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—{ Abstract )

The Effect of Acupunture and Electroacupunture of

Low and High Frequencies at SP¢ on Experimentally

Induced Intestinal Hypomotility in Rats: Comparison
between Pre-treatment and Post-treatment

Lee Sung-hwan, Yim Yun-kyoung and Lee Hyun

Department of Acpuncture & Moxibustion, Collegeof Oriental Medecine, Daejon University

Objectives : The aim of this study was to compare the effect of acpuncture and electroacupuncture
of low(EA(L)) and high(EA(H)) frequencies at San Yin Jiu(SPs;) and sham point in rats. We made
suppressed state of intestinal motility with loperamide in rat and carried out needle retention
acupurncture, low frequency electro-acupuncture and high frequency electro-acupuncture at (SPs) in rat
devided into pre-treatment group and post-treatment group.

We fed charcoal to them after the treatment and measured the travel rate of charcoal in the
gastrointestine track to analyze which treatment affected more in intestinal hypermotility

Results :

1. Examining intestinal motility of normal rat treated with electro-acupuncture at SPs, high frequency
electro-acupuncture significantly increased intestinal motility.

2. Pre—treated with acupuncture at SPs significantly suppressed intestinal motility.

3. Post treatment with acupunture and low frequency electro-acupuncture at SPs showed significant
increase of intestinal motility.

Conclusions : As folowing study there were 21 groups to find out which treatment showed
significant increase of intestinal motility and pre-treated acupuncture, post-treated with acupunture and
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other groups.

low frequency electro-acupuncture at SPs was highly significant with confrol at the figure than any

Key Words : acupuncture, electro-acupuncture, SPs, loperamide, intestinal motility
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Table 1. The List of Reagents

=kescet BipgEd dd dFe & 5V Asn
At A7 BA AFEAE B2 FLE ol
20 A7 dov A5 B AR #A
ya d7E oby FakA Zath

old AAE A¥Aoz ALFo] dAd HFHE
Aoz =Bk 43, AFS EH 2 159 EHS
2 A2ee] FLE S BEAY vl £ ARS AY
71o] B.aske upot},
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1. M=

1) &

2522 6539 47 Sprague-Dawley rat(°}3}.
SD rat)(AF 180+20g)& (F)AlEt=E ulo] e HE]o}
(2R FFgol dPTLU7MA LFHARWIA
m mrm, ARAlR)S ES S8 ey, A&
2+2TE A 1597 4 C
T Ao ARRSAT

2) Alek 9 717

Regent Manufacturer Nation
Ethyl ether Samchun Korea
Chacoal Chermical
Loperarnide
Saline Sigma USA
Tween 80
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AR 3, A5 2 3T 339 F-F AAE 28422 gAd A AT wAE 9%

Table 2. The List of Devices

Regent Manufacturer Nation
Scale Munhaw Korea
needle Dong Bang Acupuncture Co
Electric stimulator(PG-6) Ito Co Japan

2 dp L-Control#< loperamide® *x3ta 158 %o
charcoal& ZT%4 sk 3 2 d3 AAAT

1) A¥F EF 9 AA < APTEY FANM A5 Ee gl A

AYFe BT TR BRIGon 7 e e ¥ T AT AR R 27 AL 158 A
)y oz SATHTable 3). 4¥FEL & Age] 3L W F 54 loperamided Eﬂ'}‘ﬁ@" 15

So}7}7] 29 ARE FAL AZCh #%ol charcoald BT sttt £ R A ¥

ARTe o}Re HNE 34A %I charcoal® A AATE loperamide HA F AEil EEE A g
TR A9, FEYRFE Ful 15E pee A R R AFH AF R 254 48 b
% charcoal® ATEC sk A4 3 2 Axy  AAIL, ¥ F FA charcoald BTF A
2 loperamide® A X &A 9m ALi EE HFY BE AYEE LS charcoal & Fost YA 268 F9
(sham point)e] €% T AYAIL 1527 7+ /WE-3}o] charcoal®] ©]5 &S Fesith
% charcoal® AT+5F d4ch

Table 3. Classification of Experimental Groups

Group Treatment(— : immediate, = : 15 min, = : 25 min)

1 Normal Charcoal = intestinal extirpate

2 Holder Holder restriction — charcoal = intestinal extirpate

3 N-sham-NR NR at sham point — charcoal = intestinal extirpate

4 N-sham-EA(L) EA(L) at sham point — charcoal = intestinal extirpate

5 N-sham-EA(H) EA(H) at sham point — charcoal = intestinal extirpate

6 N-SPs-NR NR at SPs — charcoal = intestinal extirpate

7 N-SP+EA(L) EA(L) at SPs — charcoal = intestinal extirpate

8 N-SPs-EA1D EA(H) at SPs — charcoal = intestinal extirpate

9 Control Loperamide = charcoal = intestinal extirpate
10 L-sham-NR Loperamide — NR at sham point — charcoal = intestinal extirpate
11  L-sham-EAL) Loperamide — EA(L) at sham point — charcoal = infestinal extirpate

12 L-sham-EAH) Loperamide — EA(H) at sham point — charcoal = intestinal extirpate
13 L-SPs-NR Loperamide — NR at SPs — charcoal = intestinal extirpate

14 L-SPs-EAL) Loperamide — EA(L) at SP; — charcoal = intestinal extirpate

15 L-SPs-EA(H) Loperamide — EA(H) at SPs — charcoal = intestinal extirpate

16 Sham-NR-L NR at sham point — Loperamide = charcoal = intestinal extirpate

17 Sham-EA(L)-L.  EA(L) at sham point ~> Loperamide = charcoal = intestinal extirpate
18 Sham-EAH)-I. EA(H) at sham point — Loperamide = charcoal = intestinal extirpate
19 SP¢-NR-L NR at SPs — Loperamide => charcoal = intestinal extirpate

20 SPsEA(I)-L EA(L) at SPs — Loperamide = charcoal = intestinal extirpate

21 SPsEAID-L EA(H) at SPs — Loperamide = charcoal = intestinal extirpate
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2) A8 =9 AR AHA 4) A% F7t
Zo] 20cm, A& 5cnd] ¥FY olZ8 EHE AR 5% charcoalS 05m¢% Fof &ta1, 258 | ether
3o 4719 THE B APFEY AIAE &3} o] &3td AYPFES vistn /MBS FE& 3
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stainless steel £2(0.25x10mm, Dong Bang Acupuncture
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Halod o 2~3m ZHol2 AAFATE Yo¥ S AF
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Loperamide® 0.05% tween 80(Sigma, USA)o] 3
7t AYAETE o838ty ImgmE SHTh ol
loperamide &<} 1004E A2 AFT 400uL 4
A AGFEANA 05m8(05mg'ke) EH4FAE 3H3t.

Charcoal®] Fofe, BAA4 100meell charcoal

< Smg& 9] 5% charcoal & TEo] 05y HTF
of stk

At A9 FEH SHARE Y stdrql
HARE £ AZol(total length of intestine)= 3}
, charcoale] FEFZEE o]Fg ZHol(travel
length of charcoal) & Qs WELZ et

RIA mbl' i

5) SAIAE

2 Aoy 4 AFdE g + TFUARE Y
WAt} SPSS $AZZ13(14.0 KO)«] dujx #
AHE X (one way ANOVA)S AMg3te] fode
%, AFAARL scheffed o] &3P o 2+ 4PT
Jaste] AZE %% ©]FP<000)Y H F94
' Aoz wAsgr

9 o ot

m. 2 3

1. Loperamide §0{7} rate| Zr2=o0fl

Ojx= d&

AT FEUZETFY AW charcoal ©ol5 &=

T g Zol7k YEhA] gttt Loperamides 5%
T 279 W charcoal ©]FES AAT ¢
TEHYET vlgte] FolatA s ATHTable 4,
Fig. 1).

Table 4. Effect of Loperamide on Intestinal Motility of Rat

Group Travel rate (%)
Normal 49.48+5513
Holder 50.934+8.084
Control 33.84244.457"

Normal Holder

Fig. 1. Effect of loperamide on intestinal motility of rat

*x . P<0.01 by one-way ANOVA.
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eI 54, A7 B 259 339 A-F A7 48502 gAd 879 AEd nAE 9%

2. A2 /& ANFo ME 4 DFm)
MEol Hab rate] A2s0l ojX=
o5t

A rate] Ao 2 48 3, AFH A4

A= 2 373 AHATE 7Fe £ ZW charcoal 9l

A4 rate] AEa 2
charcoal?] ©15&& ZA3AT g FHTAA
TENET E 498 KT vEt B charcoal
ol &l g Wt st

2) AF AA

A4 ratd] Ao 2 99 AFm AAASE
7bet F A charcoal ©l5 &S FAAT A
AFs AATFN-SP-EAL)ANA &) Z(holder)
2 g AFd AAF(N-sham-EA(L))l H]3}e]
AW charcoal ol F &l <3 ¥37t gldch

3) nF3 AA

B4 rat] AR 2 JA¥el 2F APAFE
78t & A charcoald ©lF&EL ZAsch A&

a5ut A7 A charcoal o] FEL TFEUE

Aol vgte] FostA EATHFig. 2).

Table 5. Effects of NR(needle retention), Low Frequency Electro-acupuncture (EA(L)} and High Frequency
Electro-acupuncture(EA(H)) at SPs on Intestinal Motility of Rat in Normal State

Group Travel rate (%)
Normal 4948+5513
Holder 50.93448.084
N-sham-NR 55.22+2.334
N-SPs-NR 56.51+5.645
N-sham-EA(L) 46.268+3.163
N-SPs-EA(L) 54.881+3.768
N-sham-EAH) 39.905+5.683
N-SPs-EA(H) 55.86+5.987

70
B0
50
40
30
20
10

o]

Travel rate (%)

Normal Holder

N-SPB-EAH)

N-Sham-EAH]

Fig. 2. Effect of EA(H) at SPs on intestinal motility of rat in normal state

*+ . P<0.01 by one-way ANOVA,

3. s 53 M3 ME 2 oF
i}l MZElof loperamidect| 2fsl A| =l
2 280 ojX[= HE

LoperamideZ ©]43t9 rat®] FE5& JAA7]

3, loperamide ¥ A F& Fd 48w ¥ 498
o #3, AFs AAAF 2 159 JAASE 7+
& 7N charcoal® ©lFEES FA3IHtHTable 6,
Fig. 3-7).
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Table 6. Effects of Pre-treatment or Post-treatment of NR(Needle Retention), Low Frequency Electro-
acupuncture (EA(L) and High Frequency Electro—acupuncture(EA(H)) at SPs on Intestinal Motility Suppressed

with Loperamide in Rat

Group Travel rate (%)
Normal 49.48+5.513
Holder 50.934+8.084
Control 33.842+4.457
Sham-NR-L 28.71£7.26
SPs-NR-L 51.518+11.732
L-sham-NR 34911+12.798
L-SPs-NR 50.261+7.682
Sham-EA(L)-L 21.07+3.085
SPs-EA(L)-L 20.266+12.341
L-sham-EA(L) 24.978+6.883
L-SPs-EA(L) 44.052+7.49%
Sham-EA(H)-L 23.541+8653
SPs-EAH)-L 39.617+16.21
L-sham-EA(H) 24.377£14.12
L-SPs-EA(H) 25.185+12.548

Travel rate (%)

Normal Holder Control Sham-NR-L SPS-NR-L

Pre—treatment
Fi
** 1 P<0.001, ** : P<0.01 by one-way ANOVA.

1) &% @) 3 FHA
(1) 73 AHA Loperamide® 5% rate] A& %
A 2 A8 FAAFE 713 F loperamide FRASE 7He & AW charcoal olSES

g. 3. Effect of pre-treatment of NR at SPs on intestinal motility suppressed with loperamide in rat

o
oﬁ 30_

]

29
33

=
=
bl

g Eod rat® A charcoal )F &S BFSIYTh o Aen §3 TR AT A g2 Te] Hlete] A

o
n{o

N
AR F v]sted B charcoal o] E &0 F98HA &
39 tHFig. 3).
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Y A3 A7 AP or dAE dF ATl vXe 9%

70 r
50
50
40 r
30 F
20 r
10 }

Travel rate (%)

Normal

Holder

Control

L-Sham-NR L-SP6-NR

Post—treatment

Fig. 4. Effect of post-treatment of NR at SPs on intestinal motility suppressed with loperamide in rat

* 1 P<0.05 by one-way ANOVA.

70 ¢
80

Travel rate (%)

Normal Holder

Coritrol

- * ok
50 + [ 1
40
30
20
10 F
8]

L-Sham-EAL) L-SP8-EA(L)

Post—treatment

Fig. 5. Effect of post-treatment of EA(L) at SPs on intestinal motility suppressed with loperamide in rat

s+ | P<0001 by one-way ANOVA.

(3) rd HAA & THA| Hlw

@® & 3(SPs)

Loperamide® Fo3% rate] Lo FAxZ
AA A 3} FHAG 79 Al charcoal o5&
st SR 8 AR AL 3
A7 AW charcoal ©1EEE 4% Xtol7t gliTh

o o wio

@ ¢ d(sham point)

LoperamideE £8 ratd 3 Jodd #3733
F& AAAG TFH FAXS +9 W charcoal ©]
85 vusgd 998 #3 AAATH d9E
F8 FAXTY F charcoal ©]FEANE 4T A

2) AFg AA

(1) AFs AR AA A

Aen 2 A8 AFg AR A5E 7 F
loperamide® %33 rat®] AW charcoal ¢ ES
wEsATh Aen AFy A AAHATAAN dx
T 2 A998 AFy A3 AAHX T gt
charcoal ©}5&°] 2 W7l YAk

(2) AT A3 A A

Loperamide® %93 rate] 2w I do g
AF A A55 7Ms ¥ AW charcoal ©lFES
2R8I Aea AFR A FAHATAM 9
8 AFg A3 FAX T Hste] ) charcoal ©l
TEo| froatA FrtstthFig. 5).

(3) AT AR AAA @ FAHX 8w

O AH&1L(SPs)

Loperamide® $¢1¢ rate] A& A5 43
A& AHXAF 3 £AXSF +9 Ul charcoal
ol FES vk Aen AFdH A FAAT
A g AFsk AR AARTA vlatq A
charcoal ©]&&°] ¥4 Yegton), £94& idth

@ 4298 (sham point)

Loperamide® F& rate] 5% 998 A5
A3 AFE AAANEG 27 FAHAF £ F
charcoal ©1%&& vl Hth Y8 AFz WA
FAATAA 8 AF dF AR T 5t
charcoal ©|FEo] &7t =govl FAd-L g
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Normal Holder
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SP6-NR-L SP6-EAL)-L SPB-EAMHI-L

Pre—treatment

Fig. 6. Effect of pre-treatment of NR, EA(L) and EAH) at SPs on intestinal motility suppressed with

loperamide in rat
* 1 P<0.05 by one-way ANOVA.

3) 2F3 AA

(1) 253 A AAMA

A 2 498 nFa A A& M
loperamideE §33% rat9 AW charcoal °|%&
Hla ##stqoh Aen 153 A AAR]7
W charcoal ] &S 27 ¢ 498 nFy A

AMa) Lol wste] w4 vebstou Fo42 §1

oX o Job

0

&

(2) 11573 A3 FH3H

Loperamide® oI rate] A&d 2 Jodqj
2Fg AR A5E M F ZU charcoal ol FES
ZA8Ah e 179 A FAXFAA iz
T 2 Y8 nFs AHY FHA T vl
charcoal ©]5&9 9% ¥yl AAT)

) 1F3 A AAA D FAHA] v

@ AH&3(SPs)

Loperamide & Foj rat®] 4o s A
A5E AXXNE B FHXE 9 FuUl charcoal
o]FES HluAT. Agn 1T AH AAATL
oA AEa 1Fs M FTHR T Hste]
charcoal °]&&°] %47t E%ou}, fradAdL St

@ < 8(sham point)

Loperamide® 9§ rate] % 48 nFg
AR AFE AAANG FH FAXNG T FY
charcoal o5& HlW3IAT Y n o 1Y AH
Ar#H ¥ n s A3 FXRE A charcoal
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o]FEANE A E o)z} YA

4) %3, AFs AR 2 339 AH vln

(1) A=

@ AHFL(SPs)

Agud 3, AFs 44 ¢4 135 A 25
& 718 $ loperamide® 3% rat9] A charcoal
158 Hlustdeh A&u 38 AAHXZAA A
o AFg AR AAR T vlgte G charcoal
TEO] fosHA =4H(Fig. 6).

O

S de

@ ¥ <8 (sham point)
T 48 £, AFy A 4 nFg F3
ZAZFE 713 3 loperamideE F9d rate] A

charcoal o] &£ HlAaATE JE F3 AXAL,
4B AF AY AAAL R Y 13 A
AAA]T9 W charcoal °lFEAE g 2ol7}

A

(2) FAXA

@ A& 3(SPg)

LoperamideE T3 ratd] A-&udl 3, A5x4
3 2 379 AF A5E 71 F A charcoal
o|FES Hluatdch AL 3 FHATH HE
A AFG AF FHAZAA A0 157 AP F
2| Fol H]8ted AW charcoal ©]5Eo] F98HA &
AcHFig. 7).



e 73, AFS 3 aFs 339 A-F A AFFeE gAE A9 AT vAe 9%

70

60 - I

Travel rate (%)

Normal Holder

Control

L-SP6-NR L-SPB-EA(L)

Post—treatment

L-SPB-EA(H)

Fig. 7. Effect of post-treatment of NR, EA(L) and EA(H) at SPs on intestinal motility suppressed with

loperamide in rat

*x 1 P<O001, * : P<0.05 by one-way ANOVA.
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EXolA T AT FALe A9 gln AAAZ ALLFH
= 2ol

2 A7E Loperamides #F o] T3t HHo
2 ALEE A e 2 498y #3, AF
AR, 179 do] ofBA JFE XX Lo}
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AEE AT A dFE AR L L F
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279 A charcoal ol FE°| Y98 153 AH
o "3t fofstA E=UHFig. 2). ol& [?“55
8 Holdst 173 HA AT Sol4o] Y

2 283 Aow Alggr)

3% rat®] =Zzd £3, A5 Ay 2 13
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el 999 4, 433 43 2 273 A4
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s
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&
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F AXNA S} FAAE TR A PP en] DX
= LoperamideZ F3}7] Aol 2 =& 7138 o]
H, FAAE Loperamides Fo§ Fo) 3
7bg Roltt. matx AMXE oHENE, FH
NEEAHE By 93 Howm E & 9y
Loperamide® FHstd WHoz A5 A}E &
SN el XY =l - g £ AL XA
FAA U= JFe vEPe ¥ =pxx 42 A
ANTH =% 43 TAXT YRe 2 ¢
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T3 AAAL, 498 {3 FAXNZ HE
charcoal ©]5&°l #9&tA F71akch(Fig.3-4). v
2 =B 3 AL Loperamided] 98 385
ol Aste FHE oUstAY Aase a7} A
I Rzt
Loperamide“’ﬂ o} A" F2Fe] = o
98 3 dXA € FHAE ¥uPL 9 =B
T3 AHAZH =B £33 FAANFY Y
charcoal o] ENE 3 oj7b it g€
T3 AAAZH 498 §F FAANTY
charcoal °|FEANAE 23t ZFo|7t ¢llch
Loperamide® 73t A% A3E F24
A9 = 998 A A AR 4%
AHEE = AFE A- AAA TN g2
(control) 3 YAE AFa A AAHAT H|5ho
Z charcoal ©]E&°] 93 W3 ey =k
AT AA AXATL 498 AT AF AH
AL A dzTol Hlste FEFo] 23818 At 7
&8 AoE Hol Zax AFd AP doHez
Astd A AdoAY od gyl oojd Ao
2 A9y
ze woz

flo Y

FAAE & Ade =gz AF
3 A FTAAZAA A AFe Y FAXE
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HFig. 5).
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oh:}.

A 53} %_ AAA g TAAE vusf HE =&
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oy, FIAS ANHFig. 13). dJE AT A
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