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Abstract

AIM   To study the expression of proapoptotic
gene Bax in human  gastric carcinoma and its sig-
nificance.
METHODS   Using immunohistochemistry me-
thods,  the  Bax  protein  expression  in  57
specimens of gastric carcinoma and its relation-
ship with clinical status and pathomorphological
parameters were observed.
RESULTS   Thirty-three (57.9%) cases were
positive for Bax pr otein staining which was
mainly located in the cytoplasm of tumor cells.
The rate of Bax protein expression was not cor-
related with the tumor size, lymph node metas-
tasis, depth of invasion, clinical stages of  tu-
mors and age and sex of patie nts (P<0.05), but
strongly associated with the morphological type
and diff erentiation degree of tumors. It was sig-
nificantly higher in intestinal type and  well or
moderately differentiated gastric carcinoma than
in diffuse type and  poorly differentiated gastric
carcinoma (P<0.05 and P<0.01).
CONCLUSION   The proapoptotic gene Bax is dif-
ferently expressed in most of gastric carcinoma
and may take part in the modulation of apoptosis
i n  gastric  carcinoma.  The  expression  of  Bax
might be associated with the occurrence of in-
testinal type gastric carcinoma and the differen-
tiation of gastric carci noma.

INTRODUCTION
Recent  investigations  have  demonstrated  that  apop-
tosis  plays  a  significant  role  in  the  pathogenesis  of
tumors[1,2].  Emphasis  has  been  laid  on  the   mecha-
nisms  that  regulate apoptosis pathways. Bcl-2 asso-
ciated  X  protein  (Bax),  which  has extensive amino
acid  homology   with   Bcl-2,  can  form  heterodimers
with  Bcl-2  in  vivo.  Overexpressed  Bax  can  counter
the death repressor activity of Bcl-2, and accelerate
apoptotic  cell  death[3].  To  determine  whether
proapoptotic  gene  Bax  plays  a  role  in  the  regulation
of apoptosis in gastric carcinoma , an immunohisto-
chemical study of Bax protein expression in gastric
carcinoma an d its relation to clinical status, patho-
morphological parameters were carried out.

MATERIALS AND METHODS
Histological specimens
Fifty-seven cases of surgically resected gastric carci-
nomas  (male  39,  female  16;  mean  age  58.6  years)
were collected from the files of the Department of
Pathology  of  our  hospital.  All  blocks  were  fixed  in
10%  formalin  and  embedded  in  paraffin.  Serial  sec-
tions were cut from each block in 4µm, stained with
hematoxylin  and  eosin   and  confirmed  pathologi-
cally.

Immunohistochemical methods
Immunohistochemical staining for Bax protein was
performed using SP technique wi th the following
procedure:    slides  were  deparaffinized  in  xylene
for  10  minutes  each  and  then  were  hydrated  in  de-
creasing concentrations of ethanol and rinsed in
phosphate-buffered  saline.  Endogenous  peroxidase
was  blocked  by  30 mL/L H2O2 in  methanol  for  5
minutes, and then incubated for 1 0 minutes at  room
temperature  in  normal  goat  serum  (1:20).  Slides
were  incubated  with  a  1:50  dilution  of  the  primary
rabbit  antihuman  Bax  polyclonal  antibody  (Santa
Cruz,  USA)  for  30  minutes  at  37 .  A biotin-strep-
tavidin detection system was employed with di-
aminobenzidine as the chromogen.  Slides were
washed twice wit hphosphate-buffered saline and in-
cubated with the linking reagent (biotinylate d anti-
immunoglobulin)  for  10  minutes  at  37 .  After  rins-
ing in phosphate-buff ered saline, the slides were in-
cubated  with  the  peroxidase-conjugated  streptavidin
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label for 10 minutes at37 ,and incubated with di-
aminobenzidine  and  H2O2  for  10  minutes  in  the
dark,  the  sections  were  then  counterstained  with
hematoxylin.  With  each  batch  of  test  samples,  a
positive  control  consisting  of  a  tissue  section  from
tonsil  was  evaluated.  In  addition,  a  negative  control
was prepar ed for each sample using an irrelevant an-
tibody of the same isotype as the prima ry antibody.
         The immunostaining of Bax protein was visually
classified  into  negative  and  positive  groups  by  ob-
serving  1000  tumor  cells  in  the  areas  of  the  sections:
no staining present in any of tumor cells or less than
10%  tumor  cells  with  staining  (-); more  than   10%
tumor  cells  with  positive  staining.  The  classification
was  done  by  two  senior  pathologists  who  did  not
know the clinicopathological data.

Statistics
Analysis  of  data  was  accomplished  using  Chi-square
test. P values less than  0.05 were considered to be
statistically significant.

RESULTS
Expression of Bax protein in gastric carcinoma
Thirty-three (57.89%) of the fifty-seven gastric
carcinomas  showed  immunoreac  tivity  for  Bax  pro-
tein in gastric carcinoma cells. The Bax protein im-
munoreactivity   appeared   brown   or   dark   brown,
which   was   mainly   located   in   the   cytoplasm
(Figure 1), and a few specimens simultaneously ex-
pressed  Bax  protein  in  the  cell   nuclear  of  tumor
cells.  Some  of  the  mature  lymphocytes  infiltrating
in  the  stroma  of  gastric  carcinomas  also  had  Bax
protein expression.

Figure 1   Bax immunoreactivity was detected in cytopl asm of gas-
tric carcinoma cells.    SP×200

Correlation between Bax protein expression and
clinicopathological parameters of gastric
carcinomas
Correlation  between  Bax  protein  expression  and
clinical  pathological  data  of  gastric  carcinoma  is  il-
lustrated  in  Table 1.  The  rate  of  Bax  protein  expres-
sion  was  not  correlated  with  patient  age,  sex,  tumor
size,  lymph  node  metastasis,  depth   of   invasion   and
clinical   stages   (P>0.05).   The   immunoreactivity   of
Bax wa s significantly associated with morphologic
phenotype and grades of differentiation of gastric
carcinoma. 20 (73.3%) of 30 gastric carcinomas of
intestinal   morphologic   phenotype   were   immunoreac-
tive   versus   11   (40.7%)   of   27   diffuse   gastric   carcino-
mas   (P<0.05).   17   (81.0%)   of   21   well   and   moder-
ately differentiated gastric carcinomas were im-
munoreactive versus 10 (38.5%) of 26 poorly dif-
ferentiated gastric carcinomas(P<0.01).

Table 1   Correlation between Bax protein expression and clinico-
pathological parameters of gastric carcinomas

             Bax protein expression  Positive rate
Parameters         n  -   +        (%)

Age (year)

5 9      39 22  17        56.41

6 0      18 11    7        61.11

Sex

      M      39 24  15        61.54

      F      18  9    9        50.00

Type

    Intestinal      30 22    8        73.33a

    Diffuse      27 11  16        40.74

Grade of differentiation

    Well/moderate      21 17    4        80.95b

    Poor      26 10  16        38.46

    Mucoid      10  6    4        60.00

Tumor size

    <5cm      35 21  14        60.00

    5cm      22 12  10        54.55

Lymph-node metastasis

    Negative      23 13  10        56.52

    Positive      34 20  14        58.82

Serosal invasion

    Absent      27 14  13        51.85

    Present      30 19  11        56.67

Clinical stages

    I and II      34 20  14        58.82

    III and IV      23 13  10        56.52
aP < 0.05, χ = 6.193, vs  diffuse-type  gastric  carcinoma, bP <
0.01, χ = 8.580, vs poorly differentiated gastric carcinoma.

DISCUSSION
Apoptosis  is  a  highly  regulated  form  of  programmed
cell death defined by distinct morphological and bio-
chemical features. Apoptosis plays a major role in
development,  embryogenesis,  regulation  of  the  im-
mune system, and carcinogenesis, as well as in the
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maintenance of tissue homeostasis. Various protein
molecules or oncogenes and suppressor genes are in-
volved  in  the  process  of  apoptosis,  including  p53,
myc,  ras,  Bcl-2,  Bax  and  the  Fas/Fas  ligand  sys-
tem[4].  In  recent  studies,  Bax  protein  expression  has
been identified in various human malignant tissues,
including  the  prostate,  colon,  breast,  testis  and  o-
vary[5-8].  But,  little  is  known  about  Bax  protein  ex-
pression  and  its  relationship  with  the  biological  be-
havior  of human gastric carcinoma.
         In this study, we found that the positive rate of
Bax   protein   staining   in   gastric   carcinoma   was
57.9%. The proapoptotic gene Bax can express to
various  degrees  in  most  kinds  of  the  gastric  carcino-
ma  and  may  take  part  in  the  regulation  of  apoptosis
of gastric carcinoma. Our findings concerning the
relationship between Bax protein expression and the
pathological  characteristics  of  gastric  carcinoma
showed that Bax expression was associated with
morphologic  phenotype  and  grades  of  differentia-
tion  of  gastric  carcinomas.  The  difference  in  the
Bax  protein  expression  in  the  intestinal  and  diffuse
types  demonstrated  that  aberrant  Bax  protein  ex-
pression  was  preferentially  associated  with  develop-
ment  of  intestinal  type  gastric  carcinoma,  indicating
once  more  the  different  biologic  mechanisms  in-
volved in the development of these two histologic
subtypes.  The  difference  in  the  Bax  protein  expres-

sion  between  poorly  differentiated  and  well/ moder-
ately-differentiated  gastric  carcinomas  demonstrated
that  aberrant  Bax  protein  expression  was  associated
with differentiation or growth speed of gastric car-
cinomas.  There  was   no  significant  relationship be-
tween  Bax  protein  expression  and  tumor  size,  lymph
node metastasis, serosal invasion or clinical stages.
Therefore, Bax prote in expression might play an
important  role  in  the  early  development  and  pheno-
typic  differentiation  of  gastric  carcinomas,  but  not
in tumor progression.
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