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Abstract

Purpose We, herein, examined the role of the intralumi-

nal contents and continuity of colonic intrinsic neurons in

intracolonic capsaicin-induced enhancement of colonic

motility and defecation.

Methods Five beagle dogs were equipped with three

strain gauge force transducers throughout the colon. The

colonic contractile activity in response to intracolonic

capsaicin was studied in intact dogs, dogs after colonic

cleansing and dogs with transection/re-anastomosis (T/R)

between the proximal and middle colon. The effects of

intravenous yohimbine, a a2 adrenergic antagonist, on the

colonic motility and defecation were also studied in the

same models.

Results In intact dogs, capsaicin (10 mg) and yohimbine

(2 mg/kg) immediately induced contractions throughout

the colon, with defecation occurring in all experiments. In

dogs after colonic cleansing and T/R, the capsaicin

(10 mg)-induced enhancement of colonic motility was

decreased in the middle and distal colon, and capsaicin-

induced defecation was observed in 0–20 % of experiments

(p \ 0.05 compared to intact dogs). The effect of yohim-

bine (2 mg/kg) in inducing colonic contractions was

unaltered after colonic cleansing and T/R; in contrast,

yohimbine-induced defecation was not observed after

colonic cleansing, but was unchanged after T/R.

Conclusions The continuity of the colonic intrinsic

nerves as well as the intraluminal contents appear to play

an important role in the colonic motor response to in-

tracolonic capsaicin.

Keywords Colonic motility � Intraluminal contents �
Intrinsic nerves

Introduction

We previously reported that the effects on gastrointestinal

motility after intraluminal administration of capsaicin, a

pungent ingredient of chili, differ according to the site of

administration in conscious dogs. Intragastric administra-

tion of capsaicin stimulated colonic motility and induced

defecation, but also induced vomiting [1]. When adminis-

tered into the duodenum and ileum, capsaicin inhibited

gastric and upper gastrointestinal contractility [2, 3]. The

administration of capsaicin into the proximal colon

enhanced the colonic motility and defecation, without

inducing vomiting [4]. These motor responses were con-

sidered to be neural reflexes mediated via the receptor for

capsaicin, the transient receptor potential cation channel

subfamily V member 1 (TRPV1), on afferent neurons

[5, 6].

Intracolonic capsaicin-induced enhancement of colonic

motility and defecation may have a possible clinical

application as an agent to induce defecation. The mecha-

nism underlying the colonic motor response to intracolonic

capsaicin has not been well described. We previously

suggested that extrinsic nerves innervating the colon play

an important role in the enhancement of colonic motility

and defecation induced by intracolonic capsaicin [3], but

the role of the intracolonic contents and continuity of

intrinsic neurons within the colon in the intracolonic cap-

saicin-induced colonic motor response is still unclear.
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The canine colon is usually filled with feces and is

seldom empty [7]. We were interested in whether the

enhancement of colonic motility and defecation after

administration of intracolonic capsaicin would be pre-

served when the colon is completely empty, as after

colonic lavage to ‘‘cleanse’’ the colon and thereby evacuate

the intraluminal fecal content. Although intracolonic cap-

saicin may not evoke defecation in the empty colon, the

colonic contractility might still be enhanced. We were also

interested in the role of the continuity of the colonic

intrinsic neurons in the intracolonic capsaicin-induced

colonic motor response. Transected intrinsic neurons are

functionally ‘reconnected’ 4–8 weeks after transection and

re-anastomosis (T/R) of the intestinal wall [8]. Studying the

effects of intracolonic capsaicin within 4 weeks after T/R

between the proximal and middle colon would give us the

answer to this question.

Two types of colonic contractions are observed in con-

scious dogs; one is colonic motor complexes (CMCs),

which consist of a tonic increase of the baseline with

superimposing phasic contractions [9–11]. Most CMCs

occur in the proximal colon and propagate to the distal

direction with a relatively slow velocity (4 cm/min). CMCs

are thought to be associated with slow ‘to and fro’ move-

ment of the intracolonic contents. Another type of colonic

contractile activity is giant migrating contractions (GMCs)

of high amplitude and fast propagating velocity (1 cm/sec)

[9, 12]. Because defecation is observed when GMCs reach

the distal colon, GMCs are thought to be related to the

rapid transit of feces and defecation [9, 12, 13].

Our hypotheses were that (1) intracolonic capsaicin

evokes CMCs, but not GMCs and defecation, in the empty

‘‘cleansed’’ colon, (2) the colonic motor response to in-

tracolonic capsaicin does not differ between the normal

colon and colon early after T/R. The aim of the present

study was to investigate the role of the intracolonic con-

tents and the continuity of the intrinsic neurons in the in-

tracolonic capsaicin-induced colonic contractile activity

and defecation. We also studied the effects of intravenous

yohimbine, which stimulates colonic motility and induces

defecation by blocking a2 adrenergic receptors on the

enteric neurons [14], in the same models.

Materials and methods

Preparation of animals

All procedures and animal care were performed according

to the guidelines of the Animal Care and Use Committee of

Tohoku University. All surgical preparations were per-

formed using sterile techniques. Experiments were per-

formed in 15 healthy adult beagle dogs (range of weight:

10–12 kg) divided into three groups: intact control dogs,

dogs after colonic cleansing, and dogs after T/R. The dogs

were anesthetized with intravenous sodium thiopental

(Ravonal; Mitsubishi Tanabe Seiyaku Co., Osaka, Japan) at

20 mg/kg and were maintained by inhaled halothane

(Fluothane; Takeda Chemicals Co., Osaka) with oxygen.

Just prior to laparotomy, we placed a silicone catheter (SH

No.2, Create Medic CO., Yokohama, Japan) into the

superior vena cava via the right jugular vein to administer

drugs. Via a midline incision, three strain gauge force

transducers (F-12IS; Star Medical Inc., Tokyo, Japan) were

sewn onto the seromuscular surface of the colon to measure

the contractile activity of the circular muscle. The first

transducer was placed on the proximal colon 5 cm distal to

the ileocolic junction. The third transducer was placed on

the distal colon 10 cm proximal to the peritoneal reflection,

and the second transducer was implanted midway between

the other two transducers (Fig. 1). A silicone catheter to

administer test materials was placed in the proximal colon

via the cecum, with its tip 5 cm distal to the ileocolic

junction (Fig. 1). The transducers on the proximal, middle,

and distal colon were termed C1, C2, and C3, respectively.

The lead wires from the transducers and the silicone

catheters were tunneled subcutaneously and exteriorized

via a stab wound between the scapulae, and were covered

with a canvas jacket for protection from self-inflicted

trauma. These procedures were performed in intact dogs

(N = 5), and in dogs after colonic cleansing (N = 5). In

the other five dogs, T/R at the midpoint between C1 and C2

Fig. 1 A schematic diagram showing canine preparation. The first

(C1) and the third (C3) transducers were placed on the proximal colon

5 cm distal to the ileocolic junction and on the distal colon 10 cm

proximal to the peritoneal reflection, respectively. The second

transducer (C2) was implanted midway between C1 and C3. A

silicone catheter was placed in the proximal colon via the cecum.

Transection and re-anastomosis (T/R) were performed at the midpoint

between C1 and C2
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was also performed (Fig. 1). All dogs were allowed to

recover for 14 days after the operation. Colonic motility

was then monitored in the conscious state by connecting

the lead wire from the transducers to an amplifier (MS-08;

Star Medical Inc.), and then to a computer with a software

program (Chart; AD Instruments, Victria, Australia)

through Mac Lab (AD Instruments). The dogs were fed a

solid meal (CD-55a; Clea Japan Inc., Tokyo) once a day in

the evening. Water was given ad libitum except during the

experiments.

Experimental protocol

Measurement of the colonic motility was started in the

morning at 10 o’clock. In the intact dogs and dogs after

T/R, the basal colonic motility was measured for the first

3 h and then intracolonic or intravenous administration of

agents was performed. In dogs to be studied after colonic

cleansing, we infused the colonic lumen with 154 mM

NaCl solution at room temperature via the intracolonic

silicone catheter at 25 mL/min for 30–90 min (infusion

time 60 min and total volume of perfusion 1,500 mL)

after starting the measurement of colonic motility. All

dogs were defecated several times during this lavage, and

when the colonic effluent contained no fecal matter, the

colonic lavage was stopped. As a preliminary study, three

other dogs undergoing this colonic cleansing were anes-

thetized, and we confirmed that the whole colon was

empty by directly inspecting the colonic lumen. To study

the effects of cleansing on the basal colonic contractile

activity, we measured the colonic motility for 3 h after

the colonic cleansing, and no further experiments were

carried out on that day. Intracolonic or intravenous

administration of agents was performed 5–10 min after

colonic cleansing.

Intracolonic administration of 10 mL 154 mM NaCl

solution containing capsaicin (2 or 10 mg) as a bolus, or

intravenous administration of 10 mL 154 mM NaCl solu-

tion containing yohimbine (0.5 or 2 mg/kg) as a bolus were

performed when all colonic transducers were in the qui-

escent period. The colonic motor response induced by in-

tracolonic administration of 10 mL 154 mM NaCl

solution, which contained 1.0 mL of 95 % ethanol as the

vehicle for capsaicin and by intravenous administration of

10 mL 154 mM NaCl solution, which contained 1.5 mL

dimethyl sulfoxide as the vehicle for yohimbine, was used

as a placebo control for experiments with capsaicin and

yohimbine, respectively. Each experiment was done once a

day in intact dogs and in dogs with T/R, and once every

2 days in dogs undergoing colonic cleansing in random

order. All experiments were repeated twice, and the mean

of the two studies was regarded as a representative value

for that dog.

Data analysis

The duration of CMCs was measured by a visual inspection

during the period of basal colonic motility in the three

groups. The occurrence of GMCs was analyzed by a visual

inspection. GMCs were defined as single event contractions

with a mean amplitude greater than 2.8 times higher than that

of CMCs and propagating with a mean velocity of 1.0 cm/s

[9]. If defecation or GMCs were observed within 30 min

after administration of agents, then these were regarded to be

agent-induced. The area under the contractile waves mea-

sured for 30 min after administration of each solution was

expressed as a motility index (MI). A commercial computer

program (Chart; AD Instruments) was used to calculate the

MI. The Mann–Whitney U test and the Chi-square test were

used to compare the MI and the occurrence of defecation and

GMCs, respectively. All data were expressed as the

mean ± standard error of the mean (SEM), and values of

p \ 0.05 were regarded to be significant.

Drugs Capsaicin and yohimbine were purchased from

Wako Pure Chemical Industries, Ltd., Osaka.

Results

Effects of colonic cleansing and T/R on the basal

colonic motor activity

The duration of CMCs in intact dogs was 11.5 ± 2.5 min

at C1, 12.6 ± 3.1 min at C2, and 15.3 ± 3.6 min at C3

(Table 1). In dogs after colonic cleansing, the phasic con-

tractions without an increase in the baseline tone contin-

ued, and the duration of these contractions in dogs after

colonic cleansing was prolonged compared with that in the

intact dogs without colonic cleansing at all sites (p \ 0.05,

Table 1). The duration of CMCs in dogs after T/R was not

significantly different from that in intact dogs (Table 1).

The effects of intracolonic capsaicin on colonic motility

In intact dogs, intracolonic capsaicin at doses of 2 and

10 mg caused CMCs in eight of 10 and 10 of 10

Table 1 Effects of colonic cleansing and T/R on the duration of

colonic contractions (min)

C1 C2 C3

Intact dogs 11.5 ± 2.5 12.6 ± 3.1 15.3 ± 3.6

Dogs after colonic

cleansing

52.8 ± 10.8* 55.3 ± 11.8* 60.1 ± 13.2*

Dogs after T/R 13.1 ± 3.2 15.8 ± 4.8 15.4 ± 3.1

Values are the mean ± SEM

p \ 0.05, compared to intact dogs at the same site
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experiments (Fig. 2a), and induced GMCs with defecation

in five of 10 and 10 of 10 experiments, respectively

(Table 2). Intracolonic capsaicin increased the MI dose-

dependently; the MI in the dogs given the 10 mg dose was

enhanced compared with the placebo control at all colonic

sites in intact dogs (p \ 0.05, Fig. 3a).

In dogs after colonic cleansing, capsaicin induced CMCs

in five of 10 and eight of 10 experiments at the doses of

2 mg and 10 mg, respectively (Fig. 2b). GMCs were not

observed in any dog at the dose of 2 mg, and GMCs

propagating from the proximal or middle colon to the distal

colon were observed in five of 10 experiments at the dose

of 10 mg; thus, the number of capsaicin-induced GMCs in

dogs after colonic cleansing was decreased compared to

that in intact dogs (Table 2, p \ 0.05). These GMCs in

dogs after colonic cleansing were not accompanied by

defecation (Table 2). In dogs after colonic cleansing, in-

tracolonic capsaicin increased the MI in a dose-dependent

manner (Fig. 3b). Although the MI at C1 at the dose of

10 mg was significantly greater than that of the placebo

control, the MI at C2 and C3 at the dose of 10 mg did not

differ significantly from that of the placebo control

(Fig. 3b). Moreover, the MI at C2 and C3 at the dose of

10 mg in dogs with cleansing was decreased compared to

that in intact dogs (Fig. 3b, p \ 0.05).

In dogs after T/R, the intracolonic administration of

capsaicin at the doses of 2 mg and 10 mg evoked CMCs in

two of 10 and 10 of 10 experiments, and GMCs associated

with defecation occurred in one of 10 and two of 10

experiments, respectively (Fig. 2c, Table 2). All GMCs in

dogs after T/R occurred in the middle colon distal to the

T/R site and propagated to the distal colon. The number of

capsaicin-induced GMCs in dogs after T/R was decreased

compared to intact dogs (Table 2, p \ 0.05 for capsaicin at

10 mg). Intracolonic capsaicin increased the MI in dose-

dependent fashion at all colonic sites in dogs after T/R, and

the MI at the dose of 10 mg was greater than that of the

placebo control at all colonic sites (Fig. 3c, p \ 0.05).

Capsaicin, 10mg

Capsaicin, 10mg

Colonic
Cleansing

A  Intact Dogs              B  Dogs after Colonic Cleansing C  Dogs after T/R

T/R

Defecation

Time Interval,1h

Capsaicin, 10mg

Fig. 2 A representative tracing showing the effects of intracolonic

capsaicin on the colonic motility in intact dogs (a), in dogs after

colonic cleansing (b) and in dogs after T/R (c). a In intact dogs, the

intracolonic administration of capsaicin at a dose of 10 mg evoked

GMCs in the colon and induced defecation. b In dogs after colonic

cleansing, GMCs propagating from the middle to the distal colon

were observed at the dose of 10 mg. c In dogs after T/R, giant

contractions occurred at C1 in three experiments, but they never

propagated to the middle colon across the anastomosis. Arrows and

arrowheads indicate CMCs and GMCs, respectively

Table 2 Effect of colonic cleansing and T/R on the number of GMCs

Intracolonic capsaicin (mg) Intravenous yohimbine (mg/kg)

0 2 10 0 0.5 2.0

Intact dogs 0 5 10 0 3 10

Dogs after colonic cleansing 0 0* 5*, # 0 0 2*, #

Dogs after T/R 0 1 2* 0 2 8

Values indicate the number of experiments when GMCs were observed (10 total experiments, with two experiments each involving five dogs)

* p \ 0.05 compared to intact dogs
# GMCs not associated with defecation
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However, the MI at C2 and C3 at the dose of 10 mg in dogs

after T/R was still decreased compared to that in intact

dogs (p \ 0.05, Fig. 3c).

The effects of intravenous yohimbine on colonic

motility

In intact dogs, yohimbine-induced CMCs at the dose of

2 mg/kg in all experiments, while yohimbine at 0.5 mg/kg

induced CMCs in three of 10 experiments (Fig. 4a). GMCs

associated with defecation were observed in three of 10 and

10 of 10 experiments at the doses of 0.5 and 2 mg/kg,

respectively (Table 2).

In dogs after colonic cleansing, yohimbine at the doses

of 0.5 and 2 mg/kg induced CMCs in four of 10 and

eight of 10 experiments, respectively (Fig. 4b). GMCs

were not observed at the dose of 0.5 mg/kg, and GMCs

were not related to defecation propagated from the

proximal to the distal colon in two of 10 experiments at

the dose of 2 mg/kg (Table 2). The number of GMCs in

dogs after colonic cleansing at the dose of 2 mg/kg was

significantly decreased compared to that in intact dogs

(Table 2, p \ 0.05).

In dogs after T/R, yohimbine at the doses of 0.5 and

2 mg/kg induced CMCs in four of 10 and 10 of 10

experiments, and induced GMCs associated with defeca-

tion in two of 10 and eight of 10 experiments (Fig. 4c,

Table 2). The number of yohimbine-induced GMCs in

dogs with T/R did not differ from that in intact dogs

(Table 2).

In intact dogs, intravenous yohimbine increased the MI

in a dose-dependent manner with significant differences

observed between the placebo control and 2 mg/kg at all

colonic sites (Fig. 5a). The same phenomenon was

observed in dogs after colonic cleansing and T/R, and the

MI at the dose of 2 mg/kg did not differ across the three

groups (Figs. 5b, c).

Discussion

In the present study, we chose capsaicin and yohimbine

based on our previous reports. Intracolonic capsaicin and

intravenous injection of the a2 adrenergic antagonist,

yohimbine, enhanced the colonic motility and induced

defecation, and we found an important role of extrinsic
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Fig. 3 The motility index for 30 min after intracolonic capsaicin in

intact dogs (a), dogs after colonic cleansing (b) and in dogs after T/R

(c). a Intracolonic capsaicin at a dose of 10 mg increased the motility

index compared with the placebo control at all colonic sites examined

in intact dogs. b In dogs after colonic cleansing, the motility index at

the dose of 10 mg at C2 and C3 did not differ from that of the placebo

control, and was decreased compared to that in intact dogs. c The

motility index at the dose of 10 mg was greater than that of the

placebo control at all colonic sites in dogs after T/R, but the motility

index at the dose of 10 mg at C2 and C3 was decreased compared to

that in intact dogs. *p \ 0.05 compared to the placebo control,

#p \ 0.05 compared to intact dogs at the same site
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nerves innervating the colon in these responses [4, 14].

However, the role of the intracolonic contents and conti-

nuity of the colonic intrinsic nerves is still controversial in

these motor responses. Because the route of administration

differs between capsaicin (intracolonic administration) and

yohimbine (intravenous administration), different roles of

Yohimbine, 2 mg/kg

Yohimbine, 2 mg/kg

Colonic 
Cleansing

T/R

Defecation Defecation

Time Interval,1h

A  Intact Dogs              B  Dogs after Colonic Cleansing C  Dogs after T/R

Yohimbine, 2 mg/kg

Fig. 4 Representative tracing showing the effects of intravenous

yohimbine on the colonic motility in intact dogs (a), in dogs after

colonic cleansing (b) and in dogs after T/R (c). a In intact dogs,

intravenous yohimbine at a dose of 2 mg/kg evoked CMCs and

GMCs in the colon and induced defecation. b In dogs after colonic

cleansing, yohimbine-induced CMCs along the entire colon at the

dose of 2 mg/kg. c In dogs after T/R, GMCs associated with

defecation occurred at the middle colon and propagated to the distal

colon. Arrows and arrowheads indicate CMCs and GMCs,

respectively
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Fig. 5 The motility index for 30 min after intravenous yohimbine in

intact dogs (a), dogs after colonic cleansing (b) and dogs after T/R

(c). Intravenous yohimbine at a dose of 2 mg/kg increased the

motility index, with significant differences observed at all colonic

sites compared to the placebo control. This phenomenon was

observed in all three groups. *p \ 0.05 compared to placebo control
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the intracolonic contents and continuity of colonic intrinsic

nerves may exist between these drugs.

We showed that there was a decrease in the number of

defecation-related GMCs and the enhancement of MI in the

middle and distal colon after the administration of in-

tracolonic capsaicin in dogs after colonic cleansing and

after T/R. These results suggest that the continuity of the

intrinsic nerves, as well as the colonic intraluminal con-

tents, play an important role in the enhancement of colonic

motility and defecation in response to intracolonic capsa-

icin. Considering the results of the present study and our

previous report, which demonstrated that the enhancement

of colonic motility and defecation induced by intracolonic

capsaicin were decreased after extrinsic denervation of the

colon [4], intracolonic capsaicin-induced enhancement of

colonic motility and defecation are mediated by some

combination of all these three elements: the colonic intra-

luminal contents, continuity of colonic intrinsic neurons,

and the intact extrinsic nerves.

Stimulation of the TRPV1 receptor with intracolonic

capsaicin, thus, appears to mediate the stimulation of

proximal colonic contractility, either directly or indirectly.

The increase in proximal colonic contractile patterns

migrates caudally along the intrinsic nerves, and is asso-

ciated with the rapid transit of intraluminal contents dis-

tally in the colon. The rapid transit of feces is associated

with GMCs, and when GMCs reach the distal colon, def-

ecation occurs. The extrinsic nerves are necessary for the

occurrence and organized migration of GMCs.

We also studied whether intravenous yohimbine exerts

its effects on colonic motility via the same or a related

mechanism as intracolonic capsaicin. Although the number

of defecation-related GMCs induced by intravenous

yohimbine in intact dogs was decreased after colonic

cleansing, the yohimbine–induced enhancement of the MI

did not differ between these two groups. Moreover, the

frequency of defecation-related GMCs and enhancement of

the MI induced by yohimbine did not differ between intact

dogs and dogs after T/R. These results indicate that the

continuity of intrinsic nerves appears to have little or no

role in mediating the enhancement of colonic motility and

defecation in response to intravenous yohimbine.

This observation suggests that the continuity of the

intrinsic colonic nerves is not necessary either for the

induction of these responses or for the propagation/

migration of the motor patterns. The intraluminal contents

appear to have a role in inducing defecation-related GMCs,

but not in the enhancement of the colonic MI. It is well

known that the a2-antagonist yohimbine enhances colonic

motility and defecation [14–16]. We previously studied the

effect of intravenous yohimbine on an enterically isolated

‘‘empty’’ colon constructed by transection of the terminal

ileum and the distal colon. In this model, we showed that

intravenous yohimbine-induced CMCs, but not GMCs

[14]. These observations are not in conflict with our current

study showing that T/R did not alter the yohimbine-

induced colonic motor response, and that the number of

GMCs decreased after colonic cleansing.

These different roles of the intraluminal contents and

continuity of intrinsic nerves between intracolonic capsai-

cin and intravenous yohimbine are likely related to the

route of administration, as well as kind of stimulus.

Yohimbine, which is administered intravenously, binds to

the a2-adrenoreceptors on the enteric nervous system along

the entire colon, and thus, may have a more ‘‘diffuse’’

effect on colonic motility. In contrast, we assume that the

capsaicin administered into the proximal colon stimulates

only the afferent nerves in the proximal colon, and thereby,

has a ‘‘local’’ effect on stimulating the colonic motility. It

is also likely that this local effect then affects the entire

colon via the movement of the intraluminal contents, the

continuity of the intrinsic neural system, and possibly via

extrinsic neural reflexes.

GMCs are thought to be associated with the rapid transit

of feces and ultimately defecation, which might suggest

that GMCs do not occur in the ‘‘cleansed’’ colon without

intraluminal contents. Sarna et al. [7] studied the effects of

cleansing the colon on the colonic motor activity and found

that the frequency of GMCs increased after colonic

cleansing. We previously reported two motor patterns of

GMCs in the canine colon [9]. One pattern is GMCs

migrating from the proximal to the middle colon, while

another pattern involves GMCs migrating from the proxi-

mal or middle colon all the way to the distal colon. The

former pattern is not associated with defecation, while the

later pattern is strongly associated with defecation. In our

current study, GMCs propagating to the distal colon, but

not associated with defecation, still occurred in the

cleansed empty colon. Therefore, we concluded that the

intraluminal contents play an important, but not mandatory,

role in the occurrence of GMCs.

We studied the effects of intracolonic capsaicin and

intravenous yohimbine within 4 weeks after transecting

and re-anastomosing the colon at the midpoint between C1

and C2, as a model for disrupted continuity of the colonic

intrinsic neurons. This study was designed based on the

fact that intrinsic neurons are reconnected in 4–8 weeks

after T/R in the guinea pig small intestine [8]. We have no

data indicating whether the same phenomenon occurs in

the canine colon. However, we believe that the decreased

colonic motor responses and defecation in response to in-

tracolonic capsaicin is due to the disrupted colonic intrinsic

nerves.

We showed that T/R did not affect the duration of CMCs

with regard to the basal motor activity. This result does not

conflict with our previous report that described no change
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in the duration or interval of CMCs in enterically isolated

colonic loops compared with neurally intact dogs [10]. In

the present study, cleansing the colon induced colonic

phasic contractions without a basal tone increase that

continued for nearly 60 min. These phasic contractions

differed from spontaneous CMCs in terms of their longer

duration and lack of a basal tone increase. These results

suggest a possible association between the presence of

intracolonic contents and the duration or basal tone

increase of CMCs, although we cannot currently explain

the mechanisms connecting these elements.

A possibility remains that capsaicin or yohimbine could

be clinically effective as a prokinetic for the colon. Some

Japanese herbal medicines, including Dai-Kenchu-To

(DKT), are effective for relieving chronic constipation [17,

18]. We found that the intra gastric administration of DKT

increased the colonic motility, but did not induce defecation

(Kikuchi et al., unpublished data). Compared to DKT and

commercially available laxatives, intracolonic capsaicin

and intravenous yohimbine are characteristic in terms of

their prompt and marked stimulation of the colonic motility

and their induction of defecation. Considering the fact that

yohimbine might cause systemic adverse effects following

intravenous injection, capsaicin has a greater possibility of

being useful as a drug to induce defecation than yohimbine.

The development of an oral form of capsaicin that would

dissolve in the colon would be necessary for this purpose.

In conclusion, the continuity of the colonic intrinsic

nerves, as well as the intraluminal contents, plays an

important role in the enhancement of the colonic motor

response and defecation in response to intracolonic cap-

saicin. In the colonic motor response and defecation

resulting after the intravenous administration of yohimbine,

the continuity of the intrinsic nerves seems to have little or

no role, while the intraluminal contents play an important

role, especially in the induction of defecation-related

GMCs.
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