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Expression of somatostatin mRNA in various
differentiated types of gastric carcinoma”
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Abstract

AIM To investigate the expression of somatostatin
mRNA in various differentiated types of gastric
carcinoma.

METHODS By using in situ hybridization and
immunohistochemical techniques, the expression of
somatostatin mRNA and somatostatin immunoreactivity
in the normal gastric mucosa, the poorly, moderately
and well-differentiated gastric carcinomas, and
various clinical stages of carcinoma were observed.
RESULTS In comparison with the normal gastric
mucosa, the significantly increased expression of
somatostatin mRNA positive cells was displayed in
gastric carcinoma ( t= 2.681, P < 0.01). The
positive signal cells were distributed in a scattered
form or aggregated as a mass or a cord, and the
positive cells were more significantly enhanced in
poorly differentiated carcinomas than those in well and
moderately differentiated carcinomas (¢ = 2.962, P<
0.01). The somatostatin mRNA hybridization signals in
stages III and IV of gastric carcinoma were
significantly higher than those in stages I and II. The
results of somatostatin immunoreactivity were
consistent with those of in situhybridization.
CONCLUSION The alteration of the expression of
somatostatin mRNA was associated with the deve-
lopment of gastric carcinoma and may play an
important role in the process of tumor differentiation.
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INTRODUCTION

The study of the effect of endocrine hormone on the
tumor development and cellular localization of the
hormone DNA, and mRNA a molecular level using
in stu hybridization techniques has been considered
as the target of the tumor endocrina investigation.
It has been known that somatostatin involves the
cell division and differentiation. However, there
has been no report on somatostatin MRNA
expression and its effect on norma and gastric
carcinoma tissues with in situ hybridization at
molecular level. In this study, in situ hybridization
with digoxigenin-labelled antisense RNA probe and
immunohistochemical techniques were used to
investigate the alteration of somatostatin gene
transcription and the expression of the above-
mentioned tissues in the normal and the various
differentiated types of gastric carcinomatissues.

MATERIALS AND METHODS

Materials

Fifteen normal gastric mucosa and 32 gastric
carcinoma samples were obtained from the surgical
operations in Henan Tumor Hospital. Before
operation no patients had been treated with anti-
tumor drugs. After surgery, the specimenswere rinsed
immediately in salineand fixed infreshly prepared 4%
polyformaldehyde (PFA) for 1-4 hoursat 4C. Washed
with 0.01mol/L PBS, the specimenswereimmersedin
autoclaved 30% sucrose overnight at 4°C. Thefrozen
sectionsand paraffin-embedded sectionswere prepared
and used for in situ hybridization and
immunohistochemistry respectively. The frozen
sectionswereincubated for 12 - 16 hoursat 43°C, and
then preserved at -20°C.

Slide treatment

Washed with water, the dides were immersed in
clean solution overnight. Washed with water and
distilled water, the dides were roasted for 2h at
180°C. Coated with DEPC created gelatin, the
didesweredried overnight at 37°C.

Histopathological diagnosis and classification
The gastric carcinoma specimens were classified into
poorly, moderately and well differentiated types,
and four clinical stages (stages| - 1V) according to
the standard of the clinical classification for gastric
carcinoma set up by the Nationa Gastric Carcinoma
Asociation.
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In situ hybridization

The frozen sections of normal and gastric carcinoma
tissues were treated with 0.1 mol/L PBS for 5-10
minutes, 0.1 mol/L glycine/PBSfor 5 minutes, 0.3%
Triton X-100/PBSfor 15 minutes. Digested with 1 mg/
L proteinase K (England) in 0.1 mol/L Tris-HCI, pH
8.0, 50mmol/L EDTA buffer for 20 minutesat 37°C,
the specimens were postfixed with 4% PFA for 5
minutes. Washed with 0.1 mol/L PBS, the specimens
were immersed in freshly prepared 0.25% acetic
anhydride in 0.1 mol/L triethanolaminefor 10 minutes
to reduce the background. Washed with 2xSSC for 10
minutes, each slide was covered with 10 pl - 30 pl
hybridization solution (prehybridization procedure was
omitted) containing 5% formamide, and 10%
dextransulfate (Fluka), Digoxigenin-labelled SOM
antisense RNA probe, 10 mmol/L TrissHCI (pH
8.0), 0.03mol/L NaCl, 1 mmol/L EDTA, 250 mg/
L samon sperm DNA, 10 mmol/L DTT, 0.25%
PVP, 0.35% BSA, 0.24% Ficoll 400. The sections
were covered with 20 mm x 20 mm Parafilm
(Greenwich CT), and hybridization was performed
at 43°C for 16-20 hours in a moisture chamber. After
hybridization, the specimenswere washed with 2xSSC
for 30 minutes. Following the removal of parafilm, the
specimenswere digested with 20mg/L RNase A for 30
minutes at 37°C to eliminate the unhybridized probe.
Washed 3 timeswith 0.05mol/L PBSfor 5 minutes, the
specimenswereincubated with Anti-Dig-AP (Boehriger
Mannheim) 1:1000 dilutedin 1% BSA, 0.4% Triton X-
100/0.05mol/L PBSfor 12-16 hoursat 4°C. Washed 4
timeswith 0.01mol/L PBSfor 10 minutes, the specimens
werestained withfreshly prepared 400mg/L NBT/20mg/
L BCIP for 3-16hours. The reaction was stopped by
washing with 20mmol/L EDTA for 30 minutes.

Control experiment

The sections were pretreated with RNase A
(0.05g/L) for 30 minutes at 37°C. All procedures
were the same as above except for no probe in
hybridizationsolution.

Immunohistochemistry

Immunohistochemistry was used according to the
PAP method. The samples were incubated with
normal goat serum 1:10 diluted with 0.3% Triton
X-100 for 30 minutes. Then, the somatostatin
antibody (DAKO) (diluted 1:100 in PBS) was
added and incubated for 24 hours at 37°C. Goat
anti-rabbit 1gG (diluted 1:25 in PBS) was added and
incubated for 1 hour at 37°C. Then, PAP complex
(diluted 1:100 in PBS) was added to the sections
and incubated for 1 hour at 37°C. After that, the
samples were colored in freshly prepared 0.5 g/L
DAB for 10 - 15 minutes at room temperature.

Control experiment
Normal rabbit serum was substituted for goat anti-

rabbit 1gG and PBS was substituted for PAP
complex.

Statistical treatment
The datawere statistically analysed with t test.

RESULTS

Intracellular distribution of in situ hybridization
positive signal

Distinct hybridization signal was detected with
digoxigenin-labelled antisense RNA probe in both
the normal tissues and in the gastric carcinoma
tissues. The hybridization signa was blue-violet,
and located in cytoplasm; and there was no signd in
the nucleus. The background of the hybridization
specimen was colorless.

Results of in situ hybridization in normal gastric
mucosa

The positive signal cells were distributed in a
scattered form. The hybridization signal could be
seenin 13 of the 15 normal gastric mucosa
specimens. However, the hybridization positive
cells were less (Table 1), mainly located in the
middle and the lower portion of the mucosa, and
appeared in round or irregular shape (Figure 1), and
some cellshad a dlender process.

Table 1 In situ hybridization results in normal and various
differentiated types of gastric carcinoma (x+s)
Histological types

Cases Positive cases Positive cells/mm

Normal gastric mucosa 15 13 7.315.2°

Poorly differentiated carcinoma 9 9 201.3+41.3¢
Ring cell carcinoma 3 3 212.6£58.3
Moderately differentiated carcinoma 9 7 40.0£18.4
Well-differentiated carcinoma 11 9 32.4+15.4°

5P<0.01, 9P<0.01, 'P<0.01 vs carcinoma.

In situ hybridization results in the various
differentiated gastric carcinoma

The expression of somatostatin mRNA in various
differentiated gastric carcinomas was significantly
higher than that in the normal tissues (Table 1).
The positive cells were aggregated as a mass or a
cord. The number of somatostatin mMRNA positive
cells in the poorly differentiated carcinoma and ring
cell carcinomas was increased more significantly
than that in the moderately and well differentiated
carcinomatissues (P<0.01) (Figures 2-4).

Relationship between the in situ hybridization
sighals of somatostatin mRNA and the clinical
stage of gastric carcinoma

The in situ hybridization signals detected with
somatostatin antisense RNA probein variousclinica
stages of gastric carcinoma tissues are displayed in
Table2.
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Figure 1 Somatostatin mRNA in normal gastric mucosa. x400
Figure 2 Somatostatin mMRNA in poorly differentiated gastric
carcinoma. x400

Figure 3 Somatostatin mMRNA in moderately differentiated gastric
carcinoma. x400

Figure 4 Somatostatin mMRNA in well differentiated gastric
carcinoma. x400

The results of somatostatin
immunohistochemistry

The somatostatin  positive  immunoreactivity
appeared as brownish colored granules and was
located in the cytoplasm. The positive cells in the
poorly differentiated carcinoma were significantly
higher than those in the moderately and the well
differentiated carcinomas. The results of
somatostatin immunoreactivity was consistent with

thoseby insitu hybridization (Table 3).

Table 2 Relationship between the in situ hybridization signals of
somatostatin mMRNA and clinical stages of gastric carcinoma
Hybridization positive

Clinical stage  Cases  Positive cases cells/mm?
| 5 2 39.2+14.1
1 10 6 83.7+36.2%
11 14 11 130.5+£70.7
v 3 1 133.5+64.3¢

3P<0.05 vs I, °P<0.01 vs 11I; 9P<0.01 vs II.

Table 3 The correlation analysis of the expression between
somatostatin MRNA and somatostatin immunoreactivity
Gastric carcinoma

Normal Poorly Moderately Well
gastric mucosa  differentiated  differentiated  differentiated
r 0.874 0.725 0.836 0.836
P <0.001 <0.001 <0.01 <0.01

Control experiment
Both in situ hybridization and
immunohistochemistry werenegative.

DISCUSSION

Up to date, there have been many reports about the
relationship between gastroenteric hormones and
endocrina tumors in the digestive tract™?. Howe-
ver, there have been few reports about the research
of endocrinal regulation of gastroenteric non-
endocrinal tumor and its mechanism with in situ
hybridization. Chen® and Ooi¥ found endocrine
granules or hormones in the common gastroenteric
carcinoma cells and in the tumor endocrine cells of
the digestive tract with ultrastructural and
immunohistochemical techniques. However,
immunohistochemical techniques could only show
the gastroenteric hormone preserved in a certain
kind of tumor cells, but could neither reved
whether the hormone came from protein synthesis
by itself or was the exogenous substance, non
distinguish if amino acid composition was similar,
such as a or 3 cGRP® by proteins or polypeptides.
In situ hybridization was not only the unique
effective method to identify the result of
immunohistochemistry, but also an index to watch
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the hormone synthesis process, since the ateration
of mRNA transcription rate was much faster than
that of the trandation production®. In this study,
the in situ hybridization with digoxigenin-labelled
somatostatin antisense RNA probe was first used to
study the human normal and gastric carcinoma
tissues. The results displayed intense signals with
clear background and no nonspecific reaction,
which indicated the satisfactory results of cellular
localization at molecular level for somatostatin
MRNA hybridization signal positive cells in normal
gastric mucosa and the various differentiated gastric
carcinomatissues.

In the previous studies, it was believed that
somatostatin inhibited cell growth!”.. However,the
recent studiesdemonstrated that somatostatin could
stimulate tumor cell growth®9, Although the exact
mechanism is ill unclear, at least two possible sorts
of explanation can be considered. The first is the
inhibition of trophic action of gastrin on mucosal
cells caused by exogenous and endogenous gastrin,
and the second is the effect of somatostatin on cell
proliferation. Our study on various clinical stages of
gastric carcinoma showed that the somatostatin
MRNA hybridization signas in stages Il and 1V
were significantly higher than those in stages 1V and
I1. Because there was a highincidence of migration
to lymphonodes and peripheral organs in stagelll
and IV, it was indicated that the over expression of
somatostatin was significantly correlated with the
devel opment and prognosis of gastric carcinoma.

Generally, the poorer the tumor cell
differentiation, the worse the prognosis. In this
study, the hybridization positive cells were more

significantly enhanced in poorly differentiated
gastric carcinomathan those in well and moderately
differentiated gastric carcinomas (P <0.01). The
results indicated that, to some extent, somatostatin
MRNA and somatostatin were associated with the
differentiation induction of gastric carcinomaat the
level of transcription and tranglation. The abnormal
regulation at transcription level may stop the cell
differentiation at a certain stage and the
differentiated features of carcinoma cells occur. It
is worth considering that the alteration of the
expression of somatostatin mMRNA may play an
important role in the process of tumor
differentiation.
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