KERRRERAIE(1998) $38% BN
Korean ] Vet Res(1998) 38(1) : 183~199

AAAT) e 99} e SEAN HAE d

AW A3 3
SIS vhER AL

P LT EEE
(19974 99 304 A

The effects of electroacupuncture on stomach and
cecum motility in horses
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Abstract : The effects of electroacupuncture(EA) on gastrointestinal motility were investi-
gated in 6 horses.

Three acupuncture points ; Guan Yuan Shu(BL-26), Wei Shu(BL-21) and Da Chang Shu(BL-
25) were stimulated for 20 minutes by EA at separate occasions under varying condition ; 2V-
1Hz, 2V-5Hz, 2V-30Hz, 4V-1Hz, 4V-5Hz and 4V-30Hz.

Myoelectric activity of stomach and cecum was monitored to investigate the gastrointestinal
motility. Electromyogram(EMG) recordings were carried out before, 0, 20 minutes after and 40
minutes after the EA stimulation.

EMG bipolar electrode was surgically implanted in seromuscular layer of greater curvature in
the stomach and between medial band and ventral band in the cecum. The EA stimulation and
monitoring were not commenced until 15 days after electrode implantation.

The EA stimulation of Wei Shu influenced on stomach motility and that of Da Chang Shu on,
cecum motility. However, the EA stimulation of Guan Yuan Shu influenced on both the stomach
and the cecum motility.

The myoelectrical spike burst amplitude of the stomach and the cecum was significantly(p<0.
05) increased by 2V-1Hz stimulation, but the myoelectrical spike burst frequence of the stomach
and the cecum was significantly decreased by 2V-30Hz or 4V-30Hz stimulation. The
myoelectrical spike burst duration of the stomach and the cecum was significantly lengthened by
4V-30Hz and 2V or 4V-30Hz stimulation, respectively.

Key words : horse, electroacupuncture, stomach, cecum, gastrointestinal motility.
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Fig 1. Acupuncture points of Guan Yuan Shu(G), Wei Shu(W),
Da Chang Shu(D) in horse.
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Table 1. Amplitude of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Guan Yuan

Shu in horses (nv)
ongan EA stimulation o EA - Post EA(minute)
v Hz 0 20 40

1 59.83+9.01 69.43+5.84 6643+1097 60.17+1383
2 5 58.15+8.17 60.65+12.47 57.98+13.03 54.08+12.71
o 30 62.78+3.18 68.20+5.57 72.58+5.30¢ 5992+5.19
1 64.33+5.33 67.18+8.26 67.07+5.32 66.55+392
4 5 64.50+4.27 64.10+6.68 69.58+9,10 68.12+7.60
30 70.92+8.82 70.10+9.15 76.08+6.97 73.04+5.14

1 57.13+9.16 73.00+5.52* 6620+12.30 62484924
2 5 58.04+14.71 63.14+13.84 60.64+16.32 55.38+14.76
30 58.57+14.61 59.03+16.81 59.30+18.18 59.12+13.02

Cecum 1 61.90+6.44 65.07+12.15 66.50+12.73 58.68+1012

4 5 63.67+5.82 61.52+6.60 66.15+12.65 61.98+9.86
30 71454591 69.05+10.69 72204593 70.00+4.28

Values are means+SD.
* Significantly different from Pre EA group at p  0.05.

Table 2. Amplitude of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Wei Shu in

borses (mv)
EA sﬁmulation 7 Post EA(minute) -
Organ e — Pre EA —_— o - S
v He 0 20 40
1 69.60+3.76 81.28+291* 99.3245.21* 77404955
2 5 81.90+6.48 89.97+6.76 92.35+13.58 88.62+1093
_— 30 65.43+10.05 70.10+9.09 68.55+16.30 67.38+11.45
1 73.40+5.20 70.40+3.71 82.97+8.02 67.62+3.07
4 5 71.48+6.04 66.17+10.35 6747+17.77 71.35+3.39
30 73.58+5.29 70.57+8.77 77.85+7.16 75.28+5.65
1 83.07+7.32 89.90+9.73 87.95+8.94 86.02+9.23
2 5 75.58+6.30 78.65+3.71 85.55+7.85 83.38+10.30
30 83.00+9.09 84.53+7.91 83.17+9.90 82.28+1098
Cocum 1 90684475 ' 97.83+1741 © 92.63+8.48 94.98+17.48
4 5 102.70+14.79 108.05+17.20 105.20+16.36 99.45+10.09
30 95.33+7.70 89.07+12.87 96.60+12.50 97.55+11.34

Values are means+SD.
* Significantly different from Pre EA group at p { 0.05.
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Fig 2. Diagram of needle inserted Da Chang Shu acupuncture
point (In the last intercostal space of the musculus iliocostalis
groove ; LLI1{R B,
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Fig 3. A case of myoelectrical spike activity changes of stomach following electroacupuncture stimulation (2V-1Hz) at Wei Shu in

horse.
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Table 3. Amplitude of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Da Chang

Shu in horses (nv)
Organ 7E1_\75Eulaﬁon Pre EA V PosF EA(minute) o B

v Hz 0 20 40

1 69.60+3.76 81.28+291* 99.32+521* 77.40+9.55

2 5 81.90+6.48 89.97+6.76 92.35+13.58 88.62+1093

o 30 65.43+10.05 70.10£9.09 68.55+16.30 67.3811.45

1 73.40+5.20 7040+3.71 82.97+8.02 67.62+3.07

4 5 71.48+6.04 66.17+10.35 6747+17.77 71.35+3.39

30 73.58+5.29 70.57+8.77 77.85+7.16 7528+5.65

1 83.07+7.32 89.90+9.73 87.95+8.94 86.02+9.23

2 5 75.58+6.30 78.65+3.71 85.55+7.85 83.38+10.30

30 83.00+9.09 84.53+7.91 83.17+9.90 82.28+1098

Cecum 1 90.68+4.75 97.83+17.41 92.63+8.48 94.98+17.48

4 5 102.70+14.79 108.05+17.20 105.20+16.36 99.45+10.09

30 95.33+7.70 89.07+12.87 96.60+12.50 97.55+11.34

Values are means+SD.
* Significantly different from Pre EA group at p { 0.05.
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Fig 4. A case of myoelectrical spike activity changes of cecum following electroacupuncture stimulation (2V-1Hz) at Da Chang Shu in
horse.
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Fig 5. A case of myoelectrical spike activity changes of stomach following electroacupuncture stimulation (4V-30Hz) at Wei Shu in horse.
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Fig 6. A case of myoelectrical spike activity changes of cecum following electroacupuncture stimulation (4V-30Hz) at Da Chang Shu in horse.
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Table 4. Frequence of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Guan Yuan

Shu in horses ( No. of spike bursts/min )
EA stimulation o Post EA(:u;wte) -
Organ @————— Pre EA - -
v Hz 0 20 40
1 269+0.19 2544039 2544025 2.69+0.19
2 5 2774005 2624024 2314005 2.69+0.19
Somach 30 285019 3.00+0.39 2774051 2854019
1 2.77+0.00 2.69+0.19 2.62+0.24 2.77+0.00
4 5 2.77+0.00 2.62+0.24 2.39+0.19% 2.77+0.00
30 254025 2.39+0.19 2314041 2544025
] 3544038 3.39+0.56 3.62+0.35 3.70+0.58
2 5 416+041 447+0.63 4774070 4.62+0.58
30 4164029 3544024 3.62:+045* 3.93+0.25
Cecum 1 447+0.38 4314133 454+ 1.15 5.00+1.22
4 5 4542074 4474175 485+081 4.85+0.86
30 4.39+0.30 4.08+0.68 393+0.18% 4.16+041

Values are means+SD.

* Significantly different from Pre EA group at p ( 0.05.
y group

Table 5. Frequence of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Wei Shu in

horses ( No. of spike bursts/min )
EA stimulation Post EA( mmutc) .
Organ e — Pre EA -
\' Hz 0 20 40
1 2.691+0.19 2461024 2.39+0.19 2.62+0.24
2 5 2.62+0.24 2.39+0.19 2.54+0.25 2.54+0.25
30 2.77+0.00 2.39:+0.19* 2.62+0.24 2.77+0.00
Stomach
1 2.77+0.00 2.69+0.19 2.56+0.34 2.77+0.00
4 5 2.69+0.19 2.54+0.39 2.544+0.39 2.62+0.24
30 2.77+0.00 2.54+0.25 2.46+0.24* 2544025
1 4.16+0.51 3.47+0.81 3.85+0.38 3.85+048
2 5 4.31+0.38 4.08+0.45 3.70+041 4.54+0.54
30 4.08+0.35 3.77+0.54 3.62+0.35 4.31+0.63
1 4.31+0.63 4.08+0.68 4.01+0.48 4.01+0.48
4 5 4.54+0.35 4311024 4.08+0.54 4.24+0.38
30 4.62+0.29 4.54+0.35 4.16+0.29 4.47+0.38

Values are means+SD.

* Significantly different from Pre EA group at p { 0.05.
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Table 6. Frequence of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Da Chang

Shu in horses ( No. of spike bursts/min )
Ongan  EA stmulation o A ~ Post EA(minute)
v Hz 0 20 40
1 2774029 2464039 2.39+0.19 2624038
2 5 3.08+0.24 2974025 295+0.29 2924024
Somach 30 2925024 2.69+0.35 2774029 2692035
1 3.00+0.25 3.00+049 292+0.38 3.80+0.38
4 5 2.85+0.19 2694019 2624024 277+041
30 2924024 2.69+0.19 25440225 277+041
1 4164051 3.70+041 3.85+0.39  3.85+0.39
2 5 4.16+029 3774045 3.62+0.35 4.08+0.35
30 4164025 3.73+0.15* 416+051 4394039
Cecum ] 4314024 4.08+0.54 4084019 4.08+0.54
4 5 4014048 416+041 393+0.5 424+045
4034045 4.08+0.35 4314024

30 4.39+0.39

Values are means+SD.
* Significantly different from Pre EA group at p { 0.05.
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30Hz2 A58 4§ AHAFHE F7e7] ARt
HAA 2085 945+0.56sec2 A YA 7.55+1.33seco] H]
8 252% Z71to 2 S04 Q= W2 By on(p

<0.05), 7| E} 2V-1Hz, SHz, 30Hz, 4V-1Hz 18] 3 SHzol| A
v RRAF EE A 20850 ok St}
A AT g #AAde A DAY B4
2V30HzZ 238 A4 AAA 633:10.62seco] ¥]&) A
AAF 812+0.53ecE 283% Z71ake] #9748 1Y

Table 7. Duration of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Guan Yuan

Shu in horses (sec)
EA sn'mulagon N Post EA(minute) .
Organ e R Pre EA - -
A% Hz 0 20 40
1 7.10+0.33 7.92+0.52 7.82+091 6.77+1.01
2 5 7.58+0.95 7.87+0.33 8.20+0.23 6.73+0.71
30 7.98+1.38 7.98+0.97 8.53+0.95 7.58+0.61
Stomach N

1 7.57+1.13 8.07+0.80 7.88+1.24 7.67+0.73
4 5 8.08+1.15 8.05+0.39 8.37+0.39 7.50+0.55
30 7.55+1.33 8.12+143 9.45+0.56* 812+0.32
1 7.40+0.45 8.70+1.34 7.15+0.50 7.38+0.82
2 5 6.70+0.67 6.42+1.09 6.65+1.28 6.62+1.04
30 6.33+0.62 8.12+0.53* 7.57+1.30 7.35+0.81
1 7.03+0.31 790+0.86 7.20+0.61 6.85+1.10
4 5 6.70+0.61 7.12+1.04 640+143 6.45+0.69
30 6.38+0.69 8.30+0.81* 8.75+0.74* 792+1.11*

Values ;r: means+ SD.
* Significantly different from Pre EA group at p { 0.05.

Table 8. Duration of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Wei Shu in

horses (sec)
EA stimulation S Post EA(minute)
Organ —— Pre EA e - T e
v Hz 0 20 40
1 9.67+145 965+117 962+110 9.27+1.35
2 5 8.98+0.96 9.42+0.89 10234117 9.67+1.82
ot 30 847+1.52 9.03+179 8.78+1.89 8.18+1.69
1 8.62+0.98 890+1.19 8.77+144 823+145
¢ 5 8.30+0.54 7924195 7.98+222 7.83+1.59
30 9.82+2.44 10.40+2.18 11.18+2.53 943+173
1 8124053 875+1.12 8.47+0.80 8184144
2 5 7574078 8.17+0.79 8.27+0.69 7874159
30 7954097 8.67+1.10 8.65+1.05 847+1.04
Cecum 1 8274084 8.62+0.87 8724093 8354065
4 5 7.80+1.05 8.30+122 8.33+1.17 7934135
30 7.85+095 8.25+0.90 8.45+091 8.02+0.74

Values are means+5D.
* Significantly different from Pre EA group at p  0.05.
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Table 9. Duration of myoelectrical spike activity of stomach and cecum following electroacupuncture stimulation at Da Chang

Shu in horses (sec)
EA stimulation Post EA(minute)
Organ s - Pre EA
\'% Hz 0 20 40
1 10.02+0.74 10.77+£1.06 10.95+1.00 10.17+0.93
2 5 8.78+1.41 9.15+1.36 9.08+1.61 8.80+1.58
30 8.90+0.77 8.07+1.01 8.53+0.58 8.27+0.75
Stomach
1 9.631+1.04 9.80+0.78 9.83+1.18 9.32+1.04
4 5 9.30+£147 9.20+1.26 8.87+0.97 8.33+0.95
30 10.07+1.16 10.98+1.38 11.15+1.46 10.57+1.90
1 8.58+0.72 8.98+0.82 8.30+0.99 8.101+0.51
2 5 793+1.41 9.27+0.71 9.12+£0.87 7.87+1.77
30 7934094 9.82+0.17* 8.20+1.68 8.08+1.21
1 9.23+094 9.22+0.80 947+0.81 9.70+0.99
4 5 9.15+1.20 9131047 947+0.75 9.38+0.78
30 8921088 9.98+0.99 9.82+1.11 9.40+1.01
Values are means+SD.
* Significantly different from Pre EA group at p ¢ 0.05.
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