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Abstract. Objective: The aim was to examine the expression and localization of the five somatostatin receptors (termed
SSTR1–5) in radical prostatectomies (RPs) from patients with prostatic adenocarcinoma (PCa) under complete androgen ablation
(CAA) before operation.

Material: The five SSTRs were evaluated in the epithelial, smooth muscle and endothelial cells of normal-looking epithelium
(Nep), high-grade prostatic intraepithelial neoplasia (HGPIN) and PCa in 20 RPs with clinically detected PCa from patients
under CAA. 20 RPs with clinically detected PCa from hormonally untreated patients were used as control group.

Results: Concerning the secretory cells (i) membrane staining was seen for SSTR3 and SSTR4; the mean percentages of
positive cells, higher in SSTR3 than in SSTR4, decreased sharply in HGPIN and PCa compared with Nep; the mean percentages
in the androgen ablated group were 30–90% lower than in the untreated; (ii) cytoplasmic staining was seen for all 5 SSTRs; the
mean percentages of positive cells in Nep, HGPIN and PCa of the untreated group were similar, and in general as high as 80%
or more; in the treated group, the Nep values were similar to those in the untreated, whereas the values in HGPIN and PCa were
lower for SSTR1, 3 and 5, with a decrease of 30% for SSTR1; (iii) nuclear staining was seen with SSTR4 and SSTR5, the mean
percentages for the former being much lower than for the latter; treatment affected both HGPIN and PCa, whose proportions of
stained cells were 30–55% lower than in the untreated group. Cytoplasmic staining in the basal cells was seen for all 5 SSTRs,
both in Nep and HGPIN. The values in the treated group were lower than in the other, the difference between the two group being
in general comprised between 10 and 40%. Treatment did not affect SSTR staining in the smooth muscle and endothelial cells.

Conclusions: The present study expands our knowledge on the expression and localization of the five SSTRs in the prostate
following CAA.
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1. Introduction

The effects of androgens in both the normal and
neoplastic prostate are complemented by factors pro-
duced locally by stromal and epithelial cells, includ-
ing the neuroendocrine (NE) cells. Among the pep-
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tide hormones produced by these cells, somatostatin
(SST) has gained the most attention due to its antipro-
liferative activity and to the clinical use of SST ana-
logues [6].

The effects of SST analogues include a decreased
tumour cell growth and angiogenesis as well as an in-
creased cancer cell apoptosis [6]. These inhibitory ef-
fects are based on direct and indirect mechanisms. The
former are mediated by tumours expressing SSTRs,
whereas the latter may play a role in the regulation
of SSTR-positive cells by modulating the effect of
their growth stimuli, including the inhibition of secre-
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tion of growth-promoting factors, such as insulin-like
growth factor-1, epidermal growth factor and trans-
forming growth factor, all of which specifically regu-
late tumour growth [6].

Previous studies from our group evaluated the ex-
pression and localization of the five SSTRs in conven-
tional PCa and in PCa with NE differentiation [15,16].
The investigations pointed out that typing somatosta-
tin receptor expression could be of great relevance in
somatostatin analogue-based diagnostic and treatment
approaches. No information is available in the cur-
rent literature on whether CAA affects SSTR subtype
expression and localization in PCa. This information
would be of paramount importance in therapeutic ap-
proaches in which SST analogues could be combined
with other drugs, including those that interfere with the
effect of androgens on PCa.

The aim of the study was to examine the expres-
sion and localization of the somatostatin receptors
(SSTRs) in radical prostatectomy specimens with clin-
ical prostate cancer (PCa) from patients under CAA
before operation.

2. Material and methods

Forty RPs were obtained from the Pathology Ser-
vices associated with the United Hospitals–Polytech-
nic University of the Marche Region. The specimens
represented two groups of patients whose characteris-
tics are in Table 1:

• Group 1: twenty RPs with untreated acinar PCa
(see below). HGPIN was present in all 20. These
cases were from men with clinically detected
PCa. None of them was under androgen manipu-
lation before surgery. This group, used as control,
was included in a previous investigation [16].

• Group 2: twenty RPs with treated acinar PCa
(see below). HGPIN was present in all 20. These
cases were from men with clinically detected PCa
and under CAA (a LHRH analogue plus a non-
steroidal antiandrogen) for three months before
surgery. None of the cases of this group showed
neuroendocrine differentiation other than a few
scattered Chromogranin A positive cells.

Complete sampling was used to process the surgi-
cal specimens, examined histologically as 5 µm thick
whole-mount haematoxylin and eosin stained sections
[14]. The most representative blocks of the periph-
eral zone containing Nep, HGPIN and PCa were se-
lected for immunohistochemistry. The PCa of these
two groups was pT2a and Gleason score 6 (3 + 3)
(see also below), thus avoiding the influence of tumour
stage and grade in the expression of the five SSTRs.

The Gleason score of Group 2 refers to the evalu-
ation made in the pre-therapy biopsy. The reason for
not using the Gleason score in the CAA specimens was
that the therapy induced regressive changes to the point
that the tumour architecture, upon which the Gleason
grading system is based, was no longer identifiable. We
are aware of the fact that there is some discrepancy
between the Gleason score of the biopsy and that of
the specimen. In our experience 20% of patients with
a Gleason score 3 + 3 = 6 in their biopsies have a
higher score in the specimens, usually 7, the pattern 4
being in general of limited extent (unpublished obser-
vations). This means that, while the untreated RPs used
in this study had all a Gleason score 3 + 3 = 6, the
other group could have had a small proportion of cases
with a higher score. However, the tumour present in
our 20 cases from CAA patients showed all evident re-
gressive changes, as it is usually seen in tumours with
a Gleason score of 6 or lower.

Concerning recognition of HGPIN following CAA
a certain degree of secretory cell type stratification was

Table 1

Patient characteristics

Group No. of patients Mean age (years) and range Total serum PSA (ng/ml) Type of specimens Cancer features*

Untreated 20 66 (44–74) 2.4 (0.4–3.9) RP pT2a, GS 6 (3 + 3), PZ,

TTV, cc: 1.21 (0.40–3.51)

Androgen 20 63 (43–73) 2.9** (0.5–4.4) RP pT2a, GS 6 (3 + 3)**, PZ,

ablated TTV, cc: 0.19 (0.02–1.23)

Notes: See text for abbreviations.
∗Pathologic stage according to the 2009 TNM revision (all the pa-
tients were N0 and there was no evidence of metastasis related to
prostate neoplasia); GS – Gleason score; PZ – cancer origin in the
peripheral zone; TTV – total tumour volume; cc – cubic centime-
ters; median and range. ∗ ∗ PSA and GS as determined at the time of
(PSA) and in the initial prostate biopsy (GS).
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always present. However, crowding was less evident
than in the untreated high-grade PIN. The cells showed
cytoplasmic clearing and enlargement by coalescence
of vacuoles and rupture of cell membranes. The nu-
clei had different degrees of chromatin changes which
range from a mild condensation to a tightly condensed
state close to that observed in apoptosis. The nucleoli
became inconspicuous, without margination, and had
a decreased diameter. The basal-cell layer was easily
recognisable in most instances.

The immunohistochemical evaluation was also done
in consecutive sections from 5 pre-treatment biopsies
with Nep and PCa, representing 5 out the 20 patients
of Group 2.

The procedure for this research project conforms to
the provisions of the Declaration of Helsinki.

2.1. Immunohistochemical staining

2.1.1. Antibody against somatostatin receptor
subtypes

For immunohistochemistry, all rabbit polyclonal
anti-SSTR subtype antibodies were commercially ob-
tained from Chemicon® International Inc. (Temecula,
CA, USA). Dilution of the antibodies used is shown
in Table 2. Positive control experiments included nor-
mal human pancreas and/or anterior pituitary gland ob-
tained from surgery and autopsy, respectively. Nega-
tive controls were used for the tested antibodies; the
primary antibody was replaced by rabbit non-immune
serum.

2.1.2. Immunohistochemistry
Serial 5 µm thick sections mounted on silane-coated

slides were dewaxed in xylene and rehydrated through
a graded series of ethanol. Antigen retrieval was done
by microwave treatment for 20 min at 98◦C using
0.01 M Citric Acid buffer pH 6.0. Endogenous peroxi-

dase activity was quenched by incubating the sections
in 3% hydrogen peroxide for 10 min at room tempera-
ture. Non-specific binding sites were blocked through
pre-incubation with 1% albumin bovine in PBS for
20 min at room temperature. Reacted tissue sections
were then incubated with the antibodies for each SSTR
subtype for 18 h at 4◦C. Antigen-antibody complex
was subsequently visualized using the Envision™ De-
tection System kit peroxidase/DAB (DAKO, Glustrop,
Denmark) and counterstained with haematoxylin.

2.1.3. Evaluation of immunohistochemistry and
statistics

At least 1,000 cells were counted by one of us
(DM) in contiguous 400× microscopic fields in each
case, for the epithelial cells, separately in Nep, HGPIN
and PCa, as well as for the smooth muscle cells of
the stroma and endothelial cells. The basal cells were
evaluated in Nep and HGPIN. Nep was at least 5 mm
away from PCa, whereas smooth muscle and endothe-
lial cells were measured in areas approximately 1 mm
away from PCa. Immunostaining was evaluated for
the following three cell components: cytoplasm, mem-
brane and nucleus. Staining intensity was subjectively
graded as 1+, 2+ and 3+. In each case the percentages
of positive cells and of cells with strong intensity (i.e.,
2+ and 3+) were evaluated. For each group the mean
and standard deviation were then calculated. The dif-
ferences between groups were considered statistically
significant at a value of p < 0.05 (Mann–Whitney test,
SPSS software, SPSS Inc., Chicago, IL, USA).

2.2. Assessment of antibody specificity

The specificity of the five rabbit polyclonal anti-
SSTR antibodies employed in this study was shown

Table 2

Characteristics of the polyclonal antibodies used in immunohistochemistry

Antibody Type Immunogen* i.e., synthetic peptide from: Dilution Source

SSTR1 Rabbit C-terminal domain of human SSTR1 1/300 Chemicon International Inc., USA

SSTR2 Rabbit 2nd extracellular domain of human SSTR2 1/100 Chemicon International Inc., USA

SSTR3 Rabbit C-terminal domain of human SSTR3 1/300 Chemicon International Inc., USA

SSTR4 Rabbit N-terminal extracellular domain 1/400 Chemicon International Inc., USA

of human SSTR4

SSTR5 Rabbit C-terminal domain of human SSTR5 1/200 Chemicon International Inc., USA

“Visualization System” ENVISION™ – Ready-to-use Dako, Denmark

Note: ∗From Manufacturer’s data sheet.
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in a previous investigation with a western blot tech-
nique [13].

3. Results

The data for the 5 SSTRs in the epithelial, smooth
muscle and endothelial cells in Nep, HGPIN and PCa
are reported in Tables 3–7. Examples of the SSTR im-
munostaining in untreated and treated Nep, HGPIN
and PCa are shown in Fig. 1A–F.

3.1. Epithelial secretory cells

Membrane staining was seen for SSTR3 and SSTR4
(Table 3). The mean percentages of positive cells,
higher in SSTR3 than in SSTR4, decreased sharply in
HGPIN and PCa compared with Nep, in both groups.
The mean percentages in the androgen ablated group
were 30–90% lower than in the untreated one (Nep,
SSTR3: p < 0.001; HGPIN, SSTR4: p = 0.006).
A small proportion of cells with strong intensity was
only seen in the untreated Nep cases and, to much
lower extent, in the treated Nep ones.

Cytoplasmic staining was seen for all 5 SSTRs (Ta-
ble 4). The mean percentages of positive cells in Nep,
HGPIN and PCa of the untreated group were simi-
lar, and in general as high as 80% or more. In the
treated group, the Nep values were similar to those in
the untreated, whereas the values in HGPIN and PCa
were lower for SSTR1, 3 and 5, with a decrease of
30% for SSTR1 (HGPIN, SSTR1: p = 0.022; PCa,
SSTR1: p < 0.001). As shown in Table 4 (values
in parenthesis), treatment reduced the percentages of
strongly stained cells for all 5 SSTRs in Nep, HGPIN
and PCa.

Nuclear staining was seen with SSTR4 and SSTR5
(Table 5). The mean percentages for the former being
much lower than for the latter. Treatment affected both
HGPIN and PCa, whose proportions of stained cells
were 30–55% lower than in the untreated group (PCa,
SSTR4: p = 0.024; HGPIN, SSTR5: p = 0.002).
SSTR expression in Nep was no affected.

3.2. Basal cells

Cytoplasmic staining was seen for all 5 SSTRs, both
in Nep and HGPIN (Table 6). The values in the treated

Table 3

Percentages (mean ± standard deviation) of secretory cells with positive cell membrane staining

SSTRs Normal-looking epithelium HGPIN PCa

Untreated Androgen ablated Untreated Androgen ablated Untreated Androgen ablated

Subtype 3 54.1% ± 22.5 38.6% ± 6.6 5.4% ± 9.7 1.6% ± 1.5 6.3% ± 9.3 2.3% ± 1.1

(13.8% ± 8.6) (1.3% ± 1.3) (0% ± 0) (0% ± 0) (0.2% ± 0.4) (0% ± 0)

Subtype 4 9.2% ± 11.3 5.2% ± 6.1 4.2% ± 4.1 0.4% ± 0.6 5.8% ± 3.5 0.6% ± 0.8

(0.2% ± 0.4) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0)

Note: The values in brackets are those with strong intensity, i.e., with 2+ and 3+.

Table 4

Percentages (mean ± standard deviation) of secretory cells with positive cytoplasmic staining

SSTRs Normal-looking epithelium HGPIN PCa

Untreated Androgen ablated Untreated Androgen ablated Untreated Androgen ablated

Subtype 1 80.3% ± 10.3 80% ± 6.64 80.3% ± 11.5 54.7% ± 26.8 80.5% ± 14.8 53.8% ± 20.4

(6.4% ± 4.9) (4.9% ± 3.1) (8.3% ± 6.7) (3.9% ± 2.1) (8.7% ± 7.2) (2.5% ± 2.0)

Subtype 2 81.2% ± 14.5 79.5% ± 6.9 81.9% ± 11.8 75.1% ± 16.7 83.8% ± 9.2 74.2% ± 13.5

(6.0% ± 4.0) (5.0% ± 3.1) (8.0% ± 5.7) (5.0% ± 4.1) (10.2% ± 4.7) (5.3 ± 3.4)

Subtype 3 81.9% ± 10.2 81.6% ± 4.88 82.5% ± 11.2 73% ± 18.2 83.2% ± 14.9 72.2% ± 8.4

(8.1% ± 6.1) (4.0% ± 2.1) (9.5% ± 5.1) (3.5% ± 1.9) (10.5% ± 7.4) (4.5% ± 2.9)

Subtype 4 84.3% ± 9.7 85.6% ± 7.3 84.9% ± 8.9 84.4% ± 5.3 86.7% ± 9.9 83.3% ± 9.2

(5.1% ± 2.9) (4.0% ± 3.6) (9.2% ± 3.3) (5.1% ± 4.3) (13.9% ± 13.8) (4.8% ± 4.9)

Subtype 5 78.2% ± 8.2 80.3% ± 7.2 79.0% ± 18.9 68.8% ± 17.6 80.7% ± 13.1 66.2% ± 19.2

(4.7% ± 2.6) (4.5% ± 3.9) (5.8% ± 3.3) (3.3% ± 1.7) (6.1% ± 6.5) (3.3% ± 2.0)

Note: The values in brackets are those with strong intensity, i.e., with 2+ and 3+.
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Table 5

Percentages (mean ± standard deviation) of secretory cells with positive nuclear staining

SSTRs Normal-looking epithelium HGPIN PCa

Untreated Androgen ablated Untreated Androgen ablated Untreated Androgen ablated

Subtype 4 20.2% ± 8.8 20.1% ± 8.0 22.9% ± 15.4 15.4% ± 13.7 26.8% ± 15.3 14.05% ± 8.6

(0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0)

Subtype 5 45.4% ± 7.4 43% ± 18.4 31.4% ± 14.4 14.1% ± 7.9 33.7% ± 25.1 15.2% ± 13.3

(0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0) (0% ± 0)

Note: The values in brackets are those with strong intensity, i.e., with 2+ and 3+.

Table 6

Percentages (mean ± standard deviation) of basal cells with positive cytoplasmic staining

SSTRs Normal-looking epithelium HGPIN

Untreated Androgen ablated Untreated Androgen ablated

Subtype 1 84.1% ± 12.1 71.2% ± 5.8 59.6% ± 9.6 41.9% ± 9.4

(26.2% ± 19.3) (11% ± 5.4) (3.4% ± 3.2) (2.1 ± 3.3)

Subtype 2 47.8% ± 31.3 41.3% ± 19.3 45.4% ± 34.3 28.7% ± 9.5

(1.3% ± 2.1) (1.5% ± 1.7) (6.9% ± 6.7) (0.7% ± 1)

Subtype 3 85.8% ± 12.5 73.2% ± 12.2 66.3% ± 14.5 63.5% ± 18.1

(30.6% ± 25.9) (25.7% ± 4.3) (22.6% ± 5.7) (14.1% ± 7.8)

Subtype 4 68.0% ± 20.3 53.9% ± 12.7 28.4% ± 7.8 24.3% ± 11.3

(13.2% ± 11.8) (11.7% ± 4.2) (0% ± 0) (0% ± 0)

Subtype 5 45.0% ± 20.6 41.0% ± 19 29.3% ± 21.7 23.8% ± 7.4

(12.7% ± 3.1) (2.4% ± 2.3) (0% ± 0) (0% ± 0)

Note: The values in brackets are those with strong intensity, i.e., with 2+ and 3+.

Table 7

Percentages (mean ± standard deviation) of smooth muscle and endothelial cells with positive cytoplasmic staining

SSTRs Smooth muscle cells Endothelial cells

Untreated Androgen ablated Untreated Androgen ablated

Subtype 1 91.7% ± 8.5 82.8% ± 13.9 99.6% ± 1.2 99.5% ± 2.2

(57.5% ± 35.5) (50.7% ± 17.3) (58.3% ± 2.4) (92.9% ± 7.2)

Subtype 2 56.0% ± 20.0 55.5% ± 18.1 30.2% ± 10.1 30.1% ± 7.9

(7.0% ± 3.9) (3.9% ± 3.6) (7.8% ± 4.0) (6.2% ± 4.3)

Subtype 3 67.0% ± 19.3 64.6% ± 10.9 59.0% ± 17.8 52.1% ± 15.4

(5.2% ± 4.1) (6.7% ± 4.4) (6.9% ± 4.8) (6.2% ± 4.5)

Subtype 4 56.9% ± 23.2 55.6% ± 9 61.3% ± 13.9 52.9% ± 10.9

(3.4% ± 2.1) (3.2% ± 3.5) (4.8% ± 1.5) (3.5% ± 3.2)

Subtype 5 22.3% ± 15.6 22.8% ± 13.9 21.3% ± 16.2 19.8% ± 10.1

(0.8% ± 0.6) (5.7% ± 0.3) (0.3% ± 0.7) (0.1% ± 0.5)

Note: The values in brackets are those with strong intensity, i.e., with 2+ and 3+.

group were lower than in the other, the difference be-
tween the two group being in general comprised be-
tween 10 and 40% (Nep, SSTR1: p = 0.001; HGPIN,
SSTR1: p < 0.001; Nep, SSTR3: p = 0.005; Nep,
SSTR4: p = 0.044).

3.3. Smooth muscle and endothelial cells

The pattern of cytoplasmic staining in the smooth
muscle and endothelial cells was similar (Table 7).
Treatment did not affect SSTR staining. The highest
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Fig. 1. Immunostaining for the SSTR subtype 4. Faint staining (1+) in the cytoplasm of the basal and to a less extent in the secretory cells in the
untreated (A) and androgen ablated normal looking epithelium (B). Moderate (2+) to strong (3+) staining in the cytoplasm and to a less extent
in the membrane of untreated (C) and androgen ablated (D) HGPIN. Stromal and endothelial staining is seen in C whereas nuclear staining in the
secretory cells is seen in D (arrow). Moderate (2+) to strong (3+) staining in the cytoplasm and to a less extent in the membrane of untreated (E)
and androgen ablated (F) PCa. Strong endothelial staining is seen in E (arrow).
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mean values were seen for SSTR1 and the lowest for
SSTR5. There were no cases with a distinct positivity
in the cell membrane. Nuclear staining, seen only with
the subtypes 4 and 5, was always weak and in a scat-
tered cells.

The results obtained in the five pre-treatment biop-
sies with Nep and PCa were comparable to those seen
in the untreated Group 1 (data not shown). Chromo-
granin A immunohistochemistry was done in deeper
sections in two biopsies with 3+ cytoplasmic staining
for the SSTR2 and 4 in the epithelium. Some but not
all of the cells present in the same location were also
Chromogranin A positive.

4. Discussion

Somatostatin (SST) is a 14- or 28-amino acid pep-
tide that was originally described in 1973 as a hy-
pothalamic NE hormone [3], whose role was to inhibit
the secretion of growth hormone from the anterior pi-
tuitary gland. The presence of this peptide hormone
was subsequently detected throughout the central and
peripheral nervous systems, and in several organs, in-
cluding the prostate.

The actions of SST are mediated by a family of
transmembrane domain G-protein-coupled receptors
that comprise five distinct subtypes and that share com-
mon signaling pathways [17]. Although SSTRs are
membrane-associated receptors, a significant amount
of staining is seen within the cytoplasm, and some nu-
clear staining is also present in many immunoreactive
cells [13]. The interpretation, based also on molecular
studies by others [9,10,19], is that, after binding their
ligand at the cell membrane level, SSTR-ligand com-
plexes undergo cellular internalization with progres-
sive translocation from the cytoplasm to the nucleus
where SSTRs exert the effect of somatostatin.

SSTRs are widely expressed in many organs [1,5,11,
18,21,24], including the prostate [8,20], in the normal
tissue as well as in benign and malignant lesions, at
the level of epithelial, stromal smooth muscle and en-
dothelial cells. Frequently multiple subtypes coexist in
the same cell. The SSTRs present in the epithelial cells
mediate the antiproliferative effect of SST. A possible
role of the SSTRs in the smooth muscle could be to
influence the release of various growth factors known
to be synthesized in the stroma. As several of these
growth factors act in a paracrine manner on the glan-
dular part of the prostate to regulate prostate growth

[6], somatostatin could indirectly regulate biological
events in the prostatic gland through a stromal action.
Precise role of the SSTRs in endothelial cells have not
yet been clarified, but somatostatin may be involved in
angiogenesis.

Cloning of five SSTRs has led to the development
of subtype-selective agonists. The antiproliferative and
antiangiogenic properties of SSTR2-specific SST ana-
logues octreotide and lanreotide have been exploited in
several clinical trials [2,22]. Therefore, it is very im-
portant to determine cell expression and localization of
the five SSTRs. SSTR profiling in individual patients
may be of relevance to better tailor the somatostatin
analogue-based diagnosis and treatment.

Detailed information on the expression and localiza-
tion of the five SSTR subtypes in epithelial cells in nor-
mal prostate, HGPIN and PCa, including cancers with
NE differentiation, as well as in the smooth muscle and
endothelial cells from hormonally untreated prostates
has been reported in a number of studies [3,4,6–8,15,
16,20,23] (Table 8).

The current investigation shows that the five SSTRs
are detectable in prostate tissue from patients under
CAA, even though there is reduction of their level in
the epithelial cells, mostly in HGPIN and PCa (Ta-
ble 9). Their expression and localization are unchanged
in the smooth muscle and endothelial cells. This is the
first study that documents such a pattern of SSTR ex-
pression and localization in the prostate lesions follow-
ing androgen ablation. To the best of our knowledge
there is only one previous study with some similari-
ties with our current investigation, in which the effect
of chemotherapy on SSTR expression was evaluated.
It was found that chemotherapy seemed to reduce the
cellular receptors for SST analogues [12].

The limitation of our study is that immunohisto-
chemistry was not associated with a molecular inves-
tigation. This type of comparative study was done to
some extent by others, including Hansson et al. [8]
in human benign prostatic hyperplasia and prostatic
cancer, and Klisovic et al. [10] in human ocular tis-
sue. The former group investigated SSTR2 and SSTR4
only. The latter investigated SSTR1 and SSTR2 in par-
ticular. Both groups found good correlation between
immunohistochemical distribution of SSTRs and their
gene expression.

In conclusion, the present study greatly expands
our knowledge on the expression and localization of
the five SSTRs in the epithelial, stromal smooth mus-
cle and blood vessel endothelial cells by investigating
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Table 8

Studies on the expression and localization of the SSTRs in human prostate tissue

Authors and reference Year Techniques Receptors Localization Type of tissue

Reubi et al. [20] 1995 Autoradiography, SSTR1 Smooth muscle, endothelium Benign prostatic hyperplasia

in situ hybridization SSTR2 and prostate cancer

SSTR3

Halmos et al. [7] 2000 RT-PCR SSTR1 Epithelial cells Prostate cancer

SSTR2

SSTR5

Dizeyi et al. [6] 2002 IHC, RT-PCR, SSTR1 Epithelial cells, Normal, benign prostatic hyperplasia,

Western blot SSTR2 stromal cells, endothelium prostate cancer

SSTR3

SSTR4

SSTR5

Hansson et al. [8] 2002 In situ hybridization SSTR2 Epithelial cells, stromal cells Benign prostatic hyperplasia PIN,

SSTR4 prostate cancer

Volante et al. [23] 2007 IHC SSTR2A Epithelial cells Cancer

SSTR3

SSTR5

Montironi et al. [13] 2008 IHC SSTR1 Secretory cells, basal cells, Benign prostatic hyperplasia

SSTR2 smooth muscle stromal cells,

SSTR3 endothelial cells

SSTR4

SSTR5

Cariaga-Martinez et al. [4] 2009 IHC SSTR2 Luminal side of duct Normal, benign hyperplasia

and acinar cells and prostate cancer

Morichetti et al. [16] 2009 IHC SSTR1 Secretory cells, basal cells, Normal, HGPIN

SSTR2 smooth muscle stromal cells, and incidental PCa

SSTR3 endothelial cells

SSTR4

SSTR5

Morichetti et al. [15] 2009 IHC SSTR1 Secretory cells, basal cells, PCa with NE

SSTR2 smooth muscle stromal cells, differentiation

SSTR3 endothelial cells

SSTR4

SSTR5

Mazzucchelli et al. 2009 IHC SSTR1 Secretory cells, basal cells, Complete androgen

(present study) SSTR2 smooth muscle stromal cells, ablated PCa

SSTR3 endothelial cells

SSTR4

SSTR5

Note: See text for abbreviations.

Nep, HGPIN and PCa from patients under CAA. This
information could be of paramount importance in ther-
apeutic approaches in which SST analogues could be
combined with other drugs, including those that reduce
the effect of androgens on PCa. However, further stud-
ies based on a double staining techniques are needed
to correlate SSTR expression with other markers, in-
cluding proliferation. This should help further interpret

the relevance of SSTR expression in androgen ablated
PCa.
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Table 9

Summary of the immunohistochemical expression and localization of somatostatin receptor subtypes in prostate cancer following complete
androgen ablation

Cell compartments SSTR subtype expression Expression in the androgen ablation group

compared with the untreated group

Secretory cells

• Membrane • SSTR3 and 4 • Mean percentages 30 (Nep) to 90% (HGPIN and PCa) lower

• Cytoplasm • All 5 SSTRs • No changes in Nep; mean percentages

lower for SSTR1, 3 and 5 (30% for SSTR1)

• Nuclei • SSTR4 and 5 • No changes in Nep; 30–55% lower in HGPIN and PCa

Basal cells

• Membrane • Not seen • Not applicable

• Cytoplasm • All 5 SSTRs • Mean percentages 10–40% lower

• Nuclei • Not seen • Not applicable

Smooth muscle and endothelial cells

• Membrane • Not seen • Not applicable

• Cytoplasm • All 5 SSTRs • SSTR expression not affected

• Nuclei • Not seen • Not applicable
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