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Expressions of Tumor-Related Proteins and TGF-f1 in Colon Cancer
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This study was designed to investigate the correlation between the expression rate of p53 and p21 proteins, ¢-erbB-2
oncoprotein and TGF-B1 and tumor prognostic factors in colon cancer including the tumor size, histological differentiation
and Dukes' stage. The expression rate of p53 protein was 11.4% (4 cases) at well differentiation, 48.6% (17 cases) at
moderately differentiation, and 17.1% (6 cases) at poorly differentiation. In other words, the poorer differentiation, the
higher the expression rate of p53 protein (P<0.05). The expression rate of p21 protein was 17.1% (6 cases) at well
differentiation, 40.0% (14 cases) at moderately differentiation, and 8.6% (3 cases) at poorly differentiation, indicating
that, as the histological malignant degeneration progressed, the expression rate of p21 protein decreased distinctively
(P<0.05). However, the correlation of the above mentioned proteins with tumor size and Dukes' stage was not recognized.
The expression rate of c-cerbB-2 oncoprotein was 11.4% (4 cases) at well differentiation, 54.3% (19 cases) at moderately
differentiation, and 17.1% (6 cases) at poorly differentiation, indicating that the poorer differentiation, the higher expression
rate of c-erbB-2 oncoprotein (P<0.05). The expression rate of TGF-B1 was 17.1% (6 cases) at well differentiation, 48.6%
(17 cases) at moderately differentiation, and 11.4% (4 cases) at poorly differentiation. As Dukes' stage progressed, the
expression rate of TGF-f1 was 8.6% (3 cases) in stage A, 20.0% (7 cases) in stage B, 37.1% (13 cases) in stage C, and
11.4% (4 cases) in stage D. There was a difference in expression rates between Dukes' stages (P<0.05). In 10 cases, p53
protein was positive while p21 protein was negative, and in 6 cases, p53 protein was negative whereas p21 was positive
(P<0.05). Therefore, a statistically significant inverse correlation between the expression rate of p53 protein and that of
p21 protein was observed. In conclusion, since there was a signigicant correlation between histological differentiation of
colon cancer and the expressions of p53 and p21 proteins and c-erbB-2 oncoprotein, and between Dukes' stage and the
expression of TGF-BI1, it was confirmed that the overexpression of p53 and p21 proteins, c-erbB-2 oncoprotein, and
TGF-B1 is closely associated with the occutrence of colon cancer and its progress. Accordingly, this study may be
greatly beneficial to the presumption of diagnosis, treatment and prognosis of colon cancer patients.

Key Words: Prognostic factors, p53 protein, p21 protein, c-erbB-2 oncoprotein, TGF-$1, Histological differentiation,
Dukes' stage
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Table 1. Distribution of age and tumor size in 35 cases diagnosed
with colon cancer

Table 2. Distribution of histologic differentiation and Dukes' stage
in 35 cases diagnosed with colon cancer

Parameter Classification ~ No. of patient (%)  Mean Prognostic factors Grade No. of patient (%)
Age (year) <60 19 (543) 577 HD" well 8 (22.9)
>60 16 45.7) moderately 21 (60.0)

Total 35 (100) pootly 6 7.1
Tumor size <173 20 (57.1) 065 Total 35 (100)
>173 15 (42.9) modified Dukes' stage A 5 (143)

Total 35 (100) B 10 (28.6)
C 15 (42.8)

D 5 (14.3)

(DAKO, USA)YS Al8-3to] A2olx 1087 ¥H-5-A| 7t Total 35 (100)

002 Tris $FHO 2 1087+ A8l Avidin Biotin
Conjugate (ABC)S ojtg] AL2oA 1087 w323
th 283 Tris $FA0R 1087 FASIL 33-dia-
minobenzidine tetrachloride (DAB)E AH&3led WA &
Mayer's hematoxylin -840 2 t)Z2FNE A A3 2e}o]
=& st Fetdn|Fg oz Bt
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FNE T ez d4d
AE] WE-Eo] 0~10%2 7S group I, 11~30%<] 25
group II, 31~50%%! 7%~ group I, 51~75%%] 7% group
IV 2231 76% ©17d< 739 group VE T-E3IA7TH S
8] SPSS (Statistical Package Service Solution software)
Windows version 8.0 ZEZ & o] &3 0™ P Ftol
0.05 Bl A FATA folde] sicka Hrlsiinth

el PYe gt
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X 2
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A= 36~8341Z 604 7T
e 194 Sl 60*11 °1*C}J Aor 160 Pom HFE
ol 577412 wdZo A 7)) Uehda, Foko] T7)
HE 1.5~13 cmZ F3F $x¢1 73 om ©}3l] ASE
204 QYL 73 cm 2HQ ALE 159 g} a1 2%
9] FF FA7E 65 cmO.Z VERRTH (Table 1). 22 &
PIEE TRIE 8o (22.9%), FEIHE 219 (60.0%)
ARZE 64 (17.1%)E TRIFAFE JAH Ado] &
kL ] thade] AA #AE o HEJAFE

et 3549 A

*: Histologic differentiation

AR Aol AU #e| td o] Bol BAEHUT (Ta-
ble 2). 7]l Q] stage A H$ 59 (14.3%), stage B!
735 1090 (28.6%), stage CS1 7% 154 (42.8%) L&t
stage DY % 59 (14.3%)Z stage B9} stage C <7}
2542 s AT meEbA g B %
718t o] P Fof BAEE FEo] & AR
Yebsttl (Table 2).
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Table 3. Correlation between the expression of tumor-related proteins, TGF-B1 and prognostic factors in 35 colon cancer cases

. p53 p21 c-erbB-2 TGF-B1
Prognostic
factors No. of No. of No. of No. of No. of No. of No. of No. of
Positive (%) Negative (%) Positive (%) Negative (%)  Positive (%) Negative (%)  Positive (%) Negative (%)
Tumor size
>6.5cm 12 (34.3) 6(17.1) 11(31.4) 7(20.0) 15(42.9) 3( 8.6) 13(37.1) 5(14.3)
<6.5cm 15 (42.9) 2(57 12 (34.3) 5(14.3) 14 (40.0) 3( 8.6) 14 (40.0) 3( 8.6)
P value 0.527 0.42t 0.517 0.867
"
well 4(11.4) 4(11.4) 6(17.1) 2(57 4(11.4) 4(114) 6(17.1) 2(57)
moderately 17 (48.6) 4(11.4) 14 (40.0) 7(20.0) 19 (54.3) 2(57 17 (48.6) 4(11.4)
poorly 6(17.1) 00 3(86) 3( 8.6) 6(17.1) 0(0) 4(11.4) 2(57
Pvalue 0.045° 0.039" 0.027" 033
modified Dukes' stage
A 3( 8.6) 2(57 3( 8.6) 2(57 3( 8.6) 2(57) 3( 8.6) 2(57
B 8(22.9) 2( 57 8(22.9) 2(57 7(20.0) 3( 8.6) 7 (20.0) 3( 8.6)
C 11(314) 4(11.4) 9(25.7) 6(17.1) 14 (40.0) 1(29) 13 (37.1) 2(57)
D 5(14.3) 0(0) 3( 8.6) 2(59) 5(14.3) 0(0) 4(11.4) 1(29)
P value 0.796 0.597 0.632 0.024"
Total 27(77.1) 8(22.9) 23(65.7) 12 (34.3) 29 (82.9) 6(17.1) 27(77.1) 8(22.9)
*: Correlation is significant at the 0.05 level (P<0.05), **: Histologic differentiation
oA 64 (17.1%), F=3=olA 149 (40.0%), AE3}= 4) TGF—B1 W He|ss o FIXS3e| AR

oA 3¢ (8.6%)E ¢X4«l AAsE WyEFE p21 ©
o) dhg-Fol A3 Wt} (P<0.05, Table 3). 17
1} 49 717] & Dukes' stage®] H7]7H4 p21 whiE
THEIAE SATH FBAYo] e AoE YERT
(Table 3).

3) c—erbB—2 ZQCHH
te| HEEA

cerbB-2 T Al Wy AA 359 F 82.9%%]
299 (group M 79}, group T 8|, group TV 114 2 group V
37 A0 2, 17.1%<1 64 (group D)7} 24 (negative)
© 2 JERGT} (Table 3). c-erbB-2 F4chilAE obA £ 9
AzAgs nat GAEE FFE Bon, oFY A&
o] TAFE -2 v AatA A= AEHAE
ok3)A) oﬂmg]_‘: AW okALS. ot} (Fig. 1. E&F).
E3lno W& cerbB2 U wF o
TETONA 49 (11.4%), TESZAA 199 (54.3%),
AEBL T M 69 (17.1%) 2 ARFLFZE cerbB-2 T%
chalz) o] wke o] E9kt} (P<0.05, Table 3). ZL2iv} %
2] 37| & Dukes' stage2] 5713t} cebB-2 F-Fctal =
B EHE EAEA AnAo]l gv AR eyttt
(Table 3).
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TGF-p19] 2HL2 AA 359 5 77.1%21 279 (group
1T 11, group I 11¢], group IV 3¢l & group V 2¢l)7} %
Ao, 229%2 89 (group D)7} 243 (negative) .= L}E}
STh (Table 3). TGF-B19] |42 Axdol Z335HA G4
Ao FAE o]9fe] A Ao AEAE FAHE
B3-S B3} (Fig 1. G&H).

ZA st B3lro] wE TGFp1Y T3 uis}

ANA 64 (17.1%), FEIENA 174 (48.6%), AL}

AA 44 (114%)= FAHEL F94ES B ps3+
p2l S8, c-erbB-2 FTFANA AAG f2A A
Al fojdo] AAHA Gk, =3 FE] AV
froAdo] $IATH (Table 3). ZL2IU} Dukes' stage®] #7137+
TGF-p12] 'ZH &2 stage A%l E 5 8.6% (3¢l), stage B!
73 20% (7)), stage CQ1 7% 37.1% (13]l) 18] 3L stage
D! ¢ 114% @eh)E vER W77 Fobddl we
TGF-p19] LHEE F7tsle Ao Yeltt (P<0.05,
Table 3).

5) p531t p21 CHEE c—erbB—2 ZQUCHHA
p1 T H2tEA

et 3542 A O R ps3Ft p21 ©A cerbB-2
T 9 TGF-Blel sk WA x23etd Fas

AN A ps3F) p21 A wHe] 9lo] 104 (28.6%)

H‘l

9 TGF-
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Fig. 1. Immunohistochemical staining for p53, p21, c-erbB-2 proteins, and TGF-$1 in
colon cancer. p53 protein was stained brown in cancer cell nuclei (A, X100; B, ><400). p21
protein was stained brown on the nuclei surface of the cancer cells (C, X100; D, ><400).
c-erbB-2 protein was strongly stained to a brownish color on the cytoplasmic membrane
of the cancer cells (E, X100; F, %<400). TGF-B1 was strongly stained brown in the cancer
cell cytoplasm (G, X100; H, X400). Several cancer cell nuclei were stained brown by
P53 protein staining (E, >X400) while portions of the nuclei negatively expressed in pS3
protein staining were stained brown by p21 protein staining (F, ><400).

Table 4. Correlation among the expression rate of p53 protein, p21 protein, c-erbB-2 oncoprotein and TGF-B1 in 35 colon cancer cases

p53 p21 c-erbB-2 TGF-p1
No. of No. of No. of No. of No. of No. of No. of No. of
Positive (%) Negative (%) Positive (%) Negative (%)  Positive (%) Negative (%) Positive (%) Negative (%)
p53
Positive (%) - - 17 (48.6) 10 (28.6) 22 (62.9) 5(14.3) 21 (60.0) 6(17.1)
Negative (%) - - 6(17.1) 2(57 7 (20.0) 1(29 6(17.1) 2(57)
P value - 0.012 0.346 0.796
p21
Positive (%) 17 (48.6) 6(17.1) - - 17 (48.6) 6(17.1) 18(51.4) 5(14.3)
Negative (%) 10 (28.6) 2(57) - - 12 (34.3) 0(0) 9(25.7) 3( 86)
Pvalue 0.012" - 0357 0597
c-erbB-2
Positive (%) 22(62.9) 5(14.3) 17 (48.6) 6(17.1) - - 24 (68.6) 3(86)
Negative (%) 7(20.0) 1(29) 12 (34.3) 0(0) - - 5(14.3) 3(86)
Pvalue 0.346 0.357 - 0.631
TGF-B1
Positive (%) 21 (60.0) 6(17.1) 18 (51.4) 5(14.3) 24 (68.6) 3( 8.6)
Negative (%) 6(22.9) 2(57) 9(25.7) 3( 8.6) 5(14.3) 3( 8.6)
Pvalue 0.796 0.597 0.631 -
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A B3R5 dF FHd T & A=
At 7Hg 2 A FUAZ = Dukes' stage, HZZ
o] Q3L ool Bz AF, T F7), ¥

TG A B Jx aeja

o
ofrt
[e]

o ] vt Kawasaki et al., 1992).
Zta #AE o512 F Adel Y e ¢

7_(3[
Dukes' stageE A<t #d GidE 3 ps3d p2l
4 cebB2 TFEWA 123 TGF-B1Y] L
vl wste] GaaA ofF
ps3 ©NE wEEH
7] 2 Dukes' stageE HIWSIRAAT FATA o2 frold
o] AAHA gttt el 229 F3H=oke] H]ald|
Me dAE7E TS 52 HAE4ES B9 A%
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Moz froyel gl

2} ZF 2 shA]
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3l (Greenblatt et al, 1994), p53 32} EdWHo|7} S
2719 delld FFe] dHE F 5o AAH Yok
= B3 (Mehregan et al, 1996), Z22]1. th7gd<tollA] ps3
FrAxte] Eddolrt gl AY LY =T ST
3t &% Bt HIE (Yamaguchi et al., 1993;
Pricolo et al,, 1997)% ¥A|E}3th Wb A4k ps3 7

P53 FAARE 2AAREA 9 V)5S Al
¥ FAE sk dEAY A B oA
o] & Aoz AtgdL,

p2l SEL AEF7]9 2R ps3 dAD
Bo] AEAFET BHFA QlE Aoz dEA Stk p21
chil o] g3 W ehA GFIAE] F4Y 37
2 Dukes' stage9}e] A HAAE ZANS HA f-940]
AA A ghsiet. 1t 28 Rates et F
71E5E p21 dE Y 2@ go| ol FATAL /o
Aol Qe Ao® YERT} (P<0.05, Table 3). ©] 23}
AFo] FPHA p21 Sl Fo] 2AFT] WE o<l
A2} 7FR|7) QIthE EI (Yasui et al, 1996)9F ¥2]38F
= Axel s webd p21 glEe) shade et
A FFE AAEle 9T 3 A AEgE T
A8 BEo] g Aoz yehgth Ed B Ao

3

flo kP

2o M FEHE AR Ruslgitt 18|31 Pasz-
walczak et al. (2001)2 oi7g<toll A ps3 el p21 &
Wy B A] Ao JHABAE BA ps3 &Y H=2e
stk B33, Yamamoto et al. (1996)S TGF-B1
o] p21 FHAE A A ps3 AR oEY AR
o} F@sHA AEAAAE fFEditta Bishes 5 Bal
Zlvie} 2ol E ol ik gReF ps3 ARl oEA
A2E wE2chd ps3 @A p21 gide] dH e o
SBAAZE Fojok st ps3 FAAY vHYEY HEE
2ok ps3 @A p21 @EE {3 FHAACt
AAE A ool gt o] A= p21 B o] p53 o
W &y Z2E e SR A HM (Pasz-walczak
et al, 2001), Girlando et al. (1999)2] A}t = U3}
At 2y ps3T p21 ©lE BE A 174, ps3
3} p21 BE B 2E 24 29 5, 1940l = S
Ao Z FoidL AAT H3 AV de AL
2 YERI, p53 @i I 347 p21 @i Gdo
Z 2 6coll A 39 TGF-plo] FAHLZ FMFo
Yamamoto et al. (1996)3} Akagi et al. (1996)°] E.31%F p53
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FAA velEY A=A TGF-plo] p21 @A L
A7 f@sivhe Raeh dF dXE digeel A p2t
chl o] W] Pz AR ps3 FAA olefe =
TGF-f1 & B2 8950 Z&3dle A& Ak Ao
2 3ok

c-erbB-2 Fokchmia o] whbd e WAy Qhol| A =}
F BEHY FHIToe T c-erbB-2 FFhul
A wdol BuE R Yot (Mccann et al, 1990). &
He|ga o FAAR 22T 3wt c-ebB2 TY
chil A ate] AHAdE FALSE Berger et al. (1988) A3

AN
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9 AAo|th B AF AgeMEe A3 Biwrt

Z7VEFE cebB-2 TYTRAY LBHEo] FE AL
2 UERGTH (P<0.05, Table 3). ] Kim et al. (2001)0] A
Al g dtoll Al 229 eV} FIHETFE cerbB-2
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I AT BHo] & Aoy ThE FAREH
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SATAQ FI8L e i—&— S Hole Ao
Z Jehdth ol cebB-2 T 385
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wEe] &
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S ) FAAZY AE2) HojAdo] wobA c-ebB-2 -7
27 Fd2A Aol #odtle S B g Yusa et al
(1990)2] Azl Y A e AFHZA gLl
c-erbB-2 F¥ A HH L FFe] Av|ehE FHIA|
3159} Duckes' stagedt= LS A7}
A AlAFSHE vie} SHAlth 53] c-erbB-2 5%“4‘5“
A9 AZS 9§ Az sle JMoA cerbB-2 F

o] Axate] Fetso] Fygow AHHE Zi%
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AR 2R AEE QA AEY oF
EE AN S 2dEoe] Bad Aol JAZN
(Kim et al, 1993). XF7A] gLl A c-erbB2 TF
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9] dE 58 cebB2 2YTMA] LY L AFTopd
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