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bcl-2 & p53 Expression and Relation to Histopathological
Features in 107 Cases of the Gastrointestinal Stromal Tumor

Xiaojuan Wang, M.D., Ichiro Mori, M.D., Ph.D., Wutsunomiya , M.D., Ph.D., Misa
Nakamura, M.D., Ph.,D., Yasushi Nakamura, M.D., Ph.D, Kakudo Kenichi, M.D.,
Ph.D., FIA.C.

Summary
Aim We examined bcl-2 and p53 expression in 107cases of human
gastrointestinal stromal tumor (GIST) to study their relation to
histopathological features by immunohistochemical technique(LSAB).
Method Labelled streptavidin-biotin(LSAB) method.
Primary antibody: Ncl-bcl-2(Novocastra Laboratories  Ltd.
Batch:111701, United Kingdom); Ncl-p53-D07(Novocastra
Laboratories Ltd. Batch:753, United Kingdom)
Results  bcl-2 positive rate was 84.1% (90/107) and significantly expressed
in benign (85.7%, 36/42, p<0.01) and well differentiated GIST
(94.9%, 37/39, p<0.01). P53 positive rate was 49% and
significantly expressed in poorly differentiated GIST (88.5%,
23/26 ). There are tendentious relationship between p53 expression
and mitosis number(r=0.35), cellularity(r=0.36), peripheral
infiltration(r=0.34) although no significant statistically, as well as
relationship between bcl-2 negative and maximal tumor size(r= -
0.16), peripheral infiltration (r=-0.23). But no inverse correlation
was identified between bcl-2 expression and p53 expression.
Conclusion Our results suggest that immunohistochemical p53
overexpression and bcl-2 negative expression might be an
important parameter in predicting malignancy. Mitosis might be a
helpful criteria in malignancy diagnosis.

Keywords:  gastrointestinal stromal tumor, bcl-2, p53,
immunohistochemical technique
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Misa Nakamura, M.D., Ph.,D., Yasushi Nakamura, M.D., Ph.D, Kakudo Kenichi,
M.D., Ph.D., F.1A.C.

Introduction

Gastrointestinal stromal tumors (GIST) are the most common
non-epithelial tumors of the gastrointestinal tract. Its malignant diagnosis
and grade mainly depending on mitostic number, and its malignant
potential is correlated with the large tumor size, high cellularity, necrosis
and peripheral infiltration. Sometimes it is very difficult to make a
distinction between benign and malignancy.

It is known that overexpression of tumor-suppressor. gene p53

‘suggesting a loss of p53 function which is implicated in the pathogenesis of

many tumors and correlates with a poorly differentiation of tumor. bcl-2
is involved in cell cycle regulation and apoptosis. In some cancers bcl-2
expression correlates with negative p53 staining and its prognostic
significance has already been reported in number of malignancies.
Gastrointestinal stromal tumors, however, have rarely been examined.

The aim of this study was to examine bcl-2 and p53 expression in 107
cases human gastrointestinal stromal tumor (GIST) to study their relation to
histopathological features by immunohistochemical technique(LSAB).

Material and Method

Hundred and seven cases of GIST were selected from the Department of
Pathology , the Affilicated Hospital of Shandong Medical University, Jinan,
Shandong, China, in the 30-year period from 1969 to 1999. All of these
surgical specimens were routinely fixed in formalin and embedded in
paraffin. The cases occurred between the age of 6 days and 73-year-old,
with the mean of 49.3, and the tumor ranged in size from 0.5 to 30cm.
The male to female ratio was 63:44. Twenty-five cases located in the
esophagus, 38 in the stomach, 33 in the small intestine and eleven in the



large intestine. The original diagnoses included leiomyoma,
leiomyoblastoma, leiomyosarcoma and GIST. |

Gross features including tumor size were checked in surgical and
pathological records. Microscopically, these cases were devided into three
groups depending on mitostic number (10 high power fields in one group,
observed 5 groups at the fields of cellularity in each case, then obtained a
mean.). Group I as benign, no mitosis is seen, ie.0/10HPF; Group II as well
differentiated malignancy, with mitosis 1-4/10HPF and Group III as poorly
differentiated malignancy, with mitosis>5/10HPF. Simutaneously,
1)microscopic arrangement pattern of tumor cells; leiomyoma type,
schwannoma type, leiomyoblastoma type and mixed type; 2)cellularity; low,
intermediate and high; 3)peripheral infiltration; 4) necrosis and 5)the
presence of hemorrhge were also noted in every case.

Immunohistochemical studies of bcl-2 and p53 protein were detected
by standard Labelled Streptavidin —Biotin (LSAB) method with microwave
epitope retrieval (5 x 3min, in 10mmol/L citrate buffer, pH6.0). Sections

‘'were 3 um cut from paraffin blocks, placed onto silane-coated slides, and

dried at 60 C for minutes. The sections were dewaxed in Xylene ,
rehydrated through graded alcohols and treated with 3% hydrogen peroxide
for 10 minutes to inactivate endogenous peroxidase activity. They were
then _incub'ated with the primary antibody of Ncl-bcl-2 (Novocastra
Laboratories Ltd. Batch: 111701, United Kingdom) and Ncl-p53-D07
(Novocastra Laboratories Ltd. Batch: 753, United Kingdom) for over night
at 4C. The dilution of antibody was 1: 400 and 1: 300, respectively for
bcl-2 and p53. Sections were incubated with biotinylated secondary
antibody, bollowed by peroxidase-conjugated streptavidin by use of the
Universal DAKO LSAB kit (Dako Corp.) at 10 minutes for each step.
Staining was visualized by use of 3-amino-9ethyl-carbazole; the sections
were washed in water and counterstained with methlgreen. A stomach
carcinoma with documented p53 mutation was used as a positive control
and a follicular lymphoma was used as a positive control for bcl-2.
Negative controls were performed by substituting normal sheep serum for
primary antibody.

The results were evaluated in the following criteria: negative (-) for bcl-2
and p53, with no tumor cell stained; positive (+) for bcl-2 (tumor cell
stained) and positive (+)~(++) for pS3 ( less than 50% of tumor cells



stained for+, and more than 50% of tumor cells stained for++).
Statistical methods: Chi-squared test and relative analysis. P<0.05 was
considered to represent statistical significance.

Results

Gross and microscopic features

The gross, microscopic features and immunohistochemical studied of the
107 cases GIST were summarized in Table*.

The age of case ranged from 6 days to 73-year-old, with the mean of
49.3, and the mean of 43.5 for benign , the mean of 52.9 for malignancy.
The size of tumor was measured in maximal diameter, occurring between
0.5cm and 30cm, with the mean of 6.56cm and a mean of 3.97cm for
benign and a mean of 8.41cm for malignancy. Of the 107, the male were 63
cases and the female were 44 cases. Twenty-five cases located in esophagus,
38 in stomach, 33 in small intestine and eleven in large intestine.

Microscopically, 42 cases were in Group I, Group II were 39 cases and
26 cases in Group III. Cellularity were 7 intermediate and 35 low in benign,
20 cases low, 29 intermediate , 16 high in malignancy. No periphral
infiltration in Group I, but 35 cases (53%) were seen with a periphral
infiltration in Group 1I and group III. Necrosis was observed 45 cases(69%)
in Group II and Group III , but only 4 cases(9%) in Group I, hemorrhge
was noted 44 cases(67%) in Group II and III and only 5 cases(16%) in
Group L. '

Immunohistochemical expression

bcl-2 positive rate was 84.1% (90/107) in total and significantly
expressed in benign (85.7% , 36/42, p<0.01) and well-differentiated GIST
(94.9%, 37/39, p<0.01), expression in poorly-differentiated is 65% (17/26),
but no significant difference between benign and well differentiated. P53
positive rate was 49% in total and significantly expressed in poorly
differentiated GIST (88.5%, 23/26, p<0.01). The expression of p53
between well-differentiated (53.8%, 21/39) and benign group (19%, 8/42)
also has a significant difference (p<0.01), as well as the expression of p53
between well and poorly-differentiation. Positive(++) of p53 was seen only
in malignancy(18/65) but no significant different expression between well



and poorly differentiated. There are tendentious relationship between p53
expression and mitosis number(r=0.35), cellularity(r=0.36), peripheral
infiltration (r=0.34) although no significant statistically, as well as the
relationship between bcl-2 negative and maximal tumor size(r=-0.16), and
peripheral infiltration (r=-0.23). But no inverse correlation was identified
between bcl-2 expression and p53 expression.

Table* Gross, microscopical features and immunohistochemical studied
Total Group I(benign) Group II(well-)  Group IlI(poorly-)

(n=107) (n=42) (n=39) (n=26)
Mean age 49 43 54 52
Female: male ‘ 63:44 24:18 26:13 13:13
Location, E:S:SI:LI 25:38:33:11 24:9:4:5 1:20:16:2 0:9:13:4
Mean volume 6.56 3.97 7.34 9.84
Arrange, Lei:Sch:Blas:Mix 85:22:0:0 27:6:4:5 23:13:2:1 5:13:4:4
Cellularity, I, IT, IIT 56:36:15 35:7:0 , 14:16:9 - 7:13:6
‘Mitosis ( 10HPF ) 0~28 0 1~4

>5~28

Hemorrhage . 49 5 29 15
Necrosis ‘ 49 4 31 14
bel-2 (+) 90 36 37 17
p53 52 8 21 (4++) 23 (11+4)

E: esophagus, S: stomach, SI: small intestine, Ll: large intestine
Lei: leiomyoma type, Sch: schwannoma type, Blas: blastoleiomyoma, Mix: mixed type

HPF: high power field

Discussion

Gastrointestinal stromal tumors are the most common mesenchymal
tumors which traditionally have been designated as smooth muscle tumors.
Its myogenic differentiation was unable to demonstrate in most series of
research, although with increasing analytic tools. Furthermore, the
biological behavior of GIST is difficult to predict.

bcl-2 is one of the many proteins that regulate programmed cell death
and is overexpressed in B-cell lymphomas. It is encoded in the 18q21
region that is frequently involved in the t(14:18)(q32:q21) in follicular



lymphomas. The p53 tumor suppressor gene encodes a 53KD nuclear
protein involved in the regulation of cell growth. Mutations in the p53 gene
are among the most common genetic abnormalities in human cancers and
more than 95 per cent occur in exons 5-8. In contrast to non-stabilized

wild-type protein, which has a short half-life(5-20min.), mutated p53

protein becomes stabilized and can be detected by immunohistochemical
techniques. Mutation and overexpression of p53 have been reported in
leiomyosarcoma of soft tissue and uterus'”’, as well as the expression of
bcl-2%' and the correlation of p53 negative expression with bcl-2
expression'’. However, rare study has been examined in the gastrointestinal
stromal tumor'*'*. The aim of this study was to evaluate bcl-2 and p53 as
additional prdgnostic markers, as well as the correlation with the
differentiation, maximal tumor sizes, cellularity, periphrel infiltration,
hemorrhge and necrosis and the correlation of p53 negative expression with
bcl-2 expression. _

This study has revealed the presence of a bcl-2 expression in benign
and well-differentiated GIST than in poorly differentiated GIST, the same
as the other reports. The bcl-2 over-expression in benign ‘and well
differentiated suggests that it might play an important role in preventing
apoptosis among benign and well-differentiated GIST. Although bcl-2 itself
does not stimulate cell growth, an inhibition of apoptosis by bcl-2 may
provide a survival advantage to the cells of benign and well-differentiated
GIST. In the study no significant difference between benign and well
differentiated. Since cellular proliferation and apoptosis form a complex
mechanism, another pathway could also be implicated in the regulation of
the cell and cell growth in benign and well-differentiated GIST.

Mutation of the P53 gene occurs in many human cancers and p53
overexpression has been demonstrated by immunohistochemistry in a
variety of tumor types. Positive staining for p53 has been correlated with
tumor differentiation and with a poor prognosis in a series of reports. The
present study showed that p53 positive rate was significantly expressed in
poorly differentiated GIST. The expression of p53 between
well-differentiated and benign group also has a significant difference, as
well as the expression of p53 between well and poorly differentiation.
Moreover, positive (++) of p53 was seen only in malignancy (18/65), but
no significant difference between well and poorly differentiated. As the



other reports, the result suggests that p53 gene might play an important role
in formation and differentiation of gastrointestinal stromal tumors.

In the study inverse correlation between bcl-2 and pS3 expression was
not revealed, although an inverse correlation of expression has been

reported in a number of human malignancies previously. The finding

suggests that expression of bcl-2 in GIST might have not been induced by
mutant p53. :

Pathologically and clinically, it is important to predict the blologlcal
nature of GIST. So far the importance of the mitotic index has especially
emphasized due to its objectivity. The large tumor size, high cellularity,
tumor hemorrhge and tumor necrosis and have been reported as indicator in
detecting malignant potential of GIST. In our materials there are
tendentious relationship between p53 expression and mitosis number,
cellularity, peripheral infiltration although no significant statistically, as
well as the relationship between bcl-2 negatlve expression and maximal
tumor size, peripheral infiltration. ‘

In conclusion, the present study showed that bcl-2 is frequently
expressed in benign and well-differentiated GIST and p53 is frequently
expressed in malignant GIST both in well and poorly differentiated GIST,
especially in the condition of strong p53 positive, a malignant potential
might be considered. But no correlation between bcl-2 negative expression
with pS3 positive expression. On the other hand, mitosis was a helpful
criteria to distinguish benign and malignant GIST, as well as to grade well
-differentiated and poorly-differentiated GIST. |
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