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CARCINOMAS: RELATIONSHIP WITH PROLIFERATING
CELL NUCLEAR ANTIGEN AND CIGARETTE SMOKING
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The p53 gene is a tumor suppressor gene which is located
on band 13p of chromosome 17. It encodes a 53-kd nuclear
phosphoprotein, and has been found in al mammalian
cells. It is thought to play a role in the control of the cell
cycle. The wild type p53 protein inhibits cell proliferation
by arresting cells in the G1 phase of the cell cycle, and loss
of this activity can lead to neoplastic transformation.
Mutations in p53 gene are the most common genetic
alterations in several human malignancies, including lung,
breast, colorectal, ovarian and cutaneous neoplasms,
although the prognostic value of atered p53 expression is
till debated.*®

Under physiological conditions, the wild type protein
has a short haf-life to alow immunohistochemical
detection.” However, the mutant type is more stable than
the wild type, and is detectable in cell nuclel by standard
immunohistochemical staining procedures.™’ To investigate
the role of p53in cell proliferation, we focused on markers
of the cell cycle whose expression could be correlated with
p53 immunchistochemical detection. One such marker is
the proliferating cell nuclear antigen (PCNA). PCNA is a
36-kd nuclear polypeptide that is related to cell
proliferation. PCNA, an auxilliary protein for DNA
polymerase, is identical to cyclin, synthesized during the
late G1 to S phase. The synthesis of PCNA is reported to be
directly correlated with DNA replication and cell
proliferation.®®

Our hypothesis was that p53 overexpression may be
associated with increased cell proliferation, which might
affect the clinical outcome of non—small cell lung
carcinomas (NSCLC) and small cell lung carcinomas
(SCLC). We examined the expression of p53 and PCNA
immunchistochemically. The aim of this study was to
evaluate the relationship of p53 and age, sex, nodal
involvement, tumor stage, tumor size and proliferative
activity in NSCLC and SCLC.
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Materials and M ethods

This study was based on 60 cases of primary lung
carcinoma taken from the files of the Pathology
Department, School of Medicine, Akdeniz University.
Tumor tissue was obtained by biopsy (n=22, SCLC) or
surgical resection (n=30, NSCLC and n=8, SCLC). The
pathologic features of the surgical specimens were
classified and staged according to the World Health
Organization criteria and TNM staging system. Cases of
NSCLS consisting of 24 squamous, 1 adenosguamous and
5 adenocarcinomas were examined. In the resection
specimens, the size of the tumor and the tumor stage, vessel
and nerve invasion, lymph node and pleura involvement
were evaluated.

All specimens were fixed in 10% formalin and routinely
processed for paraffin wax embedding. Sections were cut
into 5 m pieces, mounted on glass and dried overnight at
37°C. All sections were then deparaffinized in xylene,
rehydrated through alcohol and washed in phosphate-
buffered saline. This buffer was used for al subsequent
washes and for dilution of the antibodies. Sections for p53
detection were hesated in a microwave oven twice for 5
minutes at 700 W in citrate buffer (pH: 6). Monoclona
mouse antihuman p53 protein antibody DQ-7 (dilution:
1:50) was used. PCNA expression was investigated by PC
10 monoclona mouse antibody (dilution: 1:50). Incubation
time was 60 minutes a room temperature. The
conventional  avidin-biotin  peroxidase method was
performed with both antibodies. 3-amino-9-ethyl-carbozole
was used as a chromogen. Negative controls were obtained
by leaving out primary antibodies.

In each case, nuclei from about 200 tumor cells were
counted, and labelling index was calculated as the
percentage of positive neoplastic nuclei for PCNA.? In the
histological assesment of nuclear staining of tumor cells,
the intensity of nuclear staining was assessed on a
semiquantitative 4-point scale as follows: negative: no
staining; +: weak; ++: moderate; +++: intense staining. The
results were scored for the percentage of positive nuclei:
score 0, no positive staining; score 1, from 1% to 30%
positive cells; score 2 from 31% to 60% positive cells;
score 3 more than 61% of positive cells.



FIGURE 1A. Positive nuclear staining for p53, NO7, sguamous cell
carcinoma (200x).
FIGURE 2A. Positive nuclear staining for PCNA; PC 10, small cell
carcinoma (200x).

Results

Tumor samples from 30 patients with NSCLC and 30
patients with SCLC were studied. In the NSCLC cases, 26
patients (86.6%) were male and four (13.4%) were female.
Their ages ranged from 37 to 78 years (mean, 60.9). A
review of the medica records showed that 18 patients
(60%) were smokers and 12 (40%) were nonsmokers.
Thirteen patients (43.3%) were at stage |1, 16 (53.3%) were
at stage 111, and one was at stage 1V of the disease. In the
SCLC cases, 21 patients (70%) were male and nine (30%)
were female. Their ages ranged from 27 to 85 years (mean,
55.5). Twenty-four (80%) were regular daily smokers, and
six (20%) were nonsmokers.

Positive nuclear staining was found in 13 patients
(43.3%) of the NSCLCs and in 6 (20%) of the SCLCs, with
variable intensity of the p53 staining and variable
distribution of the immunoreactivity (Figures 1A and 1B).
PCNA nuclear immunoreactivity was shown in al 30
(100%) of NSCLC cases and in 22 of 30 SCLC cases
(73.3%) (Figures 2A and 2B). The percentage of positive
FIGURE 1B. Positive nuclear staining for p53, NO7, small cell carcinoma
400x).
fZIGU??E 2B. Positive nuclear staining for PCNA; PC 10, adenocarcinoma
(200x).
nuclei varied in different specimens. No staining was
detected in normal tissue. We also found a significant
positive correlation between p53 and PCNA expression in
NSCLCs (P=0.047). But in the group of SCLCs, correlation
was not found between p53 and PCNA expression
(P>0.05). There was no significant correlation between the
level of p53 expression and sex, age, histopathological
findings, tumor stage, tumor size in the groups of NSCLC
and SCLC. Statistically significant correlation was not
found between the percentage of PCNA and sex, age,
histopathological findings, tumor size, and tumor stage in
the groups of NSCLC and SCLC.

There was a highly significant correlation between
PCNA immunoreactivity and p53 expression in the group
of NSCLC (P=0.047), whereas this correlation was not
detected in the group of the SCLC (P>0.05).

A relation was found to exist between p53
immunohistochemical detection and a smoking history in
the group of the NSCLC. None of the 12 nonsmoking
patients showed p53 nuclear positive staining, whereas
positive p53 staining was detected in 13 of 18 smoking
patients (P=0.005). A relation was not detected between the
percentage of PCNA and a smoking history in either group.

Discussion

The p53 gene is thought to be the most frequently
mutated gene in human tumors. On examination by

p53 EXPRESSION

immunohistochemical techniques, mutated p53 protein is
generally detectable, whereas wild-type p53 protein is
undetectable because of the unstable nature of this
protein.*®* Mutations of p53 are not restricted to a single
site, therefore, immunochistochemistry can be considered a
more straightforward method for identifying p53 mutations
than the tedious nucleic acid-based method.

In the study, nuclear staining was found in 43.3% of
NSCLCs and in 20% of SCLCs, with variable intensity and
distribution of the staining. Significant statistical difference
was found between the expression of p53 in NSCLCs and
SCLCs. The percentages were compared favorably with the
results from another study on lung tumors. Perhaps these
different findings might be related to the use of different
antibodies.>'**

It is not clear whether there is some correlation between
p53 overexpression and clinicopathological parameters in
lung tumors. Some authors have not found any significant
association between p53 overexpression and cancer
progression, while others have reported that tumors with a
high percentage of p53-positive cells were more likely to be
associated with negative prognostic factors>*® In lung
cancers, the nodal involvement and the stage of disease
relate to survival. In our series of cases, no significant
association could be found between p53 expression and
age, sex, histopathological findings, tumor stage, tumor size
and nodal status. Pasdslick et al. detected p53 nuclear
staining in 45.2% of 73 NSCLC patients, and could not find
a relationship between p53 expresson and histo-
pathological findings and tumor stage.’® Fontanini et al.
investigated p53 nuclear staining in 101 lung carcinomas
and observed more p53 overexpression in tumors with
metastatic nodal involvement than in tumors with
nonmetastatic nodal involvement, although no correlation
was found between p53 overexpresson and overall
survival . Irie et al. detected p53 nuclear staining in 51.6%
of 211 lung carcinomas, and found that there was no
significant relationship between p53 overexpression and
sex, clinicopathological stage and size of the tumor.?
Coppola et a. found p53 nuclear staining in 21% of 14
typical carcinoid tumors, in 64% of 11 atypica carcinoid
tumors, and in 88% of 8 small cell carcinomas. They
reported that in the spectrum of neuroendocrine tumors of
the lung, p53 overexpression correlates with more
aggressive histologic cell types.?

Casey et a. determined that 88 of 154 non—small cell
lung cancers (57%) contained DNA sequence mutations,
whereas positive immunohistochemical staining was
detected in 63 of 137 lung cancers (46%). They observed a
high concordance between the presence of p53 missense
mutations and positive immunohistochemica staining.?
Wiethege et a. analyzed p53 accumulation and the
expression of the PCNA by standard immunohisto-
chemistry. Among 46 SCLCs, 35% were positive for p53
and 51% were positive for PCNA. Of 279 NSCLCs, 43%
showed positive p53 immunoreaction and 72% showed a
positive PCNA. They concluded from their results that it
seemed appropriate to assess the p53 status exclusively in
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the specimens positive for PCNA.* Lee et al. found p53
nuclear staining in 66% of 103 NSCLCs. They reported
that high expression of the p53 oncoprotein is a favorable
prognostic factor in asubset of patients with NSCLC.”

Proliferative activity of normal and neoplastic tissues
may be assessed by monoclona antibodies or by flow
cytometric analysis. PCNA is now considered to be a
negative prognostic indicator in  many different
neoplasms.’®** In this study, PCNA nuclear staining was
detected in all 30 NSCLCs (100%), and in 22 SCLCs
(73.3%). Statistically, no significant correlation was found
between the percentage of PCNA and sex, age, histo-
pathological findings, tumor stage, and tumor size in either
of the groups (P>0.05).

It has been reported that wild-type p53 can
downregulate PCNA mMRNA and protein expression
selectively. It has also been shown that the mutant p53 may
activate the PCNA promoter directly.* In our study, we
observed that the expression of p53 in NSCLC cases
appears to be related to the proliferating activity of the
tumors (P=0.047), whereas the expression of p53 in SCLCs
does not appear to be related to the proliferating activity of
the tumors (P>0.05). We can hypothesize that in some
cases, the absence of correlation with proliferating activity
may be dependent upon a remaining amount of normal p53
genelevels.

Kawal et a. studied the proliferative activity by using
PCNA in 165 lung carcinomas® They investigated a
relationship between PCNA and sex, age, tumor stage,
survival, histologic type, degree of cell differantion and
cellularity. They found that there was concordance between
PCNA and clinical stage, cellularity and DNA content.
Esposito et a. found p53 nuclear staining in 36% of 61
NSCLCs. They did not find p53 nuclear staining in
nonsmoking patients, but they detected altered p53
expression in 40.7% of smoking patients.* Dosaka-Akita et
al. observed that p53 nuclear staining in the group of
smoking patients was more than in the group of
nonsmoking patients.?’

In this study, a relationship was found to exist between
p53 immunohistochemical detection and smoking history in
the group of NSCL Cs. None of the 12 nonsmoking patients
showed p53 nuclear positive staining, whereas positive
nuclear staining was detected in 13 of 18 smoking patients.
We believe that the target gene of tobacco-associated lung
carcinogenesis may be the p53 gene which upregulates the
PCNA in NSCLC cases.
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