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Abstract 

The purpose of this study is to quantify from a histological point of view, the expression of Snail, both nuclear and 
cytoplasmic, correlating it with cytokeratin 18 immunoreactivity in normal prostate, benign prostate hyperplasia, and 
prostate cancer by estimates of integrated optical density per unit area in arbitrary units of uncalibrated optical density 
per µm2. These estimates will be made both globally and locally to verify the heterogeneity of these markers. Linear 
regression was applied to investigate the correlation between the expression of Snail and the expression of cytokeratin 
18 in the study groups. Discriminant analysis performed to classify the cases in the study groups was also applied using 
Snail and cytokeratin 18 measurements as classifying variables. In all cases, Snail's immunoexpression is heterogeneous 
with local variations. In cancer, the expression of Snail is abundant at the nuclei, while in normal and hyperplastic tissue 
Snail is mainly cytoplasmic, which may indicate that in these situations, Snail predominates in an inactive form. The 
expression of Snail is negatively correlated with that of the epithelial marker cytokeratin 18; this could be correlated 
with mesenchymal epithelium transition developed in the cancer progression. Snail and cytokeratin 18 
immunoexpression were able to discriminate between normal, hyperplastic, and malignant prostate tissues. 
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1. Introduction

The histological changes detected in prostate pathology, both benign and malignant, show great local variability. Benign 
prostatic hyperplasia (BPH) is heterogeneous in tissue morphometry and expression of single essential genes [1]. 
Regarding malignant lesions, prostate cancer is a tumor that is usually made up of a multitude of cell lines that interact 
with each other and with non-tumor tissue, causing frequent intratumoral heterogeneity that explains the great 
variability that these cancers show in terms of recurrence and their invasiveness local and its dissemination at a distance 
[2, 3].  

The epithelial cells can undergo epithelial-mesenchymal transition (EMT) during prostate cancer progression, 
manifested by structural changes in their phenotype from columnar cells to spindle-shaped. This is associated with 
down-regulation of some epithelial cell markers such as E-cadherin and occludins, which leads to loss of intercellular 
adhesion, while mesenchymal markers such as vimentin and N-cadherin are up-regulated, allowing cells to move and 
migrate to other organs [4, 5]; also, the expression of these markers was correlated with an increase in cell proliferation 
[6]. 
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Interestingly, EMT also plays a role in the development and evolution of benign conditions such as BPH. Until recently, 
EMT has only been linked to the onset of BPH, however, there are morphological data that suggest that the increase of 
phenotypically mesenchymal cells derived from the prostate epithelium is related to the development of BPH [7, 8]. 
Some studies have observed areas of the ductal epithelium where cells do not express E-cadherin, lose their functional 
polarity, and become spindle-shaped. All this leads to the conclusion that in BPH there is no actual mesenchymal 
proliferation, but rather an accumulation of mesenchymal cells derived from the prostate epithelium [9]. 

Furthermore, EMT markers have been detected, both in BPH and in prostate cancer, for example mesenchymal markers 
such as N-cadherin, vimentin and fibronectin. Likewise, several transcription factors have been observed, among them 
Snail that act as repressors of E-cadherin. Subsequently, a decrease in markers of epithelial origin such as E-cadherin, 
B-catenin, cytokeratins and desmoplakin is detected in EMT [5, 10, 11]. 

In this study, we will focus on possible local changes in the expression of Snail, both in BPH and cancer. Snail was first 
described in Drosophila melanogaster [12-14], where it was shown to be essential for the formation of the mesoderm 
[15]. Besides, Snail homologues have been found in many species, including humans. Snail and its homologues have a 
role in promoting cell displacement, including phenomena such EMT where Snail was shown to transform epithelial 
cells into mesenchymal cells through the direct repression of E-cadherin expression [16, 17]. As indicated above, Snail 
downregulates several epithelial markers, such as desmoplakin, the epithelial mucin Muc-1, and cytokeratin-18 [13].  

The purpose of this study is to quantify, from a histological point of view, the expression of Snail, both nuclear and 
cytoplasmic, correlating it with immunoreactivity for cytokeratin-18 (ck18) in normal prostate, benign prostate 
hyperplasia, and in prostate cancer. These estimates will be made both globally and locally to verify the possible 
heterogeneity of these markers. 

2. Material and methods 

Thirty prostate specimens were collected from La Princesa Hospital (Madrid, Spain), ten were from adults, (CTR), age 
(mean±SD): 45±7; range: 30-47 years, all these specimens were of healthy subjects, without endocrine or reproductive 
pathology, deceased in traffic accidents, and eligible as donors for transplant, ten were surgical specimens 
(adenomectomies) from patients diagnosed of the adenofibromiomatous type of benign prostatic hyperplasia, (BPH), 
age (mean ± SD): 75 ± 10, range: 65-85 years, the other ten were surgical specimens (radical prostatectomy) from 
patients diagnosed with prostate carcinoma (CA): age (mean±SD): 70±10, range: 56 to 85 years. The diagnosis was 
confirmed by histopathology. Cancer cases were graded according to Gleason's score [18, 19]; only cases with a grade 
of 7(3 + 4) or 7(4 + 3) were included in the study. All cases were without prior neoadjuvant hormonal therapy. Ethical 
requirements were accomplished to obtain the prostatic tissue during the multi-organic extraction for transplant (CTR) 
or at the surgery (BPH and CA).  

2.1. Processing of the tissues  

The specimens were fixed for a week in 10% paraformaldehyde in PBS, pH 7.4. After fixation, each specimen from the 
three groups was thoroughly sectioned into 2-mm-thick slices, performed by isotropic uniform random sampling (IUR 
sections) [20] to preserve the isotropy of the tissue to implement all stereological estimates. All the slices were 
processed for paraffin embedding. Thirty sections (5-µm-thick) were performed on each block for 
immunohistochemistry.  

2.2. Immunohistochemistry  

At least 10 randomly selected slides per specimen were immunostained in CTR, BPH, and CA groups to detect Snail and 
ck18 immunoreactivities. Sections were incubated either with a rabbit polyclonal antibody to Snail (Abcam, Cambridge, 
UK) or with a monoclonal anti-cytokeratin-18 antibody (Abcam, Cambridge, UK), both diluted at 1:250. 

Pretreatment of sections by heat [21] was performed to enhance Snail and ck18 immunostaining. Other studies have 
widely described the rationals for immunohistochemistry [22-24].  

2.3. Data acquisition  

Three strips of ten immediately adjacent quadrats were explored for both Snail and ck18 immunostained sections from 
CTR, BPH, and CA groups. The origin and sense of the axis for each strip were chosen by systematic random sampling 
[25] for all the strips. The result was a series of images from the three groups, sized 512 × 6800 pixels. The final 
magnification (x1000) for Snail strips was such that 6800 pixels represented 855 μm. At that point, the strips were 8.5 
mm long. Therefore, the total length explored per section (ten sections) and per case (at least 10 cases) was 8.5 × 10 × 
10 = 850 mm (for CA cases, an appreciable percentage of the maximum specimen diameter) [26]. Likewise, the final 
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magnification (x100) for the study of the immunostained strips for ck18 was such that 6800 pixels represented 8550 
µm. Thus, the total length of the ck18 strip was the same as that explored for the immunostaining for Snail.  

The images were captured using a color digital camera DP 70 (Olympus Corporation of the Americas, PA, USA) with a 
resolution of 12.5 megapixels, attached to an Olympus microscope fitted with a motorized stage controlled by the 
stereological software Cast-Grid (Stereology Software Package, Silkeborg, Denmark). This program monitors the XY 
displacement of the microscope stage. It allows the selection of fields to be studied by systematic random sampling after 
inputting an appropriate sampling fraction [3].  

The strips were then mounted from the images captured, using the public domain Java image processing program, Image 
J (version 1.48), developed at the US National Institutes of Health and available at https://imagej.nih.gov/ij/index.html 
[27]. Subsequently, the resultant strips were processed using the same software. As indicated below, different protocols 
were followed to process the immunostained strips for Snail and ck18 to estimate the parameters under study. 

 Quantification of immunoreactivity for Snail expressed in prostate epithelial nuclei: In all study groups, the 
strips made on the preparations immunostained for Snail (Figure 1a), were processed to segment the 
immunostained epithelial nuclei (Figure 1b), using a plugin integrated in the Image J software. The strips thus 
modified were stored for later quantification. 

 Quantification of immunoreactivity for Snail expressed in the cytoplasm of prostate epithelium: A subtraction 
operator was employed using the Image J software to exclude the immunostained nuclei from the original 
strips, obtaining new strips with only the cytoplasmic immunostaining for Snail (Figure 1c), which were also 
stored to quantify the Snail immunoreactivity of the prostate epithelial cytoplasm. 

 Quantification of immunoreactivity for ck18 expressed in the cytoplasm of prostate epithelium: In all study 
groups, the strips made on the preparations immunostained for ck18, were processed to segment the 
immunostained epithelial cytoplasms (Figure 1d), using a plugin integrated in the Image J software. The strips 
thus processed were stored for later quantification. 

 

Figure 1 In (a) the image shown is a strip from a specimen of CA group immunostained to Snail; in (b) the image from 
(a) was processed to segment the immunostained epithelial nuclei; the image from (c) represents the result of 

substraction from (a) minus (b) resulting the visualization of Snail immunoreactive cytoplams. In (d), the image 
shown is a strip from a specimen of CA group immunostained to ck18. The scale bars from (a-c) represent 57 µm, and 

the scale bar from (d) represents 570 µm 

2.4. Quantitative methods for Snail and ck18 immunostainings 

There are abundant references on the use of integrated optical density for quantification in immunohistochemistry [28-
30], specifically concerning immunostaining carried out on prostate tissue [31-33]. Therefore, in the present study, local 
and global estimates of integrated optical density will be used at the nuclear and cytoplasmic levels to estimate the 
immunoexpression of the antibodies used. 

Local measurements of integrated optical density per unit area expressed in arbitrary units of uncalibrated optical 
density per µm2 (IOD) were obtained, both for nuclear and cytoplasmic immunostaining for Snail and cytoplasmic 
immunostaining for ck18.  

Each strip was segmented into orthogonal columns whose height was equal to the height of the entire strip, and the 
width was set at 19 µm for Snail strips, and at 190 µm for ck18 strips; so that the entires Snail strips were subdivided 
into a total of 45 columns (19 x 45 = 855 µm), and the ck18 strips also were subdivided into a total of 45 columns (190 
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x 45 = 8550 µm). IOD was automatically recorded by the image analysis system for all the columns orthogonal to the 
long axis. The resulting series of 45 consecutive rational numbers per visual field served as input signals for estimating 
the IOD measurements (per µm2 of either nuclear or cytoplasmic area) [26]. Results were plotted as a space series, being 
position in µm represented in the X-axis and the IOD in the Y-axis of the plot.  

The global measurement of IOD for Snail immunostaining was obtained, averaging the local IOD over the total number 
of strips for each case in CTR, BPH, and CA groups. 

2.5. Statistical analysis  

For IOD values along the space series, the local estimates of mean ± SEM for either Snail (nuclear and cytoplasmic) or 
ck18 (cytoplasmic) were performed and compared between CTR and BPH and between CTR and CA by a Student t-test. 
In addition, local estimates of IOD in CTR, BPH, and CA were compared intragroup.  

The following comparisons were made using ANOVA between the three study groups (CTR, BPH, and CA): Global IOD 
of nuclear Snail; Global IOD of cytoplasmic Snail; Global IOD of ck18. The global IOD values in the three study groups, 
for Snail and ck18, were expressed as mean ± SEM. The Newman–Keuls test performed comparisons between the means 
for all the groups studied. 

Linear regression was applied to investigate the possible correlation between the expression of Snail (nuclear or 
cytoplasmic) and the expression of ck18 in the study groups. On the one hand, the case populations subjected to linear 
regression were (CTR + BPH) and on the other (CTR + CA). The independent variable was ck18 IOD in all cases, while 
the dependent variables were either nuclear Snail IOD or cytoplasmic Snail IOD. For all the comparisons, the level of 
significance was p < 0.05. 

To find out which were the variables that classify most accurately cases in the groups (CTR, BPH, and CA) considered, 
stepwise linear discriminant analysis was applied to the study groups for the different local variables: nuclear Snail IOD, 
cytoplasmic Snail IOD, and ck18 IOD. According to Wilks' lambda, the discriminant variables were selected at each step. 
The variable that minimizes the overall Wilks' Lambda or maximizes the associated F statistic (F to enter = 3.84 and F 
to remove = 2.71). Lambda Wilks's statistic explains the rate of total variability that is not due to differences among 
groups. A lambda of 1 means that the mean of the discriminant scores is the same in all groups, and there are no 
variability between groups, and a lambda near 0 means that there is a big difference among groups. Therefore, Wilk's 
lambda provides a test of the null hypothesis that the population means are equal. The larger lambda is, the less 
discriminating power is present [34]. The variables included in the analysis could define discriminant functions, whose 
graphic representation will show the clustering of the cases studied around the corresponding centroids of each group. 

3. Results  

3.1. Qualitative results 

Nuclear immunostaining for Snail was observed in the acinar epithelium in all the groups analyzed. Likewise, 
immunoreactivity for Snail is visualized in the cytoplasm of epithelial cells both in normal cases (CTR) and in 
pathological cases (BPH and CA). In the CTR and BPH groups, immunoreactivity is detected in both columnar and basal 
cells. From a qualitative point of view, there are no differences between the cases of the CTR group and the pathological 
cases of both the BPH and CA groups. Neither do qualitative differences appear to be detected in cytoplasmic 
immunostaining for Snail in the groups studied (Figure 2a-c). Immunoreactivity to ck 18 was visualized in acini from 
CTR, BPH, and CA groups (Figure 2d-f). 
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Figure 2 In (a), the image shown is from a case of CTR group, nuclei from both columnar (empty arrowheads) and 
basal (black arrowheads) cells are immunoreactive to Snail. Immunostaining to Snail was also detected in the 

cytoplasm (empty arrows). In (b), the image is from a case of the BPH group; nuclei from both columnar (empty 
arrowheads) and basal (black arrowheads) cells are immunoreactive to Snail. Immunostaining to Snail was abundant 

in the cytoplasm (empty arrows). In CA group (c) was also detected Snail immunoreactivity in both nuclei (empty 
arrowheads) and cytoplasms (empty arrows) from acinar tumor cells. Immunoreactivity to ck18 (empty stars) was 

visualized in acini from CTR (d), BPH (e), and CA (f) groups. The scale bars from (a-c) represent 18 µm, and from (d-f), 
180 µm 

3.2. Local and global quantitative estimates of Snail and ck18 IOD 

When the local estimates of nuclear Snail IOD are compared with the corresponding estimates of cytoplasmic IOD, 
throughout the spatial series of the data from CTR and BPH groups, it was detected that the cytoplasmic values are 
significantly higher than the nuclear values in the 46 % of the points of the spatial series of the CTR group and more 
than 90% of the points of the series of the BPH group (Figure 3 a,b). While in the case of the spatial series of the CA 
group, no significant differences between nuclear and cytoplasmic IOD are detected at any point (Figure 3c). 

When the spatial series of the CTR group are compared with those corresponding to the BPH group, in the case of 
cytoplasmic Snail IOD, significant differences between both groups are only observed in one location of the series (247 
µm from the origin of coordinates). However, the trend is that the highest values correspond to BPH (Figure 4a). For 
the Snail IOD nuclear series, although the values of the BPH group also tend to be higher than those of the CTR group, 
there are no significant differences at any point (Figure 4b). No significant differences were observed when comparing 
the different locations along the spatial series of cytoplasmic Snail IOD in CTR with the corresponding ones in CA (Figure 
5a). However, for the spatial series of nuclear Snail IODs, it is detected that in 18% of the locations, the IOD of the CA 
group is significantly higher than in the CTR group (Figure 5b). 
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Figure 3 Diagrams for space series of local Snail IOD values along the X-axis (position in μm) of the correspondent 
strips of CTR cytoplasm versus CTR nucleus (a); HBP cytoplasm versus HBP nucleus (c); CA cytoplasm versus CA 
nucleus (c). Each point from each diagram represents the mean ± SEM of the values from each space location. The 

asterisks in (a) and (b) graphs indicate that there are significant differences among the local means affected (p < 0.05) 

 

Figure 4 Diagrams for space series of local Snail IOD values along the X-axis (position in μm) of the correspondent 
strips of CTR cytoplasm versus HBP cytoplasm (a); CTR nucleus versus HBP nucleus (b). Each point from each diagram 
represents the mean ± SEM of the values from each space location. The asterisk in (a) diagram indicates that there is a 

significant difference among the local means affected (p < 0.05) 
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Figure 5 Diagrams for space series of local Snail IOD values along the X-axis (position in μm) of the correspondent 
strips of CTR cytoplasm versus CA cytoplasm (a); CTR nucleus versus CA nucleus (b). Each point from each diagram 

represents the mean ± SEM of the values from each space location. The asterisks in the (b) diagram indicate that there 
are significant differences among the local means affected (p < 0.05) 

 

Figure 6 Diagrams for space series of local ck18 values along the X-axis (position in μm) of the correspondent strips of 
CTR cytoplasm versus BPH cytoplasm (a); CTR cytoplasm versus CA cytoplasm (b). Each point from each diagram 

represents the mean ± SEM of the values from each space location. None of the local values show significant 
differences between the space series shown in the diagram (p < 0.05) 

In the spatial series immunostained for ck18, it is observed that the ck18 IOD in the CTR group does not show significant 
differences in any location, both when compared with their BPH or CA counterparts. However, it is visualized that the 
trend in the CA group is that the ck18 IOD is lower throughout the series than in the CTR group (Figure 6a,b). 



Open Access Research Journal of Life Sciences, 2022, 04(02), 050–062 

57 

Globally considered the cytoplasmic and nuclear IOD for Snail immunoreactivity does not show significant differences 
when comparing the study groups. However, the cytoplasmic IOD seems to be lower in BPH (Figure 7a), while nuclear 
IOD seems to increase in CA (Figure 7b). As was for the Snail IOD in the global comparison, the global ck18 IOD does not 
show significant differences between the three study groups, although the values are higher in CTR than in BPH and CA 
(Figure 7c). 

 

Figure 7 Bar diagrams expressing global mean ± SEM for (a) cytoplasmic Snail IOD, (b) nuclear Snail IOD in CTR, BPH, 
and CA groups, and (c) for ck18 IOD between CTR, BPH, and CA groups. The letters on the top of error bars indicate 

the significance. Bars with the same letters do not differ significantly (p < 0.05). 

3.3. Correlation studies 

In CTR and BPH groups, correlation between IOD nuclear Snail and ck18 immunostainings was observed. The linear 
regression shows a positive slope that was not significantly ≠ 0 (p = 0.458) (Figure 8a). However, the IOD values for 
both cytoplasmic Snail and ck18 immunostainings for the same groups, were adjusted to linear regression with a 
negative slope that was significantly ≠ 0 (p < 0.0001) (Figure 8b). The distribution of points representing the CTR and 
BPH cases was relatively homogenous along with the graphs, with no trend to clustering (Figure 8a,b).  

In CTR and CA groups, in the case of correlation between IOD nuclear Snail and ck18 immunostainings, the linear 
regression shows a negative slope that was significantly ≠ 0 (p < 0.0001) (Figure 8c). However, for the same groups, the 
IOD values for both cytoplasmic Snail and ck18 immunostainings were adjusted to linear regression with a positive 
slope that was not significantly ≠ 0 (p = 0.694) (Fig. 8d). In the two types of linear regression, the points representing 
the CA group accumulated in the regions of the graph that show high IOD values for Snail immunostaining and low IOD 
values for ck18 immunoreactivity (Figure 8c,d). 
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Figure 8 Graphs expressing the linear regression between: CTR and BPH groups for the variables: (a) ck18 IOD and 
nuclear Snail IOD; (b) ck18 IOD and cytoplasmic Snail IOD; and between CTR and CA groups for the variables: (c) ck18 

IOD and nuclear Snail IOD; (d) ck18 IOD and cytoplasmic Snail IOD. The p-values in the upper right corner of each 
graph indicate the significance of the slope (≠ 0) of the corresponding equation. For images a-d, the cases of the CTR 

group are represented by empty circles and those of the BPH and CA groups by solid circles 

3.4. Discriminant analysis 

The discriminant analysis performed to classify the cases in the study groups (CTR, BPH, and CA) reveals that the 
variables were, ordered for classificatory power:  

 Nuclear Snail IOD. 
 Cytoplasmic Snail IOD. 
 Ck18 IOD. 

With these variables in the model, 87% of individuals were correctly classified. Table 1 shows the significant reduction 
of Wilks' lambda statistic with these variables included in the model. 

Table 1 Discriminant analysis to classify the CTR, BPH and CA cases after local IOD variables 

Entered variable1 Wilks' lambda2     F3      p4 

nuclear Snail IOD       0.239 105.901 <0.001 

cytoplasmic Snail IOD       0.229 98.972 <0.001 

ck18 IOD       0.127 28.217 <0.001 
1Selected variables.  2This column shows the Wilks’ lambda for every variable entered.  3F distribution of Snedecor, the F minimum value for 

entering the variables was 3.84.  4Level of significance p < 0.05. 

The two canonic discriminant functions obtained in the analysis, and represented in a bi-dimensional plot, show an 
appropriate clustering of points from the individual cases around corresponding group centroids (Figure 9). 
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Figure 9 Scatter plot for canonic discriminant functions 1 and 2, obtained after introduction in the analysis of nuclear 
Snail IOD, cytoplasmic Snail IOD, and ck18 IOD variables. The cases for CTR, BPH, and CA groups are represented by 

empty circles, empty squares, and solid circles, respectively. The group centroids for CTR, BPH, and CA are depicted by 
triangles 

4. Discussion 

It is evident that, both in the normal prostate and in BPH, the immunostaining for Snail estimated by IOD is more 
relevant at the cytoplasms than at the nuclei, this could be interpreted as in these situations, Snail is mostly in its 
inactivated (cytoplasmic) form, probably through its ubiquitination [35, 36].  

In various tissue locations, it is observed that for the CA group, the IOD of nuclear immunostaining for Snail is 
significantly higher than for the CTR group. However, overall, no differences are found; this seems to confirm that Snail 
is expressed locally in prostate cancer, which could have a role in the malignant progression of the tumor as has already 
been indicated by numerous authors [5, 6]. The fact that the global expression of Snail is not relevant in the cases 
studied, and its heterogeneity of expression at the local level, would be in agreement with the behavioral variability of 
prostate cancer in terms of invasiveness and aggressiveness [6, 13, 37].  

The IOD of immunostaining for ck18, considered both globally and locally, never showed significant differences between 
CA, BPH, and CTR; however, the trend observed is that in cancer, the immunoexpression of ck18 is lower in all locations 
than in BPH and CTR, this may correlate with what has been described in other studies about the lower expression of 
cytokeratins and other epithelial markers as a consequence of EMT manifested in tumor processes [7, 13]. 

In a previous study, the local variability of immunoexpression for ck18 in prostate cancer has been verified [38]. In the 
present work, a correlation was detected between the IOD of immunostaining for Snail with the same parameter for 
ck18. This correlation was differently manifested according to the groups studied. In the case of BPH plus CTR, it is 
observed that the increase of IOD for cytoplasmic Snail is significantly associated with a decrease of IOD for ck18; 
however, this significant association does not occur when the CA and CTR groups are studied together. 

When the IOD for nuclear Snail is correlated with the IOD for ck18, the opposite occurs: For BPH plus CTR, it is observed 
that the increase of IOD for nuclear Snail is not significantly associated with a decrease of IOD for ck18. At the same 
time, this association is significant when the CA plus CTR groups are studied. These observations confirm what is 
indicated by other authors [6, 39], that the expression of Snail in the nuclei of tumor cells indicates the activity of this 
transcription factor related to the down-regulation of epithelial markers such as ck18 [7, 13], while the expression of 
Snail in the cytoplasm would correspond to inactive Snail [35, 36].  

It is interesting to note that when CTR plus BPH are considered together, the cases from the two groups are 
homogeneously distributed. In contrast, separate clusters from CTR and CA cases are formed when the CTR plus CA are 
studied. This phenomenon highlights the above mentioned in that in tumor cases the immunoexpression of nuclear 
Snail is negatively correlated with the immunoreactivity of ck18 as a manifestation of EMT [5, 13].  

The discriminant analysis has revealed that the variables that estimate the IOD of immunostaining for Snail (nuclear 
and cytoplasmic) and the variable that measures the IOD for immunostaining for ck18 have an adequate capacity to 
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classify the cases into the three groups studied. In other words, the use of these variables allows 87% of cases to indicate 
whether a specimen is of normal prostate tissue, benign hyperplasia, or cancer. These data emphasize what other 
authors have highlighted about the pivotal role of Snail repression in developing therapeutic mechanisms leading to 
inhibition of epithelial to mesenchymal transition in metastatic prostate cancer cells [40, 41].  

5. Conclusion 

The following conclusions can be drawn from the present study: In all cases, Snail's immunoexpression is heterogeneous 
with local variations. In prostate cancer, the expression of Snail is abundant at the nuclei. At the same time, in normal 
and hyperplastic tissue, Snail is mainly cytoplasmic, which may indicate that in these situations, Snail predominates in 
an inactive form. The expression of Snail is negatively correlated with that of the epithelial marker ck18; this could be 
correlated with mesenchymal epithelium transition developed in the cancer progression. Snail and ck18 
immunoexpression were able to discriminate between normal, hyperplastic, and malignant prostate tissues. 
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