THREMEE 2 BRI L. 7ok, #F
hEROFERI LT RRICER L TRHBE Lz, &%
BOBL IR 4R L.

V. BrdU ESMIROBES L UESREREOHTE

AREBAET0% =2 /7 — NV TURBEER, 54CTRS
7B LT, 4dpem FARRT7 4 vE0.3% 8L
KRR 2 7 —VIZEE T2045MRE, 2M EHcER T 1
EEBE, FIEMEION v FFEFME (A7 24 v
SABPO v b, =F VLA, HR) CERTIOHHEHEK, =
77— H BrdU #itk (Becton-Dickinson Immunocytom-
etry Systems, Mountain-View, US.A., #WRE 1 125) 4 CTT
BEEEELLE. RNTEFFVERVYFH Y AGE S =
FYvhik (A7 54 SAB-PO o b, =F L A) &N
AFFVE-—EEBAINLT I TES Y (AT 54V
SABPO v b, =F L) ZBLAA MLV PTELS Y —F
FFVEIL L DAL L, diaminobenzidine RIGIC k b B &
B, ~T L FEY Y vTHERE L. R—ARoBEL#T S
72 3B T L DR R 108 BB TRER L.

ESRAREORENIC BT 5K EABB BT 5%
B, BEAMT OB« DR A BT A ERAEEMREOK L&
BMBEOTETABYRG L. ¥, —EORIDOHREFDOHK
ER &Lt LOBEEMRBICELET 2 EHEMORE L kD,
BSmhir EEMIRI00EOR I Y H O K NERMEREK
TELE.

V. PLM QOHF

FOMEROXEER S I OEERE HECHEET D HHAM
PO IAE COMABEES0ML, Rz, PLM 28852
BoeBsBBucHT s ESRTRLL.
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1 UVB BEHR L OFEREESE (HR) FE o EEMA
100D R EY ) ORENERMIRE L RT. NBEEL TIE
BAIRBUL N ABEBOIMERMEICR 2 SR, FOH,
BERM f g 155~ BTRF AR IC o thn L - D B 1215 46 & T
12 EAEEBIR R oo, UVB RBEHEE LTI ESMiE
BUT2SRE RIS 2 12 is ot F OB IR 41 Lz,
TR AR A LTz

K 22 UVB R&tHET s L OSRBOR I 8811 % HRME O
B EERMRORELTRT. HBRE T ARMEORIIK
WB3~ABT, WLk -k, EHMROFEERN V- I1ZEE
THRETE, BOASHOESMBEIRERC, & PRD
LOWEEBELRE (2BE) AL, FoORESRM A
ERE LB\ THML, 61 & LA S 38
BB L), BEUHTERERBOR LB HE Lo
BRREBD SR -7, i, BESEER CERERE
DRITAIREHEE 4 ~ S BTN L7, ¥, & bAEEMIaN
I SBEICHEL, SIRMRCRREBOABE %1
X5BEEE L.

Ri312 UVB BB IURBORERICRIT B PLM %R
1. WBERICBITH PLM OEIL 3 BRIEKM%ERL,
7 ~ 13RI E0100% 10T 5 ¥ — 7 %R Lo 0 b 2 E I WA
L, 190RIBIIT10% LA TICis e, FOHI10% LA T Ok aEH
BEV Fo s, BIRFRIBICHIISS DIEV ' — 2 RN Hhts. i,
A EHER TIE PLM O 3RS0 X TH 108, 0
BEML, 5EMBCHI%ET AL — 2% RLEDODE
BT U, 2TREEICIZI0% LA Iz 72 » 7oy, 35REREIH
15% DIEWE — 7 %R L. LI10% LA F D REED R e

Ll T T L T

10 20 30 40 50

Hours after BrdU

The changes in the number of labeled, cells per area unit corresponding to 100 basal cells in UVB- exposed (@—@) and
Q) guinea-pig epidermis at various times after intraperitoneal injection of BrdU.
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Fig.2. The changes in the number of nucleated cell layers (@——@) and the localization of the front of the labeled cohort of

cells (A——A) in UVB-exposed guinea-pig epidermis at various times after intraperitoneal injection of BrdU. Control values
-------- /\) in unexposed

for the number of nucleated cell layers (O
epidermis are also shown. The animals were irradiated at 3-4 p.m. and pulse labeled with BrdU at 4-5 p.m. in the same day.
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Fig.3.  The changes of the percentage of labeled mitoses in UVB-exposed (@——@®) and unexposed (O-———QO) guineapié
epidermis at various times after intraperitoneal injection of BrdU.
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AEBRAE T, HRELICB TREERARE L 2
BT 5T DRV AEROIMERMETH Y, ThITHBER
0 PLM OESEHOLEBEE CTI0% AT O U EE Lz
BiisiiE—B L. UVB BEERE TIRRENE#RMREK
DREMESIII2SEEMETH D, ThIXBHBERDO PLM Ak
oL B 2DOUDOMOMICEE LI L zE—HKLi. &
Dz bit, BHREE TORBRE TS, N ABRMETR D
SR TRT G2 HiIXBRCHU LI E&RTH D &R
Shic.

RESFRC BT EEEXNEBOIRKOEFNER Y =T
A—712, LvL, RBEEHSEO D~ 7 L D ETE
Mot THIZANAEBRORMNEERADD, UVB B2
B E CEBMERIZZELIBTT20 T, Zoic
AEHYT D LB OEBMAREINBIZBT S X b,
Liztt o TER S OB O 5 2 O RMIa D%k b RIC
BIAL DALV ERRLTWS.

RICEBRE AT 212, NBRER TRESMREE ORI L 2 E
BN AEBOLIFSEE E TETT5 2 Ele M Shica
BHBEE RS MRE S TIREE LR Lo LT
5. BRMROFEEA LV VICET BB CRARERCE
TOLRSRIB R K OB BAIRE O & B EE MR TEEL T
kI lERERCAND &, EROBRBMROB A ZFMEOXE
A0, ThbbRMAN R« ICABRB~BIT LB L
RIEEBLDOLHMEND. NBEHEE TIRERIMERE
O FBIE L ESMIIIRD bhF, Liesd->TEENN
DHFH & T I HE > RENESRARE OB LRI Sich ot
LBbh3.
ek, ARBRCRREMRIVEER» SR EBCHET 5%
TORMPBETERCRELLEMBT S Z 2R3 hi. T
Tehh, BHMEE CRESMBEORE ~ L ¥ — B R ERE
RIEBIREEITH - 7c ', WBER TIXI2IRME L& LB wE
LBEEMRRZsohd, RE~ L ¥ —BEarRm121
L ECH ot

3T, PLM B2V 2 EHIC X 0 E#H I SUMBaED
R A 4T BB B F 2 BB O SRR A $REE L L C
BRT2Hkchb, ZoendS MO EDRC LR
*H-thymidine A3\ & #L TV 7oAy, *H-thymidine 13 B HE 2
MO SH%H X 08 Go-M HoEifi % BE L2, PLM # — 7ic
BBERIETZ LA LA SRADTY, M TIRIER S
O thymidine il TS 5 BrdU AFIA I LT 5", PLM &
DRECOWTHBICR~S &, LA X D ERXhi
SHIRlRD—H (o< A BEMMFTR O% I S M) 15T
G2, "W TMBIHAT 50T, ZhbDOMD G2 W&
B PLM 12 0 % L~ a3 4%, MERFEA & #1c PLM 13
BECHEML, 100%1ETH. LI, L AERIETRO R
KIS filasnt G2 e CMBCAT 50T, PLM 24
%ﬁm%v&»%ﬁ?ﬁ,%ﬁm@ﬁéﬁMﬁ%ﬁﬁﬁﬂw
ARBIGATR O G #AER (JEREIRED) A MITC A - T B D
TPLM RABECHA LT 0% D . FOESE LI iEsis
ROBMBBL Gl, S, G2 MAETHOMBIEA T 5 &
MMw-f@ﬁLﬁL1¥2©e—a&%m?é&E%mm
EXLRT WA, LicdisT, 0 A EBMTH L D PLM

B —FOFRFOINOERAE CORMBA G2 KD 5iE EERR
(Tea), IHDRADD ' — 7 BIFERF ¥ T DB A M B B RS
(Tw 2FL, ROOY -7 L 2D — 2 L ORI 5 R
KefE (Te) EBRINATVB. ¥, PLM 5 — 7 0RHDOILD
5096 L'~ DIFIZ A8 Y3 5 BRI © S B EREE (Ts) #EE L
BHEERTVWAE". ZDX37 PLM #— 71, LaL, X
TOMRAR—D Tec *RTREMAMBEBEOLEBLLD
LDTHY, RECZED X 5 AT EELEVOT, &
ERWDO L — 2 2B THEBRMOBIL 0K VAT EL
7, Wb B damping BENL DR, FRHE2DOL— 7 H
10096 L 7B Z & biew. 45, MRAMBEORGCEBRT
LR RARR R R O R 2 EP OB SR D, ¥ B
2V AR HEITRRC I8 LT u A e & MIBEIBH O Gl i
BFERT A DT, damping BEIFEE L ey, E20Ov—7%
IREMNZ LS,

TS &, Olsen®vk PLM E:% fivsC UVB IMED fR&H#£ D
~T VAR ARBOMRBEOEB ¥R L, RitORER
BXOMRESMCRR L CHERNOS Y BET 5
L, TOBE Ts BEETAMN Te BELIBMIND T LoR
L7z, ¥, TOERMS Tc DEMFIIER Gl &G
(Te)) DEMWC L DO LR L T 5. KERTIE, HBEK
MHEbhis PLM 2 —7ORFDE — 2 1 2BHETH ~ o N E
20— 7IHMEL, TR TH-7. LhLl, RcEERLE?2
DY~ 2 ERieTiebiE Te 1LH56RHEIE BEX A S . iF,
BEHMEZR DO PLM # — 7B EEZ AT Te 13#208/ T,
KRR BT BEOHLBICEMHL T, 20X 3,
UVB BEIZ X hREMRD Tc BB LG LA LML
MR, EFZOEBREMIL UVB BEHHE Tc 2MEHET 548
T Olsen? D& &L —K LizH, Ts OEEBE L Ti—8 L
Motz Ticbhh, PLM # — 7 OBHDILUD50% L~ L DiF
YT LM E Ts &AMt HEY CEET L, HBEK
BIUOBHHEEEICET S Ts 2FRFRHI2ME & 13050
Lich, ELWERIZAD LR 7. ¥, PLM 21— 70
B — 7 BERBMI-OWT L Olsen™ DK & O %
nEhbhlz. Tiebhh, FORBRTCIBHRER»SDOH ~F
DEAOE — 7 B EBFMISEBERO L E—F LT o,
AERTIRRHBCKT A EOD C — 7 OB EEEIL R
TAHERL D LBRHEL - ETHD. ZHIZBLHL
UVB [BEH S L AT £ CORMELBEGEAD D, KO
EETIL UVB MG 6 BeHkeE T 2 M~ D A& o
FERRBIC L A ERA T LTV A0 LT, KERTIR
UVB RHHOMEI~DOH AR PR v A B3 4 17 -
fo®, E— 7EERGNEBRLDEELLRS. BEERRYE L
BT B Tuk PLM & — 7407 bHET 5 2 L i3 BE
NENEIRTRIY, T bEBOL 3 CBHIEELSD
PLM #—7ORHDOILDIIE b DEFRICIIENB I A
TWBHDT, ZDA—7 0 LBHBREC BT AERERD
TuHEETA2ZLREHETHHR, LHLEFRIZRTDOILD
TR BRE T TS L ABEROEBMKRO Ty & X
EICEVSTHET 2 THA 5. Fhik, UVB Bt
&5 Te OEMIEEL TaDEMC LD LHERNZIND. TaDE
LWEMIC & D Te DEMNEC 5RR|IIXBBHEORK T
BEINTVWAEY, Fi, Tc DERYEB-THEIIFTASE
B v &Y O vEDLEYEIC X DRI I hERK Y T
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LEZRIh, FhHOEAL Tc DEMIZEIC To DEMHIC X
BEHRIN TR,

FRFEERC R D MR EEOTEIREDIEELEL
B, —HEEMEESEL, BRMCABERERY, KER
BT 20T, BlE LTOEROBEYRIA 0 LDOD
HEL LCEREMBO MBI (turnover time) AR &
ThTws, EEHROCRIEGEBRRBRZ BV EF—R
(EEHMRRE) ©MiGE R & AERE O EIRERIE O &
Th, WEETFHEOMIRE LR OFHE L S ORI
DN EF —BEBREEOFEHEORME TR T2, il
Rk B, RERORBEE TIZ Tc 156K, BRE~
v ¥ — B RERE N 121 R £, AEHOLTTRERILL ETh D,
RBESHERE TIE Tc 1 TH208H, &E~ /¥ —BEBRKE
FOB1BERT, ARSI T » 7. TR DO DOEFHEIEE W
2= ¥ —BoREBERREM TRt WALTHICEWETS
h, UVB BHIC X % <L & ¥ — [ 0 BiE B #ERE O 8/ % HE
STRBLTWS, EEMRBRICYT 5 UVB BEOEEYE
2 55E, REMBOBHEEYOED & & LRI ORERRR
BEAHICERTNETHLH L Bbhi.

& El

UVB B 121 HI%ETOEALE , F BEOMBBEOLEE
% PLM xBTS L. BrdU i X %40 A B IR
| RS Tk, BohRERRKRDOL>THS.

1. BEHBRB CIEBMREIT v A BB O25R IR 2
fEwinh, FOHLEACHM Ui, TIRFREIUBERL L
fo. RRFR CILESMREIISMEH 25 b, Tk
LeemL, 121KM% F THIA RIR S ek o iz,

2. BHEZEE TR LAV ERML v A BRR O 6 1RF
FEOFEBCELY, SBERTRI2IRHMECLRED
B EECEE L ESMRRRD - T,

3. BEMEE,LS5D PLM # — 7 T2 1I5BEEC RO
¥ &b, AR08 & #iE i, 1
BCi RO MIa BRI M L #E S hi. Tt
¥, MEPHECSHBEERMCE LVWERZIADORKLL »
1.

L EogigEs s, UVB BEt R kMR OMIgRE R % 8
MIeBZENBELMI IR, Tz, UVB BHIC X 54
R o EmE I Gl MERBREOEMIC L 2 Z L 2VURE
Thiz. 6K, UVB BENZREMRO < /v &% — & @k
My EMEEDZ LNTRB A, Lich-T, UVB BEHT
FE~AECF-BOMEBRHOEME B O LEHTS
5.

# &

rksichich, HEER I OCHEHV L E ¥ Lo REH#®
8, RHURHBE VA EF LR BHEmcEROBELELE
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Abstract

The changes in epidermal cell kinetics of guinea pig skin following a single radiation with ultraviolet B (UVB) were
studied using the percentage of labeled mitoses (PLM) method. Shaved back skin of guinea pigs was exposed to 1.5 minimal
erythema dose (0.5 J/cm?®) of UVB. Each animal received bromodeoxyuridine (50 mg/kg) in 3 ml saline i.p. at 1 hr after the
exposure. The epidermal cell kinetic changes induced by this UVB dose were examined using the PLM method. The num-
ber and localization of labeled cells and labeled mitoses in epidermis were assessed on the histologic section at various times
up to 121 hr after the pulse labeling. The results showed that in UVB-exposed epidermis the number of labeled cells gradual-
ly increased until 73 hr and thereafter decreased. In control epidermis, where the initial number of labeled cells was some-
what higher, the number of labeled cells more rapidly increased and showed no reduction throughout the experimental time
period. The front of labeled cells moved upward with time and reached the uppermost layer at 61 hr in exposed epidermis,
whereas there was no labeled cells in the uppermost layer of control epidermis at all time points examined. PLM curve from
the exposed epidermis showed two distinct peaks at 15 and 35 hr respectively, indicating a cell cycle time of approximately
20 hr for partially synchronized cohorts of cells, in contrast to about 56 hr for the fastest cycling population in the control
epidermis. Analyses of PLM curves showed no marked difference in S phase duration between the cells of the exposed and
the control epidermis. Thus, the present study indicates that UVB irradiation induces a shortening of the epidermal cell cycle
time, which is probably due to a reduction of the G1 phase transit time. It is also indicated that UVB irradiation induces a
reduction of the transit time through the viable epidermis, leading to a shortening of the malpighian cell turnover time.



