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Abstract

Background:The infection of Helicobacter pylori (H. pylori) is one of the most important causes of gastric ulcer disease. The
role of hydrogen sulfide (H,S) production in H. pylori-induced gastric ulcer disease.

Aim:The expression of cystathionine-y-lyase (CSE) was determined, and correlated with the severity of gastric ulcer
disease.

Methods: One hundred and eight patients were selected based on the determination of gastric ulcer and the infection of
Helicobacter pylori (H. pylori), including 36 normal control, 36 patients with H. Pylri-negative gastric ulcer, and 36 patients
with H. Pylori-positive gastric ulcer. RT-PCR determination was performed to determine the expression of CSE, NF-»B and
IL-8.

Results:The expression of CSE, NF-xB and IL-8 was higher in the gastric ulcer group than control group (p<0.05).
Compared with the H.pylori-negative gastric ulcer, the expression of CSE, NF-»B and IL-8 was higher than H.pylori-positive
gastric ulcer group (p<0.05). For H.pylori-negative gastric ulcer group, the expression of CSE positively correlated with the
expression of NF-xB (r=0.98, p<0.05) and 1L-8 (+t=0.95, p<0.05). For H.pylori-positive gastric ulcer group, the expression

of CSE also positively correlated with the expression of NF-xB (r=0.99, p<0.05) and IL-8 (+=0.85, p<0.05).
Conclusion: The expression of CSE was positively correlated with the severity of gastric ulcer.
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Introduction

Many factors contributed to the pathogenesis of peptic
ulcer disease, including the utilization of NASIDs and
smoking. The infection of Helicobacter pylori (H. pylori)
is one of the most important causes of peptic ulcer
disease. Helicobacter pylori infects the gastric mucosa and
induces chronic active inflammation which affects on
gastric acid secretion in a variable and complex manner'.
During this process, some cytokines (IL-1, IL.-6, and
IL.-8) and chemokines were significantly increased, and
nuclear factor kappa B (NF-xB) was activated *°.
Hydrogen sulfide (H,S) is intimately connected with
the gastrointestinal system, and H_S has been regarded
as a product of digestive processes . H S has been
demonstrated to be an important gaseous signal
molecule playing a key role in intestinal inflammation,
gastrointestinal motility, secretion
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and nociception ’. H,S was produced through the
biotransformation process of L-cysteine catalyzed by
multiple enzymes, including cystathionine-B-synthase
(CBS), cystathionine-y-lyase (CSE), and L-cysteine
transferase.

CSE is the main enzyme involved in the production
of H.S in gastric mucosa. To date, the expression of
CSE in H.pylor-induced gastric ulcer remains unclear.
Additionally, whether the CSE expression is a key factor
for gastric ulcer also needs to be clarified. Therefore, the
expression of CSE in H.pylori-induced gastric ulcer was
investigated. Furthermore, the correlation study was
performed between CSE expression and the expression
of NF-xB and IL-8, indicating the important role of
CSE expression in H.pylori-induced gastric ulcer.

Materials and Methods

Patients

Patients were selected from the patients with epigastric
discomfort admitted into the third xiangya hospital of
Central South University between Apriland Decemberin
2011. Gastric ulcer was diagnosed through gastroscopy
and pathological biopsy, and the infection of H.pyloriwas
determined using rapid urase test (RUT), '*C urea breath
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test ("*C-UBT), pathological examination, and H.pylori
culture. The patients with more than two positive items
were regarded to be infected by H.py/ori, and the patients
with all the items negative were considered to not be
infected with H.pylori. The patients with gastric cancer
or other benign or malignant tumors, and the heat, liver
and kidney failure were excluded from the present study.

Based on this standard, there are 36 normal, 36 patients
with gastric ulcer but without the infection of H.pylori,
and 36 patients with gastric ulcer but with the infection
of H.pylori. The detailed information was listed in Table
1, including gender, age, duration, the size and number
of gastric ulcer, and pathological location.

Table 1 General clinical data of research object

Clinical characteristics ~ Normal control (n=30) H.pylori negg;c(i)\lflep ° H.pylori positive
(n=30) (n=306)

Gender (male/female)  20/16 19/17 22/14

Age (year) 46.3110.4 48.5t12.4 50.2+11.5

Duration (year) 6.5+1.2 6.9+1.5 7.1+2.1

Size (cm) None 0.4+0.2 0.5+0.3

Number None 23*1.2 3.0x14

Location(gastric an- None 19/10/7 21/9/6

trum/fundus of stom-
ach/gastric body)

Compared with each groups (p>0.05.)

Experimental materials

During gastroscopy examination, 5-7 gastric mucosa
tissues were taken. Among them, one was used for rapid
urase test (RUT), 2-4 tissues were used for pathological
examination, one was used for the culture of H.pylori,
and one was used for RT-PCR.

RT-PCR determination

The RT-PCR assay of CSE, NF-xB, and IL.-8 expression
was performed as previously described ¥ Total RNA
was extracted using TRIzol reagent (invitrogen, USA)
according to the manufacturer’s instructions. The RNA
yield and purity were assessed by spectrophotometric
analysis. Total RNA (500 ng) from each sample was
subjected to reverse transcription with randomnonamer,
dNTP and AMV reverse transcriptaseina 10 pL reaction
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mixture. The PCR of ¢cDNA was carried out using
Takara Ex Taq Hotstart polymerase, dNTPs and the
related primers. After denaturation for 3 min at 94°C,
the total amount of reaction products was amplified
for 30 cycles for all these genes using the following
situation: 94°C, 30 s; 58°C, 30 s; 72°C, 120 s on the
TAKARA PCR Thermal Cycler.

Data analysis and statistics

The results were expressed as mean * standard
deviation (SD). Statistical differences were evaluated
using the two-tailed Student’s t-test and considered
signifi cant at the *p < 0.05, **p <0.01 level.

Results

As shown in Fig. 1, the quality of RNA was good, as
described by the clear bands of 28§, 18S and 5S RNA.
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Fig. 1 Electrophoresis of RNA isolated from positive control (1), H.pylori-negative gastric ulcer (2), and H.pylori-
positive gastric ulcer (3). 28S RNA, 18S RNA, and 5§ RNA was shown in Figure.

A B

Additionally, the values of A260/280 and A260/

C Fig. 1

28S
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the expression of CSE, NF-»xB and IL-8 was higher in

A230 were between 1.9 and 2.0. As shown in Fig. 2, gastric ulcer group than control group (p<<0.05).

Fig. 2 The expression of CSE, NF-»B and I1.-8 in normal control, H.pylori-negative gastric ulcer, and H.pylor-
positive gastric ulcer group. The data were given as mean+S.D..*p<0.05, compared with normal control(# p<0.05
vs H.pylori-negative gastric ulcer.)
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Compared with the H.pylori-negative gastric ulcer, the
expression of CSE, NF-»«B and ILL-8 was higher than
H.pylori-positive gastric ulcer group (p<0.05). In normal
group, the expression of CSE did not show correlation
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Fig. 2

with the expression of NF-»B and IL.-8 (p>0.05, data
not shown). For H.pylori-negative gastric ulcer group,
the expression of CSE positively correlated with
the expression of NF-«B (r=0.98, p<0.05) and IL-8
(r=0.95, p<0.05) (Fig. 3).
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Fig. 3 The correlation between the expression of CSE and the expression of NF-»B (A) and 1L-8 (B) in H.pylori-
negative gastric ulcer group.
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For H.pylori-positive gastric ulcer group, the expression of NF-xB (r=0.99, p<0.05) and 1L.-8 (+=0.85, p<0.05)
of CSE also positively correlated with the expression  (Fig 4).
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Fig. 4 The correlation between the expression of CSE and the expression of NF-»B (A) and 1L.-8 (B) in H.pylori-
positive gastric ulcer group.
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Discussion

Hydrogen sulfide (H,S) can protect the damage of
gastric mucosa through the inhibition of inflammation
factors, chemotactic cytokines, and intercellular adhesion
molecules. Additionally, hydrogen sulfide (H,S) can
inhibit the production of nitrite, reactive oxygen species,
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Fig. 4

and increase the blood flow in gastric mucosa. Through
the above mechanisms, hydrogen sulfide (H,S) has been
demonstrated to exhibit protective role in damage of
gastric mucosa induced by NSAIDs, acetate, ethanol
3. CBS and CSE are two key enzymes involved in the
synthesis of H_S, and the activity of these two enzymes
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can reflect the level of H S. These two enzymes are
expressed in different part in gastrointestinal tract. CSE
is mainly expressed in gastric mucosa ". Therefore, the
present study focused on the expression of CSE.
NF-»B has been found in almost all animal cell types,
and is involved in cellular responses to stimuli such as
stress, cytokines, free radicals, and ultraviolet irradiation.
NF-»B activation can significantly induce the expression
of many cytokines, including IL.-1, I1L-6, and IL-8 *.
The infection of H.pylori results in the infiltration of
numerous inflammation cells. Additionally, previous
literatures have shown that H.pylori adhered to the
surface of gastric mucosa and resulted in the secretion
of antigens which damage the integrity of epidermal
cells located in stomach. And then, the cell function will
changed, including the activation of 1L-8 gene ". In the
present study, we found the mRNA level of NF-xB and
IL-8 was higher in gastric ulcer patients, especially in
patients with H.pylori-positive gastric ulcer, which was
similar with previous studies .

As far as we know, the present study is the first study
to correlate the activity of CSE and the expression
of NF-«B and IL-8 which are two typical biomarkers
to represent the severity of gastric ulcer. The results
showed the positive correlation between CSE mRNA
and the mRNA of NF-»B and IL-8 in patients with
gastric ulcer. The further analysis showed the higher
expression of CSE, NF-xB and IL-8 in H.pylor-positive
gastric ulcer than H.pylori-negative gastric ulcer. The
significant correlation between CSE and NF-xB and
IL.-8 was also detected for H.pylori-positive gastric ulcer.
All these results obtained in the present study will be
helpful for the development of efficient drugs towards
gastric ulcer.
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