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Apoptosis in Untreated and Hormone-Treated Prostate Cancer
of Various Histological Types

Béla SZENDE. Thomas LUBBEN. Ire ROMICS. Liszlé VASS'

"Ist Institute of Pathology and Experimental Cancer Rescarch. Senimelweis University of Medicine: “Department of
Urology. National Institute for Rheumatology and Physiotherapy, Budapest: “Ferenc Flar Hospital. Kistaresa. Hungary

A total of 102 (66 untreated and 36 hormone-tre-
ated) prostate cancers were examined histologically
in order to determine their histological grade and
the percentage of apoptotic tumor cells. The less
differentiated the tumors were, the higher the
spontaneous apoptotic activity was. Hormone ther-
apy increased the apoptotic index in the prostate

Kevavords: apoptosis. prostate cancer. hormone therapy

cancers. The increase was of greater significance in
grade I than in grade II and grade Il tumors. The
therapeutic consequences of these findings and the
possibility of different oncogene-expressions in
various histological types of prostate cancer are
discussed. (Pathology Oncology Research Vol 2, No
4,239-241, 1996)

Introduction

The importance of apoptosis (a form of progrummed
cell deathy in the regression of prostate (and other her-
mone-sensitive s cancer aller hormonal treatment is widely
accepted in the literature.’ " However. there are sub-
stantial difterences between the hormone sensitivity of the
various histological tvpes of prostate cancer. which may
be based on the relative susceptibility 1o apoptosis of the
various tumour cell popuiations.

The aim of this study was 1o obtain data on the apoptotic
activity ot 102 (66 untreated and 36 treated ) prostate can-
cers. also takmg mto consideration the tvpe and diilerenti-
ation of the tuimors.

Materials and Methods

wotal ol 102

studied. The specimens for histologicul examnation were

Prostate cancers from a natients  was
obtained by needle biopsy. transurcthral resection or by
total prostatectonn. The moede ol sampling may influence
the vrade asstened. therefore only those needle biopsies

were tsed nowhich a tetal of at Jeast 2000 winor cells
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could be counted in various sections at various levels of the
tisstue hlocks. The tissue samples came from 66 untreated
and 36 ueated patients. The treatment wus administered for
at teast 6 months and consisted of antiandrogen therapy
combined with orchicctomy. The histological grading and
the mode of ohtatning the tissue sample i the untreated and
weated groups is shown in Jable Ta. Tuble b shows the
number of puticnts undergoing orchiectomy and the various
drugs used. as well as the duration of the treatment. In seven
of the 102 cases. both untreated and treated tumor tssue off
(the same patient was examined. The histological classifica-
don and grading of the prostale catteers was performed
according o Heipap. This grading was used because it aiso
considers cvtological features and not purely architecture ol
the wumour. The tssue samples were lixed in 10% neutral
formadine and embedded in purallin. Standard 6 pm sec-
ions were cul seriadly and stained with HE. In F4 untreated
and in O treated tumors immunohistochemical reaction wis
also pertormed Tor the TRPM-2 gene product considered to
e a marker of apoptosis. T and with Apap-Tug (demonsiri-
ton ol nucleosomal fragmentation of DNA)Y in order (o
contirm the presence of apoptosis. The Anti- 'RPM-2 aene
product antbody was the generous gift of Do MP Tennis-
150

g wvas the preduct of Oncor Gaithersbur.

wood Ouawa, Ontario. Canada)y: and was used in

difution: Apop-T
MY USAL Por immunohistocheomcal ~taining. ibe peroxi-
dase-antiperonidise methed wis aseds In examinimyg the HE

wections, e weil-established histological sicns ol apop-



Table 1. a. Mode of tissue sampling in various untreated
and treated groups

Histologicalppyp N Total P TUR N Total
grading

Untreated (1=66) Treated (n=361
grade ) 4 3 I 10 - i 2 3
grade 1l 5 3 25 353 - 9 o 25
grade (11 ) 3 15 25 - o 2 o

I’ = prostatectomy, TUR - transurethral resection; N — needle
biopsy

b. Mode of androgen ablation and duration of treatment
of 36 treated patients

Duration of treatment (niontlis)

Treatmen!

6 7121324 24
Cyproteronacetate 5 1 1 -
Flutamid 4 - 2 -
Orchiectomy 5 12 1 2

Polyestradiolphosphat
Orchicctomy + - - - 3
Estramustinphosphat

tosis" were employed. The percentage of apoptotic cells was
determined by examining at least 2000 twmour cells. Thus,
at least 200 tumorous gland-like structures or, when glandu-
lar structures were not present, 2000 cells were examined.
The apoptotic index was determined by two pathologists
independently and blinded for the groups.

For statistical evaluation the X° fest was uscd.

Results

Apoptosis, characterised by condensation of chromatin,
shrinkage of the nucleus and cytoplasm, and presence of
intracytoplasmic apoptotic bodies, was easily detected by
microscopic examination of the HE stained scctions

Figure 1. Prostate carcinoma after androgen ablation of the
patient. Most of the tumor cells show the cytological signs of
apoptosis (pykiotic nuclei, shrinkage of cytoplasm) HE, x200
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Figure 2. TRPM-2 imnuinostaining of o prostate carcinoma
after androgen ablation of the patient. See abundance of TRPM-
2 positive tumor cells in two gland-like structures. x300

(Iig. ). The immunohistochemical staining with Apop-
Tug and for TRPM-2 confirmed the presence of apoptosis
(Fig.2 and 3).

The average age of the untreated patients was 63.4
years, and that of the treated putients was 66.5 years. The
pereentage of apoptosis (apoptotic index) is given separ-
ately for the untreated and treated group of partients in
Tubles 2a and b, respectively.
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Figure 3. Apop-Tag immunostaining of a prostate carcinon
after androgen ablation of the patient. Note positive staining of
several tumor cells. x400)

The majority of tumors, for both the untreated and
treated group. were of grade 2 type. Histologically, all
treated and non-treated tumors were so-called usual
carcinomas. which are considered as potentially
androgen-sensitive. A relatively low apoptotic index
(median up to 3.8) was observed in the untreated group
and a clear tendency of increusing apoptotic activity was
found in parallel with the higher grade of malignancy
(Tuble 2b).
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Table 2. Apoptotic index in correlation with histological
grade

a. Treated pationts boUntreated patients

apoplolic findex apoptotic index

ardiing " O mediai " "é mediann
grade | 3 277+23 280 10 1.9x+07 1.7
orade 1l 25 a8 +x42 149 33 32413 2.9
grade 111 S 87x18 82 23 dd=x1ls 3.8

In treated (androgen ablatedy patients. the apoplotic
index increased in all groups (erades 1-(1-111) (Tuble 2a).
The degree of thiv increase. however, depended on the
tumor grade. i.c. the highest increase was observed in
orade L cases and the fowest in grade HI cases (Fig.4).

Discussion

Apoptosis, a form of programmed cell death. also occurs
spontancously in untreated tumors™ although it is generally
believed that the cells of malignant tumors have more or

Iess “forgotten” how 1o commit suicide in the form of

apoptosis. The apoptotic index may be different in various
tumors, depending on their histological type and differen-
tiation.

S treawed

untreated

7S

Grade 1 Grade HI

Grade |

Figure 4. Changes o lhe apoptotic index of treated and
witkreated prostute carcinoma pationts. Grade |- p<0.01; grade
H - p<0.025; grade N1 - p<0.05

Our reeent studies have shown that in untreated prostate
cancer the probability of apoplosis increases in parallel
with the histological grade of the tumor. Androgen
ablation signiticantly imcreased the apopiotic acuvity i ail
grading groups. This increase was highest (16.5 fold) in
the grade T group, lower in the grade 11 group (5.1 fold)
and lowest in the grade I group (1.3 fold). This means
that the inducibility of apoptosis decreases with de-differ-
entiation of prostate cancer. Grade T prostate carcinomas
are more likely to be influenced by androgen ablation than
grade 1l and grade 1 tumors. These results suggest, from
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a practical point of view. that androgen ablavon of Grade |
prostate carcinomis is justified by the high inducibility of
apoptosis. while the grade 1L wwmors should rwther be
tredated by other methods.

Evidentiy. it is necessary 1o obtain relevant data on the
clinical improvement and survival ol patients with prostate
cancers of the vartous histological grades in order to com-
pare the clmical course with the probabtlity of apoptosis.
The situation is complicated by the Tact that the histology
of individual tumors may change with time. A theoretical
problem to be examined is whether apoptosis is also
related to the presence of various genes, such as TRPM-2.
P33 or bel-20 In fact, the apoplosis suppressing oncopro-
ein bel-2 has been detected in hormone relractory pros-
tate cancers.” Myers et al' have demonstrated 1hat three
days atter androgen ablation, TGF and TRPM-2 express-
ion and enhanced apoptosis can be observed in prostate
cancer cells. Sclar et al' also found TRPM-2 und TGFj
expression in prostate cancer cells after irradiation, fol-
lowed by enhanced apoptotic activity. The svstematic
study of the same tumors belore and after hormone ther-
apy in a larger number of cases could provide more perti-
nent data.
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