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Abstract
AIM: To investigate the pathogenesis of abnormal gallbladder (GB) 
emptying and the effect of domperidone (Dom) on GB emptying in 
patients with irritable bowel syndrome (IBS).

METHODS: The effects of DOM on GB emptying were studied in 20 
IBS patients and 18 healthy controls by real time ultrasonography, 
using randomized, double-blind, and controlled methods.

RESULTS: Fasting GB volume was significantly higher in IBS patients 
than in controls (24.136 ± 1.38 cm3 vs  19.793 ± 1.487 cm3, x-± 
sx-, p  < 0.01). In controls, 30 min after 10 mg Dom orally, the GB 
ejection fraction (GBEF) was decreased significantly (p  < 0.005), and 
the magnitude of this decrease was greater after 20 mg Dom. The 
difference between these two doses was not significant (p  > 0.05). 
In IBS patients, GBEF was significantly increased 15 min after 10 
mg Dom orally (p  < 0.01), and the magnitude of this increase was 
greater with 20 mg Dom (p  < 0.001). This difference was even more 
marked with prolongation of time after oral Dom. The GBEF in IBS 
patients with segmental contraction was significantly less than that 
with hypermotility (p  < 0.01), and the increase of GBEF was more 
marked after oral Dom in IBS patients with segmental contraction 
than those with hypermotility (p  < 0.01).

CONCLUSION: GB emptying function is abnormal in patients 

with IBS. The feeble contractility of the GB and/or the incomplete 
relaxation of Oddi sphincter may be factors that directly affect GB 
emptying in IBS patients. Dom can significantly improve GB emptying 
function and may decrease the risk of forming GB stones in these 
patients.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a chronic disease with smooth 
muscle dysfunction in many organs[1-4]. In IBS patients, abnormal 
gallbladder (GB) emptying function, increased fasting GB volume 
(GBV), and incomplete postprandial GB emptying have been 
found[5,6]. Nevertheless, the pathogenesis of abnormal GB emptying 
remains unknown, and there is no reasonable treatment strategy 
for improving GB emptying in IBS patients. Domperidone (Dom), a 
dopamine receptor antagonist, can promote stomach emptying[7], 
but it is not clear whether it can improve GB emptying in IBS 
patients. There are adrenergic and cholinergic receptors in the 
smooth muscle of the GB and the Oddi sphincter (OS)[8], and it 
is assumed that there may be dopamine receptors in these sites, 
thereby explaining the effect of Dom on GB emptying. Because 
decreased GB emptying is a predisposing factor for GB stone 
formation, it is necessary to investigate the pathogenesis of 
abnormal GB emptying in patients with IBS and to observe the 
effect of Dom on GB emptying. Here, we performed a randomized, 
double-blind, controlled study using ultrasonography to measure 
GBV and to investigate the effect of Dom on GB emptying.

MATERIALS AND METHODS
Subjects
Twenty patients with IBS (IBS group) and 18 healthy controls (control 
group) were included in this study, and these two groups were 
comparable for age, sex, height, and body weight (Table 1).

All patients were randomly selected inpatients, and their disease 
courses were between 2 to 28 (mean 8.7) yr without any operation 
history. Clinical, laboratory, and other examinations revealed 
no organic pathologic process and no gastrointestinal disorders 
induced by diabetes mellitus, etc., and IBS was diagnosed in 
accordance with the criteria[9]. According to criteria[10] based on main 
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manifestations of the digestive tract, nine patients were classified 
with hypermotility type (in which the main manifestations were 
diarrhea or accompanied by abdominal pain), seven patients were 
classified as segmental contraction of intestine type (in which the 
main symptoms were abdominal pain and dry feces, the frequency 
of bowel movement might not decrease), and the remaining four 
cases could not be classified into the other two categories and were 
included in a separate group. All drugs were stopped 3 d before 
ultrasonographic examination.

Healthy subjects (Table 1) were randomly selected healthy 
volunteers who had no disease in the livers, GB, pancreas, or 
gastrointestinal tract, and all had normal tests for blood sugar and 
lipids. Alcohol was avoided 3 d before and during the study. 

GB ultrasonography
All subjects fasted for 12 h and were examined using the same real 
time ultrasonographic unit (SSD-630, Hitachi Aloka Medical Ltd., 
Tokyo, Japan). GBV was determined according to the method of 
Jonderko et al[11] by the same investigator who did not know the 
aims and contents of the study and the diagnosis of the patients. 
The examination was carried out in the same position, same place 
(skin guide marks were used in each case), and same phase of 

respiration each time for each subject. GBV was calculated by the 
formula.

V = 1/6π·L·W·H
Where: V is GBV, L is GB length (sagittally), W is width, and H 

is GB height. The GB ejection fraction (GBEF) was calculated by the 
formula for each considered interval after the meal stimulus:

GBEFt = (Vf - Vt)/Vf  × 100%
where: GBEFt is GB ejection fraction at time t (t = 15, 30, 45, 60 

min), Vf is before the meal GBV, Vt is GBV at time t.

Study design
Drug preparation: The powder of 10 mg (Dom1) and 20 mg (Dom2) 
(product of Janssen Pharmaceutical Ltd, Xi’an, China) was filled in 
a separate capsule of the same color and size by a pharmacist, and 
bottled and labeled as “three” and “four”.

GBV measurement: All subjects received ultrasonography 
separately at 8:30 AM in the recumbent position, and the fasting 
GBV was determined three times and the mean values were taken 
to be a reference value. Then, a fatty meal (260 mL cream and 
egg containing 35 g fat) was given to the subject to take within 2 
min. The GBV was determined at 15 min intervals for 60 min. On 
a separate day, the fasting GBV was determined in the same way 
as above. Afterwards, an investigator, who did not know the name 
of the drug in the capsule, randomly took a capsule (the number 
and order were recorded) and gave it to the subject to take. Ten 
minutes later, the fatty meal was given as previously. A small drink 
of water (50 mL) was allowed to facilitate the passage of the capsule 
along the esophagus. The subjects lay on a couch while the GBV 
measurement was being taken, and they were allowed to move 
freely between measurements.

Statistical analysis
GBV (cm3) and GBEF (%) are expressed as x- ± s. Paired Student's 
t test was used to compare the difference between two groups, 
and linear regression was used to analyze the relationship between 
variables. p < 0.05 (two sides) was considered to be statistically 
significant. 

RESULTS
All subjects completed the study. The fasting GBV in the IBS group 
(24.136  ± 1.138 cm3) was significantly higher than that in controls 
(19.793  ± 1.487 cm3) (p < 0.01). GB emptying function and the 
effect of Dom on GB emptying in IBS patients and controls are 
shown in Figures 1 and 2, Table 2.

Comparison of GBEF in patients with IBS of different subtypes (Table 3)

DISCUSSION
The present study found that there was a significant abnormality 
in GB emptying function and an increased fasting and postprandial 
GBV in IBS patients compared to healthy controls. These measures 
were also remarkably different among the different subtypes of IBS. 
Oral Dom treatment improved GB emptying and increased GBEF, 
and these effects were more remarkable for Dom2 than for Dom1. 
In healthy controls, oral Dom1, and especially Dom2, decreased GB 
emptying Dom2; and the decrease at 60 min after the meal reached 
the level of IBS patients who did not take the drug. This suggests 
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Figure 1  Gallbladder (GB) emptying after oral domperidone in 20 irritable bowel syndrome 
(IBS) patients after a meal stimulus. ● no drug, or ■ 10 mg Dom and ▲ 20 mg Dom. aP < 0.05, 
bP < 0.01, eP < 0.001, vs no Dom. GBEF: Gallbladder ejection fraction; Dom: Domperidone.
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Figure 2  Effect of oral Domperidone on meal induced Gallbladder emptying in 18 controls. ● 
no Dom or ■ 10 mg Dom and ▲ 20 mg Dom. aP < 0.05, bP < 0.01, vs no Dom. GBEF: Gallbladder 
ejection fraction; Dom: Domperidone.

Table 1  Characteristics of patients and controls studied

Characteristics Patients (n  = 20) Controls (n  = 18)

Mean age (a)   33.15 ± 2.16   32.85 ± 2.25
(Range) (18-56) (22-54)
Males/Females 11/9 9/9
Mean weight (kg)   59.45 ± 1.47   57.77 ± 1.26
(Range) (46.5-70.4) (47.0-67.5)
Mean height (cm) 165.50 ± 1.13 166.80 ± 1.21
(Range)     (155.5 ± 178.2)     (154.6 ± 179.0)
Mean body index (kg/m2)   22.24 ± 1.21   22.07 ± 1.26
mass (Range)     (16.24 ± 26.21)     (17.69 ± 24.82)
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that dysfunction of GB smooth muscle or OS and intestinal smooth 
muscle is similar in IBS; and that the factors that are inhibited by 
Dom in healthy patients may be the same as those affected in 
IBS patients. Sood et al[5] observed that there was no significant 
difference in GB emptying between patients with predominant 
diarrhea and those with constipation. This is in contrast to our 
results, and this difference may result from either (1) variance 
with sampling or (2) classification of our IBS patients by not only 
symptoms but also the mechanism of inducing symptoms[10] 
because the underlying mechanisms may be different in different 
subtypes[12,13]. In addition, our patients were randomly collected, and 
the number was limited. Not all subtypes were included, and the 
number of cases of some subtypes was relatively small. Therefore, 
the GB emptying function in patients with IBS of different subtypes 
and the exact effects of Dom on GB emptying in them remain to be 
determined.

GB emptying is a complex process involving many factors 
with many components, being controlled by nerves, regulated 
by hormones[14,15], and influenced directly by the functional 
conditions of GB and OS. Of these, the most important is the GB 
contraction, OS relaxation, and coordination of the two. There are 
α and β cholinergic receptors, cholecystokinin (CCK) receptors, 
and others[16]in the wall of GB and OS. Immunohistochemical 
studies have documented the presence of dense concentrations of 
neuropeptide containing myenteric nerves in the OS[17]. Physiologic 
studies have confirmed that these peptides exert significant effects 
on biliary motility. In healthy people, the entry of a fatty meal into 
the duodenum results in release of CCK, which causes the GB to 
contract, the OS to relax, and the GB to empty; GBEF can reach 
80% or more 60 min after the meal. The mechanism by which GBEF 
decreases after oral Dom may be via Dom-induced OS contraction 
or inhibition of relaxation of OS, making OS relaxation weak. 
Dom antagonism of the β or dopamine receptors in OS blocks the 
excretion of bile from the biliary duct. In the present study, we did 
not determine the concentrations of CCK and other neuropeptides 
in blood and the pressure of OS before and after oral Dom. 
Also, we do not know if there were changes of CCK release from 
intestinal mucosa or differences in the number and sensitivity of the 
receptors, such as β, CCK, etc., in GB and OS[18] because there were 
abnormal changes in these aspects in IBS patients. In addition, the 
disorder of gastrointestinal motility was frequent in IBS patients. 
Since it is known that Dom promotes stomach emptying[7], it is 
possible that changes in GB emptying occur after oral Dom in our 
patients. According to reports by Duan et al[19] and Guelrud et al[20] 
and the results gained in the present study, healthy persons and 
IBS patients respond differently to Dom, so the effect of stomach 

emptying on GB emptying function can be excluded. Our main 
finding is that Dom can strengthen the contraction of weakened GB 
smooth muscle in IBS patients and at the same time may cause the 
OS to relax through stimulating dopamine receptors.

The present study demonstrates that IBS is a chronic systematic 
dysfunctional disease involving all smooth muscles[1] and that 
its pathogenesis may differ within the subtypes. Oral Dom can 
significantly improve GB emptying in IBS patients. Our study 
has revealed a role for abnormal GB emptying function in the 
pathogenesis of IBS, providing support for the use of Dom clinically 
in the treatment of IBS.
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