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The effects of electroacupuncture on blood concentration of gastro-
intestinal motility-related endocrine substances in horses
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Abstract : The effects of electroacupuncture(EA) on blood concentration of endocrine substances
were investigated 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.

Plasma levels of adrenocorticotropic hormone(ACTH), f-endorphin, epinephrine, norepinephrine
and serum levels of gastrin were analysed. Blood samplings were carried out before, 0, 20 and 40
minutes after the EA stimulation.

The serum gastrin levels were increased by 2V-5Hz stimulation on the Wei Shu. Plasma
ACTH levels were decreased by 2V-1Hz stimulation on the Wei Shu, but largely increased by
4V-30Hz stimulation on the Guan Yuan Shu. Plasma S-endorphin levels were slightly increased
or decreased by 2V-1Hz stimulation, but largely increased by 4V-30Hz stimulation on the Guan
Yuan Shu. Plasma levels of epinephrine and norepinephrine were not so much changed by 2V-
1Hz or 5Hz stimulation, but tended to increase by 4V-30Hz stimulation on Guan Yuan Shu.

These results suggest that the low voltage-low frequence EA stimulation increased blood
concentration of gastrin, but decreased ACTH, f-endorphin, epinephrine and norepinephrine,
whereas high voltage-high frequence EA stimulation induced opposite results. Accordingly, there
appears to be a close relationship between the changes of gastrointestinal motility and the

changes of blood concentration of endocrine substances by EA stimulation.

Address reprint requests to Dr. Byung-sun Kim, Equine Hospital, Korea Racing Association, Kwachon 427-070, Republic of Korea.
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Table 1. Change of plasma ACTH levels following electroacupuncture stimulation in horses {(pg/mi)
EA stmulation Post EA(minute)
Acupoint Pre EA
A% Hz 0 20 40
1 3761040 3.48+0.26 3.60£0.17 3731040
2 5 3.70£0.90 4.10x0.79 3.95+0.67 3.721+0.65
30 3.55£0.51 4.09£0.62 3.7610.82 3121044
1 3.92+0.62 4.5610.63 4721072 4.02+0.56
4 5 3731184 5.68+2.01 5.43+126 495+2.09
30 3771140 590+1.82 4.50+1.94 3944149
1 3.79+1.39 2.55+0.46 3.64%0.32 3.06+£0.46
2 5 381+1L.15 3.17+0.89 3331082 3.88+1.08
30 4.14+1.69 4211051 4.3310.65 4.5711.07
Wei Shu e e e e
1 3921143 34110.86 3.85+0.58 4431047
4 5 331+1.13 343+143 3.28+1.26 3.46+1.14
30 3.32%153 3.75+1.40 4.28+137 3711042
1 3.80+0.68 3.37+0.33 2.7610.62 3.33x1.08
2 5 3831074 3.14+0.30 3.31+0.68 3.62:+0.50
30 340+1.32 3.75+0.33 3.67+0.62 3.841+0.76
Da Chang Shu R
1 376x117 4.021£0.21 4.20+045 4.281+0.74
4 5 3.44+0.64 3.76+0.34 4.05+0.74 3.751+0.68
30 3.18+0.67 3544091 3441057 3.38+0.48

Values are means+SD.
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Table 2. Change of plasma f-endorphin levels following electroacupuncture stimulation in horses (pg/ml)
EA stimulation Post EA(minute)
Acupoint v Hz Fre EA 0 20 40
1 947+0.69 8.69+£0.67 9.754046 11.39+2.91
2 5 9.374227 10.37+1.80 890+1.10 10.80+1.07
30 10.40+1.06 12.90+1.53 11.03+1.17 14.53+2.85
Guan Yuan Shu 1 10.00+1.15 13.30+291 13.63+2.86 13.20+3.37
4 5 10.01+1.73 11.05+3.27 10.56+2.28 16.60+10.33
30 11724231 279341741 22.26+7.05 347142477
1 9.43+1.20 6.64+0.40 6.71+2.61 7774142
2 5 9174222 8.00+0.53 623+1.30 7.01£0.18
30 11.48+1.83 11514375 11.96+2.85 12204382
Wei Shu 1 889+1.14 8.09+1.80 10.68:+2.98 746£0.15
4 5 8.87+0.67 9.75+2.35 10.87+2.42 8221184
30 9.26+0.59 12.69+0.69 10.57+2.55 9.02:+0.60
1 9.39+1.24 10.06+0.84 11734245 10.70+1.25
2 5 8594317 11.35+3.79 9.07+3.93 10.13+2.99
30 8.53+3.63 12214394 11.93+4.89 1096 5.60
Da Chang Shu 1 980+218 12104421 13.97+2.69 1386+4.31
4 5 9.68+3.10 13.66+423 10.57+3.96 1342+4.60
30 11.0342.70 15914121 14974258 19.3046.73

Values are means+SD.

40% 0149 #7128 EQEd 2% 30Hz 2AGME A
A4 11.03+2.70pg/mio] ¥ & AFAF 15.91+1.21pg/ml,
AA 208F 1497+258pyml 181 402 % 19.30+6.
Tipy/mlZ 72k 44.2%, 35.7% 2 75.0% =& 2714%
H4g,

Gastrin : Table 39| #A| A€ vi9} Zo] Hmmol AA&

9% 2V-1Hz AN A AAA 13.56+4.89pg/mlcl) v
& AHAF 1745+296pgmlZ 28.7% 748 YL
o, 2V-30Hzol M= A4 8.81+2.76pg/mlo) vl A3
2F 1051+237pg/ml2 193% Z7Fs+E D7t 1% A A
3 72 grh. 4V-1Hz8} SHz ZAGAE 10% ©]u)<]
245 BYoy 4V-30Hz 28 M= A3 109847,
63pg/mlo) B] &) AA 2085 8.42+2.34pg/mlE 23.3% 7
23 71 B 2428 E YT

B&o AAF A= 2V-SHZ 2AGA AAA 10,
24+ 1.22pg/mic] W) AL AF 24.77+4.23pgmlZ 141.
9%9] ¥ F7HES 2Aon aF A 08 % 16.
37+296pg/mlZ 59.7%2] F/MAEHE BTk 19 2V-

1Hz, 30Hz, 4V-1Hz 18] 1 SHz A M e 2% 424
Fo 30~50% Z7}EQAul 2% BAsE AL Y
t}. 4V-30Hzo | A &= A A A 10.92+3.13pg/mlol v) &) A A
A5 13.49+4.27pgml, 2058 % 11.83+4.77pg/ml 18] 1
4023 10.40+4.71pg/ml 2 Z+2} 23.5% 27}, 8.33% Z7}
83 48% FAE B v)nF FUMo) 2 wgtth
KiEgol A33 % - 2V-1Has} 5Hz 2 A0 A& A A
A Z7H 11.11+2.06pg/ml, 9.32+3.23pg/mlo]| B8 A
A% 13.26+2.00pg/ml, 11.69+4.84pg/ml2 7}+27} 19.4%,
254%4% FI1sdorl 3% A3 Ao 2v-
30Hz, 4V-1Hz 218} 1 30Hz 24N A & HA QT ozHy
Z7hEt Tyl A3 2083 £ 408F 10% WY
ZasE AL 29} 4V-SHz 2P0 M= A4A 8.
96+ 1.37pg/mlol] v]&] AH 2L 881+1.24pg/mlZ 1.7%
A IFAE AEHoE Faste AA 08T
 7.20+0.82pg/ml2 19.7%9] ZAAEE ¥ d)
Epinephrine : Table 4o A|Alg wupo} o] BATRE
AAG AL 2V-1Hz, SHz 78] 2 4V-1Hz ZAGAN A
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Table 3. Change of serum gastrin levels following electroacupuncture stimulation in horses (pg/ml)
Acupoint EA stimulation Pre EA Post EA(minute)
v Hz 0 20 40
1 13.56+4.89 17.45+2.96 1648+7.75 1793+11.11
2 5 10.81+190 13.7441.95 14.13+185 11264134
30 8.81+2.76 10.51+2.37 10.26+3.18 8.33+1.28
Guan Yuan Shu 1 9.56+2.74 8.71+2.03 9.3243.25 8.70+323
4 5 8.55+3.20 9.08+3.64 7.94+2.38 8.0142.29
30 10.98+7.63 11.65+3.85 8.42+2.34 9.0545.56
1 11.39+2.36 17.2545.96 14234143 9.4940.63
2 5 10244122 24774423 16.37+2.96 10.67+4.04
30 11.77+2.63 15.7242.81 14.30+2.21 10.88+3.16
Wei Shu
1 10.38+£2.87 17.1346.21 12.25+4.50 9.68+454
4 5 11.1740.28 17.00%5.61 17.49+8.09 8884413
% 10.92+3.13 134944.27 11.83+4.77 10.40+4.71
""""""" 1 11.11+2.06 13.26+2.00 9.59+0.88 10.84+3.20
2 5 9.324+323 11.69+4.84 11.58+1.18 8.25+3.03
30 11.91+4.20 1273+4.07 12.1743.00 10214370
Da Chang She 1 9.88+1.58 10.04+2.47 19.58+0.83 9.55+0.35
4 5 896+1.37 8814124 7.49+0.46 7204082
30 9.65+1.61 9.80+1.73 8.53+157 8.93+3.49
Values are means+SD.
Table 4. Change of plasma epinephrine levels following electroacupuncture stimulation in horses (pg/ml)
EA stimulation Post EA(minute)
Acupoint v o Pre EA 5 2 "
1 2258+212 216541856 207.6+19.8 199.8+72.0
2 5 21874137 209.3+75 2248+132 2212+10.4
30 22144224 23354101 2282+82 219.0+108
Guan Yuan Shu = ] 23384140 2029+234  2228+149 21754296
4 5 2015+17.0 215.6+28.5 221.0429.1 21584355
30 2179+21.4 260.6+11.4 24284386 22384167
1 19494222 1783+664 18994415 180.9+49.9
2 5 199.7+432 20754306 195.6+43.7 188.0+74.2
. 30 2089+53.7 230.3492.5 204.6+81.5 215.6+24.8
Wei Shu 1 198.2+43.3 197.5467.8 201.1419.3 194.7+69.4
4 5 2122+27.0 213.5+55.0 22324529 20584134
30 232.0470.1 230.3+76.3 257.7479.7 23124299
1 21034323 20204129 197.2+111 197.4+28.6
2 5 203.4+25.7 200.7472.1 213+424 20764685
30 2052+30.6 196.1439.7 188.0+15.4 190.6:+39.0
Da Chang Shu 1 219.0+35.3 212.0+619 21224161 22404192
4 5 200.3+26.2 210.5+2022 214.3£29.9 206.6+49.7
30 22424312 23374349 262.4+30.6 25274565

Values are means+$D.

- 619 -



A vlel ALF 10% Yo FAE BFow, 2V-
30HzS} 4V-5HzY 7%+ 10% olWe] 718 Hch
4V30Hz9) 4= AAA 2179421 dpg/mlo} v A3
2% 260.6+11.4pg/ml, 2083 242.8+38.6pg/ml 18] 1
4023 223.8+16.7pg/ml2 22+ 19.6%, 11.4% 182 2.
% F7+E EYth

Bol A2 295 2veh 4ve] BE Az A
AR A v AAF 10209 571 £E 2H4AE 59
agA] & "sh 9T

K&l A28 A= 2ve RE 247 4V-1Hz ¢
5Hz 2704 AR vl AT 10%U9 571 28
A2E Ba Z A} glsloy 4va30Hz 2AGAE
AAA 2242+31.2pg/mlo] ] AAAF 233.7+349
pg/ml, 2023 262.4+30.6pg/ml 1)1 40%F 2527+
56.5pg/ml2 2}7} 42%, 17.0% 18 2 12.7% Z7}843 ot

Norepinephrine : Table 5o #jAJ® u}¢t Zo] RITGHR
of A% 2 4= 2V-1Hz, SHz 18] 3 4V-1Hz 23 A
T AR dl8 AZAF 43 BAEAEI} 2F A

A3 EBHE AL Hgon, 2V30Hz 2HAME
AAA 427.7+64.6pgmlo] ¥s AHLAF 458.1+45.7
pg/ml2 71% /A7t 2% F438 2adld g%
=91tk 4V-30Hz 279 A & 383.7+15.6pg/mle] #] & A
AAF 559.7+1232pg/ml, 2083 501.5+126.2pg/ml 1
2] 11 405-% 487.4+79.8pg/ml2 Z}7} 45.9%, 30.7% 1%
i 27.0% 2718t Mg =& 2715 2 Ygh

Hol 328 4$+E 2V-1Hz9} SHz ZANA & A A
Aol s AAF ALHOE 10% oY F2AeE
2819 0™ 2V-30Hz, 4V-1Hz 2 SHzol = 10% W]
2 Z7HEA A EH e Age 2o 4V30Hz =
AAE HAAA 419.5+27.7pg/mld] v)& 2 2% % 467,
2+22.0pg/ml, 2083% 5042+51.5pg/ml 1|3 408%
437.9+32.1pg/ml2 217} 11.4%, 20.2% 1€ 31 4.4% %7}
g ¥ Z718S 1Y

KE®R AAF ALE 2VIHz 2AgAE A2A
4559449 3pg/mlol] H)& A2 A5 395453 9pg/ml, 205
3 3749+363pgml 133 408F 396.9+58.0pg/mlE

Table 5. Change of plasma norepinephrine levels following electroacupuncture stimulation in horses (pg/ml)
EA stimulation Post EA(minute)
Acupoint v Hz Pre EA 0 20 40
1 4114491 28454224 4026480 4140+193
2 5 40144133 396.6+12.2 395.7425.6 418.4+10.1
30 42774646 45814457 41844297 42874222
Guan Yuan Shu 1 42794256 388.6+39.1 © 387.7+104 397147838
4 5 435041159 48294370 46724223 438.2+384
30 38374156 559.7+1232 501.5+£126.2 48744798
1 45584175 43454228 414.0+29.6 42154223
2 5 4297+429 435.8+13.0 39424817 406.9+28.6
. 30 404.3+88.0 44914297 438.0+127.3 423741116
Wei Shu 1 464.1450.3 469.8497.9 5005+174.2 435.0+56.3
4 5 405.0+105.2 42494757 449141365 398.8+80.8
30 4195+277 46724220 50424515 43794321
] 45594493 395.4+539 3749+363 39694580
2 5 397.9+52.8 383.5+113.4 402.1£109.2 43584537
30 439441103 460.0+124.7 47724775 44644232
Da Chang Shu 1 46234712 4657585 430.0+70.3 457.0+35.0
4 5 400.8+125.3 439041137 415941095 43474259
30 403.0+317 522141322 518.2+57.3 4309+457

Values are means+SD.
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o &
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A 4ee 2% A8, epinephrine f-adrenergic
recptore] 4302 A AFBe] BEIE ol AT,

998 AFzA0 Qoix e Hge
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active intestinal polypeptide), secretin, opioids, bombesin 1
2] 3. gastrin-cholecystokinin(CCK) 5 th<~¢] peptideo] &
A o] Foj A, o] 5L MA 7 H9]9] neuroni} ol
A adgd. £8) A g8 Byj7t FHE L
2 g8 opioidst AFH AFEEE JAH}L f
5L $EAA UL EY BHATE AN BT
ofget i4de BuE A HThn Fo gebA
Z+Z %o ACTH, -endorphin, gastrin, epinephrine Z18] 1
norepinephrine®] FF = E HAl 4F#Y 54
3 s dF4E gotie A% grlyt Yot 4
Ztg

2 Aol AAFA F 254 dgs #dd o
gAY FFEY] WHGFE dold Z} ACTH
o] 7%= BcHel 2V-1Hzs} 2V-30Hz ZZA A ER«L
2V-1Hz, SHz 2 4V-1Hz ZAQA 281 K&K 2

% ¢ muscarinic

acetyl-

cholinex} catecholamine ¥

1Hz$} SHz 22 o)A A Aol vlaf gAY Ed 15
Bfol 2v-1Hz 2702 A3 3¢ AR Fo) 32.7%
b A MR 2L BAEE BOT 4 894 o
9 A E 27 Frtsged 53] Make 4v-
30Hz 27102 AF% 3¢ JAJF 56.5% 5715k
M Ee F7heS HAY gekA ACTHY 835%
E g9 neA FF BE ZAINE AT AFR
Ao M E Aol7t &S & F71 AN &, AAH

m\o

&, A 573_0; JA8 A9 ACTHY 85%
7t A" AY Z7}¢¢ B9 e nHgh 1F
B AAF A 7}51 Ae%e wgth

Cheng et al V& Aol 98 H&45 e ACTH &)
Z718 818y $std 29 FiH § 639 99 2
£4%% 9o A=Y M SHz W02 HYS

83 308 %o ¥F cortisol 35 AT A} A3
Z7t8ha stgom, Wen er a2 829 $5AE
A A3E AAE 23 ACTHS} cortisolo] 22} 130% 1

g1 83%4 F7tetdl v 3%tk 2 9o & Grossman

7 Clement' 5 B2 Q780 RaFF o] ACTH B
cortisole] FET7} 271519ty B w e
& Facchinetti et al 7& A SE&z}o] L3k Fac-
chinetti ef al*& Y FFER A AAZTL P v &
% f-endorphing =713 o1} ACTH 35+ ¥ Wiy}
gittx sgen, Umino er al’E 748 ¢ HA4F 02 o}
HzdeE FEHYA 2 fendorphing ACTH 28] 1 TSH
59 s WistA gt g oj4Y ZFds
2 Hol T 93 ACTHY] FFFEe 24 o
gA 7t e AT Ao Yyt

A7 WEES uReR 2 A494nE BAHRY
g AAAZ(AHAY, AFHGF)e EF ACTHY =
g #A2AFAY AAAFo] ZpE(nAHS, 1T
ACTHY] #¥]7} 3715 2, 37’-7::“1‘_]75“] TEH A
7t e Ao A4EHY, 2 48T 5 A8
A3 F¥ AAAFE 4FAEFA AAAM 2R,
DFHEE 23 Fod A9 BFY 25 a2
3 A% ol BN v AR AZdn

o 9% v} E 3 WEHA opioid peptide &, en-
dorphin T+ enkephalin®] £ H]%—7}9} #do] Ytn &
o' WenP& heroin 5SS AAl A v AF 9
B-endorphin F %7} e 1:—._:—°¥]7ﬂ A¥E ¥ 49
30830 o} golFo fendorphing] F5E7} 57}
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otz sgon, 1 Yol x JZFA 8F el fendorphin
o] Z7lstdthe EaE %o| UMM YA o
%ol B-endorphin®] Fx7} F73kE ool tidA So-
dipo et al P& | 23 deep sensory nerve7} A= EHW
=34 A o] A endorphino] FH]FHo] F o2 F&H7)
yZolgtm g} Grossman3d} Clement's HJA}3FA] -
endorphin ¥ &4-& A9 corticotrophol A FEI}t F
7vEl o] ACTHS} $H7] £4]5 3, met-enkephalin® 37+41
A4 a2z FAFAAA FeldEdy e, Mau-
0 et al*& 832 Pendorphing ¥ BHFAlol A Hu g
NE AT AAFE 3H T2Y5Y PMN celld A =
EYd5oz AAEtty 4ok 93 Szczudliks} Lypka
e Hog T2AAE A3Y W pendorphine] F7H3}
' AL HaeAdAY FHF7} gEe] ol Tx
Yl Z 0] B-EPLI(beta-endorphin-like immunoreactivity)7} 7+
237 g Eoletn P

2 Hgo|A pendorphind FIT&KS B ARA
2V-1Hz¢} 5Hz 27 o)A AR A vlef 248 BYed
a2 A Hfol 2V-SHz 2402 A3 AR 208 F
o 32.1% ZAE 7183 M 2L #AES BT
a3y KRBRIAAE o= 2ANAE gAHA F%
o 2 RE 9N M S F7HEE RY AF
AL 4V30Hz Rom 53] Hitw ASA HAFAF
1383% #7143t 7t & $7H&¢ B4tk & AA
&, AFe AFA = A £ v F71E 2
Hd nAeh nF T E A8 FUHE A2 o
E}idt}h. o] Grossman3} Clement'o| p-endorphin?} ACTH
T HotA Aol EujETtn & AoE Hof 3
o, 2F o] AAATLE H4AE A3 1 9
o3 ojge Rul7} £FHo ¥FY &7t F7HE
Rog Alg g}

MTice] 4V-30HzE A3 Z9 Ao vl A3
2%, 208%F 122 40239 p-endorphine] 2+z} 138,
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7} A3 0830 7, 408354 A FrleeE FEgE
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F3 dFHorgd Ay g

Aol o £} opioid peptide’= W F A} Bk o}
g A3# 715 FHYHA 9FE vAdz Y
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on Qui et gl ZoA AEZ stress ulcers] WAL
ol e o) enkephalin®] Fo 779 Fa1E
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Ao B ol JAANME AHHY, ojg &
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#otn 9o, zho's A Ak AL SR
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ZAZA Q] naloxone(d0pgkghn)g AHFAIG F F52
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< opiate= P EZ9 preceptore] Z43] AFLFE
ZAA7 2 2 A3 FREEY A D0) AdEHER
TEL 4%¥2Y F5d =& S Ak Al
A % morphineo] 1} opium®] 3 H 4L YA F & A F3E
GAE AHEEIIE POy FEAY 3FNTHA |
Eoll AMgol FAHm Y™ wety HAE A8 E 9
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2 AT YE Fol AAFE Y AaiYs
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Foll AA 87t ZHHo|AE YA ARE O Bad
ﬁ}‘ 9;1‘:}'65.69.

$H AYRS Fo4E R opioid peptided] #u)EF
& ZAMS|E Y Pertovaara et al °S A F9}4(( 10Hz) A
Ao 984 %719 pain threshold7} naloxone T
o g3 AxHA YTy HIF Ao Hol AFn
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e RALE AZ4E0. v AAdntH FE2& A A
49 AFFoE 30~50H2" E & 120~200Hz 2 4
¥ I 135400, Grossmand} Clement'= nF
A o2 opiate TEHAY FAFHE g3 FL
B Ao Hol WAA nF T} 25 0] opioid pep-
tideo} ¥4 E Z33te Ao A

wetA ol4e Wi FEHE o A3 HC9 4
oA nAsh 2FFFE AYAFA 422 54
o] 4 d A & AYdA AL, aFoeZ AU
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229 i N xS BEHE d7E
AHEo| 9t Zhouer al ' & )} R, B&K 281
AE T AA5E & 2 gastrin FEV}F FUHA L,
Zhou” AL GBI A FANEE & AFAE v
=% 2%E dUvn Bag 198
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th Liu et al ™2 s, AW 2183 E=Be) 3L
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o, FZeA 25 seum gastrino] F7HE STt stk
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