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Serotonin (5-HT) is most commonly thought of as a neuro-
transmitter in the central nervous system. However, the
predominant site of serotonin synthesis, storage, and
release is the enterochromaffin cells of the intestinal
mucosa. Within the intestinal mucosa, serotonin released
from enterochromaffin cells activates neural reflexes
associated with intestinal secretion, motility, and sensation.
Two important receptors for serotonin that are located in
the neural circuitry of the intestines are the 5-HT3 and
5-HT4 receptors; these are the targets of drugs designed to
treat gastrointestinal disorders. 5-HT3 receptor antagonists
are used to treat nausea and emesis associated with
chemotherapy and for functional disorders associated with
diarrhea. 5-HT4 receptor agonists are used as promotility
agents to promote gastric emptying and to alleviate consti-
pation. Because of the importance of serotonin in normal
gut function and sensation, a number of studies have
investigated potential changes in mucosal serotonin signal-
ing in pathologic conditions. Despite the inconsistencies in
the current literature, changes in serotonin signaling have now
been demonstrated in inflammatory bowel disease, irritable
bowel syndrome, postinfectious irritable bowel syndrome,
and idiopathic constipation. Emerging evidence has led to
many contradictory theories regarding serotonin signaling
and its roles in the pathology of gut disorders. This review
summarizes the current medications affecting serotonin
signaling and provides an overview of our current knowledge

of the changes in serotonin that occur in pathologic con-
ditions. [Key words: Irritable bowel syndrome; Constipation;
Enterochromaffin cells; 5-HT3 and 5-HT4 receptors]

SEROTONIN AND THE COLON

Over one hundred years ago, Bayliss and Starling

noted that the bowel is capable of generating

complex motor patterns independent of the central

nervous system (CNS) when stimulated by stretch,

pH alterations, or nutrients. These factors incite a

propulsive wave of coordinated contractions and

relaxations we now refer to as peristalsis.1–3 The

cellular components and signaling molecules that are

responsible for this coordinated reflex continue to be

actively investigated and better defined.

Serotonin was discovered in the 1930s by Vittorio

Erspamer, who named the substance Benteramine^
because it was extracted from the intestine.4,5 The

same substance was independently extracted from

blood samples in 1948 by Page and Rapport in their

search for circulating constricting factors that could

cause hypertension.6,7 Unaware that they were

working with Benteramine,^ Page and Rapport called

the compound serotonin, because of its vasocon-

strictive action, and subsequently identified its struc-

ture as 5-hydroxytryptamine (5-HT). Bulbring and

Crema first implicated 5-HT as an important enteric

neurotransmitter in the late 1950s. It is now clear that

5-HT is a critical signaling molecule in the gut.3,8,9
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Recent evidence suggests that altered 5-HT signaling

may play a fundamental role in the pathophysiology

of many common gastrointestinal disorders.

SEROTONIN SIGNALING

Enterochromaffin (EC) cells, found primarily at the

base of the crypts in the gastrointestinal tract, contain

appropriate enzymes for the synthesis of 5-HT from

the amino acid tryptophan (Fig. 1A). The 5-HT is

then stored in secretory granules at the base of the

EC cell.10,11 Release of 5-HT into the lamina propria

beneath the crypt epithelium leads to the activation

of multiple types of 5-HT receptors on the axons of

sensory neurons (Fig. 1C). Some of these primary

sensory neurons that project to the lamina propria

reside in the submucosal and myenteric ganglia of

the enteric nervous system (ENS) and are referred to

as intrinsic sensory nerves. Others, referred to as

extrinsic sensory nerves, have processes that project

to the gut from spinal and nodose ganglia. The

stimulation of intrinsic primary afferent neurons

(IPANs) activates cholinergic excitatory motor neu-

rons and nitrergic inhibitory motor neurons via

ascending and descending interneurons, respective-

ly.12–16 The local reflex activity leads to an orad

contraction of the smooth muscle and a coordinated

aboral relaxation generating a pressure gradient and

Figure 1. A. Photomicrograph of EC (enterochromaffin) cells in the mucosa of the human sigmoid colon. This specimen
was immunostained with antisera directed against human 5-HT (serotonin), and the EC cells are depicted in green. EC
cells are the primary site of 5-HT synthesis, storage, and release in the body. B. SERT (serotonin-selective reuptake
transporter) immunoreactivity in colonic glands of the human colon. Note that all of the epithelial cells are SERT-
immunoreactive and that the immunofluorescence is particularly intense in the basal half of the cells. C. Schematic
diagram depicting the sequence of events in mucosal 5-HT signaling. At rest, 5-HT (depicted as blue circles) is stored in
secretory vesicles at the basal half of EC cells. Following mucosal stimulation, 5-HT is released from EC cells and
activates 5-HT receptors on nearby afferent nerve fibers. 5-HT signaling is terminated by the removal of 5-HT from the
interstitical space. Most of the 5-HT is transported into epithelial cells, all of which express SERT. The remainder of the
5-HT enters the blood stream and is taken up into platelets, which also express the serotonin transporter.
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peristalsis.17,18 Serotonin also participates in extrinsic

afferent reflex pathways relating to nausea and

vomiting via vagal afferents and conduction of

signals leading to perceptions of discomfort and pain

in the gastrointestinal tract by way of the spinal

afferents.19,20 This latter pathway is less well defined

but may underlie the promising effects that 5-HT

receptor ligand medications have on the symptoms

of discomfort in those with irritable bowel syndrome

(IBS).21 Responses of 5-HT are terminated by the

removal of 5-HT from the interstitial space. Most of

the 5-HT is taken up into the epithelial cells by the

serotonin-selective reuptake transporter (SERT),

which is the same transporter that sequesters 5-HT

in the brain and is the target of serotonin-selective

reuptake inhibitors (SSRIs) (Figs. 1B and C). The

remainder of the 5-HT enters the bloodstream where it

is rapidly taken into platelets which express SERT on

their membranes.16,22,23

SEROTONIN RECEPTORS AND TARGETING
MEDICATIONS

Serotonin can elicit a number of actions on cells

and tissues in the gut, including epithelial secretion,

direct smooth muscle activation or relaxation, stimu-

lation of extrinsic and intrinsic sensory neurons, and

activation of cholinergic neurons that contract

smooth muscle.3,8,12,24,25 A number of subtypes of

5-HT receptors, with specific distributions in the

intestines, are responsible for the multitude of

actions that can be elicited by 5-HT. Serotonin

receptors that have been identified to date include

5-HT1A-E, P, 5-HT2A,B,C, 5-HT3, 5-HT4, 5-HT5, 5-HT6,

and 5-HT7.
16 The 5-HT3 and 5-HT4 receptors are the

most thoroughly understood subtypes with regard to

gut function, and at this point they are the primary

pharmacotherapeutic targets for the treatment of

gastrointestinal disorders. Several medications that

affect these receptors have been approved for the

treatment of nausea, vomiting, pain, discomfort, and

increased or decreased gastrointestinal motility;

therefore, these receptors, and the compounds that

act on them, are discussed in further detail below

(Table 1).

5-HT3 Receptors

The 5-HT3 receptor is a ligand-gated ion channel

that causes a rapid and transient excitatory response

when activated by 5-HT. Like most ligand-gated ion

channels, 5-HT3 receptors quickly desensitize with

continuous exposure to an agonist. Within the ENS,

5-HT3 receptors are located on the processes of

intrinsic and extrinsic sensory neurons and on the

cell bodies of most enteric neurons.16,58–61 Therefore,

5-HT3 receptor activation of intrinsic afferent fibers

can initiate peristalsis, secretion, and vasodilation in

the gut, while extrinsic afferent nerve fiber activation

can trigger homeostatic, emetic, and nociceptive

reflexes. The wide variety of effects that 5-HT3

receptors have explains why so much effort has

been expended to develop selective and effective 5-

HT3 receptor antagonists for the treatment of nausea

and vomiting associated with chemotherapy and the

symptoms of irritable bowel syndrome with diarrheal

predominance (IBS-D).

5-HT3 Receptor Agonists

Because of the location of 5-HT3 receptors in the

enteric reflex circuitry, it is plausible that 5-HT3 re-

ceptor agonists could act as prokinetics. However, to

avoid tachyphylaxis as a result of the rapidly desen-

sitizing property of this receptor and the nausea and

vomiting that typically occur in response to vagal

afferent stimulation, it is likely that only partial ago-

nists would be effective pharmacotherapeutic agents.

The effects of the partial 5-HT3 agonist MKC-733

have been tested in a gastric emptying assay,26 but

data are lacking with regard to colonic function and

sensitivity. This medication is not currently FDA

approved.

5-HT3 Receptors Antagonists

Chemotherapeutic agents are known to elicit an

abnormal 5-HT release in the gut, and 5-HT3

antagonists work, in part, by blocking 5-HT3 recep-

tors on intestinal afferent fibers.27 A number of 5-HT3

antagonists have been approved by the FDA to

decrease the sensation of nausea associated with

chemotherapy, including ondansetron, granisetron,

dolasetron, and ramosetron.35 These agents also

decrease postprandial motility and visceral sensitivi-

ty;62,63 therefore, 5-HT3 receptor antagonists have

been investigated for use in IBS-D.

Alosetron is a 5-HT3 receptor antagonist that is ten

times more potent than ondansetron and was de-

veloped specifically for IBS-D.42 This drug prolongs

colonic transit but has minimal effect on colonic

visceral sensation in healthy volunteers.30 Four large

randomized, double-blind, placebo-controlled trials
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have demonstrated that alosetron is associated with a

significant improvement in stool frequency, consis-

tency, and abdominal discomfort in women with IBS-

D.29,31,32,64,65 The most common side effect of

alosetron is constipation, but of greater concern is

an increased incidence of ischemic colitis (0.15 per-

cent) compared with placebo (0 percent), leading to

temporary withdrawal of the drug in 2000 by

GlaxoWellcome.42 Further investigation demonstrat-

ed that the increase in the incidence of ischemic

colitis did not correspond with an increase in

mortality, and alosetron was reapproved by the

FDA on a restricted basis for refractory cases of IBS-

D in female patients.

Cilansetron is a second 5-HT3 receptor antagonist

with a mechanism much like alosetron, but it is not

currently FDA-approved. Cilansetron has similar

efficacy to alosetron in the female IBS-D subgroup,

but the same concern exists with regard to the de-

velopment of ischemic colitis.28,33 Cilansetron did not

receive FDA approval and development has been

discontinued by Solvay.

5-HT4 Receptors

The 5-HT4 receptor is a guanine nucleotide-

binding (G) protein-coupled receptor that leads to

protein kinase A (PKA) activation resulting in a

prolonged excitatory response.54,66 The precise dis-

tributions of 5-HT4 receptors in the gastrointestinal

tract have not been definitively resolved, but they are

clearly located on nerve terminals throughout the

Table 1.
Overview of Medications Affecting 5-HT3 and 5-HT4 Receptors

Class/Medication Receptor Target/Action Effect

5-HT3 receptor agonists
MKC-73326 5-HT3 receptor/agonist Increased upper GI motility

5-HT3 receptor antagonists
Ondansetrona26,27 Block 5-HT3 receptors/antagonist Decreased nausea, vomiting,

nociception, and motility
Granisetrona26,27 Block 5-HT3 receptors/antagonist Decreased nausea, vomiting,

nociception, and motility
Dolasetrona26,27 Block 5-HT3 receptors/antagonist Decreased nausea, vomiting,

nociception, and motility
Palonesetrona26,27 Block 5-HT3 receptors/antagonist Decreased nausea, vomiting,

nociception, and motility
Ramosetron26,27 Block 5-HT3 receptors/antagonist Decreased nausea, vomiting,

nociception, and motility
Alosetronb28–32 Block 5-HT3 receptors/antagonist Decreased nociception

and colonic motility,
enhanced GI absorption

Cilansetron28,33 Block 5-HT3 receptors/antagonist Expected decreased nociception
and colonic motility

5-HT4 receptor agonists
Tegaserodc34–40 5-HT4 receptor/agonist Increased motility and secretion,

decreased nociception
Cisapride35,41–43 5-HT4 receptor/agonist & weak

5-HT3 receptor/antagonist
Increased upper > lower GI motility

Prucalopride26,42,44–48 5-HT4 receptor/agonist Increased GI motility
5-HT4 receptor antagonists
Piboserod35,49–52 5-HT4 receptor/antagonist Decreased GI motility and secretions
Mixed activity

medications
Renzaprided35,53–55 5-HT4 receptor/partial agonist and

5-HT1,5-HT3 receptor/antagonist
Increased gastroduodenal motility

and secretion
Mosapride56,57 5-HT4 receptor/partial agonist, metabolite =

5-HT3 receptor/antagonist
Increased upper GI motility

5-HT = serotonin; GI = gastrointestinal; IBS-D = diarrhea-predominant irritable bowel syndrome; IBS-C = constipation-
predominant irritable bowel syndrome; FDA = Food and Drug Administration.

a FDA-approved for chemotherapy-induced nausea and vomiting.
b FDA-approved for females with severe IBS-D.
c FDA-approved for chronic constipation and IBS-C in females.
d Currently in phase III trials for IBS-C.
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intrinsic reflex circuitry of the gut67,68 and may be

located on sensory nerve terminals in the lamina

propria.69 Activation of presynaptic 5-HT4 receptors

results in the facilitation of transmitter release and an

augmentation of reflex activity. Thus, stimulation

does not initiate motor activity but rather enhances

motor function in the intestine.70,71 If 5-HT4 receptors

are located on the processes of sensory neurons in

the lamina propria, they would contribute to the

initiation of reflex activity in response to 5-HT release

from EC cells. Therefore, 5-HT4 receptor agonists are

believed to increase gastrointestinal motility in re-

sponse to intraluminal stimuli, whereas antagonists

suppress motor activity.

5-HT4 Agonists

Tegaserod, an aminoguanidine indole, is a selec-

tive partial agonist of 5-HT4 receptors that has been

developed for disorders of slow transit.35,38 It is

unlikely that tegaserod produces receptor desensiti-

zation with prolonged use because it is a partial

agonist and, consistent with this, has demonstrated

sustained clinical benefit36In vivo, tegaserod in-

creases the maximum stimulation of peristalsis, to a

lesser extent than that seen with 5-HT stimulation, as

expected of a partial agonist.54,72,73 Placebo-controlled

clinical trials of tegaserod have shown promise,

demonstrating an increase in the overall number of

bowel movements and a decrease in the numbers of

days without bowel movements.36,37,39 This effect

reached significance only in females and there was no

significant improvement of abdominal pain. There has

been no documented increase in ischemic colitis,

gallbladder disorders, or cardiac arrhythmias with the

use of tegaserod.36,40 Tegaserod is currently FDA-

approved for treatment of IBS with constipation

predominance (IBS-C) in females and has a Grade A

recommendation by the American College of Gastro-

enterology for chronic constipation in patients under

the age of 65.34 There has been some indication that

tegaserod may be useful in chronic colonic pseudo-

obstruction; however, data remain insufficient to

support this use.54,74

Prucalopride is a benzofuran-derived 5-HT4 recep-

tor agonist that stimulates stomach and ascending

colonic emptying in healthy volunteers.26,46 Random-

ized, double-blind, placebo-controlled studies have

demonstrated an increase in the number of spontaneous

bowel movements in response to prucalopride.44,45,47,48

At present, drug development has been halted second-

ary to reports of cardiac arrhythmias and concerns

regarding carcinogenicity in animal studies.26,42

Cisapride is a substituted piperidinyl benzamide

derivative and is a 5-HT4 receptor agonist with weak

5-HT3 receptor antagonist properties.35,42 It was

developed with the intention of treating both upper

and lower gastrointestinal dysfunction. Randomized

double-blind, placebo-controlled trials produced

mixed results. Overall, only one of four studies was

able to show an improvement in IBS-C patients

taking cisapride when compared with placebo.41,43

Cisapride has been removed from the United States

market secondary to the risk of arrhythmias in those

with predisposing conditions.42,75 In light of the well-

documented cardiac risks, cisapride is no longer an

alternative for the typical IBS-C patient.

5-HT4 Receptor Antagonists

The 5-HT4 receptor antagonist piboserod decreased

motility in patients with IBS-D in a small randomized,

double-blind, placebo-controlled trial.35,49,50 Overall,

animal and human studies have shown that 5-HT4

receptor antagonists have a minimal effect on normal

healthy volunteers, but do ameliorate the effects of

administered 5-HT or 5-HT4 receptor agonists.49,51

These data suggest that piboserod works in disorders

of excess 5-HT but not in the healthy population.

There is concern that piboserod may cause atrial

fibrillation because of its effects on atrial 5-HT4

receptors.52 As the understanding of gastrointestinal

motility disorders expands, there will likely be further

development of this class of antagonists because they

counteract only the effect of increased serotonin and

do not appear to cause secondary gastrointestinal side

effects of their own accord.

Mixed-Activity Medications

Renzapride is a mixed 5-HT1 and 5-HT3 receptor

antagonist and a 5-HT4 receptor partial agonist.35 Its

properties are very similar to those of cisapride, but it

has a much less potent effect on potassium channels,

which is thought to be the cause of cardiac arrhyth-

mias with cisapride.55 One small clinical trial sug-

gested a statistically significant increase in colonic

transit and bowel function scores in females with

IBS-C.53 Renzapride is currently in a phase III trial for

IBS-C, and phase II trials have been completed for

IBS with alternating symptoms.
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Mosapride is a new 5-HT4 receptor partial agonist

whose metabolite is a 5-HT3 receptor antagonist. In-

terestingly, mosapride promotes gastric emptying but

has little effect on colonic motility, and there are no

reports to date of the same cardiac effects as

cisapride.56

COLONIC DISORDERS OF ALTERED
MOTILITY

Serotonin is an initiator of motor and secretory

reflexes and signaler to the CNS. This knowledge has

led to a number of investigations of potential

changes in 5-HT signaling in enteric disorders that

are associated with changes in gut function and/or

sensation. Although the cause-and-effect relationship

is not yet clearly understood, it is apparent that

mucosal 5-HT availability is altered in a variety of

intestinal disorders (Table 2).

Inflammatory Bowel Disease (IBD)

Data from animal and human studies indicate that

inflammation results in changes in various aspects of

mucosal serotonin signaling. Animal studies involv-

ing a number of different species and various

inflammatory models indicate that inflammation

leads to changes in 5-HT content, EC cell numbers,

5-HT release and 5-HT reuptake (Table 2).76–80 Some

of these alterations have also been noted in patients

with ulcerative colitis or Crohn_s disease, although a

number of inconsistencies exist.81–84 Approximately

50 percent of patients with IBD in long-standing

remission have IBS-like symptoms, which may be

related to these inflammation-induced alterations in

5-HT signaling.93 These data support the notion that

inflammation alters the normal 5-HT signaling cascade

producing chronic IBS-like symptoms in addition to

the direct effects of the inflammatory response.

Postinfectious IBS (PI-IBS)

Approximately 25 percent of patients who suffer

from an acute infectious gastrointestinal illness

continue to have symptoms of IBS for months after

cessation of the acute disease, most commonly after

Campylobacter jejuni infection.94 The acute infection

incites an inflammatory response that is evident in

biopsies up to three months after the initial infection.

These inflammatory changes are accompanied by an

increase in EC cell numbers in those with symptoms

suggestive of PI-IBS. IBS and PI-IBS are two disor-

ders that have a strong resemblance and appear to

have similar effects on 5-HT signaling. PI-IBS mimics

IBS-D but has a clear inciting illness, and the

symptoms may involve the well-established inflam-

matory effects on 5-HT signaling noted in animal

models (Table 2). At present, there are no data on the

use of 5-HT3 receptor antagonists in PI-IBS.

IBS

Irritable bowel syndrome (IBS) has historically

been a frustrating disease to both patients and health

care professionals because of the lack of objective

diagnostic criteria and limited therapeutic options.

IBS is a collection of disorders involving diarrhea

(IBS-D), constipation (IBS-C), or alternating symp-

toms and in which pain and discomfort are predom-

inant complaints. This disorder affects up to 15

percent of the population worldwide, but continues

to be poorly understood despite its prevalence.95 A

number of theories exist regarding the etiology of

IBS, including mucosal immune activation and

associated neuropathic changes, altered perception

of visceral stimuli at the level of the CNS, psycho-

logical factors, genetic factors, and dysmotility sec-

ondary to changes in bowel flora and/or altered

serotonin signaling.96–101 It is likely that combina-

tions of these factors contribute to the pathophysiol-

ogy of IBS, considering its varied clinical nature, but

this review will focus on the data surrounding 5-HT

signaling.

Various aspects of 5-HT signaling have been

evaluated in relation to IBS, including EC cell

numbers, TpH message levels, 5-HT content, 5-HT

release, SERT immunoreactivity, SERT message lev-

els, platelet-free serum 5-HT levels, serum 5-HIAA

levels, and platelet 5-HT (Table 2).81,86–88 Changes in

5-HT signaling have been reported in all of these

investigations; however, the results are inconsistent.

Based on findings from animal and human studies,

it is possible that altered 5-HT signaling could result

in IBS-like symptoms. For example, transgenic mice

that lack 5-HT4 receptors show behavioral changes

and decreased colonic motility.101 Furthermore, SERT

knockout mice exhibit diarrhea, constipation, or an

alternating pattern.102 A recent study that adminis-

tered the SSRI paroxetine to mice demonstrated a

significant decrease in upper gastrointestinal transit

and a significant decrease in stool output.103 Many of

the medications that act on serotonin receptors de-
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scribed earlier significantly affect colonic motility in

patients with IBS-C and D types. Importantly, 5-HT4

and 5-HT3 receptor antagonists only decrease colonic

transit in patients with IBS-D when compared to

healthy controls, which is consistent with the concept

that 5-HT availability is increased in IBS-D.49,104,105 In

summary, there is uncertainty about the nature of

how 5-HT is related to the symptoms of IBS, but

evidence implicating altered 5-HT signaling in

functional disorders of the gastrointestinal tract is

mounting.

Chronic Constipation

Constipation is a common disorder that affects up

to 34 percent of the population.106,107 Constipation

persists in a contingent of these patients and chronic

constipation can be divided into three subsets: pelvic

Table 2.
Overview of Changes in Mucosal 5-HT Signaling That Have Been Reported in Animal Models and in Human

Gastrointestinal Disorders

Model
5-HT

Content
EC

Cells
5-HT

Release
Serum
[5-HT] 5-[HIAA]

SERT
Expression

Platelet
5-HT

1. Guinea pig
TNBS colitis Linden et al.76 j j ja ,
TNBS ileitis O_Hara et al.77 j j j ,

2. Mouse
TNBS colitis Linden et al.78 jb 6 6 ,
T. spiralis ileitis
Wheatcroft et al.79

j ,

Citrobacter infection
O_Hara et al.80

, , j ,

3. Human
a. Ulcerative colitis

Coates et al.81 , , 6 ,
Ahonen et al.82 ,

b. Inflammatory bowel
disease

Magro et al.83 ,
El Salhy et al.84 jc

c. IBS-D
Coates et al.81 , 6 6 ,
Bearcroft et al.85 j 6
Miwa et al.86 6 6
Atkinson87 j j 6

d. IBS-C
Coates et al.81 , 6 6 ,
Miwa et al.86 j 6
Dunlop et al.88 6 6 , ,
Atkinson et al.87 , , j

e. PI-IBS with diarrheal
symptoms
Spiller et al.89 j
Dunlop et al.90 j
Dunlop et al.88 6 6 j ,

f. Chronic constipation
Lincoln et al.91 j
El Salhy et al.84 ,
Zhao et al.92 j

5-HT = serotonin; 5-[HIAA] = 5-hydroxyindoleacetic acid; EC = enterochromaffin; SERT = serotonin-selective
reuptake transporter; TNBS = trinitrobenzene sulfonic acid; IBS = irritable bowel syndrome; -D = diarrhea predominant;
-C = constipation predominant; PI = postinfectious.

, decrease; j increase; 6 no change.
a Increase in stimulation-induced release may actually reflect a decrease in reuptake, based on the differences

detected with and without a SERT blocker present.
b Increase in 5-HT content in the mouse may be a result of an increase in mast cells, which contain 5-HT in the mouse.
c Measured area rather than EC cell number.
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floor dysfunction, slow-transit constipation, and

idiopathic constipation. Unfortunately, patients with

a diagnosis of chronic constipation commonly fail to

respond to medical therapy.108

The etiology of this disorder is poorly understood

and recent investigations have focused on neural

mechanisms, including a decrease in interstitial cells

of Cajal.109,110 Investigators have also evaluated other

potential mechanisms, including proto-oncogenes, ty-

rosine kinase C, autonomic neuropathy, overexpression

of progesterone receptors, infectious agents, autoim-

munity, medications, as well as gut hormones.111–120

A number of studies suggest that alterations in 5-

HT signaling may contribute to the symptoms of

chronic constipation, but again, inconsistencies exist

among these investigations (Table 2).84,91,92,121 Over-

all, there appears to be a link between serotonin and

chronic constipation, but it is not yet clear whether

there is decreased serotonin availability at the recep-

tors or a decrease in receptor density and function.

Currently there is a Grade A Recommendation

from the American College of Gastroenterology for

the clinical use of the 5-HT4 receptor agonist

tegesarod for chronic constipation. Two randomized

placebo-controlled, double-blind clinical trials have

shown a statistically significant increase in the

number of complete spontaneous bowel movements

in individuals receiving tegaserod.34,38,122

Colectomy improves symptoms in the subset of

patients with slow transit constipation, but most

patients continue to have persistent gastrointestinal

dysfunction.106,123 Subtotal colectomy undoubtedly

increases bowel-movement frequency but may not

affect abdominal pain andmay cause incontinence and

diarrhea that adversely affect quality-of-life scores.124

A better understanding of this disorder may lead to

less invasive treatments with fewer adverse effects.

Colonic Pseudo-Obstruction

Colonic pseudo-obstruction is characterized by dila-

tion of the colon without a demonstrable mechanical

obstruction.125 The etiology of acute colonic pseudo-

obstruction (ACPO) is poorly understood but is thought

to be secondary to alterations in autonomic function

associated with a predisposing condition (i.e., surgery,

trauma, infection, heart failure, neurologic).125,126

The mainstay of pharmacologic treatment for

ACPO is acetylcholinesterase inhibitors (i.e., neostig-

mine). Several studies have demonstrated the effi-

cacy of neostignine in decompressing the colon in

patients with ACPO.127–130 MacColl et al.131 presented

a case report of colonic decompression using cis-

apride. Subsequently, Pelckmans and colleagues132

published a report of two patients with no effect after

treatment with cisapride. There have been no studies

to further elucidate any connection between serotonin

and ACPO.

CONCLUSION

The role of serotonin in ENS reflex activity and in

the physiology and pathophysiology of the gut

continues to be a controversial topic. Despite the

inconsistencies in the literature regarding the specific

alterations in 5-HT signaling and how they affect

functional gastrointestinal disorders, it is becoming

increasingly clear that 5-HT plays a pivotal role in

altered motility. Changes in serotonin signaling appear

to be initiated by mucosal inflammation. This suggests

a role for medications that target 5-HT receptors in

inflammatory disorders to ameliorate concomitant or

lingering symptoms from disordered motility.
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