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Abstract : The relationship between proliferative activity and the expression of cell-cell adhesion
molecules in tumor cells in ameloblastoma was immunohistochemically examined according to the
localization of proliferating cell nuclear antigen (PCNA), E-cadherin and S-catenin.

Specimens were collected from 29 patients for 22 years from 1978 to 1999. The specimens were
extracted at biopsy or surgical operations. They were histopathologically diagnosed as 26 benign
ameloblastomas including three unicystic ameloblastomas, 11 plexiform patterns, 12 follicular
patterns, and three malignant ameloblastomas. These specimens embedded in paraffin were cut
into sections of 4 um thickness, and were stained with conventional hematoxylin and eosin stain.
They were further immunostained with anti-PCNA, E-cadherin and gB-catenin monoclonal
antibodies. The labeling index (LI) was calculated as the frequency PCNA-positive cells in the
tissue of each ameloblastoma.

The monocional antibody against PCNA stained the nuclei of tumor cells and sometimes those of
stromal cells. A different localization of PCNA-positive cells was found among the three types of
benign ameloblastomas and malignant ameloblastoma. PCNA-positive cells were present in the
peripheral and the central areas of the tumor nests in unicystic ameloblastomas and plexiform
patterns. On the other hand, they existed mainly in the peripheral layer of the tumor nests in
follicular patterns and were scattered throughout the atypical-cell-abundant portions in the
malignant ameloblastoma. E-cadherin and 8-catenin showed similar localization and appeared in
intercellular bridges in the prickle cell layer, but not in the basal cell layer in normal oral mucosa.
In plexiform patterns, E-cadherin and B-catenin were clearly stained in cellular membranes and in
the cytoplasm of the basal portions of the marginal tumor cells in the tumor nest, and less stained
in follicular patterns than plexiform ones. Althogh they were detected in the portions showing
either plexiform or follicular features in malignant ameloblastoma, E-cadherin and B-catenin were
scarcely immunostained in atypical-cell-abundant portions. The PCNA-LIs increased in the order
of the plexiform pattern, follicular pattern, and malignant ameloblastoma, whereas the staining of
both the E-cadherin and B-catenin tended to reduce in the same order.

These results indicated that the proliferative activity and the degree of expression of cell-cell
adhesion molecules were inversely correlated in ameloblastomas.
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(1) PCNA %5 & [BHARIaR O EE

PCNA 43, i PCNA - £/ 7 u— 4L
$ifk (PC10,Santa Cruz Biotechnology) %—
P A & L T HLW, Streptavidin-biotin
peroxidase complex /£ (Pathostain ABC (M)
kit, FIEARTERSNSH) KL DiT-7 &
bbb, 5374 PR (4m) %2857 4
v L, phosphate buffered saline (PBS)ic
Tween-20%& % 72iEm® (LU PBS-T) 2Ték
Bk, EETIAR, 3% H. 0 ic & H AR~
A F vy —¥AERHEIEL 2, PBS-T 2T 5 434
3 EIEEE, 10% Y FIEFMB Ik vEERTIS
R, FERRNRIGERE L 7o PBS-TICTS
i, 3 BlsEAR%, —IRbLE DL PCNA fufs
(L00fEFH) A 31.0°COIEER~EIC T 1 BRESIG
S/, PBS-TCC 5430, 3 EIsES®R, R
ke Lot s v By i~y 21gG %
AV, FRICTHHERIGE €72, PBS-TIZT
5438, 3[E#E&SH%, ABC (RMLZFTEY
vEXF V) BEEERTCUABKRIGE ®
PBS-Tic T 5 438, 3 83L& % 0.02%
diaminobenzidine I THE X &1, BEKic
Tk, Mayers hematoxylin I TXHHg
BETVWEA LK,

PCNA [BHHMROHE R, T 5P DAFEICHE
UTiT»te Tbh, REMOHETFHIEbLS
TRESESBEICREBEINTVLE O EBHE
HIWE Ltz F 7o, BEMERKOETEICE, BIF
BT b AFrOBBEEBRIRL, BENSEREEE
(OLYMPUS #t%4, VANOX-S) #AW200fET
EE®E L, TOBERH 1 ¥U» 55008, &
2500 D EEMEABRE L, < ohoBitia
s oE|& 2 HHER TR, PCNA-Labeling
index (LD &L, SEESD. & LTHRETL
7Zo

2 E-AF~N)vBIUgAF=vifE
Z D¥IE

E-# F~NY) v BXU B 5= v OREREIC
R—KkFEE LTI E- A F~Y v - ®Y) s —
+ A (N-20, Santa Cruz Biotechnology,
200F|F0 BIUHLEHT=v - RYs0—7F

LA (C-18,Santa Cruz Biotechnology, 200
EFH) AV, ChsiEB Y5 7 0 VRIS
FIRED7$0.01M 7 x ~ BRZE#® (¥ pHE.0)
hTvA 7 o9z — 74 (500W, 553X 3[E)
EfT-1, ZDMOREETFEII PCNA G L[G
BIZIT- 72,

Zedt D¥IE L, Shiozaki 5 OHFRICHEL
TiT»ote THbL, IEFEOMEEE LK &R
OBUHREE2 RIEEMR%:2 RS
(Preserved) & L7z, $71, BBHREICE-T
PRI I #5553 0, BB - RHEREOR
EVBE s 30, 2FEEREOBHER
JIEDEEV B D, BBV ide < BHRIGHASTED S
NSV b DERES (Reduced) & L7,

1k, BB LERNREONEE L T—K
FikORb D IKIEE v+ FiEEHRY, LITFE
BOFNETITE » 1,

(8) HrataueE

PCNA-LIORRE I T HEHH v 7 b Stat
View-J 4.5 (Abacus Concepts) %\ THETL
B L, Mann-Whitney test iIC TRE%1T - 720

# e

1. EBRREFHRR

RBEDOMRIER (BN 148, LHEH15E
T, FIZEERND 6 B 5 8TH (FH33.88) «©
bz T, HEFMICIZ T+ AV EREN
26/ (HEBERAMET - 2 U FECHEAS 3 Hil, EiRo©
& — s, BER oy — 031260 LB
T+ ANWLERENBIHITH -7 (Table 1), &
toEAEERat: = - A U ERRRE R 3 IS RTHE 2
EE (WHO)® Th -1z, HBlattx + 2 v |
R & #IR 7 — v BEBENFEWERTH 50
XL, EiEkocy — v EBk 2V ERE
OERIE, hKk V&>t (Table 1),
Ty 7 AR T Bt 196) (65.5%), %
Rt 51061 (34.5%) TH - 12, CNEHHBR &
ORRED 5H B &, Bl TEIER sy — v
1961 9 B (47.4%), ZhatkTld@haik vy —
YHSHBIR T B (70.0%) EEBOERICS -
(Table 1),
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Table 1. Number of cases according to histological types and radiographic

findings of ameloblastomas

) ) Radiographic finding
Hiselemcal e (MeaﬁieS'D') Unilocular Multilocular otal
Unicystic ameloblastoma ~ 20.0 = 3.5 3(1) 0 3(D)
Ameloblastoma
Plexiform pattern 27.1 £ 21.1 9*(6) 2(2) 11(8)
Follicular pattern 41.0 £22.9 5*(1) 7(4) 12 (5)
Malignant ameloblastoma 43.3 = 13.3 2 1(D 3(D
Total 33.8 £21.7 19 (8) 10 (7) 29 (15)

() : Root resorption case. * : Including recurrent case

Fig. 1. Immunohistochemical staining for PCNA in the normal oral mucosa (A), plexiform pattern (B),
follicular pattern (C) and malignant ameloblastoma (D).

RIS D FEAE BN (S TR AY 2 7, FIsEsns13
Fl, BHEETAUFITH 120 TDH B, Rk
T3 2hlE bElattTd - 1o, BRI,
2901561 (51.7%) &FEEUCEY o h, HHi%
Bolic 3#ER Y — v Ti311Ht 8 f
(72.7%), EHaIR v — v TR 120 5
(41.7%) b ont (Table 1), L
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B & 2 s B AL B S s s - 12,
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5():.\’<¥A-u I = | PCNA-LI T * !
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1 : 1
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10 0
o UA PP FP MA  (Histological type) ’ nuc;l E RA MA
Fig. 2. PCNA-LI according to histological types Fig. 3. PCNA-LI in benign, recurrent and

in benign and malignant ameloblastomas. malignant ameloblastomas.
LI : Labeling index, UA : Unicystic LI: Labeling index, APE : Ameloblastoma
ameloblastoma (primary examined),
PP : Plexiform pattern, FP : Follicular RA : Recurrent ameloblastoma,
pattern MA : Malignant ameloblastoma
MA : Malignant ameloblastoma *$<0.01, **p<0.05 : Significant difference

*p<0.01 : Significant difference
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Fig. 4. Immunohistochemical staining for E-cadherin in the normal oral mucosa (A), plexiform pattern
(B), follicular pattern (C) and malignant ameloblastoma (D).
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Fig. 5. Immunohistochemical staining for B-catenin in the normal oral mucosa (A), plexiform pattern
(B), follicular pattern (C) and malignant ameloblastoma (D).

AR~ & — v ic 81 2 G IEEEE O
T RTE L T e, Yttt T ldamieti i & 55
RVERG & DSRAE L TOhS, BB O HHE
WA A S e hib it (Fig. 10), FEE g
KRB0 2 AFAIS 2 W IZERMIEOR 1213 &
AERBEIN TN -1, HBEfaAM T+ 2 L
FRIEICE T B A RES % Vi3 gt
F#IK Yy — v LEIBARRTH - 1, B
F A ov EERIEIC B B Bl EE 2k b
ROBEL GRS, FRHc RN Z Rl
ICEWHEREIDS S hibitc, Bk + 2L kR
fETogeatt 3R aEkrmE L T (Fig 1
D),

2) HEEBH O A1 EE A G B HE
BALERS D PCNA-LI (3 B FERat: = + 2
FEHE (4.1%40.4) kv bRy - (66
2.8), Wik — v kv bR vy — >~ (106
+2.8) TEP o1, IR Y 7 — & BIgERa:

T AV EREES K OER Yy — v EofichE
BEAEDE (<001, Fig. 2),

PCNA-LI 3 #)38§D = 2 v EEIE (8.1+
36) £V bHFEMO T+ 2L FEEE (122+
4.2), BEREOTF AV EFEEL D FHT 5
AV FFZHE (21.5+6.2) THERICED 712 (<
0.01, Fig. 3),

3) E-# F~Y v ORHE

IEH ORI ERRICB 32 E-7 K~ v (g
ARAAE 3 & O REHIE O Ml gE < 5
BL, AEEOMIEERS X CRIER o RE
3H 5N -7z (Fig. 4 A), #R vy —v T
(3 FEE (R D IS o i & s o —&
KRB L, HErmoRamis L Tvi
(Fig. 4B), Ik 4 — T3, HWEELRE
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Table 2. PCNA-LI and expression of E-cadherin and S-catenin according to histological types in

ameloblastomas
. E-cadherin (%) B—catenin (%)
Histo. No. of PCNA-LI
type case (mean * SD) Preserved Reduced Preserved Reduced
(+) () (+) ()

UA 3 411204 3 (100) 0 2(66.7) 1(33.3)
Ameloblastoma

PP i1 6.6 £2.8 8(72.7) 3(27.3) 6 (54.5) 5 (45.5)

FP 12 10.6 = 2.8 4(33.3) 8 (66.7) 3(25.0) 9 (75.0)
MA 3 21.5 + 6.2 0 3 (100) 0 3 (100)
Control 5 12.3 £ 0.2 5 (100) 0 5 (100) 0

LI: Labeling index UA : Unicystic ameloblastoma PP : Plexiform pattern FP : Follicular pattern
MA : Malignant ameloblastoma

Table 3. PCNA-LI and expression of E-cadherin and S-catenin according to age in ameloblastomas

E-cadherin (%) B-catenin (%)

Age No. of PCNA-LI

group case (mean = SD)  Freserved Reduced Preserved Reduced
(+) (+) (+) (*)
0~20 12 6.9+ 3.0 9 (75.0) 3(25.0) 7 (58.3) 5(41.7)
21~40 5 9.2+ 456 3 (60.0) 2 (40.0) 2 (40.0) 3 (60.0)
41~60 8 8.7£3.2 2(25.0) 6 (75.0) 1(12.5) 7(87.5)
61~ 4 8.4£5.2 1(25.0) 3(75.0) 1(25.0) 3(75.0)
L1: Labeling index
BEECREHEZ L T, Bk F AV E = v DFRELM

BREIc B\ TR FEE AN O & EEREO—
oM ErEss ok, Lrl, HE
BN 0 BRI A /R 3 MR T IREEE
LIdiE L, el & 554 OIfAr & ANRET
LT R TH - 72 (Fig. 4D),

4) B~HF=vOFH

EREORERE FRICBIT B 8- 7= v DR
BHIEE-7 F~Y vozrhd 2EREEORHEE
EL7 (Fig. 5A)

T A EFESLUEME F 2V FRIEIC
BIF2-H7 = ot LRERE-S
Fa)vozhd ZEENT3RAREZRLE
(Fig. 5B, 5C, 5D) LML, By —vic
BIEENT=OREBHIEHNF~NY YD
Z N 5T T g G W HIRE A S W ERNT
b ot Fho, BIR Y — v cREBERED
BEkmiaoMiaEIcinZ T, —HOMmE P
BB RAZ Shi,

5)PCNA-LIE E-# F~) vBIUB-HF

(1) FEERE & R

PCNA-LLid#HK vy — v kb s ERIR ¥
=, Eakcs—viodbE T2V E
RETELRD, THICEVE-AF~Y v
SEIETET AEMANE S L EERCH -
teo Et, B-HF=vOFEEE PCNALLED
BifR b, B~ P~ v REDBAE L ZIEFREK
fEEic® - 72 (Table 2),

(2) £E#E OBEH

PCNA-LI (# 202U T i3 21 L E O fER i
HELTEWMEEZRLTW S, E- K~ vid
40ELIF CRIEREESI S Z Lot L, 415
LIk OFERITIIIRTIH S VRIS S AR T,
F o, BA 7 = VR0 T TR IERGE S E W
izt L, 2R EOREFITIESS 1% W ER]
WS 2t (Table 3), '

(3) MBI & DB

205000 3 6 (10.3%) icd i, Th
S 3 B DFFES DRI RER] 1 SRR <
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Table 4. Clinicopathological and immunohistochemical findings of 3 recurrent ameloblastomas

Case No. Examined Histo. PCNA-LI Expression
(Age) tissue type (Mean * SD) E-cadherin B-catenin
1 9 Primary FP 3.2+1.2 :| " (+) (+)
Recurrent FP 7.3£2.0 () (%)
2 (32) Primary PP 13.3 2.5 () (%)
Recurrent FP 15.5 £ 2.3 (+) (+)
3 (49 Primary PP 7.6 2.8 (%) (%)
Recurrent FP 12.7+ 3.4 () ()

LI: Labeling index FP: Follicular pattern PP : Plexiform pattern
(+) : Preserved (%) : Reduced *: P<0.05

Table 5. Clinicopathological and immunohistochemical findings of 3 malignant ameloblastomas

Case No. Examined Histo. PCNA-LI Expression
(Age) tissue type (Mean = S.D.) E-cadherin B-catenin
1 (13) Primary FP 7.4 3.3 () (%)
Recurrent FP 11.9 = 6.3 ] " ] * (%) (%)
Recurrent Malignant 27.3 £ 5.6 (%) (%)
2 (63) Primary PP 3.5 0.9 :] % (+) (+)
Recurrent FP 8.8 2.1 * (%) ()
Recurrent Malignant 15.2 £ 3.0 ] * (%) ()
3 (49) Primary Malignant 23.0 = 3.6 () ()

LI: Labeling index FP : Follicular pattern PP : Plexiform pattern

(+) : Preserved (%) : Reduced

g—v, EF2 EIDBERI—VvTH T
Lo L, BRI BT Tk s —
YT - 120 PCNA-LI BWIFEE TR THF
BoEBEcEEERL, EF 1 TRERCEME
ZRUT. FERIL & 3 T3 PCNA-LI 35E%E
KL, EEH KA v EBHT= okl
599 A ERNCSH - 72 (Table 4),

(4) BHex+ v EREICBT2RE

R 1 & 2 IR AR DR L - RIcEM L
LIRERITH » 120 TH S 2410 PCNA-LI iZ
PFER & D PR, FRELD BEHT > 2L
EERELZHIhcRRTBVW TR E{ -
T, BRI 1 TIRIOIFR & B bk, FERE
LEH LR OFICEREEMSED bk, &
o, EB) 2 TIIWIFEE & ERE B X OEM L
LORICEBEE D St B+ 2k
D E-H F~Y v & p-h 7= DFEBI,

*: P<0.05

WINORFFICE VT gL T (Table
5

E =
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= v TR RENERT C L EEE
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Rk v 9 — v icHB 1 5 PCNA OFIEIR, =+
ANERBICBGAET R — v 2BEERTF
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BT, BRI L 22296000 3 Hl o B RO
AT TR Yy - Thh, chE
TOHWEDE—FH L TW, LEkd-T, Ei
Ko¥ sy — T A REEETRINEOHSH %
ERET BHLEND BH, WHHNICEBEOBERY,
BRI 2T I ER U, B, e
i, RELBELSEERICERT &K
DIREBE T COERREESTH LN
ARETH A Do

Bt 2V EREGHBEN AV E
WREOREE & 0SS, HlEFE I ENg s

RTSDEFERIITENTVWSEY, =+t
BZRE D 7270 1T (Z T REZE I BRI L2 b s
WIRREAIP O ER AR VIR T D bicElERb
LHEERISEE s Y, =5 2 v ERBO®E
HEREHRREERE T 2 RE A LN BT, FH
MRz LE - ANV EEBEOIFOS L 2
FlEBERABR VKL 78I BEGE 2 LR
Thb, o 260 PCNA-LI BEIFEMEL D
HEHE, BRELD SENRFCBVTE
EBERLTOR Bz AV LEED
PCNA-LIZ =+ A VW EREBIchRNERICE
<, BEEMlaoFHEEREL, EEES
RBLTOWE3HbDEWVWZ 3, TDLIHiC
PCNA-LIiZ, =+ 4V EREEEM T £ L
LRRIE & AR 5 L TE LD TH
HThb, hoERSLETHE LIRS
7o

2. BEANNY v BIUB-HF=vOFHELE
Ee

E-# F~Y v id BB OB I A~FR
REENTT, ThETHOHIFN) v—A157=
vESKRE LTS EREETRITSN, £
DOFIMOWITT P IHE L ORERER, HMUE,
iR, TR S LHEBET A EBRESRTY
BE0, SEIDFEE OWFL T IEE DR
BIcBFBE-H F~N) v Ep-h7=vDORHE
BRI 3B L T, THdma Fo5uaRk
REEEOMIE O B EOMFICEETH S C
EARLTOVS, EEVBHL-EHTRzF
ANV EREAED CEREESICRET 2 E-A
FANY Y EBHF= VIOV TOHLEEED
DTV, KFETE-H FAN) v BLUF B
HF=vidzF ANV EEEBLCERTF 2
EREO T RTICB W TREBHA LRI RE
ANt FD L, TFANVEREO E-H KA
VEBHTF=VORER, BRY - EE
feRoc s — v B LTS A ISEENRA SN
720 Kumamoto 5%, =+ 2 v FEREOMHH
BRUCBOWTE-H F~ Y oo 32
WipotcbillRTWVWE, $HbL, HSIEE
fa o 2 AmEMEa e 2R b E-4
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FAY Y OBOBEEA TS, EHII—RH
RICIEE v 4 F[M# % F\ 72 negative control
BEATS, EEaRdRiiosfHiae 2K
Mlasrgx - T3 2 &5, Kumamoto
5" OEIRALIC B B REtEA R IERRENS b
DTHHREHERELABVSDEEZ T,
BEARDIFAITREAN RN VELHT
=V EDOEBER—HL TV, EEFHREIIC
FEFid 1 FlosdEEEs, 2 RIREsERT 7
E, 3PNCFBT AHEAERWHE 85 - 7,
B2 EFEICBIFBE- D FAN) v E
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