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H 5 pS3BETF IO IED SNTHE N, TOLRIWOMERL THOBHE 2o TWD. ZOWFETIE, Mg

Rt s o

TSI 81T 2 pS3 A, MUK (proliferating cell nuclear antigen, PCNA), p21 B 19O 551 & BREHFRL 2 & UK
AL IIAT R E OBRERB L2, MAT, ThHD\EHEEHOMEBEBRIIOVWTL T EITo4. 2512, ps3&HEAD

RBLEFTE) > S G O NS BAETF R L O WIR L M L 7e.
{bigdets 1T 72, pS3 MISMEMIIL% (labeling index, LI,

PV RS 1% L= B2 4 00 T 408 0 AR AR AR 66 19 % T T g AL

PCNA-LL, p2L-LUIEH DEF flilic BV Tif s, #

DGR, p53-LI, PCNALL, p21-LI & KU, T8, N4ME, Stage ML OBICH EREEO SN A dh o7, psaLl &
PCNA-LLZ R MAREATRIE I & B 208U LT /ea®, p2l-LLidid LT, 384kt 4D o> p53-LI 1k ikt o

p53-LI & DR AT IEFE AT HALZ (18 1 p<0.01, 281, 3%y,

4CH @ p<0.05). PCNA-LIIZBWTIME4D M EDMIzDA

FEHEDPED S (<0.01). LAaL, REHEE p2LLI DMz BV THEEERG S dor:, EEHOHMNEICSE
VT, pS3-LIATRIMHOLERTIE PCNALL S Wifli & /R L, EFFE09 IS M A0 S L7 (p<0.01). 72, ps3-LIASU{H > #ERH]
TIEP2L LU &R L, fARB AT 54172 (p<0.05). L2 L, PCNA-LIASEHOEER Tl p2-LII R E R LCwi b o
D, WHEPLEHMERD SN ad o7z, BT » SHEERLOWMBIZBNT, EBE RO I 3 LIS H S HEs R L
TV 7z (p<0.05). p53-LI %325% DL T OIEGI 0D 54EAFH4E,  p53-LI AT25% B D JE Bl 0> 6 4 {788 L AT i I2 B » 72
©<0.01). TDZ XD, pBEERFE EEROIEE REICEEREHE R LTVSZ SRS,

Key words Oral squamous cell carcinoma, Mode of cancer invasion, p53 protein, Proliferating cell

nuclear antigen, p21 protein
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DEEFAETIZ BT 2 M OTLEF WA, FHREHEET S
ROBHELZNTTHLLHELTWA.

Z 2T, AR TIRIOMERF LEBORMEGERIER L,
[fEEIz 81 5 p53 & H, PCNA, p2l1 EEDRB % oMby
BICHRZFE L7z, 2o o MBUEE & BRI R, AR
FFTR E OB S PIZFNRFROEHOMHBBBRIZOWT
DM efTo7z. E5I2, pB3EHDEIH LR ¥ NEEmED
FEL O CICREEREL OBRICOVTOREZMZ 20T
WET 5.
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1. XREH

19894 1 H A 5 2001 4£ 12 A D B2 & IR K F BE 5B M IE i b
PR CTESLRLC IR HR S M7z TR B R R — RAE B O 15 FR Al AR
WAL 66 IERI & xf R & L7z, AMHER LIE S O — 5 % fE 5
PHOIE Mk % &0 THER R 2 5 FESIC T TR L, K
<) VEEBRNT T4 A TRy 2 E L TIRESATVS
DEFER L7z, EFONFUTHEE3MB], ZHE326T, FifiE
3TN D 2%, FH68mTH o7z, HHEIZHE L T 665EH
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D, ZOFRBEEISEROERE 7o Tz, £ 72665E6H2
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BIZEHIMIZ 6500 H Td - 72, 20024 UICCHHE Iz oW T,
JEFEAL, FEREZOKRE S (THH), S v Wm0 f
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7o, FREAMRESR IE M EE B L ORREER ICoVLToE L
7=,

II. REHEBtELrEE

INT T4 A EINERABET 4y mOIESIIHEY L, ¥
FYA=T AT ERLIEATA R T AEMT S, 100%
F Ly FOBAEE, KBR) ([2T54M, 3EOBIST 71 > %
To72. 100% =% / — ) (OGRS, APK) 12 T54R, 3ED
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—XPikE LTENREFR, v AHik b p53E /70— F Ui
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Fig. 1. Immunolocalization of p53 protein, PCNA, p21 protein
in oral squamous cell carcinomas. (A) Immunohistochemical
staining of p53 protein. The expression of p53 protein was
frequently at the invasive front of tumors. (B)
Immunohistochemical staining of PCNA. PCNA was
expressed at the invasive front of tumor cells. (C)
Immunohistochemical staining of p21 protein. p21 protein was
expressed in cells inside the foci of tumors. Scale bars indicate
50 4 m.

A P a7 4 F (3, 3 -diaminobenzidine
tetrahydrochloride) (FIJGAI%E, KBR) % vy, BAMEEICTHE
RREZHERE L AL BIRTHSS2 5 105 B RKG X &7, &Y
KT1050MBEER, ~N~v MFT ) v KBS, R ot
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Table 1. Rates of positive specimens of p53, PCNA, p21 proteins and distribution pattern of positive cells according to the

mode of cancer invasion

Rate of positive

Distribution Pattern of positive cells

specimens(%) Grades 1, 2 Grade 3 Grades 4C, 4D
ps3 45/66(68.2) Near the basement Margin of Tnvasive front
PCNA 66/66(100) Near the basement Margin of Invasive front
p21 66/66(100) Superficial area Inside of Near the

tumor nests Invasive front

et w2 iTo /. IR TH, Bk, &f, #FAL, LM
CEIEL.

. EBitimRaROEHRlIZ®

pS3&EH, PCNA, p2l EEOREMMILERETF ZHY,
FNEFNOBHUMBEETNLA. Thbb, 100/80MHERIC
BELAREEMET T, 1O H72 0 BMeEH%{EEIZ3
AR, FOREPOTTOBMMML I BT B oo
EEFH LIS D% KR O p53 B MM (labeling index,
L), PCNA-LI, p2llI& L7z, FLTH4DLINHEA L L
Db O & GHERE, S%RMO L D% EHREN & L.

V. frEtsaoqnig

p53 &K, PCNA, p2l HE OSEH & MK ARHENWRT-TH 5
T4, NS, Stages#f, MU, WEREMLOFEER
FE—TTRBSRIITEEZHCTITo /2, i, ZRPFRADOE
H OB R OMREN IS M ER ST 21TV, FTR U v/ SEIER
DEEE DA EEREL Student DIREE FV . EFEROE
HIZR SR CORBEIER L 2Bl E R 64 ER R3S & L
Kaplan-Meier i % B\ TAT vy, #0OH EHEME 2L Logrank &
FEHAV, WTFNRORTICBWTHERE ) S%kitt s
HEHY LHE L.

39 %

I. MREFOEKRNE S UICHRITIRRISNA A

BOTERFI DEFIALIE, F25%6], THMWM 176, LHEA 10
B, TE8Hl, HKEEAG, WOE2pITH o7, BHRNETF
TdhHTH4EIE, TL116, T235%, T3 9%, T4 11HITH Y,
T/, NGEIZBWTIE, NO 4340, N116#I, N2 76T -
7z. Stage 2B VT, Stage I 11, Stage I 244,
Stage Il 14|, StageV 17 TdH - 7=. HBEHEBEHETFTH
LB BWTIEESLE 474, hEEpEMLEI166], K5
LRIBFITH Y, BREHERICBTIXIE7H, 281561, 3
BI25%), 4CHEI146l, ADEISHTH 7=,

I. p53EA, PCNA, p21 EEBMEEFIME 2 ORIBEL

MBS Yet12 81T 5 p53 B H B HERIEZ 66 E 5t 45
HEF] (68.2%) TH Y, PCNABMIERIEE & U p21 B B B
FEBIEII 66 FEFILHEF (100%) T o 7.

P53 &EH % b U PCNA D RILERALIZ, IS OBIMEERRD
EFHROBICE RO, BEERNIE, 28 TIENE
EROMELETIESMABCTHEAORESE EDO LN,
EEAAH CIEERE T LB L D B OBHMICERALT

BH, REMEACH, 4D B CIXEMEE R O MBI A
RO, FRIIH L, p2l BEEOFRIRELILpS3ER R
PCNA &3R4 ), B8, 2B CME LT 505
MO P RIRAFRS S, BIEER3 T CRIEERIL TG
DB ORI AT, BEEEZ4CTH], 4D B T3 EMeE
HMOMEEMIZIESH E ORI L THE LT, BEERL 2%
W E A DOMREHIISRBA D bk (|1, #1).

H. p53 EAMBMEIES LERRATR & DBFR (FR2)

TR ERALIC BT 25 SEFI P 16 4E 6] (64.0%), TP 1748
B 135ER] (73.3%), LBEMPI10AEWIFR 6 AEH (60.0%), [T/E8
FEFI P 7HEF (87.5%), HURNIE 4 AEMI 2 H (50.0%), AEOIRE2
FEGI R LAEG] (50.0%) |2 p53 DEEIASTRSD b, T A-fEAR
FTHATHEIZOWTIY, T1ILEEF S EEG 45.5%), T2 35
AEFI R 28 FEBI (80.0%), T3 OFEGIF 4FEM (44.4%), T4 115
SR (72.7%) TdH Y, NS TIZINO 43 FE 6 5 30 54l
(69.8%), N1 16%EGIH L1AEF (62.5%), N2 74E Bl 4 i Fi
(57.1%) Td o7, StageFIEITB T, Stage I 1161754
%l (45.5%), Stage I 24 B 205EH) (83.3%), Stage II 14%J7H8
fER] (57.1%), Stage IV 178 1246 (70.6%) Tdh o7, p53Hy
TEEGIR L FEEAL, THHE, N9, Stage S EDBICHE
EXFEH Lo,

V. p53 BEAMBMIES L RIBHEMFAATR L OBEER (F2)

BB T, oL 47 SEH] A 3055 (63.8%), ik
BELE 16 EGI AR 12 2R (75.0%), 1KLTY 3 50 v 3 5E 6
(100%) T o7z, WMEERERICBVTIE, 18 7EFIF 55EH
(71.4%), 28 154EFIH 10KEH) (66.7%), 3T 25 fiE 5l v 16 £E )
(64.0%), 4CHE 14FEFIH 105ER] (71.4%), 4D B 5AERH 4 AEHI
(80.0%) TdH o7z, pS3RFMHIEFIE L FLE, MFMEEE DM
CHEZEED N oz,

V. EEFRFFR & p53-LI, PCNA-LI, p21-LI & OR% (F]3)

BEEEALICB T B p53-LIIE 5 24.28%, THHM22.06%, L%
WEAI 19.00%, [IJEE24.50%, IEHEIE18.40%, I3 18.40%TH -
7z, THEHIZBWTIZTL 21.92%, T2 21.22%, T3 33.40%, T4
21.95%TH 1, N4HEIINO 20.61%, N1 25.60%, N2 28.25% T
o7z, Stage 5413 Stage I 21.92%, Stage I 20.47%, Stage II
25.69%, StageV 24.05% T - 7=, p53-LI & [EHLHL, T 5,
N4+#, Stage & OHIZHEELEIRD SN Ldh o7, Lo,
NGHEIZBWTHEFEZRREDL LML VL OO, NOB 5 N1, N2
L BICHEV PSS LIIEERICR > THBY, F/:, StageH¥HIC
B\ TStage3, 4fEFITIZ Stagel, 2HEFIZ -~ p53-LIIEE#H
ERLTW.
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Table 4. Relationship between degrees of differentiation and p53-L1I,

Table 2. Clinicopathological findings in human oral squamous cell PCNA-LIL, p21-LI
carcinoma
Clinicophathological No. of positive specimens No. of cases p53-LI PCNA-LI p21-LI
findings No, of cases of p53 protein(%) Well 47 20.88 2413 2154
Primary Sites Moderate 16 23.99 21.23 23.85
Tongue 25 16(64.0) Poor 3 33.50 25.63 25.37
Lower gingiva 17 13(73.3)
Upper gingiva 10 6(60.0)
Floor of mouth 8 7(87.5) %
Buccal mucosa 4 2(50.0) ] oF
Hard palate 2 1(50.0) - 50
T classification Q’i 1 mmww"}
T1 11 5(45.5) 5 40 T
T2 35 28(80.0) 'g .
T3 9 444.4) w0
T4 11 8(72.7) R .
N classification .§ 20 ¢
NO 43 30(69.8) -
N1 16 11(62.5) ‘c’:i 107
N2 7 4(57.1)
Stage classification 0 -
I 1 5(45.5) ! 2 3 a 4D
[1111 ?2 2(;?53_3’?; Mode of invasion
v 17 12(70.6) Fig.2. Relationship between mode of cancer invasion and p53-
Cell differentiation LI The higher degree of the mode of cancer invasion was
Well 47 30(63.8) associated with the higher p53-L], and tumors with grade 4D
Moderate 16 12(75.0) differed significantly from those with other invasion grades.
Poor 3 3(100) grade 1: *p<0.01, grades 2, 3, 4C: **p<0.05, by one-way
Mode of invasion ANOVA.
1 7 5(71.4)
3 25 16(64.0) g |
4C 14 10(71.4) ::' !
4D 5 4(80.0) ,ﬂé 30
o0
'_‘§‘ 20
=
= i
Z 10+
Table 3. Relationship between clinical parameters and p53-LI, 2 ‘
PCNA-LI, p21-LI 0!

Labeling index
Clinical parameter p33-LI PCNA-LI p21-LI Mode of invasion

Fig.3. Relationship between mode of cancer invasion and

Pri Sit . . . . .
rimary Sites PCNA-LL The higher-degree of invasion was associated with
Tongue 24,28 21.62 22.99 . .. .
. the higher PCNA-LI, and a significant difference was observed
Lower gingiva 22.06 2476 21.69 only between grades 1 and 4D. * p<0.01, by one-way ANOVA,
Upper gingiva 19.00 18.65 24,39 Y &t - puELbY o '
Floor of mouth 24.50 29,01 18.25
Buccal mucosa 18.40 26.48 23.00 & 40 ;
Hard palate 18.40 16.45 27.65 ~
T classification 5 30 -
T1 21.92 2232 22.05 E o v
T2 21.22 22.60 22.44 eb : ; '
T 33.40 2146 21.83 5
T4 21.95 2917 23.16 = !
N classification q 1o i
NO 20.61 2222 23.39 = 1
N1 25.60 25.62 19.64 0! -
N2 28.25 26.49 22.27 \ 2 3 4C 4D
Stage classification
1 21.92 272 22.05 Mode of invasion
I 20.47 2121 23.45 Fig.4. Relationship between mode of cancer invasion and p21-
m 25.69 22.42 19.55 LL The higher degree of invasion was associated with the
v 24.05 25.59 23.58 lower p21-LI, without significant difference.
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BEHEEMIC BT A PCNALLIZE 21.62%, T MM 24.76%, L
SEHRFY 18.65%, [1EE29.01%, #EKGIE26.48%, MW1E16.45%Th
o7 THEIZBWTIETL 22.32%, T2 22.60%, T3 21.46%, T4
29.17%CH 1, NSHIZNO0 22.22%, N1 25.62%, N2 26.49% T
5 7=. Stage 74X Stage I 22.72%, Stage I 21.21%, Stage Il
22.42%, Stage IV 25.59% T o 72. PCNA-LLIZBWT, TH¥E
TIET4A20.17% L b o E b EFE L Lo THBY, StageTHTIE
Stage V#725.50% L b BV B AEMBER LR L. NOETIE
NO2 B N1, N2EBRBILHEVWERIZR-TWA., LaL,
PCNA-LI & B ZEME, T4, N4H, Stage & OMICAHE L%
D LN oz,

JEREBAIIZ BT B p21-L113 5 22.99%, THWMA21.69%, L3
M5 24.39%, [EE18.25%, MHAIE23.00%, T3 27.65%TdH o
7o, THEIZBWTIZTL 22.05%, T2 22.44%, T3 21.83%, T4
23.16% T 1), N44HIZNO 23.39%, N1 19.64%, N222.27% T
o7z, Stage 7l Stage I 22.05%, Stage I 23.45%, Stage I
19.55%, Stage IV 23.58% T o7z, p2l-LIicis T b KRR
EOEICEEREIERD SRk do .

V. $MEEE & p53-LI, PCNA-LI, p21-LI & DBER

SALEEIZ B4 B p53-LIIEE (LB 20.88%, w&FE MBI
23.99%, {E5SLTI33.50% Tdh o7z, F/PCNALLIZDWTIEH
LT 24.13%, FRAERESLT 21.28%, fKO-LE 25.63% CTdh 1),
p21-L1iE, BLTN21.54%, ek 23.85%, (& {LE
25.37% CTdh o 7z, FHHMMEEMNET-0—> Th 5 LA & p53-
LI, PCNA-LIL, p2l-L1: DBfRERE LA L5, FhELD
BEHEOBMEMEE L OMICEEEIRObN L7/ L
L, p53-LI, p2l-LLIZBWTIZSLENTAH 51200, Bk
P EEL RTEMICH - 72 (RY).

V. BMtEt & p53-11, PCNA-LI, p21-LI & DEER

KZRESCICBIT B pS3LIE, 15115.14%, 2%120.47%, 3
22.33%, 4CEI24.75%, 4DT34.25% &7, BEBERAHEIC
LRI ONTLIAEEERL, REMEAD B OERILEEE
BREOBMICHESENEDO bR QR *p0.01, 28, 3F,
4CHI : **p<0.05) (12).

R IZBT 5 PCNALLE, 1718.63%, 2%122.39%, 3
123.05%, ACH!24.66%, 4DEI2758% & 7% 1), REEHERICSE
ITHPCNALLIZBWTY, RENFEEICLLRE, LIdHEEZR
L, SREBER0LEICEWT, 1B L4DBOMIcOAEEE
AERD H N (p<0.01) (K3).

£ EAEITBIT B p21 LIS, 17824.68%, 2%24.07%, 38
22.98%, 4CT119.85%, 4DT18.78% & %2 V), @M AHAEEIC
BABIZON, LIMEEEZRLTVY, EREEROBICEHE
EEED LN Do (H4).

Vi. EERERNOBRRE

1. p531I & PCNA-LI & ®RG1%

FNFNOERAEMIZ BT, p53-L1 & PCNA-LI D BG4
fLiz&Zh, pS3-LIATEE % /R L7246 Cid PCNA-LI b %5
TRL, MEMEMICHRE LR, p53-LI & PCNALL & ORI
TR FRATER D b7z (5 =0.315, p<0.01) (5).

2. p53-LI & p21-LI & R

pP53-LI & p2L LI DR ERE Lz 25, pS3-LINEERZ
RULCEATIIp21- LI EMEZ R L, B L-FHE, pS3ES
Ep21 EA & O IZEMBEAED btz (y =-0.2048, p<0.05)
(E06).
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p53 labeling index (%)

Fig. 5. Relationship between p53-LI and PCNA-LIL. Tumors
with a high p53-LI showed a high PCNA-LI (y =0.315, p<0.01
by simple regression analysis).
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Fig. 6. Relationship between p53-LI and p21-LI. Tumors with a
high p53-LI showed a low p21-LI (y =-0.2048, p<0.05 by simple
regression analysis).

3. PCNA-LI & p21-LI & DB

PCNA-LI & p21- LI MR E AT LA- & 2 5, PCNA-LIAEE
FRLEMATIEp2I-LIIRMEER RTEETH 720 OO0,
PCNA-LI & p21-LI O MZHABABRRIZRD b h e b o 7.

K. pS3-LIEFIEB U > NEEBOFEL LI CEFEREOHN

3

BB Y AEIEOERE pS3-LI L OB ERE L LS
A, MBERO/EF CIRERELEO L Do EMIZ < p53-
LIUEEEZERL Tz (p<0.05) (K7). % 7:Kaplan-MeierikiZ
I 2 BREFROSH T, p53-LIIZREI L Tidp53-LIA25% LA
FEEVEADOS EEERITL.1%THB DI L, ps3-LIAT
25% SR it & RVEEBIIC BV TIET73.3% TAH 1, p5s3-LIAT25% Bl 1=
EBWERIZETFHARTH o7 (p<0.01) (K8).

& =
LRI EIZRIS, HEOBEMOBEFORILASSERICAEL
LBIEIINERIBBETHLY, Thbh, BERECHES
T 3 BB OBEIHLEET OB & BRET OFEIL»S
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Fig.7. Relationship between p53-LI and lymph node
metastasis. The groups of carcinomas with lymph node
metastasis showed significantly high p53-LI. (* p<0.05 by
Student #test).
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Fig. 8. Survival curves of low p53-LI cases (<25%)and high p53-
LI cases (2 25%). Survival ratio of low p53-LI cases was 73.3%
(—)and that of high p53-LI cases was 42.1% (). *p<0.01, by
Logrank test.

BRETREIN, BEMRILET S, 2L TEOBMEET
D—2 & LTps3BIEFAdh 5 90,

pS3EEFOMAE L LT, BEERETHE, CoMRnELY
EDMEMERIZL 2 2 7 V{REREE, DNABSUCHES T2
EOEMAHOBMER, DNAKAR, T+YXFLT7—¥
HEDEHITOND. o OBENESNICERL, 204
B, MKAREL, 7R —-2 AFEE, DNASE, DNAKL
WE, SEFEE Vo AIEAD S XY M F AR ENS,

p53 &Mt Lane 5™, Linzer 5™z X - T, 197942 SV40
ThrI A7+ =L L7MRIZH T, Large THE L 30 L

T A55kD O HROFMEA T & LTRSS S0
2, WBETO—2EEZ LN TWY, <7 AONEEHEIC
BT pS3MIEF OB LR OERPMHMBESNDL I L2,
W p53 AT OB FEHRIZ BT, pb3 AT AN R R
HERERTI LS, BxhcMiBENoAORHBNTE LT
DWENREZONDL L) ol FOH%, ZERIMUPSIHHD

JEH % p53UIET- T m‘»%  DIRFHROEEITEIZBVTALR
BIENNMESND LHIZAY, ps3 AT AL ET-T
BT EDRERRS N, _0>:Lifz\-1~ DR YA DIl &
Wb Z 0208 EZONB LI TR0 1 Mo
5 B TR D SR ISRETREIEO SN L DG p53TH Y,
THEHERHE % & T ERORE DK 50% 12 p53 Mz -4t A3, > A
2 TWa, LT, BMAICB W TR L T2 ps3 i
LRMpSIEATH B I EAW ST

EHTH DU p53 B E OB AT L5 43 FRIE & Ny 45
MTHBOII L, 250 p53 15 1k INIE 4 ~ 20 G AR I
LIERET D, Tz, BRI pSIH OB ® 2L, ik
HLAALA= 12 pE3 AR T DIEF AT eI B A 2 L T, Hik
DIEFFZBIT B L L 012, CIFERPE LRIz T h 20l
%# ENDEIIChY, FOMRGTEEAWHEILIZELCTY

ZEPPS M ENTE .,

iinD%ﬂUJ@%W"‘/MmMWﬂ&#b,mmﬁm
T-OSMERNET 2B KT~ LToRME o2 &A1) 6
2ot RO pS3MMBHIG T2 E LT B AT, F0—0
ELTp2LBETHH B, p21MET% o — N4 5 8108
A o) ELEPEF F— ¥ (cyclin dependent kinase) @[l "4
HETHHZ EHFRHB SN, A8 p53 ,{m &i Z D p21lt{n
FIER L, p2l BEDBEH 2 HMLT 5 PR )
YREER TP ORI, fﬂlumlsﬁbm G1 W THE I
SEBELHICHEBROBEET. éb~,ﬂlﬁH@
PCNAL#E&L, DNAOHIMZ 70 v 7452 2L H iAo
MIEEHIR LA, LA L, p53#i{EF| »’i'-’a:ﬁ"%f)“?. La&
P2LET-OIEEAME S 71, PCNAIZL A DNAOHM % 71
VITAHEIENTEY, MARMILTWCZEEhRb, 20
72 pS3EE L p2l EMED B L TIEH 4 ot dTh &1
TEN®, BBV TIIps3 #iH & pl HADI & #nT
BIZDVWTHELTWAED,

GG OWIHTE L 2 AR5 & &id, WHEMIZ 2 DN 24
SEIEMEREE A Z LAl R, A ww;ww mwwr
EERT) LTEEREHRO—2 L B> TWE, flid DITEIC
VT PCNA R Ki-67 7 & 00 S5 i i L35 2 (012 x%ﬂ%mwm
MO DIE S WG ST B, PCNA (5051 3
PEO—2T, ki Egio) 7= b —F 2D BEMRHRIC
L, B B &R IS 5 B0k E LT
Miyachi 5"z X W #iis 2 hiz. #DHRDIFEIZE Y, PCNA
SNz SBUIm T 2 9 T-&36kD OB EEE (cyclin) & A
—THY, ELIIDNAGKICEELEHZHODNAKRY £ 5
—EoDOWBMEBERNETHAZENHELMIZENSDW 2
T, pS3&H L IhHAEIZRE L TPCNAR K67 # IV THRET & h
THYD, p53BEHIBMIZFH L T v BIEHS - PCNAR Ki-
BTABMICHELTWAEZ & h b, pB3EMMHIMIZHb T
WBERBELTWVS,

EHIZAERT LEBEOEELFHOMEE, HBFEEReET
BEEAD—2L LTINMASEE L DIZEELENTVADLD




DR LR BT 5 p53 EH D 588 157

2, BREERTH A UR—DNESELID L. 0B EEXD
ACTH, ADBIIHEBNOEBETH Y, HBROMELMET
57, FHROVEVWHELZ-2TWAE™, F7- Bryne™iz[IkE
BPLEEoORMEER+EERLTBY, RELETOIES
B ORI T REMET 2RIEELRFTHE &
HELTWD, o, DIEEIIBWTHEERFTAZ E
EEH, MEORMELRHTAZLVERERoT VA,

SNETpS3EME B 5 NI p2l A & WHEAE & DRR F R
TREEAONDE D DD, BHEREE OB LG LBz ae
V. FIC, KT pS3EM, p2l #EF, PCNAMRER L,
TNM 33, B L & D ICRBEAERTH 2 (AR —/NES I
& DB E IR AR I RRET L 2.

FORER, pSABHAMNKIEALIZDOWTIE, VTR ORMERE
$ICBVTh, EEMRORMERTICEICRELTVE, £
7=PCNA b [A#kIC, BMEEMOMBMIICRELTEY, =
B EEEROMEEMaF s FLTwbEELLR
7=, L2 L, pl REORBULIZMELIT &V L0 LRk
DR RE & Z A OB AT bz, T 0RIEE
D pSIEE, p21 &, PCNA D TSI & 14 46 55
DO EEMI D p53MIZ T I B RAEL, BRL-p53HEAN
P2l BRI DR EIHIT S 2 L2 & 1) cell cycle A¥G1I I T
T2 eh T aHE L2, PCNA L DI BEHO#E
T2 &cE ), BRI LA L TR EEILNLL.

FIWAR BT B pd3 # 1 D RIEHIBRALFRVIRE % 1T o i
12 & B & KRB 46.5%, Nl 82% %), FL#E15.5%, FEEM
629N pS3EHI DRI RO THE Y, WEIZXVEIFTALR
B, COERELEEMBICE LT Girod 5312, 54% 213 AL
PRI HBARD O N EHE LTVA, SH0bibh
DIRFAERTIL68.5% 12 pS3EH DHEHEFRD, chETo#H
HELRERE R .

MRERFF R & oME iz B W TId, FESE, T4, N4,
Stage SH4EF N FNDEF & p53-LI, p21-LI, PCNALI & DI
HEEIRD LN o7z, HEBHMSEN BV TOSEEEE
ORIZEEZIRD N Gh o7, Lo L, DEMOEERES
EDWENZBWTIE, pb3-LUIMEMAE IR B2 ol
ZRL, BIEER4AD B o fERL &R AR & ORICH BN
LA, PONA-LLIZ B8\ TR M ATEEE IS 2 B 1221
EERTEMICHY, 1 EADBOMIZOAFEENRD H M
7. L L, plEEOMAEMIC, BEERITEEICRS I
TEVEHAERIMEREER L. 250, HREEoEEME
W pS3EHEBRICREE L, FOMMEBETFTH S p21 |IEF
DEHALZIRT2 2 LI ) p2l BEHORBAMEL SN S,
Z L TPCNADRBAMRE SN B Z £ 12X ) [BEAR L8478
L, BELTWLZ EARBENT.

¥ 72, p53-LI, p21-LI, PCNA-LIDAHR MR % #ah L ods R
IZBWT, pS3EH L PCNA L OIZHBBHEEYH D, Fio
pPS3EME & p21 K & O, p21 &M & PCNA & Bz 4ARE
BB LNz Z0Z EIFRTE Lz p53 &M, PCNA, p2l&EH
DYERBF I BT HEMRICETORERE ol

E51I, BEBOFRYE pS3-LI L OB BWVT, BERETED
TZEBI O p53-LIIZEER % b B h o 2 EH I - <EEE R L T
Wiz, ¥ 7-Kaplan-Meier #12 X 2 BAELEFROPH Ti&, p53-
LI7%25% il DAEFI D SEEAFFRIZ733% TH L DIz L, pbh3-
LIAT25% UL EOERII B W TIZ421% &% ), BEEICKE 2

ERPZVZE Db 5, p53-LIAT25% L EDEFIE &F 5%
FREVIERTH o/, ZOHEEE LT, SREBIE—Rm
IEEBETTFRAALVWLILTE Y, 20EREBOEFZ
EpSILIAEEE R L TWisd 2 L, BFENTERERE
BT 2p80RMBLUFOLIFHET LI L, NERT
EEBOTHRPEROTHERTO—20L LTHERHTHLZ LN
R S 47,

U EnfEEss, p53 EAMTIERT LM ORI
WLEELREAFRLLTVEEEZON, 448 512p53#
BT Z0MOBETFREICOVLTHINZBAFLE L BbR
5.

& B

LI RS R 58 O SEE 2R 12 481 T 2 p53 &, PCNA, p2l
EHORBE AT 2 BT, HEATERALE 66 FEF = Hyv
THRIEAB LRI 21T o0k 25, MTOEREE-.

1. SRIEME e deta (235107 B p53 T B I M A 25 1 66 =M
F459ER] (68.2%) T 1), PCNABBMERIMZ & FICp21 BE
RS B B & 66 SEBI 4SHED (100%) T - 72,

2. p53-LI, PCNA-LI, p2l-LI &R & OMIcH BRI
Bobhivrsrz, LaL, NSEIIBOWTHESTRED 2V
LD, NO»H N1, N2&%&AIZfEVps3-LIidEmEERL,
7= Stage 4312 35\ T Stage 3, 44EFITIL Stage 1, 24EFIIZ
~p53-LIIEE 2 /R L7z, PCNA-LL, p21-LI & BEERGI, T4
¥, N43#8, Stage L OMICHEERBED LN L h ok,

3. B & p53-LI, PCNALL, p2l-LI & DM@EERIHLAL
A, FNEFNOEAEOHEMEEE: OMICAEELRD L
Motz LaL, p53-LI, p2l-LIIZBWCTRSLENTASB I
S, LIEEELERTEMIH o 72,

4, BEEERICIBIT B p53-LIIE, BEBRXAEEIZLSIC
ONTEEETRL, BEER4D B ORI & EEELE OB
ICHEENFBD LN (LE  p<0.01, 28, 3%, 4CH :
p<0.05).

5. FREHRICBITAPCNALLIZBWTY, BESEEC
LABEEERL, FREBROLBEIIBNT, 1HE4DHO
B D AF BT H s (p<0.01).

6. p2LLI LB E#ERIZBVTIE, BEEARIESEIILDIC
DIRMEERL Tz, FREFRKOMCHFERIREO LR
ad /R WAR

7. FNEFNOERKERIZB VT, p53-LLE PCNA-LIO %
AT L7z L 2 A, pS3-LIAEE % /R L 7= fEH Tl PCNA-LL
BAEERL, WHEBEIED 5 (p<0.01). p53-LI & p21-L1
DHEFEERE LA E 25, pS3-LIATEE %R L 2 4EH Tld p21-
LLIZEMEZ R L, WAHRSASEE 5417 (p<0.05). PCNA-LI &
P2L-LIDBFR ST L2 & 2 A, PCNALIAEE % 7R L 755l
Tl p2l- LB EZ RS EE D o b 00, HBITED LR
Ledroiz.

8. i) v HiEROFIEE pS3 LI L DMGEERELL L
5, BRERDLNENTIR S LIIEEEERTEELE L
572 (p<0.05).

9. Kaplan-Meier {12 & 2 RIEEFRO T, p53-LIN
25% Ll E & BEVESNI EFHRARTH o 72 (p<0.01).

LR, NERELEROMBPLREIIBVYT, &
NOENEADPEFICEELEE 2 E L TwbLEZLNL.



158 i

WERALICEA, REHEELMREZBY £ LLBRSRAER
FEREEZE AR A B A ML EREMILR S 0T
FERIBICER 2 HE BT ET. 4, AR ERMNEE HHE
EE L AFEREEEFFNIRSE BRI VHEEZRLEYT. §
12, RFEOFRTIHYHLE, HEIEC AT OBSEHL,
FOEMRMEL, RHLEREICFECEHRLET. RECHBHESE Z
LRaTFokERE, EREOEHRICECHLE LTI,

LBERAXNEEN L, F190HROEEGFEHS (200141
A, #4), %250 AKHESTERFS Q00156 A, AiEg), H21E
BAOMEEFSEE Q003ELA, i) IRV TRERLL.

X it

1) Visakorpi T, Kallioniemi OP, Heikkinen A, Koivula T, Isola
J. Small subgroup of aggressive, highly proliferative prostatic
carcinomas defined by p53 accumulation. J Natl Cancer Inst 84:
883-887, 1992
2) Lipponen PK. Over-expression of p53 nuclear oncoprotein
in transitional-cell bladder cancer and its prognostic value. Int J
Cancer 53: 265-270, 1993
3) Thor AD, Moore DH II, Edgerton SM, Kawasaki ES,
Reihsaus E, Lynch HT, Marcus JN, Schwartz L, Chen LC, Mayall
BH, Smith HS. Accumulation of p53 tumor suppressor gene
protein: An independent marker of prognosis in breast cancers. J
Natl Cancer Inst 84: 845-854, 1992
4) Starzynska T, Bromley M, Ghosh A, Stern PL. Prognostic
significance of p53 overexpression in gastric and colorectal
carcinoma. Br J Cancer 66: 558-562, 1992
5) Miyaki M, Seki M, Okamoto M, Yamanaka A, Maeda Y,
Tanaka K, Kikuchi R, Iwama T, Ikeuchi T, Tonomura A,
Nakamura Y, White R, Miki Y, Utsunomiya J, Koike M. Genetic
change and histopathological types in colorectal tumors from
patients with familial adenomatous polyposis. Cancer Res 50:
7166-7173, 1990
6) Iggo R, Gatter K, Bartek J, Lane D, Harris A. Increased
expression of mutant forms of p53 oncogene in primary lung
cancer. Lancet 335: 675-679, 1990
7) Osborne R], Merlo GR, Mitsudomi T, Venesio T, Liscia
DS, Cappa PM, Chiba I, Takahashi T, Nau MM, Callahan R,
Minna JD. Mutations in the p53 gene in primary human breast
cancers. Cancer Res 51: 6194-6198, 1991
8) Isabel BC, Chris J, Meijer LM, Peter JF Snijders, Gordon
BS, Jan MM Walboomers, Issac van der Waal. P53
immunoexpression in non-malignant oral mucosa adjacent to oral
squamous cell carcinoma: potential consequences for clinical
management. J Pathol 191: 132-137, 2001
9) Hayashi N, Ito [, Yanagisawa A, Kato Y, Nakamori S,
Imaoka S, Watanabe H, Ogawa M, Nakamura Y. Genetic
diagnosis of lymph-node metastasis in colorectal cancer. Lancet
345: 1257-1259, 1995
10) Fang B, Roth JA. Tumor-suppressing gene therapy. Cancer
Biol Ther 2: 115121, 2003
11) el-Deiry WS, Tokino T, Velculescu VE, Levy DB, Parsons
R, Trent JM, Lin D, Mercer WE, Kinzler KW, Vogelstein B.
WAF1, a potential mediator of p53 tumor suppression. Cell 75:

817-825, 1993

12) Harper JW, Adami GR, Wei N, Keyomarsi K, Elledge SJ.
The p21 Cdk-interacting protein Cipl is a potent inhibitor of G1
cyclin-dependent kinases. Cell 75: 805-816, 1993

13) Qin LF, Ng IO, Fan ST, NG M. p21/WAF1, p53and PCNA
expression and p53 mutation status in hepatocellular carcinoma.
Int J Cancer 79: 424-428, 1998

14) Waga S, Honnon GJ, Beach D, Stillman B. The p21
inhibitor of cyclin dependent kinases controls DNA replication by
interaction with PCNA. Nature 369: 574-578, 1994

15) Yamamoto E, Kohama G, Sunagawa H, Iwai M, Hiratsuka
H. Mode of invasion, bleomycin sensitivity, and clinical course in
squamous cell carcinoma of the oral cavity. Cancer 51: 2175-2180,
1983

16) Bryne M. Is the invasive front of an oral carcinoma the
most important area for prognosis. Oral Dis 4: 70-77, 1998

17) LH Sobin, Ch Witteking. International union against
cancer. TNM classification of malignant tumors, 6" ed. 2002

18) Fearon ER, Vogelstein B. A genetic model for colorectal
tumorigenesis. Cell 61: 759-767, 1990

19) Baker SJ, Fearon ER, Nigro JM, Hamilton SR, Preisinger
AC, Jessup JM, vanTuinen P, Ledbetter DH, Barker DF,
Nakamura Y, White R, Vogelstein B. Chromosome 17 deletions
and p53 gene mutations in colorectal carcinoma. Science 244:
217221, 1989

20) Janice M, Nigro, Suzanne J. Baker, Antonette C. Preisinger,
J. Milburn Jessup, Richard Hosteller, Karen Cleary, Sandra H.
Signer, Nancy Davidson, Stephen Baylin, Peter Devilee, Thomas
Glover, Francis S. Collins, Ainsley Weslon. Mutations in the p53
gene occur in diverse human tumour types. Nature 342: 705-708,
1989

21) Mummenbrauer T, Janus F, Muller B, Wiesmuller L,
Deppert W, Grosse F. p53 Protein exhibits 3-to-5' exonuclease
activity. Cell 85: 1089-1099, 1996

22) Lane DP, Crawford LV. T antigen is bound to a host protein
in SV40 transformed cells. Nature 278: 261-263, 1979

23) Linzer D.I, Levine A.]. Characterization of a 54K dalton
cellular SV40 tumor antigen present in SV40-transformed cells
and uninfected embryonal carcinoma cells. Cell 17: 43-52, 1979
24) Purdie CA, O’Grady J, Piris J, Wyllie AH, Bird CC. p53
expression in colorectal tumors. Am J Pathol 138: 807-813, 1991
25) Cattaretti G, Rilke F, Andreola S, D’Amato L, Della D. p53
expression in breast cancer. Int J Cancer 41: 178-183, 1988

26) Holm R, Skomedal H, Helland A, Kristensen G, Borresen
A, Nesland JM. Immunohistochemical analysis of p53 protein
overexpression in normal, premalignant, and malignant tissues of
the cervix uteri. J Pathol 169: 21-26, 1993

27) Yamazaki Y, Chiba I, Hirai A, Sugiura C, Notani K,
Kashiwazaki H, Tei K Totsuka Y, Fukuda H. Specific p53
mutations predict poor prognosis in oral squamous cell
carcinoma. Oral Oncol 39: 163-169, 2003

28) Schoelch ML, Regezi JA, Dekker NP, Ng 10, McMillan A,
Ziober BL, Le QT, Silverman S, Fu KK. Cell cycle proteins and
the development of oral squamous cell carcinoma. Oral Oncol 35:




MR LREREIZ BT 5 pS3EADRER 159

333-342, 1999

29) Okumura T, Maehara Y, Kabashima A, Takahashi I, Kakeji
Y, Sugimachi K. Combined Evaluation of expressions of p53 and
p21 proteins as prognostic factors with gastric carcinoma.Oncol
63: 353-361, 2002

30) Miyachi K, Fritzler MJ, Tan EM. Autoantibody to a nuclear
antigen in proliferating cells. ] Immunol 121: 2228-2234, 1978

31) Bravo R, Celis JE. A search for differential polypeptide
synthesis throughout the cell of HeLa cells. J Cell Biol 84: 795-
802, 1980

Identity of the proliferating cell nuclear antigen and cyclin.
Nature 309: 374-376, 1984

34) Lan HA, Zain RB, Saitoh M, Muramatsu Y, Shrestha P,
Mori M. Proliferating cell nuclear antigen (PCNA) and p53 in
epithelial dysplasia and squamous cell carcinoma of oral mucosa-
a marker for poor tumor differentiation, increasing nuclear atypia
and invasiveness? Anticancer Res 16: 3059-3605, 1996

35) Girod SC, Krueger G, Pape HD. p53 and Ki 67 expression
in preneoplastic and neoplastic lesions of the oral mucosa. Int J
Oral Maxillofac Surg 22: 285-288, 1993

32) Bravo R, Frank R, Blundell PA, Macdonald-Bravo H.
Cyclin/PCNA is the auxiliary protein of DNA polymarase-4 .
Nature 326: 515-517, 1987 ‘

33) Mathews MB, Bernstein RM, Franza BR Jr, Garrels JI.

36) Yamamoto E, Miyakawa A, Kohama G. Mode of invasion
and lymph node metastasis in squamous cell carcinoma of oral
cavity. Head Neck 6: 939-947, 1984

Immunohistochemical study of p53 and cell cycle-related proteins at the invasive front of oral squamous cell
carcinomas - significance of examination of p53 labeling index Koroku Kato Department of Oral & Maxillofacial
Surgery, Kanazawa University Graduate School of Medical Science, Kanazawa University, Kanazawa 920-8640 — J.Juzen
Med Soc., 112, 151 — 159 (2003)

Key words Oral squamous cell carcinoma, Mode of cancer invasion, p53 protein, Proliferating cell nuclear antigen, p21
protein

Abstract

Abnormalities in cell cycle-controlling genes are thought to be important in the malignant transformation and proliferation
of tumors. Among these genes, the tumor suppressor gene p53 is most notable, and its mutations provide an indicator of
tumor progression and prognosis. This study examined the expression of p53 protein, PCNA, and p21 protein at the invasive
front of oral squamous cell carcinomas by immunohistochemical staining, and investigated the relationship of these proteins to
clinical and histopathological findings; in addition, this issue considered possible correlations among these proteins.
Moreover, relationship between the expression of p53 protein and lymph node metastasis and survival rates were examined.
Sixty-six biopsy specimens of oral squamous cell carcinoma were examined by immunohistochemical staining. The p53
labeling index (pS3-LI), PCNA labeling index (PCNA-LI), and p21 labeling index (p21-LI) were examined at the invasive
front. The p53-LI, PCNA-LI, and p21-LI did not significantly correlate with the primary site, T classification, N
classification, or Stage classification. Both p53-LI and PCNA-LI increased, but p21-LI decreased as the mode of cancer
invasion accelerated. p53-LI of tumors with grade 4D was significantly higher than that of other invasion grades (grade 1;
p<0.01, grade 2, 3, 4C; p<0.05). There was a significant difference in PCNA-LI only between grades 1 and 4D (p<0.01).
However, there were no significant differences between mode of invasion and p21-LI. Tumors with a high p53-LI showed a
high PCNA-LIL. The statistical analysis showed a correlation between p53-LI and PCNA-LI (p<0.01). Tumors with a high
p33-LI showed a low p21-LI, and the statistical analysis revealed a negative correlation between p53-LI and p21-LI (p<0.05).
The groups of carcinomas with lymph node metastasis showed a high p53-LI (p<0.05). Survival ratio of low p53-LI cases
was 73.3% and high p53-LI cases was 42.1%. Significant difference was recognized among them by the Kaplan-Meier

method (p=0.01). Consequently, p53 protein may play an important role in the proliferation and invasion of oral squamous
cell carcinomas.



