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Abstract

STUDY ON MUTATION OF P53 AND EXPRESSION OF MDM-2 IN DMBA
INDUCED CARCINOMA OF HAMSTER BUCCAL POUCH

Yong-Sun Park, Kyung-Wook Kim, Jae-Hoon Lee, Chang-Jin Kim*
Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University
Department of Pathology, College of Medicine, Soonchunhyang University*

Cellular proliferation is an intricately regulated process mediated by the coordinated interactions of critical growth control genes.

Two of these factors in mammalian cells are the p53 and mdm-2 genes. A protein product of the mem-2 oncogene has been recently
shown to associate with the protein encoded by the tumor suppressor gene p53.

The p53 tumor suppressor protein is stabilized in response to DNA damage and other stress signals and causes the cell to undergo
growth arrest or apoptosis, thus preventing the establishment of mutations in future cellular generations. Mutation or loss of p53 is a
very common event in tumor progression. It occurs in about 50% of all tumors analysed including of colon, lung, breast and liver.

The cellular mdm-2 gene, which has potential transforming activity that can be activated by overexpression, is amplified in a signifi-
cant percentage of human sarcoma and in other mammalian tumors. Proteins encoded by the mdm-2 gene are able to bind to the p53
protein and, when overexpressed, can inhibit p53”s transcriptional activation function, thus mdm-2 can act as a negative regulator of
p53 function.

Experimental study was performed to observe the relationship between p53 gene mutation and mdm-2 protein expression and apply
the results to the clinical activity.

36 golden syrian hamster each weighing 60~80g were used and painted with 0.5% DMBA by 3 times weekly on the right buccal
cheek(experimental side) for 6, 8, 10, 12, 14 and 16 weeks. Left buccal cheek(control side) was treated with mineral oil as the same
manner to the right side. The hamsters were sacrificed on the 6, 8, 10, 12, 14 & 16 weeks.

Normal and tumor tissues from paraffin block were examined for histology and immunohistochemistry observation, and were com-
pletely dissected by microdissection and DNA from both tissue were isolated by proteins K/phenol/chloroform extraction. Segments of
the hamster p53 exons 5, 6, 7 and 8 were amplified by PCR using the oligonucleotide primers, and then confirmational change was
observed by SSCP respectively.

The results were as follows :

1. Dysplasia at 6 weeks, carcinoma in situ at 8 weeks and invasive carcinoma from 10 weeks could be observed in experimental

groups.

2. p53 mutations were detected in 10 of the 36(28%) and the exons 6(6 of the 10 : 60%) was the most hot spot area among the highy

conserved region(exons 5, 6, 7 & 8).

3. Immunohistochemical study confirmed 22 of the 36(61%) of p53 expression involving 10 of p53 mutations.

4. mdm-2 expression of was showed in 3 of the 36(8%) involving 1 of the 22 of p53 expression and 2 of the 14 of p53 non-expres-

sion.

From the above results, mutation of p53 gene or expression of p53 protein may have the influence of the DMBA induced carcinoma
of hamster buccal pouch but the expression of mdm-2 protein may not have relationship with tumorigenesis.
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P53 Aol = # < BA 7] AdRFEA LA wWol7t dojit
HAASL YRR g sAze T AZEo, A

o) ps3¢] THE FAHAA faA HEE FAARE 7
AAATE AL BEY FRE FgolA §AAE IR

E}m),

A4 po3 AR e A oA S A EE A EFT
GUS el ol A Al ZEF-5 fdshmu?, B 7k 2 Q1 Al £ 739
7S o A E 2191 AH(apotosis) S furate] ZoFrAl S oA 3t
o,

P53 Z49] A, HhARA 5 DNA sl 2.9l ofal] i 2 o) o 3l
A o] Z7tske Adfe F4 X}(damage-inducible)i DNAZ]
A9 Al 7910l Adste] AN FAAES EA 3
AA NEF7E 2 sH=E mdm-27} o2 4 xg;gxq &A=
EA P53 FAAY] FAZHAAEA GES s,

mdm-2:= 212 90KD(p90)2] w A 2 # 3T3 cell line<] 109
AAA| o) A A3 o] (3TIDM) G472 ZZo] Yot §7
Aty HxE BIHJATO Folu AR 5, A RAXF
(glioblastoma) o] L}, 21 A} 4 3£ 2= (astrocytoma)'®), of 2] 7<)
PUOLTFU T e gl oY FAENF QI7HY] hE el A
ARpZZ00, AAL Y W o o] Zrpemanzel ofsf W E F
=at =

AR TEANA STEE S o] &allA T EE T2
AT W] /e o] FE oA ¢
=71 Bol o] Fof A Salley= HHd &g
28 &3¢ (Hamster Buccal Pouch ; HBP)o] 7}
dol gty 27 8k 229, Pyrene 3432 2 22 vkl 3} 715k A
S dto] 74Ee deta s F2A7)1E 9, 12-dimethyl benzan-
thracene(DMBA)&- Ul & 2 U3 S 2 sfof AHE-gh o &3}
Al o o] Vet o 24 S dEA R o] &3k Slrh.

& dolMe 2 Fdol DMBAS 714 0% =33k
oFS A 5 p539] #o| 7} Yol Yojue fAdHoE A4 1
23 A9 (Highly conserved region)®®dl| A p53 &4z} 1 0]
p53] SAZ AR mdm2 T o] WH S FFste] L7hete]
&0l Egol HiA st
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A% 60~ gogo] A AAEE AYE }}lﬂ.oﬂr/} A
TOE Y2 5 Pl v 3%1 =91 0.5% DMBA—
# 33 EESL, tEToR 5}%“3 ol |2

P S UHOE LEAUA LE 67 87, 107, 127, 14

R
)

51654 o 6ute] 4 84 513

=
T 5 9 gy "k Ar)ste] }7h$ 4% paraformalde-
G T 54AQ W ) stk 2 E 8kl

2) Mz A stehA wa

P53t mdm2e] e x 2] 5}3hH% ‘?3 i 918 Ak FAle 7
7} Zymed(California, USA)AFo] T 2284 & AF2-31 9 T}

A2 paraffin’d H-g xyleneol] & 1}2}¥ 3 & graded alcohol
2 g434S A 10mM citrate buffer(pH 6.0)o ¥ 32
microwave ovenol] 700Wol| A 2087 #of S v & A7 3
214 peroxidaseE xHksl7] 913ke] methanol &9 ofl 3% H.0:5
H7AA Aol A 2087 A el atant vl 5ol 22 WA s
7] §138te] 10% 7% goatd g 2 307 A 2ol A FHSAIZ T &
2} g4l € 10% BSA(bovine serum albumin)<] PBS(phosphate
buffered saline, pH 7.4)0ll 34 a}e] Aol A 1A 7+ ¥HEA1 7] 31
PBSZ 33] 4=A] 3} 1 biotino] F-2% antimouse goat WY F 2
s 73 A2oA 087 WA PBSE 33 Al &
peroxidase”} F-2H= streptavidinell 30%-7F A 2ol 4 HH-E-A] 7]
PBSZ 4=A] 3 0.003% 3’ 3-diaminobenzidine(DAB)Z 4] % &
B2 FA 312 hematoxylin®. 2 th =g &k ch A=

< g2 A4 mouse serume AME-Et 22 A A
At

Wiz ahsh QA PSS S UZT T v)asie] o

A E2] 10% o) el A Sih o ZAREe-S Hel Zs FHLE 3t
Stk

3) DNAFZ

A E o} FAAEZAN 27 DNAS FZ517] 938t
microdissection ®H o2 o Z A3} HAZF S

< 9l8ke] paraffin blockell A 574 ¢] 7pmA 3 TH5 0] F44 <
o 2 ehnle} ¥l sl degraded alcohol2 EH-A17 & 24 &
AZANAS Ax" 24S 10x @75t 28guage vi5 = ¢+
ZA 37 A4xA S Fol(Fig. 3, 4), 30044°] digestion buffer (50mM
Tris HCI, pH 85, ImM EDTA, 0.5% Tween 20, 400xg proteinase K)
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7} &2 1.5ml Eppendorf tubeol] ¥ o] 55C ol A 2447+ H- 23191
th. 52 & proteinase Ko| €& A 317] 9138t} 97C oA 5%
7+ 21282 phenol chloroform®. 2 DNAZ %35t %3
A& 65C 2] 0.5% sodium sarcosin®] buffer-saturated phenol-g- 300
wA A5 Fof vortexA] A homogenous emulsions TH=
3500g= A4 atal AFZol S 713 g Eppendorf tubeel 71
& o]el| 3004¢] chloroform isoamylalcohol& % 713} vortex=
B4 5 9 B0 4R HAL, o] S 33 W
Atk 1 5 A=AS A tubedl] 271 ¥ 1/10 volumee] 3M sodi-
um acetate9} 2x volume2] 100% ethanol2- 3 7}5Fe] ZA A7 A
& F-10Col 1A 7 W= 8te] DNAE F A A At 1 5 35009
B SR AAEY & F A4S v JAHES 70% cold
ethanol 2 <FA] & A YA & 2] 5l DNAZ 34 A7) 22 DNA pel-
lets 7] Foll XA § Hit S/HTE LA AT

+ photometer=. 260nm<} 280nme] 2}

=)
o
o
e

4) Polymerase Chain Reaction(PCR) Amplification
PR -5 912 primer's t&-3} 292},

Exon 5: Upstream 5 -TCATCAGCTCCAACTCTGACCCTG-3’
Down stream 5 -CAGCTGCACGGGGCATGTTTTCGC-3'
Exon 6 : Upstream 5 -CAATTAGAAATGCTTGCCTGGGGG-3'
Down stream 5 -AGTCTGGGGTAGAGCAAACTAAAC-3
Exon 7 : Upstream 5 -GTTACCATCAGTGTCCTTACTACA-3’
Down stream 5" -AACACGCCAACAGGAACACAGCAA-3
Exon 8 : Upstream 5 -CTTACTGTCTCGTGCTCYTCCCTCC-3'
Down stream 5" -TGAAGCTGAACCTCCTCCTCTGCC-3'

HhE-2 2049 WH3-© 2 1x PCR buffere] dNTP 72} 250mM, 7}
Z}o] primer 10pM, DNA/modified DNA 50ng, 1.25mM MgCk, Taq
polymerase 05US-< o} uhe A7 7 42271 & 95C o) A 5%
"S- 3 95C ol A 30%, B5'Coll A 30z, 72Coll A 30% HH-S-A]7]
3 o] A5 363 vHEEkTh 1 F 72C oA 53 A § ut
o= AU ol FA WHGAIA &2 PCR 4HE> 1% agarose
gelol 27195 38ked 2+2+e] bpE &<l A .

(Abbreviation ; T : Thymine, A : Adenine, C : Cytosine, G :
Guanine)

5) Single Strand Conformation Polymorphism(SSCP)ell £] gt o]
AL

7}7}e] PCRZ 2 2+ 1044] 0.2M NaOH, 20mM EDTA®] alka-
line denaturing solution 14& ¥-& ¥ 42C %o 527 A3}
o] double strand DNAZ- single strand DNAZ A A 7] 3 whg] o]

DMBAZ REE| HAE] BLRFOIA ps3 A $0/2 mam-2 E8fe] walo] Tzt o7

Sol] Zo}Fo] single strand’} 2] conformation® 2 B} A
stk 1 % 0.5% bromophenol blue, 0.5% xylene cyanol in for-
mamide= /] ¥l loading solution 1445 41¢] loading &} i tt. Gel
2 5%92] acrylamide gel2- AF&-3fe] Ab2-of A 200Vel| A 16mAF
T2 3X7F #7149 5319t} Ethidium bromidez &4 3o UV
atol] FFatol, A3} F kol A o] PCR AHE& Ml ste] A4
ol H]ste] thE band shifts .31 E4¢] Wol & AT

1) A3+

e A2H T e 46302 TGS s U
FHRE o]FolA AU, = Pt AthFig. 1). o1& B3
ol A= p533F mdm-2 Tl o] W & )R] ekt rhFig. 11, 18).

) AR+

7565 274

A AR TEAA FIANEY FHOE AEFo] T4H7] Al

o
Aatdon ol FAMEELE 99 Fd, o (pleomor-
phism)} 8 2} A LA o] H]&o] Z718HE ©] &4 (dysplasia) 227
< BthFig. 5). o 2f gk o] FA 919 AT E 7N EF
o) A 3E] p53 Tl o) W o] ¢ 2] 93 (Fig. 12). 37 mdm-29)]
> FFE A otk
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2. Microdissectionol| 2|5t DNA £&
A5 TR 3o} microdissection
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=3 DNAE 1% agarose gel A
719 F 2ol smear patterns H 1= o] & %32 o] paraformalde-

o

375



CH728IA]: Vol. 27, No. 5, 2001

hydeo] Y% A o] T3t paraffin block A2 A o1& A <)
fr71 &l 4ol HEE A7) wfto DNA7L & (fragmenta-
tion) Azl Aol ek 13y o2 £4 ¥ DNAE = 300bp
o]5}e] DNAE PCRZ SZ3+= tl= of& o] Y13t

3. pb3 FH™XtL| Polymerase Chain Reaction(PCR)
Amplification

PCR ZZ AHE-E5-S 1% agarose gelol] A7) & 53to] 747+ bp
£ Falste] exons 59 A= 132 bp, exons 62 236 bp, exons 7
226 bp 18] 27 exons 8<- 220 bp= 7}Hz} 8-<1E 4= 9l i tH(Table 1
, Fig. 21).

Table 1. Primer Sequence of Oligonucleotide

4. Single Strand Comformation Polymorphism
(SSCP)

A3 AL 36of] = 1057 A F < exons 5ol A 1¢], A8+ 6, 8,12,

14 2 165F exons 6ol A] 6], A & 85, 145 exons 7ol A] 2¢, A
T 125 exons 8ol A] 1o 2 F5F 1044 p53 f72 Ao Hol&

J?{r 2 4= 9) 9 th(Table 2, Fig. 22).

5. pb3 CHHI mdm-2 Tl Hhs

p53<) WE-& A F T 650 A 34|, 850 A 44|, 1059l A 4q],
12500 A 24]], 14570l A 5ol] 18] 2 16570l A 4of] L5 224 A &+
ZE QAL o] 2] 0 = p53 A A Hol & HQl 107} B F 25

=k

mdm-2 ¢h o] BHE S p53 whej o] Tz 220 = 1o, U 5

A % 14¢] - 2¢] B 3] of| A =] 3l th(Table 2).

Exon 5 Sense 5 -TCATCAGCTCCAACTCTGACCCTG-3’ 1%0b
on Antisense 5 CAGCTGCACGGGGCATGTTTTCGC3' P
Sense 5 -CAATTAGAAATGCTTGCCTGGGGG-3'
Exon 6 . , , 236bp
Antisense 5 -AGTCTGGGGTAGAGCAAACTAAAC-3
Sense 5 -GTTACCATCAGTGTCCTTACTACA-3
Exon 7 . , , 226bp
Antisense 5" -AACACGCCAACAGGAACACAGCAA-3
Sense 5 -CTTACTGTCTCGTGCTCYTCCCTCC-3'
Exon 8 . , , 220bp
Antisense 5 -TGAAGCTGAACCTCCTCCTCTGCC-3
Abbreviation :
T : Thymine
A Adenine
C : Cytosine
G : Guanine
Table 2. Mutations of pb3 and Expression of p53 & mdm-2.
p53 Gene Mutation Exons
Exp. Date p53 Expr. mdm-2 Expr.
5 6 7 8
6 weeks (n=6) 1 3 0
8 weeks (n=6) 1 1 4 2
10 weeks (n=6) 1 4 0
12 weeks (n=6) 1 2 0
14 weeks (n=6) 1 5 1
16 weeks (n=6) 4 0
G 10 2 3

Abbreviation
Exp : Experiment
Expr : Expression
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GO AN EE A% Z7h5tel ARIA S £AE 2B
483} ol 98 AAAL Atk FAY GO BRI
PG AR el WA EN A AR 1 &L dabol A of
896, AN A1 oF 26 =0l ol S Ak A FlHE W
Aol 4 o 26, 74 oF 196 Fmo|v] thikito] AYA ZGRE
O obdE Aol AR/ Fho] ANHA B Y& HEA

A3k Fo] shrto|Ti.,

A A ETY] WY R oo WA FHA Ho
24519, 010 quOkO FA 9] u]x‘jzg o)
ke w7 dojit v Al dA A
& Y2 A ZFE S AA5ste 84
ato] ko] WA E = Z 08 YA AL Q.

AR AATEA] 2 307] o] o] AA 7} AL A8,
TEAAFAAE A E] AR AFe] WolE AAANA E&
(clone)94 AR AR 715S 27 9on ps3s ww

Z(retiroblastoma : Rb) & §-Ax}50] thE A A F
A2 987 Sl

P53 A AkE Q17HY] 17T/ A A &> ol At doH
117 &) exono. 2 FA E o] gl o p53 th & B-z12k 53KDO 2
31570 9] opm| e AkE ZEA QL= Q1AkSE Tl o] 31, SV 400 PJSH
FAA3E A Zl A T-antigenst 23 AE| 2 19799 XS
2 wRsel TR AR 42O Aol p8s ARt
rast} adenovirus EiB 722 £ F 2ol ol FAH e Hf{ R
M) 375 G phased| Al HFA A9, FEOI 17k A
WA E o] ol A pd3 frHke] Wele] #E9 e pb3
A7 B EA 3 T2 Wolw® A2 SV 40 T-antigen, aden-
ovirus E1B 2 papillomavirus E6oll A f-2] B okt 23 4
g A BEA F G4 ph3e TFAAFAAE LA
7] A&kt

AMEL] NERZGANAN S Fgo] nbate Yehue
o o] & A|xEF7](cell cycle)z} o} Al £3=7]+ Howard<} Pelc
o] Wio we}t Gy, S ¥ G WA E E§3t= 7H7|(interphase) <}
.63 7)(mitosis) 2 T2 H T 7719) 3 9191 Gu(Gap)ol A= T
WA oA NEFAHED] G 7] AlFEAL ST M &
DNA9| gtio] Al&E L $HY EHA GoGapo)oll A& Al E 2
of Fogh dud o] dojuh= A& A7)0l oo MY
(mitosis) = o1 7kct. o] & Tl AELEEo] SHY=H A
"7 7H9l AEE A B 7719 G71 & Alghetnew, o] g}
e 7719 7152 5 9] A &x(check point)ell 2]&f 1A 3}
T A3 A== 7454 1check point 1) Gi/SA}o] <
)8k A ZH(start) Al 32 A 37 (restriction point)z} 33 7
2

l
|

rzi i
l:m

¢

S 7
L

5}
4 2 (check point 2)= Go/M 2Foll 9] %] 5HH Go/Sol| W] s}e] H %
1 o) E]_sl)

FAAREE A

w
3
X
fr
41
™
ki)

Ir
=
=

DMBAZ =& BAE FERfZ0IA ps3 RHAL #0]2F mdm-2 EFYe] gredol 2tsh A7

5 2 ANe] A7 AZF/1) Befas] woE AuA &
B 27 B4 WaAT)E $AA T BT Z A
& DNA 54159 oh &4 Hofste FHAE =S, ps3
FAAE R AR 2ol SeHE FAAE AT} HolE o
T e =2 ZZ W cyclin kinase inhibitorsQ] p21°°E- - &=}
o o] A o] cyclin dependen kinases (CDKS)<} cycline] A3td &3
A9 7155 AAANA AEF71F G7)9] K85 Waf ske] DNA

382 A3 A7k AlFet V12 A9 dAlst] 43S A
AN AY, FE7F U Aste] 359 7HA7E gle Al xS 22

9ol wel Zo] = o A Al(apoptosis) £ § & ato] E ool A4
AAZA Y] AS 81A F 2™, Aol pb53o] SV 40 large T anti-
geno] 1} adenovirus E:B, “high risk” virusel human papillomavirus
(HPV) type 16, 182] Es proteinz} 7+ viral oncoproteinz} 23t o]-
W7 7F SkE o] B2 st E A Y A o] e Ho] MYH
p539] u}x] viral oncoprotein 7] 2+-&-3}o] ps3e] 282 E31A
SHAUD, p53 2 2; Wolol &gk 75 A oal Fkol A
HO®. pi3 TFAA A= o] BH R F Y Y FHA
T ol d&nk Afolgt S JANTIE THe A ER
AL H| A3} = d£9] o] YA AFAl(Loss of heterozygosity
LOH)A 713130 SAZE 5] o AR 2 Wol7} 417
o] Zell ofaf Wo] T do] FAJeof FAT 9] 753 H]
%}*3 A7) A% A 52 (Dominant negative acuwgty)—%
Holghil Ao 7RA X = A0 R LA ATk
P53 2k A B A e AR 5] DNA sl 2910l ofs) T
Ao & g FA o] Frlete Al fre FHAE DNAS Heti
9] &= DNA ZFall o] Agtste] A FHAES 4317
= gAstE = A FARERE A EZF7]9] Al #
o] 5= GADD 45, Alo] E9 o]& A 214ksl & A (cyclin dependent
kinase)2! CdKz9t Z-HA41 & @4 5to] CdKe2] &4 A8t G
71914 712 K85 el obe= WAFL Z12] 3 p53e] s 247t
(negative regulator)e] mdm-2%-©] 91 tH. mdm-2+= murine doulble
minute 22] ko] 2 2 A A} cell lineel BALB/C 3T3g & 243}k
(3T3-DM) A|7] =l 58 ¢8-S 3} double minutesg} 2. & ]9
= A Bt T 7] G EA 7 1-2 megabased 3714
UeE 285 §8A7F mdm22h 3 B 1 E) 7] A2k,
be] ps3e W] 7k B} ps3e] B4 5kE W mdm-2¢] AL
7F dojubi p539] H3go] dojuk mdm-27t S7tE = As A
o] o] FoZith. Z12 1} DNA =7 0] of7] 5™ p53¢] ol w743
S7h ol w717 solu A S oM 2 A HY A2
> FUA L S DNAY B zkgo] dojih= Fet
P53 mdm-2 f-AAE hFOZ AAAA mdm2 @& HE
I oA p53Y e At FAAN AT ALE
(autotegulatory feed back loop)e] Lojut=H®2, 0] 7S mdm-22]
P53 v ¢ &4 27 AHgole} gk
1954 Salley7} A5 22 IAHE Ao Z HPA X &
YA F9 pyrene Sh3F=E 2 2w 3 3 23S o
9 YA EHE fueks DMBAZ A28 P £xa)
b wae) 2 o] 457 90 DMBAE B

=
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°

“’10 H:l
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SHA o =HE A Uk

2PN e TEFTE BE] A% 24} 2 T
s FFe) A G 3 pb3 Tl 7} mdm-2 T o] wH S AF
ab7] §19k Wz sty 74/\?*24 Ale)stglon Greer 579
W o2 ety 2204 DNAZ 336} Saki 590] A7) &
PCR W2 o]-&-3lo] wo|7} §ol °'°1LH: 8 frd4doz
wol7h & HEH x99l exons 5, 6, 7 X 89] 71 7z} 132bp,
236bp, 226bp 2 220bpE. ZE 516} SSCP HHH O 2 G2} o] 2

s,
el /\1—349] ZA8+A Az A DMBA T3

rLl
2
H o
=,
H
o]}l-
o 4
o[\

>,

<
o
ol
2
o

o
= = =
Z 74 1 7§ Eisenberg® sl 7 £%¢] A 7o} §-A5H

Ao 2 3 p53 f-A A+ exons 5, 6, 7 2 801]

ol 7k 7} 1e], 6ell, 2¢] T8 3 16 BF 102 A AP
1

36qll ol thal oF 28% M & E YER AP FES IR &
Chang 5-¢] B985 26] 2 25%)9} H]2:3t 42| 2 B A vt
AT dFS Yo E gt o] HusHe vlgf @ &

B3, exons 604 p53 f-A 2} W o] & Kol 1095 6] 2 60%
£ 2} 3}e] exons 67} H o] 7} & U o]} hot spot area 92 A]
AT,

p53 T o WAL= A3 9] QA 25 10% ool A 3o
A ZHA HE2-S H o A 2 Bdate] ps3 Az Ho| S
2l 10o] & =33 224 A] p53¢] W& o] e KA 36 of] T
& oF 61%= e QI7HIAM B EE UF F AU 63%,
/5]1:01-9] 1%, 7_41170—0],3] 67% 7}01-,] 30% DJ HP;LO]—Q] 75%01])\1
P53 Thal o] WA S BT § ATE597 fALEITh p53 vl o
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Fig. 1. Normal hamster buccal pouch shows stratified squamous epithelium composed of several layers of eqithelial cells (H&E, x 100).
Fig. 2. Squamous cell carcinoma before microdissection shows dysplastic cells in whole thickness of the epithelium (H&E, x 100).
Fig. 3. Normal buccal pouch after microdissection shows completely removed epithelium (H&E, x 100).
Fig. 4. Squamons cell carcinoma after microdissection shows completely removed carcinoma (H&E, x 100).
Fig. 5. Experimental group of 6 weeks treatment shows carcinoma in situ lesion with hyperkeratosis (H&E, x 100).
Fig. 6. Experimental group of 8 weeks treatment shows carcinoma in situ lesion (H&E, x 100).
Fig. 7. Experimental group of 10 weeks treatment shows invasive squamous cell carcinoma (H&E, X 100).
Fig. 8. Experimental group of 12 weeks treatment shows invasive squamous cell carcinoma (H&E, x 100).
Fig. 9. Experimental group of 14 weeks treatment shows invasive squamous cell carcinoma (H&E, x 100).
Fig. 10. Experimental group of 16 weeks treatment shows invasive squamous cell carcinoma (H&E, x 100).
Fig. 11. Normal epithelium show negative reaction for p53 (Immunostain for p53, x 100).
Fig. 12. The nuclei of the squamous cell carcinoma of experimental group (8 weeks) shows brown positive reaction for p53 (Immunostain for
p53, X% 100)
Fig. 13. The nuclei of the squamous cell carcinoma of experimental group (8 weeks) shows brown positive reaction for p53 (Immunostain for
p53, % 100).
Fig. 14. The nuclei of the invasive squamous cell carcinoma of experimental group (10 weeks) shows brown positive reaction for p53
(Immunostain for p53, x 100).
Fig. 15. The nuclei of the invasive squamous cell carcinoma of experimental group (12 weeks) shows brown positive reaction for p53
(Immunostain for p53, x 100).
Fig. 16. The nuclei of the invasive squamous cell carcinoma of experimental group (14 weeks) shows brown positive reaction for p53
(Immunostain for p53, x 100).
Fig. 17. The nuclei of the invasive squamous cell carcinoma of experimental group (16 weeks) shows brown positive reaction for p53
(Immunostain for p53, x 100).
Fig. 18. The normal epithelial cells show negative reaction for mdm-2 (Immunostain for mdm-2, x 100).
Fig. 19. The nuclei of the squamous cell carcinoma of experimental group (6 weeks) show brown positive reaction for mdm-2 (Immunostain
for mdm-2, x 100).
Fig. 20. The nuclei of the invasive squamous cell carcinoma of experimental group (14 weeks) show brown positive reaction for mdm-2
(Immunostain for mdm-2, x 100).
Fig. 21. Agarose gel electrophoraosis of PCR products of exons 5, 6, 7 and 8 (1% agarose, ethidium bromide stain)
Fig. 22. In SSCP of exons 5, 6, 7 and 8, each exons shows different mobility shift between tumor and normal tissue (5% polyacrylamide gel
electrophorosis, silver stain).
Abbreviation :
Exp : experiments
W : weeks
SCC : squamous cell carcinoma
H-E : hematoxylin & eosin
Epith : epithelium
SM : size marker
E5:exons5
E6 : exons 6
E7 :exons 7
E8:exons8
bp : base pair
N : normal tissue
T : tumor tissue
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