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Abstract

Objective : The aim of this study was to evaluate the effect of the
PGE1 analogue, Misoprostol, on gallbladder fasting volume and
meal-stimulated emptying. Prostaglandins’ effects on the gallblad-
der were studied principally regarding mucus production during
lithogenesis. In the few in vitro and in vivo studies, contradictory
results concerning their influence upon gallbladder motility were
obtained. 

Subjects : 13 healthy subjects, 8 females, 5 males, aged
23.4 years (ranges 22-25).

Methods : Gallbladder volumes were assessed by ultrasound,
after measuring the three diameters of the gallbladder in two per-
pendicular planes, using a conventional 2D equipment and a 3D
equipment, after the 3D-reconstruction of the gallbladder. The
volumes were calculated by means of the ellipsoid formula.
Gallbladder emptying variables (residual volume, ejection frac-
tion, area under emptying curve) were assessed during 90 minutes
after a test meal (14 g fat, 425 kcal). Gallbladder emptying was
evaluated in each subject on three different days : without prior
Misoprostol administration, after 200 mg Misoprostol, and after
400 mg Misoprostol. Misoprostol was given orally as a single dose,
60 minutes before the meal. The two-tailed Student’s t test for
paired observations was used to compare the results.

Results : Misoprostol induced a significant decrease of the gall-
bladder fasting volume : from 12.8 ± 4.4 (SD) ml (controls) to 9.1
± 3.6 ml (200 mg Misoprostol) and 5.4 ± 2.6 ml (400 mg
Misoprostol). Gallbladder meal-stimulated emptying was not
influenced by Misoprostol.

Conclusions : Our results indicated that, in healthy subjects,
misoprostol induced a dose-dependent gallbladder emptying in the
fasting state, but did not influence gallbladder postprandial emp-
tying. Pre-prandial Misoprostol administration might be useful to
treat gallbladder stasis in patients with chronic constipation, thus
preventing gallstone formation. (Acta gastroenterol. belg., 2002, 65,
191-195).

Key words : prostaglandins, misoprostol, gallbladder emptying, ultra-
sound.

Introduction

Since the early 1970s there has been an increasing
interest shown in the role of prostaglandins in the gas-
trointestinal tract. Prostaglandins, especially in the E
series, play an important role in gastrointestinal physiol-
ogy and pathophysiology. Prostaglandins have been
found to influence gastric acid production and cytopro-
tection (1), gastric emptying (2), intestinal motility and
intestinal fluid movement (3). Prostaglandins’ effects on
the gallbladder were mainly studied regarding mucus
production during gallstone formation. In the few stud-
ies performed in vitro or in vivo on gallbladder motility
(4-6), contradictory results were obtained, mainly due to

the different species studied and to the type and concen-
tration of prostaglandins used.

We undertook the present study in order to evaluate
the effect of Misoprostol, the synthetic PGE1 analogue,
on gallbladder fasting volume and on gallbladder meal-
stimulated emptying in healthy subjects.

Materials and Methods

Subjects

We studied 13 healthy volunteers, 8 females and
5 males, aged 23.4 (ranges 22-26). Their mean BMI was
20.4 ± 2 kg/m2. All subjects had normal gallbladder at
ultrasonography. Informed consent was obtained from
each subject before examination. The study protocol was
approved by the Ethical Committee of the University.

Method

The ultrasound evaluation was carried out after an
overnight fast (12 hours). None of the subjects took any
medication that might have influenced gallbladder
motility for 24 hours and none smoked on the morning
of the study. None of the volunteers was taking oral con-
traceptive pills.

The gallbladder fasting and postprandial volumes
were calculated by ultrasound after measuring three dia-
meters (length, width and depth) in two perpendicular
planes by conventional 2D examination (Fig. 1) and also
after the 3D reconstruction of the gallbladder (Fig. 2).
Measurements were performed using a Voluson 530D,
Kretz equipment and a dedicated 3D multi-frequency
probe. The ellipsoid formula was used to calculate gall-
bladder volumes (7).

After assessment of the fasting gallbladder volume
(FV), subjects were requested to eat a solid-liquid meal
consisting of one slice of bread (30 g), butter (10 g), one
boiled egg, and tea (300 ml) with sucrose (25 g). The test
meal was equivalent to 14 g fat and 425 kcal (8).

The following variables of gallbladder emptying were
evaluated immediately (time 0) and every 15 min after
the test meal until 90 min : minimal residual volume
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(RV = smallest volume after the meal), ejection fraction
(FV-RV/FV x 100), area under emptying curve (AUC =
% of FV at 90 min), and half contraction time (T/2) of
the gallbladder.

Ultrasound evaluation of gallbladder emptying was
performed in each subject on three different days :
day 1, without any drug (control group), day 2, after
200 mg Misoprostol (M200 group) and day 3, after
400 mg Misoprostol (M400 group). Misoprostol

(Cytotec ; Searle, Chicago, IL) was administered as a
single oral dose 60 min before the test meal. The ultra-
sound examiner was blinded for the study regarding the
medication used by the subjects.

Analysis

Gallbladder volumes were expressed as absolute
values (cm3). Data are expressed as mean ± SD.
Differences between groups were analyzed using the
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Fig. 1. — Gallbladder volume assessment using the conventional 2D equipment

Fig. 2. — Gallbladder volume assessment after the 3D ultrasound reconstruction of the gallbladder
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two-tailed Student’s t test for paired observations, with
statistical significance set at the p < 0.05 level.

Results

Measurements of gallbladder diameters using the 3D
reconstruction of the gallbladder were used to evaluate
Misoprostol effects in our subjects.

Effect of Misoprostol on fasting gallbladder volume

Gallbladder FV decreased significantly after
Misoprostol administration : from 12.8 ± 4.4 ml (con-
trols) to 9.1 ± 3.6 ml (M200) (0.02 > p < 0.05) and to 5.4
± 2.6 ml (M400) (0.001 > p < 0.01 vs controls ; 0.02 >
p < 0.05 vs M200) (Fig. 3).

Effect of Misoprostol on gallbladder emptying

The test meal induced gallbladder emptying in all
three studied groups (Fig. 4). 

In the M200 group, the emptying variables (RV, ejec-
tion fraction, AUC and T/2) were similar to those in con-
trols (Table I). 

In the M400 group, RV was similar to the RV in con-
trols and M200 group, but the ejection fraction was
lower and the AUC was larger (Table I).

The sequential changes in the gallbladder volume
could be represented as a monoexponential process after
the test meal between time 0 and 60 min (Fig. 5). The
slopes of the emptying curves started from different
postprandial gallbladder volumes and were different in
the three groups only during the first 30 minutes after
the test meal. Afterwards, the emptying curves ran
almost parallel in all groups.

Adverse effects of Misoprostol

Three of the subjects developed abdominal cramping
(in one followed by a loose stool) within 30 minutes
after administration of 200 mg Misoprostol. Five of the
subjects developed abdominal cramping after the
400 mg dose (all subjects who experienced pain after the
200 mg dose, repeated the pain, but it was less severe).
In one of the female subjects, a mild uterine haemor-
rhage occurred after the 400 mg dose.

Discussion

Bennett et al. (1977) identified prostaglandins E and
F in human gastric and intestinal mucosa (9). Although
there is some direct and indirect evidence for a role of
prostaglandins in the control of gastrointestinal tract
function, the physiological importance of endogenous
prostaglandins is still unclear (10-14).
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Fig. 3. — The gallbladder fasting volumes (FV) in the three
studied groups.

Fig. 4. — The gallbladder volume changes induced by the mixed meal : FV = fasting volume ; RV = residual volume

Table I. — Variables of gallbladder motor function after
a mixed meal in controls and after oral administration

of misoprostol 200 mg (M200) and 400 mg (M400)
before the mixed meal

Controls M200 M400

FV (ml) 12.8 ± 4.4 9.1 ± 3.6* 5.4 ± 2.6**
RV (ml) 3.5 ± 1.7 3.3 ± 1.9 3.1 ± 1.1

Ejection fraction (%) 70.5 ± 17.3 69.2 ± 15.2 53.5 ± 12.7#
AUC (%) 54.4 ± 18.6 59.9 ± 14.5 73 ± 12.9#
T/2 (min) 17.3 ± 9 22.7 ± 14.9 27.4 ± 14.7

� p < 0.05 vs controls ; ** p < 0.01 vs controls ; # p < 0.02 vs. M200
and controls.
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Misoprostol was the first analogue of prostaglandin
E1, to be commercially available. Its most frequently
reported adverse effect was diarrhoea, which appeared
to be dose-related. Diarrhoea was explained by an
increased fluid and bicarbonate secretion induced by
cAMP stimulation through prostaglandins, but it could
be also due to the prokinetic effect of prostaglandins.
Animal studies suggested that prostaglandins may initi-
ate a giant migrating complex pattern and increase
colonic propulsive activity (15). Misoprostol has proved,
in a small series of patients, to be effective for the treat-
ment of chronic refractory constipation, due to its effect
on colonic motility (16).

Prostaglandins’ effects on the gallbladder were main-
ly studied regarding mucus production during gallstone
formation, and the effect of indomethacin in the preven-
tion of gallstone formation. Prostaglandins have been
shown to influence gallbladder motility, although stud-
ies focussed on the effects on gallbladder motility have
given contradictory results. In a study performed in vitro
on human gallbladder muscle strips (4) and in another
one in vivo (5), prostaglandins stimulated gallbladder
motility. This effect was diminished in gallbladders of
patients with recent acute cholecystitis (4). In a study in
vitro performed on gallbladders prelevated from dogs,
prostaglandins induced relaxation of the gallbladder
muscle (6). This variation in response appeared to be
dependent upon the species studied and the type and
concentration of prostaglandins used. 

Indomethacin, a potent inhibitor of prostaglandin
synthesis, decreased resting tone and rythmic contrac-
tions of gallbladder muscle strips from patients with
acute cholecystitis and also decreased resting gallblad-
der pressure in vivo (17). In contrast, using sonography,
indomethacin enhanced gallbladder emptying in
response to a test meal in a small group of patients after
cholecystolithotomy, but did not influence gallbladder

motility in healthy subjects (18). These contradictory
effects could be due to the small number of cases, or
could be explained in the case when indomethacin also
reduces the tone and resistance to flow of the sphincter
of Oddi (12).

Misoprostol was shown to be rapidly absorbed and
de-esterified to its acid form following oral administra-
tion to healthy volunteers. Peak plasma concentrations
of free acid are reached in 30 to 60 minutes (13,19). We
administered Misoprostol 60 min before the test meal,
an interval also used by Roarty et al. in their study in
humans (15).

We used for evaluating gallbladder emptying the
diameters assessed after gallbladder 3D reconstruction,
because this allowed measurement in two perfectly per-
pendicular planes. 

Our study in healthy volunteers revealed a strong
contraction/emptying of the gallbladder in response to
Misoprostol during fasting, which was dose-dependent.
These results are in agreement with experimental data
(4,5) and with the finding of the relaxing effect of
indomethacin upon gallbladder smooth muscle in
patients with acute cholecystitis (17). Prostaglandin syn-
thesis is stimulated mainly in diseased gallbladders,
which could explain the lack of effect of indomethacin
on gallbladder motility found in a small group of healthy
subjects (18).

Concerning the postprandial gallbladder emptying
after administration of Misoprostol, its amplitude was
not changed as compared with controls. The emptying
curves in the M400 group were similar with those in the
M200 group and in controls after the first 15 minutes
postprandially (Fig. 4). The modified emptying parame-
ters (ejection fraction and AUC 90) in the M400 group
were due to the significantly smaller fasting volumes
(Fig. 2). We concluded that Misoprostol had no influ-
ence upon meal-stimulated gallbladder emptying in
healthy subjects. The interval of 60 min after the oral
administration of Misoprostol could not explain this
finding, because in other studies significant changes in
intestinal motility occurred at 2 hours following oral
administration of Misoprostol (16). 

Our data showed that Misoprostol strongly and in a
dose-dependent manner augmented the gallbladder
emptying during the interdigestive phase in healthy sub-
jects. However, pre-prandial administration of Miso-
prostol did not influence the normal gallbladder
response to a solid-liquid meal. 

To the best of our knowledge, no one has reported
comparatively the effect of Misoprostol on gallbladder
motility during fasting and after meals in healthy sub-
jects. As precipitated gallbladder emptying during the
interdigestive phase stimulates intestinal motility,
Misoprostol effect on gallbladder motility might con-
tribute to diarrhoea, the drug’s most frequent side-effect. 

A possible application of the stimulative effect of Mi-
soprostol on gallbladder emptying could be for treating
gallbladder stasis in patients with chronic constipation.
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Fig. 5. — The emptying curves of the gallbladder after the test
meal in the three studied groups : pp = postprandial volume
(immediately after meal ingestion, time 0).
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Misoprostol has already been successfully used for
refractory constipation treatment in a small group of
patients (16), and the risk of developing gallstones is
greater in patients with gallbladder stasis and and/or
slow intestinal transit (20). Although Misoprostol is
generally well tolerated, it should not be indicated in
women of childbearing age, because it increases uterine
contractility. 
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