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Effects of Traditional Acupuncture on Colonic Motility in the Rat with Colitis
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Abstract : The aims of this study were to investigate the efficacy of acupuncture on myoelectrical activity of
inflamed or normal colon in the rat, and whether the effect of acupuncture on colonic motility was related to
endogenous opioids. Twenty-two male Sprague-Dawley rats were divided into three groups. Experimental groups
were normal group (n = §), colitis group (n = 6) and naloxone group (n = §). Stainless steel bipolar electrodes were
implanted on the serosal layer of the proximal colon of rats. Colitis was induced 7 days after electrode implantation
using trinitrobenzene sulphonic acid (TNBS) and ethanol. Electromyograms (EMG) were recorded by using
polygraph 11 days after implantation of electrodes. In normal group, normal colonic motility was recorded for
60 min, and then traditional acupuncture at GV-1 was applied for 20 min and EMG was recorded for further 60 min
in untreated rats. In colitis group, after recording of basal colonic motility for 60 min, 20 min of acupuncture treatment
and further EMG recording was performed for 60 min in TNBS/ethanol treated rats. In naloxone group, following
subcutaneous administration of naloxone (3 mg/kg), recording of EMG and acupuncture treatment were performed
in TNBS/ethanol treated rats. In the normal group, acupuncture at GV-1 did not induce significant changes in colonic
motility. TNBS/ethanol treatment had no significant effect on the frequency of colonic motility. And in colitis group,
GV-1 acupuncture significantly decreased colonic motility (p<0.01). In naloxone group, after injection of naloxone,
acupuncture at GV-1 did not change colonic motility in TNBS/ethanol treated rats. On the inflamed colon, naloxone
blocked the effect of acupuncture. The present results suggested that endogenous opioids released by acupuncture

at GV-1 decrease the motility of inflamed colon in rats, but not normal colon.
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Introduction

Stimulation of several acupoints release the endogenous
opioids which are well known to be contributed to the acu-
puncture analgesia>®'*'>% It has been reported that endog-
enous opioids are involved in the control of motility,
secretion, and absorption in the gastrointestinal tract®''®,
Acupuncture in oriental medicine and opioids in western
have been used for the treatment of diarrhea'*’*!82223:25,
Acupuncture and opioids affect a variety of intestinal func-
tions, such as blood flow, gut motility, absorption and
secretion*®!*12161720 Byt there are few reports that the
endogenous opioids released by acupuncture are related to
the control of motility of intestine.

The purposes of this study were to investigate the efficacy
of acupuncture on myoelectrical activity of inflamed or normal
colon in the rat, and whether the effect of acupuncture on
colonic motility was related to endogenous opioids.

Materials and Methods

Animals
Male Sprague-Dawley rats (Samyuk Experimental Centers,
Korea) weighing approximately 250 g were used. The ani-
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mals were kept in a restricted access room with controlled
temperature (23°C) and 12 hour light/dark cycle. Rats were
housed in individual cages. Food and water were provided
ad libidum.

Induction of colitis

Colitis was induced 7 days after implantation of electrodes
using trinitrobenzene sulphonic acid (TNBS, Sigma Chemical
Co, USA) and ethanol. Rats were fasted for 12 hrs and
slightly anesthetized using isoflurane chamber. Intragastric
tube was inserted into the colon via rectum, and the tip of the
tube was positioned 8 cm cranial to the anus. Thereafter,
mixed 0.60 ml of 5% w/v TNBS and 0.25 ml of 50% ethanol
solution, resulting in a total volume of 0.85 ml, was instilled
into the lumen of the colon, and the tube was flushed with
0.5 ml of air.

Experimental groups

Twenty-two male Sprague-Dawley rats were divided into
three groups. Experimental groups were normal group (n=8),
colitis group (n=6) and naloxone group (n=8). In normal
group, traditional acupuncture at GV-1 was performed in
normal rats. In colitis group, acupuncture and electromyo-
gram (EMG) recording was performed in colitis- induced
rats. Finally, in naloxone group, following subcutaneous
administration of naloxone (Sigma Chemical Co, USA) at a
dose of 3 mg/kg, acupuncture and EMG recording was per-
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formed in colitis induced rats.

Implantation of electrode

Anesthesia was maintained with 2% isoflurane (Aerane®,
Iisung Co, Korea) in oxygen. Stainless steel bipolar elec-
trodes were implanted on the serosal layer of the proximal
colon at 2 cm from the ileocolic junction, under aseptic con-
dition. During surgical procedure body temperature was
maintained using thermostatic heating pad. Subcutaneous
tunnel was made to exit the electrodes at the back of the
animal's neck. After surgery, the animals were housed indi-
vidually for 7 days at least for recovery.

Acupuncture

GV-1 (Hou Hai) acupoint is located at the depression ven-
tral to the base of the tail and dorsal to the anus. This is a
single point. Deep to the point, external anal sphincter and
rectococcygeus muscles exist. Acupuncture needle (0.25 mm
diameter, 30 mm length) was inserted 2 deep and maintained
tor 20 min.

Recording of electromyogram (EMG)

Berore the first recording of EMG, animals were habitu-
ated to the 2 hour sessions of recording procedure for 3
days. The EMG was recorded by using polygraph (Model
79. Grass, USA) 11 days after implantation of electrodes.
During EMG recordings, rats were placed in the rat holder.
All measurements of colonic myoelectric activity were
ubtained one hour after rats had been placed in the rat
hoider.

In normal group, after recording of normal colonic motility
for 60 min, traditional acupuncture at GV-1 was applied for
20 min and recordings were continued for further 60 min in
untreated rats. In colitis group, after recording of basal colonic
motility for 60 min, 20 min of acupuncture treatment and
further EMG recording was performed for 60 min in TNBS/
etharol treated rats. Finally, in naloxone group, after subcu-
wanecus administration of naloxone at a dose of 3 mg/ke,
pasal EMG recording, acupuncture and further EMG record-
ing were performed in TNBS/ethanol treated rats.

‘The number of colonic spike bursts (phasic contractions)

during 60 min before and after acupuncture was compared
in each group. The motility index (MI) was calculated by
dividing the number of total spike bursts recorded for 60 min
after acupuncture by the number of basal spike burst. The
motility index was expressed as the percentage.

Statistical analysis

All values are expressed as the mean<t SE. Test of statisti-
cal significance were performed with paired #-test or Tukey's
multiple comparison test. P values <0.01 was regarded as
significant.

Results

Diarrhea was evident in all the rats treated with TNBS/
ethanol. Intracolonic instillation of TNBS/ethanol resulted in
inflammatory response by extensive mucosal disruption.
Linear and deep ulcers and hemorrhage were shown in post-
mortem macroscopic examination.

In the normal colon, acupuncture at GV-1 had no signifi-
cant effect on colonic motility. The motility index (MI) of
normal group was 95.9 = 5.9% (Table | and Fig 1). TNBS/
ethanol treatment had no significant effect on the frequency
of colonic motility. The frequencies of basal colonic spike
bursts were 65.1 % 9/hour and 71.2 % 13/hour in normal and
colitis group, respectively. In colitis group, colonic motility
was significantly decreased after acupuncture at GV-1 (p <
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Fig 1. Electromyogram of the colon following traditional acu-

puncture at GV-1 in normal rat; basal recording (A) and after
GV-1 acupoint stimulation (B).

Table 1. Effect of traditional acupuncture at GV-1 on colonic motility in normal and TNBS/ethanol treated rats

Number of spike bursts on EMG ( /h)

EEEE

Group Treatment Before acupuncture After acupuncture” Motility Index (%)
Normal None 65.1x 9 621 6
Colitis TNBS/ethanol 712+ 13 60.0+ 10°
Naloxone TNBS/ethanol, Naloxone ™" 75.9+ 17 75.8+ 15

Data are expressed as mean £ SE. “significantly different from before acupuncture (p < 0.01)
~administered 4 days before experiment
sxgubcutaneously administered (3 mg/kg) 60 min before acupuncture at GV-1
#exgcupuncture at GV-1 was maintained for 20 min
=+ e«r umber of spike bursts after acupuncture / before acupuncture > 100
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Fig 2. Electromyogram of the colon following traditional acu-
puncture at GV-1 in TNBS/ethanol treated rat; basal recording
(A) and after GV-1 acupoint stimulation (B).
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Fig 3. Electromyogram of the colon following traditional acu-
puncture at GV-1 in TNBS/ethanol treated rat; basal recording
after naloxone adminstration (A), and after GV-1 acupoint stim-
ulation (B). Naloxone was administered 60 min before acupunc-
tare stimulation.

0.01, MI: 84.6 £ 6.2%) (Table 1 and Fig 2). In TNBS/ethanol
treated rats, naloxone treatment did not affect basal colonic
motility (Table 1). In naloxone group, the colonic motility
was not changed significantly after acupuncture at GV-1
(ME: 100.8% 11.2%) (Table 1 and Fig 3).

Discussions

It has been known that opioids have antidiarrheal effects
by blocking intestinal propulsion and inhibiting intestinal
fluid secretion. Many studies have shown that endogenous
opioids are involved in the control of motility, secretion and
absorption in the gastrointestinal tract*'®'.

GV-1 acupoint has been used for diarrhea in the oriental
medicine. Choi er al® reported that acupuncture at GV-1 was
very effective on the watery diarrhea in calves. Aqua-acu-
puncture at GV-1 with 0.2 ml of 3% saline significantly
reduced the duration of illness in piglets with preweaning
diarrthea’.

It has been reported that the endogenous opioids such as
B-endorphine, enkephaline and dynorphine etc. could be

released by acupuncture and reversed by naloxone, non-
selective opioids antagonist*®'>*"

In the present study, pretreatment with naloxone blocked
the effect of the acupuncture at GV-1 on colonic motility in
rats with colitis. This suggests that GV-1 acupoint stimulation
release the endogenous opioids in the presence of chronic
colonic inflammation.

Several studies revealed that opioids exhibit increased
potency under conditions of inflammation. In fact, it has been
reported that x-opioid receptor agonists has antinociceptive
effect only during inflammation. In long term inflammation
of colon (4 days after TNBS instillation into the colon), the
ED,, of the EMD61753, peripherally restricted x-opioid
receptor agonist, was reduced significantly'>"®. Our results
showed that acupuncture at GV-1 decreased the colonic
motility in inflammation (colitis), not normal colon.
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