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Abstract. The expression and location of proliferating
cell nuclear antigen (PCNA) immunostaining in epitheli-
al, endothelial and stromal nuclei were assessed in pros-
tatic intra-epithelial neoplasia (PIN). It was then com-
pared with patterns in benign lesions and in invasive
adenocarcinomas of the prostate. The PCNA-positive
nuclei showed homogeneous or granular types of stain-
ing, or a mixture of both, and a gradation in the intensity
of staining. Nuclei with granular and mixed patterns
appeared lighter brown than those with a homogeneous
pattern, which were darker and more often noted in
PIN and invasive adenocarcinomas than in benign le-
sions. For epithelial PCNA-stained nuclei, the propor-
tions in the two grades of PIN were greater than in
benign prostatic hyperplasia (mean 3.16%, SE 0.31%)
and prostatic atrophic ducts and acini (mean 0.56%,
SE 0.09%), the values decreasing from the nuclei in the
basal position towards those in the luminal layer. In
grade 1, the category mean values were 9.51% (SE
1.14%) in the basal, 7.02% (SE 1.27%) in the intermedi-
ate and 6.02% (SE 0.90%) in the luminal position. In
grade 2, the category mean values were 13.81% (SE
1.42%) in the basal position, 10.99% (SE 1.17%) in
the intermediate and 7.91% (SE 1.43%) in the luminal
position. In small and large acinar adenocarcinomas,
the proportions of positive nuclei were 8.66% (SE
0.30%) and 9.06% (SE 0.30%), respectively. The catego-
ry mean values in the cribriform adenocarcinomas were
14.40% (SE 0.61%) in the basal position, 11.84% (SE
1.30%) in the intermediate and 9.26% (SE 0.66%) in
the luminal position. As in PIN, the proportions of im-
munostained nuclei in the adenocarcinoma with cribri-
form pattern decreased from the basal towards the lumi-
nal layer. In the solid/trabecular adenocarcinomas, the
category mean value in the cell layer adjacent to the
stroma was 17.60% (SE 2.92%), whereas in the other
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cell layers it was lower than that in the cells adjacent
the stroma (mean 13.88%, SE 1.71%). For capillary en-
dothelial and stromal cells, the percentages of PCNA-
stained nuclei were much lower than those in the epithe-
lial component. The lowest mean values were obtained
in benign lesions, whereas the highest were in invasive
adenocarcinomas, the percentages in PIN being interme-
diate.
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Introduction

Prostatic intra-epithelial neoplasia, or intraductal dys-
plasia of the prostate, is considered to be a premalignant
lesion which can progress to invasive adenocarcinoma
(Bostwick and Brawer 1987; Kastendieck and Helpap
1989; McNeal and Bostwick 1986). PIN affects ducts
and acini and is basically defined as proliferation and
anaplasia of luminal (or secretory) cells (Bostwick and
Brawer 1987). The changes are not abrupt but increase
progressively and are based on the subjective evaluation
of architectural features (epithelial crowding, stratifica-
tion and spacing), cytological features (nuclear enlarge-
ment and size variability, chromatin pattern, and nucleo-
lar frequency and prominence), together with intactness
or disruption of the basal cell layer and basement mem-
brane (associated features) (McNeal and Bostwick
1986). These groups of features have been evaluated
quantitatively, allowing us to acquire an objective
knowledge of PIN and of its progression towards the
invasive phase of the adenocarcinoma (Deschenes and
Weidner 1990; Hansen and Ostergard 1990; Helpap
1988; Montironi et al. 1990a, b, 1991, 1992b; Patein
et al. 1991).

Neither qualitative nor quantitative data on the loca-
tion of proliferating nuclei have been published and
scant information on the state of proliferation of PIN
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is available in the literature (Deschenes and Weidner
1990; Hansen and Ostergard 1990; Patein et al. 1991).
This prompted us to evaluate the expression and loca-
tion of the proliferating cell nuclear antigen (PCNA)
in epithelial, endothelial and stromal nuclei in PIN in
comparison with benign lesions, such as prostatic
atrophic ducts and acini (PADA) and benign prostatic
hyperplasia (BPH), and with prostatic invasive adeno-
carcinoma (PAC).

Materials and methods

The present study was performed on histological sections of 80
prostatectomy/prostatic adenectomy cases retrieved from the slide
files of the Institute of Morbid Anatomy and Histopathology at
the University of Ancona. The ages of the patients ranged from
60 to 70 years. No patient had received chemotherapy, hormonal
therapy or radiation therapy before surgery.

The archive material had been fixed for 24-48 h in neutral buf-
fered formalin (4%), dehydrated in alcohols (50%, 70%, 90%,
95% twice, 100% twice), cleared in xylene (twice) and embedded
in paraffin. Using haematoxylin- and eosin-stained sections, one
member of our team (M.S.) reviewed all the histological slides,
checked the quality of the material and selected the slides for quan-
titative evaluations. Because prostate lesions were being sought,
the slides selected mainly covered the peripheral zone of the pros-
tate. The following morphological patterns of prostatic disease
were investigated: BPH (20 cases), PADA (20 cases), PIN of low
grade (PIN1; 10 cases) and of high grade (PIN2; 10 cases), and
PAC (5 cases with cribriform, 5 with solid/trabecular, 5 with small
acinar and 5 with large acinar pattern) (Mostofi et al. 1980). All
the invasive adenocarcinomas were stage B, according to Jewett
(1975). The part of the section to be evaluated was marked on
the slide with a pen. Areas with acute and chronic inflammation
were carefully avoided. PIN was selected in slides where PAC was
not present, so as to avoid the risk of measuring the intraductal
spreading of adenocarcinomatous cells; in those cases where the
PIN grade was not homogeneous, the highest was always selected.
Since the prostatic epithelium adjacent to PIN and PAC usually
shows a proliferative pattern (Bostwick and Brawer 1987), BPH
was selected in case where PIN and PAC were not present.

Conventional histological serial sections (5 pm thick) were cut
from formalin-fixed, paraffin-embedded material. Sections were
mounted on poly-L-lysine-coated glass slides and air dried over-
night at room temperature. Sections were dewaxed in xylene, re-
hydrated through graded alcohols and then immersed in 3% hydro-
gen peroxide in methanol for 10 min to block endogenous peroxi-
dase activity. Sections were then washed in phosphate buffered
saline (PBS), and normal goat serum was applied for 10 min to
reduce non-specific antibody binding. The monoclonal anti-PCNA
antibody (PC10, Dako) was used at a concentration of 0.5 ug/ml
for 10 min at room temperature. Biotinylated goat anti-mouse anti-
body was used as the linker molecule and was applied at a dilution
of 1in 100 for 10 min. After further washing, sections were incubat-
ed in streptavidin-horseradish peroxidase complex (Cambridge
Biosciences) at a 1 in 100 dilution for 10 min. Diamino-benzidine-
hydrogen peroxide (Sigma) was used as chromogen and Mayer’s
haematoxylin counterstain was applied. Sections were dehydrated
in alcohol, cleared in xylene, and mounted in DPX. To ensure
consistency of PCNA staining between batches, a known positive
control PAC was included in each round. The experiment was
repeated if there was any measurable fluctuation in the PCNA
count of this control. Negative controls were included by perform-
ing duplicate assays, on one of which the primary antibody was
replaced with PBS.

For the analyses of PCNA expression and location, the sections
were evaluated by one of our team (L.D.) using a Leitz Orthoplan
microscope equipped with a x 63 objective and with an eyepiece

graticule (Montironi et al. 1992a). All identifiable staining was re-
garded as positive. The percentage of PCNA-stained nuclei from
a minimum of 2000 nuclei per case (1000 epithelial, 500 endothelial
and 500 stromal cells) was then evaluated. In the epithelial compo-
nent, in particular, the percentage of stained nuclei was separately
calculated in each cell layer (see below). The time needed to analyse
cach case was approximately 90 min.

The data were stored in an Apple Macintosh IT computer. StatView
II software was used for the calculation of the category mean and
standard error (SE) as well as for statistical analyses (Kruskal-
Wallis and Mann-Whitney tests; Spearman’s rank correlation).

Reproducibility was tested by duplicate evaluations of the
PCNA-related feature in six cases (two of BPH, two of PIN and
two of PAC). No statistically significant differences were found.

Results

PCNA immunostaining was confined to the nucleus with
the exception of cells in mitosis, which showed faint cy-
toplasmic staining. Nuclei with pyknotic chromatin were
not stained. The nucleoli did not show a consistent pat-
tern of staining and many remained unstained. In partic-
ular, the positive nuclei showed homogeneous or granu-
lar types of staining, or a mixture of both, and a grada-
tion in the intensity of staining. Nuclei with homoge-
neous patterns appeared darker brown than the lighter
granular and mixed patterns. Darker nuclei, generally
not seen in the PADA but present to some extent in
BPH, were quite frequently noted in PAC, mainly
among the epithelial cells adjacent to the stroma. In
PIN1 and PIN2, darker nuclei were seen almost as often
as in invasive adenocarcinomas.

In BPH, the ducts and acini appeared lined by a two-
cell type epithelium, i.e. the basal cell layer and the lumi-
nal (secretory) cell layer. PCNA immunostaining was
almost exclusively seen in the basal cell layer (Fig. 1),
whose category mean value was 3.16% (SE 0.31%). As
for the luminal cells, PCNA positive nuclei were excep-
tionally rare (three positive nuclei in all the secretory
cells evaluated). In PADA basal cells were not identifi-
able by light microscopy. The ducts and acini appeared
lined by cells with scanty cytoplasm. The proportion
of PCNA-immunostained nuclei was 0.56% (SE 0.09%),
i.e. much lower than in BPH (Mann-Whitney: P<
0.0005).

PIN was characterized by the presence of cells that
appeared stratified and crowded. PIN1 included cases
that showed morphological features of mild and/or mod-
erate dysplasia, PIN2 showing those of severe dysplasia
and/or carcinoma in situ (Montironi et al. 1990a). In
both grades the percentage of positive nuclei was
counted separately for the cells adjacent to the basement
membrane, for the cells bordering the lumen and for
the cells in the position intermediate between the basal
and the luminal layers. In both, the proportions of im-
munostained nuclei decreased from the basal position
towards the lumen (Fig. 2). For PIN1, the category mean
values were 9.51% (SE 1.14%) in the basal, 7.02% (SE
1.27%) in the intermediate and 6.02% (SE 0.90%) in
the luminal position (Kruskal-Wallis P<0.1; Mann-
Whitney: basal vs intermediate P<0.05, basal vs lumi-
nal P<0.05, intermediate vs luminal P <0.8). For PIN2,



the category mean values were 13.81% (SE 1.42%) in
the basal position, 10.99% (SE 1.17%) in the intermedi-
ate and 7.91% (SE 1.43%) in the luminal position (Krus-
kal-Wallis P<0.01; Mann-Whitney: basal vs intermedi-
ate P<0.2, basal vs luminal P<0.01, intermediate vs
luminal P<0.05). In PIN1 the percentages were slightly
lower than in PIN2 (Mann-Whitney: basal PIN1 vs bas-
al PIN2 P<0.05; intermediate PIN1 vs intermediate
PIN2 P<0.01; tuminal PIN1 vs luminal PIN2 P<0.4)
and higher than in BPH (Mann-Whitney: basal PIN1
vs BPH P <0.0005).

For adenocarcinomas with cribriform pattern (large
acinar structures filled with epithelial cells forming mul-
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Fig. 1. Anti-proliferating cell nu-
clear antigen (PCNA) immunocy-
tochemistry in benign prostatic
hyperplasia (BPH). Note staining
of a nucleus in the basal cell
layer. Immunoperoxidase with
haematoxylin counterstain, x 400

Fig. 2. Prostatic intra-epithelial

neoplasia (PIN) labelled with

anti-PCNA shows positivity of
& nuclei in all the cells layers. Im-

e munoperoxidase with hacmatoxy-

lin counterstain, x 250

tiple gland-like lumens), the proportions of immunos-
tained nuclei, slightly greater than in PIN2, decreased
from the basal position, or adjacent to the stroma, to-
wards the lumen (Fig. 3). In fact, the category mean
values were 14.40% (SE 0.61%) in the basal position,
11.84% (SE 1.30%) in the intermediate and 9.26% (SE
0.66%) in the luminal position (Kruskal-Wallis P <0.05;
Mann-Whitney: basal vs intermediate P<0.2, basal vs
luminal P <0.01, intermediate vs luminal P <0.2; basal
cribriform vs basal PIN2 P < 0.8). In the solid/trabecular
pattern, the percentage of positive nuclei was counted
separately for the cells adjacent to the stroma and for
the cells in the other cell layers. The category mean value
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Fig. 3. Adenocarcinomas with cri-
briform pattern immunostained

with anti-PCNA. Immunoreactivi-
ty is clearly seen in all the nucle-
ar layers. Immunoperoxidase with
haematoxylin counterstain, x 250

Fig. 4. Line chart of PCNA stain-
ing of the basal, intermediate and
luminal nuclei in the epithelial
component. The proportions in
prostatic intra-epithelial neoplasia
(PIN{ and PIN2) are greater
than in prostatic atrophic ducts
and acini (PADA) and benign
prostatic hyperplasia (BPH), the
values decreasing from the basal
nuclei position towards the luminal
layer. For PIN1, the value is
slightly lower than in PIN2. The
percentages in adenocarcinomas
with cribriform and solid/trabecu-
lar patterns are higher than in
other categories; as with PIN, the

Basal nuclei: Kruskall-Wallis: P<0.0001
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in the cell layer adjacent to the stroma was 17.60% (SE
2.92%), whereas in the other cell layers it was lower
than that in the cells adjacent the stroma (mean 13.88%;
SE 1.71%) (Mann-Whitney: P<0.2). The proportions
of immunostained nuclei were highest in comparison
with other adenocarcinoma categories. The percentage
of immunostained nuclei in the small acinar pattern was
somewhat similar to those of PIN1 and close to that
in the large acinar pattern, i.e. 8.66% (SE 0.30%) and
9.06% (SE 0.30%), respectively (Mann-Whitney: small
acinar vs basal PIN1 and large acinar vs basal PIN1
P <0.8; small acinar vs large acinar P<0.6) (Fig. 4).
Morphologically, capillaries in the lesions appeared
as short or elongated vessels with clearly identifiable en-
dothelial nuclei. In the BPH, PADA and PIN categories,
the capillaries were located in close contact with or in
proximity to the basement membrane of ducts and acini.
In contrast, in the PAC category, the capillaries in gener-

nal layer

al appeared within the tumour stroma and septa (Mon-
tironi et al. 1992b). The percentages of PCNA-stained
nuclei were much lower than those in the epithelial com-
ponent. The lowest mean values were seen in PADA
and BPH: 0.21% (SE 0.04%) and 0.24% (SE 0.05%),
respectively. The highest mean values were seen in PAC:
cribriform 1.04% (SE 0.19%), solid/trabecular 1.12%
(SE 0.22%), small acinar 0.92% (SE 0.20%) and large
acinar 0.94% (SE 0.23%), respectively. The category
mean value in PIN1 was 0.80% (SE 0.26%), i.e. between
the percentages seen in benign lesions (BPH and PADA)
and those in the adenocarcinomas. The category mean
value in PIN2 was 0.94% (SE 0.15%), similar to that
obtained in small and large acinar adenocarcinomas
(Fig. 5).

The stroma surrounding the ducts and acini with
BPH, PADA and PIN lesions and within the PAC septa
was of the fibromuscular type. The percentages of
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Fig. 5. PCNA immunostaining of
an endothelial nucleus. Immuno-
peroxidase with haematoxylin
counterstain, x 250

Fig. 6. PCNA immunostaining of
stromal nuclei. Immunoperoxi-
dase with haematoxylin counter-
stain, x 250

Fig. 7. Line chart of PCNA stain-
ing in the capillaries and stroma.

There is a significant correlation

in the nuclear PCNA expression

between the percentages of endo-
thelial nuclei and of stromal nu-

clei
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PCNA-stained nuclei were much lower than those in
the epithelial component and slightly higher than in the
endothelium (Figs. 6, 7). As in the capillaries, the lowest
mean values were seen in PADA (mean 0.32%, SE
0.05%) and BPH (mean 0.40%, SE 0.08%), the highest
being in PAC (cribriform: mean 1.16%, SE 0.32%; so-
lid/trabecular: mean 1.40%, SE 0.2%; small acinar:
mean 1.05%, SE 0.22; large acinar: mean 1.08%, SE
0.22%). The category mean value in PIN1 was 0.96%
(SE 0.22%), i.e. between the percentages seen in benign
lesions and those in adenocarcinomas. The category
mean value in PIN2 was 1.04% (SE 0.12%), i.e. similar
to that obtained in small and large acinar adenocarcino-
mas. The significance tests for capillary endothelial and
for stromal nuclei gave the same results, i.e. Kruskall-
Wallis test: P<0.0005; Mann-Whitney test: PADA vs
BPH P<0.8; PADA vs PIN, PADA vs PAC, BPH vs
PIN, BPH vs PAC, PIN vs PAC P<0.0001. There was
a significant correlation between epithelial and endothe-
lial changes (r,=0.71, P<0.0005), between epithelial
and stromal changes (r,=0.67, P <0.0005), and between
endothelial and stromal changes (r,=0.61, P <0.0005).

Discussion

We noted that the positive nuclei showed homogeneous
or granular types of staining, or a mixture of both, and
that the nuclei with homogeneous patierns appeared
darker brown than those with lighter granular and mixed
patterns. Takahashi et al. (1991) also mentioned that
PCNA-positive tumour cells increased in staining inten-
sity from common melanocytic naevi through dysplastic
naevi to malignant melanoma. It is well known that
PCNA is present in the highest concentrations during
the S phase (DNA synthesis phase); the level decreases
during G2, is lowest during mitosis, and increases during
G1 (Celis and Celis 1985; Coltrera and Gown 1991;
Garcia et al. 1989; Kamel et al. 1991 ; Linden et al. 1992;
Morris and Mathews 1989). This was also observed in
breast carcinomas, where the proportions of PCNA-pos-
itive nuclei were compared with the cell cycle fractions
determined with static and flow cytometric techniques
(Montironi et al. 1992a). In our opinion, these results
and observations suggest that DNA synthesis is practi-
cally absent in PADA, is present only to some extent
in BPH, is highest in PAC and is either intermediate
or close to PAC in PIN.

We do not know why nuclei with pyknotic chromatin
were not stained by the anti-PCNA antibody. We assume
that these nuclei belong to the group of apoptotic cells,
which are not cycling and therefore not expressing the
PCNA antigen.

Our work showed that the values of the epithelial
PCNA-stained nuclei in PIN lesions are higher than in
benign lesions and close to the values in PAC indicating
that the epithelial proliferating fractions are progressive-
ly greater from BPH through PIN to PAC. The data
we obtained in BPH and PAC are similar to those deter-
mined by Ki-67 immunostaining and published by Ray-
mond et al. (1988). According to these authors, BPH

showed an average Ki-67 score of 4%, significantly less
than the 16.3% mean growth fraction found in PAC.
In our study, the mean value in BPH was 3.16%, where-
as the percentages in PAC ranged from 8.66% (small
acinar pattern) to 17.60% (solid/trabecular pattern). Lit-
tle information on the proliferation state is available in
the PIN literature. It has been investigated to a small
extent by DNA static cytometry and by analyses of
silver-stained nucleolar organizer regions (AgNORs)
(Deschenes and Weidner 1990; Hansen and Ostergard
1990; Patein et al. 1991). For the nuclear DNA content,
Patein et al. (1991) found that the DNA proliferation
index, derived from DNA histogram analysis, showed
values which increased with the severity of PIN. Quanti-
tative analyses of AgNORs, a marker related to cell pro-
liferation (Derenzini et al. 1990), showed that AgNOR
counts and area increase from BPH to PIN and to PAC
(Deschenes and Weidner 1990; Hansen and Ostergard
1990). Our PCNA-related study confirms the informa-
tion obtained with these types of evaluation and agrees
with earlier studies performed by Helpap (1980), who
investigated atypical hyperplasia of the prostate using
the thymidine labelling index. According to this author,
the mean labelling index of atypical hyperplasia, a diag-
nostic category in which he probably included PIN along
with other proliferative lesions, was similar to that of
poorly differentiated adenocarcinomas and cribriform
carcinoma. Our results agree with this observation. In
fact, the proportions of PCNA-stained nuclei in the ade-
nocarcinomas with cribriform and solid/trabecular pat-
terns are slightly greater than in PIN2, whereas in the
small and large acinar patterns the proportions are simi-
lar to those in PIN1. This also indicates that the degree
of cell proliferation in the PAC varies according to the
morphology and agrees with the concept that there is
correlation of prognosis with the morphological patterns
and, therefore, with the degree of cell proliferation (Ray-
mond et al. 1988).

PCNA immunostaining also allowed the identifica-
tion of the precise location of the proliferating cells in
relation to the epithelial architecture. In BPH, only the
nuclei in the basal position express PCNA. Cell kinetic
organization within normal cell population has already
been investigated in some epithelia, for instance in the
intestinal crypts and in the squamous cell epithelium
(Wright 1984), mostly with techniques other than PCNA
immunostaining. In the intestinal crypts, it has been ob-
served that mitotic activity is confined to the lower two-
thirds of the crypt. No cell division occurs in the upper
crypt, which is regarded as a transit compartment. From
here cells move towards the villus to differentiate. In
the squamous cell epithelium, the basal layer represents
the proliferative compartment, from which the cells mi-
grate to the surface in order to become mature or differ-
entiated. This type of information on spatial distribution
of proliferating cells was recently confirmed by Garcia
et al. (1989), Hall et al. (1990) and Wilson et al. (1990)
using anti-PCNA antibodies. The organization of cell
proliferation and differentiation in the normal prostate
epithelium could be considered to resemble the ordered
structure of the squamous cell epithelium more closely



than the intestinal crypt. In particular, the basal cell
layer of prostate ducts and acini, which contains cells
either able to divide or dividing, is the proliferative com-
partment. The luminal layer, which is unable to prolifer-
ate because it contains post-mitotic maturing and mature
cells, is the differentiated compartment (McNeal 1988).

PIN lesions show positive nuclei in all cell layers,
even though the proportion of positive nuclei decreases
from the basal position, through the intermediate layers,
to the luminal cells. A similar pattern was seen in inva-
sive cribriform adenocarcinomas. This indicates firstly
that the main location of the epithelial cell proliferation
in benign, preneoplastic and neoplastic lesions is the cell
layer adjacent to the stroma; secondly, that cells able
to proliferate appear in all layers of PIN and PAC, thus
resulting in the expansion of the proliferative compart-
ment; and, thirdly, that even though proliferating cells
are present in all cell layers, their proportion decreases
towards the lumen because the cells acquire some degree
of differentiation. The type of expansion of the prolifera-
tive compartment seen in the ducts and acini with PIN
changes has been investigated in the squamous cell epi-
thelium of the uterine cervix using techniques other than
PCNA immunostaining (Mariuzzi et al. 1989). In the
cervix it has already been shown that the width of the
proliferative compartment is related the degree of dys-
plasia, occupying the entire epithelial thickness in carci-
noma in situ. In these lesions, the differentiating and
differentiated compartments decrease in width and/or
disappear. For the intestine, Wilson et al. (1990) ob-
served a significant expansion of the proliferative com-
partment in the colonic crypts of subjects with polyps.
What has not been observed previously in preneoplastic
lesions is that the proportion of proliferating cells de-
creases from the basal layer towards the lumen.

The PCNA-related data obtained in the capillary en-
dothelial cells confirm the results of a previous paper
(Montironi et al. 1992b) in which progressive changes
in the capillary pattern were associated with an increas-
ing number of endothelial nuclei. A similar result was
obtained by Chodak etal. (1980). They investigated
“angiogenic activity” as a marker of the development
of prencoplastic and neoplastic lesions of the human
bladder in an experimental study in which human blad-
der biopsies were implanted into a rabbit iris. The
numbers of endothelial cells per capillary lumen and en-
dothelial cell mitoses were found to be greater in invasive
carcinoma and in association with biopsies containing
carcinoma in situ and atypical epithelium than normal.
It has been proved that the increased number of endothe-
lial cells is an expression of the proliferation of the endo-
thelial cells themselves (Brem et al. 1977; Cavallo et al.
1972). Hobson and Denekamp (1984) investigated the
proliferation of vascular endothelium using tritiated thy-
midine. They found large differences in labelling indices
between neoplastic and normal tissue.

The stromal cells surrounding the ducts and acini
with PIN changes and the tumour nodules show that
the nuclear expression of PCNA increases from BPH
and PADA through PIN to PAC and parallels that in
the epithelium and in the endothelium. These findings
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support the concept that the progression of PIN to PAC
represents a complex process which simultaneously in-
volves the epithelium and the capillaries as well as the
stroma (Montironi et al. 1992c). Even though, to the
best of our knowledge, there are no previous studies
on the degree of stromal nuclear proliferation in prostate
lesions, there are papers which suggest the existence of
mesenchymal-epithelial interactions in prostatic devel-
opment and carcinogenesis. For instance, McNeal (1983)
proposed that the aetiology of BPH may be based upon
reactivation of embryonic-like inductive activity within
the stroma cells of BPH nodules. The possible role of
stromal-epithelial interactions in prostatic carcinogene-
sis was emphasized by Cunha and Donjacour (1987).

In conclusion, analysis of PCNA-stained nuclei al-
lowed precise evaluation of the expression of proliferat-
ing cells and the exact identification of their location
in PIN. The main advantage of using PCNA immuno-
staining was that this technique could be applied in rou-
tinely processed histological sections in which the tissue
architecture and cell-to-cell relationships were preserved
and appeared to be of fundamental help in the identifica-
tion of nuclei expressing PCNA. In this study, cells were
read as either positive or negative, even though some
qualitative description of PCNA patterns and intensity
was given. Further analyses are currently underway in
this institute to quantify variations in nuclear immuno-
staining patterns and intensity. Additional cell-cycle-re-
lated information may be forthcoming.
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