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Expression of Osteopontin, ZO-1 and E-cadherin in Adenoma
and Adenocarcinoma of the Colon

Yu Kyung Jeong, Mi Ja Lee, Sung Chul Lim, Keun Hong Kee, Ho Jong Jeon and

Department of Pathology, College of Medicine, Chosun University, Gwangju, Korea

Background : The expressions of osteopontin (OPN), zonula occludens-1 (ZO-1) and E-cad-
herin, known as cell adhesion-associated substances, were examined in adenoma and ade-
nocarcinoma of the colon. The relationship of their expressions with clinicopathologic factors
was examined to investigate the roles of these proteins in the development, invasion or metas-
tasis of colon adenocarcinoma. Methods : The expressions of OPN, ZO-1, and E-cadherin
were examined in 54 cases of adenoma and 67 cases of adenocarcinoma of the colon by
immunohistochemical staining. Results : The expression of OPN in colon adenocarcinoma
correlated with staging (p=0.012) and distant metastasis (p=0.021). The expression of ZO-1 was
closely related with tumor cell differentiation (p<0.001), and the reduced expression of E-cadherin
was associated with tumor cell differentiation (p=0.05) and lymph node metastasis (p<0.001).
Co-expression of ZO-1 and E-cadherin was significantly associated with tumor cell differentia-
tion, and the expressions of ZO-1 and E-cadherin were reduced or lost in all cases (5 cases) of
poorly differentiated adenocarcinoma. Conclusions : Our data suggest that OPN is involved
in the process of invasion and metastasis of colon adenocarcinoma, and ZO-1- and E-cad-
herin-mediated cell adhesion may play an important role in the differentiation of colon adeno-
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Fig. 1. Immunohistochemical stain for osteopontin shows cytoplasmic staining of tumor cells and peritumoral macrophages (arrow) in ade-
noma (A) and adenocarcinoma (B) of the colon.

Fig. 2. Immunohistochemical stain for osteopontin shows positivity in peritumoral macrophages of the tumor in muscle layer (A) and peri-
colic adipose tissue (B) of colon adenocarcinoma.
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Fig. 3. Immunohistochemical stain for ZO-1 shows reactivity at apical cell border of tumor glands (A) and cytoplasm of tumor cells (B) in

colon adenocarcinoma.
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Fig. 4. Immunohistochemical stain for E-cadherin shows membranous staining of cancer cells (right) as well as adjacent normal epithe-
lial cells (left) (A), and marked reduced staining of cancer cells (upper) compared with normal epithelial cells (lower) (B).
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Table 1. Immunoreactivities of osteopontin, ZO-1 and E-cadherin
in adenoma and adenocarcinoma of the colon

Osteopontin (%) Z0-1(%) E-cadherin (%)
preserv- reduc- preserv- reduc-

(+) ¢ ed ed ed ed

Adenoma 12 42 45 9 38 16
(n=54) (22.2) (77.8) (833) (16.7) (70.4) (29.6)

Adenocarci- 24 43 43 24 35 32
noma(n=67) (35.8) (64.2) (64.2) (35.8) (52.2) (47.8)

p value NS NS NS
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Table 2. Expressions of osteopontin, ZO-1 and E-cadherin accord-
ing to histologic differentiation in colon adenocarcinoma

Osteopontin (%)  ZO-1(%)  E-cadherin (%)

preserv- reduc- preserv- reduc-
(+) ¢ ed ed ed ed

Well (n=20) 6 14 18 2 12 8
(80.0) (70.0) (90.0) (10.0) (60.0) (40.0)
Moderate (n=42) 17 25 25 17 23 19
(405) (59.5) (59.5) (40.5) (54.8) (45.2)
Poor (n=5) 1 4 0 5 0 5
(20.0) (80.0) (0)  (100) (0) (100)
p value NS <0.001 0.05

Differentiation

NS, not significant.

NS, not significant.
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Table 3. Expressions of osteopontin, ZO-1 and E-cadherin accor-
ding to Astler-Coller stage in colon adenocarcinoma

Osteopontin (%) Z0-1 (%) E-cadherin (%)

Stage

(+) (-)  preserved reduced preserved reduced
A(n=1) 0(0) 1(100) 1(100) 0(0) 1(100) 0(0)
B1(n=9) 0(0) 9(100) 3(33.3) 6(66.7) 5(55.6) 4(44.4)
B2 (n=20) 5(25.0) 15(75.0) 15(75.0) 5(25.0) 13(65.0) 7(35.0)
Ci(n=2) 1(50.0) 1(50.0) 0(0) 2(100) 1(50.0) 1(50.0)
C2(n=23) 10 (43.5) 13(56.5) 14 (60.9) 9(39.1) 10(43.5) 13(56.5)
D(n=12) 8(66.7) 4(33.3) 10(83.3) 2(16.7) 6(50.0) 6(50.0)
p value 0.012 NS NS

NS, not significant

Table 5. Relationship between expressions of ZO-1 and E-cadhe-
rin, and clinicopathologic parameters in colon adenocarcinoma

Z0-1(+)& ZO1(+)or ZO-1(H& p
E-cadherin (+) E-cadherin (+) E-cadherin (-) value

Differentiation <0.001
WD (n=20) 10(50.0%) 10(50.0%)  0(0%)
MD (n=42) 16 (38.1%) 16(38.1%) 10(23.8%)
PD (n=5) 0(0%) 0(0%) 5(100%)

Stage NS
A(n=1) 1(100%) 0(0%) 0(0%)
B1(n=9) 2(22.2%) 4(44.4%)  3(33.3%)
B2 (n=20) 10 (50.0%) 8(40.0%)  2(10.0%)
C1(n=2) 0 (0%) 1(50.0%)  1(50.0%)
C2 (n=23) 9(39.1%) 6(26.1%)  8(34.8%)
D (n=12) 5(41.7%) 6(50.0%) 1(8.3%)

Lymph node metastasis NS
negative (n=36) 16 (44.4%) 15(41.7%)  5(13.9%)
positive (n=31)  10(32.3%) 11(355%) 10(32.3%)

Distant metastasis NS
negative (n=55) 21(38.2%) 20 (36.4%)
positive (n=12)  5(41.7%)  6(50.0%)  1(8.3%)

(+), preserved type; (-), reduced type; WD, well differentiated; MD,
moderately differentiated; PD, poorly differentiated; NS, not significant.
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Table 4. Expressions of osteopontin, ZO-1 and E-cadherin accord-
ing to depth of invasion, lymph node metastasis and distant
metastasis in colon adenocarcinoma

Osteopontin (%)  ZO-1(%)  E-cadherin (%)

preserv- reduc- preserv- reduc-
(+) ) ed ed ed ed

Depth of invasion
submucosa (n=2) 0(0) 2(100) 2(100) 0(0) 1(50.0)1 (50.0)

muscle (n=13) 2 11 4 9 9 4
(15.4) (84.6) (30.8) (69.2) (69.2) (30.8)
subserosa or 22 30 37 15 25 27

pericolic adipose (42.3) (57.7) (71.2) (28.8) (48.1) (51.9)
tissue (n=52)
p value NS NS NS
Lymph node metastasis
negative (n=36) 16 20 24 12 22 14
(44.4) (556) (66.7) (33.3) (61.1) (38.9)

positive (n=31) 8 23 19 12 5 26
(258) (74.2) (61.3) (38.7) (16.1) (83.9)
p value NS NS <0.001

Distant metastasis
negative (n=55) 16 39 33 22 30 25
(29.1) (70.9) (60.0) (40.0) (54.5) (45.5)
positive (N=12) 8 4 10 2 6 6
(66.7) (33.3) (83.3) (16.7) (50.0) (50.0)
p value 0.021 NS NS

NS, not significant.
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