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Abstract: For evaluation of the prognostic relevance of p53 expression m gastric cancer, the
immunohistochemical tissue status of 66 primary gastric cancer patients was investigated for p53 expression
and the association between p53 tissue status and climcopathological parameters was analyzed. p53
immunoreactivity was detected in the nuclei of cancer cells in 42 cases (63.7%). The nuclear p53 immunoreaction
was closely associated with tumour locatior, lymph node metastasis and curability. Tumours with positive p53
stain reactions frequently metastasized to lymph nodes (metastatic rate: 88.3%) in contrast to tumors with
negative p53 stain reactivity (59.4%, p<0.005). Immunohistochemical analysis of primary gastric cancer appears
to be an accurate and simple method of screening for p53 expression. In combination with common prognostic
parameters, determination of p53 tissue status might help to detect prognostically unfavourable subgroups of

gastric cancer patients.
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INTRODUCTION

In the last several vears, developments in molecular
genetics have shown that the accumulation of multiple
genetic alterations, e.g., activation of oncogenes and
mactivation of tumour-suppressor genes, results m cancer
development in various organs (Fearon and Vogelstein,
1990). Mutation and amplification of oncogenes and
tumour-suppressor genes have been reported m gastric
cancer tissue and cell lines (Tahara, 1993). It has been
shown that the p33 gene is a tumour-suppressor gene
Finlay et al (1990) and its mutations play an
important role in the development of human malignancies
(Soussi et at., 1994). The tumour-suppressor p53 gene 1s
located on chromosome 17p, whereby the wild-type p53
has been implicated m the control of the cell cycle,
Deoxyribonucleic Acid (DNA) repair and synthesis, cell
differentiation, genomic stability and apoptosis
(Schneider et al., 1996).

In contrast to cancers such as colorectal and breast
carcinomas, there is a large gap in the understanding of
the molecular mechamsms of imitiation and progression of
gastric cancer (Carneiro et al., 1994). Few reports have
focused on the relation between p53 tissue status and the
degree of malignancy of gastric cancer.

Immunohistochemical studies show that antibodies
raised against mutant p53 proteins may be used as
screening method for the presence of mutations, because
of accumulation of p53-associated protein in the mutant
type.

Therefore, the mtent of the present immuno-
histochemical study is to determine to what extent
histopathological findings and clinical outcomes are
resected mn the p53 tissue status of patients with
resectable gastric cancer.

MATERIALS AND METHODS

Patients: This study included 66 patients with primary
gastric cancer, all of whom underwent gastrectomy with
D-2 lymph node dissection at the Department of Surgery
of the teaching hospital of the Medical University, from
2004-2006.

Pathological diagnosis and classification of the
resected gastric tissues were made according to the UICC
TNM system.

Immunohistochemical staining of p53: All tumour
specumnens were fixed m 10% formaldehyde and embedded
in paraffin. The 4 um thick sections were cut from the
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Fig. 1: Photomicrograph of a poody differentiated
gastric adenocarcinoma showing postivity for
pi3inthemicdel of pleomorphic malignant cells
(THC, 4002

paraffin blocks containing representative histological
features from the periphery, the centre and the invason
front of the tumour (three slides per patient). Paraffin way
removed from the sections in xylene for 30 min. Afer
hydration the sections were placed in Phosphate Buffered
Saline (PBE) at pH 7.4 and 2% normal porcine serumn to
way applied in order to abolish nonspecific binding ofthe
primary antibody.

The slides were then incubated with the monoclonal
antibody Do-7 (Dake Diagnestica, Genmany) ovemight at
470 (dilution 1:30). Thiz antibody recognizes both wild
and mutant forms of the p53 protein. In the next step, the
slides were incubated with abiotinylated secondaty rabhbit
anti-mouse antibody and the streptavidin-biotin-alkaline
phosphataze complex (both from Dake) according to the
ABC method.

The colout reaction for the alkaline phosphatase was
developed in 70 ml. Trisbuffer (pH 8. 2) enclozing 14 mg
naphthol -&3-E phosphate (Sigina, Munich, Germany)
and 14 ml dimethylformamid (Merck, Darmstadt,
Germany).

In a second step, 16.8 mg levamisol and 70 mg
Fagt Red TR Zalt (both Sigma) were added Weak
faclear counterstaining was petformed with hemateosilin,
Incidences of nuclear accwmulation of p53 protein were
determined for each histopathological group (Fig 1), as

wetre depth of tumewr invasion, microscopic  lymphatic
and wenous  invason, lymph nede  status oand
clinicopathelogical stage of dizease. A stain was

considered positive, when 20% of the cancer cells

showed a positive nuclear staining (Fig 2.

Statistical amalysis: aplan-MMeier survival curves of
survival periods were analyzed by the generalized
Wilcomon test. The Y"test was used for testing

la

Fig. 2: Photomicrograph of a moderately differentiated
gagtric adenocarcinoma showing diffuse cellular
areas of p53 postivity in thenuclel of the tumour
cells (THC, 400

differetices with p<0.05 Coxregression analysis was used
to estimate the independent predictive walue of the
vatiables. All calculations wete perfortmed uvsing the
statistical software SP33 version 16.

RESULTS

In 86 unselected primary gastric carcinomas, we
cotnpared cortmon proghostic markers such as age, sex,
tumour location, Lawren (1963) type, B ommann
dlagsification, twmnour grading, TR system, curative
resection and p33 expression. The twmours examined in
this study were zeparated inte two groups, bazed upon
the percentile of p53-protein-positive cell nucle. A total
of 42 fnours (63.7%0) stained positive for p53; 24 tumors
with a p53 protein expression of <20% were treated as
flegative results.

There was no obwvious relation between p33 staining
anid the age or mex of the patients. Mo significant
cotrelations were found between pi3 tissue status and
Borrmann classification, Lavren (19650 type, tumour
grading and depth of invasion (T status).

In contrast, thete way a mgnificant association
betweenn p53 tissue status and the metastatic spread to
lymph nodes. p53 positive humowrs were assocdated with
a higher incidence of metastasis to lymph nodes (38.3%40)
than were p53 negative tumors (59.4%; p<0.005). There
was 2 significant association between p33 tissue status
arid metastasis to the liver and peritoneal diszemination
(p=0.0047,

Significant discrepancies were noted among the
P33 positive  tissue  specimens with elevated
preoperative ASA clazsification (American Jociety of
Anaesthesologisty) sk profiles. Furthenmore, differences
were glso noted in tumewr location. p53-positive tumeours
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Fig. 3: Kaplan Meier survival analysis of p53 expression
in gastric cancer

were more common in the upper third of the stomach
dispersed across multiple segments of the stomach. The
30-days lethality rates measured 3.0% for p53 negative
patients and 3.1% for p53 positive patients (p<0.005).
Five-year survival was 39.2% for the p53 negative group
and 21.0% for the p53 positive group. Mean survival
durations averaged 55.6 +/-5.3 months (SD) for p53-
negative patients and 30.6+/-6.2 months among p53-
positive patients (Fig. 3).

The analysis of p53 tissue status and survival figures
revealed that patients with p53-negative tumours survived
significantly longer than those with p53 positive tumours
(p<0.01). Cox’s proportional hazard mode | was used to
test the factors.

The analysis showed that the preoperative ASA
classification risk profile, nodal status, remote metastases
(M status) and the extent of surgical resection (R status)
were all independently significant predictors of survival
prognosis.

Thus, in this study, p53 tissue status proved to
be an independently significant predictor of survival
prognosis.

DISCUSSION

Although, gastric cancer is the most common form of
gastrointestinal malignancy in certain parts of the world,
relatively little is known about the molecular occurrences
leading to its development. Nodal status and curative
resection are widely accepted as the most important
prognostic factors in gastric cancer to date.

Recent data have shown that allelic loss of
chromosome 17p and mutations of the p53 gene are
common in certain human tumours, including lung and
colon tumors (Kim et al., 1991). In contrast, the
significance of p53 expression in gastric carcinomas
remains a point of controversy and few initial studies
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have described a correlation between increased p53
expression and reduced survival rates (Starzynska and
Bromery, 1992).

Therefore in this study, immunohistochemical
examination methods were employed to investigate p53
expression in resected gastric cancer specimens. With
regards to the frequency of p53 mutation in gastric cancer,
Fushida (1992) reported that four of nine (44%) gastric
cancer cell lines showed point mutations in atleast one of
the most highly conserved regions in the p53 gene.
Tamura et al. (1991) detected p53 mutations in exons 4+8
in 64% (9 of 14) of cases following tumour cell enrichment
by cell sorting using flow cytometry. Martin et al.
(1992) reported a rate of 57% p53 immunohistochemically
positive specimens in a gastric cancer collective and
Yonemura et al. (1993) found rates of 32% in their
investigations.

Kakeji et al. (1993) found positive p53 staining in 54%
of cases. He defined all specimens with >10% positive
nuclear staining as p53 positive. In the present study,
26.3% of the gastric cancers were considered p53 positive
(>20% of cancer cells staining positive).

One explanation for the significant results can be
derived from differences immunohistochemical
techniques employed and p53 antibodies used. p53 gene
mutations were observed in 40% of advanced gastric
cancers of the intestinal type, but less frequently in the
diffuse type. No significant differences were found in p53
tissue status between intestinal and diffuse type in this
study. A significant correlation of p53 positive tissue
status and tumour location in the upper third of
the stomach was not confirmed in other studies
(Ochiai et al., 1996).

As (Carneiro et al., 1994; Tamura et al., 1991), no
correlation was found between positive p53 tissue
status and histological grade of tumor differentiation.
Kakeji et al. (1993) showed that tumours with p53 positive
staining had a higher proliferative activity than did those
that stained negative.

Additionally, Yonemura et al. (1993) was able to
document increased proliferation levels in p53 positive
tumours. In the own collective, lymph node metastases
were found significantly more frequently among p53
positive tumors (p<0.001). This observation was
confirmed in studies by Yonemura et al. (1993) and
Kakeji et al. (1993).

The prognostic advantage of p53 negative tumours
over p53 positive tumours with significantly shorter
survival rates as found in nonvariant analyses could be
confirmed in variant analysis. A possible explanation for

in
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this phenomenon may be found in the significantly
mcreased ASA classification risk profile found m the p53
positive tumour group.

Even Kakeji et al. (1993) found a significant difference
between p53 positive and negative tumours with regard to
survival rates.

The study of Yonemura et al. (1993) demonstrated
that patients with p53 negative tumowurs had a significant
survival advantage compared to p53 positive tumour
patients and that p53 tissue status combined with
18

conventional prognostic factors an 1ndependent

prognostic indicator for gastric cancer.
CONCLUSION

Immunchistochemical analysis of primary gastric
to be
method screening the presence of mutant p53 protein
(Seruca et al., 1992; Yonemura et al., 1993). This study
was able to demonstrate that p53 immunoreactivity in

cancer appears an accurate and simple

gastric cancer 1s closely associated with lymph node
metastasis.

Therefore, data on the immunhistochemistry of
P53 expression in gastric cancer may be clinically

useful in obtaining information on the metastatic

potential to lymph nodes and additionally in
determining the therapeutic treatment of these
patients.
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