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Proliferating Cell Nuclear Antigen and p 53 Protein Expression in Submucosal
Invasive Colorectal Carcinoma
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First Department of Surgery, Nippon Medical School

Abstract

In some cases of early colorectal carcinoma, radical surgical resection might be required be-
cause of vessel invasion, distant metastasis, or inadequate surgical margin. To characterize sub-
mucosal invasive colorectal carcinoma, we investigated expression of PCNA and p 53 protein.
Sixty-seven patients who underwent curative resection of submucosal invasive colorectal carci-
noma participated in this study. The PCNA labeling index(d PCNA-LIO is determined at the deep-
est lesion of carcinoma. The expression of PCNA and p 53 protein were analyzed according to
clinicopathological factors. 10The PCNA-LI was correlated to histological grade, depth of invasion
or vessel invasion in polypoid type. 200 The flat type had significantly higher PCNA-LI0 65.1+ 8.2
0O O and p 53 protein expressiond 69.60 [I than the polypoid type. 30 The PCNA-LI was higher in
cases with lymph node metastasis than in these without lymph node metastasis. 40 Overexpres-
sion of the p 53 protein was detected in all cases with liver metastasis. Our results suggest that in
order to determine the treatment for the patients with submucosal invasive colorectal carcinoma,
the expression of PCNA and p 53 protein may be a useful biologic markerd J Nippon Med Sch
2000; 67: 242—2490
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Table 10 Clinical characteristics according to
macroscopic classification

Polypoid type Flat type
No. of cases 44 23
Age 63.7+ 12.7 681+ 83
SekxI M : FO 3000 14 14009
a
Tumor sizél mm[ 253+ 155 167+ 6.8
Y p 0O 0001
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Table 20 Correlation of macroscopic type and depth, vessel invasion

and metastasis

Polypoid type Flat type
0 %0 0 %0
Depth of invasion
sm-slight sml 30 7050 41740
smz2 15.90 61 26.100
sm3 61 13.600 18] 56.50
sm-massive sm2 0 sm3 1812950 101 82.601
Vessel invasion
lymphatic invasion oo 81 18.200 g1 39.10
vessel invasion Voo 511140 61 26.10
Lymph node metastasis oo 214,50 811310
Liver metastasis HOO 214,50 218.70

9 p O 0001
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FigD 1 a: H&E staining. Well differentiated carcinoma
was seen in the dominant Lesion.x 200. b:
Moderately differentiated carcinoma was
seen in the deepest lesioril HGM typeldx 200
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Table 30 Histological grade and depth of invasion

Hitological grade O Dominant lesion No. of
in deepest lesion - Deepest lesion] cases
Low grade malignancy typél 410 well - well 41
High grade malignancy typél 260 well - mod 11
- por 3
- muc 2
mod - mod 8
- por 1
por - por 1

well: well differenciated adenocarcinoma. mod: moderate differenci-
ated adenocarcinoma. por: poorly differenciated adenocarcinoma.

muc: mucinous carcinoma
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Table 40 Correlation between histological grade in deepest lesion and

histopatho-logical factors

Histological grade LGM type HGM type
in deepest lesion 0 41 casesl] [J 26 cases[]
Depth of invasion
sml sm-slight 341 82.9%0 [ 3.8%0 ]D
sm2 . 17.1%0 261 96.2%0
> sm-massive
sm3
Vessel invasion
oo 17.1%0 10 38.5%0
woo 4 9.8%0 26.9%0
Metastasis
Lymph node 00 81 7.3%0 217.7%0
metastasis
Liver metastasis Hoo 0 1 15.4%0
Macroscopic type
Polypoid type 381 75.0%0 10 25.0%07),
Flat type 81 34.8%0 151 65.2%0

Figd 2 Imunohistochemical staining of PCNA using
a monoclonal antibody PC-10 in the deepest
lesion of submucosal carcinoma.
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Table 50 PCNA labeling index and p53 protein overexpression according to macroscopic

classificaton

PCNA-LT %0

- 53 protein
Macroscopic p -
type P No. of cases Dominant Deepest overexopressmn
mean = S %[] mean = Sl %[] 0 %0
0
\ \
Polypoid type 44 436+ 134 587+ 11.0 81 18.2%
0 oo oo
\ |
Flat type 23 438+ 135 646+ 7.7 161 69.6%

P p0O 000010 "7 pO 005

Table 600 Correlation between PCNA-LI and histopathological findings in polypoid and

flat type
Polypoid type Flat type
No. PCNA-LID %0 No. PCNA-LID %0
Depth of invasion
sml 31 552 + 10.1]E . 4 609+ 118
sm2 7 66.7+ 88 ] 6 648+ 39
sm3 6 670+ 91 13 656+ 7.9
Histological type in deepest
0 lesion
well 33 56.8 £ 10.8]D 8 614+ 93
mod 6 663+ 80 13 671+ 57
por 3 658+ 132 2 615+ 112
muc 2 559+ 134
Lymphatic invasion
oo 36 56.6 £ 10.3]D 14 630+ 74
oo 8 681+ 96 9 671+ 80
Vessel invasion
oo 39 578+ 113 17 643+ 7.7
wono 5 658+ 4.8 6 655+ 85
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Figd 3 Overecpression of p 53 protein using a mono-
clonal antibody DO-7 in the deepest lesion of
submucosal carcinoma. Nuclear staining is
positive in almost all cancer dells.
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Table 70 Correlation between PCNA-LI, p53 protein overexpression and
Lymph node, liver metastasis

PCNA-LI p53 protein

macroscopic type No.of Cases ) nean+ SD%O  overexpression %0

polypoid type

LNO metal 0O 42 580+ 108 16.70
metal O O 2 728+ 45 [ 50.000
Liver metal O O 42 584+ 108 6114.30
metdl O O 2 641+ 182 211000
flat type
LNO meta OO 20 639+ 7.6 181 65.000
metal 0 O 3 700+ 75 811000
Liver metal O O 21 650+ 7.7 141 66.700
metdl 0 O 2 602+ 94 211000

Table 80 Correlation between p53 protein overexpression and histopathological findings in
polypoid and flat type

Polypoid type Flat type
No. p53 protein No. p53 protein
overexpressionl %0 overexpressionl %0
Depth of invasion
sml 31 M 1290 4 81 75.00
sm2 7 2128.601 6 Bl 83.30
sm3 6 8115200 13 81 61.50
Histological type in deepest
O lesion
well 33 B 15.200 8 6 75.00
mod 6 0 16.70 13 10 76.90
por 3 2166.70 2 0
muc 2 0
Lymphatic invasion
oo 36 B 13.90 14 10 7140
oo 8 8137.50 9 61 66.701
Vessel invasion
voo 39 17.90 17 191 70.60
vwoo 5 0 20.00 6 4 66.70

cooobooooboooobooooooooooogoo
coobooooobooboobobomoooo 3200000
0oo®**000000000000000DooOo
OO0O0CObuddingDO0O0000000O0O00O0O0OCO
ooo0oo0ooOo0oooOoooo**sooooooo
smOOODO0OO0oOoOOooOoooOoO0oooOoooboOoooao
PCNAOpS3OOOOOOOOOOOOOO
oobooooooboooobooooooooooboo
0oo000o0o0oO0o0oo®wO0o0oooooooooo
OOoOOO0OO0O0 massiveO00OO0OO0OO0OOOO0O0O0OO
cooobooooboooobooooooooooooo
ooo0o0ooOooooooo**®*0o00Uoooo
cooobooooboooobooooooooooogoo

OO0 sm-massive 00 0000O0000ODO HGM type
oo oooooobobobobooobo
goooo0oO0oobooooooooooooooog
oo oooooobobobobooobo
ooo
O0OsmUOde7000dnooooboonoooooa
goooo0oO0oobooooooooooooooog
0O LGM type 0 HGMtype O O O O OO HGM type
OLGMtypeODOOOODODO sm-massived 000
oo oooooobobobobooobo
00000000000 oo0oooooooooo®
oo ooooobobobobobooobon
goooo0oO0oO0oOooooooooooooooog



248

000000000000000000000000
000000000000000000000000
00000®*0000%00000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
HGM typedLGM type 00 000000000000
O000000000000LGMtyped 300 200
0000 smmassive 0000000000000
HGMtype 000D 00000000 OHGM type O
LGMtype 0000000 O0O00OD0O0O0O0OOOO00OO
000000000000000000000000
oo

00000000000 DNAOODOOOOOO
00000000 cellloss000000O000O0O0
0000000000000 00000000

PCNAUODODODODUOODOODODUOOD DNA po-

lymelase 600000000000 O0000O0
doclidddosuoooooooooooooon
O000000*0000 PCNA-LIOOO marker 00O
dooboboobooobooooo20b00000
PCNA-LIDOODODODOOOOOODODOOODOOOO
agood

00000 PCNALIDOODODODODODOODODOO
00000 YonemuraO?0O PCNA-LIDOOOOO
O0000o00oDooooooooooooooog
O000o0 MoriD?000000000000000
O0000000D0Ostage00000O00D0OOOOO
O0000000000000000 NakaeO*0O0O
O0000o00Doooooooooooooooon
ODukesOOOOOODOOOODOOODO

0000000000000 0000 PCNA-LIO
godoobobooobbooobuooobooooon
000000000 massive0000000O0OMOHGM
typeUODOOOOOOO PCNA-LIDOOOODODOO
O00Doo0DoDOo0o00o0oooooooooooag
PCNA-LIOOOOODODOODODOOODOOOOOOoGOoao
OO0 sm-massive 000000000 OOOOOODO
godoobobooobbooobuooobooooon
00000000 PCNA-LIDOOODOODOOOOOO
godoobobooobbooobuooobooooon
O0O0O0OPCNA-LIDODODODOOODOOOOOOO
godoobobooobbooobuooobooooon
O0000o00oDooooooooooooooog
00000d000booooOobooOodg PCNA-LIDODO
OOOOPCNA-LIDOODOOODODOOODOOOO

J Nippon Med Sch 20001 6171 401

OO0 marker000O0000O0D0OOOOOO
mutant-p 530 0 0000000000 0O0OOOO
ooUdO0®00ooooUuooooooooooooog
0000 17p0 BqUDOIODOOOODOOOOOOO
oo ooooobobobobobooobon
000000000®* 000000000000
p5300000000p3 0000000 OOO"™
p30 0000000000 DOUOOOOOoOOO
oo ooooobobobobooobooon
goooo0oO0ooOoooooooogooooooog
0ooooooooobooooooonD 1820 0O
OO00O0O0OO0000OOe4e0 DOODOOOOOOO
000o0ooO mutant-p 3000 000000O00O0O
00000000000 VogelsteinO700000
Adenocarcinomasequence 0 0000000000
OOO0OC0OCOOdenovoOOODOODODODODOCOO
oo oooooboboboboobooobo
OO0 pb30000000000000O0O0O 500000
gooododooooooog 1e7001430 O
gooooOoO0oooOoooooooooooooog
goood ol Doooooobg pb30booon
OO000OsmO0OOO0OOO0OOOOOOOO marker
dddoooooooooon

00000000000 smO670000000
0000000000000 O000 HGM type O
LGMtype 00000000 OOOOPCNA-LIOODO
p530000000000000000000
100000000000000000000000
000000000000000000000000
000000000000
20HGMtype D000 0000000 OOOOO
ooo0o0O0O0O0O0o0o0

3000000 PCNALIDOOOOOOOOOO
000000000000000000000000
000000000000 PCNALIDOOODOOO
Oo00O0O00O0O00
40p530000000000000000000
000000000000000000000000
00 1000 0OO0O0O0O000OO

000000 smO00O0O0O0O0O0OO0OO0O0OO0
0 HGM typed 000 LGMtype D0 00D 00O O
O0O0OOCPCNAOOOOOO ps300000000
00000000 marker 000000000000



J Nippon Med Sch 20001 6171 401
oono
o 0O

1000000000000 0000o0o0 ODOoooooo
0oooooooobobbboooooobooooono
O00o00ooooooosmOOOOoOoOOoOOOoQOoaog
OO0 1991 26: 905-910.

20 Coverlizza S, Risao M, Ferrari A, Fenoglio-Preiser
CM: Colorectal adenomas containing invasive carci-
noma. Pathologic assessment of lymph node metas-
tatic potential. Cancer 1989; 64. 1937-1947.

30 Kyzer S, Begin LR, Gordon PH, Mitmaker B: The care
of patients with colorectal polyps that contain inva-
sive adenocarcinoma. Cancer 1992; 70: 2044-2050.

40 Shimoda T, Ikegami M, Fujisaki J, Matsui T, Aizawa
S, Ishikawa E: Early colorectal carcinoma with special
reference to its developmen de novo. Cancer 1989; 64:
1138-1146.

500000000 00 0Dmooomoooo
O0OsmOOO0O0OOOO0OOOOOsmOOOOOOO
000O0oDoOoDoOOoOooOono 1991, 26:911-918.

60 Paspatis GA, Karamanolis DG, Vasilakaki T, Zizi A,
Xourgias V, Elemenoglou |, Hadziyannis SJ: Prolifera-
tive activity in colonic adenomas as a predictor of me-
tachronous adenomas as assessd by proliferating cell
nuclear antigen immunohistochemistory. Am J Gas-
troenterol 1995; 90 : 597-602.

70 Cunningham J, Lust JA, Schaid DJ, Bren GD, Carpen-
ter HA, Rizza E, Kovach JS, Thibodeau SN: Expres-
sion of p 53 and 17 p alleic loss in colorectal carcinoma.
Cancer Res 1992; 52: 1974-1980.

80 Yamaguchi A, Nakagawara G, Kurosaka Y, Nishimura
G, Yonemura Y, Miyazaki I: p 53 immunoreaction in
endoscopic biopsy specimens of colorectal cancer and
its prognostic significance. Br J Cancer 1993; 68: 399—
402.

90 Nathanson SD, Linden MD, Tender P, Zarbo RJ, Ja-
cobsen G, Nelson LT: Relationship among p 53, stage,
and prognosis of large bowel cancer. Dis Colon Rec-
tum 1994; 37: 527-534.

ooodo0000DoDDo00oo0oo0ooooboboooooso
1994000000000

1100000000 OO0OO0OO0O Ooooooooo oo
O000ododsmOOsmO0OOOOOOOOOO
smO00O0000000DOO0DOO 1984;19: 1349-1356.

120 Nivatvongs S, Rojanasakul A, Reiman HM, Dozois RR,
Wolff BG, Pemberton JH, Beart RW Jr, Jacques LF:
The risk of lymph node metastasis in colorectal polyps
with invasive adenocarcinoma. Dis Colon Rectum
1991; 34: 323-328.

RBOODOD0OOOODO0DU0DOoOoOOooooooooOoooooo
o0do00o0ooooooo0oooooooooooo
000000000000 DO0O 1992 45: 855-862.

140000000000000 biological attitude O O O
o0o0o0ooOoUooooOoOooOoooooooooo

249

O0000dOd  1993;94:1022-1032.

o000 oooO00ooooosmoooooo
J000opooCooOoOUoooooooOoooO 1994
29: 1143-1150.

600000000 OOOoOoOoboooOoOoobooo oo
00 0ObOooOooOOOoOoOooOoooooobooobooodg
0000opoOooOogdOg  1986; 19: 2050-2056.

170 Kuramoto S, Oohara T: Flat early cancers of the large
intestine. Cancer 1989; 64. 950-955.

180 Minamoto T, Mai M, Ogino T, Sawaguchi K, Ohta T,
Fujimoto T, Takahashi Y: Early invasive colorectal
carcinomas metastatic to the lymph node with atten-
tion to their nonpolypoid development. Am J Gastro-
enterol 1993; 88: 1035-1039.

1000 OO0000O0OpOoCooOoOUoooooooodg
0ooooooboboooooooboboooood
OO0 1989 42:190-201.

200 Bravo R, Frank R, Blundell PA, Macdonal-Bravo H:
Cyclin / PCNA is the auxiliary protein of DNA
polymerase-3. Nature 1987; 326: 515-517.

210 Zuber M, Tan EM, Ryoji M: Involvement of proliferat-
ing cell nuclear antigen cyclinCin DNA replication in
living cells. Mol Cell Biol 1989; 9 : 57-66.

2200 Yonemura Y, Kimura H, Fushida S, Tagawa K, Nakai
Y, Kaji M, Fonsece L, Yamaguchi A, Miyazaki I
Analysis of proliferative activity using anti-prolifera-
ting cell nuclear antigen antibody in gastric cancer tis-
sue specimens obtained by endoscopic biopsy. Cancer
1993; 71: 2448-2453.

230 Mori M, Kakeji Y, Adachi Y, Moriguchi S, Maehara Y,
Sugimachi K, Jessup JM, Chen LB, Steele GD Jr: The
prognostic significance of proliferating cell nuclear an-
tigen in clinical gastric cancer. Surgery 1993; 113: 683—
690.

2400 Nakae S, Nakamura T, Shirono J, Yoshioka H,
Ikegawa R, Miyamura K, Kawasaki K, Saitoh Y, Tabu-
chi Y: Analysis of proliferative activity using antipro-
liferating cell nuclear antigen antibody in colorectal
cancer. J Sur Oncology 1995; 60: 149-153.

2500 Kern SE, Fearon ER, Tersmette KW, Enterlinr JP,
Leppert M, Nakamura Y, White R, Vogelstein B, Ham-
ilton SR: Allelic loss in colorectal carcinoma. JAMA
1989; 261: 3099-3103.

2601 Baker SJ, Preisinger AC, Jessup JM, Paraskeva C,
Markowitz S, Willson JK, Hamilton S, Vogelstein B:
p 53 gene mutations occur in combination with 17 p al-
lelic deletions as late events in colorectal tumorigene-
sis. Cancer Res 1990; 50: 7717-7722.

270 Vogelstein B, Fearon ER, Hamilton SR, Kern SE, Pre-
isinger AC, Leppert M, Nakamura Y, White R, Smits
AM, Bos JL: Genetic alterations during colorectal tu-
mor development. N Eng J Med 1988; 319: 525-532.

gooOooz0000 40 6 00
oo0oozo000 50 1100




