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Pinaverium bromide, a calcium channel blocker, is often used in the treatment of the irritable bowel syndrome. 
Colonic transit time (CTT) was evaluated by a simplGfied method using radiopaque markers in  1 9  healthy 
volunteers during 2 weeks of treatment with pinaverium bromide (SO m g  three times a day) or placebo according 
to a double-blind crossover design. Pinaverium bromide signGficantly ( p  < .05) accelerated total CTT (30.2 5 
4.6 h, mean 2 SE) compared with the placebo (38.2 * 3.7 h). The decrease in CTT was related to accelerated 
transit in the descending and rectosigmoid areas of the colon (21 ? 4.5 us. 30 k 3.9 h, p < .05). CTT in the 
ascending colon was not signGficantly modGfied (9.2 * 2.7 as compared with 9.5 -t 2.3 h). Stool frequency was 
not signLJcantly increased by pinaverium bromide. These results suggest that pinaverium bromide might be 
effective in idiopathic constipation with slow CTT in the descending or rectosigmoid areas of the large bowel. The 
measurement of CTT is an easy and useful method for  investigating the effects of drugs on colonic motility. 
(Journal of Gastrointestinal Motility 1990; 2(3):176-179) 
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Lntroduc tion 
Pinaverium bromide (4-(6-bromoveratryl)-4 (2- 
(2-(6.6-dimCthyl-2-norpinyl)-Cthoxyl)-Cthyl}-morpho- 
linium hydroxide) is a musculotropic spasmolytic 
drug virtually devoid of anticholinergic action (1,2). 
Its mechanism of action involves blocking the cal- 
cium channels of the intestinal smooth muscle cells 
(3-7). In vitro, its spasmolytic action is approxi- 
mately 10 times greater than that of papaverine (2). 
In the conscious dog, a high intravenous dose of 
pinaverium bromide inhibits gastrointestinal and co- 
lonic motility (8). In humans, its effectiveness in the 
treatment of irritable bowel syndrome is well estab- 
lished (9,lO).  By contrast, its effects on colonic tran- 
sit are less well known. 

The aim of the present study was to evaluate the 
effect of orally administered pinaverium bromide on 
total and segmental colonic transmit time (CTT), us- 
ing a simplified technique in healthy volunteers. 
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Material and Methods 

SUBJECTS 
Nineteen healthy volunteers were studied (1 1 
women, eight men; mean age 2 SE = 25.7 2 2 
years). These subjects had no gastrointestinal transit 
disturbance, had no digestive tract symptomatology, 
and were receiving no treatment of any sort. Women 
included in the trial were using some method of con- 
traception intrauterine device or oral contraceptive). 
Written consent was obtained in all cases. 

MEASUREMENT OF CTT 
The method used has been described elsewhere (12- 
14). Briefly, 20 radiopaque markers were ingested at 
a fixed time on three consecutive days. A plain x-ray 
of the abdomen using ultrasensitive film (estimated 
surface exposure = 0.08 mrad per film) was obtained 
at the same time as the pellets were ingested on the 
fourth day, and on the seventh day if more than 40 
markers were present on the fourth-day film. If the 
number of radiopaque markers was less than 40, we 
assumed that the 20 markers given on day 1 had 
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Figure 1. Experimental protocol. 

been eliminated in the stool and that the colonic 
transit time was less than 72 hours (which is the 
upper limit of the CTT measured with a single x-ray). 
On the x-ray, the projection zones of right colon, left 
colon, and rectosigmoid were delimited by the bony 
landmarks as described by Arhan et al. (15). The 
markers were identified and counted, and transit 
time in each segment was obtained using the follow- 
ing formula: T = 1.2 2 ni, where ni was the total 
number of markers present on a given film sector on 
day 4 or day 7 (12,14). 

EXPERIMENTAL PROTOCOL 
The treatment phase of the study lasted 14 days and 
was randomized, double-blind, and placebo-con- 
trolled. Pinaverium bromide was administered at a 
dosage of 50 mg twice a day, with meals, for 14 days. 
During this period, a self-evaluation diary card was 
filled out by the subjects to determine the frequency 
of stools and any possible side effects. Radiopaque 
markers were ingested between day 7 and day 9, and 
x-rays were obtained on day 10 and, if necessary, on 
day 13. Each study period was separated by a 1- 
month interval (Fig. 1). Informed written consent 
was obtained from all subjects. 

STATISTICAL ANALYSIS 
Statistical analysis involved a Student's test for 
paired data. Results were expressed as mean * stan- 
dard error. 

Results 
Weekly stool frequency was not significantly modi- 
fied by pinaverium bromide (7.3 * 0.6/wk) in ' com- 
parison with the placebo (6.8 * 0.6/wk). By contrast 
(Fig. 2), overall CTT decreased significantly from 
38.2 k 3.7 hours with placebo to 30.2 * 4.6 hours 
with pinaverium bromide ( p  < -0.5). This decrease 
was due to a decrease in CTT in the descending 
colon and rectosigmoid area (30.2 * 3.5 h vs. 21 * 
4.5 h, p < .05). Taken separately, CTTs in the 
descending colon and the rectosigmoid were de- 
creased by pinaverium bromide, but this difference 
was not significant. CTT in the ascending colon was 
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Figure 2. Effect of placebo and pinaverium bromide on 
total and segmental colonic transit time in 19 
healthy subjects. 

not significantly modified (9.2 * 2.7 h as compared 
with 9.5 & 2.3 h). Epigastric cramps and flatulence 
occurred on one occasion in the placebo group. 

Discussion 
This study showed that pinaverium bromide is able 
to accelerate CTT in healthy subjects. This accelera- 
tion in CTT was due to an action in the descending 
colon and rectosigmoid while CTT in the ascending 
colon was unaffected. These results emphasize the 
value of techniques of measurement of overall and 
segmental CTTs using radiopaque markers. CTT 
measurement seemed to be a more sensitive method 
for drug evaluation in humans since stool frequency 
was not modified while overall CTT was decreased by 
approximately 8 hours. 

Measurement of segmental CTT showed that the 
action of pinaverium bromide differed according to 
the colonic segment considered. These results were 
similar to those of Barbara et al. (1 l ) ,  who showed by 
a radioisotopic method that pinaverium bromide ac- 
celerated the rectosigmoid CTT in eight patients suf- 
fering from idiopathic chronic constipation. This ac- 
celeration of CTT appears paradoxical, since it has 
been suggested that the use of calcium channel 
blockers like nifedipine or verapamil can be compli- 
cated by constipation as a side effect. However, this 
side effect seems to be infrequent, and the effect of 
nifedipine on CTT is not known. 

The mechanism of action of pinaverium bromide 
on colonic motility would appear to be complex. In 
humans, rectosigmoid manometric studies have 
shown that pinaverium bromide decreased motility 
index in patients with an irritable bowel syndrome 
( l l ) ,  but these studies provided no precise informa- 
tion about the effects of the drug on propulsive and 
nonpropulsive movements of the colon. Fioramonti et 
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al. (16) studied the effect of intravenously adminis- 
tered pinaverum bromide on the electrical activity of 
the entire colon of patients with irritable bowel syn- 
drome. These authors showed that pinaverium bro- 
mide, administered intravenously before a meal, sig- 
nificantly decreased the number of migrating 
long-spike bursts while short-spike burst activity was 
decreased in a nonsignificant manner. As short- 
spike bursts are thought to reflect a contraction local- 
ized at the electrode site (17), it has been suggested 
that short-spike bursts may indicate a pressure bar- 
rier opposing the propulsive effect of migrating long- 
spike bursts (16). From this study, it could be ex- 
pected that pinaverium bromide slowed CTT since 
the number of migrating long-spike bursts decreased 
after a meal. It is thus possible that chronic adminis- 
tration of pinaverium bromide intravenous injection 
would have different effects than intravenous injec- 
tion. During oral administration, it could then pref- 
erentially inhibit short-spike burst activity and thus 
accelerate colonic transit. Further investigations of 
colonic motility during oral administration of pina- 
verium bromide are needed to explain the accelera- 
tion of CTT in the left and rectosigmoid colon. The 
possibility of a different effect according to the route 
of administration is not surprising given the low level 
of digestive absorption (less than 8%) of pinaverium 
bromide (18). So a local action of the drug could 
explain the difference in action of oral pinaverium 
bromide compared with the intravenous dose on co- 
lonic motility. 

The reason for the preferential action of oral 
pinaverium bromide on the descending colon and 
rectosigmoid area remains unknown since the num- 
bers of short-spike bursts have been found to be 
identical in the ascending and descending colon 
(19). A selective action on the rectosigmoid junction 
is possible since this area is characterized by the 
existence of permanent day and night short-spike 
burst activity (20). Inhibition of colonic contractions 
results from an effect of pinaverium bromide on in- 
testinal smooth muscle (6). It has been shown in vitro 
that the action of pinaverium bromide is similar to 
that of calcium channel blockers such as verapamil, 
nifedipine, nicarpidine, or D600 (4,5,21). These are 
believed to act essentially by blocking voltage-de- 
pendent calcium channels while receptor-dependent 
channels and intracellular calcium stores are rela- 
tively insensitive to these drugs. 

In conclusion, our results show that pinaverium 
bromide is able to accelerate CTT in the descending 
and rectosigmoid areas of the colon. This action 
could partially explain the beneficial effect of 
pinaverium bromide seen in patients suffering from 
idiopathic constipation, especially in those with left 
or rectosigmoid stasis (22). 
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