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Abstract
Histopathology is gold standard in diagnosis of prostate cancer but 
it is a cumbersome method. On the other hand, prostate specific 
screening has revolutionized in detection of prostate cancer but due 
to PSA’s lack of sensitivity and as it is not cancer specific novel 
biomarkers are needed to improve risk assessment. To measure 
and compare the level of soluble E-cadherin and prostate specific 
antigen in the detection of prostate cancer, this cross-sectional 
study was conducted at the Department of Laboratory Medicine 
in collaboration with the Department of Urology, BSMMU, Dhaka, 
from March 2017 to February 2018. Total 70 patients were enrolled 
and divided into Group A (PCa) and Group B (BPH). Each group 
was consisted of 35 subjects who had histopathologically proven 
prostate cancer and benign prostatic hyperplasia. E-cadherin 
with a cut off value 7.3, 95% CI 0.91-1.00, had 74.3% sensitivity 
and 97.1% specificity for prediction of PCa. 80 KDa fragment of 
E-cadherin is more specific but was not available. Comparison 
of E-cadherin in prostate cancer without metastasis and with 
metastasis is recommended. Immunohistochemical examination of 
E-cadherin in biopsy sample is also recommended.
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Introduction
Prostate cancer is the major public health issue worldwide 

because of its increased mortality and morbidity rates. It is evaluated 
as a most frequently observed solid neoplasm. Environmental factors 
together with genetic predisposition plays vital role in prostate cancer 
development, however, its etiology remains unclear [1]. In developed 
countries, prostate cancer is now the most common male cancer, 
accounting for 11.9% of the annual cancer burden [2]. The incidence 
of prostate cancer has increased over the past 10 years, because of 
Prostate Specific Antigen (PSA) screening and public awareness [3]. 
Prostate cancer is killing over 10000 men in UK every year. In the year 
2000, the number of prostate cancer was estimated about 5,13,000 
worldwide [4]. Higher incidence has been observed among men with 
better socioeconomic circumstances and educational attainment [2]. 

It is common in northern Europe and the USA (particularly in the 
black population) but is rare in China and Japan. It rarely occurs 
before the age of 50 and has a mean age at presentation of 70 years 
[5]. In the last 20 years, with the widespread use of prostate specific 
antigen as a screening tool, a greater proportion of patients present 
with localized prostate cancer was identified [6]. However, there is no 
authentic statistical data in Bangladesh. National institute of cancer 
research and hospital, Dhaka recorded that the annual mortality rate 
per 1,00,000 people from prostate cancer has increased by 34.9% since 
1990 to 2013, which is an average of 1.5% a year [7]. Prostate cancers 
tend to arise within the peripheral zone of the prostate and almost 
all are adenocarcinomas (Table 1). Metastatic spread to pelvic lymph 
nodes occurs early and metastases to bone, mainly the lumbar spine 
and pelvis, are common [5]. Prostate cancer rarely causes symptoms 
until it is advanced. So early detection of this cancer is critical [8].

Due to the biological heterogeneity of PCa and rapidly 
expanding treatment options, tumor-specific characteristics of the 
disease is required to optimize outcome and avoid overtreatment 
with unnecessary adverse effects [6,9]. Until now, Prostate Specific 
Antigen (PSA) remains the only clinically relevant diagnostic and 
follow-up biomarker [10]. Recent research has been aimed at finding 
markers to overcome the limitation of PSA, not only to diagnose 
PCa but also to distinguish between local and metastatic disease [11]. 
The detection of prostate cancer, its clinical staging and prediction 
of its prognosis remain topics of paramount importance in clinical 
management. The digital rectal examination, although once the “gold 
standard” has been largely supplemented by a variety of techniques 
including serum and tissue based assays. Methods of analysis of 
PSA have been improved and other tumor markers and biologic 
determinants are on the horizon. Advances in body imaging have also 
provided new capability for non-invasive assessment [12]. Marker 
detection in serum is attractive since sampling is simple and ideal for 
screening [13]. A panel of serum biomarkers known to be involved in 
inflammatory processes and tumor genesis of different types of cancer 
was evaluated for diagnostic and predictive potential in a cohort of 
patients with PCa. E-Cadherin, N-Cadherin, β-Catenin, Integrins, 
Focal adhesion kinase, Connexins and Matrix metalloproteinases all 
appear promising biological markers associated with the early stage 
metastatic process in prostate cancer [14].

PSA is a glycoprotein which is secreted exclusively by the 
prostatic epithelium. It is not a tumor specific antigen as it reacts with 
prostatic materials in benign and malignant tissues. It can transiently 
increase after the manipulation and the irritation of genitourinary 
tract (Table 2). An elevated level of serum PSA not only detects 
aggressive malignancy but it is also associated with benign prostate 
hyperplasia (BPH) and with mildly aggressive, slowly progressive 
neoplasia [14]. Nevertheless, PSA is expressed by the cancer tissue 
at 3 ng/ml/gram of cancer in blood, against 0.3 ng/ml/gm of tissue 
in BPH. The serum PSA levels are influenced by the patient’s ages 
and prostatic sizes. In a healthy 60 years old man with no evidence 
of prostatic carcinoma, the serum PSA concentration increases by 
approximately 3.2% per year [15]. The concentration of PSA is a 
million times higher in prostatic fluid than in the blood and normally 
only small amount is absorbed into the blood stream [16]. Although 
PSA value of>4 ng/ml has 80% sensitivity detecting prostate cancer 
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but specificity is only 20% [17]. The sensitivity and specificity of PSA 
are not sufficient to make it an ideal tumor marker for screening and 
early detection. All diagnosed patients will not require treatment 
and only patients at high risk of having a deadly cancer will require 
aggressive therapy. So, overtreatment must be avoided to prevent the 
unnecessary exposure to the risk of treatment related adverse events 
[9]. The prime mediator of epithelial cell-cell adhesion participates in 
the development and architecture maintenance of epithelial tissues. 
Cadherin superfamily consists of more than 40 members, which share 
common characteristics. Among cadherins, E-cadherin is the most 
important molecule. E-cadherin mediates lateral cell-cell adhesion 
in secretory tissues, like prostate. It is a type-1 calcium dependent cell 
adhesion molecule and is a major componant of adheren junctions in 
epithelial cells [14]. It is expressed in epithelial tissues being involved 
in the formation and maintenance of the histoarchitecture. Loss of the 
function or/and the expression of any of the elements of the E-cadherin/
catenins complex impair cell adhesiveness resulting to a loss of the 
normal tissue architecture [8]. Reduced/absent expression of E-cadherin 
has been found in a variety of human carcinomas including gastric, head 
and neck, bladder, prostate, colorectal and breast cancer [18].

In normal physiological condition, E-cadherin plays an important 
role in embryonic development, morphogenesis and maintenance 
of epithelial integrity. Furthermore, loss of E-cadherin expression 
correlated well with the in vitro invasive phenotype of cancer cell lines. 
In human cancers, E-cadherin expression in epithelium is correlated 
inversely with tumor grade [19]. There is no association between 
expression of E-cadherin fragment in serum and any of the following 
clinical parameters: age, preoperative prostate specific antigen, 
seminal vesicle involvement, surgical margin, tumor size, weight of 
prostate gland and race [3]. Loss of E-cadherin expression in cell is 
correlated inversely with tumor grade. There is aberrant expression 
of E-cadherin with increase grade of human prostate cancer [19]. 
Proteolytic cleavage of E-cadherin from cell surface may account 
for the soluble form which has been found in serum and urine with 

elevated levels in patients with a variety of cancers [20]. The 120 kDa, 
full-length E-cadherin is known to be important for well-functioning 
cell-cell adhesion and its cleavage has been linked to the malignant 
progression of adenocarcinomas including prostate cancer [21,22]. To 
determine the frequency of E-cadherin expression, HECD1 antibody 
is detected which binds to an extracellular epitope of E-cadherin. 
There is a strong correlation between membrane and cytoplasmic 
E-cadherin immunoreativity (P<0.01). E-cadherin expression is 
significantly higher in bone and soft tissue metastasis (P<0.01) [23]. 
Soluble E-cadherin yielded favorable discriminative ability over PSA 
for more aggressive tumors with a Gleason score>7 (P=0.01) [10]. In 
a recent study, an 80 kDa fragment of full length E-cadherin has been 
described as almost exclusively observed in the neoplastic aspect of 
prostate cancer tissue. There is significant expression of the E-cadherin 
in serum with local PCa and metastatic PCa (P<0.001) compared to 
healthy individuals and benign enlargement of prostate [3]. This 80 
kDa fragment is exclusively seen in neoplastic prostate tissue and may 
represent a useful biomarker of prostate cancer disease progression 
[3]. The correlation between aberrant soluble E-cadherin (120 kDa) 
expression and local extension of tumor is highly significant (p<0.005) 
(Figure 1). The presence of metastatic tumor is significantly correlated 
with aberrant soluble E-cadherin (120 kDa) expression (P<0.001) 
[19]. The 80 kDa fragment of E-cadherin in serum is exclusively 
raised in prostate cancer. But due to unavailability of its measuring 
kit in world market, soluble full length (120 kDa) E-cadherin can also 
be measured as a serum biomarker for prostate cancer (Table 3). PSA 
is only a screening test and the histopathological study is an invasive 
procedure. Furthermore there is no study related to E-cadherin in 
prostate cancer in Bangladesh.

Therefore, the aim of this study is to evaluate full length soluble 
E-cadherin in prostate cancer and in benign enlargement of prostate 
and then compare its accuracy with PSA and histopathological 
findings in context to our population.

Age (years)
Group A (n=35) Group B (n=35) p Value
N % n %

51-60 9 25.8 14 40.0
61-70 15 42.9 15 42.8
71-80 6 17.1 3 8.6
>80 5 14.3 3 8.6
Mean ± SD 67.9 ± 10.7 64.7 ± 10.4 0.075ns

Range (min, max) 50,90 41,87
Ns: Not Significant 
Group A: Prostate Cancer (PCa)
Group B: Benign Prostatic Hyperplasia (BPH)
p value reached from unpaired t-test

Table 1: Association between age with PCa and BPH (n=70).

E.cad
(cut off value)

Histopathological finding
Total+ve for

PCa
-ve for
PCa (BPH)

Positive (≥7.26) 26 (74.3%)
(true positive)

1 (2.9%)
(false positive) 27

Negative (<7.26) 9 (25.7%)
(False negative)

34 (97.1%)
(true negative) 43

Total 35 35 70

Cut off value of E-cadherin for PCa was set at calculated median of 7.26 µg/l with s.e. 0.21.
s.e.: Standard Error

Table 2: Comparison of E-cadherin finding with histopathological finding of PCa (n=70).



Citation: Islam N, Nashimuddin Ahmed AN, Jahan N, Kakoly MM, Islam S, et al. (2018) Soluble E-Cadherin in Prostate Cancer as a Serum Biomarker in 
Contrast to Prostate Specific Antigen. J Nephrol Ren Dis 2:1.

• Page 3 of 5 •Volume 2 • Issue 1 • 1000115

doi: 10.4172/2576-3962.1000115

Materials and Methods
A cross-sectional study was conducted at the Department of 

Laboratory Medicine in collaboration with the Department of 
Urology, BSMMU, Dhaka, from March 2017 to February 2018. Total 
70 patients were enrolled in this study and divided into Group A 
(PCa) and Group B (BPH). Each group was consisted of 35 subjects, 
who had histopahtologically proven prostate cancer and benign 
prostatic hyperplasia. Sample size was calculated by using formula 
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 (DANIEL's Biostatics, 9th edition). PSA and 

E-cadherin in both prostate cancer and benign prostatic hyperplasia 
were measured by automated analyzer and Human E-cadherin ELISA 
kit respectively. Patient’s with prostate cancer who received any cancer 
specific treatment, chronic inflammatory diseases of prostate, other 
epithelial carcinomas (Eg. Colon carcinoma, bladder carcinoma, oral 
carcinoma) were excluded. Data were collected by a predesigned pro-
forma. Data were processed and analyzed using computer software 
SPSS (Statistical Package for Social Sciences). The test statistics to 
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, Student’s t-test (for comparison of data 

presented in quantitative scale), validity test with level of significance 
being set 0.05 and the Receiver Operating Characteristic (ROC) curve 
(Table 4). The accuracy of the screening test was judged against the 
histopathological diagnosis made on biopsy material taken from the 
lesion by validity test.

Results and Discussion
In this study, it was observed that the mean ± SD age was 67.9 

± 10.7 years in PCa group and 64.7 ± 10.4 years in BPH group. The 
difference was statistically not significant (p>0.05). Tsaur et al. showed 
the median age at tumor diagnosis was 65 years. Constantinou and 
Feneley [4] obtained in their study that aged ranged 60-74 years 
in prostate cancer. Sukesh et al. showed that most of the prostatic 
enlargements were iin the age group of 60-79 years. In the present 
study, it was observed that the mean ± SD of PSA was 83.99 ± 48.76 
ngm/l in PCa group and 7.49 ± 5.93 ngm/l in BPH group. The 
difference was statistically significant (p<0.05) between two groups. 
Tsaur Igor et al. showed that the median PSA level of prostate cancers 
with poor Gleason’s score was 70.7 ng/ml. Ahmed and Naz et al. 

Figure 1: Receiver-operator characteristic (ROC) curve of E-cad for prediction of PCa.
Based on the receiver-operator characteristic (ROC) curves PCa had the best area under curve, which is significantly associated to identification of PCa. 
Receiver-operator characteristic (ROC) were constructed using PCa value of the patient’s E.cad with a best combination of sensitivity and specificity for 
prediction of PCa which gave PCa cut off value of 7.3 with 74.3% sensitivity and 97.1% specificity as the value and for identifying the E.cad for prediction of PCa.
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E-cadherin
(cut off value)

Histopathological finding
Total+ve for

BPH
-ve for
BPH(PCa)

Positive (≤ 6.27) 27 (77.1%)
(true positive)

1 (2.9%)
(false positive) 28

Negative (>6.27) 8 (22.9%)
(False negative)

34 (97.1%)
(true negative) 42

Total 35 35 70
Cut off value of E-cadherin for BPH was set at calculated median of 6.27 µg/l with s.e. 0.31.
s.e.: Standard Error

Table 3: Comparison of E-cadherin finding with histopathological finding of BPH (n=70).
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showed in their study that mean ± SD of PSA in prostate cancer 
41.9 ± 38.7 ng/l and in BPH 13.5 ± 10.5 ng/l. In this current study, 
it was observed that the mean ± SD of E-cad was 7.77 ± 0.80 µg/l in 
PCa group and 4.08 ± 2.39 µg/l in BHP group. The difference was 
statistically significant (p<0.05) between two the groups. Kuefer et al. 
found that the mean ± SD of E-cadherin in PCa was 9.46 ± 0.42 and 
in BPH was 6.27 ± 0.21, which is nearly consistent with the present 
study. In the present study, E-cadherin was evaluated in the diagnosis 
of PCa with a cut off value ≥ 7.26, by histopathological finding, true 
positive 26 cases (37.1%), false positive 1 case (1.4%), false negative 
9 cases (12.8%) and true negative 34 cases (48%) were identified by 
histopathological finding. Umbas et al. [19] found that in patients 
with cancer tissue, E-cadherin expression was true positive in 32% 
and true negative in 42%, which is nearly consistent with this study.

In the current study, E-cadherin was evaluated in the diagnosis 
of BPH with a cut off value of ≤ 6.27 by histopathological finding, 
true positive 27 cases (38%), false positive 1 case (1.4%), false negative 
8 cases (11.4%) and true negative 34 cases (48%) were identified by 
histopathological finding. This was observed to detect the sensitivity 
and specificity of E-cadherin in BPH. There is no such study was done 
before to compare the E-cadherin finding with histopathological 
findings of BPH. In the present study, PSA was evaluated in the 
diagnosis of PCa positive with a cut off value of ≥45 ng/ml, true 
positive 24 cases, false positive 23 cases, false negative 11 cases and 
true negative 12 cases were identified by histopathological finding. 
In this current study, it was observed that in PSA evaluation of BPH 
positive with a cut off value of ≤ 10 ng/ml, true positive 26 cases, false 
positive 25 cases, false negative 9 cases and true negative 10 cases 
were identified by histopathological finding. Comparison of PSA 
finding was done with the histopathological findings of both PCa and 
BPH to detect the sensitivity and specificity of PSA as per specific 
objective. But no such study was found to compare the PSA with 
histopathological finding.

In the present study, the validity of E-cadherin and PSA in the 
diagnosis of PCa had sensitivity 74.3% and 68.6%, specificity 97.1% 
and 34.3%, accuracy 85.7% and 51.4%, positive predictive values 

96.3% and 51.1%, negative predictive values 79.1% and 52.2% 
respectively (Table 5). Sensitivity was higher in E.cad in evaluation 
of PCa with compared to PSA but the difference was not statistically 
significant (p>0.05). However specificity, accuracy, positive predictive 
value and negative predictive value was significantly higher (p<0.05) 
in E-cadherin with compared to PSA. Tsaur Igor et al. found that 
E-cadherin had specificity of 96% in clinically significant PCa, which 
is compatible with this study. In intermediate ranges of PSA (4–10 
ngm/l), specificity is reported to be 20% with a sensitivity of 80% 
(Catalona). Thompson et al. showed that PSA had a specificity 20.5% 
and sensitivity 93% in prostate cancer, which is nearly compatible 
with this study. The validity of E-cadherin and PSA in the diagnosis of 
BPH positive had sensitivity 77.1% and 74.3%, specificity 97.1% and 
28.6%, accuracy 87.1% and 51.4%, positive predictive values 96.4% 
and 51.0%, negative predictive values 81.0% and 52.6% respectively. 
Sensitivity was higher in E-cadherin in the evaluation of BPH with 
compared to PSA but the difference was not statistically significant 
(p>0.05) however specificity, accuracy, positive predictive value 
and negative predictive value were significantly higher (p<0.05) 
in E-cadherin with compared to PSA (Table 6). Schofield Kevin et 
al. showed that sensitivity and specificity of E-cadherin was 72% 
and 97% respectively, which is consistant with current study. 
Proteomic profiles of 154 men with PSA 2.5-15 ngm/l were 67% 
specific for discriminating between positive and negative biopsies 
of prostatic disease according to Ornstein et al. PSA value of>4 
ng/ml has 80.0% sensitivity detecting prostatic hyperplasia but 
specificity is only 20% (Ramirez et al.). This is consistent with the 
present study. In this present study based on the receiver-operator 
characteristic (ROC) curves E-cadherin had the best area under 
curve, which is significantly associated to identification of PCa 
with area under the curve 96.0% in this present study. E-cadherin 
with a cut off value 7.3, 95% CI 0.91-1.00, had 74.3% sensitivity 
and 97.1% specificity for prediction of PCa. In a study Kuefer et 
al. [22] reported that PCa had a mean E-cadherin concentration 
of 7.26 ± 0.21, 95% CI 6.82–7.70. These findings were nearly 
consistent with our study.

Validity test
Group A p value

E-cad (%) PSA (%)
Sensitivity 74.3 68.6 0.596
Specificity 97.1 34.3 0.001
Accuracy 85.7 51.4 0.001

Positive predictive value 96.3 51.1 0.001
Negative predictive value 79.1 52.2 0.05

Table 4: Validity test of E.cad and PSA for evaluation of PCa (n=70).

Validity test
Group B p value
E-cad (%) PSA (%)

Sensitivity 77.1 74.3 0.273
Specificity 97.1 28.6 0.001
Accuracy 87.1 51.4 0.001
Positive predictive value 96.4 51.0 0.001
Negative predictive value 81.0 52.6 0.05

Table 5: Validity test of E.cad and PSA for evaluation of BPH (n=70).

95% Confidence interval (CI)
Cutoff value Sensitivity Specificity Area under ROC curve P value Lower bound Upper bound

PCa 7.3 74.3 97.1 0.960 0.001 0.911 1.00

Table 6: Receiver-Operator characteristic (ROC) curve of E-cad for prediction of PCa.
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So, observations of this study were within international norms. 
Our data indicate that, soluble E-cadherin can be used as serum 
biomarker in diagnosis of prostate cancer.

Conclusion
This study was undertaken to measure and compare the level of 

soluble E-cadherin and prostate specific antigen in the detection of 
prostate cancer. Most of the sample age belonged to 7th decade in 
both groups. Our study showed that E-cadherin was found higher 
than the cut off value in prostate cancer than benign prostatic 
hyperplasia. Specificity and accuracy are more than PSA. The 
E-cadherin level below the cut off value will therefore exclude 
prostate cancer. No invasive procedure is required for detection of 
prostate cancer. So, E-cadherin can be used as a diagnostic tool to 
detect prostate cancer.

References

1. Malik SS, Kazmi Z, Fatima I, Shabbir R, Perveen S, et al. (2016) Genetic 
polymorphism of GSTM1 and GSTT1 and risk of prostatic carcinoma-a meta-
analysis of 7,281 prostate cancer cases and 9,082 Healthy controls. Asian 
Pac J Cancer Prev 17: 2629-2635.

2. Shafique K, Oliphant R, Morrison DS (2012) The impact of socio-economic 
circumstances on overall and grade-specific prostate cancer incidence: A 
population-based study. British journal of Cancer 107: 575.

3. Kuefer R, Hofer MD, Gschwend JE, Pienta KJ, Sanda MG, et al. (2003) The 
Role of an 80 kDa fragment of E-cadherin in the Metastatic Progression of 
Prostate Cancer. Clinical Cancer Research 9: 6447-6452.

4. Constantinou J, Feneley MR (2006) PSA testing: An evolving relationship 
with prostate cancer screening. Prostate Cancer and Prostatic Diseases 9: 6.

5. Davidson Sir Stanley (2010) Davidson’s Principles and Practice of Medicine. 
22nd edition, New York: Churchill Livingstone. Elsevier 2010.

6. Joniau S, Pfister D, de la Taille A, Gaboardi F, Thompson A, et al. (2013) 
Controversies on individualized prostate cancer care: Gaps in current 
practice. Therapeutic Advances in Urology 5: 233-244.

7. National Institute of Cancer Research Hospital, 2013

8. Mayer B, Johnson JP, Leitl F, Jauch KW, Heiss MM, et al. (1993) E-cadherin 
expression in primary and metastatic gastric cancer: down-regulation 
correlates with cellular dedifferentiation and glandular disintegration. Cancer 
Research 53: 1690-1695.

9. Adami, HO (2010) The prostate cancer pseudo-epidemic. Acta Oncologica 
49: 298-304.

10. Tsaur I, Noack A, Makarevic J, Oppermann E, Waaga-Gasser AM, et al. 
(2005) CCL2 chemokine as a potential biomarker for prostate cancer: a pilot 
study. Cancer Res Treat 47: 306-312.

11. Dijkstra S, Birker IL, Smit FP, Leyten GH, de Reijke TM, et al. (2014) Prostate 
Cancer Biomarker Profiles in Urinary Sediments and Exosomes. J Urol 191: 
1132-1138.

12. Miller GJ, Brawer MK, Sakr WA, Thrasher JB, Townsend R (2001) Prostate 
cancer: Serum and tissue markers. Rev Urol 3: 11-19.

13. Amaro A, Esposito AI, Gallina A, Nees M, Angelini G, et al. (2014) Validation 
of proposed prostate cancer biomarkers with gene expression data: A long 
road to travel. Cancer Metastasis Rev 33: 657-671.

14. Mol AJ, Geldof AA, Meijer GA, Van der Poel HG, van Moorselaar RJ (2007) 
New experimental markers for early detection of high-risk prostate cancer: 
Role of cell-cell adhesion and cell migration. J Cancer Res Clin Oncol 133: 
687-695.

15. Sukesh C, Krishna KB, Teja PS, Rao SK (2013) Partial replacement of sand 
with quarry dust in concrete. International Journal of Innovative Technology 
and Exploring Engineering 2: 254-258.

16. Constantinou J, Feneley MR. (2006) PSA testing: An evolving relationship 
with prostate cancer screening. Prostate Cancer Prostatic Dis 9: 6-13. 

17. Ramirez ML, Nelson EC, Evans CP (2008) Beyond prostate-specific antigen: 
Alternate serum markers. Prostate Cancer and Prostatic Diseases 11: 216-
229.

18. Charalabopoulos K, Tsambalas S, Syrigos K, Giannakopoulos X, Kalfakakou 
V, et al. (2003) Correlation of E-cadherin expression with clinicopathological 
data in patients suffering from transitional cell carcinoma of the 
bladder. Experimental Oncology 25: 180-185.

19. Umbas R, Isaacs WB, Bringuier PP, Schaafsma HE, Karthaus HF, et al. 
(1994) Decreased E-cadherin expression is associated with poor prognosis 
in patients with prostate cancer. Cancer Research 54: 3929-3933.

20. Protheroe AS, Banks RE, Mzimba M, Porter WH, Southgate J, et al. (1999) 
Urinary concentrations of the soluble adhesion molecule E-cadherin and total 
protein in patients with bladder cancer. Br J Cancer 80: 273-278.

21. Giroldi LA, Schalken JA (1993) Decreased expression of the intercellular 
adhesion molecule E-cadherin in prostate cancer: biological significance and 
clinical implications. Cancer Metastasis Rev 12: 29-37.

22. Rios Doria J, Day KC, Kuefer R, Rashid MG, Chinnaiyan AM, et al. (2003) 
The role of calpain in the proteolytic cleavage of E-cadherin in prostate and 
mammary epithelial cells. J Biol Chem 278: 1372-1379.

23. Putzke AP, Ventura AP, Bailey AM, Akture C, Opoku-Ansah J, et al. (2011) 
Metastatic progression of prostate cancer and e-cadherin: regulation by Zeb1 
and Src family kinases. Am J Pathol 179: 400-410.

Author Affiliation                            Top
1Department of Laboratory Medicine, Bangabandhu Sheikh Mujib Medical 
University, Shahbag, Dhaka, Bangladesh
2Impulse Hospital, Dhaka, Bangladesh
3Asgar Ali Hospital, Dhaka, Bangladesh

Submit your next manuscript and get advantages of SciTechnol 
submissions

 � 80 Journals
 � 21 Day rapid review process
 � 3000 Editorial team
 � 5 Million readers
 � More than 5000 
 � Quality and quick review processing through Editorial Manager System

Submit your next manuscript at ● www.scitechnol.com/submission

http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:27268642&key=2016.17.5.2629
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:27268642&key=2016.17.5.2629
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:27268642&key=2016.17.5.2629
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:27268642&key=2016.17.5.2629
https://www.nature.com/articles/bjc2012289
https://www.nature.com/articles/bjc2012289
https://www.nature.com/articles/bjc2012289
http://clincancerres.aacrjournals.org/content/9/17/6447.long
http://clincancerres.aacrjournals.org/content/9/17/6447.long
http://clincancerres.aacrjournals.org/content/9/17/6447.long
https://www.nature.com/articles/4500838
https://www.nature.com/articles/4500838
https://journals.sagepub.com/doi/abs/10.1177/1756287213490053?journalCode=taua
https://journals.sagepub.com/doi/abs/10.1177/1756287213490053?journalCode=taua
https://journals.sagepub.com/doi/abs/10.1177/1756287213490053?journalCode=taua
http://cancerres.aacrjournals.org/content/53/7/1690.long
http://cancerres.aacrjournals.org/content/53/7/1690.long
http://cancerres.aacrjournals.org/content/53/7/1690.long
http://cancerres.aacrjournals.org/content/53/7/1690.long
https://www.tandfonline.com/doi/full/10.3109/02841860903584945
https://www.tandfonline.com/doi/full/10.3109/02841860903584945
https://www.e-crt.org/journal/view.php?doi=10.4143/crt.2014.015
https://www.e-crt.org/journal/view.php?doi=10.4143/crt.2014.015
https://www.e-crt.org/journal/view.php?doi=10.4143/crt.2014.015
https://www.jurology.com/article/S0022-5347(13)05884-9/fulltext
https://www.jurology.com/article/S0022-5347(13)05884-9/fulltext
https://www.jurology.com/article/S0022-5347(13)05884-9/fulltext
https://link.springer.com/article/10.1007%2Fs10555-013-9470-4
https://link.springer.com/article/10.1007%2Fs10555-013-9470-4
https://link.springer.com/article/10.1007%2Fs10555-013-9470-4
https://link.springer.com/article/10.1007%2Fs00432-007-0235-8
https://link.springer.com/article/10.1007%2Fs00432-007-0235-8
https://link.springer.com/article/10.1007%2Fs00432-007-0235-8
https://link.springer.com/article/10.1007%2Fs00432-007-0235-8
https://pdfs.semanticscholar.org/68dc/47118f3de37abf6065ac87f46a6952b39ba7.pdf
https://pdfs.semanticscholar.org/68dc/47118f3de37abf6065ac87f46a6952b39ba7.pdf
https://pdfs.semanticscholar.org/68dc/47118f3de37abf6065ac87f46a6952b39ba7.pdf
https://www.nature.com/articles/4500838
https://www.nature.com/articles/4500838
https://www.nature.com/articles/pcan20082
https://www.nature.com/articles/pcan20082
https://www.nature.com/articles/pcan20082
http://exp-oncology.com.ua/wp/wp-content/uploads/magazine/298.pdf?upload=
http://exp-oncology.com.ua/wp/wp-content/uploads/magazine/298.pdf?upload=
http://exp-oncology.com.ua/wp/wp-content/uploads/magazine/298.pdf?upload=
http://exp-oncology.com.ua/wp/wp-content/uploads/magazine/298.pdf?upload=
http://cancerres.aacrjournals.org/content/54/14/3929.long
http://cancerres.aacrjournals.org/content/54/14/3929.long
http://cancerres.aacrjournals.org/content/54/14/3929.long
https://www.nature.com/articles/6690351
https://www.nature.com/articles/6690351
https://www.nature.com/articles/6690351
https://link.springer.com/article/10.1007/BF00689788
https://link.springer.com/article/10.1007/BF00689788
https://link.springer.com/article/10.1007/BF00689788
http://www.jbc.org/content/278/2/1372.long
http://www.jbc.org/content/278/2/1372.long
http://www.jbc.org/content/278/2/1372.long
https://ajp.amjpathol.org/article/S0002-9440(11)00352-X/fulltext
https://ajp.amjpathol.org/article/S0002-9440(11)00352-X/fulltext
https://ajp.amjpathol.org/article/S0002-9440(11)00352-X/fulltext

	Title
	Corresponding Author
	Abstract
	Introduction 
	Keywords 
	Materials and Methods 
	Results and Discussion 
	Conclusion
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

