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Abstract 

Background: The effects of the prokinetic drug mosapride on esophageal motor 

activity are variable at standard doses. In addition to esophageal motor activities, the 

distensibility of the esophagogastric junction (EGJ) is important for prevention of 

gastroesophageal reflux. However, the effect of mosapride on EGJ distensibility has not 

been reported. We investigated the effects of high-dose mosapride on esophageal motor 

activities and EGJ distensibility.  

Methods: Nine healthy volunteers were enrolled in the study. Peristaltic esophageal 

contraction and lower esophageal sphincter pressures before and after administration of 

40 mg mosapride were examined by high resolution esophageal manometry. Esophageal 

distensibility was also investigated by intra-esophageal impedance planimetry 

(EndoFLIP
®
). 

Results: High-dose mosapride augmented peristaltic contractions, especially in the 

distal esophageal segments (P<0.05). The mean resting lower esophageal sphincter 

pressure was elevated from 25.0 mmHg before administration to 28.9 mmHg after 

(P<0.05). In addition, mosapride significantly reduced EGJ distensibility (P<0.05).  

Conclusions: Mosapride at 40 mg augmented esophageal motor activities and reduced 

EGJ distensibility in healthy volunteers. 

 

Keywords: distensibility, esophagogastric junction, manometry, mosapride   
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Introduction 

Gastroesophageal reflux disease (GERD) is caused by the pathological reflux of 

gastric contents. Since acidic reflux is the main cause of GERD, inhibition of gastric 

acid secretion by administration of proton pump inhibitors (PPIs) is widely used as 

first-line therapy. However, approximately 30% of treated patients complain about 

reflux symptoms with PPI use and require additional treatment [1, 2]. As a second-line 

therapy, mosapride, a prokinetic agent activating the serotonin 5-HT 4 receptor, has 

been used in clinical practice, though reports concerning its beneficial effects for GERD 

are conflicting [3-6], as some have shown an augmenting action of mosapride on 

esophageal peristalsis and lower esophageal sphincter pressure [3-5], while others failed 

to find those activities [6]. These conflicting results may be derived from different 

dosages, with higher doses possibly necessary to gain beneficial therapeutic effects. 

The esophago-gastric junction (EGJ) is an important structure to prevent 

gastro-esophageal reflux. Patients with GERD show high distensibility of this area and 

the cross-sectional area (CSA) of EGJ during pressure distension is known to be larger 

than that in normal individuals [7]. Therefore, drugs that reduce EGJ distensibility and 

decrease the CSA of EGJ are expected to inhibit pathological gastroesophageal reflux. 

Recently, endoluminal functional lumen-imaging probe (FLIP; EndoFLIP
®
, Crospon 

Ltd, Galway, Ireland) has been demonstrated to be useful to evaluate the distensibility 

of upper and lower esophageal sphincter [7, 9-12]. In this study, the effect of high-dose 

mosapride on EGJ distensibility and esophageal motor function was investigated by 

using EndoFLIP system and high-resolution 36-channel manometry in healthy 

volunteers to test the feasibility of the drug as a possible therapeutic agent for patients 

with GERD.  
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Methods 

Nine normal healthy male volunteers (age 21-52 years old, mean 35.2 years) 

without any abdominal symptoms were enrolled in this study. After fasting for at least 8 

hours, a high-resolution 36-channel manometry sensor catheter (ManoScan
360
; Sierra 

Scientific Instruments, Los Angeles, CA) was transnasally introduced into the 

esophagus and esophageal motor activity was measured in a supine position [8]. Next, 

the manometry catheter was withdrawn and an endoluminal functional lumen-imaging 

probe (FLIP; EndoFLIP
®
, Crospon Ltd, Galway, Ireland) was transnasally inserted in 

the same manner as the manometry catheter and positioned at the EGJ, then 

distensibility of the EGJ was also measured in a supine position [7, 9-14]. After baseline 

measurements of esophageal motor activities and EGJ distensibility were obtained, 

mosapride was orally administered. The maximum serum concentration of mosapride is 

known to be reached at 2.7 hours after oral administration, and the maximal clinical 

dose of mosapride used in Japan is 40 mg in 2 divided doses with a 2-hour interval. 

Therefore, mosapride at 20 mg was orally administrated to the volunteers, followed by 

another 20 mg orally 2 hours later. One hour after the second dose, esophageal 

manometry and EGJ distensibility measurements were repeated. Those values obtained 

before and after mosapride administration were then compared, and analyzed. 

Esophageal motor function using high-resolution 36-channel manometry was 

evaluated according to a previously reported method [6, 15-17]. Based on the 

manufacturer’s instructions, the transducers were calibrated before each measurement. 

The catheter was inserted transnasally, and then the measurements were performed in a 

supine position starting 5 minutes after insertion. Resting lower esophageal sphincter 

(LES) pressure was measured for at least 5 minutes. Esophageal body peristaltic 
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contractions were measured after drinking 5 ml of water, which was repeated at 

2-minute intervals until 5 complete contraction records were obtained. According to 

previous reports, esophageal body peristaltic contractions were separated into 3 

segments (oral, middle, lower), as previously reported [18, 19] (Figure 1). We 

determined the maximum peristaltic contraction pressure in each segment and 

calculated the mean of 5 separate contractions in each subject. 

The distensibility of EGJ was determined by using EndoFLIP system [9-14]. The 

EndoFLIP uses impedance planimetry with 16 electrodes to measure the CSA at 5-mm 

intervals inside a saline-filled bag (length 80 mm). With this system, the bag is attached 

to the tip of the catheter probe and can be filled with different volumes of fluid. In 

addition, the diameter and intra-bag pressure can be simultaneously assessed, and the 

CSA of EGJ and intra-bag distensibility pressure evaluated at the same time. The 

distension probe and pressure transducers were calibrated based on the manufacturer’s 

instructions. The pressure sensor was set to 0 before insertion of the catheter and then 

the deflated catheter was transnasally inserted. In our study protocol, the balloon was 

inflated to volumes of 20, 40, and 50 ml. Peristaltic waves were often visible and 

ignored, with data obtained as soon as a steady state of a combination of intra-bag 

pressure, minimum diameter (Dmin), and CSA was observed with real-time imaging. 

We recorded diameter (mm), CSA (mm
2
), and distensibility indices (DI mm

2
/mmHg), as 

previously reported [9, 13]. The EGJ distensibility index was based on the narrowest 

CSA in relation to the corresponding intra-bag pressure and calculated with the 

following equation: [narrowest CSA/ (intra-bag pressure + intragastric pressure affects)]. 

EGJ distensibility was successfully measured in all 9 of the volunteers in this study. 

A Wilcoxon signed rank test was used for statistical comparisons between the 
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mosapride administered and control periods. All calculations were done with Stat View 

5.0 software (Abacus Concepts Inc., Berkeley, CA, USA) for Macintosh. Differences at 

p<0.05 were considered to be statistically significant. 

The study protocol was approved by the ethical committee of Shimane University 

Faculty of Medicine. Written informed consent was obtained from each of the enrolled 

volunteers. 
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Results 

Manometry data for 1 volunteer were not obtained because of mechanical trouble, 

thus those results from 8 volunteers were analyzed. The maximal contraction pressure 

was highest in the lower segment (segment 3) and lowest in the upper segment (segment 

1). Mosapride administration tended to increase the peristaltic contraction pressure in 

segments 1 and 2 (upper and middle segments of esophagus), though the differences did 

not reach statistical significance. In the lower segment, mosapride given twice (40 mg 

total dose) resulted in a statistically significant increase in mean maximum contraction 

pressure (from 130.0 to 147.7 mmHg), as shown in Table 1. In addition, mean LES 

resting pressure in a supine position increased from 25.0 to 28.9 mmHg following 

administration of 40 mg of mosapride. Therefore, mosapride at a higher dose was 

considered to augment esophageal contractions, especially in the distal segments and 

EGJ areas. 

The FLIP bag was configured into an hourglass shape when distended to straddle 

the EGJ, with the central constriction at the diaphragmatic hiatus during both the 

mosapride treated and non-treated periods. The diaphragmatic hiatus consistently fit to 

the least distensible locus with a minimal opening diameter (Figure 2). The hiatal 

diameter (D min) and CSA progressively increased with distending volume, as did the 

intra-bag pressure. During the mosapride administration period, intra-bag pressure was 

higher and the hiatal CSA was lower with the 40- and 50-ml intra-bag volumes (P<0.05), 

as shown in Table 2. At all distensible pressures, the extent of the EGJ opening during 

the mosapride treated period was smaller than that during the non-treated period (Figure 

3). Using intra-bag pressure and hiatal CSA, an EGJ distensibility index (DI) was 

calculated for each distension volume (Table 2). This index was significantly and 
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consistently lower during administration of mosapride at each distention volume, 

suggesting a reducing effect of mosapride on EGJ distensibility. 
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Discussion 

In the present study, high-dose (40 mg) mosapride was found to not only augment 

peristaltic esophageal body contractions and LES pressure but also reduce EGJ 

distensibility. The anti-reflux mechanism of the esophagus is composed of 3 different 

factors. First, the high pressure zone at the LES prevents reflux of gastric contents. 

Indeed, free and stress-induced gastroesophageal refluxes are known to frequently occur 

in GERD patients with lowered LES pressure [20, 21]. Next, the limited range of EGJ 

distensibility reduces high volume fluid reflux from the stomach, whereas patients with 

GERD have been reported to have a higher amount of EGJ distensibility in studies 

using a FLIP or similar method [7, 22]. Finally, efficient esophageal body peristaltic 

contractions are important to clear refluxed gastric contents from esophagus [23-26]. 

These 3 factors composing the anti-reflux mechanism were investigated in the present 

study using 2 different techniques; high resolution manometry of the esophagus and a 

FLIP method. 

We enrolled 9 normal volunteers without GERD to assess the feasibility of 

mosapride as a possible drug to treat PPI-resistant GERD patients. Mosapride stimulates 

gastrointestinal contractions by activating the serotonin 5-HT 4 receptor and releasing 

acetylcholine from vagal efficient neurons [27]. With its administration, gastric 

emptying has been reported to be accelerated [28]. Although lower doses of mosapride 

failed to augment esophageal motor functions [6], higher doses were reported to 

enhance esophageal contractions [29, 30]. In the present study, a high dose of 40 mg 

was shown to augment esophageal body peristaltic contractions and suggested to 

facilitate the esophageal clearance mechanism. In addition, we found that mosapride 

elevated resting LES pressure with possible efficient protection against stress-induced 
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gastroesophageal reflux. In the present study, esophageal high-resolution manometry 

revealed the potential anti-GERD action of mosapride in normal individuals. 

In addition to augmented esophageal contractions, mosapride was found to reduce 

EGJ distensibility. When a FLIP bag was serially inflated at the EGJ, the narrowest part 

of the hiatus gradually widened both before and during mosapride administration. The 

intra-bag pressure was higher with the same intra-bag volume during mosapride 

treatment, while the CSA of the narrowest hiatal locus was smaller. These changes in 

minimal diameter at the hiatal locus also showed a similar trend with those of the hiatal 

CSA. Together, our results indicated that intraluminal pressure-induced distension of 

the EGJ was reduced by mosapride administration, suggesting its effect to produce a 

stronger EGJ barrier against high volume fluid reflux.  

There are some limitations in this study. First, the study subjects were normal 

individuals without GERD. In addition, we did not investigate the direct effects of 

mosapride on gastroesophageal reflux, because of the limited reflux present in the 

normal volunteers. The methods for dosage of mosapride in this study may be 

impossible for GERD patients in clinical practice, although our findings suggest the 

possible value of mosapride as a research target for potential use in PPI-resistant GERD 

patients. Therefore, further studies are recommended to demonstrate the efficacy of 

high-dose mosapride on GERD-related gastroesophageal reflux. 

In summary, mosapride, a prokinetic drug featuring 5-HT4 stimulation, at a dose 

of 40 mg reduced EGJ distensibility, and also augmented esophageal body peristalsis 

and LES pressure. 
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Table 1. Esophageal motor activity (n=8) 

 

Values are expressed as the mean ± SE. 

*vs. before administration (P < 0.05) 

Table 2. Esophagogastric junction distensibility (n=9) 

 before 

administration 

after administration 

maximal peristaltic contraction   

segment 1 (mmHg) 77.2±13.1 83.5±17.2 

segment 2 (mmHg) 112.0±15.2 131.1±22.3 

segment 3 (mmHg) 130.0±18.8 147.7±23.7* 

resting LES pressure (mmHg) 25.0±2.5 28.9±3.7* 

 before 

administration 

after administration 

distention volume, 20 ml   

minimum diameter (Dmin) (mm) 5.6±0.3 5.6±0.4 

hiatal CSA (mm
2
) 25.2±2.5 25.9±4.8 

intra-bag pressure (mmHg) 10.3±1.4 18.5±3.9** 

DI (mm
2
/mmHg) 2.9±0.6 2.2±0.7* 

distention volume, 40 ml   

minimum diameter (Dmin) (mm) 14.4±0.3 11.4±1.1* 

hiatal CSA (mm
2
) 163.0±5.9 110.3±18.5* 

intra-bag pressure (mmHg) 25.9±3.2 31.4±3.2* 
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Values are expressed as the mean ± SE. 

*vs. before administration (P < 0.05) 

**vs. before administration (P < 0.01) 

DI: distensibility index 

  

DI (mm
2
/mmHg) 7.1±0.9 4.1±0.8** 

distention volume, 50 ml   

minimum diameter (Dmin) (mm) 18.1±0.4 16.4±0.5** 

hiatal CSA (mm
2
) 259.6±12.0 211.9±12.8** 

intra-bag pressure (mmHg) 33.1±2.3 37.1±3.7* 

DI (mm
2
/mmHg) 8.2±0.8 6.4±0.9** 
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Figure legends 

Fig. 1. 

Pressure tomography observed by high-resolution manometry in a representative 

case. Esophageal peristaltic contractions were divided into 3 segments by 2 troughs and 

the lower segment showed the strongest contractions. Esophageal peristaltic 

contractions and esophageal resting pressure were higher in the mosapride-treated 

period (b) as compared to the non-treated period (a). 

 

Fig. 2. 

Shown is a representative set of volumetric FLIP distensions observed during 

mosapride treated (lower) and non-treated (upper) periods. Number of volume shows 

volume of inflated air. EGJ distensibility is illustrated as a cylinder of varying diameter 

with the corresponding intra-bag pressure. The hourglass shape of the EGJ was 

narrowed at the hiatus (arrows). The EGJ became narrower with mosapride treatment. 

 

Fig. 3. 

EGJ distensibility with and without 40-mg mosapride administration. FLIP bag 

pressure (x-axis) and hiatal CSA (y-axis) were measured with the FLIP bag filled to 20 

ml (triangles), 40 ml (squares), and 50 ml (circles) of fluid. Intra-bag pressures were 

consistently higher at similar hiatal CSA values with administration of mosapride, 

suggesting reduced EGJ distensibility. 
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