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Abstract

BackgroundlAims—Patients with high
grade prostatic intraepithelial neoplasia
of the transition zone appear to be at
increased risk of developing prostatic car-
cinoma, although not to the same degree
as patients with high grade prostatic
intraepithelial neoplasia of the peripheral/
central zone. Previous investigations have
shown loss of expression of n-class glu-
tathione S-transferase (GST-n; an enzyme
that protects against electrophilic car-
cinogens) in prostatic carcinoma and in
high grade prostatic intraepithelial neo-
plasia. The aim of this study was to
compare the expression of GST-r in high
grade prostatic intraepithelial neoplasia
of the transition zone with that in high
grade prostatic intraepithelial neoplasia
of the peripheral/central zone (that is,
non-transition zone).
Methods—Immunostaining with the anti-
GST-r antibody was performed on 20 high
grade prostatic intraepithelial neoplasia
samples of the transition zone, either iso-
lated or associated with prostatic carci-
noma (groups 1 and 2, respectively; 10
cases each) and on 20 high grade prostatic
intraepithelial neoplasia samples of the
non-transition zone, either isolated or
associated with prostatic carcinoma
(groups 3 and 4, respectively; 10 cases
each). This study also included six sam-
ples of high grade prostatic intraepithelial
neoplasia simultaneously present in the
transition and non-transition zones and
not associated with prostatic carcinoma
(group 5). The presence of immunostain-
ing, staining intensity, and the distribu-
tion of immunostaining were evaluated in
the high grade prostatic intraepithelial
neoplasia lesions and in the normal tissue
and cancer areas.

Results—The GST-n antibody stained the
cytoplasm of the cells lining the ducts and
acini of normal prostate tissue. Staining
was stronger and more diffuse in the basal
cell layer than in the luminal (or secre-
tory) cell layer. Immunohistochemical
staining with anti-GST-n antibodies failed
to detect the enzyme in all prostatic carci-
noma foci but one. Two patterns were
detected in high grade prostatic intraepi-
thelial neoplasia. One was represented by
GST-n staining similar to that of the
normal tissue (pattern A). The other devi-

ated from it and was characterised by
absence of GST- expression in the secre-
tory cells and abundant expression in
scattered basal cells (pattern B). Pattern
A staining was seen more frequently in the
transition than in the non-transition zone.
Pattern B staining was seen mainly in high
grade prostatic intraepithelial neoplasia
of non-transition zone associated with
cancer.

Conclusions—The differential expression
of GST-n in the transition and non-
transition zones indicates the existence of
two populations with the morphological
appearance of high grade prostatic in-
traepithelial neoplasia that might have
different associations with carcinoma.

(¥ Clin Pathol: Mol Pathol 2000;53:122-128)
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Prostatic intraepithelial neoplasia is an abnor-
mality of the prostatic epithelium thought to be
the precursor lesion of prostate cancer."™ From
the morphological point of view, prostatic
intraepithelial neoplasia is characterised by
ducts and acini with cytological atypia of the
secretory cells, and with a basal cell layer still
recognisable. This lesion encompasses a spec-
trum of morphological changes in the luminal
cells, ranging from low grade to high grade
prostatic intraepithelial neoplasia.' High grade
prostatic intraepithelial neoplasia usually arises
in the peripheral zone of the prostate, the area
in which most (70%) prostatic cancers occur,
and both are frequently multifocal, indicating a
“field” effect. Evidence supporting an associ-
ation between high grade prostatic intraepithe-
lial neoplasia and prostatic carcinoma has been
found in histological, immunohistochemical,
morphometric, and genetic studies.' > High
grade prostatic intraepithelial neoplasia, when
found alone on prostate biopsy, is associated
with a 50% risk of detection of prostatic carci-
noma of the peripheral zone on subsequent
biopsy.” High grade prostatic intraepithelial
neoplasia is relatively uncommon in the transi-
tion zone, as determined on transurethral
resection of the prostate specimens.’’ High
grade prostatic intraepithelial neoplasia coex-
isting with cancer in resection specimens is
seen in 10% of cases.’

The glutathione S-transferases (GSTs) are a
family of multifunctional isoenzymes that
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catalyse the nucleophilic addition of gluta-
thione to a heterogeneous group of
compounds.® GST isoenzymes can be charac-
terised on the basis of substrate specificity, sen-
sitivity to inhibitors, isoelectric points,
immunological crossreactivity, and amino acid
composition and sequence. A variety of bio-
logical functions have been ascribed to this
enzyme group, including intracellular binding
and transport of lipophilic compounds such as
bile products, steroid hormones, drugs, and
xenobiotics. By far the most studied function of
the GST enzymes is their role in cellular
detoxification,’ primarily against oxygen free
radicals and peroxides produced by cellular
physiological processes and exogenous stimuli.
GSTs might prevent carcinogenesis through
inactivation of reactive electrophiles by conju-
gation to reduced glutathione.'” Human GSTs
have been classified into five families: a, y, 0, 7,
and microsomal."' The most widely investi-
gated with respect to human malignancy is
GST-r.””

Loss of expression of GST-rt has been shown
in prostatic carcinoma and in high grade pros-
tatic intraepithelial neoplasia.”*”® This finding
supports a role for high grade prostatic
intraepithelial neoplasia as a precursor lesion,
and might provide insight into the molecular
pathogenesis of prostate cancer. To the best of
our knowledge there are no previous studies
evaluating the expression of this enzyme in
prostatic intraepithelial neoplasia from the dif-
ferent prostate zones.

The aim of our study was to compare the
immunohistochemical expression of GST=n in
prostatic intraepithelial neoplasia of the transi-
tion zone with that of the non-transition zone.
Because high grade prostatic intraepithelial
neoplasia is more closely correlated with pros-
tatic carcinoma than the low grade form, and
thus more likely to represent a proximate
precursor lesion, we focused on high grade
prostatic intraepithelial neoplasia for the evalu-
ation of GST-rt expression.*

Table 1 Group composition

Group 1

High grade prostatic intraepithelial neoplasia of the transition zone not associated with
developing prostatic carcinoma (thus isolated). This lesion was present in 7 simple
prostatectomy and in 3 cystoprostatectomy specimens from patients operated on because of
benign prostatic hyperplasia and bladder cancer, respectively

Group 2

High grade prostatic intraepithelial neoplasia of the transition zone associated with developing
prostatic carcinoma. The foci were identified in 8 simple prostatectomy and 2
cystoprostatectomy specimens from patients with benign prostatic hyperplasia and bladder
cancer, respectively

Group 3

High grade prostatic intraepithelial neoplasia of the peripheral and central zones (in this study
the central and peripheral zone are also referred to together as the outer prostate or
“non-transition zone”) not associated with developing prostatic carcinoma. This group was
composed of 10 patients who had urothelial cell carcinoma of the urinary bladder and had
undergone cystoprostatectomy

Group 4

High grade prostatic intraepithelial neoplasia of the non-transition zone associated with
developing prostatic carcinoma. This group was composed of 10 patients with developing
prostatic carcinoma diagnosed in a prostate biopsy. They underwent radical prostatectomy
Group 5

High grade prostatic intraepithelial neoplasia simultaneously present in the non-transition and
transition zones and not associated with developing prostatic carcinoma. This group was
composed of 6 patients who underwent cystoprostatectomy as a result of bladder cancer
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Materials and methods

TISSUE SAMPLES

Forty six prostatectomy specimens from pa-
tients with high grade prostatic intraepithelial
neoplasia were included in our study. None of
the patients had received chemotherapy, hor-
mone treatment, or radiotherapy before sur-
gery. The material had been processed at the
institute of pathological anatomy and histo-
pathology of the University of Ancona School
of Medicine. Briefly, simple and radical prosta-
tectomy specimens had been covered with
India ink and fixed for 24 hours in neutral
buffered formalin (4%). To enhance a quick
and uniform penetration of the fixative,
prostate specimens were injected with formalin
solution. The rationale behind the injection
procedure was that, during immersion in a for-
malin solution, the fixative diffuses very slowly
towards the centre of the specimens. When the
periphery of the prostate is fixed, the presence
of crosslinked proteins is thought to hinder
further diffusion of the fixative toward the cen-
tre of the specimen (so called crust effect).
After fixation, the prostate specimens had been
step sectioned at 0.4 cm intervals perpendicu-
lar to the long axis (apical-basal) of the gland.
The distal (apical) and proximal (basal) parts
of the prostates and the seminal vesicles had
been removed from the radical prostatectomy
specimens and submitted for histological
examination. The cut specimens had been
post-fixed for an additional 24 hours and then
dehydrated in graded alcohols, cleared in
xylene, embedded in paraffin wax, and exam-
ined histologically as 5 um thick whole mount
sections.

The samples were selected to represent the
following five groups (the age of the patients in
all the groups was comparable and ranged from
60 to 70 years): high grade prostatic intraepi-
thelial neoplasia samples of the transition zone,
either isolated or associated with prostatic car-
cinoma (groups 1 and 2, respectively; 10 cases
for each group); high grade prostatic intraepi-
thelial neoplasia samples of the non-transition
zone, either isolated or associated with pros-
tatic carcinoma (groups 3 and 4, respectively;
10 cases for each group); and samples of high
grade prostatic intraepithelial neoplasia simul-
taneously present in the transition and non-
transition zones (group 5; six cases) (table 1).
The following criteria were adopted in the
identification of high grade prostatic intraepi-
thelial neoplasia'”: crowding and stratification
of the secretory cells with cytological changes
mimicking cancer, including enlargement of
nuclei and presence of prominent nucleoli, the
latter often being multiple and eccentrically
positioned. The basal cell layer at the periphery
has to be recognisable. In each case, the slide
with the largest focus of high grade prostatic
intraepithelial neoplasia was selected for
immunohistochemistry. The mean diameter of
the prostatic intraepithelial neoplasia foci
evaluated in our study was 1.8 mm, the
individual values ranging from 0.5 to 2.5 mm.
The extension of prostatic intraepithelial neo-
plasia in the five groups was comparable. In
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those groups where cancer was present, this
was always localised to the prostate (that is,
pT2).

IMMUNOHISTOCHEMISTRY
Immunohistochemistry was performed on
5um thick paraffin wax embedded tissue
sections on poly-L-lysine coated glass slides.
The sections were dried, dewaxed, and rehy-
drated. The sections were then pretreated with
0.3% hydrogen peroxide in methanol for 30
minutes. After an initial 20 minute incubation
with 2% normal goat serum, the specimens
were incubated overnight at 4°C with primary
rabbit polyclonal anti-GST-n antibody at a
dilution of 1/500 (Delta Biologicals, Rome,
Italy). After several washes in stock phosphate
buffered saline (PBS), secondary antibody
(biotinylated antirabbit IgG, at a dilution of
1/500; Vector Laboratories, Burlingame, Cali-
fornia, USA) was applied to the sections and
incubated for 60 minutes, followed by washing
and incubation with an avidin-biotin—
horseradish peroxidase complex (Vector Labo-
ratories; reagents prepared according to the
manufacturer’s specifications) for 45 minutes.
The sections were then washed in two cycles of
stock PBS (five minutes each), and the peroxi-
dase reaction developed using 3,3'-
diaminobenzidine tetrahydrochlorate (DAB)
diluted to 1% in PBS. Sections were incubated
with this solution for five minutes and then
thoroughly washed in water. The sections were
differentiated with acid alcohol, washed in tap
water, blue ammonia water, counterstained
with a light haematoxylin and eosin, and dehy-
drated with three changes of 95% absolute
ethanol and xylene (two minutes each). The
sections were then coverslipped and mounted.
Tissue sections from normal human liver con-
taining hepatic bile ducts were used as positive
controls, whereas the omission of primary anti-
bodies on prostatic and liver sections served as
negative controls.

All the sections were examined by light
microscopy to assess qualitatively the presence
or absence of immunostaining, and its distribu-
tion. Among the tissue that stained positive, a
distinction was made between staining of the
basal cell layer and the secretory acinar epithe-
lium. Fisher’s exact test was used for statistical
analysis of the results.

Results

The anti-GST-rn antibody stained the cyto-
plasm of the cells lining the ducts and acini. In
general, staining was stronger and more diffuse
in the basal cell layer than in the secretory cell
layer (figs 1 and 2). Focal and weak nuclear
staining was present in the basal epithelial layer
of 40% of cases. Short gaps in the immuno-
stained basal cell layer were present. Some
variability in the expression of GST*rt in the
benign ducts and acini was seen within each
zone and also between the prostate zones. Sec-
tions from five cases selected at random from
the five groups were also immunostained for
cytokeratin 34BE12. The extension of the basal
cell layer staining with the two markers was
comparable. In no instance was secretory layer
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Figure 1 Normal prostate tissue. The antiglutathione
S-transferase n-class (GST-n) antibody stained the
cytoplasm and the nuclei of the basal cell layer.
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Figure 2 Normal prostate tissue. Glurathione

S-transferase n-class (GST-nt) staining is stronger in the
basal cell layer than in the secretory cell layer.

staining for GST-n present in the absence of
basal layer staining. There was no appreciable
difference in staining intensity between those
secretory cells that faced or did not face an
intact basal cell layer. The prostatic stroma was
not immunoreactive, whereas the urothelium
and squamous metaplastic epithelium were.

Prostate cancer was present in the samples
included in group 2 (prostatic intraepithelial
neoplasia associated with prostatic carcinoma
in the transition zone) and group 4 (prostatic
intraepithelial neoplasia associated with pros-
tatic carcinoma in the non-transition zone).
Prostatic carcinoma with Gleason pattern
ranging from 2 to 3 was observed in the former
group and with Gleason pattern ranging from 3
to 5 in the latter. Immunohistochemical stain-
ing with anti-GST=n antibodies failed to detect
the enzyme in all prostatic carcinoma areas
apart from one. Weak staining of approximately
15% of cells was observed in a single focus with
Gleason pattern 2. It was confirmed to be pro-
static carcinoma by the absence of a basal cell
layer with cytokeratin 34BE12 immunostain-
ing. Cells undergoing either mitotic division or
apoptosis did not express GST-r.

Two discrete immunostaining patterns were
seen in high grade prostatic intraepithelial neo-
plasia. GST-n expression similar to that of the
normal tissue; that is, stronger and more
diffuse in the basal cell layer than in the lumi-
nal cell layer, was defined as pattern A (figs 3
and 4). The basal cell layer stained at the
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Figure 3 High grade prostatic intraepithelial neoplasia
with diffuse glutathione S-transferase n-class (GST-n)
expression in the basal cell layer (pattern A).

Figure 4 High grade prostatic intraepithelial neoplasia
with diffuse glutathione S-transferase n-class (GST-1)
expression in the basal cell layer. Scattered secretory cells
(see arrow) show some positiviry, mainly in the
supranuclear region (pattern A).

periphery was prominent at low magnification,
partially and completely encircling acini and
ducts containing prostatic intraepithelial neo-
plasia. The other pattern deviated from the
normal and was characterised by complete
absence of GST-n expression in the secretory
cells and abundant expression in scattered
basal cells (pattern B) (figs 5 and 6). This pat-
tern was identical to that observed by Cookson
et al”” Coexistence of the two patterns in indi-
vidual foci was not seen. A pattern intermedi-
ate between these two was seldom seen.
Bostwick and colleagues™ identified four archi-
tectural patterns of high grade prostatic
intraepithelial neoplasia: tufting, micropapil-
lary, cribriform, and flat. In our material,
epithelial tufting was the most common archi-
tectural pattern, being seen in 97% of the pro-
static intraepithelial neoplasia foci. There was
no relation between the pattern of GST-rn
expression and prostatic intraepithelial neopla-
sia architecture.

When the high grade prostatic intraepithelial
neoplasia lesions were divided according to
whether they were either isolated or associated
with prostatic carcinoma, the pattern A of
GS'T-rt expression was prevalent in the samples
of high grade prostatic intraepithelial neoplasia
that were isolated and not associated with pro-
static carcinoma. In addition, when consider-
ing the zonal distribution, high grade prostatic
intraepithelial neoplasia with pattern A was
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Figure 5 High grade prostatic intraepithelial neoplasia
with complete absence of glutathione S-tansferase n-class
(GSTr) expression in the secretory cells and abundant
expression in scattered basal cells (pattern B).

Figure 6 High grade prostatic intraepithelial neoplasia
with complete absence of glutathione S-transferase n-class
(GSTr) expression in the secretory cells and abundant
expression in scattered basal cells (pattern B).

prevalent in the transition zone, the differences
being significant. This indicates that pattern B
was seen mainly in cases of high grade prostatic
intraepithelial neoplasia associated with pros-
tatic carcinoma and present in the non-
transition zone. In groups 2 and 4, high grade
prostatic intraepithelial neoplasia was either
adjacent to or remote from cancer; pattern B
was prevalent in high grade prostatic intraepi-
thelial neoplasia adjacent to prostatic carci-
noma in the non-transition zone, although the

Table 2 Expression of n-class glutathione S-transferase
(GST-r) in high grade prostatic intraepithelial neoplasia
(PIN)

GST-n immunostaining of PIN

Pattern A Partern B p Value

Group 1 9 (90%) 1 (10%)
Group 2 7 (70%) 3 (30%) NS
Group 3 3 (30%) 7 (70%)
Group 4 3 (30%) 7 (70%) NS
Group 5

Trans. zone 4 (66%) 2 (33%)

Non-trans. 2 (33%) 4 (66%) NS

Group 1, high grade PIN of the transition zone isolated; group
2, high grade PIN of the transition zone associated with
prostatic carcinoma (PCa); group 3, high grade PIN of the non-
transition zone isolated; group 4, high grade PIN of the
non-transition zone associated with PCa; group 5, high grade
PIN, isolated and simultaneously present in the transition and
non-transition zones.

Values are number of cases and frequency in parenthesis.

NS, not significant; trans., transition zone.

Additional statistics: group 1 v group 3, p = 0.022; group 2 v
group 4, p = 0.180.
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Table 3 Expression of n-class glutathione S-transferase (GSTr)) in high grade prostatic

intraepithelial neoplasia (PIN)
prostatic carcinoma (PCa)

subdivided according to the proximity to developing

GST-n immunostaining of PIN

Pattern A Pattern B p Value
Group 2
High grade PIN adjacent to PCa 3 (30%) 2 (20%)
High grade PIN remote from PCa 4 (40%) 1 (10%) NS
Group 4
High grade PIN adjacent to PCa 1 (10%) 6 (60%)
High grade PIN remote from PCa 2 (20%) 1 (10%) NS

NS, not significant.

Table 4 Confusion matrix of the expression of n-class
glutathione S-transferase (GST-n) in high grade prostatic
intraepithelial neoplasia (PIN) in group 5

Transition zone

Pattern A Pattern B
Non-transition zone
Pattern A 2 (33%) 0
Pattern B 2 (33%) 2 (33%)

Concordance in the patterns between the transition and
non-transition zones was seen in four of six cases (66%) (not
significant).

differences were not significant (tables 2 and
3). In particular, when pattern B was observed
in high grade prostatic intraepithelial neoplasia
lesions of the transition zone, the same pattern
was also present in the non-transition zone of
the same prostates (table 4). There was no cor-
relation between the GST-n pattern of staining
in high grade prostatic intraepithelial neoplasia
and the Gleason pattern. High grade prostatic
intraepithelial neoplasia with early invasion—
that is, with transition to prostatic carcinoma—
was present in one sample from group 4. This
lesion showed pattern B staining.

In some whole mount sections, prostatic
intraepithelial neoplasia foci smaller than those
evaluated in our study were present. In general,
these additional foci showed GST-n expression
similar to that of the main foci whose evaluation
was detailed above (data not shown).

Discussion

The expression of GST-n in normal prostate
tissue specimens, including those from patients
with benign prostatic hyperplasia, has been
investigated in previous studies.'* *” ?° Their
findings were confirmed in our investigation,
where diffuse cytoplasmic immunostaining in
the basal cell layer was seen, and only a minor-
ity of secretory cells were stained. Although
most of the GST=n was cytosolic, nuclear stain-
ing was reported by Moskaluk et al,” who
found that approximately 50% of cases also
exhibited focal nuclear staining, primarily in
the basal epithelial layer. Our findings on
nuclear staining were similar to those reported
by Moskaluk ez al.”!

The benign ducts and acini evaluated in our
study showed some variability in GST-n
expression and in the proportion of stained
cells both within and between the prostate
zones. However, the staining of basal and
secretory cells in the transition and non-
transition zones was qualitatively similar. This
is in agreement with a previous study by our

Montironi, Mazzucchelli, Stramazzotti, et al

group.” No substantial differences were seen
between the samples from patients with benign
prostatic hyperplasia and those derived from
patients unaffected by this disease. Our find-
ings are in agreement with the data derived
from a biochemical study performed by Tew ez
al.”®

De Marzo and colleagues® proposed that
most proliferating cells in normal prostate and
benign prostatic hyperplasia tissue reside in the
basal cell compartment. Higher amounts of
gene products that appear to have genomic
protective features, such as GST-r, are found in
the basal cells. Other potentially protective
molecules are preferentially expressed in basal
cells versus secretory cells, including
glyceraldehyde-3-phosphate  dehydrogenase,
which has been shown to be involved in DNA
repair, and pp32, which inhibits neoplastic
transformation in vitro.”” Therefore, with these
protective functions intact, the basal cells are
immune from the acquisition of multiple
genomic changes and, hence, the extreme
rarity of prostatic basal cell carcinoma.

The results of our study and of previous
investigations' *” *?° have shown that only a
minority of cells in the secretory compartment
stain for GST-x, and only weakly. It has been
speculated that in normal prostate tissue the
basal cells exert some protective influence on
the secretory cell compartment. When basal
cells are not present, such as in the gaps
present in the basal cell layer, the luminal cells
might take up this protective role.”® It is possi-
ble that the early loss of GST-nt expression in
human prostate cells might compromise their
electrophilic defences, making them vulner-
able to the accumulation of the genetic
damage necessary to foster the neoplastic
transformation.

Prostatic carcinoma is thought to initiate
from an abnormal increase in replication of
transiently proliferating cells within the secre-
tory compartment that are poorly protected
against DNA damage.’” Although these cells
have partial differentiation ability, they abnor-
mally retain or acquire stem cell like features
of unlimited self renewal. The immortal
nature of the expanding clone, which is prolif-
erating without adequate DNA protection,
allows the accumulation of additional genetic
damage and genetic instability, thus resulting
in the development of prostate cancer. Previ-
ous investigations showed that immunohisto-
chemical staining with anti-GST-n antibodies
failed to detect the enzyme in most untreated
prostatic adenocarcinomas, despite the pres-
ence of abundant staining in normal prostatic
epithelial cells and in cells making up benign
proliferative prostatic lesions.” *’ *' > For ex-
ample, Cookson and colleagues” reported
GST-r expression in only 4% of cases. The
almost complete absence of GST-n expression
in prostatic carcinoma seen by others was
also confirmed in our study. Of the 20
prostatic carcinomas tested, only one
was focally positive for GST-n. The lack of
GS'T-nt expression among prostate carcinomas
appears to be independent of tumour
biology and again there appears to be little


http://mp.bmj.com/
http://group.bmj.com/

GSTn expression in prostatic intraepithelial neoplasia

prognostic information available because even
incidental tumours lack staining in almost all
cases.

The lack of GST-n expression in prostatic
carcinoma has been linked to the fact that the
regulatory sequences near the gene GSTPI,
which encodes the human n-class GST, often
appear to be hypermethylated during prostatic
carcinogenesis.”®” These studies identify
changes in GST-rt expression as the most com-
mon genetic alteration in the process of
prostate cancer development. Total androgen
ablation does not restore the expression of this
enzyme, indicating that the genetic defect
detected in prostate cancer is not reversible
under androgen manipulation. A different
point of view was expressed by Cookson et al,”
who questioned the hypothesis of the role of
GST-r in the malignant transformation of pro-
static acinar epithelium. The lack of GST-n
expression seen in prostate cancer might be
related to the absence of the basal cell layer. If
the basal cell is the precursor stem cell of the
secretory acinar cell, it is possible that GST=r is
necessary to maintain the basal cell phenotype
and is lost as it differentiates into an acinar cell.
However, this view is not shared by other
researchers who favour the role of GST-rt in
prostate carcinogenesis through an intermedi-
ate step defined as high grade prostatic
intraepithelial neoplasia.**?’

GST-n expression in high grade prostatic
intraepithelial neoplasia was investigated in
previous studies. Cookson and colleagues®
reported GST-1t expression in only one of 17
high grade prostatic intraepithelial neoplasia
lesions. Similarly, Lee and colleagues™ re-
ported detecting heterogeneity in GST-n ex-
pression in a small number of prostatic
intraepithelial neoplasia lesions in which occa-
sional cells displayed GST-n expression. Subse-
quently, Lee’s group reviewed the specimens
and raised the possibility that the cells express-
ing GST= might have been basal cells or nor-
mal columnar epithelial cells interspersed in
the foci of prostatic intraepithelial neoplasia.
Moskaluk and colleagues® found absent
GS'T-nt expression in 12 of 12 high grade pros-
tatic intraepithelial neoplasia specimens. Simi-
larly, GST-nt expression was completely absent
from 60 independent high grade prostatic
intraepithelial neoplasia foci analysed by
Brooks ez al.*® In this last study, lack of GST-rt
expression in high grade prostatic intraepithe-
lial neoplasia was associated with CG island
methylation changes near the GSTP1 gene in
seven of 10 high grade prostatic intraepithelial
neoplasia lesions. These authors speculated
that prostatic intraepithelial neoplasia lesions
that lack GSTP1 promoter methylation might
never progress to carcinoma. In addition, they
suggested that the detection of methylated
GSTPI1 promoter sequences might serve as a
useful biomarker of high grade prostatic
intraepithelial neoplasia lesions at risk for
progression.*

We found two staining patterns in high grade
prostatic intraepithelial neoplasia lesions. One
was similar to the pattern of normal tissue,
whereas the other differed from it consistently.
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Our study on GST-rt expression in high grade
prostatic intraepithelial neoplasia shows some
discrepancy with the observations made by
Brooks and colleagues® and Cookson et al,”’
whereas it is partially in agreement with
the information given by Moskaluk and
colleagues® and Lee et al.”’ ** Such differences
could be explained on the basis of the type
of prostatic intraepithelial neoplasia studied.
We selected high grade prostatic intraepithelial
neoplasia samples (some of which were
associated with cancer whereas others
were not) belonging to different prostate
zones. The aforementioned authors always
selected foci of high grade prostatic intraepi-
thelial neoplasia present in prostates from
patients with prostatic carcinoma, and the
zonal distribution of these lesions was never
considered.”® * *?!

Even though our study did not include
molecular testing of GST-n expression, the
immunohistochemical results point towards
the identification of two populations with the
morphological appearance of high grade pros-
tatic intraepithelial neoplasia. Those prostatic
intraepithelial neoplasia lesions whose GST=nt
expression is substantially different from that
seen in normal tissue—namely, the cases of
non-transition zone either adjacent to or
remote from prostatic carcinoma—are closely
associated with cancer. By contrast, enzyme
expression in prostatic intraepithelial neoplasia
lesions of the transition zone is very similar to
that seen in normal tissue, and these lesions
have a different association with cancer. This is
in keeping with the results of a recent
publication by Harvei et al.” These authors
investigated prostatic intraepithelial neoplasia
in the transition/central zone as a marker for
subsequent development of prostatic carci-
noma. They did not find any association
between the presence of prostatic intraepithe-
lial neoplasia in this zone and subsequent can-
cer development, thus questioning the precur-
sor nature of prostatic intraepithelial neoplasia
at this location. A recent publication by Wein-
stein gives further support for the existence of
two distinct populations of high grade prostatic
intraepithelial neoplasia.”® According to this
author, the categorisation of prostatic intraepi-
thelial neoplasia based on the degree of prolif-
eration measured by digital image analysis has
biological relevance.

In conclusion, the differential expression of
GST-nt in the transition and non-transition
zones indicates the existence of two popula-
tions with the morphological appearance of
high grade prostatic intraepithelial neoplasia
but with different relations to carcinoma.
Quantitative analytical studies using image
analysis systems are in progress and should
provide us with additional information on the
activity of GST-n.
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