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Abstract 
Purpose: To investigate the ameliorative effect of bupleurum liver-coursing powder on symptoms of 
acute gastric ulcer (AGU), and on the expressions of gastric mucosal epidermal growth factor (EGF) 
and EGF receptor (EGFR).  
Methods: A total of 120 patients were recruited over a 1-year period for this study, and assigned to 
observation and control groups (60 patients each). The observation group consisted of 31 males and 29 
females aged between 23 and 55 years (mean age, 38.77 ± 4.36 years; mean disease history, 7.94 ± 
2.49 days). Control group consisted of 33 males and 27 females aged between 26 and 51 years (mean 
age, 37.68 ± 4.67 years; mean disease history, 8.06 ± 2.31 days). Following 14 days of treatment, 
clinical symptoms such as gastric swelling and pain, chest distress, belching, and sour regurgitation 
were recorded and analyzed. Serum levels of C-reactive protein (CRP), IL-6 and TNF-α were assayed 
using ELISA, while the expressions of EGF and EGFR were determined using immuno-histochemical 
staining.  
Results: Total effectiveness (recovery, excellent, effective and ineffective) in observation patients 
(91.70 %) was significantly higher (p < 0.001) than in control group (65.0 %). Prior to treatment, both 
groups were comparable with respect to the major symptoms of AGU, and serum levels of CRP, TNF-α 
and IL-6. However, there were significant reductions in symptoms and serum levels of CRP, TNF-α and 
IL-6 in bupleurum liver-coursing powder-treated patients, post-treatment (p < 0.05). Similarly, after 
treatment, there were significant increases in the expressions of EGF and EGFR in the observation 
patients, relative to control patients (p < 0.05).  
Conclusion: Bupleurum liver-coursing powder is effective in ameliorating symptoms of AGU, and it 
enhances the expressions of EGF and EGFR.  
 
Keywords: Acute gastric ulcer, Bupleurum liver-coursing powder, Inflammation-related factors, 
Epithelial growth factor, Receptor 
 
This is an Open Access article that uses a funding model which does not charge readers or their institutions 
for access and distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly credited. 

Tropical Journal  of Pharmaceutical Research is indexed by Science Citation Index (SciSearch), Scopus, 
International Pharmaceutical Abstract, Chemical Abstracts, Embase, Index Copernicus, EBSCO, African 
Index Medicus, JournalSeek, Journal Citation Reports/Science Edition, Directory of Open Access Journals 
(DOAJ), African Journal Online, Bioline International, Open-J-Gate and Pharmacy Abstracts 

 
INTRODUCTION 
 
Gastric ulcer is a disease of the digestive system 
characterized by late onset and quick relapse. 
There are controversies surrounding its 

pathogenesis. Some researchers have 
speculated that it may be closely related to the 
attack and protective factors in the gastric 
mucosa [1]. Acute gastric ulcer (AGU) is 
characterized by complications such as massive 
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hemorrhage and perforation. Some of the causes 
of AGU include physical and mechanical injuries, 
chemical burns, and stress; and its current 
treatment strategy is ineffective [2,3]. According 
to Traditional Chinese Medicine (TCM), AGU is 
categorized as “gastric pain”, “costalgia”, pi 
syndrome, dirty diet injury of the stomach and 
spleen; liver depression and qi stagnation. In 
AGU, there is usually a functional disharmony 
between the liver and stomach, and the 
treatment option is soothing the liver, 
strengthening the spleen and activating blood 
circulation [4-6]. The aim of this study was to 
investigate the ameliorative effect of bupleurum 
liver-coursing powder on the symptoms of AGU, 
and the expressions of gastric mucosal EPG 
factor and EPGR.  
 
EXPERIMENTAL 
 
Materials 
 
Omeprazole and clarithromycin were purchased 
from Yunnan Yong-An Pharmaceutical Co., Ltd.; 
Amoxicillin was obtained from Shandong Lukang 
Drugs Group Ltd., and CRP, TNF-α and IL-6 
ELISA kits were products of Diagnostic Systems 
GmbH (Shanghai). Immuno-histochemical 
staining (SP) kits were purchased from Wuhan 
Boster Biotechnology Engineering Co., Ltd.  
 
Approval for this study was given by the 
committee on ethics of the Department of 
Pharmacy, Nanjing Qixia District Hospital, 
Jiangsu Nanjing, China (approval no. 1802), and 
was carried out in compliance with the Helsinki 
Declaration as amended in 1996 [7]. 
 
Patients and clinical data 
 
A total of 120 patients were recruited over a 1-
year period for this study, and they comprised 
observation patients and control patients (60 
patients each). The observation group consisted 
of 31 males and 29 females aged between 23 
and 55 years (mean age = 38.77 ± 4.36 years; 
mean disease history = 7.94 ± 2.49 days). The 
control group consisted of 33 males and 27 
females aged between 26 and 51 years (mean 
age = 37.68 ± 4.67 years; mean disease history 
= 8.06 ± 2.31 days). Patients in the observation 
group were all single gastric ulcer and first-onset 
cases. The inclusion criteria were: (1) patients 
who saw a doctor less than one month from the 
time of onset; (2) patients whose conditions were 
characterized by liver-stomach disharmony 
syndrome; (3) patients aged between 18 and 60 
years; and (4) patients who signed written 
informed consent with their family members. 
Patients whose time of onset occurred twice 

within 6 months, with duodenal ulcer, liver-kidney 
dysfunction, stress or chronic gastric ulcer, 
bleeding, perforation and canceration, were 
excluded. There were no significant differences 
in the general clinical data of the patients. 
 
Treatment protocol 
 
Patients in the control group received routine 
treatment, omeprazole (20 mg/granule), 
clarithromycin (500 mg/kg), and amoxicillin (1000 
mg/kg) twice daily consecutively for 14 days. 
Patients in the observation group received 
bupleurum liver-coursing powder and the 
treatment method in the control group. The 
bupleurum liver-coursing powder consisted of 15 
g of bupleurum, 15 g of citrus, 10 g of white 
peony root, 10 g of Fructus aurantii, 10 g of 
Rhizoma chuanxiong, 10 g Rhizoma cyperi and 
10 g Radix liquiritiae, all dissolved in 400 mL of 
distilled water. A single dose of the solution was 
administered orally twice daily (morning and 
evening) consecutively for two weeks. 
 
Criteria for determination of effectiveness 
 
Clinical effectiveness was categorized as follows: 
(a) Recovery: ≥ 90 % decrease in symptoms; 
disappearance of ulcer, improvement in signs 
and symptoms, but with some manifestations of 
inflammation; (b) Excellent: 70 to 89 % decrease 
in symptoms; ≥ 50 %, shrinkage of ulcer and an 
improvement in signs and symptoms; (c) 
Effective: symptoms decreased from 30 to 69 %; 
< 50 % shrinkage of ulcer and (d) Ineffective: ˂ 
30 % decrease in symptom. The total 
effectiveness was calculated as in Eq 1. 
 
T (%) = {(r + e1 + e2)/n}100 ………… (1) 
 
where T is total effectiveness, r is recovery, e1 is 
excellent, e2 is effective. 
 
Determination of serum levels of CRP, TNF-α 
and IL-6  
 
Fasting venous blood (3 mL) was taken from the 
patients before and after treatment, and 
centrifuged at 3000 rpm for 10 min to obtain 
serum samples which were stored at - 80 ℃ prior 
to analysis. Serum levels of CRP, TNF-α and IL-
6 were determined using ELISA kits. Portions of 
gastric tissue within the margin of ulcer were 
collected, fixed in paraformaldehyde (40 %) for 
16 h, dehydrated, embedded in paraffin, and 
sectioned into 5-μm slices using a microtome. 
The expressions of EGF and EGFR on the 
gastric mucosa were determined using immuno-
histochemical staining (SP method). 
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Observation indices  
 
Gastrectasia and gastric oppression, pain in the 
ribs, fullness of the chest, belching, and sour 
regurgitation were scored according to the 
Clinical Study Guide Principle of New Traditional 
Chinese Medicine. The higher the score, the 
more severe the clinical symptom. 
 
Statistical analysis 
 
Data were subjected to statistical analysis using 
SPSS (22.0), while χ2 test was used for the 
count data. Values of p < 0.05 were considered 
statistically significant. 
 
RESULTS 
 
Clinical effectiveness of therapy  
 
Table 1 shows that total effectiveness was higher 
in the observation patients (91.70 %; p < 0.001) 
than in control group (65.00 %). 
 
Symptoms of patients before and after 
treatment 
 
Prior to treatment, there were no significance 
differences (p > 0.05) in the major symptoms of 
AGU (gastric swelling and pain, chest distress, 
belching, and sour regurgitation) between 
patients in the observation and control groups. 
However, significant reductions in these 

symptoms were seen post-treatment (p < 0.05) in 
the observation group, when compared to the 
control group (Table 2). 
 
Inflammation-related factors before and after 
treatment 
 
Serum levels of CRP, TNF-α and IL- 6 between 
the two groups before treatment were 
comparable. However, after treatment, their 
serum levels in the patients treated with 
bupleurum liver-coursing powder were 
significantly lower than those of the control group 
((p < 0.05; Table 3). 
 
Effect of treatment on expressions of EGF 
and EGFR 
 
As depicted in Table 4, the expressions of EGF 
and EGFR in the patients treated with bupleurum 
liver-coursing powder were increased 
significantly post-treatment, when compared to 
the control group (p < 0.05). 
 
DISCUSSION 
 
Tissue integrity and function are disrupted in 
patients with AGU, with evidence of connective 
tissue filling, narrowing of mucous layer, 
disorders in gland and microvascular structures 
as well hemorrhage and perforation, thereby 
severely affecting prognosis [8,9]. In TCM, it is 
 

 
Table 1: Clinical effectiveness of treatments 
 
Group n Recovery Excellent Effective Ineffective Total effectiveness 
Control 60 6 (10.00) 17 (28.33) 16 (26.67) 21 (35.00) 39 (65.00) 
Observation 60 13 (21.67) 26 (43.33) 16 (26.67) 5 (8.33) 55 (91.69) 
χ2      12.570 
p      < 0.001 
Values are n (%) 
 
Table 2: Symptoms in patients before and after treatment (n = 60) 
 

Group n  Gastric swelling 
and oppression 

Gastric pain 
in the ribs 

Chest 
fullness Belching Sour 

regurgitation 
Control 60 Before treatment 3.66 ± 0.28 2.31 ± 0.36 2.71 ± 0.42 2.19 ± 0.39 2.57 ± 0.46 
  After treatment 1.18 ± 0.31 1.47 ± 0.31 1.69 ± 0.38 1.36 ± 0.41 1.61 ± 0.36 

 Observation 60 Before treatment 3.61 ± 0.38 2.40 ± 0.42 2.63 ± 0.37 2.23 ± 0.44 2.64 ± 0.40 
  After treatment 1.03 ± 0.24* 1.01 ± 0.26* 1.16±0.34* 0.63±0.28* 0.91± 0.31* 

*P < 0.05 compared to control 
 
Table 3: Inflammation-related factors before and after treatment 
 
Group n Time CRP (mg/mL) TNF-α (μg/mL) IL- 6 (pg/mL) 
Control 60 Before treatment 16.73 ± 3.36 20.45 ± 5.06 113.77 ± 13.85 
 After treatment 13.95 ± 3.66 15.33 ± 4.61 78.49 ± 11.83 
Observation 60 Before treatment 16.56 ± 3.42 20.19 ± 5.39 115.02 ± 12.88 

 After treatment 9.07 ± 3.14* 11.28 ± 3.61* 71.66 ± 10.49* 
*P < 0.05 compared to control 
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Table 4: Expressions of EGF and EGFR before and after treatment 
 
Group n  EGF (pg/mL) EGFR (%) 

Control 60 Before treatment 163.27 ± 25.16 15.47 ± 3.38 
 After treatment 284.50 ± 34.62 24.47 ± 4.13 

Observation 60 Before treatment 165.71 ± 25.01 15.59 ± 3.42 
  After treatment 437.49 ± 41.53* 29.39 ± 3.87* 

*p < 0.05 compared with control 
 
believed that AGU is related to deficiency of 
healthy qi and stagnation of spleen and stomach. 
Liver-anger invading the lungs, dirty diet and 
stagnation of damp-heat are believed to cause 
the unsmoothing of qi and blood, injury of gastric 
mucosa, and growth defects in gastric mucosa. 
The spleen is the origin of qi and blood, and has 
a close functional relationship with the liver and 
stomach. Deficiency in the functions of spleen 
causes deficiency of qi and blood transformation, 
lack of proper stomach nutrition, and stagnation 
of blood stasis, which are some of the key factors 
responsible for AGU relapse. Soothing the liver, 
strengthening the spleen and activating blood 
flow constitute the treatment options for AGU in 
TCM [10-12]. 
 
In the present study, total effectiveness in the 
observation group was significantly higher than 
that of control. This result suggests that 
bupleurum liver-coursing powder may be 
effective in the treatment of AGU caused by a 
functional disharmony between the liver and 
stomach, and that this powder exerts its effect 
probably by regulating spleen and stomach 
functions [13]. Symptoms such as gastric 
swelling, pain in the ribs, chest distress, belching 
and sour regurgitation decreased markedly in 
patients treated with the bupleurum liver-coursing 
powder, suggesting that this liver-coursing 
powder may lower or alleviate the clinical 
symptoms of AGU. 
 
The herbs that constitute bupleurum liver-
coursing powder have been shown to exert 
effects such as soothing of liver, strengthening of 
spleen and activation of blood flow, which can 
lower the clinical symptoms of AGU [14]. For 
instance, white peony root can nourish and retain 
yin, and stabilize the stomach thereby stopping 
pain, while Fructus aurantil may purge the spleen 
and its stagnation, and regulate spleen 
transformation and transportation of metabolites, 
thereby strengthening the soothing functions of 
liver and qi, and relieving depression. A 
combination of white peony root with Radix 
glycyrrhizae may relieve and stop emergency 
pain associated with AGU. Rhizoma Chuanxiong 
can promote qi, reduce depression, and activate 
blood flow, while Rhizoma cyperi may regulate 
qi, stabilize the stomach and stop pain. 
 

In this study, the serum levels of CRP, TNF-α 
and IL-6 were markedly reduced in the patients 
treated with bupleurum liver-coursing powder. 
Studies have shown that bupleurum and 
Corydalis yanhuosuo can ease pain, improve 
microcirculation, and accelerate mucosal repair 
[15]. The recovery process of ulcer is 
complicated and regulated by several factors, 
and it is closely related to the EGF of gastric 
mucosa and its receptor (EGFR) [16]. The 
expressions of EGF and EGFR were significantly 
elevated in the bupleurum liver-coursing powder-
treated patients. The EGF can inhibit the 
secretion of gastric acid, increase the volume of 
blood perfusing the gastric mucosa, and enhance 
the proliferation of gastric mucosal cells and 
synthesis of hyaluronidase of epithelial cells. 
Thus, EGF promotes the recovery of AGU 
patients. The synergistic effect of EGF and 
EGFR can promote recovery of gastric mucosa, 
and reduce the secretion of gastric acid by 
increasing synthesis of DNA and protein [17,18]. 
 
CONCLUSION 
 
Bupleurum liver-coursing powder is effective in 
ameliorating the symptoms of AGU via 
enhancement of the expressions of EGF and 
EGFR. Thus, bupleurum liver-coursing powder is 
a potentially effective treatment strategy for AGU. 
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