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expression levels of certain genes associated with gastric
ulcers: Epidermal growth factor, epidermal growth factor
receptor, vascular endothelial growth factor and vascular
endothelial growth factor receptor 1, while reducing gastrin
expression levels. Therefore, the results indicated that DTCP
induced a marked preventative effect on reserpine‑induced
gastric ulcers in vivo, as a result of its antioxidative capacity.
Introduction

Dragon‑pearl tea is a high‑quality green tea, originating
from Kai County (Chongqing, China); however, the effects of
Dragon‑pearl tea on health have not been well characterized
scientifically (1).
Green tea contains a variety of bioactive components,
including theophylline, polyphenols, tannins, amino acids,
vitamin C and minerals (2). Purine compounds in green tea,
such as theophylline, caffeine and theobromine, are able
to stimulate the central nervous system, enhance cognitive function and promote the secretion of gastric acid (3).
An excess of gastric acid is a key cause of gastric ulcers;
therefore, overconsumption of green tea may be harmful
for patients with gastric ulcers by increasing gastric acid.
However, black tea may help to prevent gastric ulcers (4).
Through bioactive components that exert an antioxidative
effect, green tea may improve the efficacy of immune function and inhibit the growth of Helicobacter pylori, which
is an additional common cause of gastric ulcers (5). The
effective components in green tea have not been fully characterized, and a curative effect of green tea on gastric ulcers
has not been demonstrated in all cases; however, a previous
study indicated that components of green tea may inhibit
the development of gastric ulcers (6). A number of studies
have demonstrated an association between the antioxidative
effects of plant products and their preventative effect on
gastric ulcers, indicating that antioxidant mechanisms may
be crucially involved in the inhibitory effect of green tea
components on gastric ulcers (7,8). Furthermore, previous
studies have indicated that the polyphenols in green tea exert
an improved antioxidant effect compared with black tea (9).
The present study employed a range of experimental methods
to investigate the preventative effect of Dragon‑pearl tea on
gastric ulcers. Dragon‑pearl tea crude polyphenols (DTCP)
were administered to ICR mice, and the levels of a number
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Abstract. Dragon-pearl tea is a type of green tea commonly
consumed in Southwest China. In the present study, the
antioxidative and anti‑gastric ulcer effects of Dragon‑pearl
tea crude polyphenols (DTCP) were determined in vitro and
in vivo. Treatment with 25, 50 or 100 µg/ml DTCP resulted
in notable antioxidant effects in vitro, which manifested as
2,2‑diphenyl‑1‑picrylhydrazyl and OH radical‑scavenging
activity. Furthermore, using an in vivo mouse model,
DTCP was shown to reduce the gastric ulcer area in the
stomach, in which the 200 mg/kg DTCP dose exhibited
the most marked effect, with a gastric ulcer index inhibitory rate of 72.63%. In addition, DTCP was demonstrated
to improve stomach acidity conditions in vivo by increasing
the pH and reducing the level of gastric juice, as compared
with the reserpine‑induced gastric ulcer control mice.
Furthermore, DTCP altered the serum levels of a number
of oxidation‑related biomolecules, including superoxide
dismutase (SOD), glutathione peroxidase (GSH‑Px), malondialdehyde (MDA), lipid peroxidation (LPO) and catalase
(CAT), to subsequently exert an anti‑gastric ulcer effect.
Treatment with 50, 100 and 200 mg/kg DTCP increased
the SOD, GSH‑Px and CAT levels and reduced the MDA
and LPO levels in the mouse model of gastric ulcers. These
serum level alterations resulted in the modified serum
levels of prostaglandin E2 (PGE2) and nitric oxide (NO),
which are associated with gastric mucosal protection. A
reverse transcription‑quantitative polymerase chain reaction
(RT‑PCR) assay is a molecular biology experiment which
could determine the changes of mRNA in tissues. Using the
RT‑PCR assay, DTCP was observed to increase the mRNA
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Materials and methods
DTCP extracts. A 500‑g sample of Dragon‑pearl tea dust was
added to hot water (90˚C, 10 litres) for 60 min. Sodium chloride (600 g) was subsequently added into the extract solution to
achieve a mass fraction of 6%, dialyzing in distilled water for
1.5 h. Following filtration, 15 g NaHSO3 and 100 ml aluminum
sulfate saturated solution were added to the extract solution.
The extract solution was heated to 80˚C and 15% NaHCO3
solution was added until the pH value of the solution reached
a range of 5.0‑6.0. A large quantity of precipitates was filtered
and washed three times with 70˚C water of the same volume
(10 litres). The precipitates were dissolved in pH 4.0 hydrochloric acid solution (1.5 L) for 50 min, and a small quantity of
gelatinous precipitate was removed by centrifugation at 25˚C
for 20 min, 4,000 x g. Next, 9 g NaHSO3 was added to the acid
solution, which was further extracted through administration
of ethyl acetate (0.5 times of the solution's volume) three
times, with each extraction occurring for 10 min and the three
extractions were mixed. Vitamin C of 2% of the tea's weight
was added to water of 0.4 times the extraction's volume, and
the pH value was adjusted to 3.0 through the addition of citric
acid. The solution was washed twice with the ethyl acetate
extraction, and the DTCP extracts were finally obtained using
rotary evaporation (RE-52A; Shanghai Yarong Biochemical
Instrument Factory, Shanghai, China).

DTCP (n=10 per group). The mice in the normal and control
groups received 0.2 ml distilled water per day by gavage
for 4 weeks. However, the DTCP group mice were orally
administered 50, 100 or 200 mg/kg DTCP solutions (0.2 ml)
everyday for 4 weeks. Subsequently, the control, 50 100 and
200 mg/kg DTCP group mice were administered a single
intraperitoneal injection of 10 mg/kg body weight/day
reserpine (Sigma‑Aldrich, St. Louis, MO, USA) for 3 days.
Following the final injection, all the mice were fasted for
24 h. The mice were sacrificed using CO2 and the stomach
was removed and inflated by injecting 10 ml formalin (1%)
for 10 min to fix the tissue walls, and the stomach was opened
along the greater curvature (11). The gastric ulcer inhibitory
index of the hemorrhagic lesions developed in the stomach
was measured using a D550 digital camera (Canon, Tokyo,
Japan) with a square grid, and the images were analyzed
using ImageJ software (National Institutes of Health,
Bethesda, MD, USA). The gastric ulcer inhibitory index was
calculated as follows: Inhibitory index (%) = (gastric ulcer
area of the control mice ‑ gastric ulcer area of the treated
mice)/gastric ulcer area of the control mice. In addition, the
gastric secretion volume of each mouse was measured using a
10‑ml measuring cylinder, and the pH of the gastric juice was
measured using a SevenEasy pH meter (Mettler‑Toledo Ltd.,
Schwerzenbach, Switzerland) following dilution 10 times
with distilled water. Experiments followed a protocol
approved by the Animal Ethics Committee of Chongqing
Medical University (Chongqing, China).

m

of serum and stomach tissue indices of oxidation were determined in order to verify the preventative effect of DTCP on
gastric ulcers in mice.
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2,2‑diphenyl‑1‑picrylhydrazyl (DPPH) free radical assay.
Samples of 4‑ml DTCP solution (25, 50 or 100 µg/ml) were
added to 1.0 ml DPPH methanol solution (1.5x10 ‑4 M).
Following storage at room temperature for 30 min, the
absorbance of the solution was determined at 520 nm using a
spectrophotometer (UV‑5100; Shanghai Metash Instruments
Co. Ltd., Shanghi, China), and the remaining DPPH was quantified [(ODDPPH-ODsample)/ODDPPH]x100%, where OD is optical
density. The results are expressed as the mean of triplicate
experimental values (10).
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OH radical assay. A 1.4‑ml reaction system was constructed,
containing 0.2 ml deoxyribose (6 mM), 0.2 ml sodium phosphate
buffer solution (20 mM, pH 7.4), 0.2 ml anhydrous iron chloride
(FeCl3; 400 µM), 0.2 ml FeSO4 ‑ethylenediaminetetraacetic
acid (400 µM), 0.2 ml H 2O2 (3 mM), 0.2 ml ascorbic acid
(400 µM) and 0.2 ml DTCP solution (25, 50 or 100 µg/ml).
Following incubation in a water bath for 60 min at 37˚C, the
reaction was stopped by adding 1 ml trichloroacetic acid and
1 ml 2‑thiobarbituric acid. The solution was subsequently
boiled in a water bath for 20‑25 min at 90˚C. The absorbance
was measured at 532 nm by ultraviolet spectrophotometer
(UV‑5100). All analyses were run in triplicate and average
values were calculated (10).
Gastric ulcer induction. Institute for Cancer Research
mice (male, n=50, 7 weeks old), purchased from Chongqing
Medical University (Chongqing, China), were allocated into
five groups: Normal, control and 50, 100 and 200 mg/kg

Determination of the serum levels of superoxide dismutase
(SOD), glutathione peroxidase (GSH‑Px), malondialdehyde
(MDA), lipid peroxidation (LPO), catalase (CAT), pros‑
taglandin E2 (PGE2) and nitric oxide (NO). Serum levels
of SOD, GSH‑Px, MDA, LPO, CAT, PGE2 and NO were
determined using assay kits for SOD (#A001; WST‑1 method),
GSH‑Px (#A005; colorimetric method), MDA (#A003; thiobarbituric acid method), LPO (#A106), CAT (#A007; visible
light method), PGE2 (#H099) and NO (#A012; nitrate reductase method), respectively (Nanjing Jiancheng Bioengineering
Institute, Jiangsu, China).
Reverse transcription‑quantitative polymerase chain
reaction (RT‑qPCR) assay. Total RNA from the gastric
tissues was isolated using TRIzol ® reagent (Invitrogen
Life Technologies, Carlsbad, CA, USA), according to the
manufacturer's instructions. The RNA was digested with
RNase‑free DNase (Roche Diagnostics, Basel, Switzerland)
for 15 min at 37˚C, and purified using an RNeasy kit (Qiagen
GmbH, Hilden, Germany), according to the manufacturer's
instructions. The total RNA (2 µg) was incubated for l h at
37˚C with avian myeloblastosis virus reverse transcriptase
(GE Healthcare Life Sciences, Little Chalfont, UK) and
random hexanucleotides to form cDNA, in accordance with
the manufacturer's instructions. Primers (Thermo Fisher
Scientific, Waltham, MA, USA) for epidermal growth factor
(EGF; forward: 5'-GCCA AGC TCAGAAGGC TAC -3';
reverse: 5'-CAGG CCAGCC TCGTCT CAT-3'), epidermal
growth factor receptor (EGFR; forward: 5'-TCGGTGC TG
TGCGAT T TA-3'; reverse: 5'-TTTC TG G CAGTTG CTCCT
C-3'), gastrin (Gas; forward: 5'-CCTACTGCCACAACAGTT
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Figure 1. (A) DPPH and (B) OH free radical scavenging activity of DTCP in vitro. a-cP<0.05 vs. the other groups, according to Duncan's multiple range test.
DPPH, 2,2‑diphenyl‑1‑picrylhydrazyl; DTCP, Dragon‑pearl tea crude polyphenol.

Figure 2. Stomachs with reserpine‑induced gastric ulcers in mice treated with DTCP. DTCP, Dragon‑pearl tea crude polyphenol.
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AA-3'; reverse: 5'-CATCCATCCGTATGCT TC-3'), vascular
endothelial growth factor (VEGF; forward: 5'-CCTG GC
TTTACTG CTGTACCT-3'; reverse: 5'-GTGCCAA AAG GG
TCATCATCTC-3') and vascular endothelial growth factor
receptor 1 (Flt‑1 or VEGFR‑1; forward: 5'-CAAGTGG CC
AGAG GCATGGAGT T-3'; reverse: 5'-GATGTAGTCT TT
ACCATCCTGT TG-3') were used to specifically amplify the
genes. GAPDH was used as a control (forward: 5'-CGGAGT
CAAC GGATT T GGT C-3'; reverse: 5'-AGCC TTC TCCAT
GGTCGTGA-3'). Amplification was performed in a thermal
cycler (denaturation at 94˚C for 1 min, annealing at 56˚C
for 1 min and elongation at 72˚C for 1 min for 30 cycles;
Eppendorf AG, Hamburg, Germany). The PCR products
were separated on a 1.0% agarose gel and visualized using
ethidium bromide staining (12).
Statistical analysis. Analysis of variance (ANOVA) was
performed and the results are presented as the mean ± standard deviation. Differences between the mean values of the
individual groups were assessed using one‑way ANOVA
and Duncan's multiple range test. P<0.05 was considered to
indicate a statistically significant difference. SAS software,

version 9.1 (SAS Institute, Inc., Cary, NC, USA) was used to
perform all the statistical analyses.
Results
DPPH and OH radical scavenging activity. DTCP exhibited
notable DPPH and OH radical‑scavenging activity in vitro
(Fig. 1). A DTCP concentration of 100 µg/ml exhibited
the highest DPPH and OH radical scavenging activity, at
72.5 and 85.2%, respectively. Furthermore, at doses of 25 and
50 µg/ml, DTCP treatment exhibited 21.3 and 48.7% DPPH
radical scavenging activity and 33.6 and 57.1% OH radical
scavenging activity, respectively.
Gastric ulcer levels. Gastric ulcer levels in the mice from
the experimental groups were shown to decrease following
DTCP treatment (Fig. 2). The gastric ulcer area was the
largest in the untreated control mice at 11.47±3.13 mm 2.
However, the 50, 100 and 200 mg/kg DTCP‑treated mice
presented with reduced gastric ulcer areas of 8.68±2.66,
6.71±1.89 and 3.14±1.53 mm 2, while the gastric ulcer levels
were 24.32, 41.50 and 72.63%, respectively.
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Table I. Serum SOD, GSH‑Px, MDA, LPO and CAT levels in the five groups.
SOD (U/ml)

MDA (nmol/ml)

LPO (µmol/l)

189.62±23.12
112.43±16.36

273.12±31.26
138.28±22.18

7.62±1.37
19.66±2.02

1.28±0.35
9.36±1.28

133.10±12.36
141.28±10.06
169.33±11.97

177.28±19.31
209.73±21.08
238.76±18.49

16.36±0.78
12.50±1.22
9.64±0.96

7.08±1.13
5.27±0.49
3.08±0.29

CAT (U/ml)
17.25±3.37
5.38±1.64
7.72±1.20
11.76±1.88
14.32±2.03
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Normal
Control
DTCP (mg/kg)
50
100
200

GSH‑Px (units)
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Data are presented as mean ± standard deviation. For all measurements P<0.05 vs. the other groups in SOD, GSH‑Px and CAT values or MDA
and LPO values, according to Duncan's multiple range test. SOD, superoxide dismutase; GSH‑Px, glutathione peroxidase; MDA, malondialdehyde; LPO, lipid peroxidation; CAT, catalase; DTCP, Dragon‑pearl tea crude polyphenol.

Figure 3. (A) Gastric secretion volume and (B) pH value of the gastric juice in the reserpine‑induced gastric ulcers in mice treated with DTCP. a-eP<0.05 vs. the
other groups, according to Duncan's multiple range test. DTCP, Dragon‑pearl tea crude polyphenol.
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Figure 4. Serum (A) PGE2 and (B) NO levels in the mouse model of reserpine‑induced gastric ulcers following treatment with DTCP. a-eP<0.05 vs. the other
groups, according to Duncan's multiple range test. PGE2, prostaglandin E2; NO, nitric oxide; DTCP, Dragon‑pearl tea crude polyphenol.
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Gastric secretion volume and gastric juice pH. In the
reserpine‑induced gastric ulcer control mice, the highest
gastric secretion volume (0.82 ml) and the lowest pH value
(1.04) were observed (Fig. 3). Conversely, the mice in the
normal group exhibited the lowest gastric secretion volume
(0.15 ml) and the highest pH value (3.62). DTCP treatment
was shown to improve these levels, with the 50, 100 and
200 mg/kg DTCP‑treated mice exhibiting gastric secretion
volumes of 0.63, 0.41 and 0.27 ml, respectively, and pH
values of 2.03, 2.68 and 3.10, respectively.

Serum levels of oxidation‑associated SOD, GSH‑Px, MDA,
LPO and CAT. Control group mice presented with the lowest
levels of SOD, GSH‑Px and CAT, and the highest levels of
MDA and LPO (Table I). Mice in the three DTCP treatment
groups exhibited increasing levels of SOD, GSH‑Px and CAT,
and decreasing levels of MDA and LPO levels. The highest
concentration of DTCP (200 mg/kg) produced the maximal
change in these levels in the reserpine‑induced gastric ulcer
mouse model, resulting in levels that were comparable with
the normal group mice.
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Figure 6. mRNA expression of Gas in the gastric tissue of mice with reserpine‑induced gastric ulcers. DTCP, Dragon‑pearl tea crude polyphenol; Gas,
gastrin.

DPPH and OH radical assays are important methods for the
determination of antioxidant effects in vitro. In the present
study, the scavenging activity of DTCP on DPPH and OH radicals was detected, in order to proximately determine the
antioxidative capacity of DTCP in vitro (13).
Gastric ulcers are considered to form as a result of an
imbalance between agressive and defensive factors. Attack
factors include gastric acid, pepsin, H. pylori, drug toxicity and
oxygen free radicals. Among these factors, gastric acid and
pepsin, which are able to damage the gastric mucosa directly,
are the primary attack factors (14). Furthermore, gastric acid
may activate the secretion of pepsin, and erode and damage the
gastric mucosa. With an increase in the gastric mucosa ulcer
index and the secretion of gastric acid and pepsin, the activity
of the H+/K+‑ATPase enzyme in the gastric mucosa parietal
cells increases, which subsequently activates the stomach
cells. In turn, these cells enhance the H+ transporting ability
of H+/K+ ‑ATPase; thus, the increased secretion of gastric
acid results in excessive gastric acid accumulation and high
acidity (15). DTCP may increase the pH value, reduce gastric
injury levels and the gastric juice volume. Therefore, DTCP
may be an effective agent for the prevention of gastric ulcers.
Oxygen free radicals are molecules with uncoupled electrons, which are intermediate products in normal biochemical
processes. Under normal conditions, free radical metabolites
and their removal system maintain a dynamic balance in the
process of metabolism (16). SOD and GSH‑Px are crucial
enzymes for the removal of excess oxygen free radicals in the
body, and a reduction in their activity may result in the accumulation of oxygen free radical metabolites (17). MDA is the
catabolite from the oxidation of biological membrane polyunsaturated fatty acids by oxygen free radicals. Thus, enhanced
levels of MDA indicate increased oxygen free radical metabolites in the body (18). The accumulation of oxygen free radicals
in the body results in evident damage to cells, while peptic
ulcers have also been associated with the damage induced by
oxygen free radicals (19). The activity of SOD and GSH‑Px is
known to significantly decrease in high altitude areas, while
the content of MDA significantly increases (20). As a result,
the morbidity of peptic ulcers in high altitude areas is significantly higher compared with that in plain areas (21). In the
blood of patients with gastric ulcers, MDA levels are increased
significantly; however, the activity levels of SOD and GSH‑Px
are evidently reduced when compared with that of healthy
individuals (22). GSH is considered to be the primary physiological scavenger of free radicals in the gastric mucosa. As
free radicals are a key cause underlying the peroxidation of the
gastric mucosa to produce LPO, the levels of GSH and LPO in
the gastric mucosa are associated and exhibit an evident nega-
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Figure 5. mRNA expression levels of EGF and EGFR in the gastric tissue of
mice with reserpine‑induced gastric ulcers. DTCP, Dragon‑pearl tea crude
polyphenol; EGF, epidermal growth factor; EGFR, epidermal growth factor
receptor.
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Figure 7. mRNA expression levels of VEGF and Flt‑1 in the gastric tissue of
mice with reserpine‑induced gastric ulcers. DTCP, Dragon‑pearl tea crude
polyphenol; VEGF, vascular endothelial growth factor; Flt‑1, vascular endothelial growth factor receptor 1.
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Serum levels of PGE2 and NO, associated with gastric
mucosal protection. Control group mice exhibited the lowest
levels of PGE2 and NO, at 57.80 ng/l and 48.29 µmol/l,
respectively (Fig. 4). However, treatment with DTCP was
demonstrated to increase these levels when compared with
the control mice. The 50, 100 and 200 mg/kg DTCP‑treated
mice exhibited increasing PGE2 levels of 66.23, 69.38 and
72.65 ng/l, respectively, and increasing NO levels of 53.47,
55.71 and 57.08 µmol/l, respectively. Among the groups, the
PGE2 and NO levels were highest in the normal group mice,
at 77.86 ng/l and 60.26 µmol/l, respectively.
mRNA expression levels of EGF, EGFR, Gas, VEGF and Flt‑1
in the gastric tissue. Expression levels of a number of genes in
the gastric tissue of the mice were determined using RT‑qPCR.
DTCP was demonstrated to alter the mRNA expression levels
of EGF, EGFR, Gas, VEGF and Flt‑1. DTCP at concentrations
of 50, 100 and 200 mg/kg was shown to increase the mRNA
expression levels of the epidermal growth‑related EGF and
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EGFR (Fig. 5) Furthermore, DTCP treatment increased the
mRNA expression levels of vascular endothelial growth‑related
VEGF and Flt‑1 (Fig. 6). However, the mRNA expression levels
of Gas were reduced in the mice following DTCP treatment at
50, 100 and 200 mg/kg (Fig. 7). The highest concentration of
DTCP (200 mg/kg) exerted the most marked effect, resulting in
mRNA expression levels of the various genes that were comparable to those of the normal group mice.
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In conclusion, the in vitro experiments investigating
the antioxidative effects of polyphenols in Dragon‑pearl tea
indicated that Dragon‑pearl tea exerts a notable antioxidative
effect in vitro. In addition, animal experiments were conducted
to investigate the preventative effect of DTCP on gastric ulcers
in vivo. Study into the effect of DTCP on the oxidation state of
the damaged gastric tissues and serum in the mice indicated
an association between oxidative damage and gastric ulcer
formation. Therefore, the polyphenols present in Dragon‑pearl
tea may be able to mitigate oxidative damage and aid the
repair of oxidative‑damaged tissues, subsequently preventing
and inhibiting the formation of gastric ulcers.

ce

tive correlation (23). CAT is an enzyme scavenger that is able
to remove hydrogen peroxide from the body to prevent cells
from hydrogen peroxide‑induced damage (24). Therefore, the
results of the present study indicate that DCPT exerts strong
antioxidative effects in vitro and induces effective oxidation
resistance in vivo.
PGE2, a crucial factor for cell growth and regulation,
is able to stimulate the secretion of HCO3‑ and increase the
content of the gastric mucilage and the flow of mucosal blood,
to subsequently enhance the ability of the gastric mucosa to
resist damage (25). NO is a key protective factor for the gastric
mucosa, and can regulate the secretion of gastric acid, promote
the synthesis between the gastric mucus and mucoprotein,
maintain and strengthen the mucous barrier function and
clear oxygen free radicals (26). Polyphenols in Dragon‑pearl
tea may increase PGE2 and NO levels in the serum, improve
microcirculation in the gastric mucosa, clear oxygen free radicals and strengthen the mucous barrier function.
EGF is an endogenous substance that inhibits the secretion of gastric acid, promotes epithelial proliferation and
improves the nutrition into the body to prevent gastric mucosa
injury. Furthermore, EGF not only protects the gastric
mucosa from damage factors and maintains the intactness
of the stomach mucosa, but also stimulates the migration
and proliferation of cells to increase the rate of the healing
process of gastric ulcers (27). EGFR and EGF exhibit high
specificity and affinity. Upon reaching target cells, EGF
rapidly binds with EGFR on the cell membrane to regulate cell growth and differentiation (28). A previous study
demonstrated that the expression levels of EGF and EGFR
are synchronized, which activates the EGF/EGFR system
to promote epithelial cell proliferation and tissue‑repair on
the gastric mucosa, in addition to inhibiting the secretion of
gastric acid (29). Excessive gastric acid may be the primary
cause of gastric ulcers, and Gas is the primary factor that
stimulates the secretion of gastric acid. Exogenous and
endogenous Gas can increase the secretion of gastric acid.
Therefore, reducing the secretion of Gas may directly
decrease the secretion of gastric acid caused by illness,
subsequently alleviating gastric ulcers (30). VEGF is one of
the most well‑studied and potent angiogenic factors with a
high specificity, which is able to promote the regeneration of
connective tissues and the microvasculature to significantly
reduce damage (31). A previous study indicated that VEGF
serves a function in the protection of the gastric mucosa and
the healing of chronic ulcers (32). VEGF dilutes harmful
materials (chemical toxicants and poisonous animalcules)
in the stomach to protect the gastric mucosa by increasing
the permeability of the microvasculature, and expedites the
healing of ulcers by stimulating the generation of glands and
angiogenesis. Insufficient levels of Flt‑1, a receptor of VEGF,
may inhibit the generation of blood vessels in tissues (33).
Thus, ulcer healing may be enhanced by increasing the
expression of VEGF and Flt‑1, to subsequently promote the
regeneration of connective tissues, glands and the microvasculature, and dilute the harmful materials in the stomach to
protect the gastric mucosa (34). The results of the present
study indicate that DTCP may prevent gastric ulcers by
increasing the expression levels of EGF, EGFR, VEGF and
Flt‑1, and reducing the expression of Gas.
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