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Introduction

Functional diarrhea is a type of functional bowel di-
sease that is not accompanied by abdominal pain or dis-
comfort and has persistent or recurrent episodes of loose or 
watery stools. The disease usually does not show organic 
changes in the intestinal tract, and there were no positive 
findings in the examinations (1). Researches have shown 
that the incidence of functional diarrhea in China is 1.5% 
(2). Due to the long course of functional diarrhea, it is easy 
to reoccur, and long-term chronic diarrhea can cause mal-
nutrition, low immune function, etc. It will lead to weight 
loss, fatigue, depression, and anxiety, bringing huge social 
and psychological pressure on patients (3). Nowadays, the 
etiology and pathogenesis of functional diarrhea have not 
been fully elucidated, so the clinical treatment is mainly 
to relieve or eliminate symptoms such as diarrhea (4). 
Montmorillonite powder has been widely used in the treat-
ment of acute or chronic diarrhea in adults and children 
(5). However, it has been confirmed that montmorillonite 
powder causes the issues of poor durability and high recur-
rence in the treatment of functional diarrhea (6).

Traditional Chinese medicine (TCM) believes that 
functional diarrhea belongs to the category of diarrhea and 
long-term diarrhea. Exogenous pathogens, unreasonable 

food, emotional disorders, or physical weakness are the 
main causes (7). The major pathogenesis of functional 
diarrhea include the dysfunction of the spleen and sto-
mach, the disturbance of the transportation and transfor-
mation of the middle-jiao, and the abnormal rise and fall 
of the Qi. The main methods of TCM clinical treatment 
for functional diarrhea are oral administration of traditio-
nal medicines and external moxibustion or cupping, and 
all the treatment methods can greatly improve the symp-
toms of patients (8). The cupping technique is a traditio-
nal technique that has been improved. With the specially 
designed jar mouth, it enables comprehensive therapies 
such as massage, scraping, and moxibustion. The heat 
generated by the burning moxa cones in the cupping jar 
is a physical factor infrared ray, which can stimulate the 
body and activate the immune system, thereby achieving 
the effect of treatment (9). At present, cupping technology 
has achieved excellent results in the treatment of neuralgia 
and other diseases (10). However, the clinical efficacy of 
cupping in the treatment of functional diarrhea remains to 
be explored.

Therefore, patients with functional diarrhea were taken 
as the research objects. With oral administration of mont-
morillonite powder and the combination with cupping 
moxibustion, the clinical symptoms, anxiety, quality of 

Influencing mechanism of cupping moxibustion on gastrointestinal function and immune 
function in patients with functional diarrhea

Cuiying Yin1, Ying Fang2, Dan Yao1, Xiaojing Zhang3*

1 Department of Critical Medicine, The Third Affiliated Hospital of Zhejiang Chinese Medicine University, Hangzhou, 310005, China
2 Department of Respiratory, The Third Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou, 310005, China

3 Department of Nursing, The Third Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou, 310005, China

ARTICLE INFO ABSTRACT

Keywords:

Cupping moxibustion; functional 
diarrhea; immune cells; anxiety; 
quality of life.

Original paper

Article history:
Received: January 10, 2022
Accepted: March 09, 2022
Published: June 30, 2022

* Corresponding author. Email: zhuohao3830535@163.com
  Cellular and Molecular Biology, 2022, 68(6): 98-104

It was aimed to investigate the efficacy and safety of cupping moxibustion in patients with functional diarrhea. 
51 patients diagnosed with functional diarrhea from January 2021 to December 2021 were selected as the 
objects, and they were randomly divided into the control group (oral montmorillonite powder) and the expe-
riment group (oral montmorillonite powder combined with cupping moxibustion). The number of diarrheas, 
Bristol stool, traditional Chinese medicine (TCM) syndromes, clinical efficacy indexes, self-rating anxiety 
scale (SAS) score, the MOS item short from health survey (SF-36) scale score, peripheral blood cell levels 
of CD4

+, CD8
+, and Th17, gastrin (GAS), motilin (MTL), and cholecystokinin (CCK) levels was assessed 

before and after treatment. The adverse events were also recorded. Compared with those before treatment, all 
indexes of both groups were significantly improved (P<0.05). Compared with those of the control group, the 
number of diarrheas, Bristol stool, TCM syndrome score, SAS score, and CD8

+ cell levels was significantly 
decreased after treatment in the experiment group (P<0.05). The clinical cure rate (48.0% vs. 73.1%), SF-36 
score, GAS, MTL, CCK contents, and CD4

+, and Th17 cell levels were significantly increased (P<0.05). No 
significant difference was in the incidence of adverse events between the two groups (P>0.05). It could be 
suggested that cupping moxibustion could be applied in the treatment of functional diarrhea, improving the 
clinical symptoms, relieving anxiety, enhancing gastrointestinal and immune functions, and promoting the 
quality of life of patients significantly.

Doi: http://dx.doi.org/10.14715/cmb/2022.68.6.16                               Copyright: © 2022 by the C.M.B. Association. All rights reserved.

Cellular and Molecular Biology
E-ISSN : 1165-158X / P-ISSN : 0145-5680

www.cellmolbiol.org 



99

Cuiying Yin et al. / Cupping Moxibustion effects on Gastrointestinal and Immune Functions, 2022, 68(6): 98-104

life, gastrointestinal function, and immune function of the 
patients were compared before and after treatment. The 
clinical advantages of cupping moxibustion in the treat-
ment of functional diarrhea were evaluated, and the basis 
was provided for finding the best treatment schedule for 
functional diarrhea.

Materials and Methods

Research objects
51 patients diagnosed with functional diarrhea in The 

Third Affiliated Hospital of Zhejiang Chinese Medical 
University from January 2021 to December 2021 were 
selected as the research objects. According to the random 
number table method, the patients were randomly divi-
ded into the control group with 25 cases and the experi-
ment group with 26 cases. It had been approved by the 
The Third Affiliated Hospital of Zhejiang Chinese Medical 
University Medical Ethics Committee.

Diagnostic criteria
The western medicine diagnostic criteria referred to 

the diagnostic criteria for functional diarrhea in Rome III, 
which were described as follows. The patients suffered 
from repeated abdominal pain for more than 3 days per 
month. The number of diarrheas was more than 3 times 
per day. The stools were loose or watery, and complicated 
symptoms had occurred at least 6 months before the dia-
gnosis as well as within 3 months recently.

TCM diagnostic criteria were in accordance with Dia-
gnosis and Efficacy Criteria of Traditional Chinese Me-
dicine (ZY/T001, 9~001.9-94) for diarrhea issued by the 
National Administration of Traditional Chinese Medicine. 
The stools were watery, and the main symptom was the 
increased diarrhea frequency accompanied by abdominal 
distention and pain, etc. Within one year, it mostly occur-
red in summer and autumn. For acute diarrhea, it went 
with a sudden episode, a short course of the disease, and 
was accompanied by symptoms such as aversion to cold 
and fever. For chronic diarrhea, there was a slow episode, 
long course, and repeated occurrences; and it was some-
times mild and sometimes severe. Improper diet, being 
affected by cold, or emotional changes could induce func-
tional diarrhea.

Case selection
The following inclusion criteria were presented. Those 

patients met the diagnostic criteria of Rome III for func-
tional diarrhea. Patients met the diagnostic criteria for 
diarrhea in Diagnosis and Efficacy Criteria of Traditional 
Chinese Medicine. They had an aged between 18-70 years 
old, with no gender restriction. Those who did not take 
other drugs and external treatment of TCM within 30 days 
before the participation. All the patients signed the infor-
med consent willingly.

Exclusion criteria were as follows. Patients had organic 
diseases of the digestive system, systemic diseases affec-
ting gastric motility, or a history of drinking and chronic 
alcoholism. Patients had long-term use of psychoactive 
drugs such as opioids once. Patients were complicated 
with cardiovascular, hepatic, and renal insufficiency or 
uncontrolled endocrine diseases. Those were allergic to 
therapeutic drugs or had a history of severe allergies. Pre-
gnant or breastfeeding-period women were excluded.

There were also elimination or dropout criteria. The pa-
tients who met the conditions below were out. The disease 
was not correctly diagnosed. The patients met the above 
exclusion criteria. Due to other factors, the treatment 
could not be implemented according to the experimental 
plan. Clinical diagnosis and treatment records or data were 
incomplete, which affected the evaluation of efficacy. Af-
ter receiving certain treatment methods, they were afflic-
ted with serious adverse events and couldn’t adhere to the 
treatment. That self-exited during treatment.

Treatment methods in different groups
The patients in the control group were treated with 

conventional drugs. 3g montmorillonite powder (manu-
factured by Zhejiang Hailisheng Pharmaceutical Co., Ltd., 
the approval number was H19980050, and the specifica-
tion was 3g×12bags/box) was taken orally every day. 3 
times a day and 7 days were considered as a course of 
treatment.

With the treatment method in the control group, the 
patients in the experiment group were treated with cup-
ping, and the treatment cycle lasted for 7 days. The appro-
priate-size cupping jars (record number: Minxia Machi-
nery Equipment No. 20180337) were selected according 
to the patient’s treatment points. The jar mouths were 
checked to make sure they were intact, and the corres-
ponding-size moxa cones were placed and fully burnt 
inside the cupping jars. The moxa cones were produced 
by Hubei Li Shizhen Traditional Chinese Medicine Co., 
Ltd., with the production license of Hubei 20160105, the 
approval number of Z32020152. The moxa cones had the 
specifications of the diameter * height in 55mm * 30mm/ 
45mm * 25mm / 25mm * 20mm. When the temperature 
of the jar mouth was suitable and the temperature of the 
moxa cones was evenly heated, an appropriate amount of 
mugwort essential oil was applied to the treatment area, 
and then the jar was inverted there. The jar was gently slid 
along the bladder meridian and the governor meridian of 
the patient's back for 5 minutes. The downward pressure 
was strengthened after the patient was adapted. The scra-
ping, pulling, and spotting methods were used alternately. 
After the skin of the treatment site became red, the cup-
ping was operated for 15 minutes. The pulling method and 
spotting method was performed on the patient's abdominal 
acupoints, Shenque, Tianshu, Zhongwan, and Guanyuan 
acupoints. The speed was adjusted on the basis of the tem-
perature in the jar and the patient's reaction, and it was 
operated for 15 minutes. It was stopped when the patient's 
skin was ruddy and slightly sweaty with scraping spots, 
and the essential oil was wiped off. The patient was ins-
tructed to drink an appropriate amount of warm water after 
rest, and air conditioning and exposure to wind were not 
allowed within 4 hours after treatment.

Observation indexes
For the evaluation of clinical symptoms, the number 

of diarrheas was recorded before treatment, 14 days, and 
30 days after treatment, respectively. The Bristol stool 
character grading was adopted to classify stool features. 
It was mainly divided into grades 1 to 7, of which grade 
1 was for scattered hard stools (constipation), and grade 7 
was for watery stools (diarrhea).

TCM syndrome score refers to the grading and quan-
titative standards for TCM syndromes in the Guidelines 
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Results

Comparison of general data of patients
The differences in gender ratio, age, course of the di-

sease, and body mass index (BMI) were compared, and it 
was found with no statistical difference between the two 
groups of patients in each item (P>0.05). Table 1 presents 
a detailed comparison.

Comparison of the number of diarrheas in patients 
before and after treatment

The changes in the number of diarrheas in the two 
groups at different time points before and after treatment 
were compared. It could be observed that the number of 
diarrheas 14 days and 30 days after treatment was signi-
ficantly lower than that before treatment in both groups 
(P<0.05). The diarrhea frequency in the experiment group 
was significantly lower than that in the control group at 
14 days and 30 days after treatment (P<0.05), which were 
shown in Figure 1.

Comparison of Bristol stool scores before and after 
treatment

It was shown in Figure 2 that the differences in Bris-
tol stool trait scores of patients at different time points 
before and after treatment were compared between the 
two groups. The Bristol stool scores 14 days and 30 days 
after treatment of the control group and the experiment 
group were significantly lower than those before treatment 
(P<0.05). Those of the experiment group patients were 
significantly lower than those of the control group at 14 
days and 30 days after treatment (P<0.05).

for Clinical Research on New Chinese Medicines. TCM 
syndromes of patients were scored before treatment, 14 
days, and 30 days after the end of treatment. It was scored 
as none (0 points), mild (1 point), moderate (2 points), and 
severe (3 points), and then the total score was calculated.

Efficacy index evaluation was in line with the TCM syn-
drome scores before and after treatment, and the Nimody's 
assessment method was used to determine the efficacy index.

 
. It was considered as being cured that the clinical symp-
toms and signs had completely or basically disappeared, 
and the reduction rate of syndrome points was ≥95%. 
When the clinical symptoms and signs were significant-
ly improved, and the reduction rate of syndrome points 
was more than 70%, it was thought as markedly effective. 
The clinical symptoms and signs were improved, and the 
reduction rate of syndrome score ≥30%, it was regarded 
to be effective. If the clinical symptoms and signs were 
not improved or aggravated, and the reduction rate of syn-
drome score was less than 30%, it was considered to be 
ineffective.

Before treatment, 14, and 30 days after treatment, the 
self-rating anxiety scale (SAS) (11) was adopted to assess 
the patients' anxiety scores. The scale contained a total of 
20 items, and each item was scored on 1-4. The higher 
the score, the more severe the patient's anxiety. If the total 
score was below 50 points, it was considered as normal.

Quality of life score was evaluated using the MOS item 
short from health survey (SF-36) scale (12) before treat-
ment, 14 days after treatment, and 30 days after treatment, 
respectively.

Evaluation of immune function was performed before 
and after treatment. Blood samples of patients were collec-
ted, treated with heparin anticoagulation, and then centri-
fuged. Flow cytometry was used to detect the levels of im-
mune cells CD4

+T, CD8
+T, and Th17 in the patients’ blood.

Detection of gastrointestinal function indexes was car-
ried out before treatment, 14 days, and 30 days after treat-
ment, respectively. The gastrin (GAS), motilin (MTL), 
and cholecystokinin (CCK) in serum samples were detec-
ted through the enzyme-linked immunosorbent assay.

30 days after the end of treatment was taken as a node, 
and the complications of patients during treatment were 
recorded. For patients with adverse events, a one-month 
follow-up was required to ensure patients’ safety.

Observation indexes
Statistical analysis of data was performed using SPSS 

22.0. Measurement data were expressed as mean ± stan-
dard deviation and were analyzed by independent samples 
t-test. Enumeration data were expressed by frequency (%) 
and analyzed by a chi-square test. P<0.05 expressed the 
significant statistical differences.

General data Control group 
(n=25)

Experiment group 
(n=26) t or χ2 value P value

Male (cases/%) 13/52.0 14/53.8 1.534 0.227
Age (years old) 49.53 ± 5.31 50.15 ± 4.19 0.121 0.108

Course of disease (years) 5.83 ± 1.44 5.92 ± 1.56 0.157 0.095
BMI (kg/m2) 22.18 ± 2.57 23.09 ± 3.14 0.093 0.203

Figure 1. Comparison of the number of diarrheas in the two groups 
before and after treatment. Note: Compared with the same group be-
fore treatment, *P<0.05; compared with the control group at the same 
time point, #P<0.05.

Table 1. Comparison of the patients’ general data in two groups.



101

Cuiying Yin et al. / Cupping Moxibustion effects on Gastrointestinal and Immune Functions, 2022, 68(6): 98-104

Comparison of TCM syndrome scores and the effective 
rate before and after treatment

As shown in Figure 3, the TCM syndrome scores of 
patients were compared between the two groups at dif-
ferent time points before and after treatment. The TCM 
syndrome scores of the patients 14 and 30 days after treat-
ment were significantly lower than those before treatment 
in both groups (P<0.05). While those of the patients in the 
experiment group were significantly lower than those in 
the control group 14 days after treatment and 30 days after 
treatment (P<0.05).

It could be observed from Table 2 that the effective rate 
after treatment was calculated and compared between the 
two groups using the TCM syndrome score. The total effec-
tive rate of patients in the experiment group was 100.0%, 
and that in the control group was 96.0%, indicating no si-
gnificant difference between the two groups (P>0.05). But 
the cure rate of the patients in the experiment group was si-
gnificantly higher than that in the control group (P<0.05).

Comparison of indexes of peripheral blood gastrointes-
tinal function before and after treatment

The peripheral blood gastrointestinal function evalua-
tion indexes GAS, MLT, and CCK were compared between 
the two groups before and after treatment. As shown in 
Figure 4, the levels of GAS, MLT, and CCK in peripheral 
blood of patients after treatment were significantly higher 
than those before treatment in both groups (P<0.05). After 
treatment, the levels of GAS, MLT, and CCK in the expe-
riment group were significantly increased compared with 
those in the control group (P<0.05).

Comparison of immune cell content in peripheral 
blood of patients before and after treatment

The levels of CD4
+, CD8

+, and Th17 immune cells in 
peripheral blood were compared between the two groups 

before and after treatment. It was observed from Figure 
5 that the levels of CD4

+ and Th17 cells in the peripheral 
blood after treatment were significantly higher than those 
before treatment in both groups, while the level of CD8

+ 

Figure 2. Comparison of Bristol stool scores between the two groups 
before and after treatment. Note: *P<0.05 and #P<0.05 indicated the 
differences compared with the same group before treatment and the 
control group at the same time point, respectively.

Figure 3. Comparison of TCM syndrome scores between the 
two groups before and after treatment. Note: It was suggested that 
*P<0.05 meant the significant differences compared with the same 
group before treatment, while #P<0.05 showed those compared with 
the control group at the same time point.

Groups Cured 
(cases/%)

Markedly effective 
(cases/%)

Effective 
(cases/%)

Ineffective 
(cases/%)

Total effective 
rate (%)

Control group (n=25) 12/48.0 9/36.0 3/12.0 1/4.0 96.0
Experiment group (n=26) 19/73.1 5/19.2 2/7.7 0/0.0 100.0

χ2 value 6.012 1.339 0.326 0.577 0.418
P value 0.000 0.048 0.225 0.308 0.210

Table 2. Comparison of the effective rates between the two groups.

Figure 4. Comparison of the levels of GAS, MLT, and CCK in pe-
ripheral blood between the two groups before and after treatment. 
Notes: Figures (A), (B), and (C) displayed the comparisons of GAS, 
MLT, and CCK, respectively. It was indicated that there were signifi-
cant differences as *P<0.05 and #P<0.05, which were compared with 
the same group before treatment and the control group at the same 
time point, respectively.

Figure 5. Comparison of the levels of CD4
+, CD8

+, and Th17 in pe-
ripheral blood in the two groups before and after treatment. Notes: 
The levels of CD4

+, CD8
+, and Th17 immune cells were presented in 

Figures (A), (B), and (C), respectively. *P<0.05 and #P<0.05 were 
obtained compared with the same group before treatment and the 
control group at the same time point, respectively.
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cells was significantly decreased (P<0.05). The levels of 
CD4

+ and Th17 were significantly higher than those of 
the control group, and the level of CD8

+ was significantly 
lower in the experiment group (P<0.05).

Comparison of anxiety SAS scores and quality of life 
SF-36 scores before and after treatment

The SAS scores for anxiety and the SF-36 scores of 
quality of life were compared at different time points 
before and after treatment between the two groups. It 
was displayed in Figure 6 that the SAS scores of anxiety 
symptoms were significantly decreased after treatment in 
both the control group and the experiment group, and the 
quality-of-life SF-36 scores were significantly increased 
(P<0.05). After treatment, the SAS scores of patients in 
the experiment group were significantly lower than those 
of the control group, and the SF-36 scores were also signi-
ficantly higher than those of the control group (P<0.05).

Comparison of adverse events in patients after treat-
ment

During the treatment, there were no drug allergies, 
liver and kidney function impairment, abnormal electro-
cardiograms, and other issues in the two groups. 1 patient 
in the control group developed constipation, which was 
significantly relieved after reducing the drug dosage. The 
incidence of adverse events was 1/4.0% in the control 
group. None of the patients in the experiment group had 
any adverse events, so the incidence of adverse events was 
0/0.0%. After comparison, no significant difference was 
found in the incidence of adverse events during the treat-
ment period between the control group and the experiment 
group (P>0.05).

Discussion

Functional diarrhea refers to functional bowel disease 
with diarrhea as the main clinical manifestation, caused 
by non-bacterial, non-infectious, and non-foreign body-
induced hyperperistalsis. Patients with functional diarrhea 
have no organic changes. If the symptoms of patients with 
functional diarrhea can’t be improved, it is not conducive 
to the absorption of nutrients; and the long course of the 
disease will also cause malnutrition in patients (13). The 
etiology of functional diarrhea is not clear now, and it may 
be related to factors such as intestinal flora imbalance, 
mental and psychological changes, abnormal gastrointes-
tinal or other organs’ sensory function, and unreasonable 
dietary structure (14,15). Western medicine treatment of 
functional diarrhea is mainly based on the ground of symp-
tomatic treatment. The drugs commonly used clinically for 
functional diarrhea include montmorillonite powder, bis-
muth subcarbonate, and Bifidobacterium viable capsules 
(16). However, long-term use of western medicine can 
cause damage to liver and kidney function, and the recur-
rence rate is also high (17). TCM believes that the main 
lesions of functional diarrhea are in the spleen, stomach, 
and intestines. Therefore, the treatment of the spleen and 
stomach is the key to the treatment of this disease (18). 
In TCM, traditional Chinese drugs and external cupping 
or moxibustion are commonly used to treat functional 
diarrhea, having achieved good results (19). The cupping 
technology can take advantage of the moxibustion method 
in the jar to regulate the functions of the immune, nervous, 

and endocrine systems of the body through the chemical 
effects of electromagnetic waves and photoelectric radia-
tion of near-infrared lights (20).

For the exploration of the clinical efficacy of cupping 
in the treatment of functional diarrhea, patients with func-
tional diarrhea were taken as the research objects. The 
curative effect of oral montmorillonite powder and mont-
morillonite powder combined with cupping were compa-
red. The number of diarrheas in patients exceeded 3 times 
a day, and the results proved that the combined therapy of 
montmorillonite powder with cupping could significantly 
reduce the number of diarrheas and improve the charac-
teristics of patients' stools. The combined therapy had a 
better improvement effect than that of a single one. While 
patients with functional diarrhea were treated, attention 
should also be paid to relieving their mental stress of them 
(21). It was suggested that montmorillonite powder com-
bined with cupping moxibustion could reduce the SAS 
scale scores, so it can regulate anxiety in patients effecti-
vely. It was shown that cupping moxibustion could relax 
the patients physiologically and psychologically, thereby 
relaxing the patients’ spirit. Studies have confirmed that 
patients with long-term diarrhea would suffer from mal-
nutrition and low immunity due to intestinal dysfunction, 
which seriously affects the quality of life of patients (22). 
Montmorillonite powder combined with cupping moxi-
bustion could improve the SF-36 scale scores of patients 
and also improve the quality of life of patients after treat-
ment.

The brain-gut axis is the connecting channel between 
the gastrointestinal neuroendocrine and the central ner-
vous system, which is closely related to the pathogenesis 
of functional diarrhea (23). GAS, MLT, and CCK are also 
in close relation to gastrointestinal function, among which 
GAS can improve the blood flow of gastric mucosa and 
enhance gastrointestinal motility (24). MLT can induce the 
release of pepsin and accelerate gastrointestinal motility 
and emptying (25-27). CCK can inhibit gastric emptying, 
promote the contraction of intestinal smooth muscle, and 
accelerate intestinal peristalsis (28). The GAS, MLT, and 
CCK in the peripheral blood of the patients were signifi-
cantly increased after treatment, and the improvement of 
montmorillonite powder combined with cupping moxi-
bustion was more obvious. It was indicated that the brain-
gut axis was involved in the occurrence of functional 
diarrhea, and montmorillonite powder combined with cup-
ping moxibustion could improve gastrointestinal function 

Figure 6. Comparison of SAS and SF-36 scores between the two 
groups before and after treatment. Note: Figure (A) showed the SAS 
scores, and Figure (B) showed the SF-36 scale scores. *P<0.05 meant 
the differences were compared with the same group before treatment, 
#P<0.05 meant those compared with the control group at the same 
time point.
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by regulating the levels of GAS MLT, and CCK. Treat-
ment methods such as scraping and cupping will stimulate 
and improve the state of the body, and adjust the function 
of the organs, thereby promoting the body's metabolism 
and enhancing the immune function. The results showed 
that after treatment, the levels of CD4

+ and Th17 immune 
cells in the peripheral blood of patients were significantly 
increased, and that of CD8

+ was significantly decreased. 
The effect was more obvious under the combined therapy, 
which was suggested could regulate the immune system 
function of the body. Furthermore, the improvement of 
immune function could promote the treatment of diarrhea 
and prevent the recurrence of the disease.

The clinical effect of oral montmorillonite powder 
combined with cupping moxibustion was significantly 
better than that of a single drug treatment in the treatment 
of functional diarrhea. It protected the gastrointestinal 
function by regulating the function of the brain-gut axis of 
the body. It could also improve the immune system func-
tion, relieve clinical symptoms, and promote the recovery 
of patients. Due to the small sample size and the short fol-
low-up time, no difference was discovered in the incidence 
of adverse events in patients. It lacked the in-depth explo-
ration of the interaction mechanism among the indexes 
as well. In future work, the mechanism of cupping moxi-
bustion in the treatment of functional diarrhea needs to be 
further explored and verified. The results were expected 
to provide a reference for the diagnosis and treatment of 
functional diarrheal diseases.

References 

1. Valentin N, Camilleri M, Altayar O, Vijayvargiya P, Acosta A, 
Nelson AD, Murad MH. Biomarkers for bile acid diarrhoea in 
functional bowel disorder with diarrhoea: a systematic review and 
meta-analysis. Gut. 2016 Dec;65(12):1951-1959. doi: 10.1136/
gutjnl-2015-309889. Epub 2015 Sep 7. PMID: 26347530.

2. Zhao YF, Guo XJ, Zhang ZS, Ma XQ, Wang R, Yan XY, He 
J. Epidemiology of functional diarrhea and comparison with 
diarrhea-predominant irritable bowel syndrome: a popula-
tion-based survey in China. PLoS One. 2012;7(8):e43749. doi: 
10.1371/journal.pone.0043749. Epub 2012 Aug 24. PMID: 
22937091; PMCID: PMC3427143.

3. Hoque KM, Chakraborty S, Sheikh IA, Woodward OM. New 
advances in the pathophysiology of intestinal ion transport and 
barrier function in diarrhea and the impact on therapy. Expert Rev 
Anti Infect Ther. 2012 Jun;10(6):687-99. doi: 10.1586/eri.12.47. 
PMID: 22734958.

4. Schaub N, Degen L. Funktionelle Diarrhoe - Pathophysiologie, 
Abklärung und Therapie [Functional diarrhea - pathophysiology, 
investigation and treatment]. Ther Umsch. 2014 Sep;71(9):551-
8. German. doi: 10.1024/0040-5930/a000551. PMID: 25154691.

5. Delvaux M, Gay G. Approche du malade avec une diarrhée fonc-
tionnelle [Management of a patient with functional diarrhea]. 
Gastroenterol Clin Biol. 2006 Mar;30(3):415-20. French. doi: 
10.1016/s0399-8320(06)73196-7. PMID: 16633307.

6. Chen W, Ma Q, Yang L, Zhang L, Zhu J, Lin W. Curative effects of 
montmorillonite powder combined with dexamethasone on acute 
radiation enteritis. Am J Transl Res. 2021 Jun 15;13(6):7270-
7275. PMID: 34306492; PMCID: PMC8290743.

7. Bi CR, Jing W, Xie XF, Liu YJ. Efficacy and mechanism of tradi-
tional Chinese medicine in relieving antibiotic-resistant bacterial 
diarrhea in children: study protocol for a randomized controlled 
trial. Trials. 2021 Jun 29;22(1):426. doi: 10.1186/s13063-021-

05381-8. PMID: 34187535; PMCID: PMC8244129.
8. Guo J, Xing X, Wu J, Zhang H, Yun Y, Qin Z, He Q. Acupunc-

ture for Adults with Diarrhea-Predominant Irritable Bowel 
Syndrome or Functional Diarrhea: A Systematic Review and 
Meta-Analysis. Neural Plast. 2020 Nov 22;2020:8892184. 
doi: 10.1155/2020/8892184. PMID: 33299403; PMCID: 
PMC7705439.

9. Zhu Y, Wu Z, Ma X, Liu H, Bao C, Yang L, Cui Y, Zhou C, 
Wang X, Wang Y, Zhang Z, Zhang H, Jia H, Wu H. Brain regions 
involved in moxibustion-induced analgesia in irritable bowel 
syndrome with diarrhea: a functional magnetic resonance ima-
ging study. BMC Complement Altern Med. 2014 Dec 16;14:500. 
doi: 10.1186/1472-6882-14-500. PMID: 25516481; PMCID: 
PMC4301658.

10. Zhou Q, Wei S, Zhu H, Hu Y, Liu Y, Yang H, Zeng S, Chai S, 
Li J, Tao M. Acupuncture and moxibustion combined with cup-
ping for the treatment of post-herpetic neuralgia: A meta-ana-
lysis. Medicine (Baltimore). 2021 Aug 6;100(31):e26785. doi: 
10.1097/MD.0000000000026785. PMID: 34397828; PMCID: 
PMC8341313.

11. Dunstan DA, Scott N. Norms for Zung's Self-rating Anxiety 
Scale. BMC Psychiatry. 2020 Feb 28;20(1):90. doi: 10.1186/
s12888-019-2427-6. PMID: 32111187; PMCID: PMC7048044.

12. Kim ED, Won YH, Park SH, Seo JH, Kim DS, Ko MH, Kim GW. 
Efficacy and Safety of a Stimulator Using Low-Intensity Pulsed 
Ultrasound Combined with Transcutaneous Electrical Nerve Sti-
mulation in Patients with Painful Knee Osteoarthritis. Pain Res 
Manag. 2019 Jun 16;2019:7964897. doi: 10.1155/2019/7964897. 
PMID: 31316682; PMCID: PMC6604342.

13. Aganzo Yeves M, Luiza Luca B, Herrero Heras A, Vázquez 
Martínez C. Manejo nutricional de la diarrea crónica funcional 
asociada a desnutrición con una dieta peptídica: un caso clínico 
[Nutritional management of functional chronic diarrhea associa-
ted to malnutrition with peptide diet: a case report]. Nutr Hosp. 
2018 May 17;35(3):747-749. Spanish. doi: 10.20960/nh.1872. 
PMID: 29974788.

14. Carrasco-Labra A, Lytvyn L, Falck-Ytter Y, Surawicz CM, Chey 
WD. AGA Technical Review on the Evaluation of Functional 
Diarrhea and Diarrhea-Predominant Irritable Bowel Syndrome 
in Adults (IBS-D). Gastroenterology. 2019 Sep;157(3):859-880. 
doi: 10.1053/j.gastro.2019.06.014. Epub 2019 Jul 26. PMID: 
31351880.

15. Poortmans P, Kindt S. Diagnostic approach to chronic diarrhoea 
and recent insights in treatment of functional diarrhoea including 
irritable bowel syndrome. Acta Gastroenterol Belg. 2020 Jul-
Sep;83(3):461-474. PMID: 33094595.

16. Flores V, Martínez-Lozano H, Bighelli F, Orcajo J, García-
Lledó J, Alonso-Farto JC, Menchén L. Prevalence of biliary 
acid malabsorption in patients with chronic diarrhoea of func-
tional characteristics: a prospective study. BMC Gastroenterol. 
2021 Feb 9;21(1):56. doi: 10.1186/s12876-021-01637-4. PMID: 
33563227; PMCID: PMC7871394.

17. Dupont HL, Jiang ZD, Belkind-Gerson J, Okhuysen PC, Ericsson 
CD, Ke S, Huang DB, Dupont MW, Adachi JA, De La Cabada 
FJ, Taylor DN, Jaini S, Martinez Sandoval F. Treatment of tra-
velers' diarrhea: randomized trial comparing rifaximin, rifaximin 
plus loperamide, and loperamide alone. Clin Gastroenterol Hepa-
tol. 2007 Apr;5(4):451-6. doi: 10.1016/j.cgh.2007.02.004. Epub 
2007 Mar 26. PMID: 17382603.

18. Li L, Cui H, Li T, Qi J, Chen H, Gao F, Tian X, Mu Y, He R, 
Lv S, Chu F, Xu B, Wang P, Lei H, Xu H, Wang C. Synergistic 
Effect of Berberine-Based Chinese Medicine Assembled Nanos-
tructures on Diarrhea-Predominant Irritable Bowel Syndrome 
In Vivo. Front Pharmacol. 2020 Aug 31;11:1210. doi: 10.3389/



104

Cuiying Yin et al. / Cupping Moxibustion effects on Gastrointestinal and Immune Functions, 2022, 68(6): 98-104

fphar.2020.01210. PMID: 32982718; PMCID: PMC7490548.
19. Zhao JM, Wu LY, Liu HR, Hu HY, Wang JY, Huang RJ, Shi Y, Tao 

SP, Gao Q, Zhou CL, Qi L, Ma XP, Wu HG. Factorial study of 
moxibustion in treatment of diarrhea-predominant irritable bowel 
syndrome. World J Gastroenterol. 2014 Oct 7;20(37):13563-72. 
doi: 10.3748/wjg.v20.i37.13563. PMID: 25309087; PMCID: 
PMC4188908.

20. Yang JH, Lu MJ, Zhao CJ, Wang Y. [Effect of moxibustion at 
"acupoint-open on-time" on immune function and nuclear factor-
κB signaling pathway in aging rats]. Zhen Ci Yan Jiu. 2020 Dec 
25;45(12):980-4. Chinese. doi: 10.13702/j.1000-0607.200079. 
PMID: 33415856.

21. Lan L, Chen YL, Zhang H, Jia BL, Chu YJ, Wang J, Tang SX, 
Xia GD. Efficacy of tandospirone in patients with irritable bowel 
syndrome-diarrhea and anxiety. World J Gastroenterol. 2014 Aug 
28;20(32):11422-8. doi: 10.3748/wjg.v20.i32.11422. PMID: 
25170231; PMCID: PMC4145785.

22. Chang MN, Wei JY, Hao LY, Ma FT, Li HY, Zhao SG, Sun P. 
Effects of different types of zinc supplement on the growth, 
incidence of diarrhea, immune function, and rectal microbiota 
of newborn dairy calves. J Dairy Sci. 2020 Jul;103(7):6100-
6113. doi: 10.3168/jds.2019-17610. Epub 2020 Apr 16. PMID: 
32307167.

23. Wang Q, Wang Y, Niu WM, Yang XH, Liu ZB. [Electroacupunc-
ture improves intestinal function by down-regulating expression 
of 5-HT1AR and c-fos proteins in the hypothalamus and colon 
tissues via brain-gut axis in rats with functional diarrhea]. Zhen 
Ci Yan Jiu. 2019 Jul 25;44(7):501-5. Chinese. doi: 10.13702/
j.1000-0607.180023. PMID: 31368281.

24. Ren X, Wang Y, He Z, Liu H, Xue K. Effects of cefuroxime axetil 
combined with Xingpi Yanger granules on the serum gastrin, mo-
tilin, and somatostatin levels in children with upper respiratory 
tract infection accompanied by diarrhea: results of a randomized 
trial. Transl Pediatr. 2021 Aug;10(8):2106-2113. doi: 10.21037/
tp-21-314. PMID: 34584881; PMCID: PMC8429862.

25. Ozaki K, Onoma M, Muramatsu H, Sudo H, Yoshida S, Shio-
kawa R, Yogo K, Kamei K, Cynshi O, Kuromaru O, Peeters TL, 
Takanashi H. An orally active motilin receptor antagonist, MA-
2029, inhibits motilin-induced gastrointestinal motility, increase 
in fundic tone, and diarrhea in conscious dogs without affecting 
gastric emptying. Eur J Pharmacol. 2009 Aug 1;615(1-3):185-92. 
doi: 10.1016/j.ejphar.2009.04.059. Epub 2009 May 13. PMID: 
19445919.

26. Ali Abuderman AW, M Aldakheel F. Oncogene mutational analy-
sis in imatinib naive population of gastrointestinal stromal tumor 
patients. Cell Mol Biol (Noisy-le-grand). 2020 Dec 31;66(8):26-
32. PMID: 34174973.

27. Rehman HU, Nasir M, Abdul Jabbar M, Ayaz M, Ali MA, Imran 
M, Gondal TA, Tufail T, Aslam F, Qaisrani TB, Sattar MU, 
Salehi B, Martins N, Sharifi-Rad J. Bio-therapeutics effects of 
probiotic strain on the gastrointestinal health of severely acute 
malnourished children. Cell Mol Biol (Noisy-le-grand). 2020 Jun 
25;66(4):65-72. PMID: 32583773.

28.     Di Pierro F, Bertuccioli A, Giuberti R, Saponara M, Ivaldi L. Role 
of a berberine-based nutritional supplement in reducing diarrhea 
in subjects with functional gastrointestinal disorders. Minerva 
Gastroenterol Dietol. 2020 Mar;66(1):29-34. doi: 10.23736/
S1121-421X.19.02649-7. PMID: 32283882.


