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ABSTRACT

Equi ne prac ti ti o ners of ten need to ad dress pro blems as so ci a ted with de cre a sed ga stro-in tes ti nal mo ti li ty

in co lic hor ses. Li ke wi se, ileus is a no to ri ous com pli ca ti on in hor ses that is pre do mi nant ly seen af ter sur gi cal 

in ter ven ti on for small in tes ti nal co lic. Under stan ding the phy si o lo gi cal mecha nisms that are res pon si ble for 

nor mal GI mo ti li ty in hor ses and kno wing which fac tors pre dis po se hor ses to ileus, will help cli ni ci ans to

bet ter un der stand the cli ni cal pic tu re of a co lic hor se and to de ter mi ne when and which pro ki ne tic tre at -

ment should be cho sen in any spe ci fic case. 

Ho we ver, due to the lack of fun da men tal re search, the know led ge of phar ma co lo gi cal ac ti vi ty pathways

and the ra peu tic ef fi ca cy of pro ki ne tic me di ca ti on in co lic hor ses is very frag men ted. Often re search re sults

in ot her spe cies are ex tra po la ted to the hor se, wit hout any phar ma co lo gi cal evi den ce that en ter al re cep tor

po pu la ti ons that ser ve as phar ma co lo gi cal tar get to in du ce in tes ti nal pro pul si on in the se spe cies are equal ly

im por tant in hor ses. A pos si ble dis cre pan cy in the se re cep tor po pu la ti ons be tween hu mans and hor ses

could par ti al ly ex plain the in con sis tent cli ni cal ef fi ca cy of hu man pro ki ne tic agents such as ci sa pri de, me to -

clopra mi de and dom pe ri do ne in equi ne co lic ca ses.  Fur ther mo re, due to the lack of lar ge, dou ble-blind

mul ti-cen ter cli ni cal stu dies, the eva lu a ti on of the the ra peu tic ef fi ca cy of many pro ki ne tic agents that are

used in co lic hor ses is very sub jec ti ve. The lack of non-in va si ve tech ni ques to eva lu a te ga stro-in tes ti nal mo -

ti li ty in he al thy and co lic hor ses con tri bu tes to this sub jec ti vi ty. 
As rule of thumb, it can be sta ted that for the tre at ment of sta sis of the cra ni al part of the GI tract of hor -

ses, main ly li do cai ne, me to clopra mi de and erythro my cin should be used. In ca ses of co lo nic hy po mo ti li ty,

nal oxone, ne os tig mi ne, erythro my cin and li do cai ne are the drugs of choi ce. With re gard to se da ti on of co lic

pa tients, it should be men ti o ned that acepro ma zi ne and xyl azi ne both will ne ga ti ve ly in flu en ce GI mo ti li ty

to a les ser ex tent than the alp ha 2 ago nists de to mi di ne and ro mi fi di ne. Ho we ver, in co lic ca ses ex pres sing

shock and en do toxe mia, the use of acepro ma zi ne is ham pe red by its pro noun ced hy po ten si ve ef fects.  

SAMENVATTING

Ko liek is bij het paard vaak ge as so cieerd met een af ge no men ga stro-in tes ti na le mo ti li teit. Ook de post-ope ra -

tie ve mo ti li teits pro ble men na ab do mi na le ko liek chi rur gie zijn alom be kend. 

Voor de cli ni cus is het be lang rijk een dui de lijk in zicht te heb ben in de pro ces sen die een rol spe len in de nor ma le

ga stro-in tes ti na le mo ti li teit bij het paard. We ten wel ke fac to ren het ont staan van ileus bij het paard in de hand wer -

ken kan een gro te hulp zijn bij het kli nisch in schat ten van de ko liek pa ti ënt en kan hel pen bij de be slis sing wan neer

en wel ke pro ki ne ti sche the ra pie er het best wordt op ge start. 

Omwil le van een to taal ge brek aan fun da men teel ko lie kon der zoek is de ken nis van de far ma co lo gi sche wer -

king van mo ti li teits sti mu le ren de mid de len bij het paard erg ge frag men teerd en soms zelfs to taal af we zig. Vaak

wor den on der zoeks re sul ta ten van stu dies bij an de re dier soor ten of bij de mens zo maar ge ëxtrapoleerd naar het
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paard. Toch is dit niet zo evi dent om dat men uit on der zoek weet dat er vaak gro te in ter spe cies ver schil len be staan in 

de mo ti li teits ve rant woor de lij ke re cep tor po pu la ties in de darm. Kor tom, wat be lang rijk is als far ma co lo gisch wer -

kings punt voor een pro ki ne ti cum in de darm van de mens is niet nood za ke lijk aan we zig bij het paard en vice ver sa.

Door een ge brek aan uit ge brei de dub bel blind, mul ti-cen ter stu dies wordt de kli ni sche ef ficiëntie van hu ma ne

pro ki ne ti sche mid de len bij ko liek paar den vaak erg sub jec tief ge ëvalueerd. Het feit dat er tot op de dag van van -

daag geen de ge lij ke niet-in va sie ve meet tech nie ken be staan om de ga stro-in tes ti na le mo ti li teit bij het paard te eva -

lu e ren, werkt die sub jec ti vi teit nog meer in de hand. 

Ge ba seerd op de hui di ge ken nis kan men stel len als vuist re gel dat voor de be han de ling van sta se van het cra ni a le

maag-darm stel sel van het paard voor al li do ca ïne, me to clopra mi de en erythro my ci ne in aan mer king ko men. Een

af ge no men mo ti li teit van het co lon wordt het best be han deld met nal oxone, ne os tig mi ne, erythro my ci ne of li do ca ïne. 

Acepro ma zi ne en xyl azi ne heb ben als se da ti va een min der uit ge spro ken ne ga tief ef fect op de ga stro-in tes ti na le

mo ti li teit dan de alfa 2-ago nis ten de to mi di ne en ro mi fi di ne. Hier mee kan re ke ning ge hou den wor den als de se da tie 

van een ko liek pa ti ënt nood za ke lijk blijkt. Het ge bruik van acepro ma zi ne dient ech ter wel ver me den te wor den in

ge val van shock of en do toxe mie, dit om wil le van de uit ge spro ken hy po ten sie ve ne ve nef fec ten.

 INTRODUCTION

Ga stro-in tes ti nal hy po mo ti li ty or ileus in hor ses

can ma ni fest it self in many de grees of se ve ri ty and in

as so ci a ti on with a mul ti tu de of pa tho lo gic con di ti ons. 

Ho we ver, the con di ti on is main ly en coun te red in as -

so ci a ti on with ab do mi nal co lic, both in tra-and ex tra-

 ab do mi nal sur ge ry, af ter ex ten si ve or re pe ti ti ve use of 

se da ti ves for the pur po se of or tho pe dic in ter ven ti ons,

in con junc ti on with the use of opi oid anal ge tics and,

last but not le ast, as part of the cli ni cal pic tu re of spe -

ci fic in toxi ca ti ons. The re fo re, equi ne prac ti ti o ners

tend to be con fron ted with the pro blem qui te of ten,

both un der hos pi tal and field con di ti ons. Sys te mic

shock, en do toxe mia, io na ry im ba lan ces, in tes ti nal di -

la ti on, is che mia, in flam ma ti on, pain, pe ri to ni tis and

anest he sia are all ileus-trig ge ring fac tors (French et

al., 2002). Which events exact ly take pla ce du ring the

pa tho ge ne sis of ileus in hor ses still re mains to be elu ci -

da ted. Pro po sed view points on the sub ject are main ly

ex tra po la ted from hu man me di ci ne, due to the lack of

fun da men tal re search in hor ses. Affe rent no ci cep ti ve

in put like pain and in flam ma to ry res pon ses to in tes ti nal 

sur gi cal ma ni pu la ti on can cau se adre ner gic hy per ac -

ti vi ty and con co mi tant ileus. Also pa ra sym pa the tic

hy po ac ti vi ty, do pa mi ner gic hy per ac ti vi ty and lo cal

en te ro-en te ric re flexes have all been pro po sed as pos -

si ble ileus trig ge ring mecha nisms in hor ses (Ge ring

and Hunt, 1986). Many pro ki ne tic drugs have been

used in equi ne co lic pa tients, each with its own spe ci -

fic mo du la ti on of one of the afo re men ti o ned pro po sed 

mecha nisms. Up un til now, ho we ver, no over all suc -

ces sful tre at ment pro to col has been pro po sed to the

equi ne prac ti ti o ner. De pen ding on whe re in the GI

tract the pro blem is lo ca li zed, dif fe rent pro ki ne tic

agents should be used, and it has to be men ti o ned that

the main point of ac ti on of the se drugs does not al -

ways cor res pond in hor ses and hu mans. Fur ther mo re,

the pre do mi nant point of view cur rent ly is that the

pro ki ne tic tre at ment has to be part of a to tal the ra peu -

tic plan in which the cor rec ti on of blood pa ra me ters

such as io na ry im ba lan ces and the pro vi si on of anti-

 en do toxe mia tre at ment are equal ly im por tant (De le -

sal le et al., 2005c; Moore and Bar ton, 2003). The pur -

po se of this pa per is to pro vi de the equi ne prac ti ti o ner

with an up-to-date over view of what can be con clu ded 

about the use of pro ki ne tic tre at ment in hor ses ba sed

on the nu me rous in vivo and am ple in vi tro stu dies

that have been per for med. A prac ti cal ta ble with do -

sing re gi mens and in di ca ti on of site of ac ti on should

help op ti mi ze fu tu re de ci si on ma king con cer ning pro -

ki ne tic tre at ment. 

THE MOTOR UNIT OF THE EQUINE GI TRACT

From mouth to anus, the wall of the GI tract con -

sists of 4 lay ers (Fi gu re 1). The in ner lay er is the tu ni -

ca mu co sa. The sub mu co sa, which lies un der ne ath,

fa ci li ta tes mo bi li ty be tween the el as tic mu co sa and

the more ri gid tu ni ca mus cu la ris, which is the third

lay er of the in tes ti nal wall. Fi nal ly, the tu ni ca se ro sa

em bra ces the three afo re men ti o ned lay ers, cre a ting

the ou ter jac ket of the in tes ti ne. Per ope ra ti ve ma nu al

ma ni pu la ti on of the in tes ti ne can cau se mecha ni cal ir -

ri ta ti on and in flam ma ti on of this lay er, le a ding to lo -

ca li zed pe ri to ni tis and adhesions.

At the le vel of the tu ni ca mu co sa, nu me rous fing er-

 like prot ru si ons, cal led the in tes ti nal vil li, cre a te a sig -

ni fi cant in cre a se in the re sorp ti on ca pa ci ty of the in -
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ner sur fa ce of the in tes ti ne. The tu ni ca mu co sa is pro -

vi ded with its own mus cu lar tis sue, which ex tends

into each of the se prot ru si ons. Ho we ver, the im por -

tant ou ter most mus cle lay ers of the in tes ti ne are lo ca -

li zed in the tu ni ca mus cu la ris. Here, an in ner cir cu lar

mus cle lay er em bra cing the tu ni ca mu co sa and an ou -

ter long itu di nal mus cle lay er, orien ted in the long itu -

di nal di rec ti on of the in tes ti ne, can be dis ting uis hed.

In each mus cle lay er, neighbo ring smooth mus cle cells

are con nec ted by me ans of “gap junc ti ons”. The

through put of elec tri cal cur rents from one smooth

mus cle cell to the next is fa ci li ta ted by me ans of the se

spe ci a li zed con tact points, which ena ble the mus cle -

lay er to re act as one lar ge syn ci ti um.

The Inter sti ti al Cells of Ca jal (ICC) have to be vie -

wed as an in ter me di a te neu ro-mus cu lar form. Like

the pa ce ma ker cells of the car di ac si nus node, they

show a rhythmic elec tri cal de po la ri za ti on (Fi gu re 2).

The se elec tri cal de po la ri za ti ons spre ad like wa ves in

the mus cu lar lay ers via the afo re men ti o ned gap junc -

ti ons. As in hu mans, ICC cells are en coun te red in the

hor se along the full length of the GI tract. Ho we ver,

se ver al spe ci a li zed re gi ons, such as the ga stro-du o de -

nal junc ti on, the cae co-co lo nic junc ti on and the pel -

vic flexu re, are en coun te red with pro noun ced ICC

den si ties. The se re gi ons can be vie wed as “in tes ti nal

pa ce ma ker no des”, which cre a te myo-elec tri cal cou -

pling be tween dif fe rent parts of the GI tract (Hud son

et al., 1999) (Fi gu re 1).

NEURONAL INPUT OF THE EQUINE GI TRACT

One ty pi cal fe a tu re of the GI tract is the ex ten si ve

au to no my with which it re gu la tes its own func ti ons.

For this pur po se, the in tes ti ne is pro vi ded with its own 

en te ric ner vous sy stem, the so-cal led “gut brain”,

which ma kes con trac ti le ac ti vi ty pos si ble, even wit hout

ex ter nal in put. This in trin sic en te ric ner vous sy s tem

con tains two ma jor com po nents: Meissner’s neu ro nal

plexus, which is em bed ded in the tu ni ca sub mu co sa, and 

Auerbach’s plexus, which is lo ca li zed be tween the long i -

tudi nal and the cir cu lar mus cle lay ers of the tu ni ca mus -

cu la ris (Fi gu re 1, 3B).

Ho we ver, too much func ti o nal au to no my would

ham per the in te gra ti on of the in tes ti nal func ti ons into

the big ger pic tu re of the body phy si o lo gy. Here, the

ex trin sic or ve ge ta ti ve ner vous sy stem, re pre sen ted

by the sym pa the tic and pa ra sym pa the tic ner vous sy s -

tem, plays a mo du la ting role. Just like the prin ci ples

of Ying and Yang, the two ner vous sys tems are each

other’s coun ter part. By me ans of a com plex net work

of in ter neu rons, lo ca li zed at the le vel of the neu ro nal

plexi of the en te ric ner vous sy stem, they pro cess all

in co ming in for ma ti on, thus ma king it pos si ble for the

in tes ti ne to for mu la te a suit able and in te gra ted mo tor

res pon se (Fi gu re 3). 

Fi nal ly, the re is the brain, which has an un de ni a ble

in flu en ce on GI func ti o na li ty. The det ri men tal ef fects

of psycho lo gi cal fac tors such as stress on the GI mo ti -

li ty of hu mans are chan ne led by this “gut-brain axis”.
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Fi gu re 1. Ana to my of the equi ne GI tract. Zoom view:
de tail of the dif fe rent lay ers of the in tes ti nal wall.
(1)esop ha gus; (2) sto mach; (3) je ju num; (4) ileum; (5) 
ce cum; (6) pel vic flexu re; (7) small co lon; (8) rec tum;
(A) in tes ti nal lu men; (B) mu co sal lay er with mus cu la -
ris mu co sae; (C) sub mu co sal lay er with Meissner’s
ner val plexus; (D) in ner cir cu lar mus cle lay er; (E) ou -
ter long itu di nal mus cle lay er (in be tween D and E:
Auerbach’s ner val plexus); (*) en te ric pa ce ma ker no -
des res pon si ble for my oe lec tri cal cou pling be tween
neighbo ring parts of the GI tract.

Fi gu re 2. Slow wa ves and spi kes: the ne ces sa ry ing re -
dients for nor mal en te ric my oe lec tri cal ac ti vi ty.



Li ke wi se, in hor ses se ver al stres sful fac tors such as

sud den chang es in ma na ge ment or en vi ron ment have

been im pli ca ted in the pa tho ge ne sis of co lic (Gon cal -

ves et al., 2002).  

It is clear that any da ma ge to the en te ric ner vous sy s -

tem has sig ni fi cant im pli ca ti ons for GI mo ti li ty. For

exam ple, de cre a sed neu ro nal den si ty at the le vel of the

my en te ric plexus can be found in some hor ses with

acu te or chro nic im pac ti on of the ce cum and/or co lon

(Schus ser and Whi te, 1997; Schus ser et al., 2000).

Spas tic con trac ti ons at the le vel of the se im pac ti ons

can par ti al ly block vas cu lar sup ply to the in tes ti nal wall, 

le a ding to neu ro nal de ge ne ra ti on. The re fo re, alt hough

they so me ti mes seem not to be alar ming, swift and pro -

per tre at ment of ce cal and co lo nic im pac ti ons is im por -

tant in or der to pre vent long-term da ma ge and pro blems.

TRANSDUCTION OF MESSAGES AT THE ULTRA- 
STRUCTURAL LEVEL

Both mes seng ers (neu ro trans mit ters, hor mo nes) and

re cei vers (dif fe rent ty pes of re cep tors) are equal ly im -

por tant for or ches tra ting the com mu ni ca ti on that is

nee ded to re a li ze mo tor ac ti vi ty at the le vel of the in -

tes ti ne. 

Upon elec tri cal ac ti va ti on, neu rons will re le a se

dif fe rent kinds of neu ro trans mit ters at their ter mi nal

en dings. The se re le a sed neu ro trans mit ters can eit her

fa ci li ta te or in hi bit mo tor ac ti vi ty. Ace tyl cho li ne is an 

im por tant ex ci ta to ry neu ro trans mit ter, which mo du -

la tes its ac ti vi ty through the ac ti va ti on of cho li ner gic

neu ro nes or through di rect ac ti va ti on of smooth mus cle

cells. Many pro ki ne tic agents di rect ly or in di rect ly sti -

mu la te the re le a se of ace tyl cho li ne. 

On the ot her hand, when nor adre na lin, as a neu ro -

trans mit ter, ac ti va tes adre ner gic re cep tors lo ca li zed

on cho li ner gic neu rons, ace tyl cho li ne re le a se will be

sup pres sed, thus le a ding to de cre a sed mo tor ac ti vi ty.

The re is also the “NANC” or “non-adre ner gic, non-

 cho li ner gic” sy stem, which in vol ves se ver al non- cho li -

ner gic, non-adre ner gic in hi bi to ry and ex ci ta to ry neu -

ro trans mit ters. For exam ple, the re le a se of NO (ni tric

oxi de), VIP (vaso-ac ti ve in tes ti nal pep ti de) or ATP

will cau se re laxa ti on of en te ric smooth mus cle cells,

whe re as Sub stan ce P will fa ci li ta te con trac ti on (Fi gu re

3A). 

NO is ge ne ra ted not only by neu ro nal NO syn tha se, 

but also by in du ci ble NO syn tha se pro du ced by in flam -

ma to ry cells. Indeed, his to lo gi cal exa mi na ti on of di -

la ted and/or vas cu lar ly com pro mi sed small in tes ti nal

seg ments of co lic hor ses of ten re ve als the pre sen ce of

ex ten si ve da ma ge not vi si ble ton the na ked eye,

which le ads to a mas si ve in flux of in flam ma to ry cells

into the mu co sa, the mus cu la ris ex ter na and the se ro sa 

(Da ba rei ner et al., 1993 a,b). After being ac ti va ted,

the at trac ted ma crop ha ges pro du ce NO syn tha se. This

le ads to the pro duc ti on of quan ti ties of NO which are

far more sig ni fi cant than the quan ti ties that are pro du -

ced in res pon se to ner val sti mu la ti on. It has been pro -

po sed that this could lead to de cre a sed mo tor ac ti vi ty,

which in turn could trig ger the con di ti on of ileus. Fur -

ther mo re, the bin ding of NO with su pe roxi de ani ons

can ge ne ra te the for ma ti on of per oxyni tri te, which in

turn en han ces tis sue da ma ge.   

As men ti o ned pre vi ous ly, the neu ro trans mit ters

rely on a mul ti tu de of re cep tor ty pes to trans mit their

mes sa ges to the tar get tis su es. The se re cep tors can be

lo ca li zed both on neu rons and di rect ly on the smooth

mus cle cells. Up un til now, se ver al re cep tor ty pes

have been shown to be in vol ved in the re gu la ti on of

in tes ti nal mo ti li ty. It is well known that the cho li ner -

gic re cep tors – which are ac ti va ted by ace tyl cho li ne

and the adre ner gic re cep tors, which in turn are ac ti va -

ted by nor adre na lin – are ca pa ble of mo du la ting in tes -

ti nal mo ti li ty. Tachy ki ni ne re cep tors are ac ti va ted by
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Fi gu re 3. The pe ris tal tic re flex: (1) ou ter long itu di nal
mus cle lay er; (2) Auerbach’s ner val plexus; (3) in ner cir -
cu lar mus cle lay er; (+) sti mu la ti on; (-) in hi bi ti on. 



the afo re men ti o ned NANC sy stem and mo ti lin re cep -

tors by the pep ti de mo ti lin. Most of the re cep tors are

lo ca ted on the ou ter cell mem bra ne. Ho we ver, NO re -

cep tors are lo ca li zed in tra cel lu la ry (Do me neg hi ne et

al., 2004). 

In con clu si on, it can be sta ted that phar ma co lo gi cal mo -

du la ti on of GI mo ti li ty can be ac com plis hed by sti mu la ti on 

or in hi bi ti on of the re le a se of spe ci fic neu ro trans mit ters, or

by di rect ac ti on on en te ric re cep tor po pu la ti ons.

BASAL MOTOR ACTIVITY OF THE GI TRACT

The mixing and pro pul si on of food in the GI tract is

re a li zed by the per fect coop era ti on be tween to nic ac -

ti vi ty, pha sic ac ti vi ty and the pe ris tal tic re flex.

To nic ac ti vi ty

Even un der res ting con di ti ons, the GI tract is al -

ways con trac ted to a cert ain de gree, which is known

as the so-cal led “ba sal to nus”. Any rhythmic ac ti vi ty

that oc curs is al ways su per po sed upon this ba sal to nus.

The over all nar ro wing of the in ner in tes ti nal lu men that 

is re a li zed by the ba sal to nus en han ces the ef fi cien cy of 

the in tes ti nal pro pul si ve and mixing con trac ti ons that

oc cur. Indeed, the ge ne ral ly weak pha sic con trac ti ons,

which do not al ways suc ceed in oc clu ding the in tes ti -

nal lu men, will do so at ti mes when the ba sal to nus is

suf fi cient ly pro noun ced. Many neu ro trans mit ters and

hor mo nes exert a di rect or in di rect (via neu rons) ef -

fect on the smooth mus cle lay ers of the GI tract and

thus help to de ter mi ne the de gree of ba sal to nus (ba sal

de gree of con trac ti on) of the in tes ti ne. 

Pha sic ac ti vi ty

Both neu ro nal and non-neu ro nal com po nents, such

as ICC cells, coop era te to re a li ze the re gu lar pha sic

mo tor ac ti vi ty, which can be seen at the le vel of the

sto mach and the small and lar ge in tes ti nes (Hirst and

Edwards, 2004). The spon ta ne ous fluc tu a ti ons of the

res ting mem bra ne po ten ti al, which are a ty pi cal fe a tu re 

of the ICC cells, are trans mit ted to the neighbo ring

smooth mus cle cells via the afo re men ti o ned gap junc -

ti ons. Like the rip ples that are ge ne ra ted by thro wing

a sto ne into a pond, the se so-cal led “slow wa ves” spre ad

them sel ves over the in tes ti ne. Although far from strong

enough to ge ne ra te ac tu al con trac ti on of smooth mus cle

cells, the se slow wa ves change the mem bra ne po -

ten ti al of the in tes ti nal smooth mus cle cells to such an 

ex tent that they be co me sen si ti ve to sti mu la ti on by

neu ro trans mit ters such as ace tyl cho li ne. When the

re le a sed ace tyl cho li ne sti mu la tes smooth mus cle mus ca -

ri nic re cep tors du ring the up ward po si ti ve de flec ti on

of the res ting mem bra ne po ten ti al trig ge red by the

pas sing slow wave, the thres hold po ten ti al for con -

trac ti on will be cros sed, and this will trig ger the ope -

ning of ion chan nels and a con co mi tant de po la ri za ti on,

which is bet ter known as “ac ti on po ten ti al” or “spi ke”.

Fi nal ly, a con trac ti on will take pla ce. The re fo re the

slow wa ves de ter mi ne not only the ti ming and the di rec -

tion, but also the speed with which smooth mus cle

con trac ti ons spre ad out over the in tes ti ne. 

In con clu si on, it can be sta ted that the prer equi si te

for the oc cur ren ce of pha sic con trac ti ons is the pre sen ce

of nor mal slow wave ac ti vi ty. Mo re o ver, the re le a se of

ex ci ta to ry neu ro trans mit ters du ring the pla teau pha se 

of the slow wa ves is ne ces sa ry for ge ne ra ting spi ke ac -

ti vi ty and con co mi tant con trac ti on (Fi gu re 2). In ca ses

whe re both ex ci ta to ry and in hi bi to ry neu ro trans mit ters

are re le a sed at the same time, the re sul ting ac ti vi ty will

be the sum ma ti on of the op po sing ef fects trig ge red by

the two neu ro trans mit ter ty pes. In hu mans, the spon -

ta ne ous elec tri cal and mo tor ac ti vi ty that is seen at the

le vel of the sto mach and small in tes ti ne some time af -

ter the ing esti on of a meal shows a ty pi cal cy clic pat -

tern bet ter known as the “mi gra ting my oe lec tri cal

com plex” or “MMC” or “in ter-di ge sti ve en ter al hou se -

kee per” (see be low). As soon as a meal is con su med,

this cy clic pat tern is re pla ced by an ac ti ve en te ric di ge s -

tion pat tern. 

 In hor ses suf fe ring from grass dis e a se the ICC cell

den si ty is clear ly di mi nis hed (Hud son et al., 2001). A

com pa ra ble evo lu ti on of the ICC cell den si ty can be

ob ser ved in full-thic kness bi op sy spe ci mens of the

pel vic flexu re of co lic hor ses pre sen ted with acu te lar ge

co lon im pac ti on or dis pla ce ment. Con ver se ly, no

chang es in ICC cell den si ty could be ob ser ved in je ju -

nal seg ments of hor ses suf fe ring from small in tes ti nal

vol vu lus (Fintl et al., 2004). In tho se acu te co lic ca ses

whe re a de cre a sed amount of ICC cells is en coun te red,

this de cre a se should pro ba bly be vie wed me re ly as a

cau se rat her than as a con se quen ce of the co lic epi so de. 

The pe ris tal tic re flex

The pe ris tal tic re flex (Fi gu res 3, A and B), is the re -

sult of a per fect coor di na ti on be tween the neu ro nal and

mus cu lar com po nents of the in tes ti ne. The oc cur ren -

ce of the re flex is ba sed on (1) the per cep ti on of the

pre sen ce of a food bo lus (sen sor neu rons/cells), (2)
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the trans mis si on of this mes sa ge to a neu ro nal net -

work spe ci al ly de sig ned for in for ma ti on in te gra ti on

and de ter mi na ti on of a suit able res pon se (in ter neu -

rons), and (3) the exe cu ti on of the im po sed tasks (mo -

tor neu rons), which im plies a nor mal func ti o na li ty of

both the in ner cir cu lar and ou ter long itu di nal mus cle

lay ers of the tu ni ca mus cu la ris. Pro pul si on of food is

ac com plis hed by con trac ti ons of the cir cu lar mus cle

lay er at the oral pole of the food bo lus and a si mul ta ne -

ous ly oc cur ring re laxa ti on of that same mus cle lay er

at the abo ral pole. At the same time, the long itu di nal

mus cle lay er con tracts at the abo ral pole and re laxes at 

the oral pole. This re sults in the ac ti ve mo ve ment of

the food bo lus in the abo ral di rec ti on, which is cal led

pro pul si on. It is im por tant to re a li ze that the in duc ti on 

of true pro pul si ve ac ti vi ty is a prer equi si te for an ef -

fec ti ve pro ki ne tic agent. Some of the se for mu la ti ons

will only cre a te spas tic con trac ti ons of the in tes ti ne,

so me ti mes ac com pa nied by the ex pres si on of ab do -

mi nal pain by the tre a ted hor se. The se signs of ab do -

mi nal dis com fort can so me ti mes by mi sin ter pre ted by 

the cli ni ci an as a sign of true and pro noun ced ef fec ti ve -

ness of the ad mi nis te red phar ma con. Ho we ver, it should 

al ways be kept in mind that the coor di na ti on with

which the in tes ti nal con trac ti ons take pla ce is of out -

most im por tan ce. 

ENTERIC MOTILITY PATTERNS

The Mig ra ting My oe lec tri cal Com plex (MMC) of 
sto mach and small in tes ti ne

As men ti o ned pre vi ous ly, the Mig ra ting My oe lec tri -

cal Com plex or MMC or “en ter al hou se kee per” is a ty pi -

cal elec tri cal and mo ti li ty ac ti vi ty pat tern with a cy clic

cha rac ter that can be seen at the le vel of the sto mach and

small in tes ti ne some time af ter the ing esti on of a meal.

The co lon can ex press a si mi lar in ter di ge sti ve elec tri cal

pat tern, bet ter known as the “Co lo nic Mig ra ting My o -

e lectri cal Com plex” or “CMMC”. Ho we ver, here the

elec tri cal ac ti vi ty is not al ways ac com pa nied by mo tor

ac ti vi ty (see be low). 

The MMC re pre sents a se ries of strong and pro noun -

ced con trac ti le ac ti vi ty fronts that pro pa ga te over the

sto mach and small in tes ti ne in the abo ral di rec ti on. It is

ge ne ral ly ac cep ted that the se wa ves ser ve to eva cu a te

meal re si du es and cel lu lar de bris that are not pro pul sed

by the nor mal di ge sti ve pe ris tal tism. Dis rup ti on of the

nor mal MMC pat tern can pre dis po se the small in tes ti ne

to bac te ri al over growth, hen ce the de sig na ti on “en ter al

hou se-kee per” (Nieu wen huys et al., 2000).  

In hu mans the MMC mo tor pat tern starts a few hours

af ter the ing esti on of a meal. Ho we ver, it is im me di a -

te ly in ter rup ted by the ac ti ve ing esti on of food, to be

re pla ced by a ty pi cal slow pro pul si ve mo tor pat tern,

which op ti mi zes com ple te di ge sti on of the ing ested

food. In hor ses, ho we ver, the MMC pat tern is con ti -

nu ous ly ex pres sed, des pi te ad li bi tum ing esti on of

food (Ba ker and Ger ring, 1994). The re fo re the equi ne

MMC has to be vie wed as an ac ti ve part of the di ge stive

mo tor ac ti vi ty and, in con trast to hu mans and dogs, it

rea lizes ac ti ve trans por ta ti on of chy me. Re se arch ers

pre su me that the MMC in her bi vo rous ani mals pre -

do mi nant ly ser ves to pre vent the back flow of chy me,

ra t her than func ti o ning as an en ter al hou se-kee per (Hunt,

1985; Ba ker and Ger ring, 1994). The re fo re, dis tur bing

the MMC cy cle in hor ses can have sig ni fi cant im pli -

ca ti ons for the ac ti ve trans por ta ti on of ing ested food. 

The mo ti li ty pat tern of the MMC ty pi cal ly con sists

of 4 pha ses, each with its own spe ci fic du ra ti on. Du -

ring pha se 1 – “the si lent pha se” –, the re is no mo tor

ac ti vi ty. Pha se 2 is cha rac te ri zed by a se ries of ir re gu -

lar con trac ti ons, di rect ly fol lo wed by pha se 3, which

is re pre sen ted by nu me rous clear ly de fi ned pro pul si ve

rhythmic con trac ti ons with maxi mal fre quen cy and am -

pli tu de. The MMC will first ap pe ar in the an trum of the

sto mach, af ter which it will be pro pa ga ted with de cre a -

sing ve lo ci ty over du o de num and je ju num. Pha se 4 re -

pre sents the trans iti on pha se from pha se 3 to pha se 1

(Ruc ke busch et al., 1971). 

In hor ses, the re is al ways a trans ient epi so de of

mecha ni cal in ac ti vi ty of the sto mach, du ring the ma ni -

fes ta ti on of pha se 2 and 3 in the je ju num. Si mi lar fin -

dings have been re por ted in rum inants and pigs (Ruc ke -

busch and Bu e no, 1975, 1976; Ruc ke busch and Mer ritt,

1985). 

An ave ra ge of 20 MMC cy cles a day can be re cor -

ded in hor ses. Almost all pha se 3 ac ti vi ty will pro pa -

ga te all the way from the proxi mal je ju num, up to the

ter mi nal ileum. The long du ra ti on of pha se 3 and the

fact that this du ra ti on even in cre a ses going down the

je ju num to the ileum, is a ty pi cal fe a tu re of the hor se,

which has ne ver been found in ot her spe cies (Sa sa ki

and Yos hi ha ra, 1999). Pro ba bly, this is as so ci a ted with

the fact that the MMC in hor ses ful fils an im por tant role

in the fast and ef fi cient trans por ta ti on of chy me to the

ce cum and co lon. Indeed, the high mean ve lo ci ty of 32

cm/min with which the MMC is propaga ted across the

equi ne sto mach and small in tes ti ne is uni que in hor -
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ses. Appa rent ly, na tu re pro vi des all the tools nee ded

to trans port the ve ge ta ri an diet as fast as pos si ble

across the leng thy small in tes ti nal tract, to be ac com -

mo da ted in the lar ge in tes ti ne, whe re the di ge sti on of

fi bers can start (Ruc ke busch, 1981; Da vies and Ger -

ring, 1983a) (Ta ble 1). 

The “Co lo nic Mig ra ting My oe lec tri cal Com plex”
(CMMC)

In ac cor dan ce with the small in tes ti ne, the co lon

dis po ses over its own ty pi cal di ge sti ve and in ter-di ges -

tive my oe lec tri cal pat tern of mo ti on, du ring which

the ac ti vi ty in the ileum, ce cum and co lon are clear ly

cou pled (Ross et al., 1989; Ross et al., 1990; Ro ger et

al., 1985; Rut kow ski et al., 1989; Les ter et al., 1998a,b). 

The coor di na ti on of this my oe lec tri cal cou pling be -

tween dif fe rent re gi ons of the lar ge in tes ti ne, is pro ba -

bly or ches tra ted in pa ce ma ker no des, which are lo ca -

li zed in the in tes ti nal wall of the ce cum and in the

te ni al bands of the co lon (Burns et al., 1992) (Fi gu re 1).

Ho we ver, in con trast with the MMC of the small in -

tes ti ne, the elec tri cal ac ti vi ty of the CMMC is not al -

ways ac com pa nied by mecha ni cal ac ti vi ty. 

The my oe lec tri cal ac ti vi ty that can be re gis te red at

the le vel of the pel vic flexu re con sists of (a) iso la ted

“long spi ke bursts (LSB)” that are pro pa ga ted both in

the oral and the abo ral di rec ti ons and help with the

mixing of the chy me; (b) a slow ly (0.5-1.0 cm/min)

abo ral ly mi gra ting clus ter of “short spi ke bursts

(SBB)” and “long spi ke bursts (LSB)” oc cur ring eve -

ry 10 to 15 mi nu tes, and (c) a se ries of pro noun ced and 

re pe ti ti ve “long spi ke bursts (LSB)” that oc curs spo -

ra di cal ly and lasts for 3 to 6 mi nu tes. The se elec tri cal

wa ves, which pro pa ga te them sel ves with high ve lo ci ty

(3 cm/sec) in the abo ral di rec ti on, are bet ter known as

the “Co lo nic Mig ra ting My oe lec tri cal Com plex” or

“CMMC”. The re is a clear in cre a se in LSB ac ti vi ty in

hor ses when food is ing ested. 

It is now known that the se coor di na ted con trac ti le

co lo nic wa ves cau se a pro noun ced back and for ward

mo ve ment of the pel vic flexu re be tween the di a -

phragm and the pel vis. Hen ce the im por tan ce of free

mo bi li ty of the co lon and the det ri men tal ef fects of

ad he si ons on nor mal co lo nic di ge sti on. It is pos si ble

that co lo nic dis pla ce ments, like nephro-sple nic en -

trap ment, are pre ce ded by the ex ces si ve ex pres si on of 

such back and for ward mo ve ments (Ro berts and Se a -

wright, 1983; Sel lers et al., 1982a). 

Litt le is known about the pos si ble oc cur ren ce of

de fec ti ve in tes ti nal mo ti li ty pat terns du ring ga stro-

 in tes ti nal co lic in hor ses. Up un til now, no non-in va si -

ve re gis tra ti on tech ni ques that are ap pli ca ble in true

cli ni cal ca ses have been avai la ble. The re fo re, all in -

for ma ti on has to be ex tra po la ted from ex pe ri men tal

co lic mo dels in which co lic is ar ti fi ci al ly mi mic ked in

he al thy hor ses (Sel lers et al., 1982b). For exam ple,

co lic can be ex pe ri men tal ly in du ced by the cre a ti on of 

an in tra-or ex tra-lu mi nal ob struc ti on at the le vel of

the small or lar ge in tes ti ne or by oc clu ding the me sen -

te ri al ar te ries (Pha neuf et al., 1972; Lowe et al., 1980;

MacHarg et al., 1986; King and Ger ring, 1989; Da -

vies and Ger ring, 1985). Trau ma-in du ced post-ope ra -

ti ve ileus is mi mic ked by ma nu al mecha ni cal ir ri ta ti -

on and se ro sal de hy dra ti on of parts of the small

in tes ti ne (Ger ring and Hunt, 1986). Endo toxe mia is

ar ti fi ci al ly mi mic ked by the IV ad mi ni stra ti on of E.

coli li po po ly sacha rids (King and Gerring, 1992).

The “co lic mo tor com plex” is an exam ple of a de -

fec ti ve mo ti li ty pat tern that can be re gis te red du ring

ex pe ri men tal ex tra-lu mi nal ob struc ti on of the small

in tes ti ne. It re pre sents spas tic con trac ti le ac ti vi ty that

is ex pres sed by small in tes ti nal seg ments lo ca ted
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Ta ble 1. Spe ci fic fe a tu res of the equi ne “mi gra ting my oe lec tri cal com plex” or MMC (du ra ti on (min), pro pa ga ti on speed
(cm/min)).

Proxi mal je ju num Dis tal je ju num Ileum

pha se 1

pha se 2

pha se 3-4

-

122,2 ± 26,3 (1+2)

7,9 ± 1,7 

31,6 ± 17,0

110,8 ± 67,0

29,0 ± 6,1

22,3 ± 14,4

95,3 ± 63,5

44,6 ± 9,0

Du ra ti on MMC cy cle (min) 130,1 ± 26,0 183,9 ± 72,2 160,8 ± 56,3

Pro pa ga ti on  (cm/min) ± 32 12,5 à 7,3



oral ly to the ob struc ti on zone. How and why the se co -

lic mo tor com plexes are ge ne ra ted by the in tes ti ne is

not known, though they pro ba bly re pre sent a lo cal re -

flex of the in tes ti ne in an at tempt to eva cu a te the ob -

struc ti on (Pha neuf et al., 1972; Da vies and Ger ring,

1985; MacHarg et al., 1986). Si mi lar co lic mo tor com -

plexes have been found in sheep (Ruc ke busch and Bu e -

no, 1975). When the se in tes ti nal spasms ling er long

enough, they sub stan ti al ly in cre a se the in tes ti nal me ta -

bo lism and can com pro mi se nor mal in tes ti nal vas cu la -

ri za ti on, which has a det ri men tal ef fect on the vi a bi li ty 

of the in tes ti ne. The re fo re it has to be men ti o ned that the

ad mi ni stra ti on of pro ki ne tic me di ca ti on to hor ses

sus pec ted of mecha ni cal ob struc ti on of the small in -

tes ti ne, like vol vu lus, is not ad vi sa ble. On the con tra ry,

it should be kept in mind that in the se ca ses in tes ti nal

di la ti on and ne cro sis can be ag gra va ted. 

Be si des the co lic mo tor com plexes that are re gis te -

red du ring ex tra-lu mi nal ob struc ti on of the je ju num,

the re is also a con co mi tant hy per ac ti vi ty to be ob ser -

ved at the le vel of the left dor sal co lon, which is uni -

que in hor ses and has ne ver been found in any ot her

spe cies in as so ci a ti on with small in tes ti nal ob struc ti on

(King and Ger ring, 1989). The re is pro ba bly a re sem -

blan ce with the hu man ga stro-co lo nic re flex, whe re ac -

com mo da ti on of a meal in the sto mach is ac com pa -

nied by an in cre a sed con trac ti le ac ti vi ty in the co lon

(King and Ger ring, 1989). In hor ses, the pro noun ced

di la ti on of the sto mach, as in ca ses of over- fee ding or

ac cu mu la ti on of re flux, le ads to a to tal loss of myo -

electrical and con trac ti le ac ti vi ty of the sto mach and

small in tes ti ne. Hen ce the im por tan ce of a tho rough

sto mach de com pres si on and com ple te eva cu a ti on of

re flux in co lic hor ses. 

PHARMACOLOGICAL MODULATION OF EQUINE
GASTRO-INTESTINAL MOTILITY 

Ima gi ne the enor mous body fluid shift that ta kes

pla ce in hor ses du ring the pro duc ti on of re flux. Ra pid

de hy dra ti on and ex ten si ve io nic los ses are the re sult.

Ine vi ta bly shock and GI hy po per fu si on will fol low.

The re fo re it is im por tant to mo ni tor ga stro-in tes ti nal

mo ti li ty in co lic hor ses and to start-up sup por ti ve pro -

ki ne tic tre at ment in time (Ta ble 2). De pen ding on the

lo ca ti on of the GI pro blem, dif fe rent ty pes of pro ki ne tic

drugs should be used. 

Ma cro lids

As a mem ber of the ma cro lid an ti bi o tics, erythro -

my cin sti mu la tes the oc cur ren ce of MMC com plexes

in the hor se. This is achie ved through sti mu la ti on of

mo ti lin re cep tors lo ca li zed on cho li ner gic neu rons

(Fi o ruc ci et al., 1993; To mo ma sa et al., 1986; Pee ters

et al., 1989). In hor ses, mo ti lin im mu no re ac ti ve cells

are found at the le vel of the du o de num, the je ju num,

the ce cum and the pel vic flexu re. As in rab bits, the re is 

a de cre a sing den si ty of mo ti lin re cep tors in the abo ral

di rec ti on (Ki ta mu ra et al., 1984). In hu mans, the en do -

ge nic pep ti de  mo ti lin is pro du ced by gra nu lar cells lo ca -

li zed  in the mu co sal lay er of the an trum, the proxi mal

du o de num, the je ju num and the ileum (We ber et al.,

1993). Intra ve nous ad mi ni stra ti on of mo ti lin to the dog

in du ces the oc cur ren ce of a pha se 3 of the MMC, which

starts in the sto mach and pro pa ga tes all the way to the

ileum (Itoh et al., 1984; Ya ma da et al., 1997). Li ke wi se, 

in tra ve nous ad mi ni stra ti on of mo ti lin to hor ses (0.6

µg/kg) in du ces the oc cur ren ce of a pha se 3 of the MMC

at the le vel of the proxi mal je ju num. Ho we ver, in con -

trast with the dog, the con trac ti le wa ves do not re ach the

ileum (Sa sa ki and Yos hi ha ra, 1999). In ca ses of ex pe ri -

men tal ly in du ced post ope ra ti ve ileus, the ad mi ni stra ti on

of mo ti lin trig gers an in cre a sed pha se 3 ac ti vi ty of the

MMC and en han ces the so lid pha se emp ty ing of the sto -

mach. Ho we ver, alt hough im por tant in hor ses with re -

flux, no ac ce le ra ti on of the gas tric li quid pha se emp ty -

ing rate can be achie ved (Co at ney and Adams, 1988;

Do her ty et al., 1998). This lack of ef fect on the li quid

emp ty ing of the sto mach is pro ba bly link ed to the spe ci -

fic pro ki ne tic pro per ties of erythro my cin in hor ses,

which are pre do mi nant ly fo cu sed on the gas tric an trum,

a part of the sto mach that is main ly im por tant for the ex -

pul si on of so lid food. 

The pro ki ne tic ac ti vi ty of erythro my cin shows clear

spe cies va ri a bi li ty. In mo no gas tric ani mals like hu mans, 

cats and dogs, it is main ly the sto mach and small in tes ti ne

that are sti mu la ted, whe re as in hor ses it is also the co lon

that is clear ly ac ti va ted (Pee ters, 1993; Itoh et al., 1984).

For exam ple, slow in tra ve nous ad mi ni stra ti on of ery -

thro my cin (3.3 mg/kg, 20 min) to he al thy hor ses in du ces

the oc cur ren ce of CMMC’s at the pel vic flexu re (Mas ri

et al., 1991). Erythro my cin do ses of 0.10, 1.0 and 10

mg/kg ad mi nis te red to he al thy po nies sti mu la te ce cal

emp ty ing and my oe lec tri cal spi king ac ti vi ty in the co lon 

(Les ter et al., 1998a).  Ho we ver, in hor ses, like in ot her

spe cies, the rate with which the erythro my cin is ad mi -

nis te red in tra ve nous ly is very im por tant. Slow in fu si on

(60 min) will even tu al ly lead to a pro noun ced sup -

129 Vlaams Diergeneeskundig Tijdschrift, 2006, 75



Vlaams Diergeneeskundig Tijdschrift, 2006, 75 130

Ta ble 2. A prac ti cal over view of the use of pro ki ne tic drugs in hor ses.
POI = post ope ra ti ve ileus; ACH = ace tyl cho li ne

Pro ki ne tic drug Rou te of ac ti on Dose re gi men Di sad van ta ges

Erythro my cin

lac to bi o na te

Sti mu la ti on of mo ti lin re cep tors 0.5 à 1mg/kg iv TID/QID Co lic symp toms

Fre quent use®

“down re gu la ti on” of

mo ti lin re cep tors

Fa tal ca ses of en te ri tis

Li do caine hy -

drochlo ri de

Sym pa tic an ta go nism

Di rect sti mu la ti on of en ter al

smooth mus cle cells

Anti-in flam ma to ry

Bo lus: 1.3mg/kg iv

Maint anan ce: 0,05mg/kg/min iv

of a 2% so lu ti on

In case of overd osing:

Ataxia du ring post-ope ra ti ve

re co ve ry

Me to clopra mi de Alpha 2 re cep tor an ta go nist

Anta go nism of cen tral and

pe rip he ral do pa mi ner gic

re cep tors

Sti mu la ti on of cho li ner gic neu -

ro trans mis si on 

0.04 mg/kg/h iv

0.05 mg/kg IM QID

0.1 à 0.25 mg/kg sc TID/QID

5 mg/kg po TID

Extra py ra mi dal side

ef fects

Dom pe ri do ne Pe rip he ral do pa mi ner gic re cep -

tor an ta go nist

1mg/kg po QID In a mo del of POI only 

sti mu la ti on of the 

ga stro du o de nal junc ti on

Ne os tig mi ne 

me thyl sul fa te

Cho li nes te ra se in hi bi tor 0.022 mg/kg iv or sc eve ry 2 to 

4h on ef fect

Pro noun ced signs of co lic 

Bet han echol

chlo ri de

Pa ra sym pa ti co mi me tic drug 0.025 mg/kg sc or 0,25 mg/kg iv

in 10ml of 0,9%NaCl eve ry

3 to 4h

Signs of co lic

Sa li va ti on

Swe a ting

Yo him bi ne Alpha 2 re cep tor an ta go nist 0.15 mg/kg iv BID/TID No pro noun ced ef fect

Acepro ma zi ne

 ma le a te

Alpha 2 re cep tor an ta go nist 0.01 mg/kg IM eve ry 4 to 6h Blood pres su re ?

Pe rip he ral va so di la ti on

Ci sa pri de Sti mu la tes the re le a se of ACH 

at the le vel of cho li ner gic 

neu rons 

1mg/kg po QID Not avai la ble

Te gas erod Sti mu la tes the re le a se of ACH 

At the le vel of cho li ner gic 

neu rons

0.02mg/kg iv BID Not avai la ble



pres si on of my o lec tri cal ac ti vi ty, des pi te an ini ti al in -

cre a se. As in hu mans, this is pro ba bly due to the re ac ti ve

down re gu la ti on of mo ti lin re cep tors. Du ring bo lus ad -

mi ni stra ti on (0.10 mg/kg iv, 30 secs), the se down re gu -

la ting mecha nisms are not trig ge red. The re fo re, in hor -

ses it can be sta ted that main ly low, sub the ra peu tic non-

anti-mi cro bi al do ses gi ven as a bo lus are most suit -

able for ob tai ning pro ki ne tic ef fects (Ring ger and Les -

ter, 1996). Ho we ver, the pos si ble det ri men tal ef fects of

the re pe ti ti ve use of mo ti lin ago nists in hor ses has not

been eva lu a ted. In hu mans, the ear lier men ti o ned tachy -

p hy laxia or re cep tor down re gu la ti on is thought to be

res pon si ble for the fail ure of cli ni cal tri als of se ver al mo -

ti li des, which clear ly ham pers the de ve lop ment of cli ni -

cal ly use ful com pounds (Thie le mans et al., 2005). This

should be kept in mind when re pe ti ti ve do sing is ap plied

in hor ses. 

Ho we ver, it is not only the amount and ad mi ni stra -

ti on rate that are im por tant, but also the in di ca ti on for

which the erythro my cin is used. Re se arch has de mon -

stra ted the ex pres si on of dif fe rent ga stro-pro ki ne tic

ef fects by erythro my cin in he al thy hor ses in com pa ri son 

with hor ses with ex pe ri men tal post-ope ra ti ve ileus.

In the lat ter group, the ad mi ni stra ti on of erythro my -

cin (0.5 mg/kg iv, 1 min) le ads to in cre a sed my o lec tri -

cal ac ti vi ty at the le vel of the ileum and the pel vic

flexu re, du ring both the post-re co ve ry (24h) and the

post-ope ra ti ve (8 days) pe ri ods. In the ce cum, ho we -

ver, the sti mu la ting ef fects are li mi ted to the post-re -

co ve ry pe ri od, which can be in ter pre ted as a less fa vo -

ra ble fe a tu re for pro ki ne tic pur po ses (Rous sel et al.,

2000). In con clu si on, it can be sta ted that in ca ses of

ex pe ri men tal post-ope ra ti ve ileus, the erythro my cin

in du ced pro ki ne tic ef fects are main ly fo cu sed on the

co lon, alt hough some re ports men ti on the suc ces sful

tre at ment of cli ni cal ca ses with small in tes ti nal ileus

(Rous sel et al., 2000). 

Last but not le ast, the re is the alar ming pos si bi li ty of

the oc cur ren ce of fa tal co li tis due to the use of erythro -

my cin lac to bi o na te as a ga stro-pro ki ne tic agent. Se ver al 

case re ports in the li te ra tu re, as well as ex pe rien ce with

the pro duct in the Lar ge Ani mal Inter nal Me di ci ne Cli -

nic of our fa cul ty, show that ad mi ni stra ti on of the an ti bi -

o tic erythro my cin to adult hor ses can lead to hy per ther -

mia and fa tal en te ri tis due to im ba lan ce of the en te ric

flo ra (Pres cott and Hoffman, 1993). In or der to bring

about a mi ni mal an ti bi o tic ef fect, a mi ni mal re cep tor

down-re gu la ti on and a maxi mal pro ki ne tic ef fect, it is 

ad vi sed to use 0.5 to 1 mg/kg erythro my cin lac to bi o -

na te in 60 ml of 0.9% NaCl, ad mi nis te red IV three to

four ti mes a day as a bo lus and not as a slow in fu si on.  

Li do cai ne hy drochlo ri de

In hu man ab do mi nal sur ge ry, li do cai ne hy drochlo -

ri de is used peri-ope ra ti ve ly as a pain kil ling drug and

to mi ni mi ze the du ra ti on of na tu ral ly oc cur ring post-

 ope ra ti ve ga stro-in tes ti nal sta sis (Grou di ne and Fis her,

1998). With res pect to ileus in hor ses, it is be lie ved

that the ac ti va ti on of pain re cep tors lo ca li zed in the

pe ri ton eum has an in hi bi to ry ef fect on ga stro-in tes ti nal

mo ti li ty (Ger ring and Hunt, 1986). Hen ce the wi des pre -

ad ve te ri na ry use of li do cai ne in hor ses suf fe ring from

post ope ra ti ve ileus or proxi mal en te ri tis (Ma lo ne et al.,

1990). It is thought that li do cai ne exerts its pro ki ne tic ef -

fects through di rect sti mu la ti on of en te ric smooth mus cle

cells and through sup pres si on of sym pa the tic in hi bi to ry

re flexes (Rim back et al., 1990). The re are in di ca ti ons

that li do cai ne has anti- in flam ma to ry pro per ties. Fur -

ther mo re, it sup pres ses both the net trans port of fluid

into the in tes ti nal lu men and the ex tra va sa ti on of al bu -

min (Nellgard et al., 1996). In vi tro mo ti li ty tests on in -

tes ti nal smooth mus cle strips have de mon stra ted that li -

do cai ne in cre a ses con trac ti li ty, main ly at the le vel of the

mid-je ju num (Nie to and Ra kes traw, 2000a). Very few

stu dies eva lu a te the in vivo ef fi ca cy of li do cai ne as a ga -

stro-pro ki ne tic agent. Through the use of ab do mi nal ul -

tra sound, Bri an ceau and co-wor kers have de mon stra -

ted a de cre a se in both the mean je ju nal di a me ter and the

amount of ab do mi nal fluid ac cu mu la ti on in co lic hor ses

that were post ope ra ti ve ly tre a ted with li do cai ne. How-

ever, when con trols were com pa red with the tre at ment

group, no sig ni fi cant dif fe ren ce in the time-in ter val to

first de fe ca ti on, pro duc ti on of re flux and num ber of

small in tes ti nal con trac ti ons per mi nu te could be de -

mon stra ted (Bri an ceau et al., 2002). Li do cai ne is also

thought to have anti-en do toxi ne ef fects, which could be

in te res ting in coun tries wit hout easy ac cess to spe ci a -

li zed me di ci nes such as po ly mixin B and pen toxy -

phyl li ne (Bar ton et al., 2004; Pie ro et al., 2000 a,b). 

Per rec tal ap pli ca ti on of li do cai ne (15 ml of a 2%

so lu ti on in 45 ml of tap wa ter) can be con si de red to ac -

com plish rec tal re laxa ti on, which can be a help ful tool 

to pre vent the oc cur ren ce of rec tal te ars du ring ab do mi -

nal pal pa ti on (San chez and Mer ritt, 2005). Ho we ver, the 

sen si ti vi ty of the rec tum to di la ti on is not in flu en ced and

IV ad mi ni stra ti on of Bus co pan® is wit h out any doubt

just as ef fi cient and less time con su ming. 
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In or der to ob tain op ti mum ef fect, li do cai ne is ad mi -

nis te red per-ope ra ti ve ly, star ting with a bo lus of 1.3

mg/kg of a 2% so lu ti on, fol lo wed by a con ti nuing in fu si -

on of 0.05 mg/kg of the same 2% so lu ti on. When re co -

ve ry is com ple ted and the hor se is stan ding sta ble on its

feet, the bo lus re gi men is again ap plied, fol lo wed by

con ti nu ous in fu si on du ring mi ni mal 24h. Use of hig her

per-ope ra ti ve do ses can lead to mus cle twit ching and

pro noun ced ataxia, which can se ri ous ly ham per a safe

re co ve ry. Overd osing can lead to pro fu se swea ting and

fast breat hing, so me ti mes re sem bling the cli ni cal pic tu re

of a hor se with a rup tu red vis cus. Sud den col lap se of the

hor se can also oc cur. Fi nal ly, it has to be men ti o ned that

the use of li do cai ne can mask ear ly signs of foun der.

The re fo re, ca re ful mo ni to ring of the co lic pa tient is im -

por tant. In some co lic hor ses li do cai ne ad mi nis te red in

bo lus dose cre a tes enough se da ti on and pain re lief to per -

form a com ple te cli ni cal exa mi na ti on, wit hout the need

for the use of ot her se da ti ves, which of ten have long-term

sup pres sing ef fects on ga stro-in tes ti nal mo ti li ty. 

Ben za mi des and bu ty ro fe no nes 

One of the first ben za mi des dis co ve red, Me to clo -

pra mi de, is wi de ly used both in hu man and ve te ri na ry

me di ci ne to tre at gas troin tes ti nal symp toms re la ted to 

im pai red mo ti li ty and to tac kle eme sis. One of the fe a -

tu res of the “ol der” drugs is that they are less spe ci fic

and the re fo re of ten sti mu la te a wide ar ray of en te ric

re cep tor ty pes. The down side of this as pe ci fi ci ty is the

nu me rous side ef fects that are of ten en coun te red with

the se drugs. Hen ce the tre men dous di li gen ce with

which re search ers are try ing to de ve lop re cep tor-spe -

ci fic bloc king and ac ti va ting agents.  

Me to clopra mi de sti mu la tes se ro to ner gic 5-HT4 re -

cep tors, which in turn en han ce the re le a se of ace tyl cho -

li ne at the le vel of post sy nap tic cho li ner gic neu rons. The 

drug acts on cen tral do pa mi ner gic re cep tors, whe re it

has an an ta go ni zing ef fect. Although the re is litt le evi -

den ce for the pre sen ce of do pa mi ner gic re cep tors on en -

te ric smooth mus cle cells, some re search ers pro po se

that me to clopra mi de has a sup pres sing ef fect on the in -

hi bi to ry ef fect of do pa mi ne on en te ric smooth mus cle

cells (To ni ni, 1996). Fi nal ly, it blocks se ro to ner gic

5-HT3 re cep tors and adre ner gic alp ha 2 re cep tors (Ali bi -

bi and McCal lum, 1983). 

Ger ring clas si fies idi o pa thic and thus non-en do -

toxe mic ileus in hor ses as do pa mi ner gic me di a ted.

Hen ce the ad vi ce to use me to clopra mi de as a ga stro-

 pro ki ne tic agent in the se hor ses (Ger ring, 1982).

In vi tro con trac ti li ty tests on en te ric smooth mus cle

strips de mon stra te that me to clopra mi de sti mu la tes con -

trac ti le ac ti vi ty of the equi ne py lo rus, the proxi mal du o -

de num and the mid-je ju num. Prog res si ve ly in cre a sing

do ses are re qui red to sti mu la te con trac ti le ac ti vi ty

from proxi mal to dis tal. This spe ci fic fe a tu re of me to -

clopra mi de is pro ba bly link ed with its abi li ty to ac tu al ly

coor di na te mo ti li ty in the sti mu la ted in tes ti nal seg ments

rat her than sim ply in du cing in cre a sed, but ran dom, con -

trac ti le ac ti vi ty (Nie to and Ra kes traw, 2000).

In he al thy po nies, me to clopra mi de (0.125 mg/kg iv)

ac ce le ra tes the gas tric li quid pha se emp ty ing rate.

When ap plied as an IV bo lus of 0.03 mg/kg, no sig ni -

fi cant chang es in the MMC and mo to ric ac ti vi ty of the 

je ju num and the pel vic flexu re could be de mon stra ted

(Sojka and Adams, 1988). Ho we ver, used as a con ti -

nu ous in fu si on (0.5 mg/kg/h iv) in po nies with ex pe ri -

men tal ly in du ced post-ope ra ti ve ileus, the re is a clear

in cre a se of the con trac ti le ac ti vi ty of the je ju num, the

ce cum and the co lon. Mo re o ver, me to clopra mi de is able 

to re-es ta blish good coor di na ti on of dis tur bed MMC

acti vi ty in the se po nies (Ger ring and Hunt, 1986).

Stand ard post ope ra ti ve ad mi ni stra ti on of me to clo -

pra mi de as a con ti nu ous in fu si on (0.04 mg/kg/h)

seems to sup press the oc cur ren ce of post ope ra ti ve

ileus (Dart et al., 1996).

Ho we ver, over all cli ni cal use of me to clopra mi de

in co lic hor ses is ham pe red by the fre quent ly en coun -

te red ex tra-py ra mi dal side ef fects, which are en coun -

te red even with low do sing pro to cols. The re a son for

this is the ease with which the drug pas ses the blood-

 brain bar rier. Espe ci al ly skin ny hor ses with li mi ted

body fat sto res seem to be pro ne to sho wing the se ex -

tra-py ra mi dal side ef fects. Although con ti nu ous low

dose in fu si on (0.04 mg/kg/h) will cre a te more sta ble

blood le vels of the drug than will bo lus ad mi ni stra ti -

on, ner vous side ef fects can still oc cur.  Even with IM

ad mi ni stra ti on, the ex tra py ra mi dal ef fects have been

re por ted. So me ti mes symp toms will oc cur im me di a -

te ly af ter the ad mi ni stra ti on of me to clopra mi de, and

so me ti mes only 36 h af ter star ting the con ti nu ous in -

fu si on. The hor ses are fe ar ful and ner vous. They show a

con ti nu ous pro pen si ty to sit on their hind quar ters.

The re is pro fu se swea ting and signs of ab do mi nal dis -

com fort are of ten seen. The se symp toms can ling er

for more than 12h af ter dis con ti nu a ti on of the me to -

clopra mi de tre at ment. So me ti mes wal king the hor se

for 15 min can quic kly im pro ve the si tu a ti on, though

this will only be pos si ble in tho se ca ses whe re safe

hand ling is still an op ti on. In most ca ses, ho we ver, the
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ad mi ni stra ti on of se da ti ves will be ne ces sa ry, ac com -

pa nied by all the ne ga ti ve ef fects on ga stro-in tes ti nal

mo ti li ty. Other pro po sed do sing re gi mens are: 0.05

mg/kg IM QID; 0.1 - 0.25 mg/kg sc TID or QID and 5

mg/kg PO QID.

Dom pe ri do ne has a wi des pre ad use as ga stropro ki -

ne ti cum and anti-eme tic drug in hu man me di ci ne.

The ve te ri na ry use, ho we ver, is rat her li mi ted. Dom -

pe ri do ne will not pass the blood-brain bar rier and the -

re fo re is free from any ex tra-py ra mi dal side ef fects.

Litt le is known about its phar ma co lo gi cal ac ti on. How -

ever, ex pe ri men tal eva lu a ti on of its ef fi ca cy as a pro -

ki ne tic drug in hor ses is not very en cou ra ging. In po -

nies with ex pe ri men tal ly in du ced post ope ra ti ve ileus, 

dom pe ri do ne (0.2 mg/kg IM QID) seems only to be

able to sti mu la te con trac ti li ty at the ga stro du o de nal

junc ti on. No pro ki ne tic ef fect could be ob ser ved at

the le vel of the co lon (Ger ring et al., 1991). Dom pe ri -

do ne is only avai la ble for per oral use. The pro po sed

dose re gi men is: 1 mg/kg PO QID. 

Cho li ner gic ago nists

Ne os tig mi ne me thyl sulp ha te an ta go ni zes the break -

down of the neu ro trans mit ter ace tyl cho li ne by the en -

zy me ace tyl cho li nes te ra se. The drug can be used suc -

ces sful ly in hor ses with im pac ti ons of the ce cum or right 

dor sal co lon, re frac to ry to tre at ment with laxa ti ves.

When ad mi nis te red to he al thy po nies (0.025 mg/kg sc),

ne os tig mi ne me thyl sulp ha te in du ces the oc cur ren ce

of pre ma tu re pha se 3 com plexes of the MMC at the le -

vel of the ileum, ac ce le ra ti on of the ce cal emp ty ing

rate, and the oc cur ren ce of CMMC’s at the le vel of the

right dor sal co lon (Les ter et al., 1998c). Its pro ki ne tic

ac ti vi ty is main ly fo cu sed on the hind gut. On the con -

tra ry, ne os tig mi ne me thyl sulp ha te seems to have an

in hi bi to ry ef fect on the proxi mal part of the ga stro-in -

tes ti nal tract, which is qui te im por tant for hor ses suf -

fe ring from ileus. In he al thy po nies, both the gas tric

li quid pha se emp ty ing rate (0.022 – 0.044 mg/kg sc)

and the con trac ti le ac ti vi ty of the je ju num are clear ly

sup pres sed (Adams et al., 1984; Adams and Mar ga ret,

1985). Des pi te the se ob ser va ti ons, the re are some re -

ports of suc ces sful tre at ment of hor ses with post ope ra ti ve

ileus that were re frac to ry to tre at ment with li do cai ne,

me to clopra mi de and erythro my cin (Van Hoog moed

and Sny der, 1997). The pro po sed do sing re gi men is:

0.022 mg/kg iv or sc eve ry 2 to 4 hours. Hor ses tre a ted

with ne os tig mi ne me thyl sulp ha te can show signs of

ab do mi nal dis com fort di rect ly af ter ad mi ni stra ti on of 

the pro duct. 

Bet han echol chlo ri de mi mics the ac ti on of the

neu ro trans mit ter ace tyl cho li ne. Ace tyl cho li ne sti mu la -

tes mus ca ri nic re cep tors, which are found all over the

body, in clu ding the mus cle that sur rounds the ga stro- in -

tes ti nal tract. Bet han echol chlo ri de has a pro- con trac ti le

ef fect on both sto mach and small in tes ti ne. In he al thy

po nies it sti mu la tes the gas tric eva cu a ti on of both li -

quids and so lids (Thomp son et al., 1994). When ad mi -

nis te red at a dose of 0.05 mg/kg sc, the re is also a clear

in cre a se of the con trac ti le ac ti vi ty of the co lon which

ling ers for more than 80 mi nu tes (Ro ger et al., 1985). In

a mo del of ex pe ri men tal ly in du ced post ope ra ti ve ileus,

the re is a dis cre te in cre a se of the pro pul si ve ac ti vi ty of

the sto mach and small in tes ti ne (2.5 mg/kg sc). The co-

 ad mi ni stra ti on of bet han echol and yo him bi ne trig gers

more dis tinct pro ki ne tic ef fects (Ger ring and Hunt,

1986). The pro po sed do sing re gi men for bet han echol

chlo ri de is: 0.025 mg/kg sc eve ry 3 to 4 hours. Due to the

pa ra sym pa ti co mi me tic fe a tu res of bet han echol, side ef -

fects like pro fu se sa li va ti on and ab do mi nal dis com fort

can ham per its use in co lic ca ses. Bet han echol is not

avai la ble in Bel gi um as an over-the-coun ter drug. 

Alpha adre ner gic re cep tor an ta go nists

Alpha adre ner gic re cep tor an ta go nists in hi bit the

mo ti li ty sup pres sing ef fects of the sym pa the tic ner -

vous sy stem on ga stro-in tes ti nal mo ti li ty. As men ti o -

ned pre vi ous ly, adre ner gic hy per ac ti vi ty is thought to

be part of the com plex of fac tors that can trig ger post -

ope ra ti ve ileus in hor ses (Ger ring and Hunt, 1986; Ea -

des and Moore, 1993). Ga stro-in tes ti nal sta sis in hor -

ses is of ten com pli ca ted by the on set of en do toxe mia,

which in turn in du ces in cre a sed re le a se of sym pa the -

tic neu ro trans mit ters. Hen ce, the re search that has

been done on the pos si ble use of adre ner gic an ta go -

nists for tre at ment of ileus and en do toxe mia in hor ses.

In he al thy po nies, only litt le if any pro pul si ve ef fect

could be eli ci ted through the use of adre ner gic an ta go -

nists. Admi ni stra ti on of the alp ha 2-re cep tor an ta go -

nist yo him bi ne (0.15 mg/kg iv) even eli cits a sig ni fi -

cant slow-down of the gas tric li quid pha se emp ty ing

rate, both in he al thy po nies and in po nies with ex pe ri -

men tal ly in du ced en do toxe mia (Do her ty et al., 1998;

Meis ler et al., 1997). On the who le, this is a rat her sur -

pri sing ob ser va ti on, sin ce one would ex pect an in cre a sed

re le a se of ace tyl cho li ne and a con co mi tant in cre a se of

con trac ti le ac ti vi ty as a re sult of an ta go ni zing adre -
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ner gic alp ha 2 re cep tors lo ca li zed on cho li ner gic neu -

rons (Drew, 1978). On the ot her hand, it has been de -

mon stra ted that the use of yo him bi ne in ca ses of

ex pe ri men tal en do toxe mia spe ci fi cal ly sti mu la tes ce cal

vas cu la ri za ti on and my oe lec tri cal ac ti vi ty (Ea des and

Moore, 1993). In a mo del of ex pe ri men tal post ope ra ti ve

ileus, yo him bi ne (0.15 mg/kg iv) sti mu la tes the pro pul -

si ve ac ti vi ty of the je ju num. As men ti o ned pre vi ous ly,

best re sults were ob tai ned when co-ad mi ni stra ti on of

yo him bi ne (0.15 mg/kg iv) and bet han echol chlo ri de

(0.014 – 0.022 mg/kg sc) was ap plied (Ger ring and

Hunt, 1986). 

Acepro ma zi ne is pri ma ri ly used as a se da ti ve drug

in hor ses. As a neu ro lep ta nal ge tic agent, this drug is

part of the che mi cal class known as phe not hi a zi nes. It

an ta go ni zes se ver al neu ro trans mit ters, in clu ding: ace -

tyl cho li ne, 5-hy droxy tryp ta min, ca techo la mi nes and

his tam ine (Rang et al., 1995). Admi ni stra ti on of ace -

pro ma zi ne to he al thy po nies (0.05 mg/kg iv) eli cits a

sig ni fi cant sup pres si on of the gas tric li quid pha se

emp ty ing rate. Ho we ver, the so lid pha se emp ty ing

rate is not in flu en ced (Do her ty and Adams, 1999; Sut -

ton et al., 2002). Con trac ti li ty ex pe ri ments with ex pe ri -

men tal ly in tra-ab do mi nal ly iso la ted je ju nal seg ments

(bet ter known as “Thi ry-Vel la loops) show that al-

though acepro ma zi ne sup pres ses the my oe lec tri cal

ac ti vi ty in the se seg ments, the throughput  of li quids is 

clear ly sti mu la ted (Da vies and Ger ring, 1983 b). How-

ever, the se ob ser va ti ons could not be con fir med by

Les ter and co-wor kers du ring in vivo ex pe ri ments

(Les ter et al., 1998c). The over all con clu si on, ba sed

on all the se ex pe ri men tal re sults, is that acepro ma zi ne

as a se da ti ve drug, in con trast to many ot her se da ti ves,

seems to have only mi nor ne ga ti ve ef fects on ga stro-

in tes ti nal mo ti li ty. In some ca ses it even seems to sti -

mu la te con trac ti le ac ti vi ty, wit hout trig ge ring spas tic

con trac ti ons. The re fo re it seems to be a good choi ce as 

a se da ti ve drug in co lic hor ses wit hout ob struc ti on of

the proxi mal part of the ga stro-in tes ti nal tract. How-

ever, the det ri men tal ef fects of this drug on blood

pres su re should al ways be kept in mind. Lo we ring

blood pres su re in co lic hor ses sus pec ted of ha ving

com pro mi sed bo wel or in can di da tes for sur gi cal in -

ter ven ti on should be avoi ded at all ti mes. Fi nal ly,

acepro ma zi ne can be used in low do ses (0.01 mg/kg

IM eve ry 4 to 6 h) as part of a foun der pre ven ti on plan. 

Se ro to ner gic ago nists

Ci sa pri de sti mu la tes pre sy nap tic, my en te ri cal ly

lo ca li zed 5-HT4 re cep tors, which in turn trig ger an in -

cre a sed re le a se of the ex ci ta to ry neu ro trans mit ter

ace tyl cho li ne. The drug has a bloc king ef fect on

5-HT2 and 5-HT3 re cep tors and in flu en ces 5-HT1 and

mo ti lin re cep tors (Brie jer et al., 1995). In hu mans and

dogs, ci sa pri de sti mu la tes the re le a se of en do ge nous

mo ti lin (Song et al., 1997). Whe ther this is also the

case in hor ses has ne ver been in ves ti ga ted. Fi nal ly, as

in hu mans, ci sa pri de acts on K+-ERG chan nels lo ca li -

zed in the equi ne GI tract. The se ion chan nels have

been iden ti fied im mu no his toche mi cal ly in the equi ne

du o de num, the je ju num and the co lon (Lil lich et al.,

2003). Not sur pri sing ly they have also been iden ti fied

in the equi ne he art. In hu mans, it is known that sti mu -

la ti on of the se car di ac ion chan nels is par ti al ly res pon -

si ble for the car di o lo gic side ef fects of ci sa pri de, such

as life-thre a te ning arrhythmi as, that have been re -

ported in some pa tients (Cools et al., 2001). Whe ther

the se side ef fects might also oc cur in the hor se, is not clear.

The re is a lot of con tro ver sy about the the ra peu tic

ef fi ca cy of ci sa pri de for sti mu la ting GI mo ti li ty in

hor ses (King and Ger ring, 1988; Ruc ke busch and Ro -

ger, 1988; Levy and Sojka, 1991; Ba ker and Ger ring,

1994). The over all con clu si on of the cli ni cal tri als

per for med is that the drug should main ly be used as

part of the prop hy lac tic plan. Ho we ver, once a sta tus

of post ope ra ti ve ileus and en do toxe mia exists, litt le if

any ef fect should be ex pec ted from the use of ci sa pri -

de (Ger ring and King, 1989; Ger ring et al., 1991; De

Geest et al., 1991; Van der Vel den and Klein, 1993;

Sa sa ki and Yos hi ha ra, 2000). Although in a mo del of

ex pe ri men tal ly in du ced en do toxe mia, a sig ni fi cant

ac ce le ra ti on of the gas tric li quid pha se emp ty ing rate

was ac com plis hed, the pro found in hi bi ting ef fects of

pros tag lan din E2 and E coli on je ju nal con trac ti le ac ti -

vi ty could not be an ta go ni zed (Valk et al., 1998; King

and Ger ring, 1992). In Ja nu a ry 2005 the de ci si on was

made to ful ly withdraw the li cen ses of ci sa pri de be -

cau se the be ne fits of the drug did not out weigh the car -

di o lo gic risks of tre at ment. In hor ses, we can only

con firm that me a su red the ra peu tic blood le vels are

high enough to trig ger car di ac arrhythmi as (Fin ley et

al., 2002). 

Te gas erod is a more spe ci fic se ro to ner gic re cep tor

ago nist than ci sa pri de, and it main ly sti mu la tes my en -

te ri cal ly lo ca li zed 5-HT4 re cep tors (Chey, 2004). On

the ba sis of the re sults of in vi tro stu dies, it can be con -

clu ded that this re cep tor is main ly found in the hind -

Vlaams Diergeneeskundig Tijdschrift, 2006, 75 134



gut of the hor se (Weiss et al., 2002). Te gas erod is avai la ble

in the US as a per oral drug for the tre at ment of ob sti pa ti -

on pre do mi nant ir ri ta ble bo wel syn dro me (IBS), and

it will be soon avai la ble in Eu ro pe. In vivo in ves ti ga ti -

ons in he al thy hor ses (0.02 mg/kg Te gas erod iv BID)

have de mon stra ted an ac ce le ra ti on of the oro-anal

trans it of ba ri um fil led par ti cles, ad mi nis te red by

naso-gas tric in tu ba ti on (Lip pold et al., 2004). Whe -

ther the drug will find any ap pli ca ti on in the tre at ment

of post ope ra ti ve ileus in hor ses is very ques ti o na ble,

sin ce up un til now, litt le if any evi den ce has been

found to lo ca li ze the tar get 5-HT4 re cep tor of Te gas -

erod in the equi ne sto mach and small in tes ti ne (Nie to

et al., 2000b; De le sal le et al., 2005a,b).

Other drugs

It is in te res ting to note that the ad mi ni stra ti on of 10

to 20 x 106 IU K+-pe ni cil lin to he al thy hor ses will eli -

cit an in cre a se of my oe lec tri cal ac ti vi ty at the le vel of

the pel vic flexu re that will ling er for no long er than 15

to 45 min. The ob ser ved ef fect is so mew hat com pa ra -

ble with the in cre a sed con trac ti le ac ti vi ty seen af ter

ad mi ni stra ti on of erythro my cin lac to bi o na te (Rous sel et 

al., 2003). The pro ki ne tic ef fects of K+-pe ni cil lin can not

be at tri bu ted to the K+ ions, sin ce no my oe lec tri cal

chang es are ob ser ved af ter the sole ap pli ca ti on of KCl.

Ho we ver, how the pro-mo ti le ef fects of K+ pe ni cil lin

can be ex plai ned, is not clear. The men ti o ning of this

spe ci al fe a tu re of K+ pe ni cil lin is far from being a plea

for stand ard use of the drug in co lic hor ses. It should

al ways be bor ne in mind that se ver al stu dies have re -

por ted an in cre a sed risk for di arrhea in co lic hor ses

tre a ted with this an ti bi o tic (Gus tafs son et al., 2004).

As in hu mans, it is thought that also in hor ses the re -

le a se of en do ge nous en dorp hins con tri bu tes to the on -

set of ileus. The re fo re, ef forts are being made to in ves -

ti ga te pos si ble be ne fi ci al ef fects of the use of opi oid

an ta go nists, like nal oxone, in co lic hor ses. One cli ni -

cal tri al re ports fa vo ra ble re sults af ter the tre at ment of

co lic hor ses with nal oxone (Sci ors ci et al., 2000). 

CONCLUSION

Ga stro-in tes ti nal hy po mo ti li ty in hor ses can be

trig ge red by a mul ti tu de of fac tors and should al ways

be con si de red a com plex pa tho lo gic con di ti on. Suc -

ces s ful tre at ment of ileus re qui res a sys te ma tic ap pro -

ach, du ring which all pos si ble pro blems are ad dres sed

in a swift and pre ci se way. A tho rough cli ni cal exa mi -

na ti on is im por tant to iden ti fy the type of ileus

(mecha ni cal or ady na mic). On the ba sis of the se fin -

dings, the pos si ble use of pro ki ne tic agents can be jus ti -

fied. The lo ca li za ti on of the mo ti li ty pro blem has im -

por tant im pli ca ti ons for the type of pro ki ne tic drug

that has to be used. In sum ma ry, it can be sta ted that for

the tre at ment of hy po mo ti li ty of the proxi mal part of

the equi ne GI tract, li do cai ne, me to clopra mi de and

erythro my cin are the main drugs of choi ce. Nal oxone, 

ne os tig mi ne, erythro my cin and li do cai ne are im por -

tant for the tre at ment of sta sis of the hind gut. In ca ses

sho wing signs of en do toxe mia, the use of adre ner gic

an ta go nists can be a help ful tool. It should be no ted

that the pro duc ti on of re flux in hor ses re pre sents an

enor mous loss of body fluids, le a ding to ra pid de hy -

dra ti on, io na ry im ba lan ces and hy popro tei ne mia. The

cor rec ti on of the se im ba lan ces is as im por tant as the

choi ce of the right pro ki ne tic drug for suc ces sful tre at -

ment of ileus in hor ses. Fi nal ly, it is clear that up to the

pre sent time a ge ne ral ly ef fi ca ci ous pro ki ne tic drug

for the tre at ment of ileus in hor ses has not yet be co me

avai la ble. Cli ni cal ef fi ca cy re ports are of ten very con -

tra dic to ry, which ma kes it so me ti mes dif fi cult to jus ti fy

the use of the se of ten very ex pen si ve agents. More

fun da men tal re search is nee ded to re ve al en te ric re -

cep tor po pu la ti ons that are im por tant for GI mo ti li ty

and that can be used as phar ma co lo gi cal tar gets for

pro ki ne tic drug use in hor ses. 
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Uit het ver le den  

OS, BARG, RUIN EN KA POEN

Cas tre ren was van ouds her een van de be lang rijk ste ta ken van de voor lo pers van de die -
ren art sen. Ges pe ci a li seer de vees nij ders ble ven hun be drijf uit oe fe nen tot in de ja ren vijf -
tig van de vo ri ge eeuw, lang na dat de uni ver si tair ge vorm de vee art sen op het to neel
ver sche nen. De woor den waar mee ge cas treer de die ren aang eduid wor den, zijn zeer oud.
Hier een kor te sa men vat ting van hun ety mo lo gie.

Het cas tre ren van stie ren was zo al ge meen dat het woord os zelfs sy no niem was voor
rund. Nie mand zal er aan twij fe len dat de oer os in staat was zich voort te plan ten en dat os -
sen haas van niet-ge cas treer de run de ren lek ker is. Het woord is ver want met het Go ti sche
auhsus en het  Ou din di sche uk san.

De an de re na men van cas tra ten vin den hun oor sprong in het cas tre ren zelf. De term barg
is waar schijn lijk ver want aan het Ger maan se werk woord be ran: slaan. ‘Oudtijds wer den
de tes ti kels van het var ken murw geklopt’, leest men in het ‘Etymologisch Woordenboek’
van de Vries en Tol le nae re. Niet-taal kun di ge va klui zul len hier wel een wenk brauw bij op -
trek ken. Het woord ruin laat in het mid den hoe de ope ra tie ge beur de. Het is ver want aan het 
werk woord rooi en. Bij ka poen moet men niet ver zoe ken. In de term zit de Indo-Eu ro pe se
stam (s)kap, zo als in kap pen.

Luc De vrie se


