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Abstract

Pathologic signficance of connexin 26 expression

in colorectal adenocarcinoma

Hong, Ran
Advisor: Prof. Lim, Sung-Chul, M.D, Ph.D
Department of Medicine

Graduate School of Chosun University

Gap junctions are specialized cell membrane channels which composed of
transmembrane proteins called connexin (Cx). A member of Cx family,
Cx26, which is normally located in the cell membrane, is considered as a
potential tumor suppressor in several cancers. The aim of the present study
was to examine the significance between Cx26 expression and
clinicopathologic parameters in colorectal adenocarcinoma, adenoma and
normal epithelium by immunohistochemistry. The author also purpose to
evaluate the relationship between expression of COX-2 and pb3 protein in
human colorectal adenocarcinoma and well-known clinicopathologic
parameters .

The expression of Cx26 was evaluated using immunohistochemistry in total
127 surgical resected colorectal adenocarcinomas, 12 adenomas, and 10

normal mucosae.



There are statistical significance in difference of Cx26 expression rate
among the normal epithelium, adenoma and adenocarcinoma (p<0.001). Of
127 cases of adenocarcinoma, 49% were positive for Cx26, and 51% were
negative for that. Whereas in adenoma and normal epithelium, all cases
showed positivity for Cx26, however, positive cell rates of Cx26 in
adenoma were decreased rather than those in normal epithelium.
Cytoplasmic staining was found in colorectal adenocarcinomas (22%), but
not showing in adenoma and normal epithelium. Positive correlation between
decrement of membrane expression of Cx26 and tumor invasion (pT) was
statistically significant (p<0.05).

The positivity for COX-2 and p53 were 47%, 49%, respectively. Extent of
COX-2 expression was related to tumor progression (pT) and clinical stage.
And, Multiplication of intensity score and extent score resulted in the
COX-2 1immunoreactivity score (IRS-COX2), which showed significant
difference in clinical stage. And, pb53 protein expression was increased in

reverse proportion to Cx26 membrane staining.

These results suggest that loss of intercellular Cx26 expression and
cytoplasmic staining have a role in colorectal carcinogenesis, and tumor

progression, especially, tumor invasion.
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Table 1. Relation between Cx26 immunoreactivity and the clinicopathohologic

features of the adenocarcinomas of the colorectum (%)

N membrane staining cytoplasmic staining
+ - + -

sex M 60 25(41.7) 35(58.3) 13(21.7) 47(78.3)
F 67 25(37.3) 42(62.3) 15(22.4) (77.6)

30~39 5 1(20) 4(80) 2(40) 3(60)
40~49 13 4(30.8) 9(69.2) 1(7.7) 12(92.3)

age 50~59 30 13(43.3) 17(56 7) 9(30) 21(70)
60~69 45 19(42.2) 26(57.8) 10(22.2) 35(77.8)
70~79 29 11(37.9) 18(62.1) 5(17.2) 24(82.8)

80~89 5 (40) 3(60) 1(20) 4(80)

1 5 (80) 1(20) 1(20) 4(80)

T stage” 2 25 6(24) 19(76) 4( 6) 21(84)
3 97 40(41.2) 57(58.8) 23(23.7) 74(76.3)
N stage (=) 86 34(39.5) 52(60.5) 21(24.4) 65(75.6)
(+) 41 16(39) 25(61) 7(17.1) 34(82.9)
M stage 0 126 49(38.9) 77(61.1) 28(22.2) 98(77.8)
1 1 1(100) 0 0 1(100)
1 27 9(33.3) 18(66.7) 5(18.5) 22(81.5)
2A 56 22(39.3) 34(60.7) 15(26.8) 41973.2)

Clinical 2B 3 2(66.7) 1(33.3) 1(33.3) 2(66.7)
3A 1 0 1(100) 0 1(100)
stage 3B 27 11(40.7) 16(59.3) 5(18.5) 22(81.5)
3C 13 6(46.2) 7(53.8) 2(15.4) 11(84.6)

4 0 0 0 0 0

(* : statistically significant)
(- : no lymph node metastasis, + :positive lymph node metastasis)

Table 2. Difference of Cx26 immunoreactivity among normal mucosa, adenoma

and adenocarcinoma of the colorectum (%)

immunoreactivity cytoplasmic staining
: + - + -
normal mucosa 10 10(100) 0 0 10(100)
adenoma 12 12(100) 0 0 12(100)
adenocarcinoma 127 62(48.8) 65(51.2) 28(22) 99(78)
p-value <0.0001" <0.05"

(* : statistically significant)
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Table 3. Relation between clinicopathologic features and extent of COX-2

expression of the colorectal adenocarcinoma (%)

extent of COX-2 expression

0 1 2 3 4

T i 2(40) 0 1(20) 1(20) 1(20)

. 2 16(64) 1(4) 6(24) 1(4) 1(4)
stage 3 49(50.5)  18(18.6)  17(17.5)  13(13.4) 0
N (=) 44(51.2) 9(10.5) 21(24.4) 10(11.6) 2(2.
Stage (+) 23(56.1)  10(24.4) 3(7.3) 5(12.2) 0
M 0 67(53.2)  19(15.1) 24(19) 14(11.1) 2(1.

stage L 0 0 0 0 1(100)
I 15(53.6) 1(3.6) 8(28.6) 2(7.1) 103.
1A 27(48.2) 8(14.3) 13(23.2) 8(14.3) 0
clinical I8 2(66.7) 0 0 1(33.3) 0
) A 1(100) 0 0 0 0
stage e 15(55.6)  6(22.2 0(7.4) 4(14.8) 0
e 7(53.8) 4(30.8 1(7.7) 1(7.7) 0
v 0 0 0 0 0

(* : statistically significant)
(- : no lymph node metastasis, + :positive lymph node metastasis)

Table 4. Relation between clinicopathologic feature and

expression(%)

intensity of COX-2

intensity of COX-2 expression
0 i 2 3
T 1 2(40) 1(20) 1(20) 1(20)
2 16(64) 4(186) 3(12) 2(8)
stage 3 49(50.5) 23(23.7) 23(23.7) 2(2.1)
N -) 44(51.2) 17(19.8) 20(23.3) 5(5.8)
Stage (+) 23(56.1) 11(26.8) 7(17.1) 0
M 0 67(53.2) 27(21.4) 27(21.4) 5(4)
stage 1 0 1(100) 0 0
| 15(55.6) 4(14.8) 6(22.2) 2(7.4)
1A 07(48.2) 13(23.2) 14(25) 2(3.6)
ciinical IIB 2(66.7) 0 0 1(33.3
A 1(100) 0 0 0
stage e 15(55.6) 7(25.9) 5(15.4) 0
e 7(53.8) 4(30.8) 2(15.4) 0
IV 0 0 0 0

(- : no lymph node metastasis, + :positive lymph node metastasis)
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Table 5. Relation between immunoreactivity score of COX-2 (IRS-COX2) and the

clinicopathohologic features of the colorectal adenocarcinomas (%)

IRS-COX2 0 1 2 3 4 6 9 12
T 1 2(40) 0 0 1(20)  1(20) 0 0 1(20)
2 16(64)  1(4) 3(12) 0 2(8) 2(8) 0 1(4)
stage 3 49(50.5) 7(7.2) 21(21.6) 6(6.2) 7(7.2) 5(5.2) 2(2.1) 0
N (-) 44(51.2) 2(2.3) 19(22.1) 3(3.5) 8(9.3) 6(7) 2(2.3) 2(2.3)
stage  (+) 23(56.1) 6(14.6) 5(12.2) 4(9.8) 2(4.9) 1(2.4) 0 0
M 0 67(53.2) 8(6.4) 24(19) 6(4.8) 10(7.9) 7(5.5) 2(1.6) 2(1.6)
stage | 0 0 0 1(100) 0 0 0 0
| 15(55.6) 0 4(14.8) 1(38.7) 4(14.8) 2(7.4) 0 1(3.7)
IA 27(48.2) 2(3.6) 15(26.8) 2(3.6) 4(7.1) 4(7.1) 2(3.6) 0
Clinical 1B 2(66.7) 0 0 0 0 0 0 1(33.3)
A 1(100) 0 0 0 0 0 0 0
Stage g 15(55.6) 4(14.8) 2(7.4) 3(11.1) 2(7.4) 1(3.7) 0 0
e 7(53.8) 2(15.4) 3(23.1) 1(7.7) 0 0 0 0
WY 0 0 0 0 0 0 0 0

(IRS-COX2 = COX-2 intensity x COX-2 extent)

(- :

no lymph node metastasis, + :positive lymph

node metastasis)

Table 6. Expression of COX-2 in colorectal adenocarcinoma and correlation with

clinicopathologic parameters and patient survival (p—value)

cut-off point for Absolute T N M Clinical Correlation with
COX-2 expression Numbers(%) stage stage stage stage survival
0vs 1-12 67:60(47.2) 0.409 0.371 0.472 0.880 0.6919
0-1 vs 2-12 75:52(40.9) 0.439 0.048 0.409 0.533 0.6058
0-2 vs 3-12 105:22(17.3) 0.032 0.389 0.173 0.895 0.1097
0-3 vs 4-12 106:21(16.5) 0.283 0.042 0.835 0.330 0.1119
0-4 vs 6-12 116:11(8.7) 0.491 0.076 0.913 0.419 0.0804
0-6 vs 8-12 123:4(3.1) 0.078 0.205 0.969 0.066 0.3047
0-8 vs 9-12 123:4(3.1) 0.078 0.205 0.969 0.066 0.3047
0-9 vs 12 125:2(1.6) 0.001 0.457 0.984 0.001 0.4357
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Table 7. Relation between clinicopathologic features and immunoreactivity of p53
protein in the colorectal adenocarcinoma (%)

p53 immunoreactivity

0 i 2 3
T 1 3(60) 1(20) 12) 0
2 13(52) 1(4) 6(24) 5(20)
stage 3 49(50.5) 11(11.3) 03(23.7) 14(14.4)
N ) 45(52.3) 10(11.6) 19(22.1) 12(14)
Stage (+) 20(48.8) 3(7.3) 11(26.8) 7(17.1)
M 0 65(51.6) 13(103.) 30(23.8) 18(14.3)
stage 1 0 0 0 1(100)
| 16(59.3) 3(11.1) 4(14.8) 4(14.8)
A 28(50) 6(10.7) 14(25) 8(14.3)
clinical B8 1(33.3) 1(33.3) 1(33.3) 0
A 0 0 1(100) 0
stage e 13(48.1) 1(3.7) 7(25.9) 6(22.2)
e 7(53.8) 2(15.4) 3(23.1) 1(7.7)
IV 0 0 0 0

(- : no lymph node metastasis, + :positive lymph node metastasis)

Table 8. Relation between Cx26 immunoreactivity and expression of p53 protein
in the colorectal adenocarcinoma (%)

membrane staining cytoplasmic staining
+ - P + - p
0 29(44.6) 36(55.4) 13(20) 52(80)
1 8(61.5) 5(38.5) 4(30.8) 9(69.2)
PS8 1963.3)  1136.7) 00 g@ea) o236 O
3 6(31.6) 13(68.4) 5(26.3) 14(73.7)
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Fig. 1 Immunohistochemical staining for Cx26 in colonic adenocarcinoma. Decrement of
Cx26 expression is noted in adenocarcinoma (left) compared with normal epithelium (right)
(LSAB method, counterstained by hematoxylin)

Fig. 2 Immunohistochemical staining for Cx26 in colonic adenoma. Distinct intercellular
(membrane) immunoreactivity is identified in adenoma (LSAB method, counterstained by
hematoxylin)
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Fig. 3 Immunohistochemical staining for Cx26 in colonic adenocarcinoma. Distinct

cytoplasmic immunoreactivity is noted. (LSAB method, counterstained by hematoxylin)

n colonic adenocarcinoma. Distinct

Fig.4 Immunohistochemical staining for COX-2

cytoplasmic immunoreactivity is noted. (LSAB method, counterstained by hematoxylin)
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Fig.5 Immunohistochemical staining for p53 in colonic adenocarcinoma. strong nuclear

staining is noted. (LSAB method, counterstained by hematoxylin)
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