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@572 & DEMD TR, BABKRTIEMICEFRLTHESNS. FA5E0ELT
(&, EARDHS, BIKTORY, BEORIEMMANTR, Z U CREFEDRNE Zhic
N BRINMER ENEFTENS. NEOEIRICE> T, BEKROS TR, BEED
Wi - 1T BRREMELABEINLTETEY, ZOTRENNTT 3 C LIZMEELHEOT TR
LHEGHHEEZIONDED, L OHRLETHRIKORINESS C LIZIERICREETH S
BanZo. FHIORHERANZINE, RO RKeEREIR UERTHY, HRICE
% FigioW FEELGER L > TWVA. TNE THESOREAZIE DT % s RN
AR E LTI, M2, MR OREL, 1R - BHOBRFRIZR G & OMRREN
KRBT SN TED, %I E SICEBINTRILE 72 0 B2 ENREL TN TV 5.,
Frc, ERZREOT5MEEHO—DIR, MidOETHREMETHZ LN D, ZORE
DF S CEGHORE2 K T HMN B KTHIRRNYEZ, RE2IIREIC K D TS 2Kk
(L7 Ta—Fi (MEEIREMNTE) &, ThE TITbN T E LR TORIEZE R
HHRRCAIAT A L DR TIRRICRE LR ER 2D, BIRICBT 2 @50 FRZEiZ e D
FBERFDO—DELTRELEAMRTSEDELEEZLNS. DD, EYONEEZ R
{LENFEIC K> T T 22 IC kD, ZOEBOREDSRE Li31 - HHEMEOR %
HBINICHENT 2 L ATHETH O, BIWIOEEICHT 2 FHRAHNICE VT, HifzlicER
TRFZNE5THENTEELEDNS.

MREBIRERRAT ORFZEIE, 1950 £4RIC ° H -thymidine DG EAATREIC R D, E BTt —
FIIOATSTT 4 —NER LT EIc&D (16) HEMHTF (cell kinetics) & U T2
ICHEL, M4 DGR OKEMNTENRALNTE . LML, TNHOFHERT AV b—
T BT 58, fiskl RENAmED SEKICEHRT 21CE3E L0HKZZT Ty
7z. JI%E, thymidine %A Td % 5-bromodeoxyuridine (BrdU) icxtd %€/ 7 a—+
JVEUADS Gratzner 5 (8) I K- THFE N, FEHRILANDICHMATEEIC & > TLLOE,
BrdU $idtaiid DNA &5 (S H1) Ofifamt 2SN DIEICITS TN TEEHX
AF Iy Ui AEE UCTHEHZED, ¢ b TRIKESOHEEERNTZ L, EIFHI S NG
HENTERELENH S (14). LA L, BrdUENREDHIFETH b, il fic bz -
TRAERKICTFOHRETZLEDDH B. BIETIE, BrdUZEHHC Ki-67 *° Proliferating
cell nuclear antigen (PCNA) 72 E D, MY 1 7)UICH#S) U TR E N5 NIEMS
R (BEHEMIRaTR) IS %€/ 7 a—FILHifED R E N TE Y (25), BrdUD XS
IR SNEORENMENT ERFIWERDENT LA N5, E Tl M REfpT i
ELUTHREMEZRETWVS (6, 24,25, 54). LHML, ThHEOHTE BrdU i S HiH
fOZZKRET BT Lh D, BIETEMBIEMRITE L L TR BBUSITEL S5 C
EWNTES.



REERL IR ERT R 2 THREZWNICTE T 2 A OMEME LT, B - BrESIRS
ZOFEND %, FBINZEGIEEEOFHE & LU TiE, BORBOZHR G L THENS
ZFENHCONTELD, TNCEEHITEOH— LG EhTwEnT L, WHHEED
AAEAENSD B L, BAMFRNOT —T 4777 FOMEEH L MERELDLIES
WV, ZAUSH LT BrdU ¥ 2 Ot O HEFEMIIE R E BT IC M9 5 feg i mikiy, R
U 7 BB O JR e L ERR 2 ICETIS 2 T LA AIRETH B T e b, Bk - Bk
FHRZE D2 % 1o O DOHHE TEBINZCHININ T L 72 D 13 3 A[EEMD B 5.

TNET, A XABXTRIDMHFICHKH L T BrdU RBREZ T HZKIE DAL,
BrdU ff R tiific &K b Th S OEGOMIUETEREDMNT 2175 T L&, 5%, BhWfEs
I U THRERRML A 21T L TOHEML %2t L%5. DD, BrdU iEiE, SHIC
& % Mifd/H BrdU % thymidine & U C DNAICHU DAL T 2R L TWE 18, EHERA
ICBIBEHEOERTKEREZ X DEBRICEREL TR0 EEZILNS. ZOMDHE
SEAIAAHUR DS E S X UHGREHRZ BrdU OZ N & KGNS 5 C &id, ZobEiadim
DHIPE 2T B L TLHBHDT, BHEOREERERZHAS L TEETHS. EHIC,
N5 OMIIBIRERT 21T > TeRIC BT, SWIERIR D5 D Z OfifHTS R 72 Gk 3
BT ENTENG, TERESWIISHTZ MM AEBIURRELTZOERIIKRELE
DEWEB.

FH T T OWFEDOHE 1 BT, Labeled Streptavidin-Biotinylated Peroxydase (LSAB)
I X% BrdU etk 2 M U, Bk O FRNG ARG 21707z, S5
RIS, A ABX TR DICEHRFEE U EEHER (X 30 1, %2 6 #1, 13 FEDMER)
IZ BrdU SRtz U C, £ ORSRINE D JE1E & R 72 i FERERR 2 AT L & e
SHTHREKELE. ThUCXDAXIBELUTRICBN TS BrdU LR EEDISHMNATEET
HBHT AL, THic, BrdU RERAKIE L FTICHEINTW ARG LRIKIC, @
BOREZIRNIT B HEL LTAXBRXUCRADBRICEEHATHS L ZzRHLE. 5
E2TOMERIT, WHZHIELD 14 » HRE TOBMFEZTT> T, BrdU R Lk
PR A MR 75 5 IS R OEFI D F1% & ORI M2 Le#g U T, BrdU fiiikic
X B EERRDEYIRIKIES 2 IC B 2 THREWICERTH S L 2RI L.

FHE 2 BT, BEMRESIEO—DTH S Ki-67 BLUPCNADE/ Z7u—F
IWHUAZ W oSz, BrdU Stttz i L7z A R B X TR aDMEEN 5 23 #i] (f
X 18#il, *2 56, 9FEBOMES) 2t U CEML, MKEEESHUEREED RE
feZzfEiaEt Lz, E5IC, BrdU, Ki-67 38X U PCNA D& EERTIC X 2 ERild D RifE
CREHE, DI R MG T 25T LIc& > T, Ki-67, PCNA BX UK
¥ & DNA & (SHD) o#fifla (BrdU AN & OMBINZHLMMNCT BT ENTE
fz.

AWFZE T BrdU SR BB BT 2R &, Ki-67 35 XU PCNA kR & DORIfHRR



PEZNENEONIT EIcE D, 5%, ThbORFEMITTR 2SR 2 FiErE A 2B
KO IDMBHFIEN S 5557, BrdU itz s T &< S Mo R %2
T B C EAATEEL Aoz, RRC Ki-67 S taihild, BrdU fesetikic Itid 39k
HICEN TG REEE DL TH 5 T L AGEHE Nz,



18 A XBXUCRIICBIT %51 Bromodeoxyuridine (BrdU) £/71u-+4i{4k
FERak T O BLREIRI ST & ESHERIC 350) % M BESEAE O fikiT

1-1 i ZL®IC

HEAIC HBMIAAE G 1, S, G2, ML WS MIRIEMZEDIET T Lickbn# -
WHEZIT>TW0W5. LA L, HRPTIRZOE LA ENHSERERE T DD, MlaEY
SMTHLE T BRI (G o) I EXBHTEHDLN TS, AKIC IS 2 lEGHIR
(&, BR& 7 BESAHI RS DRE U, M2 THIEHICH 2MIfd L L TERTZ LN TE 3.
C DY, RIEHOMIICIIES 5NT, MO DT 5h 2 Y 2 M5
~—h— (EFEMRREEGUR) & LTHWAC kicky, EhholfgEifazmitid 33
MO TR, TORMREZHEET S L (HIlBREMRNT) MAlREL A>T % (49). &
- thymidine O ¥i{Ll{A T % bromodeoxyuridineBrdU) I X9 % € / 7 a—F )L HifkH
RSN L2IEUHIC, MIEhRERATE IS REEMNCHE L, BIE TIIR A& I HsiMIH
BRSNS 5/ Zu—Fhilkb R EN, 2LORHTICHEINTVS.

thymidine D% E (& Td % 5-bromodeoxyuridine (BrdU) (&, thymidine [7]#% DNA &
R ORIFIRKICE D IAE NS T LWL NT WA (7). 19824, BrdUIC 3 %€/ 70—
FIIVHUAD R E N (8), BrdU TEERE N7 S AR A H R L 22 A R HH AT
REL x> Tz, Z D%, BrdU 2 HWzEE O EMTIE, MBI UREREY TOMIRIC
IR ISHENTED, EBWIEERIC I 2EFICISH LUz iiE 3.

A XBX TN HIARFEL U T 5 O RSB RE 2 it 9~ % 7o HICH BrdU S ik
A Zi A7z, BrdU Zifmiiciz 5 U, BEEHRH%/ ST 7 « Y ET BrdU ZHDAA
72 S Witz $1 BrdU € / 7 o—F )itk z e @ REic K R L. ThETA
2B XU X ADERFNC BT BrdU Z W7z g 2eke: (BrdU fuge) zicH
Ul i3 e, ZOREEENMRGT L UT BrdU ORSG BB X UR S5, HOEEE,
SR G U, & BICIAE 2R 4 QRS ORRBNCEF U THITIBIEMT 2 A 7z

1-2 MR B L UL

(1) # H
a, BrdU & 53 DRt
5-Bromo-2 ~ -Deoxyuridine(Sigma-Aldrich Co; St Luis, Mo, USA) %, 3.0 ~ 83.3mg /kg
(body weight) D 58 TEIMIOBIRAICE S Ule. #2540 1 BRIIC, BrdU Ssfeao
FEREPIRRETIRFIC B TS EEBRBEY O/ NG Z, BRREI TSR &3 5 gk SV RHY
IR L, 10%EE RV VIREIE T0% T2/ —)IVIRCEE L, HEICK->TRZ
4.



T4 A, NST 4 R ERER L.

BrdU O GIREF 1.5% & L, {AE 1ke47z b 0.2mel E&#5 L. BrdU iSHkid#%
HHTIC 0.22pum DE T « )L % — (Millex-GX, Millipore Co. Bedford, MA, USA) i< T
L7ct Dz U, BrdUABOMERE LTid Table 1-2DEHBHTHB. T, MK
PICDONTIREHT, FVECH U THRENE BrdUREGICET 21> 7+ —LF - O
Yy RIToT, REOEERRG .

b, AHRKE &L O MG

BrdU SR EEIC BT B EEEZ MG 5725, ERFWOKA X BLITKRID
IR LTz, /MG 1 RERRTIC BrdU 285 Uiz, fi§H U7z/hia%Z %) 5mm OE X
TAIAAL, A OERED 1 0L ED 10%EE RV VikEIE 70% L%/ —
IWIRICTERTIRE LAENS 6, 12 BXU 24 B, £/ 1,2 BXU 3 M, &5 1,2,
BEU Iy AMEE L. —EBOMRHIEERFIC X 2 Rt E MG % 72Hic, 10%
BERILY VR TE, WP TA—F—ZHOVTHAIGELRWIRE (W 60°C) T#E
WUEE U736 OBAEE T 2 Refll, IR RO 6, 12 BXU 24 BiREIEED 4 /5iET, 7T0% T
2/ —IVIRTIE, T 12 BXU 24 RfIEIED 2 217> T, REOFERE KU,
¥, R UERIYIE, BKRKZISHEVERORBREY A RS54 cino THY
o7z,

c, U 7z sl

RBEMAELE UCOREEE, BRAEBEYIEETNERL, £ 72— RENY b O i R 5
THY, A XBXIUTRaDOMEFEONFEHREHARZ VLT BrdU S ivaikic X 3R x
frolz. JEBNEA X 306, xa 66l FE@miZs5~1 4K THo . FEHEOFERITILIR
35 13611, 5 BILIRIRIE 3B (1 XDH), FLERAE 1061 (4 X 76, 234 »
NG FLARD Bl 2 3k U 72), ILIRDIAN O R RIS 15 6, 5 BRE LR 4 61 (1
X3, =2 160D, EEHIFEME 16 (o), EEME 16 (xa), EARRARE 5 6
(A XDH), FEHEIR EREZE2F] (F XDH), <A KR—LARIRE 1 F (1 X)), ¥4 KR—L
R ERZhE 16 (), £z, JELRRES 8FI, 5 BASHE2H (1 XDH), FEHIA
B 16 (o R), BZAERHAEME grade T 2 Bl (F XDH), BEIEFHREERIE 2 f1] (£ X DH),
BHRE 1G] (FX) ThHolz. Mk UM OFMII Table 1-1 ISR LTz,

(2) FELSIEF IR

MHIEAR EER, HECKRWER LIRS T2 YR %E, "N bF2D Y 24TV
(H&E) 12 THuts. Z 0 HE BIARCHIMBNC & DB L, M55 O EIER 2 %
RUT. SRERREIZENE Meuten (22) O BICHEL Tz

5.



HREEAFRICH Tz > TR, R EM & LT H&E FEAIC i Uz KRR/ S5 7 ¢
YYIi (BE 4pm) ZBHAIERL THE, Tz Uiz, BrdU foygtuld, @ om
FERORIC LN TRIEEBRNZ {, ZORIEOMBE THEED AT A KT 5 A K b HEES
BAREMED SN T8, FHAT A RS AIC Aminopropyltriethoxysilane (Sigma-Aldrich
Co.) MLHEZ M L 7z.

(3) BrdU fjgita

a, BrdU S D FIE

BrdU SR D FIEIE Yanai 5 (52) DF@#EICHE> Tz, HiBrdU €/ 7 bo—F )Ltk
% T, Labeled Streptavidin-Biotinylated Peroxydase (LSAB) £l T#fa L. filish
D S Ml Z R L7z (24). R L LTl 3,3-diaminobenzidine4HCI(DAB ; F1)¢#i
P TR, KB) ZHV, MEBREE UTAY MU YRR HE L 7z (Figure 1-1).

ZDFEMIE, BEARZIINT T 2 VBEDOR Y VR ER (PBS) I T¥#L, 37C, 4
BlUEtERe (5N HCD 1S T 30 0 EHEE T, BEELMEID DNA ZEHE T 8. Z0%
g - AREER (PH 7.6) % 4°CIC T 15 0RIfEA ¥ T, DNA MR DG RE &
MEETz. 10%FRV< Y VEEEARICE L Tid, PBSHIZ I T 0.05% Protease (Nagarase,
Sigma-Aldrich Co.) IZT 1,3 8BXU 5 KD 3Kic & % Fa T 77—l fT-> THiK
Rat L7z, Z0D% 0.3%mML/KRICTHNRITEANIVA Fo X —E 2R ERILEE, 5%YF
117 (Chemicon Temecula, CA, USA) I CTIERF BMHTA DRSS ZBHIE L 72, #iBrdU €/
Za—F)uEitk (—XEifk 5 1U-4, X 10,000, Cosmo Bio Co. Ltd.,Tokyo,Japan) % 4°CIic
T—HFRE 7. ZO%PBSICT 3[E 1 KEOWEHZITY, B F U ehix ™ X IgG
YFRY 7 u—F)ugik (CKkHitk 5 DAKO, Glostrup, Denmark) 7 Zi{ I T 30 77 [EfE
HEE7. TO®PBSICT3E 30 pOGEHZIT>T, BHEFEITIE XA FT -8
EGEEA R L7 k7 €2 (DAKO cytomation) 2 Z{IC T 30 pMHWER & €7z, £ L THT,
PBSIC T 3 [a] 30 /3 MDW®H 21TV, V7 2 /XU F VY (DAB) I THERMfaZ nT#i{t
EH, RBICHEBRELE LTAY MU Rz LTz (Figure 1-1).

b, BrdU f=RDFHE

BRARISIEEIEIC B % BrdU ety Mfifid O i 5 % 2 OREEME DR E I L b RD
SERFEICTAMI L 72, + ; s@fatt, +/- 59l - BTt

BrdU Rl OFE#= (Labeling Index,LI) OREICHTz-> Tid, BAMSE i< T DAB
IC & b B E S NN ORE L TOHBREIGZRD . {42 OERIL, &
ERANED BATFRERALIC T 1000 fELL EORMaZ#i5% (high power [X 400] field i T
10 $H¥LLE) UC, BrdU SesgiaRpiEmifaoeEsmaic s 28525 L, chze
BrdU £ & L7z,



1-3#/ R

(1) BrdU @5 tait DR IRR G

a, BrdU & 5B X UK G5 H &

BrdU &GRS DWVTIE, SRS TOIhd BifsRatz R Uk,

BrdU &G HEICDOW TR, $lRAES TRFHICEIER %% <, 3.0mg/kg (body
weight) DA EOMET S HMlIOMBNAHEL TN B Bif A fugRa Mg s nr:.

b, FHRKEE 1245 & U DNA 2L

MRAZIC 31 % BrdU g tattiy, 70% %/ —)VEEET 1 @RI Uiz
B Btk 2R LTz (Table 1-3, Figure 1-6-A).

LAL, 10%EERIL<Y VERECBENTE, S—F—Ic X 55 60°CO MBI %
15T kic &b Btk ME 5 iz (Figure 1-6-B). T DR TIE, DNA ZHL
HORICITS a7 77— Z AR L TE B AOREEIMEINTED, ZORE,
HRRIC 5 X 2 X A—=UhWH T hah - fz.

F7z, 10%EME V<V 2 REE (EERRE 6 REILLE) D85 7 ¢ DYt UL To
To, WHER - IRORRERRIC K 2 HFID%D 0.05% protease YL TIX, 37°C, 1 4rRIDULEE
NiE RN TH >z (Figure 1-6-CDEF).

(2) BrdU Syt i DM
a, 5 ORRR AR 35 K U BrdU AR O R
FLARMESE, ERCRESE, JELECREEIC ) TENS.
i FLARAES
FLERRESHE A X TUIRARME 3 61, FLERRREE 7 61, > 2 THERE 3 flzfsR Lz,

FLARIRE Mammary (gland) adenoma

[ X ] AR © FUIR ERRHCRORMEEE TH O, /MNUOEREEZEK L DD, A
BNICHEMEXR 2 EFABRICHEME L, MRLUK 3 flL & AFEMRADOREEA LN >
fo. EROBRBIMIIES DREEZ Uo7z (Figure 1-7-A). BrdU &ZRE © 1 HEd
O BrdU S i OB <, S BICIZIES —ICRE L, 5028
Rz d % BrdU SefER G rtMia (S M) ORFNaEHEEDENEh 5T
(Figure 1-7-B). 3§D BrdU &5k L 5.6 % TH - 7z.

FLARAM%E Mammary carcinoma

[ X ] RHREFT R © FLAR ERZ RO EEES TH D, SR/ N DA K

P



G2 R U DD B O SHERCZTEE U, SAMEOTLNLEEMIED Y >/ SERA
DRTENRD SNz, [EEMIIIHR G2 B BERENE L, BOEBLEETHH-
fo. MEICHBT BRIV, 5N OBIEHRE BigtE iz (Figure 1-7-C). BrdU
RRFRE : BrdU S G M @ SR 2R i BT IZIE B L TERICHRIE
N, GPEMRORFAESRD UIE LIERS 5Nz (Figure 1-7-D). 7 Bl BrdU 2
WRIT 145% ThH o1z,

[ 3 ] FHRRAT R @ 361l & &I EBRREA ORI S S BRI Vo E i 2R Uz,
BB %A= L ARG IR 2 R Dm0 fie T > 7z (Figure 1-7-E). BrdU &
& : BrdU $e e MR o B M O /BT — R L Tl TRRICKRH &N, M
HAD Ja AR SR AR TH Bz (Figure 1-7-F). 3 Hil -t BrdU #E%%13 25.0% T
HoTz.

i bRCRIES (FLARMES; 2[R <)

FUARAESS 2 bk < b RCRAHRRESROMES; & LTI, « X TRV LR 3 61, FAEARIRAE 5
B, <A R—LIRIRE 1B, <A R— LR R 1 Bl X ORAEIR LR fE 2 6], *aT
F V- ER A 1 B, FRECHITIE 1 fd & ORI 1 Bz Lz,

LR #%  Squamous carcinoma

[ X ] HHREAR R @ BHER & &I FAREAN ORI PS5 2 /R U Tz, SRl K/ AR
ZR USRI THRELEETH oo, BREONT CIIEENRE T, MEICEEHD
RIEMEMIIRE RS 5 N7z (Figure 1-8-A) . 3 Bl Tl M biEmDTE 2 JEH] &
LD 1 FEFITH > 7. BrdU RERE © BrdU 5iss e a5 MM i 5 5 o g i &
BEICRHE Nz (Figure 1-8-B). 3 Bl -1 BrdU k8 23.7% TH - /z.

[ ] FHRRAT R 13U A X LRROMREFTR TH 2D, 20N D FFANDORTE
HDEL, REZARCHET 2EADA LNz, B O IZ AR TN B3
L, @mEMOfRZRLUz. AleEmidiEZs%ah -7z (Figure 1-8-C). BrdU RZERE :
BrdU $ 5 G R MM AR i i B oD i ieed T i B CIRfE L Gl b iz (Figure
1-8-D). BrdU #3813 43.4% CTdh o /z.

FLECHIAaE 35 X O BLECHIFERE  Basal cell tumor and Basal cell cartinoma

[ 0] MR R - REMIRE T, REOREMICLZINMEREE T % EEAl
M, KANDORIEZTER U D DFSETRRICHEGE L TV e, BEEMAIERE SRIC K o THiEb X
NTHL, EEMAAEIEEBRIAE I —T, BEREIENDIRGITER I N AE
BITIEAS = aEOENRD SNz (Figure 1-9-A). —77, RIEMIRE TORTRIE,
FL MR Bz FE A DA BRI s KRS T 2 FE AR L DD JE] PRI IR PRI i L T

8-



Tz, MGG AR NARE 2 2 U, SRFIE O#% & BHM %1% Fr OB SRS <
LRONRENBIEEE NI, HBEIGMRZEED R <, SRHEIEITOZ I 2 BRI O 4
a6 e (Figure 1-9-C). BrdU ®&ERe © BKHINIMETIX, BrdU fosE sy
el S RIS HAEMRICRR® B (Figure 1-9-B), BrdU fZRRI% 4.3% TH - 7z, RIEH
Hedies C L B PE AT I S B DR I @ % B2 CIRiAE L Cald B (Figure 1-9-D), BrdU
BRI 222% TH - 1z,

[ZHEHRIRAE  Sebaceous gland adenoma

[ X ] BT L © R R BRIk O BYEESS T, FEBHI @O SRICHEBL T N/
PR ICKEIME R 2 R U e, B AEARIC & < b U7z 8B0r & /NSt o s M A
DHEFENGED BN Tz, MO RERIEZ U B LA — TR O BRI XK. R
B TR RIEMEMAZE RS 5N fz (Figure 1-10-A). BrdU &R : BrdU g
W PR S NI R D b SRR IC D ABUEEICERD 5 7z (Figure 1-10-B). 5
D4 BrdU £l I% 5.4% TH > Iz.

R HERR |- K2 i Sebaseous gland epithelioma

[ X | RHIRAT A RS 5 idE U CEE NI/ MO B2 #EETRICTE L. KB
DRI TR E N, RIEOHLE TR RIERMlENOMENRD SNz, fif
Gl E ORI 2R, DREDBA SNz (Figure 1-10-C). BrdU RERE :
BrdU fe s 4 (a5 ME M A 1 e S L R I D B EHE IR S M fz (Figure 1-10-D). 2
5D 7 BrdU &R 9.3% Th - 7-.

XA R— LIRS XU~ 1 A — LR LR

Miebomian gland adenoma and Meibomian gland epithelioma

[ R ] FEREFT R @ < R— LRAREI AR O < o R — LA ek O RS TH Y,
Z OF R R EARIRAE & HE T % (Figure 1-11-A). A R— LR EREIZ ORI TRE
FESRRIME DA 5N % IR & SRR MR AR R BRI R 2 TE R U, JEPRIC I R AEM
faMigiE LTz (Figure 1-11-B). BrdU &RE : ¥ A — LIRIRETIX, BrdU %
Feg MR I NI ER D A REFEAME I IC D A BAEMICERS 5 (Figure 1-11-C),
BrdU #558HIAE 3.7% TH o7z, <A R— LR FIETIE BrdU S @b M i3 B4R
FIRANT, A R—LREICHE L CERICEED SN (Figure 1-11-D), BrdU £
17.0% TH- 2.



iii, JF b KRS
JE LR HRORES; & U, « X TIASMANE 2§, RERAAME 1 6, f2MAlhsHifaiE (Grade
D 26, FIHEERE 2 61, SR 1 flzmR L.

B & URERAAME  Lipoma and Liposarcoma

[0 X [ HEREAT R - EIARETIX, B TR ERERIC R U 72 BRI A © 75 2 BR SR HH I
FREITEREMEA RS SNz, BOKNARE, BERICZ LSO RBEBED S NEh -
7z (Figure 1-12-A). —75, NEHAANIETIE, FEWAREZ A LSRR~ D22 7R3 B AL
&, SIFB~##E OMZH S 2 FERIEREROTNIN 550, FFHEMEANOU E AR
2R U, R ZEE (pleomorphic type) Td O FAHRAEESZRL,
WTEEORMYEZRL TV, HHBELEETH -7z (Figure 1-12-C). BrdU &H
& : fEWAME Cld BrdU SR EfiiaidiE & A CBREINT, BOFOHE T <D
DHBEE SN (Figure 1-12-B). 2 FDF BrdU EE=#IE 0.8% Th > 7. HEHANIET
A2 < ORBFICD Tz > TEBICED 5N 7z (Figure 1-12-D). BrdU BRI
275% Tk,

AEsiHEAafE 'L — R Mastcell tumor (grade 1l )

[ X ] sAT A SRR E LRI REZZ2 L, MOEERICK DA KEEH
BENSRRCEIIL, BRD SR FOFEMEMICHDT TR AME 2R U, BT
FHIREAICH MR 2 AN, AL ESHIIC IS & On 5, JEmICId R 238
BIZSWRMEEE DX THRA THo7c. MRENT L— Ri&, grade T (Patnaik 77%0)
ELT. BRI VAV T N —REICE RN 2R U, B RREEICER, 2
~ZROEHFMIEE DR GhoTc. HREGEETHO, Wi, 1, KATEIER,
F e RIEMMROR GRS 5Nz (Figure 1-13-A). 2 JEH] & &I D2\ OHEFE H
NaRHHNTz. BrdU S&RE : BrdU RGBS NOHE T HHRr &%
i@ HN (Figure 1-13-B), 2 il BrdU £5%#IE 13.5% Th - 1z.

HMEFHRRERIE  Malignant histiocytosis

[ X ] MR R BEERII I K/ NAREAE U<, HE~K T T ORI EM 2
MU, RKEOKPEREZET 2EGMIEEHD, AEEIEGIHRELEETH- 1
(Figure 1-13-C). F7z, ANRMEREERO /07 7—y, THERBET BV VF—LIZD
WSR2 LTz & T A SRR G RICZRL, v70T 7 —IRMIATHS T
EMGEHE N, £z, 1ERITIE, BEANOLHELEZENED SNz, BrdU &R
& : BrdU e afp i wFhofHBic By T mRIGED 5 (Figure 1-13-D),
2 D15 BrdU R iE 182% TH o Iz
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HAME Osteosarcoma

[ X | fHRAT A Bz ke U B TH 20, SREESFAINIC & < Bl #8E
O F TF M FE BAEREIC M Ay > CIRIEEET 2 AR S Nz, S K/ NARFE T
REMENGL, TRBELEETH-7z. BIROFEBOERL, ZDREPHICZE DO EH
fataddbnrz (Figure 1-13-E). AREFT BRIER A D 2 BEIROILBNGED b1
7z. BrdU ®&RE : BrdU SR EGEME VIOt mRicB» o5 (Figure
1-13-F), BrdU =% 24.6% TH - 7=.

b, £

{EV> BrdU #55fcR CEE MR A &R Uz iEgiE, FLARMRME 3.0 ~ 7.1(5.6)%,
LI fiE 4.3%, RAGHRARIE 2.7 ~ 7.3(5.4)%, RZAEMR ERZAE 8.5 ~ 10.0(9.3)%, <A
R— LIRIRIE 3.7%, NEHGME 0.4 ~ 1.2(0.8)%, THbH, WIht BHOHMEGEE R,
—J7, @\ BrdU R 2 7R U7 igE, FLIRRE 9.2 ~ 30.5(17.7)%, ¥ LR 18.8 ~
43.4(28.7)%, HLEHINIHME 22.2%, <A R— LR KE 17.0%, A&HGARE 27.5%, KEHE
fi Al (grade M) 13.0 ~ 13.9(13.5)%, HEEIEAHREERIE 145 ~21.7(18.2)%, & A JE
246%THYH, ¥A R— LI EREUNORER TSN E A E S Z/R U7z (Table
1-4,1-6).

B - BRSO BrdU Bk O A% Figurel-2 ICHE Y 5 7 TET. ZOFHE(HIZ
EAEMES T 5.9%, BUEMES T 20.4%, & EMERESEBMHEES OK 3.5 fEOEE~ZRL,
MBS OBEHEY 1 7 VD E HRE E Nz (Table 1-5). & 7z[A UFLARMRRE T & EHRR
DFEEIEA X 14.5%, % 325.0% %2R~ L, * ADRERHIZA XD 1.7 % TH > 7z(Table
1-6, Fig 1-3). ¥ LEFIC BN TR CHIHE) &1 X 23.7%, 23 43.4% %R L,
F ADFERBIEA X D 1.8 5 TdH > 7z (Table 1-6, Figure 1-4). —fRICERKRMICE % O
OIS, FF LRI A XOZNICHERTEEEENEL, BEEOMEEET S0
DENONRETH D, SREIOE SRR & —H Uik,

c, ZEAFHIRR

WHEZMIRE XK D 12 7 A OBHFE T, BMEETE 15 EFIF 461 (26.7%) M
TLTWeDIIN U (BEUNOIER S ZE), BIERES <& 21 fERH 13 6 (61.9%)
AFEC LTz, 36 B DRSS 2 R AL RIS O TERIRRZ T 5 &, EME
% & RIS O/ TR A FROAED RO 5N (Figure 1-5) .
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1-4% %%

BrdU SR i O BEIIIZE & LT, ZORE5EEHRE R, #HREEE X O DNA
NI OMREN 21T o 7o, EERANDOHEAREGRIE L LT, FRNEZS, BENRS
H VRGN —RNTHS. S, &5 OMFEM LM A BrdU LRI DR X
(110 ~2077) (34) % EZERLT, BIRNRGEZERL TA XBLT R TICHE
RLiel s, FilGRIER L RBT 5 T Lix Bif s s R M8 5Nz, BrdU 5
RICBL TR, EZBREMICBWTHELARS (34) & 5mg/kg LA E, Moran 5 (23) &
100mg/kg, #ARDL (47) X 150mg/kg, izt b TIIMIERERETERIZ (14) 100
~ 200mg/kg, Nagashima 5 (28) (& 150 ~ 200mg/kg Z&EL TV 5. SEODA XE
XU aDHEKTIE, 3.0mg/kg ~ 83.3mg/kg DHEIFHTHRG LIzH, WIhd BEfF Ry
R TH oIz,

BrdU (&, HXDATNTZHIFADBERIRICH T 2 EZUNEE D T eh b, BRI
Fle U TEMER RS LHEH B OBEFICH N TE R (14). %z, BrdU &, —FEH
HUCHU D AT N B ERANICHITNICETF T 5 T &, HAEESHREEICEL TEHO
T2 ENT LENS, REBEARERBOVEILINETHS. SEH, A1 XBXTR
TCBI B BrdUKREGREE LTI, L FTHAETNZRBELEELT, 3mgkg L
CAOBROBREGRTHEMT 2T LHAETH S T &b h o 7. BrdU @& TOERR
REHZVERERG 2T THAEORWER & UT, S, EmmskeME, #Erm],
BER EDQFERPIME SN TVED (7), SEOKRSITHERS TOREERELETH
Tehn, TOXIREWEREOWTNOERE 2 BDSNEh o7,

BrdU @it 81 2 EEd: & B icBE LT, 1 EBUND 7T0% TR/ —
IVEEIC K B MRIC BV T BREF R ERERR2E. 2HEBMU EOERICbES X
/—)VIEETIE, BrdU I g 2@ MHEE L ETRL, SHMAOMHICIEIE#E Y TH -
fz. BRIV VEERTTS & DNA & histone A cross link L, Z ® 7% BrdU & DNA
D BrdU DR EMET TS LIcED, ZOREBRAEMETTIZLEDN TS
(34). LML, %M, MREREERERMC 10%FE RV D VRN TN—F—Ic K30
BZITOWEDNSEEZITTEATIE, REROHEIBIFTHD, DNA ZMHEUEEZICTT
9 protease YUHDEMEZ L AEETH > /2. DF D, HEEMMEAEE T % C LI L b BrdU
OHIFEMZRFT 2T LHARETH D, REAMDE T2 T LAVREE N, 6 KERELL
FORIVT) VEREETo MR TIE, DNA ZMULICHIZ T, X BIC protease JLEEA
WELTRD (11, 46). A XBXTRIDMEICE VTS, 0.05% protease 37°C 1 77 ft
DAHAREHEDEIEICR L IR TH o7z, TOBFE, HEEAITPODBEERZIT D,
6 REREILL EEIE Uiz b=V MR TR FIHDATRE L 72 > 7z Mgtk DNA O KEB5 1 —
HIHDIRREICH 5D, HiflkDHiBrdU €./ 7 a—F )LHiAkIZH$E DNA EicH % BrdU &
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DI ZINT % DT, BrdU FIFREIC IV TIE DNA DZEM & WS BERAREICE > TL 3.
DNA ZMAEHICIZEE, 7IVAY, BENRH DN, SEIZ 4 HEiEREIC T 37°C, 30 4/
M X B2 BRI T3, BELHBETHONZERL —EL TV .

BrdU (& thymidine @ &% B {k TdH D, DNA & K % 17 > TV % M fid 1%, BrdU %
thymidine [F£&Z OMBIAZICEL D AL, Lizh> T, ZOR/ELBAIZDNAZDEDTH
LEZBND (7). SEIEMU - MBESENT O /75, BrdU BEHR SIS K % B
ikiZ (flash labeling method) ICHY3 % (3). TOHEOFEZ, FHAREEHTIC BrdU
72 R FEIARAR U 7o AR A [T, S JMIAE (DNA A ofifa) 2B BICHREdT 5T &
MAJEETH D, FIFHED 5 BICZ D RE & EEEMaThc 5o 2 B0 &S (BrdU
EERR) ZRET 2T LNTEEECHS. BrdU EHRRO AN S 1272 B Il O i B
B2HRT 5 LIETEHVA, DNABKRHPOMBENZWEEMRSHEBATHD,
REFHENRNC LRAZICEBEINS (12). TOHERZREL S s OREE T
RINCIEHENTEY, BHES (14) IHEFETI5%, BHET6.7%, 2IREMI
M - BEARAE T 1% LU, B EIRBMAEME T 2% 0 BrdU iR 2 HE LT05. Fi,
Sasaki 5 (36) FFHMET7.3% (1.6 ~16.0%) DIEFBRERE LTS, —F, BHEH
(3), AREB (10) & °H-thymidine % i\ 7z S HAMIFI OB ZITL, M TOREMRRIE 12
~25.6%, RV LERET 11 ~36%, EEMAAETS5 ~20%, BRET28% &#ME L
TW5. EHMEMICIBVT Messier 5 (21) 13, *H-thymidine EER 5D 7 AHB X TT v
MBI ZTEBEIELTIE 1.9~22%, BEFESHETIZ02~08%, kMl
THEHS (3) &, ERERDOEBRRIIZS ~T0%THolzHELTWVS. ThbHoD
b h OEMEESIC B 2 EERROMRIZ, SEOA XBXT R IO & 13X UL
MR TH-oTz. £, Lidov b EEREYO EFHERICHT 2ERRIISEOA XBX
U3 a0 BHEGEOEERLFAETH - 1.

FE, A XBXTXIOMEFFHIND BrdU SRR EEDBHIC BN T, M2 ENE
J & BrdU R DR E Mt —K Uz, DX b, HEREMICEMF AR R LS
—RICKEERRD R, T OV BT R 2R EEHI 0% 3.5 f5Th o, HHEREEEIC
B3 REFEOFEE D BrdU Z#RIC K D EBIRE N, LHL, IAR—LRE
Rz B L AHARR 22 I BT B8 < 13 o 723 DD, BrdU FEFRIE Z Ofthod B IR IC
EEARTHOMIEERR Uz, T, <A R— LR RIS M B R A
JRFMRTER DD ZEH TH S T LMD £ THH, BrdU EERRNEENENE S
ZHT 20U D VKD 2 L TATHS. SHBEFIZEER L TRET 208N H 5.
Tz, HADERET LICHS EEFHRIIINTYIND D, 12 Z I ZHIEF T O
ROHIFAIZ 9.2 ~ 30.5%, ¥ LEEHITIX 188 ~43.4% &, % 23 ~ 33 {EDMETH -
7z. T4, Shimosato 5 (43) Mg D SHREEUC I % BrdU OEGRRZ/MET L T,
/INHERERE ClE 17.9 ~ 19.8% & —RRICEWDS, IR TRIFFICATIC D7 5 8504%% (0.1
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~192%) %Z/RL, [F—HEADRAMOMIEEAED 2 3L X<HBMLTVS
EVSHEL —BLIHERTHZLEZONS. EEEIVIEO LNV TAZAESDEN
B % I FUREE R LB TH D, WIhE FRREE THS. RIETHDENK
SRS, FUBRIRAE, K2 ARRRIRAE, RS B IES T % D7 OFEEERRO LA)VIZEL.
Tz, B AL e o AR ERE D JE | R B S O BrdU B RITE O LNV T
BHEMNKEXEEDETE AL o7, DF D, BrdUERRDIE S DEAVNE KR,
RS H % N IS ORER B X UL EN e — 4 Ik L RIES TH Y, BrdU
R DIE 5D E R E L@, HEOMKRE X U LD S RE LR RIES L S5
CENTED. JRFTHEEERRO @ & 13 Z DM T ORI RERIAE & B
n, SHEGIKKHEH LT BENDH S, iz, BrdU GGl /T2 ERT
% &T, [A—DOEMHRN TE RATIIC — R BHERERE % R & 72 ORI B O EE D S
MEXSTEE, ThEISHT 2T LIck > TE SIS RT TOREMMT A ATRE & 7%
5L BTEZEDTHS.

BrdU #@ et OFRNDISHICER U TR E 2% Did, BrdUic &> TR BN
EGERD R OEGEREZ ERICKRH LGS0 S5 T L L, SEREIDTTHROH
D B DIFHERDBIRICRVDIEREL G0 EEDTHS. —RICt b TIRIEGRROE VO E
BEETRART, AHEEMELRZTEMHSGN TS (14). 5E, HRHEZKEX D
14 7 AR FTOBEHFETIE, &\ BrdU BEkR Th o7z 21 JEFIFH 13 6] (61.9%) A
[ OERRS, BRICK> THETL, WTNEEVERRZ/RL TV, UL, b
AW BrdU 588 Td - 7EfliE, 15 #ild 4 1] (26.7%) DFEL (Figure 1-5) T,
ZOFERIENITNEEFICEZED TR A>Tz, TOEERDAIZ, BEOBY - B
EVSIHHZWOELE S KD, BrdUESREROETHZ T LHMHINEERTH - 2.
COT EnS/NYOREFICIBNTE, BrdU RN T2 KO —B) & 7% % ATREMEAY -
ndHBLEZLNBZD, SENTIEFED Dia V-5 %I E BIERIZ ERZHENDH 5.

BE, A 2B IOBEMEMEGEOBFEICIE, HNRERRE, (LR, R
DEFEN, —INCIENRIRER L CERENMTDN TS, SERRONGR L K-> 7
JEFEDOH T, SEHTERDS RS S & U T2 a0OFIRERE, 1 XOIEIHAE, X0
grade Il 5 AETGHIRQAED 22T SN 5. D OIEG OGS RARE, G RAE
DTNz L > TESEIOMRBETHEMFAZELTWEED, TOHRT, HE5ED(LERE
FHl (A LAF 5 7IVFIALED IR < KIGT % B X OLEHilaE T H %
TENHILENTVS. X IDOFIRIERA X OISR RREIZ TR NS 2 B2 LA
ERHENT, NFHARIC X B2 RUIRDLEDEVHE R FERAR LS. grade MKZE
AE A e e SRR 2 IS B E YA DI & b 597, BrdU REERSR I oD B Al I L
NHLMED > Tz BE (14) EERBMEECDONT, PERARE > 2 2REBM
FEE D HUC IR B AR Z I 13 fth oD B R IB M fiE & o] & KFNIE D a > 7oA, @V BrdU

14 -



ERcR 2 R 9 BERE D™ O BRBHIIEOFIEND b, Th b B ERBMIaE L [ U
TREBZEIZESTCERELTWVS. TOT & LM, 1 X0 grade I A7 AL AR
(SRR FEME 2R U T 258, BrdU BEERRIME <, L2k b B < KIGT 5.
DF Y, BrdU ERRHRIC K DL AREEICH T 2 B2 M2 H 2 RETHITE 3 RENEN D 5
LRDONBD, TR DRSOV THIEFBN DIz, THEERD L35 E5%DOM
e Lz,

S’IE, EHERIL 2 A R BX U aDBHICCHT 256, 4 OEEEICET
B EEaR, HRCARERN L VP AR, TR ORIGH & A 2 Fh TR
L, ZORENZ X D% DREFICOVTRET 20ENH 3 LEbN5.
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Table 1-1

RRME - BrdU K5 8L RBEBFORR

fEFI No #¥tE M5l & 5 BrdU 8 (mg/ko) lEas A@2ZHa & @

1 14X 2 8 16.6 3ig FLARAREE

2 1 X 2. 8 333 woon

3 14X 2 10 25.0 noon BFER

4 13X 2 6 15.0 n FLIREREE

5 4 2 10 15.0 noon dHBRRET

6 13X 2 10 12.0 noon

7 4 X 2 12 16.7 noon

8 1 X L 13 15.0 noon

9 13 9 47 22.7 non IHARRET
10 13X D A 33 noon
11 %3 L 12 16.7 noon ShARRET
12 X3 2 16 55.0 noon ChARBRINHBERELT
13 > S| g A 15.0 "o R

14 43X 2 9 132 AR RTELEE &R
15 1R 2 12 333 RE hA®RET
16 1R & A 15.0 "o

17 %3 g 13 30.0 a8 v
18 x3 2 16 55.0 Ki§ EEMEE 1HARECT
19 %3 2 1 15.0 Op EE#eE SHhARREC
20 13X L] 8 16.7 R RIERRE
21 4 X 2 8 15.0 noon
22 13 s 11 15.0 noon 10hA&RET
23 1R £ 12 333 noon 2hA%ET
24 13X & A 333 BRER v 10hAHRET
25 1R & 8 333 R RAERERIE
26 13X 2 8 15.0 non
27 13 2 8 15.0 BREE v/ -LIRIRE
28 43X 2 17 227 n UR-NRLEE 9hA®FET
29 43 2 10 17.8 BT BElE BfERE
30 1R s 11 3.0 1 I
31 13X & 1 6.3 REEKET MERAE 1ERBE M2 ARER

IHhBBRRET
32 13X A 9 7:4 Op REEEERE GB T
(gradell)

33 13X & 14 15.0 =3 EBIDARRET
34 43 s 7 9.3 ARG EERERE
35 13 2 A 83.3 RN v EBEC
36 13 & 5 15.0 ERE BRE ERENEERT
A : adult

No9 & No28, No12 & No18, No15 & No23 (&[e—EES!
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Table 1-2 #%5 BrdU &&

BrdU 15mg
DMSO (YA 0.024ml
IR 0.976m!
?%g ........................................ 1 5mg/mg

Table 1-3 EEEIC K % BrdU RREMDEWN

T0%EEHRILT ) >

70% T 5 /—I)b

ElE R H 707t MEBAED 77—t AL
2 F5fE 60°C ¥ + ND
6 KR RT + +/— +
12 B RT + +/— +
24 FsR RT + +/— +
18f[E RT + +/— 4
2:8F RT + — +
3:8E RT + = +]=
1hA8 RT o+ - —
2718 RT + - —
3718 RT + - -
+.5@eEE /B — B%  RT.Z=R ND; EEEY
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Table 1-4 BrdU #F#3

fEBI No #fE MRl Fis HE2ZWR BrdUEEE % & i@

1 1 2 8  ELRARE )

2 12 2 / 6.8

3 /X 2 10 / 3.0 FrBE

4 ) 6 IRERE 21.0

5 /X 2 10 / 11.3 4hB#&%RT

6 4 X kel 10 7/ 16.4

7 1% 2 12 J 9.2

8 /4 2 13 J 12.6

9 4% 2 17 12.8 9HB&EC
10 /1 2 A 18.4

11 %3 9 12 ¥ 23.8 3HB®XTC

12 1 & 16 20.6 G6HRABBEINNARIET
13 0 L A 30.5 T

14 /X 2 9 RYELEE 25.4 gk

15 /X L 12 7 27.0 2hB®¥*C
16 /1 & A 18.8

17 xd 2 13/ 43.4

18 x1 £ 16 EHEMRE 4.3 11HBBEC
19 x1 2 11 EE#RE 22.2 3hB#%C
20 X 2 KRB R E 3.9
21 12 2 % 6.1
22 42 & 11/ 7.0 10KBB%ETC
23 4% 2 12 4 7.3 2HBR®%EC
24 /X & A 2.7 10hB#RC
25 /X & 8 KERLRE 10.0

26 1 2 8 / 8.5
27 /1 2 8 Wi -LRE 3.7
28 4 £ 17 Ui-MRIRE 17.0 9HB#XT
29 4% 2 10 [EpE 1.2 B EH
30 14X & 11/ 0.4
31 /4% & 11 [EBARE 27.5 1EiBLm2HARBER
4hBRET
32 1 & 9 RERHHRE 13.9 &HBRC
(grade; )

33 /42 & 14 U 13.0 &BI1HBART
34 11X & 7 BYHERIRE 21.7

35 /1 2 A 14.6 &HBIC
36 4R 5 BAE 24.6 [EERBERXC
A : adult

No9 & No28, No12 & No18, No15 & No23 (& [FE—iES!
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Table 1-56 #EEHIC&E (T3 BrdU R#HX

EHEDS47 EGIF  BrdU RHEE (THE + BREREE )

1. FLAREREE 3 30—11(56% 23 )
2. FLIRARIE 10 9.2—-30.5 {17.7£ 6.6 )
3. RELRE - 18.8—43.4 (23.7%£10.5 )
4. EEMRE 1 4.3
b. REMRERE 1 22.2
6. RARRRAREE 5 2.71—1.3 (5.4 2.0)
1. RASAR L KRB 2 8.5—10.0 (9.3+ 1.1)
8. YA R—LERIRE 1 3.7
9. T4 R—LRERE 1 17.0
10. fEfARE 2 0.4—1.2 (0.8+ 0.6 )
11. fgRrmiE 1 21.5
12. REEEMICIE (gradell) 2 13.0—13.9 (13.5+ 0.6 )
13. BIEHEBIKE 2 14.6—21.7 (18.2+ 5.0 )
14. FAE 1 24.6

RIEES 15 0.4—10.0 ( 5.9+ 4.1)

BHES 21 9.2—43.4 (20.4+ 8.0 )

3t 36

0.4—43.4 (14.4= 9.8 )




Table 1-6 REFBICET2EBYEIC L ZFHEDEN

BBEN4547 iE Bl BrdU g% (¥ + EERFEE)
41X 33 43X *3
1. FLARBRAE g 30~ 7.1 { 56+£23) -
2. AR 1 3 92—210 (145+4.2)206— 305 (25.045.1)
3 RELEE a |1 188 —27.0 (23.7x4.4) 434
4. BEMRE 1 - 43
5. REHisE 1 - 22.2
6. KARARARAE 5 27— 13 (54220) =
1. KEEIR E R 8 2 85—10.0 (9.3£1.1) -
8. VM R—LIRE 1 3.7 -
9. YA R—LRLKE 1 17.0 -
10. AERAHE 2 04— 12 (0.8+0.6) -
1. BERAPARE 1 275 —
12. BEMREMIRE (gradell) 2 130—139 (13.5%0.6) .
13. EfEHRBEE 2 146 —21.7 (18.2+5.0) =
14. BAE 1 24.6 -
RItES 14 1 04—100 (6.1%4.2) 4.3
EHES 16 5 92—275 (18.0£5.9)206—434 (28.1+9.3)
at 0 6 04—275 (124+79) 43 —434 (24.1+12.8)
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70% % / —ILEE 10%#EE/RILY Y VEE
—>| Etealley |<—
DNA D&
A

LSAB % —
1.7ayxv4y

2. 11 BrdU — itk
3. EAF L=k
4 RINAFIT—CEFBANLTIRNTEYY
5. DAB Rt
) I

MERE ATRFIUY

o

Figure 1-1 BrdU 2F#&F|B
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|| EMES (N=21)
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Figure 1-2 R, BUBEIC&E (T 3 BrdU £Z#3 (LI)

25
20
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L Ra3LRgE (N=3)
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B XELSISE (N=3)

Figure 1-3 « X, X JDIIREEICE T 3 BrdU Z#=X (L)
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Figure 1-4 X, XJDRFLKEICE TS BrdU 1REEK (LI)
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1.0 —— BEEE
N EMES
0.8 -
~ O
0.6
& — OO 0O O O
* [ O O
£ 04k s
0.2
0.0 3 1 1 ] ] ] 1 ] ] ] 1 ] ] ] ]
Months | o 1 2 3 4 5 6 7 8 9 10| 11| 12] 13| 14
BHEEE =15 | 4 1 1 10.93 [0.93 [0.93 [0.93 {0.93 [0.93 [0.93 [0.86 [0.79 [0.71 {0.71 [0.71
EREE n=21) | 1 [0.77 [0.77 [0.73 |0.64 |0.55 0.55 |0.55 [0.55 [0.45 [0.45 [0.41 [0.41 |0.41 |0.41

Figure 1-5
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Figure 1-6
A: Fan/ME, 7T0%xy 7 =N T 12 KHEEE. B: 4 XD/, 10%E L= 2T 60°C 2 I
FIEE , B, REEIZBEEEZ R L cfilEokz R T, SfEEsRIFICRnTnw3, C: 2ad/h
W, 10%#EHE F V<) 12T 60°C 2 KREEE, 7u 77 —ERAHE, FEHEMESEEL TEDoNS .
D:CLRIUME, 37°C 1 7o 777 —C0R, BHERIGEZR LM X ) EFHI RS h,
MG oREED BIF. E:C LEUME, 37°C 39l 7us 7 — L0, ol iz~ by
Y Ut t ISR LT3, F:C LEUMEL 37°C5 g 7u 77—, HEEE~o
FR—OBPKRE,
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Figure 1-7 FIREZICE T2 BrdU RERE

A,CE: T+ - TAYVVEMA. B, D, F: BrdU . A, B: 1 X OFLARARHE.

C,D: 1 XOAMRIE. E, F: :aDOFLIRIRE

A, 1 XOHNGIRIE, SR EZEAL, BrdU BHMRIEAE ERHRICEIEL TEH» 5N S (B).
SE BrdU LI : 5.6%. C,: 4 XOFLARE, EHMIEEREEZEK L ODEMOMEASHEICRE,
B0 BRI E L BOZEBLEEICRD5NS. BrdU BMEMIRE & SR 2R3 g I —8 L ¢
ERICEDLNS (D). FHIBrdU LL: 14.5%. E,: X IOIERESE, WS TEEREOHKGE RT.
BrdU 5 MR 3 @ A OB — B U TR, RFTEaER AT TR 5Nz (F). 9 BrdU LI :
25.0%.
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Figure 1-8 RF¥LEEICHTS BrdU RZERE

A C:~ebFxs )y . 4Pt B,D:BrdU &t A, B: 4 X2 DRRY LS.

C,D: % 20RF LR

A A XORFLEERE BEEMREMAEERCEEE2 R LR, SRABRLEEICREDSN S, BrdU
P A e 1 3 S B 0 3R I B IR B S B, AR BRo s a6 s H 5. (B). 9 BrdU
L1:23.7%. C: % adfR¥ L. SEEoFrR25RL, AiEmIZZED sz, BrdU Bz
B 3 0 CREE ICRE L TRO 5N 5 (D). ¥ BrdU LI : 43.4% .
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Figure 1-9 EEMiE® L CEEMBYEICEH T2 BrdU eERe

AC:~whrFxrY vty vifa, B,D: BrdU &, A, B: 72 0REHINE

C, D : % a2 KR
A2 ORISHIBE, FEEFMIIE AN DRI & AR L 2 D REEIR I REAE, B IR A BRI B8

Rz, BrdU BBt 5 5 IC B7E L TR® 53 (B). BrdU LI : 4.3%, C: % 2 ik,
RS AR 1 AN LR 7 B RS 8 % FERR L -2 0 F BRAELAR (< B K, BrdU Bk (3 B 3 o0 I c i 35

BEIREL <o 505 (D). BrdU LI : 22.2% .
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Figure 1-10 RAERRES L URER EFEICE T2 BrdU e

AC:~2rX )y . 24P vjfa B, D:BrdU fEffa. A, B: 4 XD EIEHRIEAE

C,D: A X2 DFgHE b5

A A XORIGIRIRE FEE AR BRI NS/ ER RN 2 R T, B BAMY:
R &G D Z L v, BrdU Bt /Mg o irE e o aEtE o s 3 (B). B
¥ BrdU LI : 5.4%. C: A XDRHRIR ERZIE, FRREFEERE D S #ilt L TEE IR/ 3 2 R 1o
B, FEESAHNE IR o BAIM: 2R L 0BG iR S5, BrdU Bt 3 aHE SR 12 o A 8EE I
@ bt (D). ¥ BrdU LI : 9.3% .
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Figure 1-11 YA /R—LRREE YA R— AR EREICHIT S BrdU Se&ERkeE

AC:~2rX Yy - AP, B,D:BrdU $uEgta, A, B: 4 XD2 A A — LIRIRE

C,D: A4 2= A XA—1lg LI IE

A: A 2D2A R—LBRIRE, S 3 2R L/NEE ISR 2 R T, S BRI
K< %R S Z L v, BrdU BBHEfIE I3/ EISR o E A —3% L TRER IR 50 3 (B).
BrdU LI:3.7%, C: A4 XDvA X— LR EEHE R IRRMIIE & fPE RV 2 AR 22 Bk 3

ZIURL LT, MESSMIME S EE R 2R L, HREEIBE SN S, BrdU BRI AR IC R0
5% (D). BrdU LI : 17.0%.
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Figure 1-12 [ERAFESR L U BBRAAREICH 1T 5 BrdU e

AC:~ebh*s Yy - xAY v B,D:BrdU @i, A B: A X DIRHlE
C,D: 4 X DEHAIfE

A A XDONENME AL ZRERGMIRED S 72 2. EEMIE O RAEIM K 2R&IZED Sk v, BrdU
PRPEMREI 12 & A ETERTE 2w (B). F¥ BrdU Ll : 0.8%. C: 4 X DIEHGAME AEWW %A 3 2 H515
MR~ D M 2RI L, A~ HSEE O % H T 2 AT 226 2 ), FEESE~O O AR
WERT, EEMEEE B2 R L oREIXEE. BrdU BHAEMIE S ol caRIcASN S
(D). ¥ BrdU LI : 27.5% .
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EMEBRES L UBARICE T2 BrdU eEie
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A,C.E:~2w ¥y yrvxtY v B,D,F:BrdU fufEfta, A, B: A X O iEw#ilkE C,D:
Y45 BrdU LI :

A 2 OEMMIRIE. E, F: 4 X OB AN
A A XGRS aE AT A ARk X D KE X s s, BEED S KT oEEHEkc )

T EAMEMEE 2R, EEMEo 2R ICEASKOMEE LR, TREGELEE.
falx EOREFTHERICAS NS (B).

C: A X OFEMHRERAE, TR B~ T eI 2R L 7.

E: A XOFAME §8E o5 25 M e b ok o B i s F8 B AL AR

Ml AN,

24.6%.

Figure 1-13 REEEEHHE2E (Grade Il ),
AEEME, BrdU Bt %  oflFcEEICA LS (D).



% 2%  JiKi-67 8 & Ui Proliferating Cell Nuclear Antigen(PCNA) £/71-}1
TUARERRIEIC & B A X 3 & U3 2 Dl O ffHGEAE O fihi

— BrdU gtk & g L —
2-1 13 CBIC

MHESHOER 2 5 I § 2 HIF8CIE % DA ENH U BN TW%. Thymidine 3
E{ATDH S 5-bromodeoxyuridine (BrdU) 1543 2/ 7 a—F Lk BER E - C
lc&oC, SIHORIIEZ EMICHER T & 2 Miff TR IS emsT i & U 2udic 7
BLTE . TNEDOHEER, S M0 DNA OB 2% 3 % Gold standard 75 /51 (8)
ELTRHHN, MRAEEZTEL ORISR ENARINCH I SN SiEE 5o T
V5. BUETE, SRR Td % Ki-67 % Proliferating cell nuclear antigen (PCNA)
FEDHADFFES N LICK D, MFIBIREMATIEIR & BICHiEA A1 L 75 D TREEH
CHEBRLTVS (6, 25). /e, ThHOHFEORTELEEHRIC K O MIFIRGHAE» k4
% )it%, BYIORESIEM LIBELEDENTE TS (1,2, 6). Kib67 3978
300-kDa DN B % WIS IMANEFE T, it TRt oMt &b G, i
W1, S, G, MO 2T DMK L %% (5). PCNA i& DNA Polymerase & DK 7-
ELUTORREL TWVB T ENFBN TV S BTG IR TH Y, REREETIE G, %
WS SEACHT TORIRIDREMIC2 % (Figure 2-1) (4, 27). Ki-67 *® PCNA 7 ¥ DI
EMETUROREREHR L, BrdU IcRES N9 RMOFUFEZFIH Ul o a0k
Rz 5T L3, Ki-67 % PCNA REREEDEEE 2T 5HICE, EHIC
rEA AR DT 21T 5 1o DICE R ETH 5.

A XBROXIOMESICHEM Uz BrdU S taiiid, MR RMAERE% & R ilE
U, BEOREMT 2175 L TERTHET e &2E 1 EHThR=. LA L, BrdU¥ETIE
FEGHGHNATIC BrdU 2859 2 0 E80NH 0, FHINCHEMTH 2 T & LHATBIEDLER
s EOHMDOMENRERENTEL T, LU THKIISHT 3 ENTERD
DONBRTH%. TTTH2ETIE, BrdU EREHEOKREREL LT, #1Ki67H
K UHLPCNA &/ 7 o —F Witk 7% Fiv e e e aid 2 A — OMFENSE A U TR %
Réb, JHE O REMATEL UTOR MO MR & BrdU Skt i & O 2 Rt
Lic. EHICBAZEHERICOVWTERBRICHRL, ThENOMHEREE RS TlEgm
SERERIEL & LT DR At ZRET Lz,
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2-2 MRB XUk

(1) ¥
a, BrdU ¥t 5.1
BrdU 2 5483288, &KEHBICOWVWTIE, FE2BZ TRz B TH3.

b, Ki-67 #f&tats K U PCNA @ alc 31 2 fHRRE & O Mt

Ki-67 $ay@3 a3 X U PCNA SUS ik B 3 EEE 2R 57201, H1=ET
HWTeEZBEYI DR A X BXOHRARIO/NGEZ#EH Uz, MEREH 1 ReRRTIC BrdU %
BE5 L. M LZZ/NGEZR Smm OEETAS A AL, HiEH OFED 1 05 ED
10% &M@ RV VI E T T0% T2/ —)VIRIC T RIR TIRE LN 5 24 FFEEE L
iz.

c, AR U 7= fEsg# K

REMELL UTH 1 EICT BrdU 25 LA B U R IOMES 36 flodhhs, E
PEAESS 2 Huic 23 fBlzHhi U T, SEOMBEM~ — A —Z Wiz zm L 7.
WINEERGIONRIREERITH D, £ X 1841, xas5FTH-o7z. TONRIEZ, A
HRAREE 2 B (4 X DR, FLARARE O B (£ X 6 ], % 361, V- LR 4 6 (X 3 #,
3316, FECHIFGE 1 B (), <4 R—LBR ERRE 161 X)), BERAARE 1 511 X)),
Rz R ALG RIS (grade M) 2 il (4 XDH), FEHMHREERE 2 ] (1 XDH), BAME 1
B (4 X) THoiz (Table 2-1).

N5 OFEFNE RS H £ TR EaEAx £ ORI ERIOER R - 7z

(2) FREERHRR AR
AR EE%, WECHOERLIZT T 2 Y%, AXRFVY - 2TV
(H&E) 1< THfh. Z D H&E BEAZ A EBEMBIC K 0 BE L, MEOMMR 2 EEZ
MR LTz, SePRRERRAI2 IS 1 2 [M U< Meuten (22) O FICHEL 2.
FREAERIC H Tz > TlE, REREH & U T H&E BRI E LI KRR EDIRT T 1
YU (BE 4pm) ZERIERLTEE, ThzefRLk.

(3) Rt

a, SHIHESE ~ — /1 — D Rtk DR

iS5 7 ¢ > LY %, $iBrdU €/ 7 a—F)Lfitk (50 5%, Dako cytomation
A/S, Glostrup, Denmark), #1Ki-67 fiifk (MIB-1, ¥ A€/ 7 a—F )L fifk ; DAKO
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cytomation), X 7z (& #i PCNA fiitk (PC10, ¥ 7 A € / # 1 — F )L #i {k ;: DAKO
cytomation) % FU T, Labeled Streptavidin-Biotinylated Peroxydase (LSAB) &7 k (DAKO
cytomation) < X D RIEREZIT-> T, HEMIZRZE L. SMEBREaEAT FF2 )
VRIS TITo 7z (Figure 2-2).

b, BrdU f g fh
PB1IETERXRIZEBYICITH T

¢, Ki-67 fefetais: & His S 4

BEADL (41) OMEZREICRDK DI BFIHTITok. DXOYIFZHNST 1 V1R,
FURIRYE L & LT ELEDE D &, 0.05 M7 I &R (pH6.8) ICiR L, FKEHE
FLYIRTRA 70y x— 7 Figel (FEIREBE : 2450MHz, 7] 1 600W) I &%
gy (557X 5 ~7E), £lidA—F7 L —71CT 120°C 15 57 OIMBYARIC X % H1
FRYE 2 To e DZHE LU BT LY VRSREE 30 e L, T oRikAIcZ&R-K
EEEBML, YRR UENE DI Uiz, E%IE =R T T 30 2 EEME L THEA
W 7:1%, LSABHEIC K % Ki-67 it ziTo /2.

LSAB i3, BEAZW - DY VEEEER (PBS) IS Tk Lk, kXX /—)ic
TIERR L7z 0.3%:88E{t/k £ 2B T 30 7MEH T THRBERVA F o X —EZIHEH
L7z, Z0D%#% 5% Y FIfiE (Chemicon) % 1 KeEIfEH & B /1%, HiKi-67 €/ 7u—F)b
fitk (X 50) % 4CICT—HlEFE 7. D% PBSICT 36 1 K OVEHZTTY, €
*F MEHIT T X g6 Y FRY Za—F)LFilk (ZR4ifk ; DAKO, Glostrup, Denmark)
2 ZIRCT 30 PRER &8z, D% PBSICT 3 30 HOWEHZIT> T, FEHETY
E ANAFIR—BEFEA LT 7 EY Y (DAKO cytomation) %2 ZiIC T 30 7 ffE
&gz, ZUTHUY, PBSICT 38 30 iElokE 21T, P73/ XFT (DAB)
IS TREERMIfa 2 Rl gl b X, RBICHEREL LTAT M) YRE2 L.

d, PCNA g3t

Ki-67 SoyE it L ARk D 5L TITo 7o, HURIELIEE & LT 0.05M 7 T B R ik
(pH6.8) /=i 0.1M V) VEEkREIW (pH6.0) ICiRL, KEMHEFL Y VICLkbd~< 71
U — THEERHBHIZNIEA— N L—TIC KB NBERITo 7. IEVRIZEIR T 3059
FREEE U CREIE 8721, LSABEIC & % PCNA fugiftaziro 7.

LSAB 1%, fEAZWD > D PBSICTHE Lk, BKkA %/ —)IWCTER L2 0.3%
WK ERZIRT 30 PREATE THRERLVAF XA —E2HE L. Z0% 5%
Y Mm% (Chemicon) % 1 BRE/ER T ¥/, HLPCNA €/ 77—+ )Lk (X 100)
B ACICT—BIERE R, ZO%IZKi-67 RERAICB IS FIHLFU XS IKiTo 7.
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e, R DRE BOREROEERZEE)

BrdU, Ki-67 45 & U PCNA DffEfetathic 350 3 MMM OFE#% % (Labeling Index ;
LD OREICHIz> T, BB FICH VT, DABIC & b B MIC R X Nz
DJFTE LB KDz, B DGR, KRR OO BE AT 1000 EL D
a2 8i%¢ (high power [X 400] field i T 10 #¥LL F) U, BrdU, Ki-67, PCNA
SRt GO 2ESMRICN T 2862 ZNFhEHIIL, cheiEiEke L.
#5158 (mitotic index:MI) (& H & E RtafEA% fIN T, R EE & D HIET,
BB T MlOBIGZRE Lz, & 5ICEFNFNOREEREEOHBEEGRE R 5 7=
, BrdU £ & Ki-67 5, BrdU 2553 & PCNA £5%R, BrdU B3R & MI OR{% %2,
[l EAR & Spearman OMBIFREIC K O LTz, F/z, ZRFNOREBRGEHEICHIT S
PRIl DR LA 2, FERRCAIEIERE & b X & T L - Rt L7z,
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2-3f R

(1) Ki-67 @i B0 2 S

10% &RV U VEE, T0%LT2/—)VEEDWTFNOFEEECBENTE, Eic k3
PR AR 2T D& o Y TRIBERISHE S hish - f2. 27 T VBB RIC & 4L
B, EFLYVIRKBRAI Y 2 — THFGRH 2T > HHERIEED R & 2R RE
WHETH Y, REEDMEN TV, (Figure 2-7-B). +— h 7 L—7WHIC & 2 /1S B4
MFDBIEINCIISBEZ N > Tz, 10%BE RV Y VEEOEATIE 7T0% T X/ — UEEEALC
HEARRPREEIMET U7eh, HBMEDEREERBIFTHY, "\ FF2 ) VI k B55
DIRAEE BEF CdH -7z (Figure 2-7-D).

LKI-67 €/ 7 0—F )VHURIC & 2 5ot TR IS 2 7% LM, A CEBhi CDIER
PEMAS & BHREIC XA 2 C EMMTE . BT RRBNICTEAME, 2 WIEBEOR MR
DFFRRIS & L TaB® 5Nz (Figure 2-8-AB,C).

(2) PCNA @ taic 381 3 HiF kG

HLPCNA €/ 7 a—F )UHUAIC X 2 RS mic BV T E Ki-67 HUERRIEE L [FE, U e
Wik E 72137 T BRI P COEII~ A 7 0y . — TS HUEREE L LA TH -
Tz (Figure 2-8-D). Batkii RIIBANICUFAMICIED BN, —EBOHIK T HBIENIC & Btk
[z @887z (Figure 2-9-H).

(3) FHERAHIRER

a. BrdU, Ki-67 35X T PCNA SR aIC K 2 MHRR A IR

1 FEICHBWT BrdU Rtz i Uiz @ o 5 5, BRI Lz 23 Flicd LT
Ki-67 fifeiets, PCNA SfEaz FRRFICIT > TZNZNOMBRIC B B 5 MO R1E L FE
MRERIR LT, ZONBZARES, LRSS GURIESZRL), JEERREEICHT
T3,

i FLARAESE
A X THARAREE 2 6], FLARERE 6 B, = CTHARERE 3 HlZREB L 1.

FLARARAE mammary gland adenoma

[ X ] $HREAT R ¢ 2 JERI & & AN OREIEA S Nah > 7o, il bR o SAE
B nRB{BEZ Uo7z (figure 2-9-A).

BrdU @t 1 SFFrh oG MMk RIS, EEEOILIR Mz —Ic A
EL TV, EROR#EEREZRET % S HGIERRO BT AEHEEEDH 5 NT, 260
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74 BrdU £SR3 7.0% TH > 7= (figure 2-9-B).
Ki-67 SRR & : LR L MBI 351 % 1 2 MR O &1 KA, BrdU FEEk% o
# 1.7 fEOREREZ/R U, 2 BIOTFH Ki-67 FagRiE 11.7% TH - 7= (figure 2-9-C).
PCNA ®&Z3RE | BrdU BE£ DK 3.9 f50fiZ R L, BMEMDRIER BrdU D54
LFRIBRTH > 7z (figure 2-9-D). 2 Bl PCNA R38R 27.5% Tdh - 1~.

LA  mammary grand carcinoma

[ X ] MR R - IESIRI AR <, ARG EE T, AMOKEHMICR
TG L, MHBREROELNZ > TV VB NADREEEH LN, (figure 2-9-E).

BrdU ®&RE : G &R 2R3 IR EEMIRICIZIE L TRRICRI
N, RFNEEREERD 5N, 6 0 BrdU #EaERiE 14.9%TH -7z (figure
2-9-F).

Ki-67 &R : LR EEMIICH T 2 EMEMOE S, BrdU BEREOK 1.7 5%
AU, TOMEARTER BrdU BRI RTE L R TH > 7. 6 FlOF Ki-67 fBak#
i 25.5% TdH -7 (figure 2-9-G).

PCNA ®ZRE | BrdU kR0 2.1 f52/RL, BHEMEORTER BrdU D5 & & FH
BTH o7z, BERISIBAICE EE5T, MRENICLREH LN, 6§D PCNA H55HK
i 31.3% ThH -7z (figure 2-9-H).

[ 2] fHERAT R SISO R NAR TR CHAGKCZRHME LT, b
THEHENEL, VIEREGIHETEEEDOGVREMEILIRE TH > 7 (figure
2-9-D.

BrdU ZHE : HGiEMiaid BRIV, &2 WidamBRRMEOFUR BRI IE
FE-BL T TERICREE O, BEMRORANZERDHAIcRoNE. 360
3 BrdU R2E%RIE 25.0% TH - 7z (figure 2-9-)).

Ki-67 &R : BrdU BEEE DK 1.5 fE0fEZ:m L, BEMIAORER BrdU O &
LABETH - Tz, 3 HIDFE Ki-67 EEEHIE 37.3% TH o7z (figure 2-9-K).

PCNA &3 : BrdU k0% 1.7 fFOzx L, MO RER BrdU D55
LEBETHH Tz, 3 Bl PCNA k%13 43.6% TH -7z (figure 2-9-L).

i b RAES; (FLARIESS 2 FR <)
FLARMES 2R < B MEHARE R DOESRE & L TIiE, A X Tl ERE 3, <A R—L
R LR 1B, 3 CRE LR 1B, FEHITEE 1 plEmRR L.

Fi V- ERZ##  squamous cell cartinoma
[ X ] $EREAT R < AR A AR IR EEm 2R U, SIS Z2E 5,
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LRONREAEED T (Figure 2-10-A). 3 filvh 2 Bl bz EBsbT=h, 1 Bl IEMmIE
FaF ERETH o Tz,

BrdU SRR & 5 MM e 13 B BRI E VOB R I S R I E Mz, 3B E
BrdU £5a#R(3 23.7% Tdh -7z (Figure 2-10-B).

Ki-67 RBERE : BrdU £KOK) 1.4 fEOMHZ/RL, BUEMIRORTER BrdU 084
ERBRTH 7. 3 HIDFHS Ki-67 ak#1d 34.0% TH -7 (Figure 2-10-C).

PCNA ®Z&RE ! BrdU BERE DK 2.3 fEE#R L, BHEMEORIER BrdU D854
ERBETH o, 1 HIKDEGRID 2 THRMERISE RTEHMbRb SNz, 3 HIDF
1 PCNA #5538#%13 53.9% TH - 7z (Figure 2-10-D).

[ 3 HHRFATR © A X L IEIEFRROMERS 2R LD, ADOKNRER & Rk
Ik EFRIENE <, ARRIZRELY CE PR OREE A > 72, falbEmidid 4 <
mHHNIEh > Tz (Figure 2-10-E).

BrdU ®&ZRE : ML ES R OLZHIC b TERBE TRIHE N7z, BrdU 2
WRIE 43.4% TH -7z (Figure 2-10-F).

Ki-67 S&RE : BrdU R0 1.4 ffoEZ/RL, BHEMEORER BrdU D5 &
LRk CH > Tz Ki-67 iEakHEiL 62.4% Th -7z (Figure 2-10-G).

PCNA % &3 : BrdU Bk DK 1.5 f5DEZ/R L. BBtEMAEOfE#EE BrdU ©
HaLERTH- N, 1 HKOEHEMO 2 THRMERISZRTEHMERD SN
PCNA #55##%1% 66.5% TdH -7z (Figure 2-10-H).

JLJECHIFERE  basal cell carcinoma

[ ) SHERFT R - PSR S B A ik & AR lis EBAIEE L, 2RO RE
MBI E N, FERHMEAOREEME 2R U (Figure 2-11-A).

BrdU &3 © Ra MMl i B o0 B i @& & CTR1E L T b . BrdU £
WHL 222% TdH -7z (Figure 2-11-B).

Ki-67 & #& : BrdU FEiR 0K 1.7 50z L, BREMEORER BrdU D5 &
LIERETH -T2, Ki-67 FEalRI 37.4% T > 7z (Figure 2-11-C).

PCNA && 2 : BrdU % 0% 1.8 Dl ZRL, MO REIER BrdU D5 &
LA TH o7z, PCNA EE%#RIE 39.1% TH -7z (Figure 2-11-D).

<A R—LJR EFE  meibomian gland epithelioma

[ X | $HERE © ESEMIRIXEEE -G REETHEI PR ZRL, nREL
A x5, (Figure 2-11-E).

BrdU @& : BRI OB O H 5 EEM OO —H L TR 5Nk,
BrdU #E3%=®RI3 17.0% TdH > 7z (Figure 2-11-F).

~39.-



Ki-67 %&RE | BrdU RO 1.7 5Oz R L, BUEMEORTER BrdU 054
LIABETH > 7z, Ki-67 #aH1d 28.5% Th -7z (Figure 2-11-G).

PCNA %&ZRE | BrdU KR OK) 1.8 f5DfiiZ /R L, BBHEMIORTER BrdU OB 4
LRFRTH > 7. PCNA EGEHRIE 49.4% Tdh > 7z (Figure 2-11-H) .

iii F_E B R S
JE ERCRIARER OIS & LT, X CHERAE 1§, RS AEGEAIaE (grade 10 )2 f,
SMEAHRRERIE 2 1], S WfE 1 e LTz,

HERANRE  liposarcoma

[ X )RR R : PSR AR 2 iR & KR, 5 D%( %4 L (Pleomorphic
Type), SR THRELEE, EAEHEMNOUCEMIRIE 2B (Figure 2-12-A).

BrdU ® &R : IR Z < OREFIC D> TERRICED SNz, BrdU Ei%id
27.5% Cd -7z (Figure 2-12-B).

Ki-67 R&ERE : BrdU R 0K 1.7 fFoflZzm L, BHEMEO /KR BrdU D5 &
LR TH Tz Ki-67 BEkHEI 46.6% TH -7z (Figure 2-12-C).

PCNA &3 : BrdU B E 0K 1.6 fZ0EZ /R L, FGHEMEORIER BrdU D5
LAk TdH>7z. PCNA BEEERIE 43.1% TdH -7z (Figure 2-12-D).

Rz AR AfafE 2 L— FII Mastcell tumour. grade I

[ X | $HERFT R © fESAIRE BRI E A, 2 B~ ROBEHEMEE D a ko .
DG L EE CHEEN Y L— Rid grade T (Patnaik 7% L #2MWiL7z. 2 i\l & & 1th
DEBHNDIEBHENED 517z (Figure 2-12-E).

BrdU &% e : BHMREEZLOHFICDz> TERICED LN, 2HDFY
BrdU fZ3#i% 13.5% TH -7z (Figure 2-12-F).

Ki-67 &3 | BrdU Bak® 0% 1.6 f5OMZR L, BMEMEORKER BrdU D55
LRBETH - Tz 2 FIOT Ki-67 #akRid 22.1% TH o7 (Figure 2-12-G).

PCNA ®&#& | BrdU SR DK 2.4 f50fEZ/R L, BYEMAEORER BrdU D5 &
LRRECH o Tz, 2 BT PCNA FEsRIE 32.7% TH > 7z (Figure 2-12-H).

HMAHRRERSE  Malignant histiocytosis

[ X ] $gFTR - KMOKREHZE T 2 EEMIE R G, P RBREEET
Hoiz. 1IEGIIERENADLHIFHALERE 2R Uiz (Figure 2-13-A).

BrdU &8 8 : M Miaid 2 ofBFIcbiz> TERRICED LN 26D
BrdU fZ#%=i3 18.2% CH > 7z (Figure 2-13-B) .
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Ki-67 &R : BrdU iR DK 1.6 f5OEAR L, BHEMIAORTER BrdU 054
ERIBTH Tz 2 BIOF Ki-67 %I 28.3% TdH -7z (Figure 2-13-C).

PCNA &ERE : BrdU R OM 1.5 fEOMEZR L, BMEMIORIEE BrdU 054
LFABTH> 7. PCNA HHRIE 27.1% TH - 7= (Figure 2-13-D).

HWME  Osteosarcoma

[ X | HRRATR - S NARRTRBEMEEZRL, NABLEETH-T. B
IROEEE DI, ORI ZHOWBEMIEED SNz, AR EHEAREICD
T2 B R DI DD 5 iz (Figure 2-13-E).

BrdU S&ReE : BIEMANEE < ORBICD Tz > TERICES BNz, BrdU iR
24.6% TdH -7z (Figure 2-13-F).

Ki-67 &R : BrdU &R0 1.5 fE0fEZR L, HBMEMEORER BrdU D54
LABTH o 7. Ki-67 Eal#%iE 36.2% Tdh -7z (Figure 2-13-G).

PCNA &3 : BrdU EElR 0K 1.7 fFOfEiZ R L, BEMEORBER BrdU D54
LIAERTH > 7z. PCNA BERHEIL 43.0% Th o7z (Figure 2-13-H).

b. Ki-67 35 X U PCNA Sy faic 3513 % 3 IE O R 1E O E

Ki-67 35 & U PCNA Sty alc B0 5 Ml O /11, BrdU @i o Rk
FIEF-HLTRBEN. ThHREREOEWHIRRORBEL IZIE—-HL W EER
5 ClE, BRI R RIS VHIRE, B2 WIS & S R ORIl —8 L
TEREhBEabH Nz, Tz, ROFBBED—FITIE, PCNA EREDRMK
ISIDRN D H75 5 3 HIFAEIC LB 5Nz,

c. iR B K U 58

g 23 Bl DWW T D BrdU, Ki-67 38K U PCNA S Ll 7 5 U MI DfE % R~
L7z (Table 2-2).

BrdU LI, Ki-67 LI, PCNA LI A5 T ML, BEHICK D KELAEMRE SNz, BrdU
DLIE6.8~43.4%, Ki-67 D LI & 9.0~624%, PCNADLIIX 206 ~67.1%TdHY,
MIiZ0.14 ~238%&, MEBEICKDIENALNID, MI TEZDENEDDHTNEH -
7z (Table 2-3). &%&® LI DL PCNA (39.0%) > Ki-67 (30.5%) > BrdU (19.4%)
DIETEM > Tz,

HEBFNEEE LR LD LIOBEICDOWVWTIIE, EMEFOKLIIE, BrdU T9.2 ~
43.4( 15 20.8) %, Ki-67 Tid 16.2 ~ 62.4(F1532.5) %, PCNAIC BV TIE 16.4 ~
67.1( T4 396)%THH, MIiZ0.18 ~ 2.38(F109) % Th oz, —77, HREEMIC
B M T1E, BrdU T 6.8 ~ 17.0(F# 10.3) %, Ki-67 Ti3 9.0 ~ 28.5( % 17.3) %,
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PCNAICHEWNTIZ20.6 ~49.4("F534.8) % TH D, MII30.14~0.49(°F0.35) % TH b,
WINE EPEES & DRV EEZ R U7z (Table 2-3, Figure 2-3).

e, FREROOEERRIC B 2 BUEEENR /BB SR CEEEE T
FIGEERR RS C O EEGER#) 13 BrdU T 2.02, Ki-67 Tl 1.88, PCNA T 1.14
THYH, MICBVWTIE 257 TH- 7. MUZEN - BHEEROZEN B AXL, &
FER U BT B IS & BRSO TOEER D2 BrdU ARd A%<, BrdU >
Ki-67 > PCNA DIETH - 7=.

BRAERE L LI TEOESRR R U @S, X2 a0LRERE 1§, *30RK
FLEEE1BITHY, ROTEOERRZRUZERE, X OIS 16, 230
FLARMRSE 2 B, A« X DR LR 2 B, *aOHEMAaE 1 5, X OASHAE 1 #,
A X OBMEHREKEIE 1 6, A XOFNME 1Bl TH-o7. Fiz, BEHEESOMHRKE,
BPERES; (FLARARIE) 1S B 2RI R TROERIME SN,

(4) BHEOMBIEEN < — A —IC B % HERZ

[ — I BT B B/~ — H—DFEFER T PCNA > Ki-67 > BrdU > MI DJEIC &l % 7=
U7z, 7z, BrdUERZHEEIC L2 L CARY— I —Z N T CEELZHBENGED S
e,

a, BrdU, Ki-67 IC$1) 255K 0 g

Ki-67 £Ea% % & BrdU ek & OMERIFRK (Figure 2-4) &0, ZOREIRFEFRILLT
DESIELS.

Y (Ki-67 fZ#%%) =1.3 X (BrdU £ZF&#%) +5.31 (r =0.96)

BRI r OfElE 1 ICIEFISEL, T 2 DOFERRORICIZEHAHBEN RS 5
Nns.

Ki-67 &, @fifafEHhoMiazR L, BEOKRERICHYT 5. /-, BrdU fHEE%
FHEE O S WD SRS T EWATRETH D, WIS BrdU Bk EN 5 S HHMIRaEU R
BB LLAHETHS. DR, FadRUC KD 0.64 1 S HARR M fE IR H
7z3C kic/s% (Table .2-4).

BrdU f5ak= S SRR 2 i
Ki-67 FER "~ Cycling cell /25
S R

Cycling cell

= 0.64
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b, BrdU & PCNA 35 X U REBUC 3513 2 MR 0 Lhiig
PCNA £Ri## & BrdU £, 7% 5 UNC MI & BrdU £k R & o [a] 17 15 42 14 FH A R (%
(Figure 2-5, Figure 2-6) Ic&k b, LIFDX Sk o7z,

Y (PCNA %) =1.21 X (BrdU HE#%=%R) +15.44 (r =0.73)

Y (MD =0.05 X (BrdU #F%=%) -0.12 (r =0.70)

Ki-67 £k / BrdU #5%=R & OHHBEBRIC LS % & Z OfEIZ(EVAS, PCNA, MI &
BTN D BrdU £l & OHBINZED SN iz
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2-4%

AETI, &1 BTN BrdU fgjemu e 5 L LT, fiofifasi~— 57—
b % Ki-67, PCNA, & SICHIfIRZE (MD IcDOWTHEGHRET L, [ O R EMFT 06
B UTORMMZRE Ule. SEOMEMIRMETR 2RI 2 ulEmEtld, &4
DEFREOFMNZRET DT LM, POEOEENZEDS FTERICEETHS. Zh
OO — A1 — DFEREITH L, FHF 58 U TR E 0w L VR
ENTW3 (37,40,44). LHL, EBICRSHRTHADHENERENERENT
BY, REH—INTOEVONERTHS. £ T5MHE, Ki-67 35X U PCNA g
FICRBT 5 FHEZBEME LT, BrdU fgisan: L hiRatd s & & L.

AXBLTR IO B B H1Ki-67 €/ 7 a—F )itk 5 TICH I PCNA €/ 7
b —F Uiz O 7R OME TR |, RS EUEDN AT R Th o 7z, HUER
EEDOREELTE, A 70y o —7EYLE & BESRIATRIC K 2 WENBITF 5N 3
(44). ZREIBEAD (41) OFECHE, BEMEE, A— 7 L—T®, v/ 70y 2 —
TICXBMBERRG LIz T A, 470y c—TENROPEOHRRIFTH-Tz. &5
i<, HURRTEQIEZ ) VEERERE 23 ) L U ERERP CIT AR B aER 2 E 1269
Cehh, FUFEBIEEICBO UREROFBIRIIMEA L L L B ICEELRROFRNTHS L
ZZ BNz, Ki-67 3K U PCNA S alc B 2 HREDEEEICBE L T, 7T0% %/ —
IWEEN RS BIF A ROERZRUED, 10%EERILV ) TEEE LM TH
NEFGREMEIBHTHY, BEOMEICH L TEEARETH S EZ LN

F 7z, H1PCNA €/ 7 a—F)LHilkzE RO ZERaic BTy, Ki-67 HiFkyEE
RIS, VU VEERERE 21 T ERER T TR Y A 70D o — TS T
B TH2 T ENMERENT. A XOHABEICE T S PCNA EREAET, BERISE
WICE EESTHIENICLRD N, ZOFRKRIAHTHSH, FEERITEKRND M
R NIC T U 72 ATHERESY, I E B & 2 0 fGEFED PCNA ZRH L72EREZ SN,
HFEAET S LEDNS.

LLE, Ki-67, PCNA Syt /i EamI BB EIC DV TR, S7%IEVT
NOHRERAEEL H 5 B ik CEMATRETH D, FRERAIGAERZLEL B9 HH#H
WETHBT LhD, SHBE/NEYEKIC BT 25O EZIRROFE L UTILH
AEETHBTLIEZTHIETERL.

BrdU $hysgetaiki3 S WAz BRI BER L, BERMEO WIS OREMTIETH
M, MEHEHOFNICSH 5H U BrdU ZEKICER G T 2 08HENDH D, BRMZICHI
A FEEENTVAT LIRE 1 BTN, T, TORIKRETUEDOLHEHE
i A R L~ — H— D RO BN B K5Ik, ZORKNEE DL LTHEIG
H L7 Ki-67 BXUPCNA AHIFHNB (26). L LAME, SEGEREAEICK SRR
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OHT, Rt EBEUHEROERROENRLAZ VSR BrdU Tho7-C &5, BrdU
FEROIEIMOTER O BB ORIE L 722 C L HURB E Nz

Ki-67 (& Gerdes 5 (5) Ic & D IRHNCHE &N, KRIF O MEEMIEIOREEKOZ) B %
e UTERE NI &/ I a—F Uitk TH 5. T DFilkid Cell cycle I A% X T DM
DIKRERIET B EENTHD, lateGl, S, G2, MEDOTRTOMMBANRRIELESH, GO
JHOMIK L IRIG LN EENTVS. TD8, Ki-67 fER%iL growth fraction 7 Bt
THLEEZILNTVS. Ki-67 HilkDKIGT 2HFEOMREKERHZENDH B, DHKRD
B O ZEBIND OB E TN TEY, 512 BrdU DHRED & S KIEMABREDAETH S
e, MlEMERORW—h—E UTRAAEE TR SN, FRERTLLTEEH
ThHhaLINTVSB (2,5). £, NE2DO7H T Ki-67 DR E & BrdU I & 2RI —
EDLRTHET 20T, WHEDOMFEERTHERNIBHIMENS LOWMENDHS (36) . L
2o T, Ki-67 Hifkic K2 ReaziT2E, SHHRROKEAZBICHATESCLICS. K
FRIC BT %, BrdU BGEE#H L Ki-67 EARROMBIFEE 1.3 (r =0.96) TH-7z. b MEE
BT B T DFEUE, in vivo BEHRES T 1.59 (r =0.89) (44), i 1.26 (r =0.97) (12),
BEMERES: 1.37 (r =0.95) (50),in vitro TIZMAES 1.26 (r =0.97) (24) LWEETNTED,
SRIOARXABITXADFEEE 2DHTIEL, BrdU R & Ki-67 %% & D% /x IR
FEhEHHENT.

PCNA i cyclin & & XN 35 7 & 36,000 DZEHT, MilEHOFL LT, G 11#%&H
M5 SHEICH T THIREMNICERE L, DNA polymerase § OBk F& UTHEEL, Mz
S & CHUCHHBET % DNA B RICEBICBFRT 2T BN TWS (25). EFE, K<)V
E@E85 7 ¢ YR TR MEHR R PCNA fifAN il ENBZ XSk~ e b, &
SRR L i — h— & L TREICHEHEZRUTTE TV, Eie, ROREHR MD
KB LT, Z08EMARDLNEHAE, EEOBEFEEN RV & FERICHBCENERE &L
LENTHED, BOMBOHAIZITS C LIZAEOHBZHICEBVWTEETHS.

4 [El, Ki-67 [Alfk PCNA FZER R B X UKD R MD 1DV T, BrdU R & OFHBER
(%72 fat U7z, PCNA ##%% /BrdU £33 1.21 (r =0.73), MI Ti&, MI /BrdU %% &
0.05 (r =0.72) Toh b, FOMHBFEEIZ Ki-67 %% /BrdU S E DL A X D IKWETH >
7z. b MICHIF % PCNA FE3%% /BrdU FEa% % Tid, M T 1.71 (r =0.79) (12), MIEEE®R
/BrdU EEERT1%, MES T 0.098 (r =0.52) (24) LOWMENHS. Ki-67 5k /BrdU £%
R L LT FOMBZREIENE TN TVS D, THEAHFICBITZERE—B LTV
7o. PCNAICEEL T, MIFEWIC K> THIFENRAD, RALREEREZ/RY IR
BHoNB. Fie, EEEICKORRTI2MAHENEES T L&, B - B XRIAN
o b, EMEEFELRETR /— )VEEMETR, BEEEOME ORI FEET % C
EHZ NI EDRENSH D (37), PCNA [RtEfifaE &IaHEZ1T 5 BICkiE L &5, LML,
CDESHERERER LU ETOEEOELREERGT 555G, ZOMESICBNTEEDD
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THRBER—=A—THBLEZLNS. MU LTI, B % TORBIRBEIEIR, YIS DR,
BI%AIC K % metaphase DFFFRDEL, BHHEOMIEHHE & OERIDMERETH 5 45 L ORIED
H%. TDIH, FEIT> 7 BrdU, Ki-67 3L PCNA $assiad & 51, BRI R kA %
B UTKAIE N % R L AT, HENASTHD, ML~V COREME
&, MIDHFEICHNREDLHTHERATHS (48) £z 5h3.

AR TIEA X BX TR IOMEHHERKICH T, BrdU, Ki-67, PCNA EE#R% 5 T MI
ICOVWTZDORMEZRRL, HMANENEE L ERR L Olf%R, S5ICENTNOERRICE
% MBI R 2 RRET U7z, BrdU RZalk R, Ki-67 FEi%=R, PCNA fE3kR & & IR 2B Mg &
K <HHBIL, HFIC Ki-67 BEE#EIE BrdU R & S OHBBERICH 5 T LR LN, 5E
F5 N7 Ki-67 £R & BrdU Bk RORIRFERTH S Y (Ki-67 FEi#%) =1.3 X (BrdU £k
#) +5.31 (r =0.96) &», EHEOKERIZ BrdU EERHNSRD B T ENTE, Fiz, M
Ki-67 kRN 5L RDZTENTEBZCLICKS. DF b, WINhOMaEsE~—h—Ic
X BMREKD SMOEGRREHEE T 2 T LHATREL KD, A X B KU 3 I DR EMATICH
el FENmbofzC &ick 3.

PLE&KD, %R BrdU, Ki-67 58X U PCNA LIS ORERZHHICEKRRTE, R
Ki-67 ¥E3%i%1%, BrdU £k & DA B DHRICE D A I B X T2 IDMEEIC BT % HEHERE 2 1
HEMDBEICKRINT 2 51 LTERTH S bk,

BrdU, Ki-67 33 & U PCNA SR OEIEERNDISH L BLEIC DN TIEH 3 ERREEE)
Tk 3.
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Table 2-1 #&E#¥ - BrdU & 58 - REZH £
fiEfI No  Ep¥piE 145! Sl 5 BrdU 8 (ma/ko) i8S EBZHE2 & B8

1 4X ¢ 8 16.6 AR FARARE

2 14X 2 8 333 N

3 4X 2 6 1'5:0 /3R

4 44X 2 10 15.0 ). AnBRIET

5 4X 2 10 12.0 /i

6 M1X 2 12 16.7 /),

7 44X 2 17 22.7 il INARET

8 4X & A 33 N

9 x1 2 12 16.7 i 3NRBRET

10 %3 & 16 5.0 /) FERBR, 111ARXET
1M xa3 2 A 15.0 7 A

12 42 2 9 13.2 Aifk RELEE  MER

13 4X 2 12 33.3 K& / 2hABIET

14 4X & A 150 /),

15 x1 & 13 300 88 /

16 x1 & 11 5.0 e BJEcHiRcE 3NARET

17 4X 2 17 220 Ri® Wi MR EEE OnA®IET

18 4X & 11 6.3 BRERT ReRhPaRE 1 ERTICHLR

2N BEX, 4BBET
19 42 & 9 7.1 OfE RS HHARE &8, St
(gradelll)

20 41X o 14 15:0 (=31 &%, 1DARET
21 A4xX o 7 9.3 ARk BMHERERAE
22 14X %2 A 83.3 fRER 7/ %8, T
23 4% & 5 150 aEE SNE BRERERE ET
A : adult

EBI 7 SIER) 17 [ERE—EES
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Table 2-2 &Y —H—OFE#HZEKE Ml (mitotic index; &N HIEX)

fEfI No  BYiE H@IW2E RAE (%) M & 8
BrdU Ki-67 PCNA
1 141X FBREREE 7.1 143 344 049
2 AX U 68 90 206 0.14
3 141X FBRERE 210 334 364 0.18
4 A4X 11.3 16.2 232 039 4hR#&R%ETC
5 A4X / 164 243 338 061
6 AX 92 282 240 071
7 A4X U 128 224 254 048 NARET
8 A4X U 184 284 447 0.50
9 x3d / 238 37.1 342 051 3A®EREC
10 X3/ 206 329 323 238 H¥E#HBE 11MARRC
11 X3/ 305 418 644 1.78 %*C
12 141X RY¥LEE 254 357 487 142 W&k
13 A 270 387 459 1.30 2hA®&%ET
14 A4X U 188 276 67.1 098
16 x3d / 434 624 665 211
16 X3 HEMEE 222 374 391 099 3MARETC
17 A4X UK-MREEE17.0 285 494 042 9A®REC
18 14X FERsRME 275 466 43.1 0.80 1 FalicHL®
20REEBX, 4ARRET
19 141X KREEH@EEEI39 214 343 038 &B, %C
(gradell)
20 A4X U 130 227 31.1 040 &B, 11AREC
21 14X BHMEGIRE 217 312 378 0.70
59 4 U 146 253 164 035 &B, %C
23 14X BAE 246 362 430 1.06 BEPAEE kT

SER 7 L AERY 17 [3RE—EEB
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Table 2-3 [EBEAI®D BrdU, Ki-67, PCNA #Z2#% & Ml (mitotic index; BD3415%)

RAEE % (TYE + RERER

B

BrdU

Ki-67

PCNA

N

6.8- 7.1( 7.0+ 0.2)
9.3-30.5(18.2% 6.7)
18.9-43.4(28.7%10.5)

4.1

1.0

21.5
13.0-13.9(13.5 0.6)

14.5-21.7(18.2% 5.0)
2.6

9.0-14.3( 1.7 3.7)
16.2-41.8( 29.4% 1.9)
27.6-62.4( 41.1£15.0)

3.4

28.5

46.6
20.4-22.7(22.1+ 0.9

25.3-31.2( 28.3+ 4.2)
36.2

20.6-43.4(21.5+ 9.8)
23.2-64.4(35.4x12.8)
45.9-67.1(57. 1£11.3)

39.1

49.4

43.1
31.1-34.3(32.7£2.3)

16.4-37.8(27.1£15.1)
43.0

0.14-0.49(0. 32£0. 25)
0.39-2.38(0. 84+0.74)
0.98-2.11(1.45+0. 48)

0.99

0.42

0.80
0.38-0.40(0. 39+0.01)

0.35-0.70(0. 53+0. 25)
1.06

Bk

FIRIRE 2
ARIRE 9
RELEE 4
EEHMiE 1
YA R—LELRE 1
febnAE 1
REEE@RE 2
(gradell)
SN 2
ERE 1
BH#ES 3
EHES 20
it 23

6.8-17.0( 10.3+5.8)
9.2-43.4( 20.8%7.9)

6.8-43.4( 19.4%8.4)

9.0-28.5( 17.3%10.1)
16.2-62.4( 32.5+10.4)

9.0-62.4( 30.511.4)

20.6-49.4(34.8+14.4)
16.4-67.1(39.6+14.0)

20.6-67.1(39.0+£13.9)

0.14-0.42(0. 350.19)
0. 35-2.38(0. 90+0. 61)

0. 14-2.38(0. 83+0. 60)
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Table 2-4 BrdU 238X (c X9 % Ki-67, PCNA &<
Ml (mitotic index; & HIEE) DX

EAL SEBI% Brdu/Ki-67 BrdU/PCNA BrdU/MI
FLARIRE 2 0. 60 0.25 21.88
FLARARTE 9 0. 62 0.51 19.78
mELRE 4 0.70 0.50 19.78
HEHRE 1 0.59 0.57 22.42
TAR—LIREKE 1 0. 60 0.34 40. 48
BRARE 1 0.59 0.64 34.38
fE SR RE 2 0. 61 0. 41 34. 62
(gradeIN)
E R 2 0.64 0. 67 34.34
BRE 1 0.68 0.57 23. 21
RYEES 3 0. 60 0.30 29.43
EttES 20 0. 64 0.53 23. 11
it 23 0.64 0.50 23. 41
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G 3R S:DNASH Gz:49Zai8
M : 45388 GO : {k1HHA

BrdU o HEsHA B Ki-67 o
PCNA D4 E5HA

Figure 2-1 Cell Cycle £ &Y —H—HRH = N 2 KA
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10% T3/ —)LERE Ff(E 10%FEARILTY VEE
]
I I

Brdu Ki-67 % #=I% PCNA
DNA DZERE HEOREL
AN HEEE 9 I UBEER (pH:6.0)
& m |
W - MBEER

Y

2. 4 BrdU — ik
3. EXF U= Rk
4 RVAFVE—EEBEA LT ITEDY

5. DAB Rt
\ v

XHRE AvhFIyY

&

Figure 2-2 BrdU, Ki-67 & &0 PCNA ®R&EREFIR
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40

[ | =tmEs (N=20)
35 B s iEs (N=3)

30

25

20

15

10

1 1 1 =
BrdU Ki-67 PCNA Ml

Figure 2-3 Rt BHEBERICETI3EV—H—0OFEHXREHEEH (M)

70 s : Ki-67/BrduU

0 10 20 30 40 50
BrdU #R#& (%)

Figure 2-4 Ki-67 & BrdU 1R#XDER
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80 « : PCNA/BrdU

4 B W > =z o ©

=073

0 10 20 30 40 50
BrdU fREE (%)

Figure 2-5 PCNA & BrdU Z#= & OE{%

s MI/BrdU

BrdU &Z#E (%)
Figure 2-6 #ZAZEXR (M) & BrdU R#X & OBF
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Figure 2-7 &EE% NMREIELRICEIT S Ki-67 REREM

A C: AT FFY Y AV VEMA. B, D Ki-67 RERE.

A: Fan/h, 70%xy 7 —LVEE. B:ALAKOME, 7IvBEERPTOYA Iy 2 — T
EIREHLE Ki-67 Bl S By ohsd . C:ran/hg, 10%EE L <Y I THEGE .
D:C LRREDOHE . 7 T vBBERT TO~ A 707 2 — 7HHE A, BICHRTopRatkizdE
Y 298 ki-67 BptEMil M S W TR S n, MERSE ORED RET,
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O

Figure 2-8 Ki-67 {Z#ififz & PCNA REREDREME

A, B, C,:Ki-67 fosigita. Ki-67 BERINUIE LM & BRI A TE 5. BHERISZMA TUEAME,
B % WL EE O MAREOERCRR G (R & LTRHOENS.

D : PCNA fosfsihfa. Ki-67 Sy OFiEIIEE L MBI, ¥ 71 x—7IIIC X 5 SRS
= PCNA [ T had b s,
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Figure 2-9 IIREZIcH (T2 BrdU, Ki-67, PCNA 3

AE :~v ¥y vty B, F J:BrdU &4, C, G, K : Ki-67 &%, D, H, L:
PCNA #ugifta, A,B,C,D: A4 XDOFME E,F, G H: A XOFM. 1, J, K L: F a0

A A ZOILIGIE RS RS~ ORI EE o BRIEIMEC 2BBLZ L v, B:BrdU
R AL e o A LS VAR < LR B B M 12128 — 1 8. 9 BrdU LI : 7.0%. C : Ki-67 BtEffido
e 1 BrdU o84 & FRE. ¥ Ki-67 LI: 11.7%. D : PCNA Mo BEE X BrdU 54 & k.
¥ PCNA LI :27.5%. E: 4 X OFLIRRE. EEMED Y > S EAREIRED 61, BAUERE K%
SYZARE L EE, F : BrdU Bt @ £ 8o SLIR il —B L TRRICRD 51 5. g BrdU
LI:14.9%. G :Ki-67 Mo REd BrdU 54 L IZIFFRR. 39 Ki-67 LI 25.5%. H : PCNA
Bt JB7E X BrdU o84 & IZIERMT, BRI Tk CHIRERAIC R 503, 1
PCNA LI:31.3%. |: %2 0fLiglisE. o CEEMEEOR R, J: BrdU B i 2B I i,
RN LA I —B L O CEFRICKM, P BrdU LI : 25.0%. K : Ki-67 BYEi s
BrdU 4 & AR BrdU % £ o 1.5 f%. F# Ki-67 Ll : 37.3%. L : PCNA Btk o H7E & BrdU
Dgé L FRk, ¥ PCNA LI : 43.6%.
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Figure 2-10 R¥_LREICH(TS BrdU, Ki-67, PCNA f&ERE

A E:ne b 3oy vty v, B, F:BrdU &, C, G:Ki-67 ffEfa, D, H:PCNA i
A B C D: 4 20ORFELEME E F G H: 220 FELEERE A: A XoRYLERE BEMEHE
B~ OB ¢, BRAEMIE (2GR L BE, B : BrdU BB X BRI T B 3 o0& Ef
ICEEERE. E¥ BrdU LI : 23.7%. C : Ki-67 BtEfilao A4 1 BrdU o84 & Rk ¥ Ki-67 LI :
34.0%. D:PCNA BptEfifaoBTE X BrdU o4 & Rk ¥ PCNA LI:53.9%. E:*% a0V LR,
42X EEEE SR LUBEROIRIZZD v, F @ BrdU B e i 5 5 o 2056058 1o fi o ¢ A
TR, ¥ BrdU LI : 43.4%. G : Ki-67 B0 B & BrdU o84 L IZIEFR. 4 Ki-67 LI :
62.4%. H : PCNA Bt B{eix BrdU o854 L I1EIEFERRT, 5 PCNA LI : 66.5%.
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Figure 2-11 HEE#ME <A R—LRLEEEICHETS BrdU, Ki-67, PCNA RERE

AE:~ebrFo Y vty B,F:BrdU fuEffs, C, G: Ki-67 @4, D, H: PCNA %
sta A, B,C,D: A4 XOEKMIE E F, G H: A X0vA R—LIREKIE A : A X OREKHIERE
RS AT 3 AR~ 0 R <, MR R AU K AR D 85, B BrdU B a3 s S ol
G E R, SE# BrdU LI : 22.2%, C : Ki-67 MO R X BrdU 054 & Rk, F# Ki-67
Ll:37.4%. D :PCNA BttMila &1 BrdU o5& L FBR. FHPCNALI:39.1%, E: 4 XD<A
R— A R E RS ST, MRS EEE 2R L oRB 3RO TEBE. F:BrdU B
PRI 3 S M o S M O EBAL Ic— B L TRRICRD 6N S, FHBrdU Ll : 17.0%. G : Ki-67 B
MM O e 12 BrdU o84 L I12IFFARE. ¥ Ki-67 L : 28.5%, H : PCNA Btfild 0 B7E 1 BrdU
Ba L3I T, ¥ PCNA LI : 49.4%.
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Figure 2-12 fSiAE, REIEEMEAE (grade Il ) IC&1F 3 BrdU, Ki-67, PCNA ®&RE

AE:~2 ¥ )iy v, B,F:BrdU ®u&ff. C,G: Ki-67 ffEgf,. D, H: PCNA %
gt A, B, C,D: 4 XDlEHAIE E, F, G, H: 4 X DR MHEMaE (grade ). A : A X DIEIHA
fE, REEAHRE RSN AEREE R T, MEEREESEC 22D EE, B BrdU BEMEIX
% OEBTEEICHEH, ¥ BrdU LI : 27.5%. C : Ki-67 Mo RBLE X BrdU 054 L Fik. F
¥ Ki-67 Ll : 46.6%. D : PCNA Mo fH7E 13 BrdU 054 & Rk, ¥ PCNA L1:43.1%. E:
4 2 DR R IE M E (grade 1M ), FESMIMIZEAMEICEA 2 ~3KOMIELHA. 7RELEE. F:
BrdU p:fifa 3%  oRFcERICED 55, F¥BrdU Ll: 13.5%. G : Ki-67 BHEfildo R
BrdU o4 & 12 IFERE. S Ki-67 L1:22.1%. H:PCNA Bt R 13 BrdU B4 & IZIEFRERT,
Y39 PCNA LI : 32.7%.
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Figure 2-13 EBMEBIRIE, BAEICHIT S BrdU, Ki-67, PCNA eEReE

A E:~2 ¥y vty B, F:BrdU &, C, G:Ki-67 gt D, H:PCNA %4
Eitn A, B, C,D: 4 X OEMMMEIE E F G H: 4 2OFAME A: A X OEMMMERIE. K&
DR H AR E T 5 EEMEIE, BERMEIEC 2REEE, B: BrdU BHMEIE% C ofFIcbz> T
EFlcRE., ¥ BrdU LI : 18.2%, C : Ki-67 BtEMifd o /H7E1x BrdU o84 L Fkk. ¥ Ki-67 LI :
28.3%. D : PCNA MM/ 1x BrdU o854 & FE F¥ PCNA LI: 27.1%. E: 4 X OFAME.

TSR AN C R ICE A, 221G 8E. F:BrdU BHEMIZS  ofBF TERICED SN,

4 BrdU L1:24.6%. G:Ki-67 Bt /@7E 12 BrdU o4 L i2IEFEME P Ki-67 L1:36.2%, H:

PCNA BatEfifa o fafeix BrdU 054 £ 12IEFMET, ¥ PCNA LI : 43.0%.
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HVIRIRIC BT, BB FHRENE T 2 BRI N 2 JERICEERH LT
W5, KBTI, BEERIZBZRL T, BRRE LERRERIT- %, RS S0
TS & 0 YIER U 72 IS R OB RR AR A 21T B, COMRELEZT, O
BROIEHZ ZOTRR AN 2 HEICITS T EMERIDTHEREL EAT AT LK
5. LAL, COXSERT, BETON TV 2iEHEMZED, SIMEKROBSGICE
WTHEDW L FREED—BIE L TOFRERBTE TV R HED, REEIRZ LT
£H%.

ZTOFE—OMERE LT, TNE TORMHEMMRE T, BHEOEEZE R %
TTHEREEMEE VS BED b AT, BEREDOEE ZRBE LFRICOVTIRRETST
BIENWEWVWIEDEITENS. ThETINSEDT LIIDVTIE, FICHIEBOZEIC
Lo TMmlboNTERED, REDH MOMESEHISEELED LRI SVEHL AT
bolekHicEbNs. HifaD BRI DMEE DR « BFHO RN 5 F T MHRR A B
DFHM, EFRIEEOTRENE A ORI L SBEINZ LA THY, KOIKHKTOT
HHEOME LV BZFRTH SN, ZOMEEDRE DM A M L zRBIEDx L,
BEARDE TETDICER TN TOERVONEIRTHS. Thid, ThE CHBEOKREERE
ZHEW T 2 KB HBEREN Do e bich A S kv E b s.

B oMM, B - BENBTURE L AONBEEOZKIRICH 5. EEEDERKRD
TR B DK S KRS ORIEEMZHT R, JEFICEBRZEDICAL TS RGT, i
ICHIRZREL S AREFRDO—DICE E > T3, A XDALGHITAEZFIC & > TH3B
Y, BEGGHIRE T ORRE MBS BICH LTI, BUETIENR Patnaik D28 (31)
(grade 1 ~1) BHVWLNTVSEA, A X ORKKMEEHIEE 60 #lz 10 % ORMEEND
WLz b, 2EOFRHZKHEN—BLIZTL—REZRLEDIEN 16 HITHoTE
DEENH S (29). Fiz, iwHZHIEN R Patnaik 78 TD Y L— R Grade 1T (B
FDOHRIM T L— R) DERINICEBNT L E, KO R7 ISR NI E O 38
AL, BWEEROE TRIBRLZATVS. ThucH L, MEisHiaEOMIatbEsE & o
%31 % 7281, Silver-staining Nucleolar Organiziner (AgNOR: &8RP 4%/ IMATE s Iz
Z BRI K 0 AL L T Z DRIE L EGRE 2R, THIEFI OGRS EFREOR
LA L TWVWA WIS (18) IcimaF L, BUETI, AERGHIaED F% % #HHl 3
ZHETFE LT, Ki-67 % PCNA 7% E D tahiZA SN T3 (33).

T D& S ICfEEICN T BIREHR AN HTRC, EREOREDAY—FE#HLESE
BhEEr, BY - BEOHKZEBINICHZIZ T LN TEZRTFEESC LR, 5%
BEEROVIEN D LM ERENZ T L THY, ABTHHLEZXS. ZCTEEIIE
EOREFEEREITESFELLT, £, BN - BEOHMZZBINICITS HDOR
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TEEGEHTRELUT, GHMIE AN Ta—Fi, R BrdU fesatic & H L.
BrdU i taih/s £ ORIIABIEDRIEIE, FERFZe 0 MY EHIR & W o T SRR 2%
THICBOTHERMAREL K> TVB3IEH D TldaL, b FTIRBOMEHIERERL
FREZNRINCATS e dIC, EHICETREE L V- REKESEEO S HIC BV TEZ
DRLEEDE LT3 (34, 35,36). Th b OEEKISHIZEMIERKOE TIIEHICELL,
HEWIRENDISHICERON TS, L LASRIEZ, BEKERACBVLTE, B0
TREMZIREDT BRTFO—DEEZIEHICEELNBHLEETHAS.

BrdU &% taikiZ, BrdU A thymidine ## &k & L T DNA & EHO M (DNA)
ICHDAENS 728, S HOMIFIMRH ZBEENDOHEIIT TN TERHIETH S (14)
A%, in vivo TOFEMDFKICIZHFR/IC BrdU ZEENICR ST % LW EMARDNH 5. L
ML, BrdU A’ thymidine S E & LU T DNA &HICOAHFIICER D Ahbhbd T &
T, SIS OM 2 EEE T X 2 T, o Bk X D BhTW3 (23,27). FERQ,
CNE T BrdU SRR BENIMEROSBH CHEA I Nz e xnT e b, 1 X8
KXORDCBIZEHICINEEAT S C LI, 5%, Ki-67 % PCNA 7 & O H5EH ok
PURIC I B0 RE L2175 L TORELXRZEZX 5. TDK, BrdU Rt
ERAIBIXOCRAOEEIERT 3720, TOFENERFZIT>T, € hTOHRA
LR &3 ISR 5 C L BTRETH S C Lo hote. BrdU #5RIE 3mg/kg LLEE
WD EDRE TRENAIRETH -2 &, EEEE 1 EBLAND 70%T 2/ —)V[E
TEER, 10%EE RV~ ) VEEETHRBEE T %0, BiREE ChNI@HE T 77—
P TREMBIFTHS T &, DNA UL 4 HEEREIC T 37°C, 30 77 OUEET
BWZ k&, BIKEZORAMDE THoIHMREAFHTHS.

BrdU (& DNA & HMAED DNA ZD & DICH D AE N, MO E THRNDOH £
22ehb, WSOLDOHEWRFET HAHEEDNHZ LEDNTVS (14). TOHL
Tl H LR, HEIVRLELEDTDORUENHLE NS ETREFEALONT
W5, HEEFNCBWT, BHERZERLZRSDORIER, ZOMEEICKIFTRELHFED
KEXIRMBLUTHRETRETHS. SEAXBLTRIICHRE Uz BrdU HEOKEY
ooWmERTS> L, L hTOHEDOR 30-50 7D 1 THOIEFICAPHBETHS T L,
EEICHEH L8 T, BWERSEF BN R 02 B LIERRE 2L ko2 &,
AR« RADTATHA7IVE1 4~1 5ETHY, RRINZMENL FIOENT L
EMG, MEREOTREERE FXVIERIEVWEEZENS. LA L, SRIEHYE
RICBOTL R ENZ EFTRERIIEASNZINETHAS. LHHL (48), £
A5 (34) 13 BrdU gtk z, fgH U7@EER, D% 0 in vitro ICBWTEA LT
3. BrdU /AR CHEB RIS &R 21T 5 51, EHZD T AR THR L BrdU
AR EmME S5 HETHS. TNb0EER, EERMHRETO BrdU % 54L& BrdU ©
WY, ZTEREME, BENEEORMOMEI SMMENS T LIcks. Xz, BrdU
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FIERAICIR S S, Ki-67 % PCNA %4ty d, Fine -needle aspiration( 5 |4E 4 ) #f
Bz &, RKOBS CHBICIRINTT 2 N TEAHMEICHISH T 3THENEND 5.
FRA TR U TRIEHR L2 2 21T 5 £ T 53, BETRIWBKDSHRTE
THICHDPAETH S LEZ BN, SBOKBMIKEINZ LIATHY, SHOFEL
Uiz,

BrdU sty a2 4 X B XU R IOMEEHERICEM L1258, T ORERENEHY O
TR UTAEREEZHENZ, BARTORAOELHETHS. 5E, BrdU L
iz UTERNICDOWT, BEEREIC &K 0 EFdR 2 8 72, BrdU RO @y E
MRS X, EERROEV BMESIC AN THL MCEFERMEVEERTH - 2. Thidik
9% K 5 IC BrdU B % & Ki-67 35X U PCNA 3R L B @ W HEB@R A RS T e h b,
BrdU O 7% 59" Ki-67 *° PCNA 7% & O HEGEAIEB#HTFIC DV T [ UK RAHER T 1
%. G, RAKERDOZA 7T LIHEEMEBEETROBRO T — 2 hERENB I L
K-> T, BT RZLEWNT 5 L TOHEEERBUEMEONIEDLEDbNS. &K
Mz D—imzfHo 26D L Ebh b,

BrdU iR I 1) 2 M O B 1E & ek 2, Ki-67 ® PCNA X EDF LW
REROFEDZFNEHKRTE LR, ThTNOMBRZIHONCTETDICERLETDH
D, ThSDRGEREFEDOEFEEN LOOICLEETHS. T THE, ThETho
SRR HUR O LM EOBZRRN 5, SHOMEOHEHERZE ZHT T L HAFEICK S
&#Z, BrdU, Ki-67, PCNA ZNZNORBEREIC T ZEHRMEO R LR, &
B FHEE e OERZ MG U7z, BrdU B5EEE, Ki-67 £5E%%E, PCNA R L TIC
2B e B ICHRRANEMNEE & X SHBIL, FFRIC Ki-67 BEEERIE BrdU £5ERHR & &0l
RIRIfRICH B T e ENTz. THIC K D BrdU £EEE L Ki-67 AR O Bl EHR
Y (Ki-67 £E:%%) =1.3 X (BrdU #Z#%%) + 5.31 (r =0.96) &7& b, Ki-67 k% h5
BrdU %%, D% b SHOMBEOHBEENAZGIKRDENE XSk, Tz, Th
b & B R O R EOMGRANE S HE N T LIt k> T, ZNThOREEM
LT EOEEEN FICE DA DEEZ 5.

LEDESIC, ThZE TEYERRKICH 2 REMHAMANRE TIE S R ULISED > 1@
EOREDHEZITOWVT, F£id, B - BRI Z 2N 3 2 BEOZBIHIKIAFIC
ONWTIHZET B8, TSR ZNFRIIIERICERTH 5. FHIC BrdU @Rtk O
W71, Ki-67 % PCNA 7 & OFaEffaizbRIC TR M OHEMAE 2 MR RO ERE L
5D, RLTEDTERWFETH . [BEOTFREHIE, LTINS DEGERROH
THIWITE B EDTIREWVD, SHRIZESEOMRES 1 7T LI EEEMIE RO T8
@A H TSN ED S UL, B - ENEEFUREOZWIRFIC, 525 WD
EdErHIT ABRICEEAERZ LT L EDNS.

VA F—THTUPED S T &N TEH -7z *H-thymidine i< K % M S REMZ

_65 -



HHEAY, thymidine #E{AT&H D DNA ARIIICEEE D AE NS BrdU OE/ 2 a—F )b
HUAZRIM LIS REAN\ L 5L S, & 512 Ki-67 % PCNA SR faiho & 5 1Rk
BUEBEBEE URDNRIEREEANL B LI L EX2 5. ZLTINSOEFHEEEED
THREWZIT LTHERTHY  SBLIDIUSHTEZLDLHEL TS,
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AT K G

CNET, t b EREBVIOUIELINN TGN a5 72 BrdU otz A X
BXURICEM L, BrdU #5056 Mg F COTFHMRMZRA . K, Thb
DFFEZTTIC, BKICBIE 4/ XBXCRIDMEEER 36 FIEA L, BEHBICBT
% BrdU SRt la O R e L ERR A MR Ui T 5 C Lic kb, UFD1~40D
MR ZE.

X7z, LA 36 Blrhorh b EEEE 2RO E Lz 23 FicDW T, BrdU IcEb 51
WERIRAREEHUR Td %, Ki-67 83K U PCNA DE / 7 00— )IUHifkZ - F- gt 2171 -
T, [F—ME%ZHW BrdU fERaic 510 2 B HEMRRO BE L SR e R IR L, &5
IS~ — A — [ OEERR OB OV T E MG Lz, Thuc X v [E5 O EfTE &
LT TRD5~7 DHIRZET.

1, BrdU O 51

BrdU O#iR & 5 &(E 3.0mg/kg A LDOHERE T, 5 &0 1 RERICE#HXD
M35 LT, MRKICH) % BrdU BRI OHIRD & BIREIC XA T E, BAFA%
aEMESENT.

2, EEEORE

MR OBEEEICDOVTIE, 7T0% L%/ —)VIEE, 1EBLANOEE TR RN
WMESNT. 10%EE RV Y VEFEE TR, MEREUEERSMICHILY VBT
IR U CEEERTITS &, ZOREREMEIIMD TR T, DNAEW#ZO a7 7 —
PUFRDOEBIMNAEEL ko T2, EBIC, RV VRHICERR (6 BFLLE) RiELE
METE 77— (0.05% Protease,37°C /1 77 LAN) ZHid T & TRatEMAzD
MZEHARETH > IZ.

3, BrdU fef@iaic X % S IR Ok & B

fEE OFEEIC X D BrdU MO HBTERAI A 2R > Tz, ERCRERRESRD B
s T, BRI R EBIC S T 2 A LM RICED SN DR TH > 1.
—%5, JE L RERKICHR T ZEEOMEE T, B EREOEROERIC LT
ERICERD LN, [F—EEHEN TORMEMRORER, Z OO TOREE - B0
MEERELU TV AAHENEDND S.

BrdU fE3#RIC BV T, BUEHOESITEVEMSREZ/RL, EEOEET&EVEES
SRS O, B T BRSO 4 fEOEEREZ /R Uz, S B R A
TRENSEEMNOEIEREX, ZOMBENLD CICAEYENENE L ZIFHBE L T
FHTLHhRENT.

BrdU fEEk A m il ©, RIS B EIE SR & 2 S eI D 59%3, Hi§Hi%
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14 A A TICHBBOBEREREBIC K D LTV, ChICH LT, B AMEEcLl
P HIC ELPERENS & SO0 & NISEBIDIE %I 33% TH>7-C L A5, BrdU HEERI1 )
MOTHREBL GHBT 2L E2 5N, FHROUEICERLIEEL K085 C LTS
nr.

4, IABLTARIDMHITHBNTH L + LIS, BrdU St 2 d 3 c L ic
&oT, WHOIIRL 5% S WIMIMDJRTE LSRR A RE T 2 C L AR, FEE
GO LR OMICER TH 2 L Bbh -,

5, Ki-67 & U PCNA fosstait st

Ki-67 SERETIE, T0% T X/ —VERIC K B/85 7 1 VYIB T B st
PEFONTD, 10%EE RV VEETE, VU BREGKD TIMREET S C LT+
DIERERERME SN,

TURIRIEALER & UCRT T 1 VYR % & T VBB ER R T< A 27 0 £ — 7 inBVILEs
9% T L TR EREHENE DN,

PCNA S TIIMRBREEE L LT 10%BE RV ) V13 T0% T % J — )L
EEDINT T ¢ LY B R S Ra MBS iz, 70% T %/ —)Lic BrEE
R UTHARCIIREE - BB RN 2 ) ISHVEES b N -, HiERIENEEE: & LT
Ki-67 SR DA L RIS T > T BIF kR 215 1.

6, Ki-67 XU PCNA, EDHEIC X 314 X B LT3 ADEEO REMT

—BrdU &5l & D Lhifig —

A — 5 AR IC 351 % Ki-67 BRTEMIfE, PCNA FMERIRIO 4%, BrdU BpEgifa o

M LIZIE—BL 72, Ki-67 3K U PCNA £Ea%313, BrdU Rk L [k, BMEET
RS, EHEE TREWNERDNHD > /2. R BrdU < Ki-67 < PCNA OJEIC & UMl
2R Uz, Ki-67 Bk & BrdU #Z =R 0 M 3 #sd T MHBIRE R A RS 5 1 ((Ki-67
BA®R) = 1.3 X (BrdU &5#%#%) + 5.31), PCNAFEi#RH 2 IO AERICB VT
& BrdU B3R & ORNCHBINRD b 7z,
7, #iKi-67 (MIB-1) €/ 7 0a—F)LHilkz Vit ¢, BEREHIT 2 iy B
FTHEGICRETE, ZOESRRIEHEMANEEEIS XU BrdU EER L SVHEZ R L
Tz, TS & D, Ki-67 B RAaENA X BX U R ICET 3 HEOEGERE 2 R 2,
KO EEMEOEmWGEE LTZEOE AN MRS N
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B2 & DB D TRICIE, BALKRTNEMICEKRL TS, THRETFIITSC
& SRV OZROP CIFHICHELFHTH 5, RHEMARMCANZINIE, B0
R2RREEMNCBIRUERTH Y, BRKICBU 2 PRUIEDHEELELZL > T,
UL, TEREAHIF RANRER L HIMT OB L 72 0 I S WA H D . & HICEBINR
HWEZVEBEENROEND LS Iix> T &z, BHFORED DI, MIIDHETMS
HEMT, TOREOR DO Z X THMAN S KUTHINYEZ. R ERe
X O RNTY BRI o — i (TREIEMRATE) 3. BRIC B BB O TR
HIEDHBULICKELHMT B LEZ LN S,

thymidine #&{A T&% % 5-bromodeoxyuridine (BrdU) <xfd %€/ 7 a—F )Lfifk
MR ENzT LIc K> T, BrdU Rk, CThETTAY —TZRELLTZ
T AEREREfATIEIC KD O . DNA &AW (SHI) OMifaZ FEHEICRERTE2H1EL LTA
HICHER Lz, TOHER. € FORBFHERICBICHE N, £ OERIERSINTHSR
NCHESL ENT= ST L 72> TOB N A X B XU R ADOMEFHEFNCEM U 7o & 3R,

BrdU fsE et i 13 JEH IS S ERE 7 SIAMIRORMIB A ETH 5D, TOHEKIC
BrdU 259 2 0 EHH . HEFBEPERFENORMEZ R T E TV, HlaNE
MHIFTH % Ki-67 I X U proliferating cell nuclear antigen (PCNA) X9 %€/ 71—
FIVHUEIC & B e ikid, BrdU IS % & 5 SRR 24 TR
BREMRATIE L L TILSISHENT VS, L, A RBX TR IDMEHICDVT, BrdU
ICREE NS AN RMEDHIFEZFIH L 7z Gold Standard 72 e R DRER & Ki-67 %
PCNA 7 ¥ OINFEMEHUR O g Rk SR & &2 Heig U T 2 QMBI 25 U 7eiFEiE A au,
/NI ORES D Ki-67 X PCNA F@ kOB ZHI L, & 5 ICHHZE MfatEhit o
AT AT S TeDIE TN B 2 HIBRET 3 2 0E D D %o

##13, 14 XPBX U3 Labeled Streptavidin-Biotinylated Peroxydase (LSAB) i%
IC &% BrdU S taiti i U, Sl O FEux EARNRE Z21To 72, Th
BHIC, A X BXTRTNCHARRE UTERAER (X 3041, xa 66l 13 FHHDM
%) 1T BrdU Stk 2 L. T ORERMIRORTE & R 2 iRk i A &
WUz, THICEK DA X BT R TTH N T BrdU @R EEN 70 A AT RE T,
L R CIHENTVAHELERICA A BLTRIDOEHOMEMRTEL LTEAMT
H%CT LREHASMC LIz, ZO%, 2 TOREFTEHFHEZTT> T, BrdU BB LT
SR FRAN RGN B B & R OERI D T4 & ORBE M2 L U T, BrdU S @ik A X
BXUXADOEEICBI5 FREUEICEHATHST LZIAHL, EHICK-67 BXT
PCNA DE / 7 a—F )VHiltk%E ATz ez, BrdU etz 2 U e @i (3R
18 i, 321 5 i, 9 FEREOMES) 1CEA U AHRKEE o f U A O o b 2 FRat L7z,
BrdU. Ki-67 33& U PCNA DR SuiEftalic X 2 BRI O BT L B ER, K5 TICRI R
feBR HEBMET T 5 T LIC X o T, Ki-67. PCNA B U ZHEE L S HOMAE (BrdU

.70 -



FRasAiie) & OB ZIHLMNCT BT N TE T,

4 XE KXV RIICHF B 41 Bromodeoxyuridine(BrdU) €./ 2 O —F ILINFEEEOE
BEOVERTE & BEBER (CH (7 2 HBRIBTERE DR

A XBEOC R ACEF % BrdU SO LRI L LT, T0RE5 ik ERE A,
AHREEE 72 & U DNA 2B OB 21T - Foo BrdU I8KE A X BX U I DFIRAIC
3.0mg/kg ~ 83.3mg/kg DHFIFH TR G LM, FerlZxElfEH & HBE I BREF AR ERE R
MESNlz, € b+ Tl BrdU GAR TOERRERSH % WIERERS (500 ~ 1000mg/
day, 5 ~ 6 B 5) ZIT-oIGEORWER & LT, SR, Sifnski e, $EERMI
BEZRENRE SN TVEH, BHOBRLHERSIC X 2 ERIERETE. wWIih
DIEFNCBNTE T DX I REIWERHE 2B DENEh o7,

BrdU @k D H D EE R & EERIcB L Tid. 1 EBMAND 70% =X/ —
IVEE TR A REREEREBZ, 10%EE LY VEBICBWTE, WATH
WEMBAGEET ST LIck D, BrdU OHIFEWZRET S ENARETH D MAAEE
WEELRERZLRZ LW RBENT, 6 KL EOKRIVS Y VEEZTT > TeHRTIE,
0.05% protease 37°C 1 73 MDA HFRTEIC R BRI TH > 7zo £z DNA ML
HEUTIE, 4 BEEBIc K3 37°C. 30 HLED, BFLBETHELONSIERELE
LTWiz,

A XBLCF ADfESFEHIND BrdU R aEOBMAICB W TE. & hORES & [k
I HHRR2ZAAR R & BrdU AR A A — B U 7z, FHRRZA R BB AT AL 2 R U T2 IS I3 —
figic BrdU fE = @ < . 2O EIE BYEAT R 2R3 EEHI 0 3.5 57T, EIEEEIC
B3 REEEDHEE A BrdU FEERIC X D BBIWICEEIH S iz, LA L, L OERC
LICHB ERERRICIINTVFEDRH O, THUIE—HERRAN T, R REED 50
BEEDBEWERML TS EEZ bz, BrdU B DOIE 5D EAVNE KERE,
BIEREE B B WG HEEOR K K O LD LIRS — &k L RIEFH TH Y, BrdU
RO S DOENKERESE, HEOMKE X U bEm DSk GRS &5 5
T EWTES. R R OB X 137 O T ORTENEPIEMRILE & BE T,
L% E BICHET 2 0ENH 5.

BrdU Syt ORADIGAICEE LU TR L %52 DR, BrdU Iic X > TR HNTE
SRS OMFERER BRICEKBE L TV A eWns T ke, THROHERND S WIZERD
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[SUMMARY]

Immunohistochemical analysis of

cell kinetics of tumors in dog and cat
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The prognosis of the tumor-bearing animal will depend on the complicated
influences of various factors. To treat an animal suffering from neoplastic diseases, it
is very important to predict the prognosis of the patient. Histopathological diagnosis
depends on the morphological features of the tumor and will give very important
information to predict the prognosis. But, there are considerable numbers of tumors
which require not only morphologic findings but also more information on the
biological behavior and/or the responsibility to therapeutic agents to get an accurate
basis for the clinical judgment. Increasing cancer patients and the progress in its
therapy, veterinary clinicians have to look for the more reliable information other than
some arbitrary pathological diagnosis based on routine morphology.One of the most
important characteristics of the neoplastic diseases is so-called autonomous growth.
Cell kinetic analysis employing immunohistochemical methods will give an objective
basis to consider the prognosis of each cancer patient in veterinary oncology.

A monoclonal antibody to 5-bromodeoxyuridine (BrdU) which is a thymidine
derivative has been developed, and BrdU immunostaining technique is believed to
have equal reliability comparing with cell kinetic analysis of methods using isotopes.
BrdU immunostaining technique has become a useful widely-used tool for the cell
kinetic analysis instead of the isotope methods. BrdU immunostaining technique can
precisely detect the cells in S-phase (DNA synthetic period). BrdU immunostaining
technique has been applied to characterize the tumor cases in human medicine,
and a lot of data has been collected to make a systematic knowledge to judge the
prognosis. But, there are a limited number of reports applying this method to analyze
the tumor cases in the dog and cat. For BrdU immunostaining technique, it needs
pretreatment to give it for living body, while it can provide a very accurate data on
cells in DNA synthetic period. BrdU immunostaining is a good technique to analyze
DNA synthesis, but there remains an important question whether this chemical will be
free from teratogenicity or mutagenicity for the living individuals and this question
has note been answered yet.

Following BrdU method, anti- Ki-67 or anti-proliferating cell nuclear antigen (PCNA)
have been developed and utilized in the progression of immunohistochemistry.
These antigens are normal substances in the living cells, so they does not cause the
troubles on teratogenicity or mutagenicity in the patients, although their detecting
phases in the cell cycle are not the same as in previous methods. There are only
a few papers on canine and/or feline neoplastic diseases describing the results of
Ki-67 immunostaining and/or PCNA immunostaining compared with those of the Gold
Standard methods such as BrdU immunostaining or methods using radioisotopes. In
order to compare and confirm the reliability of Ki-67 and/or PCNA immunostaining
for cell kinetics in these species, further investigations were necessary to reveal the
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relationships among them.

The author carried out several investigations to clarify these problems: At first,
application of BrdU immunostaining technique visualized by the Labeled Streptavidin-
Biotinylated Peroxidase (LSAB) to the normal tissues of dogs and cats was tested.
Then, this method was applied to spontaneous neoplasms in these animals. Thirty
canine and 6 feline cases bearing 13 different spontaneous tumors were given BrdU
and evaluated for determining the localization of marked cells and labeling index by
BrdU immunostaining technique to compare with histopathological findings. BrdU
immunostaining labeled the canine and feline cells in proliferating phase as well as
similar states of human cells and showed efficacy to analyze the cell kinetics among
them.

The author also carried out the follow-up study of all cases to compare the results
of cell kinetic analysis, histopathological diagnosis and prognosis and concluded this
BrdU immunostaining had an efficacy to predict the prognosis of his own clinical
cases. The author’s study using his own clinical cases spent a lot of time. During the
study over 10 years, newly developed immunostaining methods using PCNA and
Ki-67 became more popular without basic researches on canine and feline tumors.
Therefore, these immunostaining methods were applied to the same cases composed
of 18 dogs and 5 cats suffering from 9 neoplasms that had been evaluated by BrdU
immunostaining and checked appropriate fixative, fixation time, and antigen retrieval.
Comparing the localization of labeled cells, labeling index and mitotic index revealed
relationships among the cells of S-phase (BrdU labeled cells), cells labeled with Ki-67
and PCNA.

Basic study on anti-Bromodeoxyuridine (BrdU) monoclonal antibody labeling
method in normal tissues and the analysis of the tumor cell growth in dogs and
cats.

The route of administration and dose,fixation and how to denature the DNA were
examined to obtain the basic data for BrdU immunostaining technique. BrdU solution
was given ranging 3.0 to 83.3 mg/kg by single intravenous injection, but no special
side effects were observed and obtained good staining results, while human patients
showed side effects as bone marrow suppression, leukopenia, rough hair or alopecia
following at high dose and repeated administration (500 to 1000mg/day for 5 to 6
weeks).

On fixatives and fixation time,immunostainig result was good under 70 % ethanol
fixation within 1 week. It was possible to reserve the antigenesity of BrdU in 10 %
neutral buffered formalin solution, if the tissues were heated in the fixative solution. If
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one wants to use formalin solution, heating will be a very important factor. For antigen
retrieval for the material fixed over 6 hours in formalin, it was most effective to treat
with 0.05% protease at 37°C for 1 minute. And for DNA denaturation, it was easy and
stable to treat with 4 regulation hydrochloric acid at 37 degree centigrade for 30
minutes. BrdU labeling index and histopathological findings were in good accordance
in the most of tumor cases in dogs and cats as well as in humans. Generally the BrdU
labeling index of the tumor with malignant histopathology was high and the average of
labeling index of malignancy was 3.5 times of those of benign tumors. Rapid growth
was proved objectively by BrdU labeling index. But, BrdU labeling index was varying
in individual tumor, probably reflecting the presence of foci with different cellular
atypia or levels of differentiation. Narrow range of fluctuation in BrdU labeling were
seen in parimarily benign and/or nonepithelial tumors with rather equal differentiation.
Wide or highly fluctuating BrdU labeling were seen in epithelial tumors composed of
numerous components or with multiple levels of differentiation.Further investigation
will be necessary to reveal whether local high BrdU labeling index would reflect local
invasivion or distant metastasis.

For veterinary clinicians,it might be most important whether the labeling index of
BrdU immunostaining would properly reflect the true growth rate, suggesting the
prognosis and choosing therapeutic methods. The author planned and traced the
clinical course of canine and feline patients suffered from neoplastic diseases after
the confirmation of histopathological diagnosis.During the follow-up study, 13 cases
out of 21 malignant neoplasms (61.9%) died of reccurrence and /or metastasis of the
tumor within 14 months and each case showed high labeling index.On the contrary,
benign neoplasms diagnosed histopathologically showed low labeling index and 4
cases out of 15 (26.7 % )died of other than neoplastic diseases in the same period.
These facts suggested BrdU labeling index would be a very important prognostic
factor for the neoplastic diseases among dogs and cats. Further investigation of
number of accumulated cases and prolonged duration of following-up would provide
prognostic informations on each type of tumor, biological behavior, responsibility to
therapy relating to histopathology.

Proliferation analysis of tumors in dogs and cats employing anti-proliferating
cell nuclear antigen (PCNA) and Ki-67 monoclonal antibody immunostaining.
In comparison with the --- BrdU immunity staining technique, ---

It is essential for keeping the reliability to search and establish the suitable staining
conditions for the methods detecting the proliferation rate using antibodies relating
the cell growth. The author checked and studied the best way for immunostaining
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using anti-PCNA and Ki-67 monoclonal antibodies and compared the results of these
staining with BrdU labeking.Antigen retrieval was necessary for these two antibodies
to detect the proliferating cell nuclei.Among several antigen retrieval methods,
microwave heating in the phoshate buffer or citrate buffer yielded good results.For
anti-PCNA and Ki-67 immunostaining, 70 % ethanol fixation gave the best staining
results. It was also possible to obtain similar results using 10 % neutral buffered
formalin fixation acceralated by heating.Although the nature of epitope for anti-Ki67
antibody was still obscure, it needs no complicated procedures as in BrdU method. So,
anti-PCNA and Ki-67 antibodies are believed to be a good tool to analyze proliferating
cells.There is a report on the correlation of the labeling index of Ki-67 and BrdU in the
human tumors. The author obtained very good correlation between the labeling index
of the Ki-67 and BrdU labeling index in this research and the coefficient of correlation
r=0.96. The regression line of the labeling index of the Ki-67 and BrdU became Y
(Ki-67 labeling index) =1.3X (BrdU labeling index) +5.31.Therefore, it was possible to
count the cells of the DNA synthetic period by using Ki-67 immunostaining technique,
and Ki-67 immunostaining seemed to be very useful for the cell kinetic analysis of the
tumor of dogs and cats.

PCNA is thought to be accessary protein of the DNA polymerase ¢ and detected
in the high concentration in the tissues having high growth activity. Correlation was
recognized as the coefficient of correlation in the BrdU labeling index and the PCNA
labeling index with r=0.73.And, the regression line of the BrdU labeling index and the
PCNA labeling index became Y (PCNA labeling index) =1.2X (BrdU labeling index)
+15.42 BrdU labeling index and mitotic index was a coefficient of correlation r=0.70,
and correlation was recognized.

Conclusively, BrdU immunnostaining technique was applicable for canine and
feline neoplasms.BrdU laveling index had a good corrlation to the grading of
histopathological malignancy, and survival rates. Ki-67and PCNA immunostaining
labeled proliferating cells in a good correlation to BrdU method.These facts provided
a important basis to analyze the proliferating activity and predict the prognosis for
neoplastic diseases in dogs and cats.
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