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Trimebutine is an opiate ligand that interacts with the y, § and x receptor
subclasses with approximately equal affinity. Since opiate receptors are widely
distributed in the gut, and because opiate receptor subtypes may be involved in
excitatory or inhibitory control mechanisms, trimebutine has an unusual profile
ofaction that cannot be predicted on the basis of experience with other synthetic
opiates such as codeine, morphine or loperamide. Trimebutine influences
motility throughout the gastrointestinal tract. The effect of trimebutine on the
lower esophageal sphincter raises the possibility of a beneficial role in the
mreatment of gastroesophageal reflex disease. The ability of trimebutine to
promate propulsive activity in the fasting and postprandial small intestine offers
novel therapeutic approaches to the treatment of motility disorders, including
postoperative ileus and pseudo-obstruction. Finally, the effect of the drug on the
colon supports the use of trimebutine in irritable bawel syndrome patients who
have constipation due to colonic inertia.
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Opiacés et motilité gastrointestinale — Les effets de la
trimébutine

RESUME: La trimébutine est un ligand opiacé qui agit avec une affinité a peu
pres égale au niveau des sous-types de récepteurs W, 8 et k. Parce que les récepteurs
~opiacés abondent dans Pintestin et parce que les sous-types de récepteurs opiacés
participent peut-étre aux mécanismes de régulation excitateurs et inhibiteurs, la
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TRIMHHJ'I'INI: (Z-DIMETHYLAMINO:-2-
phenylbutyl - trimethoxybenzoate
maleate; Modulon, Jouveinal) has
been used to treat several manifesta-
tions of functional bowel disease,
including idiopathic (nonulcer) dys-
pepsia (1), abdominal pain (2) and al-
tered bowel habits (3). The therapeutic
benefit of trimebutine in these disor-
ders is believed to be due to its effect
on motility (4).

The mechanism of action of trime-
butine has only recently become under-
stood. In 1987 in vitro studies provided
definitive evidence that trimebutine
interacts with opiate receptors in the
brain and myenteric plexus (5,6), and it
is reasonable to assume that many of the
actions of trimebutine on motility are
mediated hy opiate receptors. In order
to understand the effects of trimebutine
onmotility, it is first necessary to review
briefly opiate receptor pharmacology, as
well as some principles that underlie the
control of gastrointestinal motility.

OPIATE RECEPTORS
AND MOTILITY
Classification of opiate receptors:
Naturally occurring opiate peptides are
widely distributed in the hrain, auto-
nomic nervous system and gut, and in-
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trimébutine présente un mécanisme d’action qu'on ne peut prévoir d'aprés
I'expérience quion a des autres opiacés synthétiques tels que la codéine, la
morphine et la lopéramide. La trimébutine renforce la morilité des voies diges-
tives. Son effet sur le sphincter oesophagien inférieur laisse entrevoir un réle
bénéfique dans le traitement du reflux gastro-oesophagien. Le fait que la
trimébutine stimule la motricité du gréle a jeun et apres les repas offre de
nouvelles possibilités dans le traitement des troubles de la motilité — iléus
post-opératoire et pseudo-obstruction, entre autres. Finalement, I'action du
médicament sur le colon encourage a prescrire la trimébutine aux patients
souffrant du syndrome du célon irritable et de constipation atone.

TABLE 1

The binding of ligands to opiate receptors in guinea pig brain and myenteric
plexus

Brain DHM (1) _DADLE (5) EKC ()
Trimebutine 212440 17474245 1455120
Dimethyl-trimebutine 345490 10804330 1372£157
Morphine 741 152452 128+15
DADLE 841 140 21874688

EKC 140 44 0.5+0
Myenteric plexus DAGO (1) DSLET (5) EKC (x)
Trimebutine 16094389 1193+304 1803+378
Dimethyl-trimebutine 1924+708 21964228 616241183
Morphine 741 578+178 330+£39
DSLET 347486 23+7 885+176

EKC — — 28+]

Shown are the 50% Inhibitory concentration values (in nM) for the ability of various opiates to displace
radioligands from synaptosomes from guinea pig brain or myenteric plexus. The radioligands are
shown on the horizontal axis at the top of the table. DADLE (D-Ala-D-Leu’) enkephalin, ad-selective
ligand; DAGQ, (D-Ala’-Mephe’-Glyof) enkephalin. a u-selective ligand; DHM Dihydromorphine. a
p-selective ligand: DSLET (D-Ser-L-Lleu’L-Th®) enkephalin, a b&-selective ligand; EKC

Ethylketocyclazocine, a x-selective ligand

TABLE 2

Differences between trimebutine and morphine

Opiate selectivity e _ Trimebutine (11,6,x) Morphine (i)
Lower esophageal sphincter pressure Increases Decreases
Normal colonic motility No effect Stimulates
Colonic transit Accelerates Slows
Clinical effect Regulates Constipates

clude met- and leu-enkephalin and
dynorphin (7-9). In the gut, these pep-
tides are present in nerves of the
myenteric and submucous plexuses
(10,12). At least three distinct subclas-
ses of opiate receptors have been iden-
tified and are termed p, & and x
receptors on the basis of their affinities
for selective opiate ligands. p and &
receptors are usually linked to tissue
activation, whereas K receptors are
often linked to inhibitory systems. Mor-
phine exhibits selectivity for [ recep-
tors, whereas trimebutine interacts with
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L, & and K receptors with almost equal
affinity (5,6) (Tables 1,2). Thus, syn-
thetic opiates may differ substantially in
their effects on motility as a result of
their profile of selectivity for receptor
subclasses.

Sites of action of opiate-induced chan-
ges in motility: Opiate receptors that
influence gastrointestinal motility are
present in the gut as well as in the brain,
spinal cord (13) and autonomic ganglia.
The ability of centrally administered
opiates to affect motility in animals is
well recognized.; intracerebroventricu-

lar administration of morphine in-
creases myoelectrical spike activity in
the feline small intestine (14), and
delays intestinal transit in the rat (15).
Control is also exerted at the level of
the spinal cord and autonomic ganglia;
experiments in mice following transsec-
tion of the cord have demonstrated the
presence of spinal opiate receptors that
mediate changes in gastrointestinal
motility (16). Opiates also induce
changes in nerve cells in autonomic
ganglia which receive input from both
the brain and periphery, and thus play
an important integrative role in the con-
trol of gastrointestinal mortility (17).

Receptors for opiates within the gut
are located primarily on enteric
neurons, and opiates influence motility
primarily by modulating enteric neural
activity. While opiate receptors have
been identified on smooth muscle cells
isolated from the gut (18), it is uncer-
tain whether they mediate opiate-in-
duced motility responses in vivo,
Opiates may also influence motility by
altering the hormonal environment in
the gut.

Studies in the dog have shown that

opiates alter the release of a variety of
gut peptides, either via a neural
mechanism or by direct stimulation of
endocrine cells in the mucosa (19). Of
particular importance is the ability of
opiates to induce the release of motilin,
a peptide which induces propagated
motor responses in the intestine during
the interdigestive state (20). It should
be noted that these actions are not
mutually exclusive, and that motility
response to an opiate observed in vivo
may reflect the net effect of several of
these mechanisms.
Factors that influence the actions of
opiates on motility: In addition to the
intrinsic properties of the opiate (ie,
selectivity for specific receptor sub-
types), the effect of an opiate on gastro-
intestinal motility will be affected by
several other factors. These are impor-
tant not only in the context of therapy,
bur also in the interpretation of data
derived from in vivo and in vitro studies
of the mechanisms of actions of opiate
ligands.

The state of the gut. The final deter-
minant of gastrointestinal motility is
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the contractile state of smooth muscle
in the gut. Enteric nerves contain a
variety of neurotransmitters that may
ultimately stimulate muscle contrac-
tion or induce relaxation, and the net
effect of opioids on motor activity will
depend on the neurotransmitter con-
tent of the nerve. Thus, an opiate-in-
duced increase in motor activity may
accur as a result of stimulation of an
excitatory nerve or from inhibition of
the release of a neurotransmitter thar
relaxes smooth muscle. An example of
this is found in the small intestine of the
dog(21). The administration of opiates,
with the exception of dynorphin,
results in stimulation of motor activity,
presumably via g or 8 receprors. The
action is blocked by the neuronal block-
er tetrodotoxin and reduced by atro-
pine, indicaring that part of the effect
on motility is due to the activation of
cholinergic nerves (21). Since the
response was not completely abolished
by atropine, a more complex mecha-
nism is suspected. More recent work has
shown that motility in the canine small
intestine is also under the tonic inhi-
bitory effect of vasoactive intestinal
peptide (VIP) (a neurotransmitter that
relaxes smooth muscle), and that
opiates suppress VI release (22) via
both p and 6 receptors (unpublished
data). Thus, the observed net excitatory
effect of opiates in this instance is due
toboth the activation of excitatory ner-
ves and the suppression of inhibitory
nerves.

The converse is also true: opiate-in-
duced suppression of motor activity
may result from the inhibition of an
excitatory nerve or the activation of an
inhibitory nerve (directly or indirectly
by withdrawal of inhibitory modula-
tion). The extent to which inhibitory
or excitatory effects are seen will
depend not only on the intrinsic
properties of the opiate but also on
whether the intestine is active or quies-
cent. Effects mediated by inhibitory
nerves will only be apparent if the in-
testine is active, and no effect of the
drug will be observed in the unstimu-
lated state.

Presence of gastrointestinal disease. If a
disease process alters the function or
distribution of enteric nerves, it is

reasonable to assume that the motility
response to a drug such as an opiate will
be altered. It has been shown, for ex-
ample, that the motor response of the
sigmoid colon to exogenous opiare is
greatly exaggerated in the presence of
active colitis (23). Although the mech-
anism underlying this observation has
yet to be defined, it may reflect altera-
tions in the distribution and content of
enteric nerves assoctated with inflam-
matory bowel disease (24,25). With
respect to functional bowel disease, a
similar phenomenon has been observed
with colonic motor responses to chole-
cystokinin (26) and with the gastro-
colic reflex (27), which is believed to
involve opiate receprors (28). It follows
that since a drug may induce quite dif-
ferent responses in healthy subjects
than in patients with diseases, then the
effects of the drug in patients are not
necessarily predictable on the basis of
itsaction in healthy subjects. The point
will be illustrated later with trimebutine.

Route of administration of opiate. Be-
cause of the wide distribution of opiate
receptors that influence motility, the
net effect of an administered opiate will
also depend on ability to cross the blood
brain barrier, the route of administra-
tion, and (in the case of in vitro experi-
ments) the structural integrity of the
tissue under study. Orally or intra-
venously administered drugs have ac-
cess to the brain provided they cross the
blood brain barrier. Drugs delivered
close to the gut by local intra-arterial
injection will primarily act on sites
within the gut wall, including intrinsic
nerves, muscle, blood vessels and
mucosal cells. Drugs applied to muscle
strip preparations in vitro will act on
intrinsic nerves and muscle. Thus, it is
not surprising to observe differences be-
tween the responses to central and peri-
pheral administration of opiates and
between motility responses to opiates
administered in vivo and in vitro (29-

31).

THE MECHANISMS OF
ACTION OF TRIMEBUTINE
ON MOTILITY
Overview: Results of radioligand bind-
ing studies are consistent with the

CAN | GASTROENTEROL VOL 5 NO 5 SEPTEMBER/OCTOBER 1991

Opiates and motility

hypothesis that trimebutine is an opiate
ligand that interacts with p, § and x
neural receptors with similar affinity
(6). Taken in conjunction with data
from physiological studies, these find-
ings are consistent with the notion thar
trimebutine behaves as a weak non-
selective opiate agonist. On the basis of
this profile, together with results of in
vivo experiments in animals and in
humans, the motility profile of trime-
butine (and hence its therapeutic
potential) cannot be predicted on the
basis of familiarity with traditional syn-
thetic opiates such as codeine and mor-
phine. Morphine and codeine are more
selecrive for W receprors, whereas
trimebutine interacts equally with 1, 8
and ¥ receprors. Thus, while certain
motility effects may be shared (eg, in-
duction of motor complexes in the
small intestine), other actions may be
quite different (Table 2). From a clini-
cal viewpoint, morphine and codeine
slow transit and cause constipation,
whereas trimebutine appears to ac-
celerate transit and may therefore be
beneficial in the treatment of constipa-
tion due to colonic inertia.

Studies on the mechanism and locus of
action of trimebutine: In addition to
the results of radioligand binding
studies described above, there are
several studies thar describe the
mechanisms of action of trimebutine.

Action at extrinsic nerves. The in-
ferior mesenteric ganglion serves to in-
tegrate nerve impulses from the central
nervous system and peripheral nerves.
It connects the central nervous system,
the celiac plexus and the gut via the
intermesenteric, hypogastric and lum-
bar colonic nerves, and thus is
strategically located to influence
gastrointestinal motility. Neurotrans-
mission from preganglionic neurons is
cholinergic but is modulated by opiates
(17). Studies in the rabbit have shown
that trimebutine (1 pg/mL) exerts a bi-
valent effect on this ganglion, produc-
ing either inhibition of cholinergic
nerve activity or initial excitation fol-
lowed by late inhibition, without in-
fluencing resting membrane potential
(32). Thus trimebutine may influence
motility (both initial and long rerm ex-
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Figure 1) Examples of effects of rimebutine ( T) on unstimulated (quiet) and field-stimulated intestine. Intra-arterial injections of T are shoun by arrouws,
and doses are given in ug. Top Effects of T on quiet jejunum (J). Note the prolonged submaximal stimulation. Bottom Effects of T on field-stimulated
ilewm (1) . Note the dose-dependent inhibition produced by different doses of T and the prolomged action of higher doses (from reference 34)

citation) by modulating sympathetic
tone in the gut by virtue of its action on
the inferior mesenteric ganglion.

Local actions of imebutine in the gut.
A recent study investigated the local
actions of trimebutine on the gut wall
by observing changes in circular muscle

contraction following administration of

the drug at various sites in the canine
gut (33). Trimebutine was given in
small boluses by intra-arterial injection
in order to restrict its action to the
region perfused by the artery. In the
stomach, trimebutine, like other opiate
agonists, had no excitatory effect in the
quiescent gut, but inhibited morility in-
duced by activation of local (post gan-
glionic) cholinergic nerves. In the
quiescent small intestine, trimebutine
(100 pg) stimulated motilivy (Figure 1),
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and the effect was reduced by the
neuronal blocker tetrodotoxin or by
atropine, and was sensitive to naloxone.
These results indicate that part of the
trimebutine-induced excitatory effect
on motility in the canine small intes-
tine is due to opiate receptor-mediated
activation of cholinergic nerves.

The atropine-insensitive compon-
ent of the above described effect may be
due to a direct effect of trimebutine on
smooth muscle, to interactions with
other nerves (eg, suppression of VIP
release [22]), or to the ability of tri-
mebutine to stimulate the release of
motilin. When the small intestine was
active (following local electrical field
stimulation), trimebutine (0.1 to 100
pe) caused inhibition (33) (Figure 1).
The effects of trimebutine on the
canine stomach and small intestine re-

semble those obtained with met-enke-
phalin under the same experimental
conditions, and are thus likely mediated
by 1t or & opiate receptors (33,34).
The actions of trimebutine in the
colon are more complex. Under the ex-
perimental conditions described above,
trimebutine had no excirarory effect in
the canine colon following close intra-
arterial injection. When the colon was
activated, trimebutine caused either
weak inhibition or produced no effect
at all (33). This profile is similar to that
seen with the natural opiates met- or
leu-enkephalin or dynorphin under the
same conditions. Inhibition of colonic
motility was most marked with dynor-
phin, suggesting that it is mediated
primarily by & receprors (34). These
findings raise the possibility that the
excitatory actions of opiates (including
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rimebutine) on colonic function have
their primary sites of action outside the
colonic wall.

Peripheral wversus cenvral actions of

trimebutine. Studies in the dog suggest
that the stimulatory effects of trime-
butine are mediated via peripheral
rather than central opiate receprors
(35). The actions of trimebutine were
blocked by intravenous but nor intra-
cerebroventricular administration of
naloxone, and could not be reproduced
following intracerebroventricular in-
jection of trimebutine (35).

Effects of timebutine on the release of

gt peptides. It has been shown in the
dog that intravenous injection of tri-
mebutine attenuates the postprandial
release of several gut peptides (36).
Trimebutine (10 mg/kg/h) completely
inhibited the increase in plasma gastrin,
pancreatic polypeptide, insulin, gastric
inhibitory peptide and glucagon. Since
several of these peptides may influence
motility, it is possible that some of the
effects of trimebutine on postprandial
motility are due, at least in part, to
alterations in plasma peptide concen-
trations. These effects are similar o
those ‘Ghserved with leu- and met-
enkephalin (19).

In contrast to the inhibitory action
of trimebutine on the above described
peptides, trimebutine causes an in-
crease in the plasma concentration of
motilin in the fed or fasted state (37).
In the fasted state, the administration
of motilin was also associated with the
development of a burst of propagated
contraction very similar to that seen
with phase 111 of the spontaneous
migrating motor complex. Since the
latter is also associated with increases in
plasma maotilin, it has been suggested
that endogenous motilin induces the
migrating motor complex (38). The
subject is controversial, and others
claim that the motilin rise is secondary
to contractile activity in the intestine
(39). Regardless of the causal relation-
ship between endogenous motilin and
spontaneous migrating motor complex-
es, it is possible that mortilin contributes
to the trimebutine-induced maotor
responses in the dog, since the observed
increase in motilin occurred just before
the migrating motor complex.

THE EFFECT OF
TRIMEBUTINE ON
GASTROINTESTINAL
MOTILITY IN HUMANS
Actions on esophageal motility: In
healthy fasted subjects, intravenous ad-
ministration of trimebutine (50 mg)
resulted in a twofold increase in lower
esophageal sphincter pressure recorded
manometrically using the pull-through
technique (40). The response lasted ap-
proximately 13 mins and was compared
to saline injection in a single-blind
study of 20 subjects. The effect of
trimebutine on lower esophageal
sphincter pressure is different from that
of morphine which, at intravenous
doses of 8 mg, decreased sphincter pres-
sure (41,42). Since morphine interacts
with [ receptors, the trimebutine ac-
tion is likely mediated via & receptors,
which have been identified in the opos-
sum lower esophageal sphincrer (43).
Although the effects of trimebutine on
the esophageal body have not been
described, a met-enkephalin analogue
dose-dependently increased the
amplitude, duration and propagation
velocity of deglutition-induced ¢on-
tractions in humans (44). Taken
together, these findings raise the pos-
sibility that trimebutine may be benefi-
cial in reducing gastroesophageal
reflux. In an uncontrolled study, ad-
ministration of trimebutine elixir ap-
peared to reduce gastroesophageal
reflux in patients with endoscopically
proven esophagitis (45). Trimebutine
reduced the number and total duration
of acid reflux episodes assessed by pH
monitoring during a 3 h postprandial
period in 10 patients. The effect of
trimebutine occurred independently of

the degree of esophagitis.
Effect on gastric motility and empty-
ing: It is generally accepted that exog-
enous opiates decrease gastric emptying
in animals and in humans (46). In the
anesthetized dog, all opiates, including
trimebutine, failed to stimulate gastric
or pyloric motor activity when ad-
ministered hy close intra-arterial injec-
tion, but they universally inhibited
motility induced by electrical field
stimulation (33,34).

[n keeping with these data is the
observation that trimebutine delays
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gastric emptying in healthy human sub-
jects, illustrated in a placebo controlled,
double-blind, crossover study (47). In
that study, oral administration of
trimebutine (200 mg) significantly
reduced the gastric emptying of liquid
by approximartely 19%. Gastric empty-
ing was measured 1 h after trimebutine
administration by a double sampling
method using phenol red dye. The
onset of action was 20 mins, and the
maximum effect of trimebutine was ob-
served at 40 mins. The therapeutic
value of this effect is unclear, and it may
even be detrimental in the application
of the drug to treat gastroesophageal
reflux.
Actions on small intestine: Several
studies have shown that trimebutine
affects intestinal motility in both the
fasted and postprandial states (48,49).
In the fasted state, intravenous ad-
ministration of trimebutine (100 mg)
induced ahorally propagated motaor
complexes that resembled the intes-
tinal component of spontaneous phase
[ interdigestive migrating motor com-
plexes in rerms of duration, propagation
velocity and frequency of contraction
(48). However, unlike spontaneous
migrating motor complexes that occur
first in the gastric antrum, trimebutine-
induced complexes occurred only in the
intestine, and antral activity was, in
fact, suppressed. This effect of trime-
butine was abolished by intravenous in-
fusion of naloxone (40 mg/kg/h), and
was similar to that induced by adminis-
tration of morphine (49), indicating
the involvement of opiate [ receptors.
In another study in which intra-
venous trimebutine (100 mg) produced
similar responses, the phase [l-like
motor complexes differed from spon-
taneous migrating motor complexes in
that they were not accompaniced by an
increase in plasma motilin (50). Fur-
thermore, others showed that admin-
istration of trimebutine suppressed
plasma motilin concentrations in fasted
healthy subjects, and that this effect
was naloxone sensitive (48). These
results differ from those reported in the
dog, in which trimebutine-induced
phase [11-like activity was accompanied
by an increase in plasma motilin con-
centration (37). These findings reflect

189




COLLINS AND DANIEL

k70,
=
8 o 60 b
-9
<E
<o 50-
g o
®
L. g 40 -
&g
o
he 30 T
28 -
2 20 %/
w
g-—"— 10 4 /
&
g @ Y
z NORMAL 1BS
SUBJECTS PATIENTS

Figure 2) The increases in postprandial colonic motility in the presence or absence of trimebutine in
normal subjects and in patients with irvitable bowel syndrome. The increase in motility is expressed
as the mean percentage of increase above fasting values. Shown is the mean and SEM for each group,
hased om an analysis of eight normal subjects and seven patients with irritable bowel syndrome.
Responses following trimebutine administration are shown by the hatched bars. The figire shows that
trimebutine reduces the abnormal increase in postprandial motor activity in irritable bowel syndrome
patients but does not affect motor activity in healthy controls (adapted from reference 56)

species fifferences in the control of
interdigestive motility by opiates in
animals and humans.

In the fed state in humans, intra-
venous administration of trimebutine
(100 mg) 40 mins after a 500 kcal meal
interrupted postprandial motor activity
with a motor complex that resembled
the migrating motor complex of the

interdigestive state (50). The action of

trimebutine on postprandial intestinal
motility may reflect the ability of that
drug to prevent the postprandial in-
crease in the hormones gastrin, insulin,
gastric inhibitory polypeptide and gluc-
agon, demonstrated recently in the dog
(36).

The ability of trimebutine to stimu-
late propagated motor activity would
suggest that the drug may be useful in
accelerating transit through the small
intestine. This was shown with the
duodenal transit of liquid in healthy
subjects using a dye dilution technique
(51). The effect of trimebutine on small
bowel transit may underlie its reported
benefit in reducing duodenogastric
alkaline reflux. In an open study, cri-
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mebutine was shown to reduce episodic
alkaline reflux in patients with endo-
scopically proven bile reflux gastritis
(52). In this study, gastric pH was
monitored in 12 patients for 24 h before
and after one month of oral trimebutine
therapy (6 mg/kg/day). Trimebutine
had no effect on gastric basal pH but
significantly reduced the mean number
and duration of episodes during which
the gastric pH exceeded 4. This was
associated with symptomatic improve-
ment in eight of the 12 patients. Al-
though the results were interpreted in
light of an effect of trimebutine on
gastroduodenal motility, the extent to
which the data were influenced by a
direct effect on gastric acid secretion is
not known.

The stimulatory effect of trimebu-
tine in the intestine has also been ap-
plied to two conditions associated with
slow transit in the small bowel:
paralytic ileus and pseudo-obstruction.
In patients with postoperative ileus, ad-
ministration of intravenous trimebu-
tine (50 1o 300 mg) increased spiking
activity in the small intestine, and the

response was dose-dependent (53). In-
fusion of trimebutine for 12 h per day
was also reported to accelerate the onset
of the first passage of flatus postopera-
tively in these patients, from a mean of
70 to 54 h.

In infants with pseudo-obstruction,
characterized manometrically by exten-
sive disruption of interdigestive moil-
ity in the small howel, intravenous
trimebutine (3 mg/kg) induced phase
I-like motor complexes which were
propagated aborally (54). In two of the
four patients studied, the administra-
tion of trimebutine was accompanied
by the passage of flatus and a reduction
in abdominal girth.

Actions on the colon: Rectosigmoid
motility in normal subjects. In fasted (48)
or fed (55) healthy human subjects,
neither intravenous nor oral adminis-
tration of trimebutine (100 mg) had an
effect on motor activity measured
manometrically in the sigmoid colon;
this is in keeping with the actions of
naturally occurring enkephalins in the
dog (56). These findings again illustrate
that trimebutine differs from other syn-
thetic opiates such as morphine,
codeine and loperamide, which in-
variably stimulate motor responses in
the rectosigmoid (57,58). Because of
regional differences, it should be em-
phasized that obrained
manometrically in the sigmoid colon

results

may not necessarily reflect those
recorded from more proximal regions of
the colon. However, the absence of a
trimebutine effect elsewhere in the
healthy colon is supported by reports of
unaltered colonic transit times follow-
ing trimebutine administration in sub-
jects with ‘normal’ colonic transit (599,

Rectosigmoid motility in patients with
imitable bowel syndrome. In a study of
irritable bowel syndrome patients,
motor activity was recorded mano-
metrically betore and after a meal (990
to 1100 keal) and then for 30 mins after
the administration of intravenous
trimebutine (50 mg) (60). Entry criteria
included demonstration of an ‘abnor-
mal’ colonic motor response to a meal,
based on the authors’ prior experience
with 20 normal subjects. Of 16 irritable
howel syndrome patients entered, seven
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were classified as exhibiting ‘hypo-
motility” with a poor response to meals,
and seven were classified into a
‘hypermotility’ group exhibiting an ex-
ageerated meal response. In irritable
bowel syndrome patients with basal
‘hypomortility’, trimebutine significant-
ly increased the postprandial motor
response, whereas in the patients with
basal and postprandial ‘hypermortility’,
trimebutine significantly reduced
motor activity.

The suggestion of a modulating ef-
fect of trimebutine on colonic motor
activity was further supported by a
recent placebo controlled, crossover
study in which rectosigmoid motility
was recorded manometrically in nine
constipated irritable bowel syndrome
patients and 11 normal subjects (55).
Trimebutine was administered in a
single oral 200 mg dose 20 mins before
the ingestion of a meal. Following
placebo ingestion, the rectosigmoid
motor response to the meal (gastrocolic
reflex) was significantly larger in the
irritable bowel syndrome group com-
pared to controls (increases over base-
line of 49.1% 21.9%).
Administration of trimebutine at-
tenuated the meal-induced response in
the irritable bowel syndrome group
(reducing it from 49.1 to 28.9%), bring-
ing it into a range closer to that to

Versus

normals (Figure 2). In contrast, the op-
posite trend was observed in normal
subjects in whom trimebutine caused a
small, statistically insignificant increase
in the postprandial response (from 21.9
to 23.9%). Since this was an acute
study, symptoms were not assessed.
Transitstudies: [n constipated irritable
bowel syndrome patients, oral admin-
istration of trimebutine (200 mg tid) for
eight weeks significantly improved ab-
dominal pain and constipation, supe-
rior to placebo in a double-blind
crossover study (3). These findings were
accompanied by a significant decrease
in whole gut transit time of radiopaque
markers. Since the colon is a major
determinant of gut transit, these studies
suggest an effect of trimebutine on
colonic maotility in constipated irritable
howel syndrome parients.

Similar results were obrained in
another double-hlind, placebo control-

led, crossover study in which irritable
bowel syndrome patients with ab-
dominal distension, pain and constipa-
tion were given trimebutine or placebo
for one month, and each treatment was
separated by a one week washout period
(59). The study group contained 12
patients with slow colonic transit, and
12 patients with normal transit times of
less than 40 h, assessed by the passage
of radiopaque markers. All parients had
failed to improve on fibre supplements
prior to entering the study. Trime-
butine therapy caused a significant
reduction in colonic transit time from
105+19 to 60£11 h (P<0.015) in the
slow transit group, without a significant
change occurring in the group with nor-
mal colonic transit times. Symptoms of
abdominal distension and pain relieved
by defecation were significantly im-
proved in hoth groups, but there was no
change in stool frequency compared to
placebo.

Colonic myoelectrical activity: The
field of recording and interpreting myo-
electrical signals from the human colon
in vivo is fraught with difficulties and
conflicting data. There is agreement be-
tween some groups that myoelectrical

activity may be described in terms of

long and short spike bursts (61). Short
spike bursts last about 3 s, are localized,
seldom propagate, and are common in
the proximal colon. They serve to
retard the fecal stream and prolong
transit; they are found in increased
numbers in constipated humans (62)
and experimentally constipated dogs
(63). Long spike bursts last about 21 s,
may propagate ad- or aborally, and are
found mainly in the distal colon (62).
Placebo controlled studies on the ac-
tion of trimebutine on colonic myo-
electrical activity in irritable bowel
syndrome patients have yielded con-
flicting results. In one study, trimebu-
tine had no effect on short spike bursts
in either constipated irritable bowel
syndrome patients nor in those with
diarrhea (64); trimebutine did reduce
the duration of long spike bursts in both
subgroups of patients, but the
therapeutic significance of this finding
Is not apparent. However, in another
study (59), erimebutine significantly in-
creased the number of propagated spike

CAN ] GASTROENTEROL VOL 5 NO 5 SEPTEMBER/QCTOBER 1991

Opiates and motility

bursts in patients with constipation.
Since this type of activity has been posi-
tively correlated with propulsive move-
ment in the colon, the finding is in
keeping with the documented effects of
trimebutine in accelerating colonic
transit in irritable bowel syndrome
patients with constipation (3,59).

In an uncontrolled study of the ac-

tion of trimebutine on rectosigmoid ac-
tivity in normal subjects and irritable
bowel syndrome patients, trimebutine
appeared to exhibit a ‘normalizing” ef-
fect (65). Recordings were taken from
the region of the rectosigmoid junction
where the authors claimed that spiking
acrivity remains relatively constant at a
frequency of 0 to 2 spike bursts/min. In
five normal subjects, intravenous
trimebutine (100 mg) had no substan-
tial effect on electrical activity, but
stimulated spike bursts in one
asympromatic subject who had no dis-
cernible basal activity. In seven ir-
ritable bowel syndrome patients with
increased basal spiking activity,
trimebutine appeared to decrease ac-
tivity. An additional 11 irritable bowel
syndrome patients had normal basal
spiking activity, and in eight of these,
trimebutine had no effect but the drug
increased spike bursts in the remaining
three patients. Since no information
was provided regarding the clinical
status of the rrimebutine responders and
nonresponders, and because the study
was uncontrolled, the data are of
limited use, although they may provide
an example of a bivalent or ‘normal-
izing' effect of trimebutine on human
gastrointestinal motility.
Synthesis: In halance, the results of
studies on colonic transit, motility and
myoelectrical activity are consistent
with the view that trimebutine acceler-
ates slow transit in the colon by en-
couraging propagated motility in the
proximal colon and reducing nonpro-
pagated activity in the sigmoid region.
The clinical extrapolation of these data
is that trimebutine may be useful in treat-
ing constipation due to colonic inertia.
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