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Apoptosis and p53 Expression in Human Gliomas
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Twenty-five human gliomas of different histologi-
cal grade and type were studied for p53 expression
by immunohistochemistry and for apoptosis using
ApopTag™ method. p53 expression (percentage of
positive cells) was highest in anaplastic astrocy-
tomas, followed by low grade astrocytomas and
surprisingly in glioblastomas. Granular cytoplas-
mic p53 positivity appeared in 4/5 low grade oligo-
dendroglioma and in 2/5 low grade mixed oligoas-
trocytomas. The means of apoptosis index in the
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different tumor types ranged between 0.8 and 11.5
with the highest values in anaplastic astrocytoma
and glioblastomas. Although the number of cases
per group were relatively low and the individual
vales showed differences it seems that p53 expres-
sion is related to the biological aggressiveness of
gliomas. It is also suggested that high level of apop-
tosis in malignant glioma could represent a p53
independent pathway. (Pathology Oncology Rese-
arch Vol 4, No 4, 267270, 1998)

Introduction

Anaplastic astrocytomas and glioblastomas are the most
frequent hemispherical neoplasms, which together with the
less malignant low grade astrocytomas represent 57-60%
of all primary intracranial tumours.” Unfortunately, astro-
cytic tumors are of infiltrative character and radical remo-
val is not possible. Moreover, a considerable proportion of
relatively less malignant tumours are prone to obtain a more
malignant phenotype which increases the frequency of
anaplastic, dedifferentiated tumours at recurrence.”®

Despite of the recent advances in neuroradiology and
postoperative radio- and adjuvant chemotherapy the prog-
nosis of gliomas still remains poor.}**689.10.13,14.20.32
Development of immunohistochemical techniques provid-
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ed better understanding of the biological properties of
gliomas and the use of monoclonal antibodies both in
diagnosis and therapy shows promise.>’*"** Genetic
changes causing loss of active cell death (i.e. apoptosis)
are likely to be critical components of tumorigenesis. Cell
cycle control and cell death appear to be tightly linked
processes and p53 is an example of a gene product which
affects both cell cycle progression and apoptosis. Tumor
inhibition by p53 could be due to the activation of cell
death program in tumor cells,'>'*?*?

Alterations of p53 have been observed in human astro-
cytomas of each histological grade, suggesting that this
event may occur early in the genesis of these tumors.”
Mutation of TP53 gene, which is one of the most frequent
genetic ahierations in human malignancies, including glio-
mas, is often associated with overexpression of the p53 pro-
tein. Correlation between the number of p53 protein immu-
nopositive cells and histological grade of astrocytomas has
been reported, though mutations of TP53 gene were inde-
pendent of tumour grade. On the other hand, overexpression
of p53 protein occurs without detectable TP53 mutation in
astrocytomas.'™'® Our aim was to study p53 expression and
the rate of apoptosis in various types of human gliomas.
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Materials and methods
Tumor samples

Twenty-five human gliomas of different type and histo-
logical grade were examined in formalin fixed, paraffin
embedded sections. The specimens were classified accord-
ing to the WHO classification.'® Five tumors in each fol-
lowing group were selected; benign (low grade) astrocy-
toma (grade 2}, anaplastic astrocytoma (grade 3), glioblas-
toma multiforme (grade 4), grade 2 oligodendroglioma
and grade 2 mixed oligoastrocytoma. The survival time of
the patients following the surgical removal of the gliomas
was known in all cases.

Immunohistochemistry

For immunohistochemical detection of p53 monoclon-
al mouse anti-human p33 protein (DAKO, Code No M
7001) was used. This antibody detects both wild type and
mutant p53. Because the half-life of wild type p53 is very

Table 1. Gender, age, type of glioma, survival time, p53
expression and apoptotic ratio in the tumor tissue of 25
cases with glioma

Survival o Apop-

Name Sex Age Grade time (weeks) P53 (%) tosiz (’f% )
1. m 38 02 296 + 13
2. m 45 Q2 186 1.0 3.0
3. f 44 Q2 432 + 1.0
4, m 33 o2 409 + 21
5. m 37 02 409 1.8

6. f 30 AO2 230 + 24
7. m 23 AQ2 490 + 04
8. f 51 AQ2 122 5.0 29
9. m 29 AO2 634 20.0 0.3
10. m 48 AQ2 369 15.0 0.5
11. m 27 A2 201 20.0 0.9
12. f 39 A2 373 50.0 0.6
13. f 46 A2 232 10.0 0.5
14. f 41 A2 238 50.0 1.2
15 m 31 A2 159 50.0 0.9
16. m 36 A3 16 35.0 1.2
17. m 39 A3 73 80.0 15.8
18. f 46 A3 50 1.0 0.9
19. f 53 A3 84 80.0 44
20. f 37 A3 51 80.0 2.9
21. f 59 GBM 82 1.0 12.8
22. f 32 GBM 53 50.0 32.2
23. m 36 GBM 25 0.0 9.6
24. f 46 GBM 48 1.0 2.2
25. m 61 GBM 38 5.0 0.9

02: grade 2 oligodendroglioma, AO2: grade 2 mixed oligoas-
trocytoma, A2: grade 2 astrocyta, A3: grade 3 astrocytoma,
GBM: glioblastoma multiforme, +: granular cytoplasmic pos-
itivity

Figure 1. P53 positivity in malignant astrocytoma.
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Figure 2. Few p53 positive nuclei and faint granular cytoplas-
mic staining in oligodendroglioma.
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Figure 3. Low number of apoptosis in grade 2 astrocytoma
(Apop-tag)

short compared to that of mutant p53, the positivity using
this antibody represents mainly mutant p53. The binding
of the anti-human p53 protein to the cells was detected by
DAB. The labelling index for p53 positive cells was deter-
mined by counting 1000 tumor cells randomly.

Apoptosis was determined by using ApopTag™ in situ
apoptosis detection kit (Oncor, Inc. Code No S 7100) by
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Figure 4. High number of apowosis in glioblastoma multi-
forme (Apop-tag).

direct immunoperoxidase detection of digoxigenin
labelled genomic DNA. Apoptotic index was calculated as
apoptotic tumor cells/1000 tumor cells.

Microsoft Excel 5.0 was used for statistical analysis.

Results

The percentage of p53 positive cells were highest in
anaplastic astrocytomas, and the lowest — unexpectidly in
glioblastomas (Table 1.). Figure I shows p33 positive
cells in an anaplastic astrocytoma. In mixed low grade oli-
goastrocytomas two cases (2/5) showed faint cytoplasmic
granular positivity, and type of reaction was observed in
most (4/5) oligodendrogliomas (Figure 2). Although the
number of cases is low and the individual differences are
rather wide, it seeems, that the decreasing survival rate
from low grade oligodendroglioma to anaplastic astrocy-
toma correlates with increasing p53 protein expression,
except in glioblastomas.

The apoptosis index (Al, the percentage of apoptotic
cells) was low in A2, higher in A3 astrocytomas and high-
est in glioblastomas (Table 1.). Figures 3 and 4 show
apoptotic cells in low grade glioma and glioblastoma mul-
tiforme. Low values {(below 2%} were found in oligoastro-
cytomas and oligodendrogliomas.

Discussion

Neoplasms derived from astrocytes constitute the
majority of primary brain tumors. They exhibit several
cytogenetic abnormalities involving loss or structural
rearrangement of loci on chromosomes 9, 10 and 17.%
The loss of function of pS3 can contribute to the survival
and accumulation of cells with increasing number of
gene errors — due to the loss of suppressor function and
the capacity to induce apoptosis.'> Obviously many other
factors play role in malignant transformation and pro-
gression.
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A study on apoptosis, Ki-67 immunolabelling and
accumulation of bel-2 and p53 proteins in different astro-
cytomas showed correlation between the median apoptosis
index and higher grade of tumors, but no clear relationship
between Al and bcl-2 or p53 was evident.” Apoptotic
index in different grade and type of neuroepithelial tumors
was studied by Schiffer et al.”*** We found that the immu-
nohistochemically detectable and presumably mutant pS3
protein expression increases with the grade of oligoden-
drogliomas, oligoastrocytomas and in astrocytomas.
Interestingly, pS3 expression decreased in glioblastomas,
which due to the loss or further mutation of TP53 gene. It
may be also assumed that in glioblastoma apoptosis fol-
lows a p53-independent pathway. Cytoplasmic expression
of p53 in oligodendrogliomas and oligoastrocytomas may
represent translocation of the protein.

The number of apoptotic cells was relatively low, irre-
spective of p53 expression, in oligodendroglioma, mixed
oligoastrocytoma and both types of astrocytomas. Only
glioblastomas had a high apoptotic index, which may sug-
gest in this tumor type the apoptosis is p53 independent.
Nevertheless, theincreased rate of apoptosis does not pre-
vent the rapid progression of glioblastoma multiforme.
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