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Purpose: An altered cell cycle regulation may underline the M 2
development and progression of human malignancies. The
purpose of this study was to determine whether the degree

; . ARk Aol Al 371 F 7 Sk elvtetell
of p16™*, Rb and E2F-1 expressions are related to certain ° N . R -
par:lmeters such as histologicpdiﬁerentiation, T-stage, lymph A 2T Ao ATaERiA 2 %xggo]j‘; Al
node metastasis and TNM stage in colorectal carcinoma. st FAICh(I) thARkellA] oju] 2 A ez
The correlation between the above proteins were compared. 4 AF AE, Iz Aol 7, 94 Ao| -5 5ol
Methods: Immunohistochemical stain was perfomed, for glow A Foly AEe B3} AHEoles AT
p16"“* Rb and E2F-1 on 84 formalin-fixed paraffin-embedded 7} A okeh. HAIA glAete] 4% F X 2ue A
tissue sections of coIorectaI. adenocarciqomas. N S A FE oZsli gl We)z22ed 24T QA
Ro a6 E201 were S48 (UG64). 67 (0ue) g dory "8I ALl Kok BE WIS ol2AE ATE
(41/84), respectively. Loss of the p'™“* expression frequen- 3l AE gl Zol7l A A7 Wold 7|E] wye B
cy was higher with a poorly differentiated histologic grade, skele AHZE dFUAS] o] Hedk AAelrt HE
the presence of nodal metastasis and higher TMN stage. o= ¥ A T} uAof] Tt ofE] V|5 AETA W
The expression of Rb was not correlated with any of the FEo| =953 glor o5 F AEZFY] =AlA}e o
parameters studied. The frequency of the E2F-1 expression 3l o AR A SEZ S o] A DT
was higher with a poorly differentiated histologic grade, the OL]P E}‘f—i ;bo]c’ Hf;;_]r:]j j’ jj;]; j;]j] ;‘j:!z
presence of nodal metastasis and higher TNM stage. A = TR e S A - e
highly significant inverse correlation between the expressions B A A ol ol o] Feje] QA Fgoll A Hars]
of p16™“ and E2F-1 was observed. 3 drh2) AEF7] 2Ael FHHH cyclin AlGe] gzt
Conclusion: These data suggest that the loss of p16'NK4A cyclin dependent kinase (CDK) %! cyclin dependent kinase
expression and the expression E2F-1 may play roles in the inhibitor S2] ¥FA T} o] Sof] Tl kst AL A EF]
progression of coIorectaIIadenocarcinomas and lcould possi- 2 zAse B4Rt A4S oldels o =A 7]d]
rihe h roltondips n e expessons of pIONE Rp ang ST A1ES 9 ol cylinelef @AE 192
E2F-1 will be required. (J Korean Surg Soc 200365 = o /et #&< 3kl 9lom cydlin®] S7tell ©J3te] CDK
119-125) + Rb9] serine ¥ threonines QIAFSFA|71 32, L Z 3} Rb7}

o Alslar Qe E2FL} c-Abl, Elf-13} 2+ A A S o] 2
A3tEm A AEE GlollA S7|E Sol7t ZAelA =)
‘c’\’—l'%, AES F71E5 As| 24317 3te] AEE cyclin

HYAA ALY, AEA BATF B2 7} 652078 ot} CDK & #AelR ofslel® p27, 16,
140-757, <4 gtn 959 o#pstaA plSINK4B’ pZIWAFl/CIPl o] CDK ] A ZHCDKDES 7}HA]
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Fig. 1. Immunohistochemical staining for pl6INK4A is diffusely
expressed in the normal colonic epithelium (*400).
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Fig. 2. Immunohistochemical staining for p16 is occasionally
expressed in the moderately differentiated adenocarcinoma
(x400).
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Table 1. Expression of p16INK4A according to clinicopathologic pa- Table 2. Expression of Rb according to clinicopathologic param-

rameters in colorectal adenocarcinomas

eters in colorectal adenocarcinomas

PINK4A Rb
(n=84) - (+) P-value (n=84) “) +) P-value
38 (45.2%) 46 (54.8%) 20 (23.8%) 64 (76.2%)
Sex Sex
Male 41 18 (43.9%) 23 (56.1%) NS Male 41 8 (19.5%) 33 (80.5%) NS
Female 43 20 (46.5%) 23 (53.5%) Female 43 120279%) 31 (21%)
Differentiation Differentiation
erentiatio Well 18 5 (27.8%) 13 (722%)
Well 18 2 (11.1%) 16 (88.9%) Moderate 53 12 (22.6%) 41 (774%) NS
Moderate 53 26 (49.1%) 27 (50.9%) 0.001 Poor 13 3 (23.1%) 10 (76.9%)
Poor 13 10 (76.9%) 3 (23.1%) Tstage
T-stage 1 2 0 (0%) 2 (100%)
2 8 4 (50%) 4 (50%)
1 2 0 (0 2 (100
) 8 ) (2;%’())(7 6 (75 0(7;) 3 69 14 (20.3%) 55 (79.7%) NS
(25.0%) (750%) g 4 5 2 (40%) 3 (60%)
3 69 34 (49.3%) 35 (50.7%) wal
Nodal metastasis
4 2 (40. )
> (40.0%) 3 (60.0%) ©) 42 12 (28.6%) 30 (71.4%) NS
Nodal metastasis (+) 42 8 (19.0%) 34 (81.0%)
8) 42 14 (33.3%) 28 (66.7%) 0.024 TNM stage
) 42 24 (57.1%) 18 (42.9%) I 7 2 (28.6%) 5 (71.4%)
I 35 10 (28.6%) 25 (71.4%)
TNM stage 1 8 8 QLI%) 30 (189%) O
I 7 1 (14.3%) 6 (85.7%) v 4 0 (0%) 4 (100%)
Il 35 13 (37.1%) 22 (629%) o
111 38 21 (55.3%) 17 (44.7%) '
v 4 3 (75.0%) 1 (25.0%)
" = = EDTT ¥
- B o e ; ¥
NS = not significant. - L ;l“" . : o
¥ ey adi ke sila e
AT T el . - g
1 ' : ' g F, s oy . ‘5 El
(D)= T1o] 24(2.4%), T2 841(9.5%), T3E 699](82.1%), =0 - - ; e Yo g
Tax= 590(6.0%)9ch. FZA Ao] o Rz Ho|7} Y Fol e ;v;n*'i;g TN
L o2 1 R T ¥
42¢1(50.0%) 3, Aol7k gl o] 42¢1(50.0%) % 2ok i ] saFe N s & g
AICCOll 98t g1ke] W7] 1o] 740|(8.3%), W7 17k 359 i Sl - TR e 8 Y
i sl " _e'_
(41.7%), ¥ 7] TMI7} 384(45.2%), ¥ 7] TV7} 49|(4.8%)°]1 it} ; E” Y. = ﬁ <id L
- ] R .
3) p16™ '3} Rb U E2F-1 CHEYE T} 0|2 0IXIotO) - ; Lad® FEPT AN S
[ :
AT e et ; —
a ! =Y
% 840l F pl6" A whauldo] A9 7397t 38
452%), ¥l A7t 46 (54.8%)9ct. Aol wE Fig. 3. Immunohistochemical staining for Rb is diffusely expressed
pl ENKIA ulad o] ol glolon, Balws) yuASE £ in the moderately differentiated adenocarcinoma (*200).
Aoz foeiAl ple™t ok bde]l Hglwm

(P=0.001), T-H§ 7] 9}e] AAAS L WA APANE =
Hol7} Q1 426 F 1894|(42.9%)0l1 4] pl6™ o]l kA wlE
= vetdlon], dol7t gle FellAE 42¢l F 28411(66.7%)
oflA <k WS Ut SAH R fosA "HZA
Aol7k Qe Foll A ple™ vkl whalo] okl el of|7} 2 9)

)

e

th(P=0.024). #7]oll wtelA = W 717} oA IVE Eol A
= p16™A okA WL 857%, 62.9%, 44.7%, 25.0% 2 E7|
A o7 §olsl 748 rhP=0.011)(Fig. 1, 2, Table 1).

Rb ghule] 54 whel-2- 20001(23.8%)9 3L, A4 W2 64
ol (76.2%)H o 2A 9] Bokw, Fo vk, AZA
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Fig. 4. Immunohistochemical staining for E2F-1 is diffusely ex-
pressed in the moderately differentiated adenocarcinoma
(x200).

Aol o &, y7]of wh-E Xol= SAKY ool gt
(Fig. 3, Table 2).

E2F-1 ©h2 54 wh&do] 43d0|(51.2%)%. 3L, A w3
419)(48.8%)tt. E2F-1 whufl vl Holwrl vmlx 1
(P=0.021), F 24 Ho]7} o (P=0.014)¢} W77} =5
F(P=0.037) sAIF o E oA ¥4 w9 dI7t Stk
9 th(Fig. 4, Table 3).

16™*9} Rb 9l E2F-1 gk wkald o] AdaAlE= p1e™
I E2F-1 i A o2 723k o 43dA|(Corre-
lation coefficient=-0.548, P=0.01)% el H oL}, p16™*zt
Rb th Wb 5] Rbe} E2F-1 W 7He] EAISH4 Q) oA
< Sl ch(Table 4).

ok
-

2 &

Selvkelold wgeke] AR A4 S7hetol] 199

+ Q) 10 $HE T E Bl 4HE o
I kol Htka). dA7EA ] At g F X8
s BstAY dAFE dSste de aﬂv}z]b el
ARAAZL AFE FAskE 7P RS gk e g oA
Hovt ez At g = Fadoln w2 4 A
HE ol FetA Fahe A5 Adek el T Hiat
A, AEFA ol To3F dIFUARA ] ThsAl o]
A= W A7t o] FoA A Qlrk(6-9). HE3F 3 Zoll
+ dBAT WAl Hofste B AEFT S Hel7t F
Aol 7h4 F2e 2o g 4eiA 9t} MacLanchlan 5-(10)
< o] AlEFT|ol| Foste ofe] FA AR o] o] oY
Felel A FokollA S Haslglck Kamb(5)It
Reymond®} Brent(I1)+<= multiple tumor suppressor 1 (MTS1)
o 7% Eg¥E CDKN2/pl6™ A4 2= o x| 9p210]] ¢

N 0% fot pL

Table 3. Expression of E2F-1 according to clinicopathologic pa-
rameters in colorectal adenocarcinomas

E2F-1
(n=84) Q) +) P-value
43 (51.2%) 41 (48.8%)
Sex
Male 41 19 (46.3%) 22 (53.7%) NS
Female 43 24 (55.8%) 19 (44.2%)
Differentiation
Well 18 13 (72.2%) 5 (27.8%)
Moderate 53 26 (49.1%) 27 (50.9%) 0.021
Poor 13 4 (30.8%) 9 (69.2%)
T-stage
1 2 2 (100%) 0 (0%)
2 8 5 (62.5%) 3 (37.5%) NS
3 69 33 (47.8%) 36 (52.2%)
4 5 3 (60.0%) 2 (40.0%)

Nodal metastasis

O] 42 27 (64.3%) 15 (35.7%) 0.014
) 42 16 (38.1%) 26 (61.9%)

TNM stage
I 7 5 (71.4%) 2 (28.6%)
II 35 22 (62.9%) 13 (37.1%) 0037
I 38 16 (42.1%) 22 (57.9%)
v 4 0 (0%) 4 (100%)

NS = not significant.

Table 4. Correlation of expressions of pl6™ ** Rb and E2F-1 in
colorectal adenocarcinomas

ple™A Rb E2F-1
ple™A cC - 0.53 -0.548
p - NS 0.01
Rb cc 0.53 - -0.013
p NS - NS
E2F-1 cc 0.548 -0.013 -
p 0.01 NS -

NS = not significant.
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