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INTRODUCTION

In China, the incidence and mortality of gastric cancer
rank the second among all cancers. Recent studies
indicate apoptosis could play arolein the development
of cancer™®, Theaim of this study wasinvestigat the
insight of apoptosis and bcl-2, p53 and C-myc protein
expression in the development of gastric cancer.

MATERIALS AND METHODS

Materials

All 122 specimens were collected by gastroscopy or
surgical resection. Among these, 32 werechronic active
gadtritis, 29 weregastric ulcer, 17 weremild non-classic
proliferation, 8 were severenon-classic proliferation, 6
were early gastric cancer, and 30 were progressive
gastric cancer. The average age among those types of
sampleswere49.2, 46.3, 45.8,50.3,49.3and 51.0, while
theratio of mentowomenwas20/12, 21/8, 11/6, 5/3, 5/
1 and 21/9, respectively. There was no significant
regularity among those samples after analyzed by
satigtics.

Reagents and methods

Apoptosiswas detected using the TUNEL technique
asreported by Ishida™. Cellsin which the nuclear or
cytoplasm was dyed brown were identified to be
undergoing apoptosis. We observed five visual fields
for each spechmen, and 100 nuclel were observed in
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each visual field. The average ratio of apoptosis cell
was apoptosis index. Proteins bcl-2, p53, and C-myc
weredyed by the ABC immunohi stochemical method.
Cdlswithobviousbrown or deep brown after dyingwere
defined to be positive.

RESULTS

The apoptosisindex increased stepwise from chronic
active gastritisto gastric ulcer and decreased from non-
classic proliferation to early gastric cancer and
progressive gastric cancer (Table 1). The expression of
protein bcl-2 and C-myc increased progressively as
follows: chronic active gagtritis, gastric ulcer, mild non-
classicproliferation, severenon-classic proliferation, and
early gastric cancer. The expression of protein bcl-2
decreased when it developed into progressive gastric
cancer whilethat of C-mycincreased continualy. Protein
p53 was expressed only in severe non-classic
proliferation gastric mucosaand gastric cancer.

The apoptosisindex, C-myc and p53 expression
of intestinal type were higher than that of diffuse
type (P<0.05), whilethe bcl-2 expression was | ower
(P<0.05). The two types had the opposite outcomes
(Table?2).

DISSCUSION
Apoptosis, programmed cell death, wasfirst described
by Kerr et al®!, It isthe programmed death of cellsby
fragmentation of DNA, cell shrinkage, and dilation of
endoplasmic reticulum, followed by cell fragmentation
and formation of membrane vesicles called apoptosis
bodied??4, Recent investigations have demonstrated
that apoptosi splaysasignificiant roleinthepathogenesis
of tumord®*¥, Screnhst have began to haveredizethat
apoptosis,inconcertwithcdl proliferation,isanimportant
mechanismtowardshealthy tissues. Abnormal apoptosis
contirbutesto the onset, devel opment, and progression
of cancer!?®!, Stomach carcinomais estimated to be
one of the most frequent cancers worldwide®>34,
According to Lauren, stomach cancer can be
divided into adenocarcinomas of diffuse and
intestinal typest®. Ishida et al!* reported the
presence of apoptosis in gastric cancer tissue by
using terminal deoxynucleotidyl transferase-
mediated dUTP-biotin nick end labeling. They
pointed out that apoptosis played adecisivefunction
in pre-cancer changes and participated in the
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development of cancer, including epithelial
hyperplasiawhich occurrsinthegastric mucosa. The
apoptosis action in sick gastric mucosa cells
decreased, cell life was prolonged, and cells were
piled up. This may be the reason why gastric cancer
developes, infiltrates and transfers. Kasagi et all?
studied the apoptosis indexes of various levels of
differentiation. There was some difference between
tumor tissueof highandlow differentiations(apoptosis
indexeswere 10.9% and 4.0%, respectively, P<0.01).
The difference indicated gastric cancer which had a
low differentiationwaslesslikely toundergo apoptosis.
Non-classic proliferation of gastric mucosa was
considered to be a precancerous change. Mijic et al
(3¢ reported that numeric densities of apoptosis cell
areassociated withtumor progressioninhumangastric
carcinogenesis. We found that the apoptosis index
decreased from mild non-proliferation to severe non-
proliferation, early gastric cancer, and progressive
gastric cancer. This indicated that during the
development of gastric cancer, apoptosis was
inhibited.

Themechanism of apoptosismodul ation of gastric-
intestinal epitheliaisvery complicated. Many genes
and factors are involved. Various proteins or
oncogenes and suppressor gene are involved in the
process of apoptosis, including p53, bcl-2, myc, ras,
Bax and the Fas/Fas system(®-41, Bax protein
expression has been identified in various human
malignant tissues”1>424%, Research has indicated
that bcl-2 is an inhibitor of apoptosis. Li et al!*¥
reported that abnormal c-myc and bcl-2 expression
is an important factor in biological behavior of
gastric carcinoma and can regulate apoptosis.
Sundblad et al'® found that the expression of bcl-2
increased in cells of gastric cancer. Bcl-2 appears
to not only inhibit apoptosis, but the protein be an
antagonist of apoptosis mediated by oncogenesis
suppressor genes. When the expression of bcl-2
increased, cancer cells would resist the apoptosis
induced by chemica drugsor y-radiation during therapy.
Our resultsindicatesthat when non-classic proliferation
occurrs in gastric mucosa, the expression of bcl-2

increases significantly. Expression of bcl-2 reached
thetop at the early stage of gastric cancer and decreased
in the progressive gastric cancer. bcl-2 might do some
work both in the triggering of gastric cancer and
developing of early gastric cancer. Although bcl-2 was
astrong inhibitor to apoptosis, it could not induce the
cancer alone. However, cancer hasbeen associated with
bcl-2 in combination with C-myct,

Gastric carcinogenesisis agradually developed
processwhich result from the sequential alteration of
multigenes!#6-4¢l, Gene p53 is an oncogenetic
repressor. Its anti-cancer function has been realized
by triggering apoptosis. If gene p53 is inhibited,
apoptosis can not be induced. Ikeda et al' observed
that the progression of gastric cancer isdefined by a
gradual increase of proliferation activity and constant
occurrence of apoptosis. Furthermore, |kedareported
that the naturally occurring apoptosis is induced
predominantly viaa p53-gene-independent pathway .
The half life of the mutant protein p53 is prolonged
when gene p53 is mutated. It is easy to detect by
immunohistochemical methods. We observed that
expression of p53 wasmainly in progressive gastric
cancer tissue. No p53 was observed in the tissue of
benign stomach diseases and mild non-classic
proliferation. Thisindicated that the mutation of p53
might be an event in the late gastric cancer. The
cooperation of bcl-2 and C-myc could inhibit the
biological function of p53 to suppress cell growth by
keeping it in the cytoplasm. Meanwhile, the co-
expression of p53 and C-myc would lead to cell
apoptosis and inhibit oncogenesig®*Y, The co-
expression of bcl-2 and C-myc in the same
carcinoma tissue indicates a higher level of
malignancy and a lack of sensitivity to chemical
therapy and radiotherapy. The prognosis is not
favorable. On the other hand, the co-expression of
C-myc and p53indicatesalow level of malignancy,
less sensitivity to chemical therapy and
radiotherapy, and afavorable prognosis. Therefore
p53 status and the expression of bcl-2 by tumor
cells might be good indicators of sensitivity to
chemotherapy for patients with gastric cancer®?.

Table 1 Relationship between apoptosis, protein expression of bcl-2, p53,C-myc and each kind of gastric diseases

Chronic active  Gastric

Non-classic proliferation

Gastric cancer

gastritis ulcer Mild Severe Early Progressive

Sample numbers 32 29 17 8 6 30
Apoptosis index % 16.8+12.3 24.1+20.02 19.3+16.4 15.7+£15.2¢ 10.1+9.1¢ 6.3+6.0°
Bcl-2 positive 3 8 9 6 5 14

Numbers(%) 9.4) (27.6) (52.9)° (75.0)° (83.3) (46.7)¢
C-myc positive 5 6 6 4 3 20

Numbers(%) (15.6) (20.7) (35.3)° (50.0) (50.0) (63.3)¢
P53 positive 0 0 0 2 2 19
Numbers(%) (25.0)° (33.3) (63.3)¢

*Compared with left itim: 2P<0.05, gastric ulcer vs chronic active gastritis; °P<0.05, mild non-classic proliferation vs gastric ulcer;
°P<0.05, severe non-classic proliferation vs mild non-classic proliferation; “P<0.05, early gastric cancer vs severe non-classic
proliferation; *P<0.05, early gastric cancer vs progressive gastric cancer.
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Table 2 Relationship between apoptosis, protein expression of Bcl-2, P53, C-myc and Lauren typing of gastric cancer

Lauren typing Sample numbers Apoptosis Bcl-2 positive C-myc positive P53 positive
index % numbers(%) numbers(%) numbers(%)

Intestinal 18 8.3+7.2 7(38.9) 13(77.7) 15(83.3)

Diffuse 12 5.1+4.9° 7(58.3)? 6(50.0)® 4(33.3)°

2P<0.05, Diffuse vs Intestinal; °P<0.01, Diffuse vs Intestinal.

Different pathol ogical types of gastric cancer are
associated with different physiological mechanisms.
Intestinal gastric cancer had a higher level of
differentiation and a closer relationship with gastric
epithelial metaplasiaas compared with diffusetype of
gastric cancer. Weobserved intestinal type cancer more
frequently among men and among older patients.
Intestinal type cancer had amore favorable prognosis
than diffuse type cancer. Also, theindex of intestinal
type of gastric cancer was higher than that of diffuse
type (P<0.05), with lower expression of bcl-2 and
higher expression of C-myc and p53. These results
indicate that the pathogenic mechanism might be
different between those two types of gastric cancer.
Vollmerset al®™ had similar results, reporting that the
gene expression modulation of apoptosis and the
apoptosis indexes were different between type
intestinal and diffuse gastric cancer. The apoptosis
mechanism was different between those two types of
gastric cancer.
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