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Introduction

Cervical carcinoma is the second leading cause of death
in women worldwide.30 In Egypt, cervical carcinoma rep-
resent 59,58% of female genital tract malignancies
according to the statistics of the National Cancer Institute
of Egypt.25 Many factors are implicated in the process of
cervical carcinogenesis. In the western population, there is
evidence that human papilloma virus infection (HPV)
especially 16 and 18 subtypes are involved in the devel-
opment of cervical carcinoma.41 Data concerning HPV
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Data concerning the expression of p53 in cervical
carcinoma, one of the leading cause of death in
developing countries, are still confusing. This study
was designed to identify p53 in Egyptian cervical
carcinoma in an attempt to evaluate its prognostic
significance. Eleven chronic cervicitis and 38 inva-
sive carcinoma (31 squamous cell carcinoma (sqcc)
and 7 adenocarcinoma, ranging from stage IB to
IVB), were stained with the monoclonal antibody
anti p53, DO7, using the microwave for antigen
retrieval. No immunoreactivity was detected in
chronic cervicitis, while nuclear p53 reactivity was
detected in all carcinoma and in squamous intra-
epithelial lesions (SIL) overlying 8 sqcc. P53
immunohistochemical (IHC) expression was more

pronounced in early clinical stages (p=0.007) and in
adenocarcinoma compared to sqcc (p=0.015). A posi-
tive correlation was present between p53 and heat
shock protein 70 (hsp70) expressions (p=0.005). No
correlation could be found between p53 expression
and tumor infiltrating lymphocytes, the presence or
absence of either schistosomiasis or HPV infections.
It can be concluded, that in the Egyptian population,
p53 immunoreactivity appears to be an early event
in cervical neoplasm, and seems to play an impor-
tant role together with other cell regulatory proteins
in the process of carcinogenesis, which could be dif-
ferent between sqcc and adenocarcinoma. (Patho-
logy Oncology Research Vol 5, No 4, 280–284, 1999)
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infection in Egypt are lacking and information regarding
the possible role of schistosomiasis in the process of cer-
vical carcinogenesis are debatable.26,40

The suppressor gene p53 plays a pivotal role in protec-
tion against the development of cancer. Its wild type mon-
itor the integrity of the genome.21 The mechanism of p53
activation in response to DNA damage depends on DNA-
protein kinase.37 Studies on the value of p53 in cervical
carcinoma are controversial. Some studies showed that
p53 protein accumulation may be an early event in car-
cinogenesis,19 while for others, p53 overexpression or
mutation did not seem to play a significant role in cervical
carcinogenesis.24,27 The mechanism of inactivation or loss
of the wild type in the development of cervical carcinoma,
has been attributed to either mutation within the genome
or the presence of virally encoded p53 binding protein.21

Mutant p53 could form an oligomeric complex with wild
type preventing the latter from functioning, or alternative-
ly mutant p53 could gain a new oncogenic function that
overcomes the negative regulation by small quantities of



wild type.7 Based upon recent advances, several therapeu-
tic strategies had been envisioned concerning the structure
and function of the p53 protein, its interaction with cellu-
lar and viral proteins and its roles in repairing DNA, regu-
lating cell division and promoting apoptosis and other
approaches had focused on restoring p53 function in
human tumors.4,18

We performed this work in order to study the signifi-
cance of IHC expression of p53 in invasive cervical carci-
noma in the Egyptian population and to correlate this
expression with the FIGO clinical staging, the histopatho-
logic type and grade, the presence or absence of HPV and
schistosomiasis.

Materials and Methods

Patients

Samples were available from 38 untreated patients with
invasive cervical carcinoma, 23 by punch biopsy and 15
by radical hysterectomy. All patients were included in two
previous studied.1,2 As the treatment modality for stages IB
and IIA is different from stages IIB, III and IV,9 and for
statistical purposes, we designated the former as early
clinical stages and the later as late stages. The control tis-
sues were cervices diagnosed as chronic non specific cer-
vicitis. Tissues from all cases were fixed in 10% neutral
buffered formalin and processed through to paraffin. Fix-
ation was done at room temperature for a maximum peri-
od of 36 hours.

Immunohistochemistry

For immunostaining, 5 µm thick sections were dewaxed
in xylene over night, dehydrated in decreasing concentra-
tions of alcohol ending in phosphate buffer saline (PBS).
The step of deparaffinization was critical, since slides
immersion in xylene for 15 to 30 minutes were negative
for staining and few cells were stained by immersion for
60 minutes. The microwave oven heating method was
used for antigen retrieval. Sections were irradiated at 750w
for 15 minutes in citrate buffer (pH 6.0) (3 x 5 minutes)
cycles with 1 minute interval between cycles to check out
the fluid level. Slides were left to cool for 15 minutes,
rinsed in distilled water twice and finally in PBS. The
staining steps was performed according to the manual sup-
plied with the labeled streptavidin biotin kit (DAKO) and
the mouse monoclonal antibody DO-7 (DAKO) that react
with the wild and mutant type p53 at a dilution of 1:50.
The duration of incubation performed at room temperature
was 90 minutes. Positive staining was visualized with 3,3
diaminobenzidine tetrachloride (DAB). For counterstain-
ing methyl green was used. Only nuclear staining was con-
sidered positive. Both the number or percentage of posi-
tive cells and the intensity of staining were assessed. The

staining intensity was graded as follows: absent (-), mild
(+), moderate (++), severe (+++). The percentage of posi-
tive cells was assessed in a semi-quantitative manner in 10
high power fields as follows: 1. 1–5% positive cells, 2.
6–25%, 3. 26-50%, 4. 51–75% and 5. >75%. The p53
score was the sum of the intensity and percentage of posi-
tive. Negative controls were parallel sections treated as
above with omission of the primary antibodies.

In situ hybridization

This was previously done and detailed.1 Briefly, the
OmniProbe and the DAKO in situ detection system for
biotinylated probes were used for initial screening of all
the tumors (DAKO). OmniProbe, is a wide spectrum HPV
biotinylated probe for which the targets are the genomic
DNAs of HPV types 6, 11, 16, 18, 30, 33, 35, 45, 51 and
52. Positive staining was present in 5 cases for which fur-
ther subtyping with the probes directed against HPV 6/11,
16 and 18 (Kreatech) were performed according to the
supplied manual with the Kreatech In Situ Hybridization
Detection Kit. Negative controls were non-specific DNA
probes supplied with the kits. Tissue specimens, condylo-
ma and SIL known for their positivity with the probes
were used as positive controls.

Statistical analysis

The correlation between the p53 and the different para-
meters was performed using the Chi square test. The 95%
confidence interval for the rho values were calculated.

Results

There was no detectable p53 protein in non neoplastic
tissues. All carcinomas were stained with the p53 DO7,
with 7/38 (18%) having the maximum score 8 (Figure 1A).
The staining was only nuclear either as fine or as coarse
granular dots. The expression was greater in the peripher-
al cells of tumor islands in sqcc especially in the large cell
keratinized subtype. There was marked heterogeneity
between and within tumors. There being within the same
section, islands of cells that were virtually negative, others
having 1 to 5% of reactive cells and others with more than
75% positive cells. This heterogeneity was marked in ade-
nocarcinoma (Figure 1B). In low grade SIL, the nuclear
staining was confined to the basal layer until reaching the
superficial one in high grade SIL. Tumor cells beneath
these SIL had the same staining intensity but their number
were increased. P53 immunoreactivity was detected in
HPV positive and negative cases without significant dif-
ferences between both groups. Similarly, p53 was detect-
ed in tumors with and without bilharziasis (Table 1).
Metastatic cancerous cells infiltrating lymph nodes
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showed the same staining intensity with the anti p53 as
their primary tumors. P53 was more expressed in early
clinical stages (p=0.0007) and in adenocarcinoma com-
pared to sqcc (p=0.015) (Table 2 and Figure 2). A positive
correlation was noted between p53 and hsp70 previously
studied (2) (p=0.005). No correlation was present with the
other variable. 

Discussion

The results of IHC of p53 in cervical carcinoma have
been somewhat confusing. p53 immunoreactivity was
detected in normal and inflammatory lesions of the cervix,
explained as a result of overexpression or stabilization of
the wild type as noted by Bosari et al,5 or as an effect of
the microwave oven heating in the absence of muta-
tions.16,20 In the present study search for p53 using the
microwave oven heating, showed lack of expression of the
protein in chronic cervicitis, an observation in agreement
with other studies.13,33 However in the latter study, p53 was
not expressed in condyloma, dysplastic tissues and carci-
noma in situ while in the present work p53 immunoreac-
tivity started in SIL. The expression began to be seen in
few cells in the basal layer of low grade SIL and increased
to parallel the extension of neoplastic cells in high grade
SIL and carcinoma in situ and was more extensive in inva-

sive lesions. The same observation was documented in
previous studies.5,11,16,19 This may suggest that abnormal
p53 expression participate alone or with other factors in
the transformation of non neoplastic epithelium to SIL and
latter on in the development of invasive cervical lesions. A
similar finding in colorectal tumorigenesis was detected,
where p53 alterations take place at the transition from ade-
noma to carcinoma.29,35

Looking for the association of p53 with staging, studies
are controversial. A significant pronounced expression of
p53 in early clinical stages, has been reported in the work of
Lakshmi et al.19 Most of the studies showed a lack of asso-

Figure 1. (A) Nuclear expression of p53 in islands of malignant large cell non keratinized sqcc. All the cells are stained (x100), and
(B) Nuclear expression of p53 in malignant endocervical carcinoma. Note the staining heterogeneity x250. P53DO7- methyl green
counterstaining.

Table 1. Expression of p53 in bilharziasis and HPV asso-
ciated cervical carcinoma.

%p53
          Bilharziasis                             HPV

              Ova*       TTT**         16         18       Omniprobe

1–5             3              5               1
6–25                           1                             2
26–50         2              1                                               1
51–75                                                                         1
>75             2              1

* ova in the neoplastic tissue
** treatment for urinary bilharziasis
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ciation between p53 IHC expression and staging. Oka et al28

noted that p53 CM1 expression in 49/119 stage III sqcc
cases was not a predictive factor for the prognosis in cervi-
cal carcinoma. Helland et al11 in 50/92 stage I-IV cases
failed to found significant association between NCL-CM1
p53 protein expression and the clinical stage. Kainz et al17

using the monoclonal antibody BP53-12 on 109 sqcc stage
IB-IIB failed to show any correlation. Using the same anti-
body in this study p53 DO7, Hunt et al did not find relation
between p53 and staging.14 What is the significance of the
early expression found in our study on our patients? We
have noted in 2 cases of adenocarcinoma stage IIA, that p53
overexpression was associated with nodal metastasis and
recurrence. Unfortunately, more than half of our patients
were lost for follow up and we cannot find the significance
of such expression on the clinical outcome of the patients.
A long term study is needed to clarify this point. 

We have previously shown an association between
schistosomial infection and cervical carcinoma (p=0.005)
and advanced clinical staging (p=0.03).1 The mechanism
underlying the carcinogenic effect of bilharziasis has been
attributed to several mechanisms, one of them was a pos-
sible involvement of loci on chromosome 11 in controlling
the level of chromosomal breakage caused by oxidative
damage of the inflammatory cells.34 We expected to find a
relationship between schistosomiasis and p53 as we have

found association between p53 and early clinical staging,
but this was not the case. 

Similarly, we failed to find association between p53 and
HPV. Overexpression of p53 in tissues has generally been
assumed to reflect p53 mutations in HPV negative cervi-
cal carcinoma, since in HPV positive cases, the wild type
p53 complex with E6 of HPV 16 or 18, is degraded and
cannot be detected by IHC.6,12,22 Did the expression of p53
in 33/38 HPV negative cases reflected mutation? We believe
so, as we found an increased expression of c-myc and
hsp70 in the same cases,2 and we found a direct correlation
between IHC nuclear expression of hsp70 and p53
(p=0.005). In addition, examination of serial sections
stained for hsp70 and p53 revealed co-localization of both
in the nucleus of the same cell. Early studies showed inter-
actions between mutant p53 protein and hsp70.3,31 Recent-
ly, mutations in the p53 protein has been shown to alter the
tertiary structure of the central DNA binding domain, thus
exposing high affinity hsp70 binding sites that are cryptic
in the wild type molecule, therefore allowing the interac-
tion between both mutant and hsp70.10 This finding in cer-
vical carcinoma contradicted studies on breast carcinoma
where only part of the p53 pool was found to be bound to
hsp70,15 and that the nuclear accumulation of p53 was not
associated with cytoplasmic or nuclear hsp70.8

Regarding the over-expression of p53 in the HPV posi-
tive cervical carcinoma cases, we think that this might be
due to non mutational stabilization of the p53 protein.
Wynford-Thomas 38,39 suggested that the IHC detection of
p53 may requires not only mutation of the gene but some
additional secondary unknown mechanism of non muta-
tional stability conferred by the neoplastic cells and that
not all p53 detected by IHC should be considered mutated.
Does this stabilization was conferred by the co-association
of p53 with other molecules such as hsp70 and/or c-myc?
A point needing further evaluation on molecular basis.

The finding of a pronounced p53 expression in adeno-
carcinoma compared to sqcc confirm the biologic differ-
ence between the two subtypes.32 The expression of p53 in
cervical adenocarcinoma in the literature was less fortu-

nate than its squamous counterpart.
McCluggage and colleagues found the
expression in 23/33 cases of adenocar-
cinoma, 2/10 adenocarcinoma in situ,
and concerning the non neoplastic tis-
sue, in 2/10 tubo-endometrial metapla-
sia, 1/10 microglandular hyperplasia,
and 1/17 normal endocervical tissues.23

In another study, on 25 cervical adeno-
carcinoma and 7 adenosquamous carci-
nomas, Uchiyama et al36 showed that
HPV-negative or p53-positive adeno-
carcinoma may be a biologically dis-
tinct subset with a poorer prognosis.

Table 2. Relation between p53 expression and FIGO staging

%p53
FIGO staging

IB IIA IIB IIIA IIIB IVA

1–5 2 3 1 8 2
6–25 1 5 1
26–50 4 1 1 1
51–75 1
>75 1 1 1 2 1 1

95% CI 2.46–3.82 0.59–4.42 1.29–2.71 1.59–5.71 0.70–2.30 0.00–7.00

p=0.0007

Figure 2. p53 IHC expression in adenocarcinoma and squa-
mous cell carcinoma (p = 0.0015)



Other studies failed to demonstrate staining in 13 adeno-
carcinoma examined.24

In conclusion, we have documented p53 immunoreactivity
in all cervical carcinoma either HPV positive or negative and
in cases with or without schistosomiasis. This expression
was significantly associated with early clinical stages and
adenocarcinoma and appears to be related to p53 mutation.
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