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Acupuncture analgesia for operation in Korean native goats
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Abstract : The purpose of this study is to establish the analgesic effects of electroacupuncture for Korean

native goat. Electroacupuncture was applied to the 6 Korean native goats. In 3 of them, rumenotomy

was performed, and in the other 3, laparotomy was done. The analgesic induction time was 15 to 30

minutes. The acupoints used were Tian-ping (Celestial Peace, GV-5), Bai-hui (Hundred Meetings, GV-

20), left 13th thoracic nerve and left 3rd lumbar nerve. Electroacupuncture was performed in lateral

recumbency. Needles were inserted 1-2 cm deep, and connected to the electroacupuncture apparatus. The

electrical stimulation condition was 30 Hz and 2-6 volts. Initially, the voltage of analgesia mode was

maximized in each channel. And, the output was slowly reduced to the critical point that goats could

tolerate without obvious discomfort or pain. Surgical operation was done successfully under

electroacupuncture analgesia in 6 Korean native goats. In addition, the changes of temperature, heart

rate and respiratory rate were studied during acupuncture analgesia. For 3 months after surgery, no

experimental animals showed clinical problem in 6 Korean native goats. 
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Introduction

Anesthesia is an artificial state that is chemically

induced and to some extent resembles sleep from

which the patient is not arousable. During anesthesia,

mental, sensory, motor and autonomic reflex functions

are attenuated or altered. But chemical or inhalation

anesthesia is sometimes not safe in high-risk patients

including shock (post trauma, haemorrhage), severe debi-

litation (after chronic disease, malnutrition or cruelty),

toxemia (renal, hepatic, pulmonary or cardiac cases,

toxic pyometera etc). 

Acupuncture can be used to pain relief in clinical

disorders and as a complementary method of pain control

during surgical procedures in well-restrained, large and

small animal patients.

Electroacupuncture was first used in China during

the 1930s. It was more thoroughly investigated in the

1950s in connection with development of acupuncture

anesthesia. It became more popular in the 1970s, and

is currently used to treat pain and physical ailments and

to induce analgesia for surgical procedures [1].

The major advantages of electroacupuncture analgesia

are good analgesia in high-risk patients without

producing CNS and respiratory depression, bradycardia,

and hypotension commonly observed after the use of

sedatives, opioids, and general anesthetics; excellent

postoperative pain relief; fast postoperative recovery of

appetite and gut and bladder function; and fast

operative wound healing with minimal infection [7].

Acupuncture analgesia has been reported for cat [10,

11] and dog [10]. In China, veterinary acupuncture

analgesia is applied not only to surgery of domesticated

animals, but to surgery of some zoo animals ranging from

the deer to the lion [2]. Numerous indications for

veterinary acupuncture analgesia have been reported [3-9].

The present study aims to determine the vital signs

after electroacupuncture analgesia and to investigate
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application of electroacupuncture analgesia to surgical

operation for Korean native goat.

Materials and Methods
 

In this study, twelve healthy Korean native goat (2

years old, 17~23 kg) of both genders were used.

Sedative was not used in this study of acupuncture

analgesia. Electroacupuncture was applied for the surgical

operation in 6 Korean native goats. Rumenotomy was

performed in 3 Korean native goats, and exploratory

laparotomy in 3 cases. The induction time was recorded

as the time from the start of electrical stimulation until

the appearance of analgesia. Direct stimulation response

was evaluated by needle prick on the skin of the flank. 

The acupoints used were Tian-ping (Celestial Peace,

GV-5), Bai-hui (Hundred Meetings, GV-20), left 13th

thoracic nerve and left 3rd lumbar nerve, as shown in

Fig. 1. Electroacupuncture was performed in lateral

recumbency. Needles were inserted 1-2cm deep, and

connected to the electroacupuncture (EAP) apparatus.

The electrical stimulation condition was 30Hz and 2-

6 volts. Initially, the voltage of analgesia mode was

maximized in each channel. And, the output was

slowly reduced to the critical point that goats could

tolerate without obvious discomfort or pain. 

Electroacupuncture was applied for the study of vital

signs in another 6 Korean native goats. Electroacup-

uncture was performed in lateral recumbency for 20

min with above methods. The effect of electroacu-

puncture on rectal temperature, heart rate and respiratory

rate were recorded in 5 min before electroacup-

uncture, and also recorded in 5 and 10 min after

electroacupuncture, and every 10 min thereafter until

50 min.

Results

Effects of electroacupuncture treatment on induction

period and analgesia degree at surgical operation in 6

Korean native goats are shown in Table 1. Induction

time for analgesia ranged from 15 min to 30 min. In

analgesia degree of skin, muscle, traction and suture

at rumenotomy, 2 of 3 goats had good to very good

outcomes, with a fair to good outcome in 1 goat. In

analgesia degree of skin, muscle, traction and suture

Fig. 1. Acupoints in electroacupuncture analgesia: a. Tian-

ping; b. Bai-hui; c. 13th thoracic nerve; d. 3rd lumbar nerve.

Table 1. Effects of electroacupuncture treatment on induction period and analgesia degree at surgical operation in 6 

          Korean native goats

Goat No. Induction Period Operation Operation Time
Analgesia Degree

Skin Muscle Traction Suture

1 25 min Rumenotomy 50min +++ ++ +++ +++

2 20 min Rumenotomy 45min +++ ++ ++ ++ 

3 30 min Rumenotomy 50min ++ + ++ ++

4 20 min Laparotomy 30min ++ ++ ++ +++

5 15 min Laparotomy 35min +++ + + ++

6 25 min Laparotomy 25min +++ ++ ++ +++

+++ (very good): In surgical procedure such as skin incision, dissection of tissues and traction of visceral organ, no pain or

mild local tremor is approved.

++ (good): In procedure above descrived, short apprehension or mild local tremor is observed during traction and reduction

of visceral organs, but operation is possible.

+ (fair): In surgical procedures apparent local tremor and intermittent tumult is approved, but operation is possible
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at laparotomy, 2 of 3 goats had good to very good

outcomes, with a fair to very good outcome in 1 goat.

After sending an electric current, head was curved

backward and consciousness was clear. There was no

movement during skin incision and suture. For 3

months after surgery, no experimental animals showed

clinical problem in 6 Korean native goats. 

Effects of electroacupuncture treatment on the rectal

temperature in 6 Korean native goats are shown in

Table 2. There was no evident change in body tempe-

rature. Mean values for rectal temperature in Korean

native goats at pretreatment, 5, 10, 20, 30, 40 and 50

minutes after electroacupuncture treatment were 40.3,

40.3, 40.3, 40.1, 40.0, 40.1 and 40.0oC respectively.

The temperature was constant until 10 min after

electroacupuncture treatment. Thereafter temperature

showed a tendency to slight decrease.

Effects of electroacupuncture treatment on the heart

rate in 6 Korean native goats are shown in Table 3.

The decreases of heart rate were observed after

electroacupuncture treatment, but there was no

significance. Mean values for heart rate in Korean

native goats at pretreatment, 5, 10, 20, 30, 40 and 50

min after electroacupuncture treatment were 100.7,

89.2, 87.2, 91.0, 89.2, 88.3 and 92.0 beat per minute

respectively. Heart rate showed a tendency to decrease

from 5 to 50 min after electroacupuncture treatment, as

compared to the heart rate at pretreatment.

Effects of electroacupuncture treatment on the

respiratory rate in 6 Korean native goats are shown in

Table 4. The change of respiratory rates was various

according to the individual goat. Mean values for

respiratory rate in Korean native goats at pretreatment,

5, 10, 20, 30, 40 and 50 min after electroacupuncture

treatment were 34.5, 34.5, 35.0, 29.8, 32.2, 33.8 and

32.7 breaths per minute respectively. Respiratory rate

was relatively constant at pretreatment, 5 and 10 min, and

then showed a tendency to slight decrease.

Table 2. Effects of electroacupuncture treatment on the rectal temperature in 6 Korean native goats (oC, mean ± SD)

No Pre-treatment
After treatment (min)

5 10 20 30 40 50

1 41.1 40.9 40.9  40.7 40.5 40.5  40.5

2 39.7 39.7 39.7  39.6 39.5 39.5  39.4

3 40.1 40.1 40.1 40 39.6 40.1 40

4 40.4 40.4 40.4  40.2 40.2 40.1  40.1 

5 39.9 39.8 39.8  39.7 39.7 39.8  39.8

6 40.7 40.6 40.6  40.4 40.3 40.3  40.2

Mean ± SD

(range)

40.3 ± 0.5

(39.7-41.1)

40.3 ± 0.5

(39.7-40.9)

40.3 ± 0.5

(39.7-40.9)

40.1 ± 0.4

(39.6-40.7)

40.0 ± 0.4

(39.5-40.5)

40.1 ± 0.4

(39.5-40.5)

40.0 ± 0.4

(39.4-40.5)

Table 3. Effects of electroacupuncture treatment on the heart rate in 6 Korean native goats (beats/min, mean ± SD)

No Pre-treatment
After treatment (min)

5 10 20 30 40 50

1 125 98 98 99 90 88 108

2 81 72 76 76 77 73 71

3 137 90 78 100 105 82 103

4 90 94 93 87 80 86 86

5  83 89 88 99 99 92 101

6 88 92 90 85 84 79 83

Mean ± SD

(range)

100.7 ± 24.0

(81-137)

89.2 ± 9.0

(72-98)

87.2 ± 8.5

(76-98)

91.0 ± 9.9

(76-100)

89.2 ± 11.0

(77-105)

83.3 ± 6.8

(73-88)

92.0 ± 14.3

(71-108)
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Discussion

Pain modification is an important part of traditional

acupuncture therapies. However, the idea of using

acupuncture to alleviate pain has been greatly expanded

in the last three decades. One of the most unique

features of acupuncture analgesia is its suppression of

pain without much disturbance of other physiological

functions. The technique, therefore, is better termed

acupuncture analgesia than anesthesia [2]. 

There is species or individual specific response to

acupuncture analgesia [2].

Acupuncture analgesia is caused by stimulation of

acupuncture needles placed in specific acupoints. The

needles are usually stimulated electrically by a stimulator,

for as long as the surgery lasts. An induction period

of 10 to 40 min (average is 20 min) is necessary [7].

In this study, induction time ranged from 15 min to 30

min, and analgesia degree of skin, muscle, traction and

suture, 4 of 6 goats had good to very good outcomes,

with a fair to good or very good outcome noted in 2

goats.

This result is probably due to individual difference

in temperament. Also, it is considered that factors such

as silence of the personal in the operating room, gentle

and quick movements from the surgeon and minimum

traction are important for successful acupuncture

analgesia.

Janssens et al [4] reported that stimulus activates nerve

endings in deeper structures such as muscles, tendons,

fasciae, etc. The acupuncture stimuli are conducted to the

central nervous system by large fibers. 

Nam et al [8] reported that regional anesthesia was

successfully induced for abdominal operations in 7 of

9 cattle under the electroacupuncture on 3 acupoints;

Yao pang 1, 2 and 4.

In retrospective study of dogs, Wright and McGrath

[11] reported that acupuncture-produced analgesia was

adequate for a midline abdominal incision in eight of

nine dogs using points ST-36 and GB-34 bilaterally.

In this study, the acupoints used were Tian-ping

(Celestial Peace, GV-5), Bai-hui (Hundred Meetings,

GV-20), left 13th thoracic nerve and left 3rd lumbar

nerve. Surgical operation using these acupoints was

done successfully under the electroacupuncture analgesia

in 6 Korean native goat. However, electroacupuncture

techniques in goat could be improved by further studies

for combination of acupoints. 

The results of this study demonstrated that rectal

temperature was constant at pretreatment, 5 and 10 min

and thereafter slightly decreased at 20, 30, 40 and 50

min. It is considered that this result was probably due

to the increase of electrical stimulation, muscle

fasciculation and metabolism in relation to acupuncture

analgesia for up to 20 min.

The heart rate was higher in pretreatment than in

after treatment. However, from 5 to 50 min, heart rate

showed constant values, as compared to the heart rate

at pretreatment. It was probably due to the unrest by

immobilization in pretreatment.

The respiratory rate was constant until 10 min, and

thereafter slightly decreased. It also was probably due

to acupuncture analgesia for up to 20 min. 

We suggest that electroacupuncture is useful for

producing surgical analgesia inx Korean native goat.

It was considered that the results presented herein may

Table 4. Effects of electroacupuncture treatment on the respiratory rate in 4 Korean native goats (breaths/min,

           mean ± SD)

No Pre-treatment
After treatment (min)

5 10 20 30 40 50

 1 41 42 36 32 32 28 34

2 41 24 28 20 28 32 30

3 28 32 32 32 28 32 28

4 28 38 43 35 42 44 40

5 37 38 38 32 34 35 32

6 32 33 33 28 29 32 32

Mean ± SD

(range)

34.5 ± 6.0

(28-41)

34.5 ± 6.3

(24-42)

35.0 ± 5.2

(28-43)

29.8 ± 5.3

(20-35)

32.2 ± 5.4

(28-42)

33.8 ± 5.5

(28-44)

32.7 ± 4.1

(28-40)
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be used as references for the application of acupuncture

analgesia in veterinary clinics.
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