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Purpose
CD10, a membrane-bound zinc-dependent metallopeptidase, is normally expressed in many
tissues. Accordingly, the derangement of CD10 expression may be related to development
or progression in a variety of tumors. The aim of this study is to examine any association
between CD10 expression and clinicopathological parameters in bladder transitional cell 
carcinomas (TCCs) and the relationship between expression of E-cadherin and CD10.

Materials and Methods
Immunohistochemical staining was performed for CD10 and E-cadherin in tissues of 94
TCCs and 10 non-neoplastic bladder mucosa.

Results
Positive immunoreactivity for CD10 was observed in non-neoplastic urothelium at a 
proportion of 80% and TCCs were observed at a rate of 23%. A positive rate of CD10 
expression was observed in 10% of total cases of a low grade tumor and in 35% of those of
a high grade tumor. It was also observed in 15% of pTa tumors, 13% of pT1 tumors, and 48%
of pT2 tumors. In addition, CD10 expression showed reciprocal correlation with expression
of membranous E-cadherin in tumors.

Conclusion
CD10 is again expressed at a certain stage during the neoplastic process of TCCs and could
play some roles intheir carcinogenesis.
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CD10 Is Again Expressed at a Certain Stage during the Neoplastic
Process of Bladder Transitional Cell Carcinomas

I n t r o d u c t i o n

Matrix metallopeptidases (MMPs) have an important role in 

cancer progression through release of bioactive molecules that 

inhibit apoptosis and stimulate invasion, degradation of extracellular

matrix components, promotion of angiogenesis, and modulation of

immune response [1,2]. MMPs also induce mitotic abnormalities

and genomic instability by cleavage of intracellular targets [3]. In 

addition, MMPs can also stimulate processes associated with 

epithelial-to-mesenchymal transition (EMT) through cleavage of 

E-cadherin and production of activated splice variant Rac1b, 

stimulating elevation of the levels of cellular reactive oxygen

species, which in turn leads to an increase in expression of Snail

[3,4]. CD10 (common acute lymphoblastic leukemia antigen) is a

membrane-bound zinc-dependent metallopeptidase, which regulates

the physiological action of various peptides by lowering their extra-

cellular concentration available for receptor binding [5]. CD10 is

normally expressed in many tissues, including epithelial cells of the

kidney, breast, lung, intestine, and prostate; accordingly, derange-
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Fig. 1. (A) CD10 in non-neoplastic urothelium, (B) non-invasive low grade transitional cell carcinoma (TCC), (C) carcinoma in situ and

(D) invasive high grade TCC (A-D, ×400), and positive rate of CD10 expression in non-neoplastic urothelium and bladder TCC (E, F).

CD10 staining was predominantly cytoplasmic in tumor cells and non-neoplastic urothelium. CD10 expression was significantly higher in

normal bladder mucosa, compared with TCC and also showed significant correlation with tumor grade and tumor invasion in TCC.
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Fig. 2. (A) E-cadherin in non-invasive low grade transitional cell carcinoma (TCC) and (B) invasive high grade TCC (A and B, ×400). 

E-cadherin expression was markedly decreased in invasive high grade TCC.

A B

ment of CD10 expression has been associated with development or

progression in a variety of tumors [5-7]. Conflicting results have

been reported in bladder transitional cell carcinomas (TCCs), with

CD10 downregulation in progressive tumors, or, inversely, its 

upregulation has been associated with invasion and metastasis 

[8-12].

Based on the fact that CD10 is a family of MMPs, the aim of this

study is to examine any association between CD10 expression and

clinicopathological parameters in bladder TCCs and the relationship

between expression of E-cadherin and CD10.

M a t e r i a l s  a n d  M e t h o d s

1. Tissue samples and the patient population

We used 94 paraffin-embedded bladder TCCs and 10 normal

bladder tissues obtained from the Department of Pathology at Dong-

guk University Gyeongju Hospital. Cancer tissues were obtained

from transurethral resection of bladder TCCs. Normal bladder 

epithelial tissues were obtained from cases of chronic cystitis. 

Tumors were graded in accordance with the World Health Organi-

zation-International Society of Urological Pathology (WHO-ISUP)

classification [13], and the pathological T stage (pT, depth of inva-

sion) was also determined. Thirty nine tumors were stage pTa, 30

were pT1, and 25 were more or equal to pT2. Forty two patients had

low grade tumors, while 52 patients had high grade tumors. The age

distribution of patients was between 30 and 87 years old, and the

male to female ratio was 6.2 : 1.

Disease recurrence was defined as any evidence of tumor in a 

retained bladder at least three months after treatment. Of the 68

available patients, 20 patients had recurrent tumors.

2. Immunohistochemistry and assessment

Urinary bladder sections of 4 μm thickness were made and were

spread on poly-L-lysine coated slides. The paraffin sections were

immersed in three changes of xylene and hydrated using a graded

series of alcohol solutions. Antigen retrieval was performed 

routinely by immersing the sections in a 0.01 M citrate buffer (pH

6.0) in an autoclave for 15 minutes. Endogenous peroxidase activity

was blocked with a 3% hydrogen peroxide for 15 minutes, followed

by incubation of the sections with primary antibody for two hours at

room temperature; the primary antibodies included mouse 

monoclonal anti-E-cadherin (1 : 1,000, Transduction Laboratories,

Lexington, KY) and anti-CD10 (1 : 100, NCL-CD10-270, Novocastra

Laboratories Ltd., Newcastle, UK). Immunohistochemical staining

was performed using an EnVision kit (Dako, Santa Barbara, CA)

and the color was developed with 3, 3′-diaminobenzidine tetrahy-

drochloride (Zymed Laboratories, Inc., South San Francisco, CA)

as a chromogen. The sections were counterstained with Meyer’s

hematoxylin for three minutes and then mounted. Mouse IgG 

isotype, rather than the primary antibody, was used as a negative 

control. The immunoreactivity of membranous E-cadherin was 

evaluated based on the extensity, and our cases were classified into

a normal group (stained tumor cells, ＞90%) and an abnormal group

(stained tumor cells, 0-90%). The immunoreactivity of CD10 was

also evaluated based on the extensity of tumor cells and non-

neoplastic urothelial cells. Extensity was graded according to a 

4-point scale based on the percentage of stained cells: 0 (stained

cells, 0-10%), 1 (stained cells, 11-20%), 2 (stained cells, 21-50%),

and 3 (stained cells, ＞50%). Our cases were divided into two

groups: the negative group (0, 1) and the positive group (2, 3).

3. Statistical analysis

Statistical analysis was performed using Pearson’s chi-square test. 

Statistical significance was set at a p＜0.05.
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R e s u l t s

CD10 staining was predominantly cytoplasmic in tumor, non-

neoplastic epithelial and stromal cells, however, membranous stain-

ing was also observed. It did not show significant correlation with

gender and age (data not shown). Positive immunoreactivity for

CD10 was observed in normal urothelium at a proportion of 80%

(8/10) and TCCs were observed at a rate of 23% (22/94). CD10 

expression was significantly higher in normal bladder mucosa, 

compared with TCCs (p＜0.001) (Fig. 1).

We analyzed CD10 expression according to grade, depth of 

invasion, and status of tumor recurrence in TCCs. A positive rate of

CD10 expression was observed in 10% (4/42) of total cases of a low

grade tumor and in 35% (18/52) of those of a high grade tumor. In

addition, it was also observed in 15% (6/39) of pTa tumors, 13%

(4/30) of pT1 tumors, and 48% (12/25) of pT2 tumors. Eight pT2 

tumors showed carcinoma in situ in an adjacent area, where strong

expression of CD10 was observed in four cases (Fig. 1). In addition,

it was observed in 19% (9/48) of tumors without recurrence and

15% (3/20) of tumors with recurrence. CD10 expression showed

significant correlation with tumor grade (p=0.004) and tumor 

invasion (p=0.003), however, it did not show correlation with tumor

recurrence (Fig. 1).

We analyzed E-cadherin expression according to grade and depth

of invasion in TCCs (Fig. 2). Abnormal E-cadherin expression was

observed in 5% (2/42) of total cases of a low grade tumor and in

54% (28/52) of those of a high grade tumor. In addition, it was 

observed in 13% (5/39) of pTa tumors, 33% (10/30) of pT1 tumors,

and 60% (15/25) of pT2 tumors. Abnormal E-cadherin expression

showed significant correlation with high grade and tumor invasion

(p＜0.001).

We analyzed the relationship between expression of CD10 and 

E-cadherin in TCCs. A degree of CD10 expression was observed in

37% (11/30) of tumors with abnormal E-cadherin expression and

17% (11/64) of tumors with normal E-cadherin expression. 

Expression of CD10 in tumor cells showed significant correlation

with abnormal expression of E-cadherin (p=0.038) (Fig. 3).

D i s c u s s i o n

According to results of the current study, CD10 expression was

observed in 80% of non-neoplastic bladder urothelium. In addition,

its degree was significantly higher in normal bladder mucosa, 

compared with TCCs. Conflicting results for CD10 expression in

normal bladder epithelium have been reported. According to several

previous reports, expression of CD10 was not observed in normal

bladder urothelium [14-16]. In contrast, recent studies have reported

that CD10 expression was observed in 50% of normal bladder

urothelium and was successively lost from normal urothelium to

TCCs [9,11]. The conflicting results may suggest that patients with

normal bladder mucosa were exposed to different microenviron-

ments and differed in their molecular profiles. CD10, a cell surface

zinc-dependent metallopeptidase, is expressed in a variety of cell

types [5-7]. CD10 is involved in regulation of vital physiological

function through two major mechanisms [7]. First, CD10 cleaves

peptides through its extracellular enzymatic activity. Second, CD10

is involved in an intracellular signaling pathway that interferes with

other major signaling pathways controlled by elements present in

the microenvironment. Deregulation of CD10 expression leads to

accumulation or loss of peptides, disturbing regulation of cellular

proliferation and differentiation, and deranges intracellular signaling

pathways. A previous study reported a close correlation of CD10

expression with an increase in the rate of apoptosis in diffuse large

B cell lymphoma [17]. In addition, CD10 suppresses growth of 

pancreas and lung cancer cell lines [18,19]. Based on the current 

results, as well as results of several recent studies, the possibility

that CD10 expression may prevent normal bladder urothelium from 

carcinogenesis through degradation of molecules delivering anti-

apoptotic signals and growth-promoting signals cannot be excluded.

Results of the current study demonstrated a significant correlation

of CD10 expression with tumor grade and tumor invasion. 

Conflicting results for CD10 expression have also been reported

with regard to the grade and invasion of TCC. A previous study 

reported an inverse correlation of CD10 expression with tumor stage

and no association with tumor grade [8]. Another recent study

demonstrated a higher degree of CD10 expression in primary tumor

and tumor centers than in nodal metastatic foci and invasion front,

respectively [9]. In addition, a favorable outcome in primary tumors

with high CD10 expression has also been reported. In addition,

CD10 expression was found to be a good prognostic marker in 

uterine cervical cancer and non-small cell lung cancer, suggesting

that CD10 has an anti-tumor effect [20,21]. In addition, a recent

study demonstrated that CD10-expressing fibroblasts induced by 

interleukin-1 produced by squamous cell carcinoma inhibited 
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Fig. 3. The relationship between expression of CD10 and E-

cadherin in transitional cell carcinoma (TCC). CD10 expression

showed significant correlation with abnormal expression of 

E-cadherin in TCC.



Cancer Res Treat. 2012;44(4):262-266

266 CANCER  RESEARCH AND  TREATMENT

invasion of cancer cells through degradation of substance P [22].

The above mentioned results can be supported by the fact that CD10

is capable of degrading a number of bioactive peptides and cytokines

necessary for growth of tumor cells. Therefore, the assumption that

CD10 is expressed in high grade and invasive tumors in order to

stop their progression cannot be excluded.

In contrast, several previous studies have reported correlation of

CD10 expression with the grade and stage of TCC and shorter mean

survival [10-12]. CD10 expression was also associated with liver

metastasis and a decrease in the five-year disease-free survival rate

in colon cancers [23]. In the current study, CD10 expression

showed reciprocal correlation with membranous E-cadherin 

expression in tumors. Several studies have reported that the 

reduction of E-cadherin expression in TCC was closely associated

with high grade and advanced stage as well as poor survival

[24,25]. CD10 is a cell surface zinc-dependent metallopeptidase.

MMPs can help cancer cells in invasion of adjacent extracelluar

matrix via EMT through cleavage of E-cadherin and production of

the activated splice variant Rac1b, stimulating elevation of the 

levels of cellular reactive oxygen species, which in turn leads to an

increase in expression of Snail [3,4]. Overall, the possibility that

CD10 expression may be correlated with progression of TCC is also

considered.

C o n c l u s i o n

Greater expression of CD10 was observed in non-neoplastic 

bladder urothelium, compared with TCCs, and its expression

showed close correlation with the grade and invasion of TCCs. In

addition, CD10 expression showed reciprocal correlation with 

expression of membranous E-cadherin in tumors. Overall, CD10 is

again expressed at a certain stage during the neoplastic process of

TCCs and could play some roles in their carcinogenesis.
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