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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:199-205)
IMMUNOHISTOCHEMICAL STUDY OF P21 AND P53 EXPRESSION IN AMELOBLASTOMA

Dong-Joon Shin, Hoon Myoung, Kyeng-Kyun Hwang, Myung-Jin Kim
Departnent of Gral and Maxillofacial Surgery, College of Dentistry, Seoul National University

The p53 protein was discovered in 1979 as cellular 53-kD nuclear phosphoprotein bound to the large transforming antigen of SV40
virus. P21wwvert which has been described as the critical downstream mediator of p53, is known to suppress DNA replication and
arrest the G1 cell cycle by quaternary complex with cyclin D, cyclin-dependent kinase(CDK) and proliferating cell nuclear
antigen(PCNA). In these days, some studies shows that the p21 can be induced by independent pathways. There are various reports
about the expression of p21 (67%.82.4%) in oral squamous cell carcinoma. But these studies are mostly done in malignant tumor not in
benign tumor. So we decided to study the expression of p21 in ameloblastoma and the relationship between p53 and p21 as a down-
stream mediator of p53 in ameloblastoma.

We investigated the expression of p21 and p53 with the method of immunohistochemistry. We selected 30 cases of ameloblastoma
tissue blocks (acanthomatous type: 5 cases, follicular type: 8 cases, plexiform type: 17 cases) imbedded in paraffin. We used 30 cases
of normal gingival tissues and 30 cases of squamous cell carcinoma tissues (SCC) respectively and compared their results with those of
ameloblastoma. We made slides with the streptavidin-biotin methods and used monoclonal antibody DO-7 (Novocastra, Newcastle,
United Kingdom) as p53 antibody and monoclonal antibody M7202 (DAKO, California, U.S.A.) as p21 antibody. We used Pearson’ s

correlation coefficient to analyse the relationship.
The results were as follows:

1. p21 was expressed in ameloblastoma about 30% and this is lower than that of normal gingiva and SCC.
2. In normal gingiva and ameloblastoma, p21 expression was correlated with p53 expression.
3. In SCC, p21 were expressed about 83.3% and this is more than that of p53. But there was no correlation between p21 and p53

expression.

We confirmed p21 expression and relation with p53 in ameloblastoma. But, to confirm the function of p21, more studies about p21
expression in malignant ameloblastoma and ameloblastic carcinoma are needed.
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oncogene?] &4 3}e} tumor suppressor gene2] & A3l o
O g9 Aol ARE FoT AGCE LA Utk o] F ps3
tumor suppressor gene>- 7Hg & Gzl dalolm, 17k 23
HHA sk Ak o] o] Yol A W o] YEhe 0 E U
Z . p53 T 2 & 19791 SV40 ulo] 2] 2 9] transforming antigen
o] Eo3l+= 53-kD2] nuclear phosphoproteine] e = BHA =S
oH. p53¢] At 171 FAYA €] short armel] 9] 51+, cell
cycle arrest2} apoptosisel] #odst= A E F- 5T, o] p5b3d
A A 24 A F, p2le s3] F 2.3 &k wifA = 4o
A g,

AT A 2 el 93t AT = 3. (KRF-2002-041-E00224).
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p21erte] 2= 69 A4 A ] short armel] 91383 910
o, 21-kDe] A5 st S ghobo. gAd Al ol A p2l &
w212 cyclin, cyclindependent protein kinase(CDK) —12] 27 prolif-
erating cell nuclear antigen(PCNA)#} Al 23S o] F¢o] CDKE
el SO ZM A EF7]7F Gl A S GAE olrhe As 24

N
drh, g A ZG YE AZAA AL RHE FEsH,
o FPAE AT 4L AASHE 45 . pse)

F2074 EQvol e gl pa1e] HAA EAMolE A7)
A g ER R 02 SEA ko,

Zehol= p21e] Zol wek ps3e) walshe Fée FA
hx BIE T 908, o] SYH sk Ze) ols) Az 2

2. 1995\ 1E-9] =%l A okadaic acid, cycloheximides} 7+
genotoxic drugs -} platelet-derived growth factor, fibroblast growth
factor, epidermal growth factor, transforming growth factors =z} 7+
o] A aEe 9sf ps3al #AIglol p2lo] BHE F 9l
5

33Tk o] F ofe] =Rel A obg ool A o) pa1e] wHle]
B AFE0] o] FIA T YO, T ARA ERFA A=
S8 8 67 M3 824%] 0271744 Thoke A5
S E 3 gl

AT o2 g AFEL PR PGS 2T 9o, o
HEpel] B AT SR P Tl A p21e) wrHol i
o} 1 AEE Folu ¥ o) 2 oh Fokah vl w, Qe Falo] )
S He @At} o)d] AR B ATE Fao], Moz
= POl AT QAo RE MRS Hol= Wohy £
M) p21 B of e}, W E o] Arkw ps3st Ao} wa)
L A0S Bz A55E A72 S3) AN BT, Weholi E
Zou} 7)) BHAEGEA e Ae] o], pa1e] 7S 3
ek ekl

1997 | MFH 20013704 At sh ol A Y gobal 25

o% AYH NEAE YA YT o 2L AF F ®
o

A vhetd o Enjsle] B389 th o] 3 acanthomatous typeo] 5
=], follicular typeo] 8=, plexiform typeo] 175 3 o H, Fat
7} 217, o 247} 9 o] Tk A > Sl A 61M & ¥ o 34.85A]
Hom, Aot A A s e 7} 354, ahete] 275 At &=
FoRE AL 30 9 WA X ek (well differentiated
type) 30ZE & o] &35} t) o] ZHEL BF YolNAE ve}
Aol ZujAlA B ATt AHE-sh T

" zA 3 e dA 3 to]E A 2 §8he] streptavidin-
biotin} & o]-&3t¢th. WA HEH S xyleneo = gty st
7t GAe] IS AA FFAAT SHTFE 33 AHT &
72 %) & 0.01M sodium citrate buffer(oH 6.0) &<} o] T2 AFej ol
A] microwave 2 554 23] =) 2] 314 th W14 peroxidases] &4
< AN fEte] 3% Fdstras Y0 ® 1027 A

200

3 & =749 PBSE Al 35t th. DAKO LSAB kit(DAKO,
California,US.A) 2] blocking A 20 & 2087F 2L&A| A v E0] 3
19G Z = A S Th TLe] 3L Ad-&oll A 747} ps3st p21e] YAt
FAZ 1A 7} o] F-2hgk 5 PBSE 33] Al % 5} Sith. pd3ef o gt
Yzt 8 A 2 = monoclonal antibody DO-7(Novocastra,
Newcastle,United Kingdom)S- o] 8-} 0™, p2le] o gt dx}at
A 2+ monoclonal antibody M7202(DAKO,California, USA)E 7}
7t 50 1 1= 3|4 &t AFE-atitt. o] & biotino] EA¥ o] &} &
A2 1587 223k T PBSE 33] Al 2] &} t}. Peroxidase”} ¥4
¥ streptavidin© 2 15%-7F 584 7] 3L PBSE 5:33] Al & 3} Sl et
3,3 -diaminobenzidine(DAB) 2. 2 587+ Wt X 7] & =& 4
Z53] A 231932 Meyer s hematoxylin®. 2 o) =41 81 & per-
mount=. &4 skith 2k Seto] Bl A 249 2 37 o] th -
S A, Fetdn| 4 o= 4000 = FFste], HA| Al
89 o] Wpes Tk Aol GNR AXD
o2 AAP oW, p53st p2l Kol A 10%0] 4 el H
o7 AR shqlTheen, ps3zt p2le] HenkgE s
2 The 3t o] 4714 WFE 53

<10%: negative(-), 10~20%: +1, 20~50%: +2, >50%: +3.

p533} p2l w3 o] A o] F= Pearson s correlation coeffi-
cients o] -&-ske] 4 3h.
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p533} p2lo] WA HE i Yol EE o] A ps3o] 19%
(6333%)1 A4 LA A2t (Fig. 1A, 1B), o] o} thx 4 0 2 p2l
9% (30%)ell A1t e o] WERRETE (Fig. 2A, 2B). 7} type' = K
™, p53< plexiform type 1758 5 1234 (70.59%),follicular type
8=d = 224 (25%), acanthomatous type 5=# = 4=4] (80%)
o A & o] }ebytth p2le plexiform typedl| A 622 (35.29%),
follicular typedl] A 23] (25%), acanthomatous typeoll A 15|
(0%)o A o] UrERgTh AAF XS 2 H o A ps3e] 1927
(63.33%) 01 A A= Gl o p21-& 22353 (73.33%)l A HH = %
T} (Table 1). ‘W& =& Fd= 7t Ao B, p53 epithelium ]
basal layer=- whebr] W& = lTk (Fig. 3A, 3B). o] ol W] dte] p2l&
basal layer<] ZgHk-5-$ ol A gt @& o] Y of ko m basal layer 2]
o= 2do] dojupA] krh(Fig. 4A, 4B). H A AFol| A ]
A3S B, pb33} p2lo] B FkxAolA e B
AL 4 911t} (Fig. 5A, 5B, Fig. 6A, 6B).

Table 1. The results of pb3 and p21 espression in normal
gingiva, ameloblastoma and squamous cell carcinoma.

p53 p21
Ameloblastoma 19/30(63.33%) 9/30(30%)
Normal gingiva 19/30(63.33%) 22/30(73.33%)
Squamous cell carcinoma 20/30(66.67%) 25/30(83.33%)




Table 2. Grading of immunoreactivities of p53 and p21

BIZIOMIEZOIA p21 & ps3 LBl0| B BIeimAEHS oIF

Case No. Ameloblastoma Normal gingiva Squamous cell carcinoma
p53 p21 p53 p21 p53 p21

1 +2 +1 +2 +3 +2
2 - +1 - +3 +2
3 - +2 - +3

4 +2 +1 +1 +3 +2
5 +2 - +3 +2
6 +2- +2 +3 +3 +3

7 +2 +1 +1 +3 +2
8 +2 - +2 +3
9 +1 - +2 +2
10 +1 +1 +2 - +3
11 - +2 +2 +2
12 - +2 +1 - +1
13 +2 +1 +1 - +3

14 +3 +2 +2 +1 +3

15 - +2 +2 +3 +1
16 - +1 +2 +2 +3 +3
17 - +1 +3 - +2
18 +1 +1 +2 +2 +1
19 +1 +3 +2 - +2
20 - +2 - +3 +2
21 - +1 +3 - +2
22 +1 +1 +1 - +2
23 - +1 +2 - +2
24 +1 +2 +2 +2 +2

25 - -+1 +1 +2

26 +2 +1 +1 - +2
27 +1 +1 +1 -

28 +2 +2 +3 +2
29 +2 +1 +1 +3 +1
30 +2 +1 - +3

Grading: <10%: negative(-), 10~20%: +1, 20~50%: +2, >50%: +3

Table 3. Statistical analysis of relationship between p53 and
p21 expression in ameloblastoma with Pearson correlation
coefficient.

p53 p21

p53 Pearson correlation 1.000 .386

Sig.(2-tailed) . 035

N 30 30

p21 Pearson Correlation .386 1.000
Sig.(2-tailed) 035

N 30 30

P53 205 (66.67%) 0l A ¥ =] 1 0 M, p21- 255 2] (83.33%)
o A TE o] ph3ET =2 WALE HHTh HAYLEE HA
Helola| Lol A pb3e negative: 1124, +1: 724, +2: 1124,
3129 9 2 p21L negative: 2124, +1: 654, +2: 358 91 &
32 Atk AAFR S Z 2 o A= pb3o] negative: 11=4), +1: 11
g, +27%4), +3: 12993 p21& negative: 82 1), +1: 954,
+2: 10549, +3: 35 dA At HH A ELF oA pb3 negative: 10
Z4d), +1: 12249, 42: 524, 43 14= 8 9 7 p21-2 negative: 5= 4],
+1: 424, +2: 16Z4), +3: 5% 91 tH(Table 2).

P53} p21°] SAAAAE Lok FATA 9] A, o 2F
4 A2l A& pb33} p21e] o] AR dddo] YlE AL
E YeisithTaole 3, 4). Z1efut ARA 2UFAM = ME AHR
AE HolA] ¢ 5 A 02 W5 = 2 02 YElsitHTable 5).
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Table 5. Statistical analysis of relationship between p53
and p21 expression in squamous cell carcinoma with

Table 4. Statistical analysis of relationship between pb3
and p21 expression in normal gingiva with Pearson cor-

relation coefficient.

Pearson correlation coefficient.

p53 p21 p53 p21
p53 Pearson Correlation 1.000 374 p53 Pearson Correlation 1.000 -.146
Sig.(2-tailed) . 042 Sig.(2-tailed) . 443

N 30 30 N 30 30
p21 Pearson Correlation 374 1.000 p21 Pearson Correlation -.146 1.000
Sig.(2-tailed) 042 . Sig.(2-tailed) 443 .
N 30 30 N 30 30
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(B)

Fig. 1. Photography of p53 expression in ameloblastoma with x200(A) and x400(B). Intensive expressions of p53
were shown in tumor cells.

(B)

Fig. 2. Photography of p21 expression in ameloblastoma with x200(A) and x400(B). Intensive expressions of p21
were shown in tumor cells. But this were in only 9 cases.

Fig. 3. Photography of p53 expression in normal gingiva with x200(A) and x400(B). p53 were expressed intensively
in basal cell layer.
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Fig. 4. Photography of p21 expression in normal gingiva with x200(A) and x400(B). p21 expressed above the basal
cell layer. p21 were expressed intensively in supra basal cell layer. There were few p21 expressions in basal cell

layer.

Fig. 5. Photography of p53 expression in squamous cell carcinoma with x200(A) and x400(B). Intensive expressions
of pb3 were shown in tumor cells.

Fig. 6. Photography of p21 expression in squamous cell carcinoma with x200(A) and x400(B). There were strong p21

expressions in tumor cells.
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