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Tri mebut ine is an opiate ligand that interacts with the µ, o anJ K receptor 
,ubclasses with approximately equal affin ity. S ince opiate receptors arc wide ly 
distributed in the gut, and because opiate receptor subtypes may be invo lveJ in 
cxcitaLOry or inhibitory control mechanisms, trimebutine has an unusual profile 
of action that cannot be preJic ted on the basis of experience with other synthetic 
opiates such as codeine, morph ine or lopcramide. T ri mcbutinc influences 
motility th roughout the gasuninrestinal tract. The effect of t rimcbutine on the 
lower esophageal sphincter raises the possibi li ty of a benefic ia l ro le in the 
trearment of gastroesophagcal reflex disease. T he abi lity of trimebutine to 
promote propulsive activity in the fast ing and postprandia l sma ll intestine offers 
novel therapeutic approaches to the treatment of motility disorders, including 
postoperat ive ileus and r seudo-obstruct ion. Fina lly, the effect of the drug on the 
colon supports t he use of trimcbutine in irritable bowel synd rome pa tients who 
have constiration due to colonic inertia. 
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Opiaces et motilite gastrointest inale - Les effets de la 
trimebutine 

RESUME: La trimehut ine est un liganJ opiace qu i agit avcc une affinirc a pcu 
prc5 cga le a u n iveau Jes sous-types Je recepteurs µ, o ct K. Paree que les recepteurs 
opiaces abonden t dans l'intcstin et parce que les sous- types de recepteurs opiaces 
participent peut-etre aux mccanismes de regulation excitateurs ct inhibiteurs, la 
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T RIMEl\lJTINl: (2-DIMl.:TJ IYLAMIN0-2-

phcnylhut yl - trimcthoxybenzoatc 
mal cat e; M odulon, Jouv c in a l ) h ns 
hcen used to treat severa l manifcst,l­
t ion ~ o f functronal bowel d isease , 
rncl uding idiopat hic (nonulcer) dys­
pcp~ia (I) , ahdtirninal pain (2) and al­
tered bowel hahi t~ (3 ). T he therapeu tic 
henefi t nf t rimehutine in these disor­
ders is hcl ieved to he due to its effect 
on moti lity (4). 

T he mechanism of action of t rimc­
hutine has only recently become under­
stood. 1 n 1987 in vitro~t uJies providcd 
defini t ive evidence that t rimebu t inc 
int ernc ts with opiate receptors in the 
hrnin and myenrcric plexus (5,6), and it 
is reasonahle to as~urnc that many of the 
act iom of t rimchutine on mot ili ty arc 
mediated by opiate receptors. In order 
10 understand the effects of trimehutine 
on moti li ty, it i~ first necessary to review 
hricOy oriate receptor pharmacology, as 
wel I a~ some principle~ that unJcrl ie the 
control of gastrointestina l moti li ty . 

OPI ATE RECEPTORS 
AND MOTILIT Y 

C lassif icat io n of opia t e recepto rs: 
Natura lly occurring opiate pcpttde~ ,ire 
widely di~trihuted in the brain, ;wto­
nomic nervous system and gut , anJ in-
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trimcbutinc prescnte un mccanisme <l'action qu'on ne pcut prcvmr d'aprcs 
!'experience qu'on a des autres opiaccs synrhctiqucs tcb quc la coJ cinc, la 
morphine ct la lopcramidc. La trimcbutine rcnforcc la morilitc <lcs voies Jige:,­
nves. Son cffct :,ur le sphincter oesophagicn inferieur laissc emrcvo ir un ro le 
bencfique Jans le traitement du reflux gastro-ocsophagicn. Le fair quc la 
trimchurine stimule la morricitc du grelc a jcun et apre:, lcs repas offn: <le 
nouvelle:.. po:..sibilit6 dam le tra itcment Jc:, troubles de la motilitc ilcus 
post-opcratoirc ct pseu<lo-obstruction, entrc aurrcs. Finalcmcnt, !'action du 
medicament sur le colon encourage a pre:;crirc la trimchutine aux patients 
souffranr Ju syndrome Ju colon irriwblc ct <le const ipation atone. 

TABLE 1 
The binding of ligands to opiate receptors in guinea pig brain and myenteric 

lex us 
Brain DHM (p ) DADLE (6) EKC (IC) 

T rimebutine 212±40 1747±245 1455±120 
Dimethyl-trimebutine 345±90 1080±330 1372±157 
Morphine 7±1 152±52 128±15 
DADLE 8±1 1±0 2187±688 
EKC 1±0 4±1 0.5±0 
Myenteric plexus DAGO (p) DSLET (6) EKC (K) 

Trimebutine 1609±389 1193±304 1803±378 
Dimethyl-trimebutine 1924±708 2196±228 6152±1183 
Morphine 7±1 578±178 330±39 
DSLET 347±86 23±7 885±176 
EKC 28±1 

Shown ore the 50% Inhibitory concentration values (in nM) for the ability of various opiates to displace 
rodiollgonds from synopfosomes from gwneo pig brain or myenteric plexus. The rodioligonds ore 
shown on the horiZontol axis of the fop of the fable DADLE (D·Ald1-D-Le1}) enkephohn, o 6 selective 
llgond: DAGO (D·Alif-Mephe4-Glyof) enkepholin o µ -selective ligand. OHM D1hydromorphlne, o 
µ-selecf,ve ligand DSLEr (D Sef L-Leu"-L-Thr') enkepholln. o 6-select/ve ligand.· EKC 
Ethylketocyc/ozoc1ne. o 11: selecf1ve ligand 

TABLE 2 
Differences between trimebutine and morphine 
Qpiate selectivity 
Lower esophogeal sphincter pressure 
Normal colonic motility 
Colonic transit 
Clinical effect 

cluJe met- and lcu-cnkephal in and 
Jynorphin (7-9). In the gut, rhcse pep­
tides arc prc!>ent in nerves of the 
mycnterac and suhmucous plex use:.. 
( 10,12). At least three distinct subclas­
ses of opiate recepwrs have been idcn­
t ificd and arc termed µ, 8 and K 

receptors on the basis nf their affinities 
for ·elective opiate lignnds. µ and 8 
receptors arc usua lly linked tn tissue 
activation, whereas K receptors a rc 
often linkc<l to inhibitory syste1m. Mor­
phine exh ibits se lectivity for µ rccep­
rors, whereas trimcbutine intcracb with 

Trimebutine (p,6,K) Morphine <J:t) 
Increases Decreases 
No effect Stimulates 
Accelerates 
Regulates 

Slows 
Constipates 

µ, 8 and K receptors with almost equal 
affinity (5,6) (Tables l ,2). T hus, syn ­
thetic opiates may differ suhsrantially in 
their effects on moti lity as a result of 
rheir profile of selectivity for recepwr 
subclasses. 
Sites of action of opiate-induced chan­
ges in motility: Opiate receptors that 
influence gastrointest inal motility nre 
present in the gutas ,veil as in the brain, 
spinal cord ( I 3) and auwnom ic gang I ia. 
The abi li ty of centra lly administered 
opiates to affect motility in animab ts 
well recognized.; intracerebroventricu-

lar administration of morphine m­
crcascs myoclectrical spake ,Ktavity an 
the fc l inc small intestine ( 14 ), anJ 
delays intestinal tramit in the rat ( 15). 
Contro l is also cxcncJ ar the level of 
the spi na l cord and c1uronom1c ganglia, 
experiments in mice following trnnssec­
tion of the cord have demonstrated the 
rrcsence of spina l opiate receptors that 
mcdime c hanges in gastrointestinal 
mot ili t y ( 16). Opia tes also induct: 
changes in ne rve cclb in autonom1t 
ganglia wh ich receive input from ho1h 
the brain and periphery, and thus play 
an imponant integrative role in the con­
trol of gastrointestinal moti lity ( 17). 

Receptors for opa.Hcs within the gut 
are locn 1ed primarily on entcnc 
neuron:.., a nd opiates influence motility 
primarily by modulating cntcnc neural 
acu vity. While 01w11c receptors have 
been 1Jentif1e<l on smooth muscle cells 
bolmed from the gut ( 18), It 1s uncer­
tain whether they mediate np1atc-111-
Juced motility responses 111 v ivo. 
Opiate:, may also mfluence mntalny hy 
altering the hormonal e nvironment 111 

the gur. 
S tu<l1cs in the dog have shown that 

opiates a lter the release of a variety of 
gut peptides, ear h cr via a neural 
mechanbm or by direct stimulauon of 
endocrine cells in the mucosa ( 19). Of 
parcicular importance is the ability of 
opiates to induce the release of motilm, 
a peptide which induces propagated 
mmor responses in the inrcstinc dunng 
t he interdigestivc state (20). It shoulJ 
he noted that these ,Ktions a re not 
mutually exclusive, and that moti lity 
response to an opiate nhscrved in \ 1,·o 
may reflect the net cffcu of several of 
these mechanisms. 
Factors that influence the actions of 
opiates on motility: In addition tn the 
intrinsic properties of the opiate (1c, 
se lec tivity for specific receptor sub, 
types), t he effect of an opia te on ga,tm­
intestinal motility will he affected hy 
several other factors. These arc impor­
tant nor only in the context of therapy, 
but abo in the interpretation nf data 
derived from in vivo and in vitro studic, 
of the mechanisms of actions llf opiate 
ligands. 

The swte of 1/te gw. T he I in al deter­
minant of gastroin testinal motilny " 
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the contract ile ;,wtc of ;.momh mu~de 

m the gut. Entenc ner\'c;, contain a 

variety of ncurotransm111crs that m;1y 

ultimately srimulate mu,cle comrac-

11011 or induce relaxa1 ion, and the net 

effect of opioids on motor act ivity will 

depenJ on the neurotrnn~mitter con­

tent of the nerve. Thu~. an (lpiate-in­

duceJ increase in mmor activity may 

occur a~ ;i rc~uh nl Mimulation uf an 
excitatory nerve or from mhih1tion of 

the release of a neurotransmitter that 

relaxe~ smonrh muscle. An example of 

this is found 1111 he ~mall intc~tinc of the 

dog (2 J ). The admm1stn11 ion ofopiares, 

with the except ion of dynorphin, 

results in stimulation of motor act1v1ry, 

presumably via p nr b recepLOrs. The 

action is blocked by the neuronal hlod,­

cr terrodotoxin and reduced by atro­

pine, indicating th,n pan (if I he effec t 

on motility is due to the activation nf 

cholincrgic nerves (21 ). Since the 

response was not completely abolished 

by atropine, a more complex mccha ­

nbm is suspected. More recent wmk ha~ 
shown that mouli ty in the canine ~mall 

intestine i~ abo under the tonic inhi­

bitory effect of vasoact 1vc intestinal 

peptide ( IP) (a neurotransmitter that 

relaxes ~mooch muscle), anJ rh ,11 
opiate~ supprcs;, VIP release (22) via 

both ~t and b receptm~ (unpublished 

Jara). Thus, the ohscrvcd net excitatnry 

effect of opiate:, in rhi:, in:..tance b due 

to both the activation llf excitatory ner­

l'e~ and 1he , uppress1on of inh ibitnry 

nerves. 

The converse 1s also true: opiaLe- in­

Juced suppression of motor acLivit y 

may rc~ult from the inhihition of an 

excitatory nerve or the activation of an 

inhibitory nerve (directly or indirectly 

hy withdrawal of inhibirnry modul,1 -

tion). The extent to which inhibitory 

or excitatory effects arc seen will 

depend no t o nly on the inLrin:..ic 

properrie~ of the opiate but abo on 
whether the intestine is active or quies­

cent. Effects mediated by inhihitory 

nerves will only he apparent if the in­

testine is active, and no effect of the 

drug will be observed 111 rhe unstimu­
lated stare. 

Presence of gastroimesrinal Jiseme. If a 
d1~ease process al ters the function or 
Jistributi(>n of enteric nerve,, it is 

rca:..nnahle to as,ume that the mo11l1ty 

response to a drug :,uch as an opiate wi II 
hL· a ltl'red. It has heen shown, fm ex­

ample, that the nH1ror response of the 

sigmrnJ colon 10 exogenou~ opiare is 

greatly exaggerated in the presence of 
active colni :.. (21 ). Altht)ugh the rncch­

,mbm lllllkrlying thi:, ohservauon has 

yet to he ddined, ll may reflect ,1ltera­

t 1om 111 the dist r1hu11on and content nf 
ent.eric nen'l's ass()Clated \\'llh intl;im­

mat(>ry howel di:..case (24,25). With 

respect w fun c t 1nnal hnwd di,ea,e, a 

similar phen\lmen1)() ha~ heen observed 

with colonic motor rc;.pomcs to chole­

cystokmin (26) and with the ga,rro­
colic reflex (27), which 1:, believed w 
mvnlve (>pi ate recepwrs (2H). It foll\lws 

that smce n drug may mduce qune dil­

lcrcnt responses in healthy suhjecls 

than in patients wnh disease,, then rhe 

effects of the drug in par1cnrs arc nn1 

necessarily predic1ahle on the has1s ll( 

its action in healthy subjects. The point 

will be illustrated later with trimchutine. 

1-<oute of culmini.mmion of o/>raic. Be­
cause of the wide dbtrihut Illll of opiare 

receptors that influence moril1ry, the 

net effect of an adm mistered opiate wi 11 
abo depend on ,1bdn y to cross the blood 

brain barrier, the rourc nf administra­

tion, and (in the ca~e uf in vitro expen­

mcms) 1he structural integrity nf the 

tissue under study. Orally o r intra­

venously adm111isrered drugs ha\'e ,ic­

cess to the hrnm provided they cmss the 

blood brain barrier. Drugs delivered 

close to the gu1 hy Inca! imra-anerial 

injectitm will pnmarily ac t on s ites 

within the gut wall, mcluJing intrinsic 

nerves, muscle, blood vesseb and 

mucosa[ cells. Drugs applied to mu~cle 

strip preparations in vi t m will act on 

intrinsic nerves and muscle. Thus, it b 
not surprising to observe differences be­

tween the rcspomes to cen tral and peri ­

pheral administration of opia1es and 

between mntiliry resporn,cs to opiates 

aJministereJ in vivo and in vitro (29-
31 ). 

THE MECHANISMS OF 
ACTION OF TRIMEBUTINE 

ON MOTILITY 
Overview: Results of radioligand h1nd­

ing studies arc consistent with the 
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Opiates and motility 

hypmhes1s I hni I rimd1ut111c 1s an op1<llC 

ligand that mtcr,Kh with µ, Sand K 

neural rcc1:ptors wnh s1mil.1r .iffmity 

(6). Taken 111 coniunction w11 h dat.1 

from physi()lngical ,r11d1c:s, these llnd­

mgs are C\1nsistcnt with the nn11on that 
tnmehutine hd1ave, ,is a weak 11\111 · 

,elecuvc opiate ag01w,t. On I hL· h,1s1' nl 

this profile, t()gt'thcr with rc,ul1, of 111 

vivo experiment~ in anim<1ls ,m(I in 

humans, rhe mot i I it y prntilc of I rnnc­

hut inc (nnJ hence its ther;1pl:ut1c 

pment in!) canno1 Ix· pred 1cted on the 

basis of familiarity w1rh trad1t1nn,1 l ,yn­

thetic opiates such as crnk mc and mor­
ph me. Morphtne and codeine arc more 

sc lccuve for µ receptms, whereas 

trimchutine interacts equally withµ, b 
,md K' rCLCptms. Thus, while certrnn 

motility effects may he shared (cg, 111-

duction of motor complexes 111 the 

,mall 111testine ), ocher acu om may be 

quite different (Table 2). rrom ,1 c lini ­

cnl viewpoint, morphine and C()demc 

slow transit and cause comupation, 

whcre.1s I nmehuu nc appears to ac­

celerate transit and may therefore he 

beneficial 111 the treatment of con:..1 ip,1-

tinn due tn colon IC menia. 

Stud ies on the mechani:.m and locus of 
action of trimcbutine: In addition w 
the results (lf radiol igand hinding 

,rudics de,cnhcd ahnve, th ere arc 

several studies that descr1he th e 

mcchan1s1m nf act ion of tnmcbutine. 

Acwm at extrm.m: nerves. The in­

ferior mcsenrcric gnnglton serve~ tn tn­

tegrate nerve impulses from the central 

nervous system and peripheral nerves. 

!1 connects the central nervous system, 

the celiac plexus ,md the gut via the 

intermcscnteric, hypngnstric and lum ­
bar colnni c nerves, and thus b 
srra tcgicnlly located LO influence 

gastrointestinal motility. Neurotrans­
mi;.s1on from prcganglionic neurons 1~ 

cholinergic but is modulated by opiate~ 

( 17). Studies in the rabbit have shown 

that trimcbutinc ( I µ g/mL) exerts a bi ­

valent effect on this ganglion, prnduc-

111g e nhcr inhihnion of cholmerg1c 

nerve activity or innia l exc1caunn fol­

lowed by late inhilw1on, without in­

fluencing rc~tm g me mbrane potential 

(32). T hus trnnebutinc may influence 

motility (both initial and long term ex-
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Figure I) Example.~ of effem of crimelmrine (T) on unsrimulaied ( quiet) anafield-stimukued intestine. Intra-arterial injecriorl, ofT arc ~lwttnt hy ,mow1, 
and doses are given in µg. Top l:"'Jfern of Ton quiet jejunum (]). Note rhe /)rolonged submaximal stimulation. Bottom Effects of T m1 field-~rimulmed 
ileum (I) . Nmc chc dose-dependent inh,hition [m,duced /,y different doses of T and the Jnnlcmged action of higher doses (from reference 34) 

cita tion) hy modulating sympathetic 
tone in rhe gut hy v irtue nf its c1ctinn on 
the inferior mesenteric ganglion . 

LC1cal actiC1m of tnmebwine in ihe gut. 
A recent study investigated the local 
actions of trimehutine on the gut wall 
hy o hservi ng changes in c ircular muscle 
contract ion following ad ministration of 
the drug at various sites in the canine 
gut (3 3). Trimehutine was given in 
sma ll holuses hy intrn-arterial inject ion 
in order co restrict tts action to the 
region perfu~ed by the artery. In the 
stomach, 1 rimehutine, like other opime 
agon ists, had no excitatory effect in the 
quiescent gu1 , but inhibited motility in­
duced hy activ,llion of local (post gan­
g lionic) c holinergic nerves. In the 
quiescent small intestine, trimehutine 
( I 00 µ g) st imulated motili1 y (Figure I ), 
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and t he effect was reduced by the 
neuronal blocker tetrodmoxin o r by 
atropine, and was sensiti ve to na loxone . 
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 
activmion of c ho line rgic nerves. 

The atropine- insensitive compon­
ent of the above described effect m;:iy he 
due to a d irect effect of rrimeburine on 
smooth muscle, to interactions with 
other nerves (cg, suppress ion of VIP 
release [22)) , or to the ability of rri ­
mebutine to stimulate the release of 
morilin. When the small intestine was 
active (following local electrical field 
sti mulat io n) , trimebutine (0.) to 100 
µ g) caused inhibition (33) (Figure I). 
The effec ts of trimebutine o n the 
canine stomach and small intestine re-

scmblc those obtai ned with met-enke­
phalin under rhe same experimental 
condi tions, and arc t hus likely mediatcJ 
byµ or o opiate receptors O '3,34 ). 

T he actions of t nmebutine in the 
colon arc more complex. U nde r the cx­
peri men Lal cond itions described a hove, 
rrimcbutinc h,1d no excitaiory effect in 
the cani ne colon following clmc intrn­
nrtcrial injection. When the colon was 
act iva ted, tr imehuri ne caused cit.her 
weak inhibition or produced no effect 
at a ll (33 ). T his profile is si milar to that 
seen with the natura l opiates met- nr 
leu-enkcpha l in or dynorphin Lmdcr the 
sa me conditions. Inhibi t ion of colonic 
motility was most marked wi th dynor­
phin , sugges1ing that it i~ mediated 
primarily by K receptors (34). These 
findings raise the possibil ity th;n the 
excitatory actions of opiates ( inc luding 
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trimehULine) on colonic function have 
their primary sires of ac tion outside the 
colonic wall. 

PeriJ)heral i1ersus central actions uf 
rrimebutine. Studic~ in the dog suggest 
that the stimulatory effects of trime­
huc111e are medi a ted v ia peripheral 
rather than central npiatc reccpwrs 
(35). The actions of trimehut1nc were 
blocked by intravenous but not intra­
cerehroventm: ula r administration of 
naloxonc, anJ could not he reproduced 
following intraccrcbmvenm cu b1r in­
jection of trimehutine ( 35 ). 

Effem of trimebutine on the release of 
gut /Jeptides. le has been shown in the 
Jog that intravenous injection of Lri ­
mebutine attenuates the pnstprandial 
release of several gut peptides (36). 
Trimebutinc (IO mg/kg/h) comple tely 
inhibited the increase in plasma gastrin, 
pancreatic polypepnde, imulin, gastric 
inhibitory pcpt idc and glucagnn. Since 
several of these peptide~ may influence 
motility, it 1s possihlc that some of the 
effects of trimchutine \ll1 postprandial 
motility arc due, m least in part, to 
alceratiom in plasma peptide concen­
trations. These effects ,1rc s1m ilar to 
those ohserved with lcu - and mer­
enkephalin ( 19). 

In contrast tn the inhibitory action 
of trimehutinc on the above de~cri bed 
peptides, trimebutine c wses an in­
crease in the plasma cuncemrnt ion of 
motilin m the fed or fasted state (37). 
In the fasted stare, the admirnstration 
of morilin wa~ also associated with the 
Jcvelopmcm of a burst of propngmeJ 
contraction very similar to that seen 
wi[h phase 111 of the spontaneous 
migrat ing mntor complex. S ince the 
latter is also associated with increase~ in 
plasma mot ilin, i1 ha~ hcen suggested 
cha[ endogenous motilin induces the 
migrating motor complex (38). The 
subject 1s Clll1l rnvcrsial, and others 
claim that the 1rn,tilin rise is secondary 
to contractile act ivity in the intestine 
(39). Regardless of the cnusal rclarnm­
ship between endogenous morilin and 
spontaneous migrating motor complex­
es, it is possihlc that morilm rnntrihutcs 
to the trimehut ine- induced motor 
responses int he dog, since the observed 
increase in motilm occurred just before 
the migrating mntor complex. 

THE EFFECT OF 
TRIMEBUTINE ON 

GASTROINTESTINAL 
MOTILITY IN HUMANS 

Actions on esophagea l motility: In 
healthy fasted subjects, intravenous ad­
ministration of trimehutine (50 mg) 
resulted in a 1wofold increase in lower 
esophagea l sphincter pressure recorded 
manomc1rically using the pull-through 
techn ique (40). The response lasred ap­
proximately I 3 mins and was compared 
tn saline injection in a single-blind 
study of 20 subjects. The effect of 
t r1mcbutinc on lowe r esophageal 
sph incter pressure is different from that 
of nHirphi nc whi ch, a t 111tra vcnous 
doses of 8 mg, decreased sph111cter pres­
sure ( 41 ,42). Since morphine interacts 
with µ receptors, the trimehutinc ac­
tion is li ke ly mediated via o receptllrs, 
which have been identified in the oprn,­
sum lower esophageal sphincter ( 4 3 ). 
Although the effects of t rimebutine on 
the esophagea I hody h,we not been 
described, ,1 met-enkeph,din analogue 
Jose -dependently increased the 
amplitude, duration and propagation 
vclocity of deglutition-induced con­
tra crio ns in hunrnm (44). Taken 
together, these finding:, misc the pos­
sibility that trimcburine may he benefi­
cicil in reducing gas t roesophagcal 
reflux. In an unumtrolled ~tudy, ad­
mini:,trat inn of rrimehutine elixir ap­
peared to reduce ga:,trne,op hagea I 
reflu x in patients with endoscopicn lly 
proven csophagitb (45). Trimehuune 
reduced the number and total durntion 
of ac id reflux epiw de:, assessed by pl I 
mnnitoring during a > h pm,tprandial 
period in IO patients. The effccr of 
trimehutine OLLurred independently of 
rhe degn.:c of esophagn b. 
Effect on gastric motility and empty­
ing: It is generally accepted that exog­
enou, opiates decrease gastric emptying 
in an ima b nnd in hum<111s (46). In the 
anesthetized dllg, all opiates, including 
trimehutine, failed Lo stimulate gastric 
or pyloric motor activity when ad­
mirnstered hy close intrn -a rterial inicc­
tion, hu t they uni versally inhibited 
motility induced hy clec trical field 
stimulation (33,34). 

In keeping with these data is the 
l)hservation that trirnchutinc delays 
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gastric emptying 111 healthy human sub­
JCCts, illustrated in a plaLehocontmlled, 
double-blind, crossover st udy (47). In 
tha1 study, orn l adm inistra tion of 
t rim ebut ine (200 mg) significantly 
reduced the gastric emptying of liquid 
by approximately 19'){,. Ciast ric empty­
ing was measured 1 h after trimebutinc 
administra tion by a double sampling 
method using phenol red dye. The 
Olhet of action was 20 mins, and che 
maximum effect of trimebutinc was ob­
served at 40 mins. The therapeutic 
value of th is effect iSt111clear, and it may 
even be detrimental in 1hc applicat ion 
of the drug to treat gastrocsnphagc:il 
reflux. 
Actions on small intestine: Sevna l 
studies have shown tha t 1rimehutinc 
affects intestinal motility in hoth 1he 
fasted and postprandial states (48,49). 
In the fa,ted stnte, intravenous ad­
ministration of trimehutine ( 100 mg) 
induced ahornll y propagated motor 
complexes tha t resembled the intes­
timd component nf spontaneous phase 
Ill interdigesuvc migrating motor com, 
pl exes in terms nf duration, propagmion 
velocity and frequency of contrac tion 
(48). However, unlike sponrnncous 
migrating motor complexes thar occur 
first in rhe gast ric antrum, trimebllline­
induced complexes occurred only in the 
mtestinc, and antral activity was, in 
fact, suppressed. This effect of trimc­
hutine was abolished by illl ravenous in ­
fusion of naloxone ( 40 mg/kg/h), and 
was :,1mi lar to that induced by adminis­
tra tion of morphine (49), indicaung 
the involvement of opiateµ receptors. 

In anothe r study in which intr,1-
venous trimehutine ( 100 mg) produLed 
.,imilar respnn:,e,, the phase Ill -like 
111lllllr complexes differed from ~pon­
umeous rnigrat ing motor complexes 111 
thar they were not acuimpanied hy an 
increase Ill plasma moti lin (50). Fur-
1hcrmore, others showed that admin­
istration of trimcbut inc suppressed 
plasma morilin concentrations in fa,ted 
healthy subjects, .ind that thb effect 
was na loxone semit ive (48). These 
results differ from those reported in the 
dog, in which trimchu tm e-ind uced 
phase II I-like activ ity was accompanied 
hy an increase in pla.,ma mmilin con­
cent rat ion (37). These findings reflect 
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Figu re 2) T/1i> inacmc, 111 J1ost/mmdie1/ colonic moullly m 1/1e /1resence ur a/,1ence of rrimeh11tine 111 

nomwl mhjec1s and 111 /)(Uient, w11h irriwlile bowel syndrmne. The incrccLSC in morili1y is ex/Jresscd 
m the mean percenwge of inne(L,r abo1'e fasting ,,e1/11es. Shown is the mean ancl SEM for each grouJJ, 
hmed on an analym oj eight nonnal suh1cct.s and seven />auents with mitahle bowel syndrome. 
Ue.1/mn.1e., following tTimch111ine admmistration are shown hy the hatched hars. The figure shows that 
1rnnelmt111<! reduce~ the uhnomllll incrca,c in /mst/>l'a11cl1al nwwr ac1i11ity in irrirahlc /,owe/ syndrome 
/Ja11em1 h111 do£'s nut affect 11101<,r actil'ity in hr?ulthy controh (uclapted from reference 56) 

~recie~ 1itfcrence~ in the control of 
intcrdige~rive motility hy oriatcs in 
an imals anJ humans. 

In the fed state in humans, intra­
venous ad ministration of t rimebutine 
( I 00 mg) 40 mins after a 500 kca l meal 
interrupted postprandial motor activity 
wirh a motor comrlex that resembled 
rhe migrating motor complex of the 
interdigestive state ( 50). The action of 
trirnehutine on postprandial in test inal 
m1)tility may reflect the abi lity of that 
drug to prevent rhe postprandial in­
crease in the hormones gHstrin , insulin, 
gastric inhihi tory polypertide and gluc­
agon, dcmonstrnted recently in the dog 
( 36). 

The ability of trimehur ine to stimu­
late propagated motor acriv it y would 
suggest that the drug may he useful in 
accelera ting transit through the small 
intestine. This was shown with the 
duodenal transit of liquid in heallhy 
suhjects using a dye di lution technique 
( 51 ). The effect of I rimebutine nn small 
bowel transit may underlie it~ reported 
benefit in reduci ng duodenogastric 
alkaline reflu x. ln an open study, tri -

mebutine was shown to reduce episodic 
alka line reflux in patients with endo­
scopically proven bile reflux gastrit is 
(52). In this study, gas tric pH was 
monitored in 12 patients for 24 h before 
and after one nwnth of oral trimehutine 
1herapy (6 mg/kg/day) . Trimebutine 
had no effect on gastric hasal pH but 
significantly reduced the mean numher 
and durm ion of episodes during which 
the gastric pH exceeded 4. This was 
associated with symptomatic improve­
ment in eight of the [ 2 patients. Al­
though the results were interpreted in 
light of an effect of trimebutine on 
gastroduodenal motility, the exrent 10 

which the data were influenced by a 
direct effect on gastric ac iJ secretion is 
not known. 

The stimulatory effect of trimehu­
tine in the intestine has also been ap­
plied to twn conditions associated with 
s low t ransi1 in the sma ll bo wel : 
paralytic ileus and p ·eudo-obstruction. 
In patients with postop<'rative ileus, ad­
ministration of intravenous rrimcbu­
tine (50 to 300 mg) increased sriking 
activity in the small intestine, and dw 

response was dose-dependent ( 5 3 ). ln­
f11sion of trimehutine for 12 h rer Jay 
was a !so reroncd !Cl a<..lekrnte the nn~ct 
nf the first passage of fl a1 us rostorcra-
1 ivel y in these pmicnts, from a mean of 
70 to 54 h . 

In infants with pscudn-nbstrucunn, 
characterized manomct ricall) hy ex ten· 
sive d isrup1ion of interdigestive mmil­
ity in the sm,111 hmvel , intravenous 
t rimehutine (, mg/kg) induced phase 
Ill-like motor comrlcxes which were 
propagated .ibornlly ( 54 ). ln two of the 
four patients studied, the :idministrn· 
tion of trirnebutine was accompanied 
by the passage ol flatus and a reduction 
in abdominal gir1 h. 
Actions on the colon: Recrmigmo1d 
motility in normal s11hjec1s. In fasted ( 48) 
or fed (55) healthy hum;in subjects, 
neither intravenous nnr nrnl adminis­
tration of trimehut ine ( l 00 mg) had ,m 
effect on moto r activity measu red 
manometrically in the sigmoid colon; 
this is in keeping with the actions of 
naturally occurring enkephalins in rhe 
dog ( 56). These fi ndings again il lustrate 
that trimehutine differs from other syn­
theti c op iates sul h as mnrphin c, 
codeine and lorernmide, which 111-

variably .~ timulate mornr responses m 
the reccosigmnid (57,58). Because of 
regional differences, it should he cm­
p ha s i zed tha 1 resulis ohtaineJ 
rnanometrically in the sigmoid colun 
may n ot necessari ly reflec1 those 
recorded from mnre proximal regions nf 
the colon. However, the ahsencc of a 
rrirnebut inc effec t elsewhere in the 
healthy colon is support ed by rL'rons of 
unaltered colonic trnnsit times fo llow­
ing trimehutine administration in sub­
jects with 'normal' colonic transit (59). 

RectO$igmoicl motility 111 /Jatient~ wirh 
inicable bowel syndrome. In a study of 
irrirnh lc howe l synd rome patients, 
motor activity wa~ recorded mano­
metrica lly heforl' and after a meal (990 
10 1100 kca l) ;md then for 30 min~ after 
the adm inistrati on 11f imravcnou, 
trimebutinc ( 50 mg) (60). En1ry cri1eria 
included dcmnnstrntinn of an 'ahnor­
mal' colonic motor respome to a meal, 
hascd on the authors' prior experience 
with 20 normal ~uhjects. Of 16 irri rnhle 
howcl ~yndrtlme rmients entered, seven 
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were classified as ex hihiLing 'hypo­
mocility' wiLh a poor response Lo meals, 
and seven were classified into a 
'hypcrmotility' group exhibiting an ex­
aggcraLed meal rc~ponse. In irritable 
bowel syndrome patients with basal 
'hypomotil ity', trimehutine significant­
ly i11creascd Lhe postprandial motor 
response, whereas in the paLicnb witl1 
basal anJ postprandial 'hypermmility', 
trimehut inc ~ignific ,rn Lly reduced 
motor a<.:Livity. 

The suggestion o( a modulating ef­
fect of trimebutine on colonic motor 
activity was further supported by a 
recent placebo controlled, crossover 
study in which rccrosigmoid motility 
was recorded m,momcLriGdly in nine 
constipated irriwblc bowel syndrome 
patiems and l l normal subjects (55). 
Trimebutine was ,1dminiSLcrcJ in a 
single oral 200 mg dose 20 mins before 
the ingestion of a mea l. Following 
placebo ingestion, the rcctosigmoid 
motor response to the meal (gastrocolic 
reflex) w<1s sign ificantly larger in the 
irritable bowel syndrome group com­
pared to cunt mis ( increases over base­
li ne o f 49.1 % versus 2 l .9'Y.,). 
Adm111istrntion o( trimcbutine at­
tenuated the meal-induced respnn~e in 
the irritable bowel syndrome group 
(re<lucing it from 49.1 to 28.9'Xi), bring­
ing it into a range closer to that w 
normals (Figure 2). In contrasL, Lhe op­
posite trend wa~ ohscrved in normal 
subjects in whom trimebutine caused a 

small, statistically in~ignificant increase 
in the postprandial response (from 21.9 
to 23.9%). S ince this was an acute 
study, symptoms were not assessed. 
Trans it studies: In const ipated irritable 
lx1wel syndrome paLients, oral admin­
istration of trimcbutinc (200 mg Lid) for 
eigl1L weeks significantly improved ah­
dominal pain and constiparion, supe­
rior LO pla cebo in a double -blind 
crossover study ( 3). These findings were 
accompanied by a significant decrease 
in whole gut transit time of radiopaquc 
marker&. Since the colon is a major 
determ in,1nt of gut Lrnnsit, these stud 1es 
suggei;r an effect o( trimcbutin c nn 
colonic mot ii ity in constipated irritable 
bowel syndrome patients. 

Similar results were obta ined in 
another double-blind, placebo control-

led, crossover sLudy in which irrirnble 
bowel sy ndrome paticnLs will, ab­
dominal distension, pain and consLipa­
tion were given Lrimebutine or placebo 
for one month, and each treatment was 
separated by a one week washout period 
(59). The study group contained 12 
patient~ wiLh slow colonic transit, and 
12 pmiems with normal Lransit times of 
bs Lhan 40 h, assessed by the passnge 
o( ra<liopaquc marker~. A II patients had 
failed to improve on fibre supplemems 
prior to entering the study. Trimc­
butine therapy caused a significant 
reduction in colonic trnmit Lime from 
105±[9 to 60±11 h (P<0.015) in rhc 
slow transit group, without a significant 
change uccurring in the group with nor­
mal colonic Lransit times. Symptoms of 
abdominal distemion and pam relieved 
by dcfccaLion were significantly im­
proved in both groups, huL there was nn 
change in stool frequency compared LO 

placebo. 
Colonic myoelectrical activity: The 
field of recording and imerpreting myo­
electrical signals from Lhc human colon 
in vivo b fraught wiLh difficulLies and 
conflict ingdaw. There 1s agreement hc­
Lwecn some groups that myoclectrical 
activity may he described in Lerms of 
long and short spikt· bursts (61 ). Shon 
srike hursts last about 3 s, arc lncnlizcd. 
seldom propagate, and arc common in 
the proximal colon. They serve Io 

retard Lhc fecal stream and prolong 
Lrnnsi t; they arc found in increased 
numbers in consLipaLed humans (62) 
and experimentally constipated dogs 
(6 3 ). Long spike hursts last abllllL 2 l s, 
may propagate ,id- nr aborally, and arc 
found mainly in the disrn l colon (62). 

Pl,1ccbo com rolled st udics on Lhc a e­
r ion of Lrimehutinc \)11 colonic myo­
electrical activity in irritable howel 
syndrome paLients have yielded cnn­
flict ing results. In one study, trimebu­
tine had nu effect on shLirt spike bursts 
in eid1cr constipated i rriLablc bowel 
syndrome patients nor in those with 
diarrhea (64); trimebutine <lid reduce 
the duration nflnn.g spike hursts in both 
subgroups of patient s, but the 
therapeutic significance of this find ing 
i~ not apparent. However, in another 
study ( 59), trimebutine significantly in ­
creased the number of propagated spike 
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hursLs in pmicms with const ipatinn. 
Since Lhis type ot activity has hcen posi­
u vcly Cl1rn:lated with propubivc move­
ment in the colon, the Cinding 1s in 
keeping with the documented effects of 
Lrimebutinc in accelerating colonic 
Lrnnsit in irritabl e bowel syndrome 
paLiems witl1 rnmtipat 10n (>, 59). 

In an uncontrolled study nt the ac­
tion of trimcburine on rectosigmoid ac­
tivity in normal subjects and 1rriLahlc 
bowel syndrome patients, trimchuune 
appeared w exhibiL a 'normalizing' d­
fcct (65). Recordings were wken from 

rhc region of the recrosigmnid junction 
where the authors claimed thnt spiking 
activity remains relatively cnnsrnnt at a 
frequency n(O LO 2 spike hursts/min. In 
five nor ma I subj ecb, i nL ra vcm>us 
tnmehutmc ( lOO mg) had no :.uhstan­
Lial effect nn elcctricnl acLiviLy, hut 
s t imulnLed spike bursts in o ne 
asymptlll11atic subject who had no dis­
cern ible basal activiLy. ln seven ir­
ritahle howcl syndn)me paLienLs with 
in<..rcascd basal sp iking activity, 
LrimchuLine .ippeared tn dec re,1se ac­
Livity. An addiLinnal 11 irritable howcl 
syndrome pauenb had normal hasal 
spiking activity, and in e ight of these, 
trimchutme had no effect but the drug 
incr<..·ased spike bursts in the remaining 
three paucms. Since no information 
was provided regarding d,e clinical 
sL.i tus ,if Lhe trimehut inc rcsp,mders and 
nt1nrespt1ndcrs, and ht:causc the study 
w<1s uncontrolled, the dau1 arc n( 

l11n1ted use, although they may provide 
an example n( .i bivalcnL or 'normal-
1: ing' effect of trimchuLine on human 
gastrrnntesrin,11 mntility. 
Synthesis: In halancc, the results of 
studies un colonic transit, motility and 
myoelcctrical activiLy are consistent 
wi th the ,·,ew that trimehuLinc acccler­
mcs slow transi t in Lhe colon by en ­
couraging propagared motili ty in the 
proximal colon and reduc ing nonpni· 
pagated activi ty in the sigmoid region. 
The clinical extrapolation of these daw 
is Lhat trimchuune may be u~eful in treat­
ing constipation due LO cdonic inertia. 
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