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Abstract
Background  and  Objective:  Daibaijie  (DBJ)  is  Chinese  name  of  Dregea  sinensis  Hemsl.  Traditionally  it  is  used  for  treatment  of
various diseases. The objective of study was to determine the gastroprotective effect of DBJ against aspirin-induced gastric ulcers.
Methodology: In this research 60 Sprague Dawley (SD) rats were divided into 6 groups. Water was provided to normal and negative
groups, omeprazole (20 mg kgG1) to positive group and DBJ extract (1, 2 and 3 g kgG1) to low, middle and high dose groups, respectively
as pre-treatment. After 1 h of pre-treatment, aspirin (250 mg kgG1) were administered to all groups except normal group. Above scheduled
treatments were provided continuously for 2 weeks. After 2 weeks, rats were sacrificed. The pH plus acidity, Gastric Wall Mucus (GWM),
ulcer index, histological assessment, superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px), malondialdehyde
(MDA), myeloperoxidase (MPO), prostaglandin E2 (PGE2) and protein concentration were examined. Moreover, all the data were
statistically analyzed by one way ANOVA, followed by student’s t-test to compare different groups. Results: The DBJ showed a dose-
dependent (60.11-84.34%) protection, while omeprazole showed (82.74%) protection. In addition, DBJ also considerably increased
(p<0.01) the pH and reduced the acidity of gastric contents. Gastric levels of antioxidant enzymes SOD, CAT, GSH-Px were markedly
enhanced while MDA level and MPO activity significantly reduced (p<0.001) by DBJ. Furthermore, DBJ also increased the PGE2 level and
mucus production. Conclusion: It is concluded from results, that DBJ extract has great potential to prevent stomach ulcers. The
gastroprotective effect might be associated to increase in PGE2 to produce mucus and inhibition of neutrophil infiltration due to decrease
in MPO activity.
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INTRODUCTION

Gastric ulcer is very dangerous health problem due to its
high morbidity and mortality1, 2. It is most common disease of
gastrointestinal tract and affects about 10% population of the
world3. In normal conditions, gastric mucosa retains a balance
in between protective and injurious factors. Injurious factors
include gastric acid, pepsin, free radicals and protective factors
include mucus, bicarbonates, prostaglandins etc. Gastric ulcer
is caused due to overproduction of injurious elements or
decrease in protective factors4,5. There are so many factors
which can cause gastric ulcer, which includes psychological
stress, cigarette smoking, alcohol consumption, nutritional
deficiencies, H.  pylori  infection and consumption of NSAIDs
for longer period of time6.

In this study aspirin was used to produce gastric ulcers.
Aspirin  causes  ulcer  by  inhibiting  cyclooxygenase  (COX)
enzyme and to reduce the synthesis of prostaglandins (PGs).
Moreover,  aspirin  increases  Reactive  Oxygen  Species  (ROS)7

and damage gastric tissue by inducing lipid peroxidation and
inhibiting antioxidant enzymes.

In recent times Chinese Medicines (CM) is getting
popularity and acceptance in many countries, because it is
general belief that these drugs are inexpensive and without
any   side   effects8.   Previous   studies   revealed   that   about
1.5 billion people consume these herbal medicines in the
world9.  Dregea  sinensis  Hemsl.  (Daibaijie)  belongs  to
Asclepiadaceae family and it is a common herbal medicine of
Dai ethnicity.  Traditionally,  it  is  used  for  detoxification  to
remove toxins from body, anti-inflammatory and to relieve
pain and fever10,11. One pharmacological study in our school
revealed that it has immunomodulatory effects12, but no one
has conducted research about gastroprotective effect of
Daibaijie. The main aim of this research was to evaluate the
gastroprotective potential of DBJ in aspirin induced ulcers in
rats. In this research co-treatment with DBJ and aspirin has
been used and it is a new potential approach to advance new
knowledge for decreasing the risk of stomach ulcer in patients
on long-term therapy of NSAIDs or aspirin.

MATERIALS AND METHODS

Drugs and chemicals: Daibaijie were collected in February
2016 from Yunnan province, China. The herbal drug was
identified by Dr. Shaohua Jia. Omeprazole and Aspirin
obtained from J and K scientific Ltd. (Beijing, china). Alcian
Blue obtained from BBI Life Sciences Corporation (Shanghai,
China).  The  PGE2  Elisa  Kit  Obtained  from  Beijing   Freemore

Bioscience, Co., Ltd. (Beijing, china). The SOD, CAT, GSH-PX,
MPO, MDA and Coomassie brilliant blue assay kits were
purchased from Jiancheng Institute of Bioengineering
(Nanjing, China). All other reagents were of commercially
available analytical grade.

Animals: Male Sprague-Dawley rats weighing 220-250 g were
obtained from the Military Medical Sciences Experimental
Animal Co. Ltd. (Beijing, China).The animals were kept in
polypropylene cages in an air-conditioned room maintained
at a precise temperature of 22-25EC, humidity of 60-70% and
at an alternating cycle of 12 h light plus 12 h dark. Standard
laboratory food pellets and free access to water were made
available for them. Adult male SD rats have cared according to
guidelines provided by National Institute of Health (NIH)13 and
animal  ethics  approval  was  achieved  from  Animal  Ethics
Committee, Beijing Institute of Technology, Beijing (BIT), China
with reference No: SYXK (Jing) 2012-0035.

Extraction and preparation of drugs: Daibaijie were finely
powdered and 0.5 kg powder was taken and extracted in 9 L
of 90% analytical grade ethanol for 1 h, after that extract was
filtered and residue were extracted again with 9 L of 80%
ethanol for 1 h and filtered again. Above process of extraction
and filtration repeated thrice. The entire first, second and third
clear supernatants were pooled and evaporated by rotary
evaporator. Above prepared extract used to check the
biological activity.

Afterwards the aqueous suspensions of both positive
control drug (Omeprazole) and test drug DBJ were prepared
by using 0.1% sodium carboxymethyl cellulose (Sod. CMC) as
a suspending agent. Moreover, drugs were administered orally
to rats at appropriate doses. 

Experimental procedure: Prior to start of experiment, rats
were provided with a pre-experimental phase of 7 days to
acclimatise the environment of animal house. After that, they
were divided into 6 experimental groups, each group
comprises of 8 animals. The groups and their doses were as
follows:

C Group 1: Normal group received 0.5% sodium CMC
C Group 2: Negative group received 0.5% sodium CMC
C Group 3: Positive group received omeprazole 20 mg kgG1

C Group 4: Low dose received DBJ 1.0 g kgG1

C Group 5: Middle dose received DBJ 2.0 g kgG1

C Group 6: High dose received DBJ 3.0 g kgG1
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Exactly after 1 h of above doses, Aspirin (250 mg kgG1)
were administered to all groups except normal group. Drugs
were administered intragastrically once a day, continuously for
two weeks. After 14 days of scheduled treatment rats were
sacrificed and stomachs were collected for further analysis.

Evaluation of pH, free and total acidity of gastric content:
For  estimation  of  pH,  free  and  total  acidity  the  stomachs
were softly squeezed to collect gastric juice. Collected gastric
juice  was  then   centrifuged  for  15  min  at  3500 rpm.  Clear
supernatant was used to measure acidity and pH of gastric
juice. The pH of gastric juice were measured by digital pH
meter, furthermore, total and free acidity were assessed by
titration, by utilizing previous method of Srivastava et al.14.

Assessment of Gastric Wall Mucus (GWM): Previous method
of Corne et al.15 was used to estimate the GWM.

Evaluation of gastric ulcer: For estimation of gastric ulcer,
stomachs were opened along with greater curvature and
washed with cold physiological saline to remove gastric
residual debris and blood clots. The sum of length (mm) of the
entire  lesions  for  each  stomach  were  calculated  and used
as   ulcer   index.   Protection   percentage   was   calculated   by
Eq. 116:

(1)control treated

control

UI UI
Protection (%) = ×100

UI



Estimation of biochemical parameters: Gastric tissue
samples, which were preserved previously at -80EC were
weighed. Weighed gastric tissues were homogenized by a
glass homogenizer in (10% w/v) normal saline in ice water
bath. Homogenate then centrifuged at 3500 rpm for 15 min at
cold environment to collect the clear supernatant. The Clear
supernatant was used to measure the biochemical parameters
like CAT, SOD, GSH-Px, MPO, MDA, PGE2 and protein
concentration by using commercially available assay kits
according to instructions of the manufacturers. The analyzed

parameters were expressed as per mg protein; moreover,
protein concentrations were analyzed by Coomassie brilliant
blue method17.

Histology of gastric mucosa: Hematoxylin and eosin staining
were performed for histological studies. For histological
estimation gastric tissues were fixed in 0.01 M PBS (pH 7.4)
containing 4% formalin, dehydrated by gradient alcohol and
then fixed in paraffin. Tissues sample (5 µm thick) was placed
on  glass  slides,  deparaffinized  and  stained  with
Hematoxylin-eosin dyes. H.E. stained slides then observed
under Olympus BX50 (Olympus, Japan) microscope. Cool
SNAP CCD (Photometrics, USA) were used to capture the
images. 

Statistical analysis: All the results are stated as Mean±SEM.
Statistical analysis was performed by using one way ANOVA,
followed by Student’s t-test to compare two groups. A
probability level of lower than 0.05 was considered to be
significant18.

RESULTS

Protective effect of DBJ on aspirin induced gastric ulcers:
Protective effect of DBJ is depicted in Table 1. In this
experiment it is observed that the rats pretreated with
different doses of DBJ and omeprazole has significantly
reduced (p<0.001) the gastric ulcers. Practically no any gastric
ulcer was seen in the normal group while aspirin caused
64.81±2.28 mm2 ulcers in aspirin group. In the omeprazole
group, the ulcer area was considerably reduced with an
average of 17.26±0.99 mm2 and provides 82.74% protection.
Further pre-treatment with different doses DBJ showed
significant (p<0.001) protection when compared with aspirin
group.

Effect of DBJ on Gastric Wall Mucus (GWM) contents: In this
experiment, aspirin caused a significant (p<0.001) decrease in
GWM in gastric tissues.  While  pretreatment  with  DBJ  extract

Table 1: Effects of DBJ to protect aspirin-induced gastric ulcers
Groups Dose Ulcer index (mm) Protection (%)
Normal 0.5% Sod. CMC 00 100
Aspirin 250 mg kgG1 64.81±2.28### 00###

Omeprazole 20 mg kgG1 17.26±0.99*** 82.74***
Low dose DBJ 1 g kgG1 39.89±1.80*** 60.11***
Middle dose DBJ 2 g kgG1 29.08±1.76*** 70.92***
High dose DBJ 3 g kgG1 15.66±0.759*** 84.34***
Sod. CMC: Sodium carboxymethyl cellulose, DBJ: Daibaijie, Results are expressed as Mean±SEM and analyzed by ANOVA followed by student’s t-test, ###p<0.001,
compared with the normal group, ***p<0.001, compared with the aspirin group
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Table 2: Effects of DBJ extract on GWM and PGE2
Groups Dose GWM (Mcg gG1 tissue) PGE2 (pg mLG1)
Normal 0.5% Sod. CMC 122.41±2.21 61.50±1.80
Aspirin 250 mg kgG1 61.22±2.44### 26.50±1.29###

Omeprazole 20 mg kgG1 108.34±2.31*** 56.93±1.23***
Low dose DBJ 1 g kgG1 72.88±1.80** 35.91±1.52**
Middle dose DBJ 2 g kgG1 78.01±1.88** 45.07±2.15***
High dose DBJ 3 g kgG1 97.55±1.67*** 62.51±1.58***
Sod. CMC: Sodium carboxymethyl cellulose, GWM: Gastric wall mucus, PGE2: Prostaglandin E2, DBJ: Daibaijie, Results are expressed as Mean±SEM and analyzed by
ANOVA followed by student’s t-test, ###p<0.001, compared with the normal group, **p<0.01, ***p<0.001, compared with the aspirin group

Table 3: Effects of DBJ extract on pH, free and total acidity of gastric fluids
Groups Dose pH Free acidity (mEq LG1) Total acidity (mEq LG1)
Normal 0.5% Sod. CMC 3.25±0.03 68.99±1.12 115.13±0.95
Aspirin 250 mg kgG1 1.22±0.02# 84.65±5.43# 151.75±3.56###

Omeprazole 20 mg kgG1 3.10±0.07* 69.06±1.06* 119.00±1.97***
Low dose DBJ 1 g kgG1 2.24±0.04* 75.75±0.66* 133.44±2.91***
Middle dose DBJ 2 g kgG1 3.16±0.18* 69.60±0.37* 121.30±2.40***
High dose DBJ 3 g kgG1 3.36±0.05** 66.18±1.29** 117.18±1.67***
DBJ: Daibaijie, Results are expressed as Mean±SEM and analyzed by ANOVA followed by student’s t-test, #p<0.05, ###p<0.001, compared with the normal group, *p<0.05,
**p<0.01, ***p<0.001, compared with the aspirin group

significantly restored the depleted value of GWM at all doses.
Furthermore DBJ extract showed a dose-dependent increase
in it. High dose showed significant (p<0.001) increase in GWM
when compared with aspirin group (Table 2).

Effect of DBJ on prostaglandin E2 (PGE2): In this study,
aspirin caused significant decrease (p<0.001) in PGE2 level in
gastric tissues, while pretreatment with DBJ extract restored
the decreased level of PGE2 at all doses. Furthermore DBJ
extract showed a dose-dependent increase PGE2. High dose
showed significant (p<0.001) increase when compared with
aspirin group. Likewise, the animals pretreated with
Omeprazole also increased PGE2 but at lower extent as
compare to DBJ extract (Table 2).

Effect of DBJ on pH and acidity of gastric juice: As illustrated
in  Table  3, aspirin  caused  significant  decrease  (p<0.05)  in
pH  of  gastric  juices  from  3.25±0.03-1.22±0.02,  while
pretreatment with omeprazole and all doses of DBJ has
significantly (p<0.05) increased the pH when compared to
aspirin group. Moreover; administration of both Omeprazole
and DBJ caused a significant (p<0.001) decrease in the total
acidity of gastric juices.

Effect of DBJ on MPO, GSH-Px, SOD, CAT, MDA and protein
concentration: The antioxidant activities in gastric tissue
homogenates were different among the groups. Aspirin
caused significant decrease (p<0.001) in SOD, GSH-Px and CAT
activities in gastric tissues. While, Omeprazole (positive control
drug) significantly (p<0.001) increase the level of CAT,  GSH-Px

and SOD. Likewise DBJ (experimental groups) also caused an
increase in CAT, GSH-Px and SOD but less efficient as compare
to omeprazole. Furthermore, aspirin caused significant
increase (p<0.001) in MPO and MDA, while Omeprazole and
DBJ (experimental groups) had shown a significant decrease
(p<0.001) in the MPO and considerable decrease (p<0.01)
MDA when compared to Aspirin group. The decrease in MPO
and MDA levels by DBJ extract was in proportion to the
increasing test doses. Further aspirin also caused a
considerable (p<0.01) decrease in Protein concentration in
rats from 4.57±0.34-3.33±0.23 mg protein mLG1. While,
omeprazole (20 mg kgG1) and different doses of DBJ has
considerably (p<0.01) increased the protein concentration as
depicted in Fig. 1.

Histological  evaluation  of  gastric  lesions:  As  depicted  in
Fig. 2, no any pathological changes were observed in the
mucosa of normal group animals (Fig. 2a) but aspirin group
showed relatively large scale damage in glandular mucosa,
hemorrhage and inflammatory cell infiltration around the
necrotized area (Fig. 2b). Pretreatment low, middle and high
doses of DBJ (Fig. 2d-f) had provided relatively good
protection of gastric tissues as compared to aspirin group and
omeprazole (Fig. 2c).

DISCUSSION

Present study is the first study to evaluate the
gastroprotective effect of  three  different  doses  (1.0,  2.0  and
3.0 g kgG1) of DBJ and omeprazole (20 mg kgG1) against aspirin
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Fig. 1(a-f): Effects of different doses of DBJ and omeprazole on (a) MPO, (b) GSH-Px, (c) SOD, (d) CAT, (e) MDA and (f) Protein
concentration in aspirin-induced gastric ulcers
Results are expressed as Mean±SEM, ##p<0.01, ###p<0.001, compared with the normal group, *p<0.05, **p<0.01, ***p<0.001, compared with the aspirin
group

induced gastric ulcers in rats. Parietal cells are located in the
gastric glands, which are responsible for secretion of gastric
acid (HCl)6. The increase in gastric acid secretion by the

parietal cells will cause gastric  ulcer.  Therefore,  the  inhibition
of acid secretion is the main target for the gastroprotection19.
Results of  this  study  shown  that  DBJ  increased  the  pH  and
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Fig. 2(a-f): Effect of DBJ extract on histological assessment in aspirin-induced stomach ulcer of rats (HE staining, magnification
100X), (a) Normal group, (b) Negative group: Necrosis (indicated by red arrow) and (blue arrow indicates) inflammatory
cell infiltration in glandular stomach mucosa, (c) Positive control and (d-f) Depict low, middle and high dose groups,
respectively

reduced the free and total acidity in gastric contents, these
results of this study are consistent to a previous study20. 

The PGE2 is present in the gastrointestinal tract and
responsible to protect ulcer by production of mucus and
bicarbonates21.  Mucus  and  bicarbonate  will  work  as
gastroprotective and inhibit acid secretion22 in the stomach.
Inhibition of prostaglandin synthesis by aspirin will decrease
mucus production and cause gastric ulcers. Similarly, PGE2
and gastric mucus levels were decreased by aspirin but
pretreatment with DBJ has increased the depleted levels of
both PGE2 and mucus, these results of this study are parallel
to the previous studies20,23. Furthermore, in this study it is
resulted that aspirin has induced the oxidative stress in gastric
mucosa, which is evaluated by increased levels of MDA and
decreased levels of antioxidant enzymes like SOD, CAT and
GPH-Px, our results are perfect agreement with the reported
one that aspirin are responsible to cause oxidative stress24-26.
Further DBJ has decreased the MDA level and increased the
level of antioxidant enzymes like SOD, CAT and GPH-Px, the
mentioned results are consistent with the previous report27. 

The increase in neutrophils is the key source to generate
Reactive  Oxygen   Species   (ROS)28,   which   will  cause  gastric

damage by release and aggregation of oxygen free radicals
and proteases29. The neutrophil infiltration can be measured
in the gastric mucosal tissues by myeloperoxidase (MPO)
enzyme30. The critical analysis showed that aspirin caused
significant increase (p<0.001) in MPO in gastric tissues31 but
pretreatment by DBJ has significantly reduced (p<0.001) MPO
level. Thus, the results of this study suggested that DBJ has
great potential to protect aspirin induced ulcers. Moreover
Daibaijie has not shown any behavioural modifications such
as restlessness; irritation, abnormal locomotion, respiratory
distress and catalepsy during the course of treatment. These
results suggested that this drug has good safety profile.

CONCLUSION

The results of this study revealed that DBJ extract has
gastroprotective effect against aspirin-induced gastric ulcers
in rats. In this research observed that administration of DBJ
significantly decreased the MPO activity, MDA level and
increased the PGE2 and gastric wall mucus. The
gastroprotective effect might be associated with the inhibition
of   neutrophil   infiltration   and   enhancement   in    defensive
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factors like PGE2 and gastric wall mucus. Results of this study
provide logical support that DBJ could be new potential drug
to treat gastric ulcers.

SIGNIFICANCE STATEMENT

This study discovers the gastroprotective effect of Dregea
sinensis  Hemsl.  (Daibaijie) in aspirin induced ulcers that can
be beneficial to reduce the risks of gastric ulcer caused by
NSAIDs like aspirin. This study will help the researchers to find
the potential compounds responsible for gastroprotection
that many researchers were not able to explore. Thus a new
idea/theory on combination of NSAIDs like aspirin and DBJ or
its possible potential compounds, is suggested to prevent the
gastric ulcer in patients on long-term therapy of NSAIDs.
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