
TOPIC

JTCM |www. journaltcm. com April 15, 2015 |Volume 35 | Issue 2 |

Online Submissions: http://www.journaltcm.com J Tradit Chin Med 2015 April 15; 35(2): 227-233
info@journaltcm.com ISSN 0255-2922

© 2015 JTCM. All rights reserved.

EXPERIMENTAL STUDY

Effect of manual acupuncture on bowel motility in normal kunming
mouse
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Abstract
OBJECTIVE: To observe the effects of acupuncture
on motility of jejunum and distal colon at different
acupoints on normal Kunming mice.

METHODS: The jejunal and colorectal motor activi-
ty of forty Kunming mice were recorded by the in-
tra-intestinal capsule. The capsules contained with
distilled water were placed into the cavities of jeju-
num and distal colon. The changes of bowel were
compared with the background activity recorded
before any stimulation. The chosen acupoints were
as follows: Zusanli (ST 36) on the lower legs, Tians-
hu (ST 25) on the mid-lower abdomen.

RESULTS: Manual acupuncture (MA) at Zusanli (ST
36) significantly promoted the motility of jejunum
and distal colon (manifested as increased change
rate of average amplitude and increased change
rate of mean area under the contractile curve) of

normal Kunming mice (P < 0.01). MA at Tianshu (ST
25) significantly inhibited the motility of jejunum
(manifested as decreased change rate of average
amplitude, decreased change rate of mean area un-
der the contractile curve, and the reduced frequen-
cy) of normal Kunming mice (P < 0.01), while signifi-
cantly increased the distal colonic motility (mani-
fested as increased amplitude and increased mean
area under the contractile curve) of normal Kun-
ming mice (P < 0.01).

CONCLUSION: MA at specific acupoints [Zusanli
(ST 36), Tianshu (ST 25)] has different effects on the
motility of jejunum and distal colon, which might
involve the segmental innervations of the related
nerve.
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INTRODUCTION
Acupuncture has been used in China for more than
3000 years.1,2 It has been tried against various diseases,
including gastrointestinal (GI) disorders. A large
amount of experimental and clinical evidence indicate
the effectiveness of acupuncture in treating GI diseases,
such as diarrhea,3,4 constipation,5,6 irritable bowel syn-
drome (IBS),7-9 and functional bowel disorder (FBD).10

Though there were vast researches on the acupuncture
treatment of bowel diseases, the evidence about the
role of acupuncture on bowel motility of rodents in
normal state, especially for the mice, did not abound.
Previous studies have demonstrated the effects of acu-
puncture stimulation on gastric motility in anesthe-
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tized rats.11,12 Nevertheless, rare experiments were car-
ried out to record the motility of jejunum and colon of
rodents in vivo, and even less studies relating to the ef-
fects of acupuncture on that kind of bowel motility
were reported.
The aims of this study were to investigate the effects
and underlying mechanisms of acupuncture Zusanli
(ST 36) or Tianshu (ST 25) on intestinal and colorec-
tal motility of Kunming mice in normal state.

MATERIALS AND METHODS

Animals
Adult male mice of specific pathogen-free grade [Kun-
ming mice, (20 ± 2) g] were obtained from China
Academy of Military Science [Certificate of quality
No. SCXK-(Army) 2012-0004]. Animals were housed
3-4/cages and maintained under controlled conditions
of temperature (22-25) ℃ and light (6 AM on, 6 PM
off ) and fed ad libitum with standard rodent chow and
tap water. All protocols were approved by the Institu-
tional Animal Care and Use Committee of China
Academy of Chinese Medical Sciences.

Drugs and Instruments
Urethane was purchased from Sinopharm Chemical
Reagent Co., Ltd., (Shanghai, China). Miniaturized
solid-state pressure transducer catheter TSD104A
(Biopac Inc., Goleta, CA, USA) and transducer ampli-
fier MP150CE were from Biopac Inc (Goleta, CA,
USA). Transducer control unit 1401, Micro 1401 inter-
face, and Spike 2 version 7 data acquisition software
were from Cambridge Electronic Design Limited
(Cambridge, England). Acupuncture needles (0.3 mm
in diameter) were from Suzhou Medical Appliance Fac-
tory (Suzhou, China).

Animal preparation
Mice were anaesthetized with urethane [10%, 2 g/kg,
intraperitoneally (ip)]. A miniaturized solid-state pres-
sure transducer catheter with a water capsule in the
end was inserted into the lumen of the jejunum
through the incision on the intestinal surface. Another
catheter of the same type was inserted into the distal
colon through the anus. The capsules were placed 1.5
and 1 cm above the incision of jejunum and the anus,
respectively.

Data acquisition and analysis
Each miniature pressure transducer catheter was con-
nected to a transducer control unit, whose output sig-
nal was subsequently amplified further using a trans-
ducer amplifier in differential mode. This output was
acquired via a Micro 1401 interface and recorded us-
ing Spike 2 version 7 data acquisition software.

Experimental protocols
All experimental studies were conducted in adult over-

night fasted mice which were anesthetized with ure-
thane (10%, 2 g/kg, ip) and there after kept on a ther-
mostatically controlled electric heating pad for experi-
mental animal to maintain body temperature within
39-41 ℃ . Thirty mice were randomly designated into
two groups: Jejunum recording group (n = 15), and
Distal colon recording group (n = 15). Mice were left
undisturbed for at least 30 min after intra-intestinal
placement of the pressure transducer catheter and the
water capsule. At the end of the experiment, all of the
mice were euthanized by an overdose of ip urethane
(40%).

Acupuncture procedure in anesthetized mice
After recording of basal intestinal contractions for at
least 30 min, acupuncture was performed. Needles
were inserted to a depth of 5 mm into the skin and un-
derlying muscles at either Zusanli (ST 36) or Tianshu
(ST 25) points. Zusanli (ST 36) is located at 5 mm lat-
eral and lower from the anterior tubercle of the tibia in
mice.13 Tianshu (ST 25) is located 20 mm above the
symphysis pubis and 5 mm lateral from the midline in
mice.14 For each mouse in both two groups (Jejunum
recording group and Distal colon recording group),
acupuncture needles were inserted unilaterally into
both Zusanli (ST 36) and Tianshu (ST 25) acupoints,
and were twisted, lifted and thrust manually at a fre-
quency of 2 Hz15 for 30 s (Jejunum recording group)
or 60 s (Distal colon recording group).
It's important to note that acupuncture stimulation in
Zusanli (ST 36) and Tianshu (ST 25) was not operated
in the same time. We stimulate one point [Zusanli (ST
36) or Tianshu (ST 25)] for 30 s, then stop stimulation
for a while, and stimulate the other point after the in-
testinal contractions returned to the basal level. Repeat
such operation three times.

Statistical analysis
All the data in the present study were expressed as
means ± standard deviation ( x̄ ± s ), and analyzed by
two-tailed Student's t-test or one-way analysis of vari-
ance with SPSS software 13.0 (IBM, Armonk, NY,
USA). The least significant difference test was used to
compare mean values among groups. P < 0.05 was con-
sidered significant.

RESULTS

Effect of manual acupuncture (MA) on the
contractility of jejunum
Spontaneous jejunal pressure was monitored for 2 h af-
ter insertion of the manometric catheter into the jeju-
num cavity in a total of 15 urethane anesthetized Kun-
ming mice (Figure 1).
MA at Zusanli (ST 36) significantly promoted the jeju-
num motility of normal Kunming mice. Both the
change rate of average amplitude and the change rate
of mean area under the contractile curve (AUC) during
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