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Abstract: To detect the expression of E-cadherin and MMP-9 protein in esophageal squamous cell carcinoma (SCC)
and investigate their correlations with the occurrence and development of esophageal SCC, SP
immunohistochemical method was used to detect the expression of E-cadherin and MMP-9 protein in 124 cases of
esophageal SCC, 62 cases of normal esophageal epithelium. The expression of E-cadherin and MMP-9 protein were
closely correlated with the infiltration and lymph node metastasis of esophageal SCC (P < 0.05), but were not
correlated with the tumor grade, age or gender of the patients (P > 0.05). The expression rate of E-cadherin protein
was much higher in normal esophageal epithelium (90.3%) than in esophageal SCC (43.5%). There was significant
difference between them (P < 0.01). However, the expression rate of MMP-9 protein was 72.6% in esophageal SCC,
33.9% in normal esophageal epithelium. And there was significant difference between them, too(P < 0.01). The
expression of E-cadherin protein was negatively correlated with MMP-9 expression (P<0.01). Conclusively,
E-cadherin and MMP-9 may play important roles in the infiltration, metastasis and carcinomatous changes of
mucosal epithelium in esophageal carcinoma. United detection of them may be used in the early diagnosis and
prognosis judgment of esophageal SCC.
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Introduction

Esophageal cancer (EC) is one of the most frequent
malignant tumors in digestive system, and accounts for
approximately 500,000 new cases and 300,000 deaths
per year worldwide, half of which occur in China,
especially in West and North of China. And 90% of EC
in China is squamous cell carcinoma (SCC) " 2.
Invasion and metastasis are the important biological
hallmarks of esophageal carcinoma and also the main
cause for the death of patients with the carcinoma ™ *.
The mechanisms of tumor metastasis represent a great
challenge for both researchers and clinicians. Therefore,
it is of great interest to also better understand the
molecular mechanisms underlying the development
and progression of esophageal SCC. E-cadherin is one
of the significant members of the cadherin family,
which plays an important role in the invasion and
metastasis of tumors by mediating the cell adhesion of
the same kind ! Extra cellular matrix (ECM) also
plays a significant role in the tumor’s invasion and
metastasis ', during the process of the invasion and
metastasis of the tumor cells need to demolish the
ECM. Matrix metalloproteinases (MMPs) are
important in destroying the enzymes in ECM, among
which MMP-9 keeps the closest link with the tumors’
invasion and metastasis because it can resolve the
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normal tissue matrix and lead to hyperplasia and
metastasis of carcinoma cells ). This paper tends to
explore the expression of E-cadherin and MMP-9 in
esophageal carcinoma (124 cases) and normal mucous
of esophagus (62 cases) by Immunohistochemistry and
investigate their correlations with the development and
progression of esophageal squamous cell carcinoma.
Material and Methods
general material

All the samples were taken from the stored paraffin
blocks of esophageal specimens by surgical resection
in the Third Teaching Hospital of Xinxiang Medical
University. Preoperatively, all the cases had no
chemotherapy, radiotherapy and immunotherapy
history. The age of 62 patients with esophageal
carcinoma, 33 males and 29 females, varied from 38 to
75 (average age 60.6+9.5). The HE staining had
confirmed that all the cases belongs to squamous cell
carcinoma, with 30 cases in level I , 50 cases in Level
ITand 44 cases in level III.Lymphatic metastasis was
found in 84 cases, but was not found in other 40 cases.
Low infiltration is found in 18 cases, which lied in or
under mucous layer. Deep infiltration was found in 106
cases, which was in muscular layer or theca externa.
Besides, 62 cases of normal mucosa of oesophagus
were taken in this study for the control group.
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Main Agent and Method

SP immunohistochemistry was performed in this
study. Rabbit anti-human E-cadherin polyclonal
antibody (ready for use) fluid was the product of
American Santa Cruz, purchased from Beijing Zhong
Shan Jin Qiao Biological Company. Monocolonal
mouse anti-human MMP-9 protein was purchased from
Beijing Zhong Shan Jin Qiao Biological Company, at a
1:100 dilution. The experiment was conducted
according to the kit introduction. Diaminlbenzidin
(DAB) was used for colour development, and PBS was
used to replace monoclonal antibody as negative
contrast.
Result Judgment Standard

The positive staining is brown or brown yellow
particles. E-cadherin positive expression shows strong
colouring in normal cell membrane, and shows
colouring of cell membrane and endochylema in
carcinoma. MMP-9 positive expression mainly shows
in endochylema. Each slide was randomly observed in
10 visual fields and counted the number of positive
cells. It was grouped as positive cases when the number
of positive cells >10% and negative ones when the

number of positive cells < 10%.
Statistical Analysis

Statistical analysis was performed with SPSS
software (version 10.0).The comparation of rate used
¥2 test. Associations for E-cadherin and MMP-9
protein expression were assessed using Spearman’s
rank correlation test. Differences were considered
significant at P < 0.05.
Results
Expression of E-cadherin and MMP-9 in esophageal
ECC and normal mucosa

The positive expression of E-cadherin in normal
tissues showed strong colouring in the cell membrane,
and colouring endochylema and cell membrane in
carcinoma, which is much lighter than in normal
tissues(Fig. 1A, Fig. 1B).The expression rate increased
in normal esophageal epithelium than in esophageal
ECC (Table 1).The positive expression of MMP-9
protein mainly demonstrates strong colouring of
endochylema (Fig. 1C, Fig. 1D), the expression rate in
carcinoma than in normal membrane decreased (table

).

Table 1. Expression of E-cadherin and MMP-9 in esophageal ECC and normal mucosa

Tissue types E-cadherin MMP-9
Positive number (%) x2 P | Positive number (%) x2 P
ECC
124 24 (43.5) 37.422 | 0.000 RGP, 25.738 | 0.000
Normal 62 56 (90.3)
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Figure 1. Immunohistochemical staining of E-cadherin and MMP-9. Expression of E-cadherin in A esophageal
squamous cell carcinoma (ESCC)and B normal mucoma; Expression of MMP-9 in C ESCCand D normal

mucoma,;
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Expression of E-cadherin and MMP-9 in esophageal
squamous cell carcinoma and its relationship with
clinicopathologic features

The positive expression of E-cadherin and MMP-9

protein in ESCC was closely correlated with the
infiltration and lymph metastasis (P<0.05), but had no
correlation with the differentiation degree and patients’
age or sex (p>0.05) (Table 2).

Table 2. Relationship between the expression of E-cadherin. MMP-9 and the clinicopathologic features of

esophageal SCC
.. . Expression of E-cadherin Expression of MMP-9
Clinicopathologi-cal features Positive number X2 P Positive number X2 P
Gender
Male 66 30 52
Female 53 24 0.209 | 0.648 38 2.732 | 0.098
Age
=60 72 34 56
<60 52 20 0.943 | 0.332 34 2.330 | 0.127
Differentiation degree
I 30 10 26
I 50 20 3.694 | 0.158 32 4.841 | 0.089
1 44 24 32
Infiltration depth
Superficial layer 18 16 6
Deep layer 106 38 17.608 | 0.000 34 16.298 | 0.000
Lymph node metastasis
Positive 84 24 76
Negative 40 30 23.760 | 0.000 1 38.108 | 0.000

Correlation between E-cadherin and MMP-9 in
esophageal squamous cell carcinoma
According to the spearman analysis, The expression

of E-cadherin and MMP-9 shows negative correlation
in esophageal SCC (p<0.01) (Table 3).

Table 3. Relationship between between E-cadherin and MMP-9 in tumor tissues
Immunohistochemical MMP-9
. R P
index + —
. + 24 30
E-cadherin — 6 n -0.554 0.000

Discussion
Studies have shown that the infiltration and
metastasis are main causes of the death of patients with
esopheageal carcinoma, which is one of the most
common malignant tumors. The infiltration and
metastasis of the tumor is a complex pathological
process, including tumor cells dropping from primary
lesion, adhesion with extra cellular matrix, depredating
local matrix by oncocyte secreting protease, moving to
the dissolved region by protease by pseudopodium ™,
E-cadherin is an important adhesion molecule to
mediate the gathering of cells because it has the
adhesion function of calcium-dependent cells of the
same kind, which makes the adjorning epithelial cells
adhere together closely so as to prevent the exfoliation
of cells. When carcinoma occurs, the E-cadherin
expression will lower and the adhesion between
cancered cells will be weakened, so it is easy for cells
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to exfoliate from the original site and form the
tumour’s local infiltration and remote metastasis.
Therefore, E-cadherin gene 1is an important
anti-metastasis gene, and the mutation is the critical
event in tumour’s infiltration and metastasis *'°. The
results of the research showed E-cadherin gene had
expression in normal esophageal tissues; and the
expression in carcinoma was significantly lowered and
the differences between them had statistical
significance. Meanwhile, the study showed that the
positive expression of E-cadherin in deep-infiltration
group and lymph metastasis group was obviously lower
than that in low-infiltration and non-lymph metastasis
group. These results imply that the esophageal
squamous cell carcinoma with low E-cadherin
expression has much stronger capability of infiltration
and metastasis.

MMP family is the main enzyme to dissolve the
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extracellular matrix, which plays a significant role in
tumor’s infiltration and metastasis. Gelatinase is the
only enzyme which can dissolve the three-screw
structures in ECM and IV collagen. And it can be
divided into many subtypes. MMP-9 is one of them. It
can not only dissolve and destroy the extracellular
matrix and basement membrane to make the cancer
infiltrate towards surrounding regions by defected
basilar membrane but also push the growth and
invasion of tumors by affecting new vessels !'". The
study showed the expression of MMP-9 was extremely
low in normal esophageal membrane but increased in
carcinoma, which gave the hint that the high expression
of MMP-9 was closely connected with the occurrence
of esophageal squamous cell carcinoma. However, the
expression of MMP-9 had no correlation with the sex,
age of the patients and tumor’s histological grading but
had obvious correlation with infiltration degree and
non-lymph metastasis; this showed the high expression
of MMP-9 enhanced the infiltration and metastasis of
esophageal squamous cell carcinoma.

This study also showed that the expression of
E-cadherin and MMP-9 had negative correlation. This
coincide with the previous finding that MMP can
significantly prohibit the expression of E-cadherin!'*,
which demonstrates that E-cadherin is one of the
inhibition targets for MMP-9,

In general, E-cadherin and MMP-9 play important
roles in the occurrence, infiltration and metastasis of
esophageal squamous cell carcinoma. Meanwhile,
E-cadherin as a major inhibition target for MMPs, is
closely connected with MMP-9. Therefore, the
combination detection of E-cadherin and MMP-9 is
expected to be one of the molecule indexes to the
diagnosis of early esophageal squamous cell carcinoma
and judgment of prognosis.
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