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Value of p53 Protein in Biological Behavior of Basal Cell Carcinoma
and in Normal Epithelia Adjacent to Carcinomas
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Mutations in p53 gene are the most frequent gene
alterations in human cancer. In this study, we have
used the monoclonal antibody (DO7) to evaluate the
role of the p53 gene mutation in the progression of
basal cell carcinomas towards invasion. We tested the
positivity for p53 protein in tumor cells in six cases of
basosquamous cell carcinoma (BSCC), in twelve
cases of infiltrative basal cell carcinoma (IBCC) and
twenty-four cases of non-infiltrative basal cell carci-
noma (NIBCC) in order to evaluate its potential prog-
nostic significance. We also tested the expression of
p53 protein in normal epithelia adjacent to carcino-
mas in order to determine its role in tumor progres-
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sion. p53 protein staining with some peripheral
accentuation was identified in 42,9% of all groups.
No correlation was found between the immunreac-
tivity of p53 protein and recurrence, pattern of tumor,
diameter of the tumors and sex. However, there were
statistically significant differences in positivity of
p53 protein in normal epithelia adjacent to carcino-
mas and age of patients (t value: 2,21; p: 0,034).
Results of the study suggest that the increase in p53
mutation frequency of morphologically normal epi-
dermis was related to age and was independent of
the degree of differentiation of BCC. (Pathology
Oncology Research Vol 6, No 4, 272-274, 2000)

Introduction

Mutations in p53 may occur early or late in the stepwise
development of epithelial malignancy. The chronic expo-
sure to sunlight has been found to be responsible for accu-
mulation of p53 mutation in cutaneous carcinogenesis.?®*
We tested positivity for p53 protein in non-infiltrative
(NIBCC) and infiltrative basal cell carcinoma (IBCC) and
basosquamous cell carcinoma (BSCC). We evaluated also
the expression of p53 protein in normal epithelia adjacent
to carcinomas in order to determine its role in tumor pro-
gresssion. There was no significant correlation between
the degree of positivity of p53 protein and tumor progres-
sion in all the three groups of BCC. However, the rela-
tionship between age of patients and expression of p53
protein in normal epithelia adjacent to carcinomas seems
to support the role of the p53 mutation in early BCC pro-
gression.
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Materials and Methods

From January 1996 to June 1999, a total of 42 consecu-
tive BCC’s were examined in Pathology Department of
Pamukkale University, and by subtype 6 cases of BSCC,
12 cases of infiltrative BCC and 24 cases of non-infiltra-
tive BCC were identified. The three groups studied were
defined as follows:

NIBCC — Aggregates of uniform basophilic cells origi-
nating from the epidermis, showing well- defined periph-
eral contours.

IBCC - Irregular, jagged and spiked configuration of
the peripheral contours of tumor islands of basaloid
cells.**3

BSCC - Dermal infiltration of nests of basaloid cells,
with peripheral palisading demonstrating foci of squa-
mous cells with intercellular bridges and epithelial pearls.
Both pseudoepithelial hyperplasia associated with BCC
and the keratinizing form of BCC were excluded.’

Sections (4 microns) of routinely processed specimens
from each case were dewaxed in xylene and brought to
distilled water through ethanol. Sections were treated with
anti-p53 (DO-7) monoclonal antibodies (DAKO) and
incubated for 30 min at room temperature. To assess p53
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Figure 1, 2. p53 Protein positivity in the tumaral nests x100, x200. At higher magnification, the BCC nest positivity is accompa-
nied by two positive keratinocytes in the adjacent epidermis.

staining, sections were scored as: 0: tumor cells not exhibi-
ting nuclear reactivity, 1+: <10 %, 2+: 10-50%; 3+:
50-70%; and 4+: >70%.°

Methods used for statistical analysis included: Chi-
Square test for analysis of differences in degree of positiv-
ity of p53 among groups, paired t-test and Mann-Whit-
ney’s U test for analysis of differences between unpaired
and paired groups; probability values less than 0.05 were
considered statistically significant.

Results

The mean age of study cases was 65 years old and with the
exception of one tumor, all were localized to sun exposed
areas. The distribution of p53 protein positive cells was pre-
dominantly at the periphery of carcinoma nests with palisade-
arranged cells. Rates of positivity for p53 expression in the
differents groups are shown in Table 1. Of 18 cases (42,9%)
with p53-positivity BCCs, 2 cases of NIBCC (2/24), 2 cases
of IBCC (2/12) and 2 cases of BSCC (2/6) demonstrated
immunoreactivity of (+3). Among IBCC, 3 cases of 12
showed a low positivity (+1). There was no significant corre-
lation between the degree of positivity of p53 protein in all

the three groups of BCC (p>0.05). Clinically there was rec-
curence in 19% of all cases independent of the histological
subtype. The correlation between p53 immunreactivity and
the parameters sex, recurrence, pattern of tumor, diamater of
tumor was not significant (p>0.05).

The positivity of p53 in normal epithelia adjacent to car-
cinomas was found in 26,1% (total of 42 cases). The mean
age in this group was statistically higher than the mean of
the study group (t value:2,21, p: 0.034) (Figure 5).

Discussion

BCC is a multifactorial disease in which both environ-
mental factors and host genetic factors are implicated in
tumorigenesis. Mutation of the p53 gene may result in a
loss of tumor suppressor activity resulting in increased
oncogenic potential. In fact a high prevalence (12-58%) of
p53 mutations has been reported in BCC (2). We found
42,3% nuclear positivity of p53 in all groups. Ro et al
observed p53 positivity in 42% of basal cell carcinomas.™
They concluded that detectable p53 protein is a common
occurrence in malignant epithelial lesions, but it does not
correlate with the malignant phenotype or with metastatic

Figure 3, 4. p53 Positivity in the normal epithelium adjacent to BCC x100, x200.
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Table 1. p53 Expression in each BCC groups

NIBCC (%) IBCC (%) BSCC (%) Total (%)
Normal
epidermis 6 (14,3) 4 (9,5) 1(2,3) 11 (26,1)
Tumor
nests 8 (19,1) 8(19,1) 2(4,7) 18 (42,9)

potential. In our study , the distribution of positivity of p53
protein in each of the three groups was: 4,7% of BSCC,
19,1% of IBCC, 19,1% of NIBCC. There were no statisti-
cally significant differences among them. Our results sug-
gest that the overexpression of p53 protein does not
always reflect the degree of malignancy in neoplasms
which conflicts with the observations of De Rosa et al.?

In this study, we also observed focal positivity in normal
epithelia adjacent to carcinomas in 26,1 % of all cases.
There was no correlation between p53 immunoreactivity of
tumoral cells and nontumoral keratinocytes. However the
positivity of p53 in normal epithelia adjacent to BCC was
significant in the cases with age greater than 65 (mean age
of the study group). Similarly , Gunterson et al found p53
mutations at multiple foci in mucosal cells adjacent to SCC.°
Shea et al also detected focal positivity in keratinocytes of
chronically sun-exposed epidermis adjacent to BCCs.™
Sunlight exposure is the most important environmental fac-
tor in BCC development as shown by the accumulation of
typical UV-induced mutations in the p53 gene of late onset
tumors.®*® The advanced aged groups in our study lead us
to conclude that chronic UV light exposure induces both
p53 accumulation in the epidermis and frequent clonal
expansion of p53 mutant cells in the epidermis adjacent to
BCCs. However it is not certain whether the mutation of
p53 gene actually occurs early or late in the developmental
process of epithelial malignancy.?®
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Figure 5. Cumulative frequency of p53 protein positivity inthe
normal epithelia adjacent to carcinoma.

The study of Liang et al have shown a marked correla-
tion between p53 expression and patient age especially in
BCC, similar to our findings. But they suggest that, con-
trary to our results, the p53 score in nests of BCC tended
to be higher in the more highly differentiated adenoid type
than in the less well-differentiated solid type.®

Our findings in the normal epithelia adjacent to BCC
suggest that further investigation should be carried out to
determine the frequency of p53 mutation in morphologi-
cally normal epidermis following chronic UV exposure
and its relationship to non-melanoma skin cancer.
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