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Immunostaining for p53 and hsp72/73 in gastric carcinoma

Figure 4 p53/hsp72/73 double immunostaining in a moderately

differentiated gastric adenocarcinoma. Note the nuclear p53

immunoreactivity (brown) and the cytoplasmic and nuclear hsp72/73
immunostaining (red). Streptavidin—biotin peroxidase reaction (brown)
and streptavidin—biotin alkaline phosphatase reaction (red) with
haematoxylin counterstaining. (Original magnification x 1000.)

Missouri, USA). Finally, the sections were
counterstained weakly with haematoxylin.
Positive controls were sections from breast car-
cinoma known to express p53 oncoprotein and
hsp72/73. Negative controls were included by
incubation and development of sections using
only normal blocking serum without incuba-

tion in primary antibody.

DOUBLE IMMUNOHISTOCHEMISTRY

All cases that showed both p53 and hsp72/73
immunostaining were subjected to double
immunostaining by means of a sequential dou-
ble labelling technique, using two different
detection systems. Briefly, sections were stained
first for p53 protein, using the streptavidin—
biotin peroxidase detection system, and visuali-
sation with DAB (brown) as described previ-

319

Figure 5 p53/hsp72/73 double immunostaining in lymphatic tumour
permeation. Note nuclear pS3 (brown)/hsp72/73 (red) coexpression
(arrows). Streptavidin—biotin peroxidase reaction (brown) and
streptavidin—biotin alkaline phosphatase reaction (red) with haematoxylin
counterstaining. (Original magnification X 1000.)

Table 1 Clir;icopathological features, p53 and hsp72/73

yreactivity in h

gastric carcinoma

Clinicopathological features p53 hsp72/73
Sex

Male 7/27 (26)  16/27 (59)*

Female 4/19 (21) 6/19 (32)
Age

< 50 years 0/7 2/7 (29)

2 50 years 11/39 (28)  20/39 (51)
Tumour location

Cardial third 4/17 (24) 11/17 (65)

Medial third 3/9 (33) 4/9 (44)

Antral third 4/20 (20) 7/20 (35)
Wall stage

Early carcinoma 2/5 (40) 4/5 (80)

Advanced carcinoma 9/41 (22) 18/41 (44)
Histological type

Tubular adenocarcinoma 9/33 (27) 15/33 (45)

Signet ring cell carcinoma 1/9 (11) 5/9 (56)

Mucinous adenocarcinoma 0/2 1/2 (50)

Undifferentiated carcinoma 1/2 (50) 1/2 (50)
Histological grade

Well/moderately 2/13 (15) 8/13 (62)

Poor 9/33 (27) 14/33 (42)
Lauren type

Intestinal 5/21 (24) 11/21 (52)

Diffuse 6/25 (24) 11/25 (44)
Lymph node status

Negative 2/10 (20) 4/10 (40)

Positive 8/34 (24) 17/34 (50)

Values are n (%). *p = 0.06.

ously. Sections were then washed and stained
for hsp72/73 using the streptavidin-biotin alka-
line phosphatase detection system and visuali-
sation with fast red (red).

All immunostained slides were analysed and
scored in a blind fashion by two different
observers. Staining intensity was graded ac-
cording to the numbers of positive cells as fol-
lows: fewer than 5% of tumour cells positive
(=); 5-25% of tumour cells positive (+);
26-50% of tumour cells positive (++); greater
than 50% of tumour cells positive (+++). Sta-
tistical analysis was undertaken using the
Student’s ¢ test, Fisher’s exact test, and
Pearson’s correlation test.

Results
p53 immunoreactivity was present in 11 (24%)
tumours and hsp72/73 immunostaining was
observed in 22 (48%) cases (table 1). p53
expression was seen as nuclear staining in
tumoural cells (fig 1). Nuclear positivity was not
seen in the non-cancerous mucosa adjacent to
the carcinoma. hsp72/73 expression was dem-
onstrated mainly as a fine granular cytoplasmic
staining pattern in neoplastic cells (fig 2). Six
tumours (13%) also showed focal weak nuclear
staining (fig 3). All cases that showed nuclear
hsp72/73 expression were also p53 positive.
Cytoplasmic hsp72/73 was also detected in
non-neoplastic mucosa adjacent to the tu-
mours, mainly in intestinal metaplasia areas.
Seven cases (15%) showed p53 and
hsp72/73 coexpression with immunoreactivity
for both proteins in the same neoplastic cell,

Table 2 hsp72/73 1 ining i ity according to
P53 expression in human gastric carcinoma

hsp72/73
P53 @] *) (++) (+++)
Negative 20 (83) 5 (83) 9 (82) 1 (20)
Positive 4 (17) 1317 2 (18) 4 (80)

Values are n (%).
p < 0.02, Pearson’s correlation value: r = +0.31.
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three of them (7%) with focal areas of nuclear
coexpression (figs 4 and 5). An association
between intensity of hsp72/73 and p53 expres-
sion was seen (table 2). Eighty per cent of cases
showing high (+++) hsp72/73 intensity were
p53 positive and only 17% of tumours that
showed a lower intensity or were negative for
hsp72/73 were p53 positive (p < 0.02; Pear-
son’s correlation value: r = +0.31). A total of
26 cases (57%) showed expression of p53
and/or hsp72/73.

Discussion
Several gene alterations have been found to be
important in the upper digestive tract including
those affecting multiple oncogenes, tumour
suppressor genes, cell cycle regulator genes,
and DNA repair genes.” ** Altered expression
and amplification of the c-met gene, inactiva-
tion of the p53 gene, and abnormal CD44
transcripts are common events in gastric
carcinoma.” Tahara has demonstrated that
gene changes differ in relation to the two histo-
logical types, because intestinal or differenti-
ated types and diffuse or undifferentiated types
of carcinoma may develop by different genetic
pathways.” ' Genetic alterations of the p53
gene are found frequently in both types of gas-
tric carcinomas. These alterations lead to p53
protein overexpression and allow the formation
of complexes with some heat shock proteins,
such as hsp70 isoforms.'' ™

In the present study, although we found p53
expression in only 24% of cases, almost half of
the tumours showed hsp72/73 expression.
Thus, 57% of cases may have some impairment
of p53 protein growth suppressive function, as
a result of p53 gene alteration or complex for-
mation. In cases that were negative for p53
protein and positive for hsp72/73, the chaper-
one may have exerted a wild-type p53 blocking
effect that could also have given a proliferative
advantage to malignant cells. Both the observa-
tion that hsp72/73 is expressed in non-
neoplastic mucosa (particularly in metaplastic
areas) and the trend towards higher chaperone
expression in early gastric carcinomas suggest
that hsp72/73 induction may be related to early
events in the multistep carcinogenic model
proposed by Correa.”” This may represent an
early non-genetic p53 protein dysfunction.
Polymorphonuclear leucocyte chemotaxis and
activation by Helicobacter pylori (with their oxi-
dative effects) may play a role in the early stages
of gastric carcinogenesis. These are known
causes of DNA damage and hypothetically
could induce mutations in replicating gastric
epithelial cells.”* To our knowledge, there are
no studies on H pylori status and hsp70 isoform
expression in gastric epithelial lesions. These
hypotheses must be studied by means of
genetic analysis of p53 genes in relation to hsp
expression analysis, by cell proliferation assess-
ment, and by H pylori status assessment in early
gastric carcinoma and preneoplastic lesions.

The main finding of our study is that of the
positive correlation of p53 expression and
intensity of hsp72/73 staining, concordant with
the observation that hsp72/73 binds to mutant
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p53 protein. Thus, hsp72/73 expression may
be used as an indirect marker of p53 gene
abnormalities. This association also suggests
that the unfavourable prognostic outcome
described for hsp expression in some tumours?
may be related to the alteration of associated
p53. Thus, hsp chaperones could be a p53
dependent prognostic factor. In the literature,
Elledge er al found no correlation between
hsp70 expression and p53 accumulation in
breast carcinoma,?® whereas Chant et al did
find such an association in acute myeloid
leukemia.”” Recently, some additional carcino-
genic hsp mediated mechanisms have been
postulated. hsp chaperones may protect certain
tumour cells from tumour necrosis factor
mediated cytotoxicity by interfering with the
signal transduction pathway leading to the
activation of phospholipase A,.”

In conclusion, the accumulation of hsp72/73
may be related to the early stages of gastric car-
cinogenesis. The association of p53 and
hsp72/73 accumulation supports the postulate
of a p53 regulating function for the chaperone
hsp72/73.
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