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Abstract:  Objective: To investigate the distribution of H.pylori antigens in the gastric mucosa in patients with H.pylori
infection, and the relationship between the distribution and gastric cancer. Methods: Of 112 patients confirmed by patho-
logical study to have chronic superficial gastritis, precancerous changes (chronic atrophic gastritis, intestinal metaplasia or
atypical hyperplasia) and gastric cancer, 28 were H.pylori negative and 84 were H.pylori positive. H.pylori antigens in the
gastric mucosa were detected by immunohistochemistry. Results: The H.pylori positive group, comprised 12 of 22 (50.0%) in
the chronic superficial gastritis group, 22 of 25 (88.0%) in the precancerous changes group and 13 of 35 (37.1%) in the gastric
cancer group. The positive rates of H.pylori antigens in the cytoplasm progressively increased, respectively at 0.0% (0/12),
63.6% (14/22) and 84.6% (11/13) for the same groups (3*=19.76, P=0.000); H.pylori antigens were located in the mucus layer
and above the neck of the mucosal gland in 9 of 12 (75.0%) cases with chronic superficial gastritis, at the neck of the mucosal
gland and the isthmus in 12 of 22 (54.5%) cases with precancerous changes, below the isthmus in 9 of 13 (69.2%) cases with
gastric cancer (3*=25.30, P=0.000). In the H.pylori negative group, no H.pylori antigen was observed. Conclusion: With the
progression of chronic superficial gastritis—precancerous changes—gastric cancer, H.pylori antigens progressively migrated
from the outer part to the inner part of the cell, and from the superficial to the deep gastric mucosa.
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INTRODUCTION transmission electron microscopy showed H.pylori
was engulfed and degraded by human gastric cancer
cell line SGC-7901 (Yang et al., 2000). Electron or

immunoelectron microscopy showed H.pylori de-

Helicobacter pylori (H.pylori) was grouped as
a class I carcinogen by the International Agency for

Research on Cancer in 1994. A direct relation be-  stroys the junction of cells, and invades the gastric

tween H.pylori infection and gastric carcinogenesis  mucosa (Yu et al., 1997; Ko et al., 1999). These

was demonstrated in 1998 in an experimental animal
model (Watanabe et al., 1998). However, the role of
H.pylori in human gastric carcinogenesis is sup-
ported almost exclusively by epidemiological data
and prospective histopathological studies. So far the
mechanism of H.pylori carcinogenesis has not been
clarified yet. H.pylori usually lies in the mucus layer,
gastric pits, and above the epithelial cells. However,

findings indicated the invasiveness of H.pylori was
important in the pathogenesis of gastric cancer.
H.pylori was shown by immunohistochemistry to
invade the cytoplasm of epithelial cells (Engstrand
et al., 1997). The relationship between the distribu-
tion of H.pylori antigens and gastric cancer has not
been previously elucidated. The aim of our study is
to investigate the distribution of H.pylori antigens in
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the gastric mucosa of patients with gastric cancer.

MATERIALS AND METHODS

Clinical data

Use of H.pylori diagnostic criteria showed that
out of 112 patients, 28 were H.pylori negative and
84 were H.pylori positive. Among the H.pylori
positive group, there were 24 cases with chronic
superficial gastritis, 25 cases with precancerous
changes (chronic atrophic gastritis, intestinal meta-
plasia or atypical hyperplasia) and 35 cases with
gastric cancer, and among the H.pylori negative
group were 10, 16 and 2 cases of gastric cancer.

Tests of H.pylori infection

Histological evaluation was performed with
haematoxylin and eosin stain and the H.pylori me-
thylene blue staining kit (Fujian Sanqgiang, China).
Rapid urease tests (Digestech, China), "C-urea
breath tests (Shenzhen Headway, China), and se-
rological H.pylori-IgG tests (Orion Diagnostica,
Finland) were carried out as suggested by each
manufacturer. The diagnostic criteria for H.pylori
infection were referred to consensus of the Chinese
Society of Gastroenterology in 1999. Patients were
considered negative for H.pylori infection if the four
tests were all negative.

Immunohistochemical technique

After deparaffination and rehydration of the
specimens, H.pylori antigen was detected by using
the Utrasensitive SAP kit (Maxim Biotech, USA).
The first antibody was rabbit anti Helicobacter py-
lori (DAKO, Denmark). The sections were coun-
terstained with Nuclear Fast Red (Maxim Biotech,
USA) and examined under a light microscope.

RESULTS

Positive rates of H.pylori antigens in the epithe-
lial cell cytoplasm (Table 1)

The H.pylori positive group comprised 12 of 22
(50.0%) in the chronic superficial gastritis group, 22
of 25 (88.0%) in the precancerous changes group
and 13 of 35 (37.1%) in the gastric cancer group.
The positive rates of H.pylori antigens in the cyto-
plasm progressively increased, respectively at 0.0%
(0/12), 63.6% (14/22) and 84.6% (11/13) for the
same groups (7*=19.76, P=0.000). In the H.pylori
negative group, no H.pylori antigen was observed.

Table 1 Positive rates of H.pylori antigens in the epithe-
lial cell cytoplasm

G N A;l:iig\e,g Positive rates

roup g umber of cytoplasm

CSG 24 12 0.0%( 0/12)°
Hpy lpri Precancerous *
positive chanees 25 22 63.6%(14/22)
group g .
GC 35 13 84.6%(11/13)

H.pylori negative group 28 0 0.0%( 0/ 0)

Pearson Chi-Square: **=19.76, P=0.000;
CSG: chronic superficial gastritis; GC: gastric cancer

Distribution of H.pylori antigens in the gastric
mucosa (Table 2)

In the 12 chronic superficial gastritis cases,
H.pylori antigens were located superficially in the
mucus layer and above the neck of the mucosal
gland in 9 (75.0%) cases, at the neck of the mucosal
gland and the isthmus in 3 (25.0%) cases; In the 22
patients with precancerous changes, H.pylori anti-
gens were located in the mucus layer and above the
neck of the mucosal gland in 5 (22.7%) cases, at the
neck of the mucosal gland and the isthmus in 12
(54.5%) cases, below the isthmus in 5 (22.7%) cases;

Table 2 Distribution of H.pylori antigens in the gastric mucosa

Antigen Distribution of H.pylori antigens”
H.pylori positive group positive Mucus layer and above the ~ Neck of the mucosal .
number neck of the mucosal gland ~ gland and isthmus Below the isthmus
CSG 12 75.0%(9) 25.0%(3) 0.0%(0)
Precancerous changes 22 22.7%(5) 54.5%(12) 22.7%(5)
GC 13 0.0%(0) 30.8%(4) 69.2%(9)

Pearson Chi-Square: “* = 25.30, P = 0.000; CSG: chronic superficial gastritis; GC: gastric cancer
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in the 13 gastric cancer cases, H.pylori antigens
were located at the neck of the mucosal gland and
the isthmus in 4 (30.8%) cases, and below the
isthmus in 9 (69.2%) cases (;(2=25.30, P=0.000).

DISCUSSION

The relationship between H.pylori and gastric
cancer had been established (Watanabe et al., 1998),
but the mechanism has not been clarified yet. The
invasiveness of H.pylori has recently aroused interest.
Our study showed the positive rates of H.pylori
antigens in the cytoplasm progressively increased
with increasing malignancy. This indicated that
H.pylori antigens progressively migrated from the
cell membrane to the inner cytoplasm with the
progression of chronic superficial gastritis—precan-

cerous changes—gastric cancer; and that this

change was associated with H.pylori carcinogenesis.

H.pylori usually lies in the mucus layer, gastric pits
and above the epithelial cells, but recently its depth
of invasion has been considered significant.
H.pylori could destroy the cell junctions and invade
the gastric mucosa, or be engulfed and degraded by
epithelial cells (Yang et al., 2000; Yu et al., 1997,
Ko et al., 1999). Invasion by H.pylori antigens in-
volved absorption of soluble H.pylori products,
engulfment by epithelial cells and transport through
damaged tight junctions. H.pylori was shown by
immunohistochemistry to invade the cytoplasm of
the epithelial cell in ten healthy volunteers with
asymptomatic H.pylori gastritis (Engstrand et al.,
1997). There were few H.pylori antigens in gastric
cancer tissue, because the microenvironment of
cancer tissue was not favorable for bacterial growth.
Under hardship conditions, H.pylori morphology
changes from spiral to coccoid forms; and part of
H.pylori coccoid forms may be viable (Zheng et al.,
1999). Immunohistochemical staining and electron
microscopy revealed H.pylori L-forms in the cyto-
plasm of malignant cells in 91 of 136 cases with
gastric neoplasm (Yu et al., 1997). Thus, H.pylori
possesses the capacity of invasiveness, and some
forms of H.pylori that invade in the epithelial cells
may be associated with gastric malignancy.

In our study, H.pylori antigens were located in

the mucus layer and above the neck of the mucosal
gland in 9 of 12 (75.0%) cases with chronic super-
ficial gastritis, at the neck of the mucosal gland and
the isthmus in 12 of 22 (54.5%) cases with precan-
cerous changes; below the isthmus in 9 of 13 (69.2%)
cases with gastric cancer. These results indicated an
association between the migration of H.pylori an-
tigens and gastric malignancy. Undifferentiated
cells in the neck of the mucosal gland constitute the
proliferation center of gastric mucosa, and replace
necrotic epithelial cells by division and proliferation.
H.pylori antigens which invade the gastric mucosa,
may activate neutrophils and T cells which may
produce excessive oxygen-derived free radicals.
Base modification and rupture of DNA chains in
nucleic acid are the results of attack by the radicals,
and play an important role in the carcinogenesis
(Ernst, 1999; Davies et al., 1994; Cerutti, 1994).
Cells in the mitotic phase are more damageable than
in the quiescent period. Most H.pylori antigens lay
at the neck of the mucosal gland and the isthmus in
cases with precancerous changes. While undiffer-
entiated cells do not renovate and fall off, once the
genetic alteration and the mutations occur, neo-
plastic transformation is likely. Thus, when H.pylori
invades the neck of the mucosal gland and the
isthmus, it may represent an important step towards
carcinogenesis. In neoplastic tissue, uncontrolled
proliferation results in structural damage which may
allow H.pylori antigens to penetrate the deep mu-
cosa.

In conclusion, H.pylori possesses the capacity
of invasiveness, and some forms of H.pylori which
penetrate into the epithelial cells, may be associated
with gastric malignancy. With the progression of
chronic superficial gastritis—precancerous lesions
—gastric cancer, H.pylori antigens progressively
migrated from the superficial mucosa to the deep
mucosa, and from the cell membrane to the inner
cytoplasm.

ACKNOWLEDGEMENT

We thank Dr MC Fadden for suggesting im-
provements to the manuscript.



Lu et al. / J Zhejiang Univ SCI 2004 5(2):242-245 245

References

Cerutti, P.A., 1994. Oxy-radicals and cancer. Lancet, 344
(8926):862-863.

Davies, G.R., Simmonds, N.J., Stevens, T.R., Sheaff, M.T.,
Banatvala, N., Laurenson, I.F., Blake, D.R., Rampton,
D.S., 1994. Helicobater pylori stimulates antral mu-
cosal reactive oxygen metabolite production in vivo.
Gut, 35(2):179-185.

Engstrand, L., Graham, D., Scheynius, A., Genta, R.M.,
El-Zaatari, F., 1997. Is the sanctuary where Helico-
bacter pylori avoids antibacterial treatment intracellu-
lar? Am J Clin Pathol, 108(5):504-509.

Ernst, P., 1999. Review article: the role of inflammation in
the pathogenesis of gastric cancer. Aliment Pharmacol
Ther, 13(Suppl 1):13-18.

Ko, G.H., Kang, S.M., Kim, Y.K., Lee, J.H., Park, C.K.,
Youn, H.S., Baik, S.C., Cho, M.J., Lee, W.K., Rhee,
K.H., 1999. Invasiveness of Helicobacter pylori into

human gastric mucosa. Helicobacter, 4(2):77-81.

Watanabe, T., Tada, M., Nagai, H., Sasaki, S., Nakao, M.,
1998. Helicobacter pylori infection induces gastric
cancer in Mongolian gerbils. Gastroenterology, 115(3):
642-648.

Yang, Y., Deng, C.S., Yao, X.J., Liu, H.Y., Chen, M., 2000.
Electron microscopic observation after interaction
between Helicobacter pylori and gastric epithelial cells.
Chinese Journal of Internal Medicine, 39(7):454-456
(in Chinese).

Yu, D.H., Ye, H.P., Wang, P., Yao, M., Ding, R.P., 1997.
Relationship between Helicobacter pylori L-form and
Gastric Malignant Neoplasm. Chinese Journal of
Zoonoses, 13(1):7-9(in Chinese).

Zheng, P.Y., Tang, F.A., Hua, J.S., Ho, B., Duan, F.L., 1999.
Study on the dimorphism of Helicobacter pylori. Chi-
nese Journal of Digestion, 19(4):230-232(in Chinese).

http://www.zju.edu.cn/jzus

Journal of Zhejiang University SCIENCE (ISSN 1009-3095, Monthly)

¢ The Journal has been accepted by Ei Compendex, Index MedicussMEDLINE, CA, BIOSIS, AJ,
CBA, ZB1, INSPEC, and CSA for abstracting and indexing respectively, since founded in 2000.

¢ The Journal aims to present the latest development and achievement in scientific research in China

and overseas to the world’s scientific community.

¢ The Journal is edited by an international board of distinguished foreign and Chinese scientists.

¢ The Journal mainly covers the subjects of Science & Engineering, Life Sciences & Biotechnology.

¢ A thoroughly internationalized standard peer review system is an essential tool for this Journal’s

development.

Welcome contributions and subscriptions from all over the world

The editors welcome your opinions & comments on, your contributions to, and subscription of

the journal.

Please write to: Helen Zhang E-mail: jzus@zju.edu.cn Tel/Fax: 86-571-87952276
English Editorial Office, Journal of Zhejiang University SCIENCE
20 Yugu Road, Hangzhou 310027, China

e Individual US $200/ ¥200 (12 issues/year); ® Institutional US $240/¥240(12 issues/year)



