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The action of a calcium channel blocker (verapamil) on
gallbladder contractions in humans

Kalsiyum kanal blokerlerinin (verapamil) safra kesesi kontraksiyonuna etkisi

Sait KAPICIOGLU MD', Omer SENTURK MD?, Nail BAMBUL MD?, Koptagel ILGUN MD*

Section of Gastroenterology', Trabzon,
Social Security Hospital, Clinic of Internal Medicine®, Istanbul

SUMMARY: While the inhibiting action of calcium antagonists
on the gastrointestinal motility is well documented, its action on
the biliary tract has not been extensively studied, despite its
potential clinical usefulness. Twenty healthy volunteers partic-
ipated in this study. The gallbladder volumes were measured
using ultrasonography, After the baseline measurement, the
subjects received 80 mg of verapamil (n=10) or placebo (n=10)
per oral in the morning 1 h before rescanning. The gallbladder
was rescanned in 15 min intervals for 60 min. At the end of this
period all the volunteers received a standard liquid test meal
(Ensure®), and then scans were performed again. Verapamil
increased the fasting gallbladder volume to a maximum of
61.2% to 74.2% compared to the baseline (p<0.05) and of 49.1%-
62.6% compared to the placebo group (p<0.05). Besides, the
postprandial gallbladder volume increased to a maximum of
4.6%-61.2% compared to the baseline (p<0.05) in the first 30
min. Then it decreased to the baseline value. The gallbladder
volume of the verapamil group was increased to a maximum of
86.8%-111.7% compared to the placebo group (p<0.05 and 0.01).
These results demonstrated that verapamil significantly
increased fasting and postprandial gallbladder volume.
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The class of calcium antagonists is constituted by
pharmacological agents which inhibit the contrac-
tion evoked by extracellular calcium in depolar-
ized smooth muscles (1). This action results from a
selective interaction with calcium channels associ-
ated with the pericellular membrane.

Nifedipine, a calcium channel blocker, has been
observed to decrease the basal pressure of the
sphincter of Oddi, to lower the amplitude, to short-
en the duration, and to decrease the contraction
frequency of the sphincter in healthy volunteers
(2), and these effects are even more pronounced in
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OZET: Kalsiyum kanal blokerlerinin diiz kas kontraktilitesini
azalttiginin gosterilmesinden sonra safra kesesi motilitesi i¢in
cok az sayidaki deneysel calismaya konu olmugtur.’ Bu amagla
planlanan ¢alismalarda elde edilen sonuglarla kalsiyum kanal
blokerlerinin kullanim alarinin kardiyovaskiiler ve nérolojik
hastaliklar yaninda gastrointestinal sisteme de genisletilme-
sine imkan saglayabilecegi diigiiniilmiigtiir. Bu ¢alismada
goniilliilerin safra kesesi hacim ve alanlart 12 saatlik agliktan
sonra ultrasonografi ile élgiildii (n=20). Takiben kisilere plase-
bo veya 80 mg verapamil oral tb verilerek 2 saat sonra 15 daki-
ka ara ile bir saat boyunca ayni élgiimler tekrarland:. Standart
test yemeginden (Ensure®) sonra bir saatlik élciimlere gecildi.
Verapamil safra kesesi hacmini bazale gére % 61.2-74.2
(p<0.05), kontrol grubuna giére % 49.1-62.6 (p<0.05) oraninda
arttirdr. Verapamil postprandial voliimii énemli élgiide etkiledi
ve ilk 30 dk kontrol bazal degerlerden % 4.6-61.2 (p<0.05)
oraninda yiikseldi. Daha sonra bazal degere ve bir saat icinde
de kontrole gire % 86.8-111.7 (p<0.05-0.001) yiiksek kaldi. Bu
sonuclar verapamilin safra kesesi voliimiinii arttirdigint
gistermektedir.

Anahtar sozciikler: Kalsiyum kanal blokeri, verapamil, safra
kesesi kontraksiyonu, insan

patients suffering from sphincter of Oddi dyskine-
sia (2). Patients with sphincter of Oddi dyskinesia
often have an impaired emptying of the biliary
tree shown in cholecystography, which can be
improved by nifedipine. Nifedipine diminishes bil-
iary pain (3). According to one study, nifedipine
reduces the contractility of the gallbladder (4).

The inhibiting action of calcium antagonists on
the gastrointestinal motility is well documented.
Despite its potential clinical usefulness, its action
on the biliary tract has not been clearly docu-
mented. Therefore, we investigated the effect of a
calcium channel blocker (verapamil) on fasting
gallbladder volume in normal subjects.
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Table 1. Effect of verapamil and placebo on gallbladder (volume/mL)

Mean volume in different time (X+SEM)

Groups Baseline 60 75 90 105 Ens. 120 135 150 165 180
Verapamil 28.5+9.7* 30.4+13.2* 30.4+12.8* 30.8+11.6*" 30+12* 28.5+8.1*%" 23.4+8™ 18.5+7.1™ 16.4+7.3™
Control 17.7£10.3 17.7+10.3 19.1x12.2 20.4+10.8 19+10.1 19.2+10.2 14.3+7.5 11.1+7.5 8.8+5.6 8.4+5.6

*p<0.05 difference from baseline
T: p<0.05, TT: p<0.01 difference from control

MATERIAL AND METHODS

Twenty healthy volunteers (mean age 48+11 years
all within = 12% of ideal body weight) agreed to
participate in the study after the protocol and the
test procedures had been explained to them. All
the subjects completed the protocol. Scans were
performed at 9:00 AM after a 12 h fasting. After
the basal measurement was taken, the volunteers
received either 80 mg verapamil (n=10) or placebo
(n=10) per oral 1 h before rescanning.

The gallbladder was rescanned in 15 min intervals
for 60 min. At the end of this period, all the vol-
unteers received a standard liquid test meal
(Ensure®) (375 cal/250 mL, protein 16.7%, fat 30%,
carbohydrate 53.3%) and then scans were repeat-
ed.

The gallbladder volumes were measured by ultra-
sonograph (5). Real-time ultrasound scans were
obtained with Siemens sonoline SL-2 using a 3.5
or 5 MHz transducer. The subjects were scanned
supine in the right anterior oblique position by a
radiologist trained in ultrasonography. The gall-
bladder was visualized in the longitudinal and
transverse planes, and measurements of the max-
imum length, width, and height were taken in
duplicate. The volume of the gallbladder was sub-
sequently calculated using the ellipsoid method
(volume=0.52xlengthxwidthxheight).

The results were expressed as mean + SEM unless
otherwise stated. For statistical analysis, the
Wilcoxon matched pairs signed-rank test or the
Wilcoxon U test was used where appropriate. The
level of significance was set at p<0.05.

RESULTS

The administration of verapamil increased the
fasting gallbladder volume to a maximum of
61.2%-74.2% compared to the baseline (p<0.05)
and of 49.1%-62.6% compared to the placebo group
(p<0.05) (Figure 1). In the verapamil group, sig-
nificant changes in the postprandial gallbladder
volumes were observed. The postprandial gall-

bladder volume increased to a maximum of 4.6%-
61.2% compared to the baseline (p<0.05) in the
first 30 min, then decreased to the baseline value.
In the verapamil group, the gallbladder volume
was increased to a maximum of 86.8%-111.7%
compared to placebo group (p<0.05 and 0.01)
(Table 1) (Figure 1).

No side effects were reported by the subjects when
80 mg verapamil was taken.

DISCUSSION

The significant inhibitory effect of a calcium chan-
nel blocker on human gallbladder emptying, as
demonstrated in the present study, is in agree-
ment with previous observations (2, 4) but not
with others which had suggested that a significant
effect of a calcium channel blocker on ceruletide-
induced gallbladder contraction (6).

The gallbladder volume in the interdigestive state
is a result of: 1) hepatic bile secretion, 2) conden-
sation of bile within the gallbladder, 3) gallbladder
contractility and, 4) sphincter of Oddi contractili-
ty.

No information is available concerning whether
calcium channel blockers could affect the post-
prandial release of cholecystokinin (CCK) and
whether other gastrointestinal hormones are
involved in the regulation of gallbladder contrac-
tility (7, 8). Nevertheless a calcium channel block-
er (nifedipine) at an oral dose was demonstrated to
significantly decrease the basal and submaximal
pentagastrin or meal-stimulated gastric acid
secretion without affecting the postprandial gas-
trin release (9, 10). Since a CCK output stimulat-
ed by duodenal acidification would be expected,
the decreased acid load may cause a decrease in
postprandial gallbladder emptying (4). According
to another study, a significant rise in plasma CCK
occurs within 20 min postprandially and reaches
its maximum 40 min after a meal stimulus (11).
Accordingly, it was just 30 and 40 min after the
test meal ingestion when an inhibitory effect on
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Fig‘ul‘e 1. The mean Volume in different time. *p<0.05 difference from baseline T: p<0.05, TT: p<0.01 difference from control

meal-induced gallbladder emptying was observed.
Finally, an interference of nifedipine with the
CCK effect on the gallbladder muscle can be
excluded on the basis of in vitro experiments using
whole guinea pig gallbladders (4), involving cat
gallbladder muscle strips (12, 13). These authors
demonstrated that CCK contracts the gallbladder
muscle by mobilizing calcium from intracellular
stores. Since calcium channel blockers influence
the influx of extracellular calcium into smooth
muscle cells, they would not be expected to affect
the CCK-induced gallbladder contraction. This
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