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Background : The purpose of this study is to assess the roles of p21 protein, p53 protein,
and Ki-67 expressions and apoptosis in colorectal tumorigenesis. Methods : Fifty-seven col-
orectal cancers and 15 villotubular adenomas were investigated by immunohistochemical
staining for p21 protein, p53 protein, Ki-67, and in situ labeling of apoptotic cells. Clinico-
pathologic values (tumor size, histologic grade, Dukes stage, and lymph node metastasis)
were compared with the incidence of expressions of p21 protein and p53 protein, index of Ki-
67 expression, and apoptosis. Results : The incidence of p21 protein expression was
decreased with lymph node metastasis (p<0.005), and that of p53 expression was increased
with lymph node metastasis (p<0.005). There were no statistically significant correlations
among the p21 protein or p53 protein expressions, tumor size, histologic grade and stage.

H  Fi2002d 7€ 129 The correlation between the Ki-67 labeling index and the clinicopathologic values was not
A&l : 20021 88 27 statistically significant. The labeling index of apoptosis was increased with the Astler-Coller
stage (p<0.05). Statistical analysis revealed a significant inverse correlation between the p21
"‘"°'7‘17‘F 1P73 ks . protein and p53 protein expressions (p<0.05). Conclusions : It is suggested that p21 pro-
ol =% [~ . . . . . . .
;’; 5? q}7o4z ;Liﬁ;] gg]ﬂ fﬁ ;er tein, p53 protein and the apoptotic labeling index are useful variables for the prognostic
A5} ng ZL 2" (‘; ; = oe assessment of colorectal adenocarcinoma. Down-regulation of p21 protein expression may
Fax: 033-256-4161 be associated with poor prognosis. Also, the expressions of p21 protein and p53 protein may
E-mail: kcchoi@hallym.ackr play an important role in the tumorigenesis and progression of the colorectal adenoma-carci-
. noma sequence.
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20 AHA Auk” ol FHA Ml wte] vA el
oEn ool sk < TF AEES H9] A st
£ 53l A& do] 58E A Ha, GEagdlA getdt
TH AEE 2% 233 AT 1 92y d3d &
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o] el vheket Ak WEo] FukEm, Ho] FU
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NELE 7719 Msh= Adxd 720 Hals YoA T%
A A3ke] EAo] HH, cyclin dependent kinase (cdk) <A
A2 e B 79 99E] cyclin-cdk o] Adst
o] oJZ& B3 AR ER NxF7] e AAE st
= ASE WAk Fole A B 7Y oA T

B3} cdk AR} sfel p21 e
A el A o qEs sheAE Wl
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ZAE43AZAA MAES world Health Organization
(WHO) #79l dAstd 13k F5% &3 3% AFshy A
FEH AALFOE LRSI 39 715 W] By
Aes ARESI] tol, A, A, F¢9 A715 e
I, A ol gz Hol 5l 94 Ao frel w2t e
Dukes H7|¥ol| 9JAst] A-DFL 2 WAtk WAIA AAY
WANE EH30R 2oty Bejeh AV $HE dog
T AES S0 e AFelA 7)detiN F9 240
Ffchks ATE 9 gFoE FESIAL AR A
AYsAY FEE EYe Holy WA oR F9d AlFol
glo] Afdle A5 A/ ¢FoE FEslth

YA & s Enjgt
—% 4 um94 FAZ ‘ﬂmﬁ}ﬁ‘?} 7194 56-58C & 30

AA 5 oA F=e
ARE WA J%*}ﬁ}ﬁ’\ 4&
;ﬂ] 0}7] ]0}64 methanoloﬂ 03% Helrigg AMEl 30
1 Aeld 5 itd ek o ' 2-33] Al Akt p2l 3 Ki-
67 T2 10 mMe] FANMZAOE AlH F STl §
B4 33] Aoty deollA A3 F QA A o 574 3
3 NAs9 T, p53 ?}‘ﬂiﬁ 37°C L710M 01% trypsin &
A (DAKOPATTS) ol 30&7F 2] 3 QiAo A2}
ATk H5o]H whES ‘%WOV] 98t By Ad FEA
(DAKO kit 1:5) 22 1582 AAA|skith. dak 19l p2l
(purified mouse anti-human p2l1 monoclonal antibody,
1:100, Pharminogen, San Diego, CA, US.A.), p53 (DO7,
1:70: Novocastra, Claremount Place)} MIB-1(Monoclonal
mouse anti-Ki-67 nuclear antigen, CA, US.A)< 4°C oA
oF 10-12A17F WFEA]Zl & DAKO-LSAB kitE ©]43lo
biotinylated antibody &} #iFata A7 BZFE streptavidine:
AFAZ ) 3.3 -diaminobenzidine tetrachloride £90.2 58
A ARE AR F SekEdd A (Biomeda) &2 fHZ
Fafsle] YA RYaAT AR AelN BN &
A ozzozt 93 A o 44 RS Aol

m& e I~N

12 Mo Y

MZXHAL M TdT-mediated d-UTP-biotin nick end
labeling (TUNEL)

In-situ apoptosis detection kit (TaKaRa Shyzo Co. Ltd.
Japan) S ARESIYTE bRl 24 RS @nEiste] pro-
teinase K (20 ug/mL)E A-L0A 2087 22)d & A|ZY
o2 A& o2 Ao 587 3% HO: (in me-
thanol) & Wel st asis Adtaigict. AlF § d5 flol
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A 2-587F permeabilization bufferE AHst & FE7} A4

T+ 37°C chamberdA] fluorescein-dUTP (TdT+labeling
safe buffer) 2 90E7F WrEAIZTh A3 & Anti-FITC HRP
conjugateE FL7} FX%E 37°C chamberd]A] 3057+ 3hA|
W8 5 DAB (5 mg/mL, in Tris buffer, pH 7.0) 2 A0
A 10-1587F S T dufEARe g gzgasdnh %A
HEFOREE UEE 2 THOE ALY, o4 diErl
Z & fluorescein-dUTP (TdT+labeling safe buffer)ol A
TdT EAAZE 314 &2 AL AF-3Ith
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EAA#= Windows & SPSS version 7.5 (SPSS Inc.
Chicago, US.A.) ZT2WL 0]83lo chi-square test}
Kruskal-Wallis testE A8, Spearman®] AATIA B4

AlEtdet, BAIA o492 patel 005 el A2 3}
=3

4% ml

2 1

ARPABRA AT AQF W S 1211 (BF
W A dge

13:1, AYE: LEDE WAt ot ggte
LA (AF: 62241, ALE: 6044 AT,

[¢]
Pl Ea@ AQEEo] 4000(702%), A4 Aol
1761(2908%) Atk ERA AR 4 A Yot 6034,
Qe AYES 60145, FunE

3 o EHA AkEel 16711,
94 AYE) 04212 EJY AYFS WAL Ba A
GEE oAk Wolth Fge) Wy B9 LEASAR 124

[e]

—

211%) (EY4 AUF 108, B84 A9F 29), HIASY
A 69(105%) (B9 AFE 4o, FE4 AQE 24), 72

Bioio| . ZZEE . £715] 9 29!

A 20(35%) (EY AYE 19, B84 49F 1),
T3 FRASAS T 379 (649%) (2R AUE 25
A A AUE 12N R, F 9F BF 7RSS 2
A 71 ol waE $9¢ 21E 5
A (17.4%) (B AYF 21, B AY9F

O 64]), 5 cm
oAk 309 (526%)(% A ALE 194, A|A AYE 11

d) ek 2717t 45 %
o FAE C’E 4] ]OW BokTh AT 2454
T st AEol 1741(298%) (244 ALE 134
AUE 49l). TR AUFO] 319(54.4%) (284 A
209, HEA ALF 119l), ALSH MAF 59(8.8%) (FHA
ALE 4ol FEA AYT 1d). 22 HAY AU 4ol

AGE 3, 84 é‘ 1 1)) 3tk Dukes ¥

19
11%) (294 49% 8

&4 AYE N7 o 37H

N ﬂm
P

= O

4 AYE 17

483 A ). B7IE (Z94
o, F&EA ALE 200). C71& 2290(386%) (ZRA ALT 12
o, AEA AYE 109)), 23T D7NE 44(7.0%) (EHA A
F 3o, A YT 1o Stk Iz Hole YA A%
40 7h2H 16¢1(40.0%), HEZ AT 174 7Hdl 10
ol (588%) & &3 ALdFolA A Ho] Wikrt o E3th
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p2l o) e A el E9 oAz A 574 F 27
A 1590 = 119(73.3%) 7} %A

22 574 % 359 (614%)
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w3} *]E%";‘ 1701] 5 Boﬂ(?s 5%). FeEist MYE 31 F
17¢1(54.8%). A3k MAE 50 T 391(60%) 7} & B
37t F2E p2l T Lo 52 YHES HIoU F
AFAQ Fod2 Ath A MdFolA = 44 T 24
(50.0%) el A ¥3& Btk Dukes W717F HE Aole 5
ATAQ FeAdol loith F=d Mol Hold 269 T 74
(269%), Ho)7} EA & 310 Z 2847(90.3%) 7} WS B
o Hoj=R] A ofolA] p21 T W] FAJEO] EkoH

EATH FoAdo] AATHpC0.05).

p53 EHl Ehedn} lak-HE S £ f | A2 (Table 1)

p53 T WL S SEhEo] glom Al AW E Y
g0l wEEA R, FH AN Xu#ﬁbﬁl*i 73013tk
AFA 15¢] T 2¢0(133%)7F F(RLF 1+), A YFAAM
574l & 364(63.2%) oA A (1++= 149, 2++= 84, 3+E 9
o, 4+ 5el) o Uth(Fig. 2). ¥ EHZ Bl 3699 AYF
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Table 1. Correlation between expression of p21, p53, Ki-67 and apoptosis, and clinicopathologic parameters in colorectal adenocar-
cinomas

No. p21 (%) P53 (%) Kl (%) Al (%)

Tumor size

<5cm 27 13(48.1) 19(70.4) 24.73+13.59 0.92+0.65

>5cm 30 22(73.3) 17 (56.7) 25.99+12.03 1.23+0.78
Histologic type (WHO)

W 17 13(76.5) 9(52.9) 21.49+9.75 1.13+0.93

M 31 17 (54.8) 22(71.0) 29.99+12.63 1.16+0.66

P 5 3(60.0) 2(40.0) 16.21+13.61 0.94+0.48

Mu 4 2(50.0) 3(75.0) 17.89+11.81 0.44+0.15

A 12 10 (83.30) 8(66.7) 32.01+12.97 0.81+0.53

B 19 17 (89.5) 7(36.8) 22.87+13.26 1.02+0.42

C 22 4(18.2) 19 (86.4) 26.28+11.27 1.16£0.72

D 4 4(100) 2(50.0) 12.66+3.04 1.79+1.78
LN metastasis h *

Negative 31 28(90.3) 14 (45.2) 24.87+13.72 0.93+0.51

Positive 26 7(26.9) 22 (84.6) 26.02+11.59 1.26+0.91
Total 57 35(61.4) 36 (63.2) 25.39+12.70 1.08+0.73

W: well differentiated, M: moderately differentiated, P: poorly differentiated, Mu: mucinous type, Kl: labelling index of Ki-67, Al: labelling index of
apoptosis, *: p<0.05, **: p<0.005

o A Hre ool 106(278), FFl 1741(47.2%), A7), 248 £k 2 710l wE ps3 B B FE
FFdel 94(250) ATk FEAE AT AEH AYETS 4 SAHAY ool fisieh

7k opfdol Tal s} 3, FFGol 13el9} 4el, FFgAdol 3o}

6ol = Had MEFol - Adgel vial Al Hlert

rlo

Ki-67 L&t olA-HE 5t EMuto| AHLEH|(Table 1)

v e EAgOR o3l th(p0.05). 9 =7t Ki-67 2de A xdo] F3A FA=EN2H(Fig. 3), Ki-
datA] x99 369 F 541(13.9%) Sivk "2ZA Aol 67 MEFAAG7} AEFME 2218+1316%, WUZFIXE

= o
25.39£1270% Rtk £42] A7t 45 Ki-67 A|ZEAA S
7 AWapl Z7hielon AL felde gelt 245

A Bars 7Es AQE 2149+975% 9 FEER3 A

ofN

Fig. 1. The immunohistochemical staining for p21 shows intense Fig. 2. The immunohistochemical staining for p53 shows intense
nuclear staining in the adenocarcinoma. nuclear staining in the adenocarcinoma.
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Fig. 3. The immunohistochemical staining for Ki-67 shows intense
nuclear staining in the adenocarcinoma.

29.99+12.63%7F A &3 MeFE 1621 +1361%9l H)3) =9ko
U AT Fodol fidith AAA AegelME 1789+
11.81% %t} Dukes ¥W7)7bol= A7) 32.01%+1297%, B7) 2287
+1326%, C7] 2628+1127%E D7) 12.66+304% BT} =7}
Ao FATAR oS itk A Holdlxs Ao
H ool 2602£1159% % o] oF H d|9] 2487+£1372% 1.
o} 7AneHA SR BAIEAQ] fo4dS flith
MIZERHAL Uint olak-Ha oy S nto] AREH|(Table 1)
AZAGAL AZELS do] 2oz F3e FAEHY
(Fig. 4), AEZAEAAF= AF oA 0.90+0.83%, HAFAA
1.082£073% 9t} &S 7|7} 5 cm WA 0.9240.65%,
5 cmoAolA 123+£078% 2 %9 477} 48 27185
Ouf FAITAR] froldS itk A Teles IES
AOFE 113+093%, ZEE23 MUE 1.16+0.66%, A3}
AE 0.94+048%E WG ot FAISHER] R4 0] 1
ot HAA AgEHE 044+015% %t Dukes H7]|7bol =

Fig. 4. In-situ immunostain for apoptosis shows stained apoptotic
cells in the adenocarcinoma.

A7) 081%+053%, B7] 102+042%, C7] 116%0.72%, D7
L79%178% 2 W717F AFLrE AZADARA ST 57k
AL FARA Feldel AATHP0.05). BZAH Aol mE
FATAR] frold S gl

ME AT} p21 ChEl p53 Tl ek} Ki-67 MEEX|X| 2
T MEXHHAK]$0f0| AR2HA|(Table 2)

ZYA AT 40elolA p21 ) B 284(70%) 7F A
(1+5 214, 2+% 5¢], 3+= 24)) 0|, p53 v L&HL 23
A (575%)7F ¥R (1++ 114, 2+= 69, 3+& 59, 4+ 1))
o]0 H, Ki-67 MEZAAFE 2436 £13.66%, HEAEAA
T 1081£0.79% Stk A& EF 174 7hedl p2l T w
2 7d(41.2%) 7 F(EF 1+), pb3 T HHLS 13¢]
(765%) 7} FA(1++ 39, 242 29, 3+E 44, 4+= 449),
Ki-67 MEZZAAFE 27.81+10.03%, MEAGAAFE 1.09
+059% ATk p21 T2 &4 FEET YA A o
=A HEEHI ps3 T TYPA TR AR dFellA

Table 2. Correlation between positive expression of p21, p53 protein, and labeling index of Ki-67, and apoptosis in adenoma, poly-

poid carcinoma and infiltrative carcinoma

No. p21 (%) P53 (%) KI (%) Al (%)
Adenoma 15 11(73.3) 2(13.3) 22.18+13.16 0.90+0.83
PA 40 28 (70.0) 23(57.5) 24.361+13.66 1.08+0.79
IA 17 7(41.2) 13(76.5) 27.81+£10.03 1.09£0.59
p value <0.05 <0.05 NS NS

Kl: labelling index of Ki-67, Al: labelling index of apoptosis, PA: polypoid adenocarcinoma, IA: infiltrative adenocarcinoma.
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Table 3. Correlation between expression of p21 and p53 in col-
orectal adenocarcinoma,

p21
total
- (%) 1+ (%) 2+ (%) 3+ (%) 4+ (%)

p53 -(%) 0(0) 17(29.8) 2(35) 2(35) 0(0) 21(36.8)
+(%) 6(105) 7(123) 1(1.8) 0(0) 0(0) 14(24.6)
++(%) 5(8.3) 1(1.8) 2(35) 0(0) 0(0) 8(14.0
+++ (%) 7(123) 2(35) 0(0) 0(0) 0(0) 9(15.8)
++++ (%) 4(7.03) 1(1.8) 0(0) 0(0) 0(0) 5(8.8)
22(386) 28(49.2) 5(8.8) 2(35 0(0) 57(100)

o] BoEl, olF 7] AHdAlE %ﬁli‘@ii ool
Ak et AEEAAS, AFEARRAG e
= o
o

A Q1 Fodol gisith

MZ1} MOEROI|AM p21 THH, p53 CHH BsiTL Ki-67 MZEX|X|S
J2|10 MEXIEARK|=ete| AZEA (Table 2)

AZ 159 M= p21 v ¥k 110)(73.3%), p5b3 wH uk
3 249)(13.3%) 7} A0l Ki-67 AEEAAGFE 2218+
13.16%, AZAGAAFE 090+10.83% ATh AE] p21
p53 B W Ki-67 AMEEAAF, AZAEAA L 9
s 2 AEA dEllMY p2l T, p53 v A Ki-
67 MEIAAF, AEALAAGF] JHAAE AHEE o)

AL, 294 4F 2 HEAY 9FoE 245 p21 9 e
Aastla po3 B AL FUMsklel. ole SAH R

p2l CHH p53 CHH B5 Ki-67 MZEX|X|S, J2|10 MEXBAK|
2=9lo| AbmbmpH|

A} 574 = 4390 (754%) oA p21 ¢ W3} ph3 Th
HL&H HOEA (94 A7 BAEJ=, 219(36.8%)
T p2l @ Wy oI} p53 o Iy SAdo|glon 22¢]
(386%) = p21 o Wy A3} ph3 w wkE o]t
14¢](24.6%) & p21 T3} p53 ol uke RE oS B
(924 2A), pel Y93} p53 oy e 2R SA49 de
HATH (Table 3), ol E?ﬂﬂ*ii el AT (o<
0.05). p21 & L&} Ki-67 AEEAAF, p2l T I3z}
A ZAPEALA] S, pb3 T BH s} Ki-67 A EZEAIA|, ph3
Wk Il A EAPEARAE, Ki-67 AZIEAAFE M EZAEA
A 1\}9_7].01]1— 57:]]6]-240 ,]Ho] A}
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o7k Bl AEEo] Yiglths Byl dAEeh 89 2E
AAZAAL) AuA FgoA p53 ee] W gL By}
o zpol7} ), MEQ) ¢ Purdie $7& 87%. M §72
167%, & 598 QI 2AZA 73%, FEAZIA 11%E B
=2
)

T3 Y, WLEY AL Purdie 52 465%, A 5Pe
313%, ¥ 5 TYA U2L 79%, WA YEL T1%E B
It # AFAH AFAE 133%, ALFAAM=
86% (EH4 &5 325%, A& 4F 529%)9) FIES
Ho] AolA p53 whle] uhego] tha ugton Z A
A A& AT bl FAAS Aol AEEA okt o=
A 5P E 5 Ao dA e Aotk AE, EPA ¢
9384 %}%EE 4= ph3 @ uhgo] ket B Ay

B
P4 3L oy 7 ARAAE TR AT Y B
o 18 55 W19l B4 5 F A A2 o Az e

HE ph3 EA AZE s
p21 T3} p53 %‘E‘“«I A P> A AL Helok &t
w, p53 HlSlE4 ARoAE ps3 vl po1 g @4 o
o AAF BAA 7} Holok st} B APME AEAAZAA
koA p21 T SFA]/pS3 WM FAl p21 W OFAl/p53
W 24 p2l ) SA)/ph3 vl RAl p21 i 249/p53
W SAo] 72t 14.0%, 47.4%, 246%, 140%=%, 720%
A p213} p53 W ukE o] Al okatoll A QAR AA7F #
50](p(0,05), p21 To] p53 T JEA ARZ W 7
2 AR, 28% 9] doA AAE BAZS Bol H|eEA A
ZE 0E AoE A7et) ol Pasz B, Gilando 57
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