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Apoptosis in ovarian serous carcinoma

certain other common cancers.’ > As reported
previously,’ ** apoptosis was identified readily
and measured by light microscopy using
standard haematoxylin and eosin sections.
Early apoptotic nuclear changes not identified
reliably by routine light microscopy were
detected by in situ end labelling, a technique
that identifies fragmented apoptotic cell
DNA.*? In general, our semiquantitative
apoptosis assessments based on haematoxylin
and eosin and in situ end labelling sections
were comparable and the apoptotic index range
was similar to that reported by Diebold ez al,”®
who used an end labelling technique only. The
limitations of end labelling techniques have
been discussed fully elsewhere.** * * * Haema-
toxylin and eosin sections were required for the
purpose of this study, in order to measure
apoptosis and mitoses in the same tumour
fields.

Our results indicate that there are close links
between apoptosis and cell proliferation in
ovarian serous carcinoma. We found a signifi-
cant linear correlation between the apoptotic
and mitotic indices, as reported recently in cer-
tain other tumour types.” > The Ki-67 label-
ling index, a measure of the percentage of pro-
liferating cells, correlated significantly with the
mitotic index. Furthermore, we observed that a
high apoptotic index correlated very signifi-
cantly with a poor prognosis in ovarian serous
carcinoma. These findings suggest strongly
that: regulation of apoptosis is an integral com-
ponent of tumour cell kinetics, as in normal
tissue homeostasis; and in certain tumour
types, increased apoptosis is at least as
significant as increased mitotic activity in
reflecting aggressive tumour growth. Tumour
growth is determined by the percentage of pro-
liferating cells, cell cycle time, and the amount
of cell loss.” It has been suggested that apopto-
sis is in some way “defective” or inhibited in
cancer.”® > Data reported herein and else-
where do not support the universal applicabil-
ity of this concept: untreated carcinomas
appear to display more, not less, apoptosis than
normal tissues.”? *** However, we cannot
exclude the possibility that in tumours showing
increasing genomic instability affecting specific
cell cycle regulatory genes, the tightly control-
led process of apoptosis might become deregu-
lated.

The p53 phosphoprotein is a transcription
factor that controls numerous cellular genes,
including those involved in regulation of the
cell cycle.® The p53 protein also induces
growth arrest or apoptosis following DNA
damage. In this study of ovarian serous
carcinoma, the extent and distribution of
apoptosis was independent of p53 overexpres-
sion, and p53 was not of prognostic signifi-
cance. Ovarian carcinomas with p53 mutations
are less susceptible to chemotherapy induced
apoptosis, possibly because of an inability to
transactivate the apoptosis inducing gene bax.*
However, the role of p53 in regulating the
extent of tumour cell apoptosis in vivo is not
clear.” Different p53 mutants have different
biological effects.” ** Even if all p53 mutant
proteins were associated with diminished
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apoptosis inducing functions, p53 might not be
required for fine tuning apoptosis in all
untreated human tumours. With regard to the
present study, it is accepted that immunostain-
ing for p53 is not as specific as polymerase
chain reaction-single strand conformational
polymorphism analysis as a screening tech-
nique for p53 mutations, although there is
good concordance.'” We cannot exclude the
possibility that abnormal stabilisation of wild-
type p53 protein in a minority of our p53 posi-
tive cases may have been associated with a
higher apoptotic index. However, we are satis-
fied that even if this were so, the scatter of
apoptotic indices in this series of ovarian serous
carcinoma indicates that p53 abnormalities
were not associated with alterations in the
extent of apoptosis. In support of this, recent
work on non-small cell lung carcinoma and
leiomyosarcoma suggests that mutations in the
“hot spot region” of p53 are not associated
with attenuated apoptosis (O’Neill, Staunton,
McMahon, Gaffney, unpublished data, 1997).
The likely significance of p53 mutations in
spontaneous human tumours is that the apop-
tosis response to subsequent DNA damage due
to chemotherapy or radiation therapy might be
reduced, as the experimental evidence sug-
gests.

Does susceptibility to apoptosis in vivo
predict an apoptotic response to radiation
therapy or chemotherapy? Levine e al’
reported that a low apoptotic index in cervical
carcinoma correlated with radiosensitivity and
a favourable prognosis. However, there is no in
vivo evidence that the apoptotic index might be
useful for predicting clinical responses to
chemotherapy (or chemoresistance) in ovarian
serous carcinoma or other malignancies. Leu-
kaemias, germ cell tumours, and small cell
undifferentiated carcinomas—all chemosensi-
tive malignancies—have low, intermediate, and
high apoptotic indices, respectively.’ Further-
more, anticancer agents induce apoptosis by
several different mechanisms,*’ * and mecha-
nisms of chemoresistance, including those
associated with bcl-2 overexpression or p53
mutation,® * are further complicated by intra-
tumour heterogeneity. We consider it likely that
susceptibility to apoptosis and chemosensitiv-
ity in tumours represent independent variables,
but this clinically relevant topic merits more
detailed investigation.

We acknowledge the help of Dr Noreen Gleeson (Department
of Obstetrics and Gynaecology). Dr Alan Kelly (Trinity College,
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ported by the Irish Association for Cancer Research and CRAB
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