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Abstract : This study was performed to clarify the effect of oculo-acupuncture(OA) on change of gastric contraction.
Twenty-four clinically healthy mongrel dogs were used and divided into two groups regarding feeding condition; non-
acupoint group (n=6) and Stomach/Spleen region group (n=6) were stimulated by OA. In addition, 12 dogs were fasted
for 24 hrs and divided into two groups; non-acupoint group (n=6) and Stomach/Speen region group (n=6) was stimulated
by OA. The change in frequency of gastric contraction was measured via abdominal ultrasound before, 0, 30, 60 and
120 minutes after OA. Significant differences were detected at 30 mins (p<0.05), 60 mins (»<0.05) and 120 mins
(»<0.01) in the Stomach/Speen region group, compared with those of non-acupoint group in feeding condition.
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Introduction

Acupuncture(AP) is a kind of treatment method used to con-
trol energies from the organs by stimulation of the acupoints
based on body meridians and Yin-Yang theories. It is known
that AP includes needle-AP, aqua-AP, laser-AP, auriculo-AP
and electro-AP etc. (18).

Oculo-acupuncture(OA) is a novel form of needle-AP used
to treat diseases by applying AP at acupoints around the eye-
ball and on orbital edge. It has been previously described in
human clinical practice and employed in China (20). As men-
tioned in a classical ancient medical book in China, the eyes
are closely related to the internal organs and meridians and the
AP applied at the acupoints around eye can be used to treat
many diseases of the whole body (20). Therefore OP has
known positive therapeutic effects in human diseases including
vomiting, acute muscular sprain, apoplexy and hemiplegia (20).

The major function of the stomach is mixing and storage of
the ingested food, and controlled release into the duodenum
(13). Antral contractions serve to retropel the contents and to
thereby mix the ingesta and delay the passage of solid parti-
cles at a frequency of five cycles per minute in the dog (5).

In previous reports about gastric motility by AP, Sato ef al.
(17) reported that AP inhibited gastric motility and/or reduced
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gastrospasm, while Lin et al. (11) reported that shallow nee-
dling promoted intestinal peristaltic function and Kim et al.
(8) reported that AP at BL21 significantly increased gastric
motility. However, studies reported up to now mainly used
body acupoints. In veterinary clinical study by OA, Lee ef al.
(10) reported that OA at stomach/spleen region had signifi-
cantly decreased serum gastrin levels in dogs.

Therefore this study was designed and performed in order
to investigate the effect of OA on the changes of frequency of
gastric contraction between non-feeding and feeding groups
in dogs.

Materials and Methods

Experimental animals design

A total of 24 clinically healthy mongrel dogs(1~4 years old
and 3~15 kg) were used in this study. The experimental dogs
were fed with commercial diet (PETIA Co., Korea) twice
daily (each 400 g) and allowed water ad libitum. This study
was performed two hours after feeding. Dogs were divided
into two groups of feeding condition; non-acupoint (n=6) and
Stomach/Spleen region groups (n=6) stimulated by OA.
Additionally, 12 dogs were fasted for 24 hrs and were divided
into two groups of non-feeding condition; non-acupoint
(n=6) and Stomach/Spleen region groups (n=6) stimulated by
OA. The present study followed protocols approved by the
Animal Care Committee of Chungnam National University.
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Fig 1. Regions of AP at oculo-acupoints and needle insertion direction (arrow) (20).

OA

Stomach/Spleen region was used in OA of the present
study according to the method of human OA (Fig 1). Non-
acupoints located about 1 cm above from both orbicularis
oculi muscle were used and needle (Hwato®, Suzhao Medical
Appliance Factory, China) was horizontally inserted approxi-
mately 13 mm to outside directions in non-acupoint group. In
the Stomach/Spleen region group, the OA needles were
obliquely inserted 13 mm from BLO1 to STO1 direction in both
eyes. Needling was maintained for 20 minutes in all groups.

Gastric contraction

All dogs were supine positioned and hair was clipped and
there were no technical errors by contacting the probe with
skin using gel. Ultrasound examinations were performed
with a SonoAce 9900 (Medison Co., Korea) with a 7-MHz
sector probe. Transverse images (Figs 2 and 3) were obtained
by placing the transducer in a transverse plane on the cranial

abdomen, parallel to the tight costal arch. The frequency of

gastric contraction was defined as the number of contrac-
tions per 2 minutes scanning time.
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Fig 2. Ultrasonographic image of the pyloric antrum during
relaxation in feeding condition.
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Fig 3. Ultrasonographic image of the pyloric antrum during con-
traction in feeding condition.

Statistical analysis

Student’s #-test was used to compare data gathered from
the two groups. A value of p<0.05 was considered signiti-
cant. All data was analyzed using Microsoft Excel (Microsoft
Corp., USA).

Results

Feeding condition

The frequency of gastric contraction (per 2 min) in feed-
ing condition were 11.2+1.5, 9.8+1.5, 9.8+1.2, 10.2+1.3 and
9.0£1.3 on before, 0, 30, 60 and 120 minutes after OA at
non-acupoint group, respectively. There was almost no
change in contraction frequency after OA.

The frequency of gastric contraction (per 2 min) in feeding
condition were 11.0+1.4, 9.8+1.5, 7.3+1.9, 6.0+2.8 and
5.3+2.2 on before, 0, 30, 60 and 120 minutes after OA at
Stomach/Spleen region, respectively.

This group showed a continuously decreasing pattern after
OA when compared with that of pre-OA. The significant dif-
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ferences among groups were detected at 30 mins(p<0.05), 60
mins(p<0.05) and 120 mins(p<0.01) in Stomach/Spleen
region group after OA when compared with to non-acupoint

group (Fig 4).

Non-feeding condition

The frequency of gastric contraction (per 2 min) in non-
feeding condition were 9.5£1.0, 9.7+1.6, 9.8+1.3, 9.3+1.6
and 9.0+0.9 on before, 0, 30, 60 and 120 minutes after OA
for the non-acupoint group, respectively. They showed
almost no change in frequency after OA.

The frequency of gastric contraction (per 2 min) in non-
feeding condition were 9.7+1.8, 9.2+1.7, 8.8+1.2, 7.8+0.8
and 8.3%1.0 on before, 0, 30, 60 and 120 minutes after OA at
the Stomach/Spleen region group, respectively. This group
showed a slight decrease in frequency after OA. There was
no significant difference between non-acupoint and Stomach/
Spleen region groups (Fig 5).
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Fig 4. Comparison of the gastric contraction by OA between non-
acupoint and Stomach/Spleen region groups in feeding condition.
*: Significance between non-acupoint and Stomach/Spleen region
groups(p<0.05). #: Significance between non-acupoint and Sto-
mach/Spleen region groups(p<0.01).
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Fig 5. Comparison of the gastric contraction by OA between
non-acupoint and Stomach/Spleen region groups in non-feeding
condition.

Discussion

The maximum frequency of antral contraction is set by the
slow wave, which in the dog and horse occurs at the rate of 4
to 5 cycles per minute (15). Slow waves are initiated some-
where on the greater curvature of the stomach and spread
distally with increasing velocity and voltage. In the terminal
antrum, the velocity is highest, so that vigorous contractions
occur (13). The mechanical response to the gastric contraction
is governed by neural and hormonal influences (13). When the
stomach is distended with food, mechanical receptors in the
wall of the stomach are activated, and vagal tone to the stom-
ach increases (5). The inhibitory control of gastric emptying is
brought about by an enterogastric reflex (neural mechanism)
and an enterogastrone (endocrine mechanism) (13).

Non-invasive ultrasonography has been shown to be a use-
ful method to evaluate gastroduodenal motility (6). There are
reports about functional analysis of gastric emptying with
ultrasonography in veterinary medicine (1). The change of
frequency of gastric contraction was measured for 2 minutes
to easily compare each group, and gastric contraction was
found to be 4 to 5 times per minutes in normal dogs (15).

Choi ef al. (1) and Pennick et al. (16) reported that using
ultrasound is simple and repeatable, and an accurate method
for the functional analysis of the stomach. It could be further
applied to may other diseases related to gastric motility. Fre-
quency of gastric contraction was easily measured by ultra-
sound in the present study as well.

As previously reported, gastric motility with AP, electro-AP
at BL21 accelerated gastric emptying time compared to those
of CV12 and ST36 (4), and traditional AP at BL21 signifi-
cantly increased the gastric motility (8,12). In addition, electro-
AP stimulation of BL21 and BL25 had an influence on stomach
motility (7) and amplitudes of rumen and abomasal motility
markedly increased after electro-AP in normal goats (14).
Previous studies evaluating gastric motility by AP were mainly
by needle-AP and electro-AP until now. The effect of OA on
changes in gastric contraction was investigated in this study.

According to classical ancient medical books in China, the
eyes are closely related to the internal organs and meridians
and the AP applied at the acupoints around eye can be used
to treat many diseases of the whole body, therefore after
observing the minute changes of blood vessels on conjunctiva
of eye, the acupoints around the eyes are selected according
to the principle of differential diagnosis and treatment in tra-
ditional Chinese medicine. These sites are stimulated to treat
various diseases, such as vomiting, acute muscular sprain,
apoplexy and hemiplegia, and pain (20). Therefore, the Stom-
ach/Spleen region around the eye was stimulated by OA in
this study.

These results showed that the change of gastric contraction
in OA group significantly decreased compared with those of
control group in feeding condition, and there was no signifi-
cant change among groups in non-feeding condition. These
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results could not be compared directly with other studies
about OA because there are no reports about effect on gastric
contraction by OA, however, these results were similar to that
by needle-AP or laser-AP at ST36 (2), an acupoint of Stom-
ach meridian, and were opposite to that by Lee ef al. (9) which
abomasal motility by needle-AP at BL20, BL21, an acupoint
of Urinary Badder meridian, and GV2-1 in Holstein cow was
increased at 20 minutes. Although the mechanism of decrease
in frequency of gastric contraction could not be clarified in
the present study, however, the acupoint at Stomach/Spleen
region in the present study might be related BL and ST merid-
ians and is assumed to play a role in decreasing gastric con-
traction.

AP has been known to a effect on both inhibitory and stim-
ulatory action (18). Gontar (3), Sato et al. (17) and Tatewaki
et al. (19) reported that AP has an effect on the site-specific
inhibitory or stimulatory action of gastric motility. Lee et al.
(10) reported that OA at stomach/spleen region had signifi-
cantly decreased serum gastrin levels in dogs. Therefore, the
decrease in serum gastrin concentration might be caused by
inhibition of gastric phase rather than gastrin release controlled
in the cephalic phase and intestinal phase during feeding. in
addition Choi et al. (1) reported that the frequency of pyloric
antrum contraction was significantly increased in a soup
group than in a saline group, but change in gastric contraction
by OA in the present study was decreased in spite of all dogs
being fed 2 hrs prior to evaluation and frequency of gastric
contraction was decreased to a larger degree after OA at
Stomach/Spleen region compared with OA at non-acupoint in
feeding condition group. It was proposed that OA in feeding
condition affected gastrointestinal hormonal activity. No change
in the frequency of gastric contraction by OA at Stomach/
Spleen region was observed in non-feeding condition.

Therefore, decrease of the frequency of gastric contraction
by OA was assumed to occur by inhibition of enterogastrone
(endocrine mechanism) activity (14). Additional studies of OA,
including clarification of similaries in animal palpebral acu-
points compare to that of humans, and the therapeutic effect
by OA using various animal patients with diseases including
vomiting, diarrhea, gastritis and nausea, etc should be per-
formed in the future.
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