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Abstract: Introduction & objectives: The objective of this study is to identify
the nuclear expression of the p53 protein in prostate cancer and to determine its
relationship with clinico-pathological variables.

Material & methods: The research included 83 patients, 43 of whom are pati-
ents with prostate cancer who underwent radical prostatectomy and a control group of
40 patients with benign hyperplasia of the prostate in whom a transurethral resection or
a transvesical prostatectomy was undertaken. In all cases the nuclear expression of p53
protein was evaluated. A hystopatological evaluation of the tumour characteristics and
the data of the local progression of the cancer were undertaken in the research group.

Results: The results show that the expression of the p53 protein does not have
an important correlation with the preoperative PSA, but that it is in direct correlation
with the malign potential of the cancer (Gleason score, Gleason sum, primary tumour)
and with the features of the disease (metastatic lymph nodes, stage of the disease).

Conclusion: p53 protein could be used as a valid biomarker in determining the
malignant potential of the tumour and the prognosis of the disease. There is no practical
use in predicting the extraprostatic extension.
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Introduction

In the United States in 232,000 men were found in 2005 with newly
diagnosed prostate cancer [1]. Since the intruduction of prostatic specific anti-
gen (PSA) as a screening method prostate cancer incidence has increased over
the last two decades. The incidence was 6, 18 and 14% in the periods 1985-89,
1989-92 and 1992-95 respectively [2]. During the last ten years mortality has
decreased significantly from approximately 40,000 dying in 1990 to 29,900 in
2004 [3]. According to the World Health Organistaion (WHO) 679,023 new
cases were diagnosed in 2002, while 221,002 died from CaP.

According to the Cancer Register in the Republic of Macedonia, in
1994 the incidence of this disease was 6.55 cases in 100,000 inhabitans. The
incidence increased with age. In 60-year-old males, it was 6; in 70-year-olds,
14; and in 75-year-olds, 55 (Registar za rak na RM). In countries with an
absence of organized screening of CaP only 55% [4] of CaPs were organ confi-
ned cancers at the time of diagnosis, whereas 30-45% showed pathological sta-
ging of the extracapsular extenion [5].

For these reasons it is important to identify new markers that could pre-
dict the progression of the disease in terms of extracapsular extension. The aim
of this study was to determine the nuclear expression of p53 protein in prostate
cancer as well as the correlation with extracapsular extension, such as semen
vesical involvement, capsule penetration, and metastatic involvement of local
lymph nodes. The second aim was to determine the correlation of nuclear
expression of p53 protein with histopathological findings and the Gleason score,
Gleason grade, Gleason sum and primary tumour.

Material and methods

The study was realised at the University Urology Clinic and the Patho-
logy Institute in Skopje from May 2006 to June 2010. A total of 83 patients
were included in the study. The study group consisted of 43 patients who under-
went radical prostaectomy for treatment of clinically localized cancer whereas
the control group consisted of 40 patients who underwent prostatectomy for
nonmalignant disease of the prostate. The histopathological result was the gold
standard. The inclusion factors for the study group were: PSA levels before or
28 days after the prostate biopsy, and patients who had not been treated with
radiation, hormonal or another therapy for prostate or other cancer. All cases
that did not comply with the survey were excluded.
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The immunostaining was estimated in tissue sections of 10% neutral
formalin fixed and paraffin-embedded. In a heat antigen retrieval process the
slides were placed in a citrate buffer (1 mM, pH 6.0) and heated three times for
8 minutes each time in a domestic microwave oven on high power. The slides
were incubated overnight at 4°C with monoclonal antibodies to p53 (clone DO7,
Dako, Glostrup, Denmark) at a dilution of 1 : 50 in phosphate-buffered saline
(PBS). Biotinylated antimouse immunoglobulin G was applied at 1 : 200 dilu-
tion for 60 minutes at room temperature. The slides were rinsed with PBS for 30
minutes, incubated with peroxidase-conjugated streptavidin (streptABC Kit,
Dako) at 1 : 400 dilution in PBS for 45 minutes at room temperature, and then
rinsed again with PBS for 30 minutes. Colour was developed by incubating the
slides in 0.06% diaminobenzidine in PBS for 15 minutes, and the slides were
then rinsed in tap water, counterstained with Harris hematoxylin, dehydrated,
coverslipped, and reviewed under a light microscope. For p53 any dark, brown
nuclear staining was considered positive, indicating abnormal stabilization of
p53. The results were observed under a light Leica type microscope. Around
500 nuclei on 10 fields at 400-magnification were evaluated. The cut-off point
value for positivity was 20% of the evaluated cells. Collected data were put on
an excel. Thereafter SPSS 16.0.1 Eval Version _a was used for statitical ana-
lyses. : ’*—test and ANOVA were used for comparataive analyses.

Results

The study group consisted of 43 patients treated with radical prostate-
ctomy for clinically localized prostate cancer. The youngest patient was 51 year
old while the oldest was 75 (mean 65.3 & 5.91). The values of preoperative serum
PSA ranged from 2.14 mM to 100 mM (mean 23.6 = 22.4). The p53 expression
showed that 28% of the patients in the study group were positive whereas none
were in the control group. In Table 1 we show the results from the histopatholo-
gical evaluation of prostate cancer patients, the distribution of the nuclear
expression of p53 and its correlations.

The results show that the expression of the p53 protein was found in 13
(28%) of cases and this is in direct correlation with the Gleason score (p = 0.001),
the Gleason sum (p = 0.001), the degree of the primary tumour (p = 0.001), meta-
static lymph nodes (p = 0.0000), and the stage of disease (p = 0.026), but that no
significant correlation was found with the involvement of the seminal vesicles
(p = 0.647), preoperative PSA (p = 0.621) or the age of the patient (p = 0.341).
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Table 1

Histopathological evaluation of prostate cancer patients, the distribution of the nuclear
expression of p53 as well as its correlations

Overexpresion
Parameters of p53 protein | Frequency Chi-Square Test
Yes No
242 0 0 0
243 1 1 2
3+2 0 0 0
3+3 5 2 7
Gleason score 3+4 19 7 26 0.001
4+3 3 1 4
4+4 3 1 4
4+5 0 0 0
5+4 0 0 0
4 0 0 0
5 1 1 2
6 5 2 7
Gleason sum 7 22 8 30 0.001
8 3 1 4
9 0 0 0
10 0 0 0
T2a 3 0 3
T2b 4 1 5
Primary tumor T2 2 6 15 0.001
T3a 0 0 0
T3b 14 4 18
T4 1 1 2
1 0 0 0
2 1 1 2
Gleason grade 3 74 9 3 0.001
4 6 2 8
Ekstrakapsular extension Mo 16 ! 23 0.647
Yes 15 5 20
Semen vesical No 16 7 23
involvement Yes 15 5 20 0.647
Lympho node metastasis No 28 11 39 0.000
Yes 3 1 4
1 0 0 0
Stage of the disease 2 13 6 19 0.026
3 15 3 18
4 3 3 6
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Discussion

One of the goals of molecular biology is to modify diagnostic and
therapeutic modalities in treating human cancer. Protein p53 is a product of the
tumour suppresor gene p53 and has a role as a transcripton factor involved in
the cell cycle in order to protect from damage to the genome, and by doing so to
prevent malignant alterations. For these reasons in the literature this protein has
been called the "guardian" of the genome. The name in fact represents the
molecular mass of the protein that is 53 kDa. It is located on the chromosome
17p13.1 [6]. Its main function is to activate the proteins responsible for reparing
DNA, to block the cell cycle at the point G1/S until the proteins repair the
DNA. In a case where repair is impossible, the protein p53 leads the cell into
apoptosis [7]. The mutated p53 protein is not able to repair efficiently the func-
tion of temporarily stopping the cell cycle, and this may lead cells to divide
without control, which leads to the malignant transformation of the cell [8].

Rubin et al. [9] and Isaacs et al. [10] showed for the first time that the
p53 suppressor gene is important in the pathogenesis of prostate cancer. In fact,
more than 50% of all human cancer is related to the inactivacting of the tumour
suppressor gene p53.

The rate of nuclear exression of p53 protein in prostate cancer in the
literature is heterogeneous. It ranges from 6% to 34% [11-15]. It is interesting
to mention the study of Yang et al. [16] who analyszed 49 patients with clini-
cally localised prostate cancer and showed 34% of p53 expession. Moreover,
after 5 years of follow-up, of 16 patients who developed local recurrence, 10
(63%) showed nuclear expression of p53. On the other hand, of 33 patients who
did not develop a recurrence only 7 (21%) showed nuclear expression of p53.
This study shows a significant correlation (p < 0.01) between nuclear expres-
sion of p53 and the recurrence of the disease.

The results of the present study show that the nuclear expression of p53
is expressed in 28% of prostate cancer specimens whereas in the control group
there was no staining. This suggests a strong correlation between prostate can-
cer and p53.

One of the main goals of this study was to find the correlation between
the clinical grade of the disease and p53. The clinical grade is defined for the
purpose of this article as whether the tumour has an extracapsular extension.
Analysis by y’-test showed this correlation to be lacking. Both groups, organ
confined (T1 and T2) and organ non-confined (T3 and T4) showed the same
p53 expression. This means that we cannot use this test for clinical staging of
prostate cancer. The correlation with total PSA value showed only a non-signifi-
cant correlation (p = 0.621). However, our results show a strong positive corre-
lation between nuclear p53 expression and the histological stage of the tumour
in terms of the Gleason score, Gleason sum and Gleason grade.
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Similar results have been observed in other studies. Quin DI et al. shows
a strong positive correlation between p53 expression and preoperative PSA
value as well as the pathological grade and the Gleason score [17]. The same or
similar observations have been published in the literature by various authors
[15, 18, 19].

In conclusion, our results show that p53 protein could be used as a valid
biomarker in determining the malignant potential of a tumour and in the pro-
gnosis of the disease. However, it has no practical use in predicting the extra-
prostatic extension.
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Pesume

EBATYAIIMJA HA BPETHOCTA HA EKCITPECHJATA
HA p53 IPOTENMHOT BO EKCTPAKAIICYJTAPHATA EKCTEH3HNJA
HA KAPIIMHOMOT HA ITPOCTATA

Caunn C.%, T'eoprues B.!, Craspuguc C.., IleneB M.}, Ctankos O.},
Iloxues C.}, banes C.2, Janunoscku /1.3, UBanoscku 0.1, ITonos 2K.!

LJ3Y Ynueepsuitieiticka kaunuxa 3a ypoaozuja, Meouyuncku ¢axyaitieit,
Yrnusepsuitei ,,Ce. Kupua u Meitioouj*, Ckoiije, P. MaxeOoonuja
?Unciuuitiyit 3a ilaiionozuja, Meduuuncku gpaxyaitieit,
YHusepsuiteiu ,,Ce. Kupua u Meiioouj*, Ckotije, P. Maxedonuja
SUncitiuitiyiti 3a efiudemuonozuja u ciaitiucitiuxa, Meouyuncku paxyitieit,
Yrusepsuitei ,,Ce. Kupua u Meitioouj*, Ckoiije, P. MaxeooHuja

IIpoTemnoT p53 MMa yirora Ha KOHTPOJIOP Ha KIETOYHUOT muKiyc. IHBOI-
BHUpaH € BO KOHTpoJiaTa Ha OOHOBYBAHETO Ha KJIETKaTa, MHXUOMPAjKHU ja Hej3H-
HaTa Tofiesi6a npej IeOKCpUOOHYKIICMHCKATa KUCEINHA TIEJIOCHO JIa Ce perapupa.

I]ea: [1a ce yTBpAM eKcrpecujaTa Ha pS3 MPOTEWHOT BO KapIMHOMOT Ha
nmpocraTaTa 1 MOXKHOCTUTE 3a HETOBA NpaKTUYHa NPpUMEHA BO OPENYBaHETO HA
CTaJIIyMOT, T.€. EKCTpaKalcylapHaTa eKCTeH3Hja Ha OolecTa.
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Meitioou: CtynnjaTa € KOMOMHHpaHa CO PETPOCIEKTHBEH W NMPOCIEKTH-
BeH KapakTep. Bo cryamjaTta ce BKiydeHm 83 man@eHTH O KOW HCIHMTYBaHATa
rpyma ce cocTou off 43 ManueHTH co KapIIMHOM Ha ITPOCTaTa Kaj KoM € HallpaBeHa
paAuKaHa IpOCTaTEeKTOMH]a, lofieKa KOHTPOJIHATA Ipyma ce cocron of 40 marueHTn
co OeHWTHa XWIepIia3uja Ha MpocTaTa Kaj KOM € HalpaBeHa TpaHCypeTpatHa
pecekIyja Ha IpocTaTa WM TpaHCBE3WKallHa pocTaTekromuja. Kaj cute mpume-
pouy eBajynpaHa € HyKJleapHaTa eKcipechja Ha p53 nporennoT. Kaj ucnmrysa-
HaTa rpymna ce coOpaHH IOfJaTONM Off XMCTONATOJNIOIIKaTa eBajyalnja Ha TyMOp-
CKHUTE KapaKTePHUCTHUKH, KaKO 7 3a JIOKaJHaTa Iporpecuja Ha 6omecra.

Pesyamainu: Excripecnjata Ha p53 IpOTEMHOT € BO AUPEKTHA KOpeya-
[Hja co MaJIMTHUOT NOTeHIHjal Ha KapuuHoMoT (Gleason skor-ot, Gleason sum-or,
CTENEHOT Ha NPUMApHHOT TYMOp) M NPOrHO3aTa Ha GojecTa (METaCTaTCKUTE
TUMQHA SKIIE3[N, CTafuyMOT Ha 6oJjiecTa), HO HeMa 3HauyajHa Kopejalmja co
npegonepaTuBHAOT PSA.

3axayqok: p53 NPOTEUHOT MOXE Jla ce yInoTpeOu Kako fobap Gmomap-
Kep 3a OfpenyBameé Ha MAJIMTHUOT MOTEHNWjall Ha TyMOPOT M IPpOrHO3aTa Ha
Gorecra, TofeKa 3a eKCTpanpocTaTiiHaTa eKCTeH3Hja HeMa yIoTpeOiInBa BPEHOCT.

Kayunn 360poBu: KapIuyHOM Ha NpocTara, p53 NpOTeWH, eKcTpakarcyjlapHa
€KCTeH3Hja.
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