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Malignant ovarian carcinoma is one of the leading
cause of death of patients with gynecological malig-
nancy [1, 2]. Tumor progression occurs mainly by dis-
semination through peritoneum resulting in relatively
low-symptomatic disease. 80% of such cancers are
diagnosed only at the late stages when effective treat-
ment could not be achieved [2]. Histological type of
ovarian cancer is one of the major prognostic factors
determining clinical outcome. Poorly differentiated tu-

mors are characterized by high metastatic rate and
aggressiveness that influence the treatment outcome [1].

Over the last few years there has been increasing
evidence that expression of certain genes, such as p53
and bcl-2, may affect the cellular response to an apop-
totic stimulus and therefore modulate the sensitivity of
cells to anticancer means [3�7]. At the same time, mu-
tations in genes controlling proliferation, differentiation
and apoptosis could be one of the causative factors in
the origin of malignant neoplasm [4�9].

Wild-type p53 is recognized as positive regulator
of apoptotic cell death. A high incidence of p53 gene
point mutations is found in various types of human ma-
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Expression of p53 and Bcl-2 as well as nuclear antigen of proliferating cells  (NAPC) detected with the IPO-38
MoAb was studied in serous epithelial ovarian tumors of different grade of differentiation (32 patients in total).
Overexpression of the mutant p53 and NAPC was shown to be typical of poorly differentiated malignant ovarian
tumors with high aggressiveness and vast dissemination (FIGO stage IIIc and IV). Well-differentiated tumors,
according to our data, were characterized by the absence of the mutant p53 expression, the low proliferation index
and the high Bcl-2 levels. These data suggest that the detection of p53 and Bcl-2 expression as well as expression
of the NAPC  in ovarian tumors could be useful for prognosis and therapy correction.
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Ó 32 áîëüíûõ ñ ñåðîçíûìè ýïèòåëèàëüíûìè îïóõîëÿìè ÿè÷íèêîâ ðàçëè÷íîé ñòåïåíè äèôôåðåíöèðîâêè îïðå-
äåëåíà ýêñïðåññèÿ áåëêîâ � ðåãóëÿòîðîâ àïîïòîçà ð53, Âcl-2 è àíòèãåíà, àññîöèèðîâàííîãî ñ ïðîëèôåðàöèåé
êëåòîê (AÏÊ). Óñòàíîâëåíî, ÷òî èçáûòî÷íàÿ ýêñïðåññèÿ ìóòàíòíîãî áåëêà ð53 è ÀÏÊ õàðàêòåðíà äëÿ íèçêî-
äèôôåðåíöèðîâàííûõ çëîêà÷åñòâåííûõ îïóõîëåé ÿè÷íèêîâ, îòëè÷àþùèõñÿ êðàéíåé ñòåïåíüþ çëîêà÷åñòâåí-
íîñòè, àãðåññèâíûì òå÷åíèåì çàáîëåâàíèÿ è îáøèðíîé ðàñïðîñòðàíåííîñòüþ ïðîöåññà ïî êëàññèôèêàöèè FIGO
(IIIc è IV). Îïóõîëè ñ âûñîêîé ñòåïåíüþ äèôôåðåíöèðîâêè, ïî íàøèì äàííûì, îòëè÷àþòñÿ îòñóòñòâèåì
ýêñïðåññèè ìóòàíòíîãî áåëêà ð53, íèçêèì èíäåêñîì ïðîëèôåðàöèè îïóõîëåâûõ êëåòîê è ïîâûøåííîé ýêñïðåñ-
ñèåé áåëêà Bcl-2. Îïðåäåëåíèå ýêñïðåññèè áåëêîâ ð53, Bcl-2 è ÀÏÊ â òêàíè îïóõîëåé ÿè÷íèêà íà îñíîâå
ïîëó÷åííûõ äàííûõ ìîæåò áûòü èñïîëüçîâàíî äëÿ ïðîãíîçà çàáîëåâàíèÿ è êîððåêöèè òåðàïèè.
Êëþ÷åâûå ñëîâà: çëîêà÷åñòâåííûå ýïèòåëèàëüíûå îïóõîëè ÿè÷íèêîâ, ñòåïåíü äèôôåðåíöèðîâêè, ð53, Bcl-2,
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lignancies, such as colorectal, lung, breast, endome-
trial cancers and ovarian neoplasms [4, 8, 9�15]. Patho-
logical expression of Bcl-2 has been described in a
wide variety of human cancers [4, 8, 10�14]. Bcl-2 ex-
pression in certain types of tumors such as neuroblas-
tomas and prostate carcinoma is considered as a poor
prognostic marker [11, 15]. At the same time, lung and
breast cancer patients with Bcl-2 positive tumors have
better survival [16, 17]. The relationship between Bcl-2
and p53 is of particular interest. Although an inverse
relationship between Bcl-2 and p53 expression has
been reported in breast cancer [18], their roles in apo-
ptosis have not yet been extensively investigated.

The role of wild-type and mutated p53 gene as well
as Bcl-2 in the pathogenesis of ovarian cancer is intrigu-
ing. Positive p53 immunostaining is common in the se-
rous histologic type of ovarian cancer and is associated
with poor outcome, poor histologic grade, and S-phase
fraction size greater than the median sized, as determined
by DNA flow cytometry [19]. On the other hand, there are
contradictory results concerning the Bcl-2 as a prognos-
tic factor in patients with ovarian carcinoma. While some
authors have observed that Bcl-2 expression was relat-
ed to more favorable prognosis [20], other authors have
shown increased Bcl-2 expression in patients with short-
ened overall and disease-free survival [21, 22]. Because
the clinical significance of p53 and Bcl-2 expression has
not yet been established in ovarian carcinoma, we aimed
to detect the expression of p53, Bcl-2 and nuclear anti-
gen of proliferating cells (NAPC) in serous epithelial ova-
rian carcinoma in association with both of clinicopatho-
logic factors and grade of tumor differentiation.

MATERIALS AND METHODS
Tumor specimens of 32 patients (the median age

48 years) with ovarian cancer have been studied. Clini-
cal staging was made according to the International
Federation of Gynecology and Obstetrics (FIGO) stag-
ing system. Of 32 patients in the study, 9 were staged
in stage Ic, 11 � stage IIIc, 4 � stage IIIb, 8 � stage IV.
The fragments from different sites of the tumors were
fixed in 10% neutral formalin solution, dehydrated in
alcohols of ascending concentration, and embedded in
paraffin blocks. The sections were stained with hema-
toxylin and eosin and investigated by light microscopy.

Bcl-2 expression was detected in frozen sections
using anti-Bcl-2 monoclonal antibodies (MoAb) (Da-
kopatts, Denmark) by immunohistochemical peroxidase-
antiperoxidase (PAP) method. NAPC was assessed with
IPO-38 MoAb (R.E. Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology, Kyiv, Ukraine)
[23]. This antigene is absent in nonproliferating cells and
becomes to be detectable in G1 phase of the cell cycle,
differing in some respects from PCNA and Ki-67.

The pieces of tumor tissue were frozen in liquid nitro-
gen and placed into cryostat. 4-6-µm-thick sections were
further mounted on poly-L-lysine coated slides, dried in
air and fixed in acetone for 5 min at room temperature.
The protein expression was assayed at the same day,
otherwise the specimens were wrapped into aluminum
foil and stored at -20°C. Immediately before immunohis-

tochemical assay the frozen specimens were brought up
to the room temperature for 20 min. To reduce nonspe-
cific background staining the sections were covered with
normal rabbit serum. Upon incubation with optimal dilu-
tions of MoAbs the specimens were washed 3 times for
5 min in phosphate-buffered saline (PBS), covered with
excess of rabbit serum against mouse immunoglobulins
and further incubated for 1 h. Then the specimens were
washed in PBS again and incubated with PAP-complex
for 45 min. Upon washing out non-bound PAP-complex,
peroxidase activity was assayed histochemically. After de-
tection of peroxidase activity the sections were additio-
nally stained with hematoxylin for 2-3 min, embedded in
balm and studied with a light microscope. p53 expression
was also detected by immunohistochemical PAP method
in paraffin sections with anti-p53 MoAb (clone BP53-12,
reacting with a C-therminal epitope of the p53 both of wild
and mutant type was kindly provided by Dr. JoHilgers, The
Netherlands). 4-6-µm-thick paraffin sections were left for
a day at 37°C. Prior to immunohistochemical assay the
specimens were placed in a thermostat at 60°C for 10 min,
and were deparaffined. For the optimal immunoperoxidase
staining, antigens were disclosed by treatment of sections
10 min with 0.06% trypsin solution at 37°C.

RESULTS AND DISCUSSION
The first group included 12 patients with poorly dif-

ferentiated serous ovarian carcinoma forming mainly
solid structures, where papillae were practically absent,
though separate glands were revealed sometimes. Tu-
mor cells were different in size and highly polymorphic,
with the features of dystrophy. Mitotic cells were abun-
dant with pronounced pathology of mitotic patterns.
Marked necrotic fields, lymphoid infiltration, and deep
invasion into stroma were also evident.

The second group included 8 patients with mode-
rately differentiated serous ovarian tumors with cells
forming glandular papilla structures, paved predomi-
nantly by multilayer polymorphic epithelium. Glandular
formations were observed with moderate cell atypism,
areas of solid growth with cell polymorphism and sharply
atypical cells. In some areas invasion in stroma and
perifocal lymphoid infiltration were observed.

The third group included 12 patients with well dif-
ferentiated serous ovarian tumors. In these tumors
parenchyma prevailed over the edematic stroma with a
small content of cells. In the majority of such tumors
numerous papillae and cysts with hyperchromic multi-
layer epithelium could be observable. In several tumors
the sparse layers of desquamated epithelium were evi-
dent. The mitotic cells were rather scarce.

High expression of both mutant p53 and NAPC was
found in poortly differentiated tumors (Table). The highest
p53 expression was observed in ovarian tumors of large
size, with massive necrotic areas and nuclear polymor-
phism. High malignancy of such tumors was also confirmed
by a high expression of NAPC detected with IPO-38 MoAb.
At the same time, Bcl-2 expression was found only in sin-
gle cells along the layers of low differentiated tissue, whereas
in the most solid structures with active cell proliferation Bcl-2
expression has not been detected (Table).
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Table. Expression of p53, Bcl-2 and nuclear antigen of proliferating cells
(NAPC) in epithelial ovarian cancer with different grade of differentiation

Grade of differentiation mp53 Bcl-2 NAPC
Poorly differentiated +++ - +++
Moderately differentiated +/- +/- +/-
Well differentiated - +++ +
mp53 � mutant p53.

20�30% of moderately differentiated ovarian tumors
expressed mutant p53 and NAPC (Table) with the tra-
ces of Bcl-2-specific immunostaining in cytoplasm. Only
in 3 (10%) of 12 tumors low expression of mutant p53 as
well as NAPC was found, while in the remaining tumors
expression of these proteins was rather abundant. The
expression of Bcl-2 was found in the majority of the cells
of low-grade tumors. More pronounced expression of
Bcl-2 was observed in patients staging as Ia (Table).

Therefore, overexpression of the mutant p53 and
NAPC detected with the IPO-38 MoAb was shown to
be typical of poorly differentiated malignant ovarian tu-
mors (IIIc and IV FIGO staging). It was shown that the
mutations of p53 gene occur at the late stages of ova-
rian tumor development and can serve as a relevant
prognostic factor of tumor aggressiveness [5, 7, 13, 14].
It is also known, that high proliferative capacity of tu-
mor cells is a marker of poor prognosis [3, 12].

Our present study has shown that poorly differentiat-
ed epithelial ovarian tumors are characterized by overex-
pression of p53 and a high cell proliferation index that
could serve as a marker of unfavourable prognosis. Well
differerntiated tumors, according to our data, are charac-
terized by the absence of mutant p53 expression, the low
cell proliferation index, and high level of Bcl-2 protein.
This observation is in agreement with results of other authors
having demonstrated similar expression patterns of the pro-
teins under study in several other tumors [15�20].

In conclusion, our results indicate that p53, Bcl-2
and NAPC are differently expressed in epithelial ovari-
an carcinoma varying by histological grade as well as
biological features which could be useful for both prog-
nosis and therapy correction.
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