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Abstract: 
Recent reports provided evidence that epithelial to mesenchymal transition (EMT) and some matrix 

metalloproteinases (MMPs) contribute to the invasion and metastasis of cancer cells. This study investigated 

the expression pattern of some EMT markers (E-cadherin and Vimentin) and some MMPs (MMP-2 and 

MMP-9) in transitional cell carcinoma (TCC). Fifty five paraffin embedded biopsies were included in this 

study. Expression pattern of E-cadherin and Vimentin was evaluated by immunohistochemistry while 

cytoplasmic mRNA expression of both MMP-2 and MMP-9 were determined by in situ hybridization. The 

expression of all markers were significantly increased with the increase of patient's age (≥ 50 years), and 

furthermore an increase in men expression when compared to women. Interestingly, all healthy tissues 

showed positive E-cadherin expression while they did not show any expression of Vimentin, MMP-2 and 

MMP-9.  E-cadherin expression decreased, whereas expression of Vimentin increased according to the grade 

and stage of the tumor. Similarly, both MMP-2 and MMP-9 expression were increased with the progression 

of TCC. The current study conclude that a decrease in E-cadherin together with increased Vimentin, MMP-2 

and MMP-9 are significant markers that correlate with poor prognosis of TCC.  
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Introduction: 
In terms of morbidity and mortality, TCC of 

the urinary bladder is considered one of the most 

prevalent solid malignancies worldwide, with a high 

incidence in industrialized nations (1-3). It accounts 

for 90% of bladder carcinoma and is classified into 

superficial (75%) and muscle invasive tumors 

(25%) (4). In Iraq, bladder cancer is fifth most 

prevalent of all cancer types, with 1163 registered 

cases in 2011, and  the ratio of men to women at 

3:1. For men bladder cancer is second most 

common cancer at 9.3 % and in women ranked 

tenth at 2.7 %. According to the latest WHO data 

published in 2014, bladder cancer deaths in Iraq 

reached 984 or 0.67 % of total deaths (5). The 

extracellular matrix (ECM) is a vital structure that is 

essential for a normal organ development and tissue 

homeostasis, and deregulated ECM remodeling 

leads to many diseases, including cancer (6). Since 

micro metastasis, is the initial and extremely 

important point in tumor metastasis (4), it is pivotal 

to recognize the molecular mechanisms leading to 

invasion and metastasis of bladder cancer cells. 
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Exons 7 and 9 mutations showed an 

association with bladder cancer initiation and 

metastasis (7, 8).The invasiveness of epithelial cells 

depends on the activation of the EMT (9). The 

molecular features of the EMT involve down 

regulation of the epithelial adhesion protein E-

cadherin and expression of the mesenchymal 

intermediate filament protein Vimentin (10). The E-

cadherin belongs to the diverse family of cadherin, 

membrane-associated glycoproteins, and is 

expressed in epithelial cells intermediating cell-cell 

cohesion and playing a crucial role in epithelial cell 

brow and tissue remodeling (11). In ordinary cells, 

E-cadherin's cytoplasmic domain binds with 

subtypes β or γ of the catenin proteins, which ensure 

the connection to the actin microfilament, thus 

insuring cytoskeleton integration and establishment 

of cellular adhesion (12). In tumor progression, loss 

of cellular adhesion is a crucial point, resulting in 

invasive and poorly differentiated tumors (13), 

therefore, the loss of epithelial cell polarity is the 

essential feature of EMT and mesenchymal cell 

properties occupation (2, 14, 15). Oppositely, the 

main characteristic features of mesenchymal cells 

are loosely associated cells and disorganized 

cellular layers that lack polarity and tight cell-to-
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cell adhesion proteins, making these cells favorable 

to cell migration (16). Vimentin is a member of type 

III intermediate filament protein family, and known 

to be one of the most widely expressed and highly 

conserved proteins, responsible for changing the 

cellular shape and strengthening the cytoskeleton 

exists in cells of mesenchymal origin such as 

leukocytes, endothelial cells, and smooth muscle 

cells (17). Recently, it has been observed on 

apoptotic cells
 

and thrombin-activated platelets 

(18). It was also detected with a diverse expression 

patterns in bladder cancer and normal urothelia (19, 

20). Increased Vimentin expression has been 

reported in various epithelial cancers, and correlates 

with tumor growth, invasion, metastasis and poor 

prognosis (10). Thus, the main characteristic 

features of EMT are correlated with partition of 

intracellular tight junctions and loss of cell-cell 

cohesion and these results in the loss of epithelial 

features and tend to acquire the mesenchymal 

morphology (21). Finally, they boost cell motility, 

resulting in the freeing of cells from the parental 

epithelial tissue site and gain the ability to 

reconstitute metastatic colonization at distant sites 

(16). Meanwhile, invasion through basement 

membranes and interstitial ECM necessitate the 

action of proteolytic enzymes. Among these 

enzymes, MMPs are able to degrade almost all of 

the ECM components (6, 22). MMP-2 (gelatinase 

A) and MMP-9 (gelatinase B) are secreted, zinc-

dependent, have a fibronectin-like domain, cancer-

associated endopeptidases. They cleave various 

targets (ECM, cytokines, chemokines and growth 

factor receptors) that conversely regulate signaling 

pathways in cell growth, inflammation, migration, 

angiogenesis and invasion (4). Accordingly, the aim 

of this study was to evaluate the relationship of E-

cadherin, Vimentin, MMP-2 and MMP-9 

expressions as probable prognostic factors with 

relevance to tumor grade and stage in TCC of the 

urinary bladder. 

 

Material and Methods: 
Tissue specimens 

Samples were collected from fifty- five 

paraffin embedded biopsies belonging to patients 

with TCC, with an age ranged from 36 to 70 years, 

were included in this retrospective study. The tissue 

specimens were collected from the archives of 

histopathology laboratories in Baghdad, Iraq from 

August 2015 to May 2016. These tissue blocks were 

diagnosed primarily according to the 

histopathological records of bladder biopsy 

specimens. Based on Tumor /Node/ Metastasis 

(TNM) system (23). Bladder cancer was classified 

into grades (GI, GII, GIII) and stages (Ta, T1, T2). 

Twenty five patients had GI, 18 had GII, and 12 had 

GIII. While 12 had Ta, 24 had T1, and 19 patients 

had T2. Each obtained tissue sample was 

histopathologically re-evaluated by specialist 

pathologist in order to confirm the records and 

choose the best sections of tissues. Furthermore, ten 

normal bladder tissues were obtained from the 

archives of Forensic Medicine Institute in Baghdad, 

Iraq. They were from eight males and two females 

and the mean age was the same as patients group. 

Formalin-soaked, paraffin embedded tissue blocks 

were divided with microtome into sections 4μm 

thick. From each tissue case, the first section was 

stained with standard haematoxylin and eosin 

(H&E), and the other (4) sections were placed on 

positively charged slides for Immunohistochemical 

staining for the detection of E-cadherin and 

Vimentin and In situ hybridization for the MMP-2 

and MMP-9 investigations. 

 

Immunohistochemical staining 
The wax embedded sections were 

deparaffinized with xylene then rehydrated with 

decreasing concentrations of alcohol. The slides 

were rinsed in 0.01mol/L citrate buffer (pH 6.0), 

and heated in the oven (100º C) to regain the 

antigen. Slides were placed in 3% hydrogen 

peroxide to cover the endogenous peroxidase 

activity and rinsed with phosphate buffered saline 

(PBS). The primary antibody was placed on the 

tissue sections and the mouse monoclonal anti 

human E- cadherin NCH- 38 clone and the mouse 

monoclonal Vimentin antibody V9 clone (DAKO, 

USA) were applied at a dilution of 1:100 for each 

and secondary antibody was added to the sections 

then washed with PBS. The slides were stained with 

diaminobenzidine (DAB) chromogen, then 

counterstained with haematoxylin, dehydrated, and 

finally cover slips were placed. The positive control 

was provided with the kit (DAKO, USA), while the 

negative control was made by using the procedure 

described above, but PBS was used instead of the 

primary antibody.  

 

In situ hybridization technique 

After dewaxing and dehydration, the slides 

were treated with proteinase K solution.  Probe for 

human MMP-2 (Maxim Biotech Cat. No. IH-

60025) and MMP-9 (Maxim Biotech Cat. No.: IH-

60028) and the hybridization/ detection kit 

(provided from Maxim Biotech/USA Cat. Number 

IH-6001(IHD-0050)) was placed on the slide and 

incubated overnight incubation at 37°C, which 

allow hybridization of the probe with the target 

nucleic acid. The slides were rinsed in detergent 

wash then treated with RNase A solution and 

streptavidin conjugate. 5-bromo-4-chloro-3-indolyl 

phosphate/nitro blue tetrazolium substrate-
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chromogen solution (BCIP/NBT) conjugate was 

dropped on tissue section and finally, slides were 

examined under a light microscope. In positive 

cells; a blue colored precipitate appeared at the site 

of the probe. Slides were then counterstained with 

nuclear fast red (NFR) and DPX was used as a 

permanent-mounting medium to mount sections. 

 

Scoring system:   

 All tissue specimens were blindly 

investigated by two independent pathologists. The 

stained sections were examined and scored using 

Olympus light microscope (Japan) at 400X 

magnification. In case of E-cadherin and Vimentin 

which had been examined by 

immunohistochemistry, the tissue sections were 

scored quantitatively according to the scoring 

system of Sumi et al (24).Examination and scoring 

of MMP-2 and MMP-9 expression were done 

according to the scoring system of Blancato et al 

(25). 

 

Statistical analysis 

        In this study we used the Statistical Analysis 

System-SAS 2012 program for difference factors in 

study parameters. For significant compare between 

percentages; Chi-square test was used (26).  

 

Results 
  Fifty –five tissue specimens belonging to 

patients with TCC were included in this study, with 

a mean age of 57 years and the number of patients 

less than 50 years was 13, with a male to female 

ratio of 3:1(41 male and 14 female). E-cadherin, 

Vimentin, MMP-2 and MMP-9 markers were 

evaluated according to age, sex, and histological 

grades and stages. 

 

Expression of markers and their interpretation 

according to age and sex 

 TCC tissue specimens were investigated 

for E-cadherin, Vimentin, and MMP-2 and MMP-9 

markers. The TCC cases were divided into two 

groups according to age; <50 years and ≥ 50 years. 

Notably, the expression of all markers was 

significantly increased with the increase of patient's 

age (≥ 50 years). Interestingly, all healthy tissues 

showed positive E-cadherin expression while, there 

was no expression of Vimentin, MMP-2 and MMP-

9 according to age and sex for grade and stage of 

the tumor. From Table 1, it can be noticed that there 

was significant differences between male and 

female in E- cadherin expression in association with 

grade of tumor. While, these significant differences 

were showed an expression of Vimentin and MMP-

2 in association with stages of the tumors (Table 2).  

 

Table 1. Expression of markers and its association with grade of the tumor according to sex 
Parameters Male (N=41) Female (N=14) Chi-square 

value 
Positive Negative Positive Negative 

E-cadherin 18 (73.26%) 23 (26.74%) 4 (28.57%) 10 (71.43%) 11.36 ** 

Vimentin 15 (36.59%) 26 (63.41%) 6 (42.86%) 8 (57.14%) 1.88 NS 

MMP-2 22 (53.66%) 19 (46.34%) 8 (57.14%) 6 (42.86%) 1.06 NS 

MMP-9 33 (80.49%) 8 (19.51%) 11 (78.57%) 3 (21.43%) 0.661 NS 

** (P<0.01), NS: Non-Significant. 

 

Table 2. Expression of markers and its association with stage of the tumor according to sex 
Parameters Male Female Chi- square 

value Positive Negative Positive Negative 

E-cadherin 15 (36.59%) 26 (63.41%) 5 (35.71%) 9 (64.29%) 1.06 NS 

Vimentin 10 (24.39%) 31 (75.61%) 7 (50.00%) 7 (50.00%) 8.72 ** 

MMP-2 30 (73.17%) 11 (26.83%) 12 (85.71%) 2 (14.29%) 6.03 ** 

MMP-9 34 (82.93%) 7 (17.07%) 12 (85.71%) 2 (14.29%) 1.16 NS 

** (P<0.01), NS: Non-Significant. 

 

Immunohistochemical analysis of E-cadherin 

and Vimentin 

  According to grade of the tumor; E-

cadherin expression was noticed in the cytoplasm of 

22 (40%) of TCC cases, this include 15 (60%) in 

grade I, 5 (27.8%) in grade II, and 2 (16.7%) in 

grade III; whereas 33 (60%) of TCC did not show 

any expression of E-cadherin as shown in Table 3 

and Fig.1. Furthermore, Table 4 revealed the 

association between E- cadherin expression and 

stage of tumor. It can be noticed that, E-cadherin 

expression was positive in the cytoplasm of 20 

(36.4 %) of TCC cases, consisting of 8 (14.5%) in 

stage Ta, 9 (16.3%) in stage T1, and 3 (5.4%) in 

stage T2; however 35 (63.6%) of TCC did not 

appear any expression of E-cadherin protein. 
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Table 3. Expression of E- cadherin with grade of the tumor 
Grade Positive Negative 

No. (%) No. (%) 

GI (N=25) 15 60.00 10 40.00 

GII (N=18) 5 27.78 13 82.22 

GIII (N=12) 2 16.67 10 83.33 

Control (N=10) 10 100 0 0.00 

Chi-square value --- 14.72 ** --- 14.72 ** 

** (P<0.01). 

 

Table 4. Expression of E- cadherin with stages of the tumor 
Stage Positive Negative 

No. (%) No. (%) 

Ta (N=12) 8 66.67 4 33.33 

T1 (N=24) 9 37.50 15 62.50 

T2 (N=19) 3 15.79 16 84.11 

Control (N=10) 10 100 0 0.00 

Chi-square value --- 11.53 ** --- 11.53 ** 

** (P<0.01). 

 
Figure 1. (A) E- cadherin expression in TCC (B) no expression of E- cadherin in TCC (mag.400X) 

 

Vimentin expressions were evaluated in 

TCC cases and it was observed that Vimentin was 

expressed in 22(40%) of TCC cases and 33(60%) 

did not show any expression of Vimentin according 

to grades of the tumor (Table 5 and Fig. 2). Table 6 

shows that the expression of Vimentin with stages 

of the tumor; in which 17(30.9%) of TCC cases 

were positive and 38(69.1%) were negative.  

 

Table 5. Expression of Vimentin with grades of the tumor 
Grade Positive  Negative  

No. (%)  No. (%)  

GI (N=25) 6 24.00 19 76.00 

GII (N=18) 7 38.89 11 61.11 

GIII (N=12) 9 75.00 3 25.00 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 12.65 ** --- 12.65 ** 

** (P<0.01). 

 

Table 6. Expression of Vimentin with stages of the tumor 
Stage Positive  Negative  

No. (%)  No. (%)  

Ta (N=12) 3 25.00 9 75.00 

T1 (N=24) 7 29.17 17 70.83 

T2 (N=19) 7 36.84 12 63.16 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 9.42 ** --- 9.42 ** 

** (P<0.01). 

B 
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Figure 2. (A) Vimentin expression in TCC (B) no expression of Vimentin in TCC (mag.400X) 

    

In situ mRNA hybridization for MMP-2 and 

MMP-9 

          The results demonstrated that there was an 

increase of MMP-2 expression with the increase of 

grade and stage of the tumor compared to healthy 

control group. (Tables 7, 8 and Fig. 3A).  

 

Table 7. Expression of MMP-2 with grades of the tumor 

Grade 
Positive Negative 

No. (%) No. (%) 

GI (N=25) 10 40.00 15 60.00 

GII (N=18) 13 72.22 5 27.78 

GIII (N=12) 10 83.33 2 16.67 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 13.68 ** --- 13.68 ** 

** (P<0.01). 

 

Table 8. Expression of MMP-2 with stages of the tumor 
Stage Positive  Negative  

No. (%)  No. (%)  

Ta (N=12) 5 41.67 7 58.33 

T1 (N=24) 19 79.17 5 20.83 

T2 (N=19) 18 94.74 1 5.26 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 14.27 ** --- 14.27 ** 

** (P<0.01). 

 

Similarly, MMP-9 expression was 

increased with the increase of grade and stage of the 

tumor and there was statistically significant 

differences compared with control group. (Tables 9, 

10 and fig. 3B). 

 

Table 9. Expression of MMP-9 with grades of the tumor 
Grade Positive  Negative  

No. (%)  No. (%)  

GI (N=25) 19 76.00 6 24.00 

GII (N=18) 14 77.78 4 22.22 

GIII (N=12) 11 91.67 1 8.33 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 14.07 ** --- 14.07 ** 

** (P<0.01). 
 

Table 10. Expression of MMP-9 with stages of the tumor 
Grade  Positive  Negative  

No. (%)  No. (%)  

G1 (N=12) 7 58.33 5 41.67 

G2 (N=24) 21 87.50 3 12.50 

G3 (N=19) 18 94.74 1 5.26 

Control (N=10) 0 0.00 10 100 

Chi-square value --- 14.62 ** --- 14.62 ** 

** (P<0.01). 

A B 
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Figure 3. (A) In situ MMP-2 expression in TCC (mag.400X), (B) MMP-9 expression in TCC 

(mag.400X). Red arrow= positive expression, black arrow= negative expression. 
 

Discussion: 
Bladder cancer is ranked as the ninth most 

diagnosed cancer worldwide (27) and it ranks 13
th
, 

in mortality rates, which decrease in the most 

advanced countries (28). Although the modern 

therapeutic strategies of bladder cancer have made 

great progress, the undesirable molecular events, 

especially susceptibility to invasion and metastasis, 

are still puzzling in clinical treatment, often 

resulting in an insufficient therapy and dissatisfying 

prognosis (4). Since the molecular markers hold 

considerable promise for predicting patient 

prognosis, various markers are in practice to 

diagnose the TCC by immunohistochemistry and in 

situ hybridization techniques (1, 4, 29, 30, and 31). 

Our study tried to evaluate four biomarkers; two of 

which linked to EMT (E-cadherin and Vimentin) 

and the rest linked to tumor invasion and metastasis 

(MMP-2 and MMP-9) to determine the occurrence 

of expression of these molecules in vivo and the 

capability of using such markers as prognostic tools 

of TCC. The incidence of the disease in women is 

increasing, but remains 3-4 times lower compared 

with the incidence in men, but gender differences 

varied greatly between countries (28). Our findings 

showed the same pattern and most of TCC patients 

were male (41 cases) and only 14 cases were 

female. Also, The current results show that 

expression of all studied markers were among age 

groups, while it was noticed that older age group 

(≥50) and men showed high expression of all 

markers. The spotted patterns and tendency of 

bladder cancer incidence worldwide reflect the 

expansion of tobacco smoking. An Iraqi study 

suggest that carcinogens exist in cigarettes could be 

induce mutations in K-ras gene which showed to 

play an important role in bladder cancer developing. 

The homozygous genotype of some mutations of 

the H-ras proto-oncogene is detected at an 

increased risk of bladder cancer (32).  On the other 

hand, the current study revealed that the expression 

pattern of E-cadherin decreased and Vimentin 

increased according to the grade and stage of the 

TCC (from Grades I to III and stages Ta to T2) and 

these differences were statistically significant. 

Several findings showed different types of results in 

this issue and some results were in accordance with 

our study (1, 29, and 30). One of the study results 

demonstrated that an increase of E-cadherin was 

associated with increasing tumor grade, and it was 

observed that 59.5% of cases were positive for E-

cadherin via immunohistochemical analysis and 

their positivity was higher in low grade papillary 

carcinoma than in high grade. In the same study, E-

cadherin expression was found to have a 

statistically significant decrease with stage of the 

tumor while Vimentin positivity showed an 

expression pattern opposite to that of E-cadherin 

(29). Favaretto et al found a significant association 

between E-cadherin expression and adverse 

clinicopathological features such as advanced 

pathological tumor stage, high pathological tumor 

grade, and lymph node metastases (13). Another 

study also confirms that Vimentin was found to 

have statistically significant correlations with grade, 

recurrence, and progression;  it demonstrated  that 

Vimentin was overexpressed in 69.56% of TCC 

cases and its positivity increased according to grade 

of the TCC, it was 42.85%, 72.22%  and 92.85% in 

grade I, grade II, and grade III respectively(1). 

Many arguments support the theory that EMT plays 

a vital role in tumor invasion and metastasis, 

because the cells will acquire a more motile and 

invasive phenotype (2). Several studies have 

revealed that decreased E-cadherin and increased 

Vimentin correlates with poor survival in patients 

with bladder cancers (29, 30). Other studies of 

bladder carcinoma cell lines reported that the loss of 

E-cadherin expression is accompanied by novel 

expression of N-cadherin, representing cadherin 

switching from an epithelial-specific classic 

cadherin to a mesenchymal- specific cadherin, such 

EMT-related events accompany increased motility 

and invasion in bladder carcinoma cells (20). 

However, the present study results confirmed that 

Vimentin expression is associated with the grade 

and stage of the tumor with an expression pattern 

opposite to that of E-cadherin. For a tumor cell to 

A B 
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invade the extracellular membrane, it must first 

overcome homotypic forces that maintain cell-to-

cell adhesion within the primary tumor and then 

traverse through an altered extracellular membrane 

to enter the systemic circulation (4). The MMPs are 

degradative enzymes that alter the surrounding 

extracellular membrane and allow tumor cells to 

migrate into the surrounding matrix (6). In addition 

to the ability of MMPs to remodel ECM, some of 

these molecules, such as MMP-3, MMP-9, MMP-

14, and MMP-28, are known to induce EMT 

directly (4, 33). Elevated expression levels of 

MMP-2 and MMP-9 are found in the tissue, serum, 

and urine of patients with bladder tumors (1, 31), a 

study result reported that virulent TCC is 

characterized by a high MMP-9:E- cadherin ratio 

(34). Our results were consistent with those 

findings, specifically that a high expression level of 

both MMP-2 and MMP-9 coupled with low level of 

E-cadherin and high level of Vimentin expression  

and  this was associated  significantly with 

aggressiveness of TCC. Several studies have shown 

a direct regulation of MMPs by EMT-associated 

transcription factors (33, 35). It was recently 

demonstrated that transforming growth factor TGF-

β1 which is one of the pivotal factors regulating 

EMT, can lead to an increase in the expression of 

MMPs, such as MMP-2 and MMP-9, in breast and 

oral cancers (33).
 

In conclusion, E-cadherin, 

Vimentin, MMP-2 and MMP-9 expressions in TCC 

showed significant relation with tumor grade and 

stage and using of these markers together will be 

helpful in the prognosis of TCC. 

 

Conflicts of Interest: None. 
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الميزنكيمية وانتشار الاورام السرطانية للتنبؤ بمستقبل مرضى سرطان  -التعبير عن بعض المعلمات الطلائية

 الخلايا الانتقالية للمثانة البولية

 
 لمي خليل اسماعي

 
 .العراق, جامعة بغداد, بغداد, قسم علوم الحياة, كلية العلوم

 

 :الخلاصة
 من بين السمات الأكثر تميزًا للأورام الخبيثة هي غزو الورم الخبيث وانتشار الخلايا السرطانية. أثبتت الدراسات الحديثة أن الانتقال

الميزنكيمي يساهم في هذا الحدث المهم ويرتبط مع فقدان الخواص الطلائية واكتساب ميزات الخلايا الميزنكيمية. علاوة على ذلك ,  -الطلائي

والتي تلعب   Matrix metalloproteinases (MMPs)د تم مؤخرًا إثبات أن بعض انواع الانزيمات المحللة للبروتين المعروفه باسم فق

الميزنكيمي بشكل  -(  يمكن أن تحفز الانتقال الطلائي ECMدورا مهما في غزو الأورام الخبيثة عن طريق إعادة تشكيل المادة الخارج خلوية )

( وبعض Vimentinو  E-cadherinالميزنكيمي )  -ذه الدراسة , تم التحري عن نمط تعبير بعض علامات الانتقال الطلائيفي ه مباشر.

الميزنكيمي ذات الصلة و  -( في الجسم الحي لتحديد ما إذا كانت علامات الانتقال الطلائي MMP-9و  MMP-2الانزيمات المحللة للبروتين)

MMPs خزعة سرطانية مطمورة بشمع  55مرضى سرطان الخلايا الانتقالية للمثانة البولية. شملت الدراسه   يمكن أن تتكهن بمستقبل

 خزع نسيجية طبيعية ماخوذه من المثانة خلال التشريح.  10البارافين مأخوذه من المرضى الذين يعانون من سرطان الخلايا الانتقالية و

بينما تم تحديد تعبير  immunohistochemistryاسطة تقنية التصبيغ المناعي النسيجي بو Vimentinو  E-cadherinتم تقييم نمط تعبير 

mRNA  السيتوبلازمي لكل منMMP-2  وMMP-9  بواسطة التهجين الموضعيin situ hybridization  لوحظ زيادة التعبير عن .

سنة( ولدى الذكور مقارنة بالإناث. ومن المثير للاهتمام أن جميع الأنسجة  50)≤ جميع العلامات بشكل ملحوظ مع زيادة عمر المريض 

. بينما انخفض MMP-9و  MMP-2و  Vimentinفي حين أنها لم تظهر أي تعبير عن  E-cadherinالسليمة أظهرت تعبيرًا إيجابياً عن 

وفقا  Vimentinئية معنوية ؛ في حين زاد التعبير عن مع تقدم درجة ومرحلة الورم وكان هذا الفرق ذو دلالة إحصا E-cadherinتعبير 

مع تطور السرطان. ويمكن أن نستنتج أن  MMP-9و  MMP-2لدرجة ومرحلة الورم. وبالمثل , سجلت زيادة في التعبيرعن كل من 

بل سرطان كانت علامات هامة تنذر بسوء مستق MMP-9و  Vimentin  ,MMP-2جنبا إلى جنب مع زيادة   E-cadherinانخفاض 

 الخلايا الانتقاليه.
 

 .E-cadherin , MMP-2  ,MMP-9 , TCC  , Vimentin الكلمات المفتاحية:


