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HEBBHRH
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$ATHRE FRASERERNKRERTA LA
HEHE |

BFERAGBREERAYERERLYL HFE—BEFTERNA
B HRAA EGWHO)Y I T AT 2000 FAAZHBRMAE, 3
B EEER AR NESHEGRSYIHEY EMN 1997 £EiB TR
HREERGES Y FE THAEE, HNRRERFEURT
DAL BR RO SRLAHARY AEFPER - -B4B 28
SAEROUBEFRHE  EXBHEEHBEERMNARNEIRF R OE
& o

HARRS L EUARTE HFEL HKBREAZRSRRT &
& T 188 PR FT B 4 %(Endogenous opioid system) * E#| A R E SR $
T4t R @R % TF A 4 % (Opioid system) &54E A M > R E LA
R THMNAENERRL AULEHHARBBREEARIRHE -8
THIERZAEER Btz  BELEXEBREXRAOKR,
ERECHEELE HAEELABANRYE LERBANFSERT
B RE o kTR I ML G R RERRAGER  FRBHF
B RS A RMAA LB KEYIEOZR AR ERAEER
8 % (42°-500 AR B B RALTHRG &5 SO X kEshsk » BX&E
& Nitric Oxide (NO)R i 2| HiE ki » CRELERERREY Y -
ERAMASBERETHO AMITARAEEOREGLSOZXRS  £F
HARMTHEERLRABEESANRYE PHERRBLT TE
BRI EAERABRA AEAFEHEZENEN -

AN BHABELSOZRBRAMNEELFARMK » TS EHURR
2Hz = 15Hz &% 2Hz #v 100Hz X% 4% %K 4-6 R4 - HX 04
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msec * R BB =+ 54 FHAHNTFBEERUN RS RIZLMN i
ZEEREARR - AR L FHLERMBPI - BARESH > BRI EHE
ABREFONGBIL - BRIBRAELATHAERIEONE R EHHE -
M H BN EER S BN ABRKRELANETRS &5
Naloxone A FBL#7 » 12 7T 4 CCK % #% 2 3% $ 1 49 %] & Proglumide #f 3% 41
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REAMHETRE - HEFRENAE G CCKOBHAmER » Bk
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B 9%, 3+ #1248 8 : The modulatory effect of

electroacupucture on the motilify of sphincter of Oddi
and its mechanism exploration.

## £# A: Jen-Hwey Chiu

#h A7 Institute of TraditionalMedicine
National Yang-Ming University

- Abstract

For thousands years traditional medicine has been playing an important
role in the medical progress in China. 50 years-experiences, majorly in
clinical practice, has demonstrated that analgesic effect, functional adjustment -
and defense rearrangement are the key portions of the treatment effect by this
old, fantastic technique. However, the exact scientific mechanism remains
unknown. Recently, our previous works disclosed acupmoxa regulated the
contraction applitude of the pressure of sphincter of Oddi (SO). Our aim is to
" investigate whether and how electroacupuncture (EA) affect SO motility in
rabbits. The activity of SO in anesthetized rabbits was measured by using a
continuously perfused open-tip manometric method. EA was brought about
by applying an electric current (2/15 Hz alternatively, 20 min) to two needles
positioned near at spinal nerves in the 6® (#3F7) and 7™ (8 A) intercostal
space in the right midclavicular line. The SO motility before and X-min after
the start of EA, were recorded and saved in a computer equipped with an off
line analysis software. The SO activity, in terms of phasic contraction
pressure and duration of summation peak during EA were significantly higher
than that before EA. The phasic contraction pressure of pre-EA, EA-10 and
EA-16 were 6.83 + 0.39 mmHg, 9.23 + 0.83 mmHg and 10.46 £ 0.81 mmHg,
respectively, (p<0.03, n=13). The duration of summation peak in pre-EA, EA-
10 and EA-16 were 7.26 + 0.41 sec, 10.22 + 0.46 sec and 13.49 + 2.31 sec,
respectively, (p<0.05, n= 13). The EA-induced SO hyperactivity was not
inhibited by pretreatment with atropine, propranolol, phentolamine or naloxon,
but was blocked by pretreatment with CCK receptor antagonist, proglumide,
and by injection of anti-CCK-8 antibody during EA with a dose-dependent
relationship. In addition, an obvious elevation of plasma CCK level
determined by radioimmuno-assay was noticed after EA. We conclude that
EA causes a secretion of CCK which in turn affect biliary tract motility in
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rabbits. The success in elucidating the mechanism of the acupuncture not only

confirms the effectiveness of this technique, but provides a well established
experimental model as well.

Keyword:Acupunture, Moxibustion, Sphincter of Oddi, Manometry,
Traditional medicine.
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HTER BABRLERBNERERL HR—BEEYERY
AE - AARHMRABRRB LR ERFE£ME - BRiELE
HBWHO 1979 £ E G FEREBSREREEHERER P A~
SEAEC EEX@ek B BSEH 434(1)- WHO ¥4 % T2 5T 2000
EFAANEFERAR ABR CE2RRHEER WIS RABENY
B N 1997 4 BB REFMFRAAER  FH FRTHKES
BAZREBRH4RTUBALBRROHEE  EREE AL
BR -BR RGBENLEBLBARLVERGE R EGKESEY
BRAUABNERFARGER BBEZ T FROBRTERD 0 g
HRH BRHAROBRBRTRES RN THEMNSSRSRER 4
SHEFRAHESELERQ  AmET MR RR £k
B NFERFRATRUREUART % ERAFKRBEREE AR
BERMAPNRABRZRERLBEC-6) M BEREAXNRTHEFTHARARK
M FT B % #u(Endogenous opioid system ) - 3EF| A R E 3R F T4 A Mk
B TFA 2% (Opioidsystem) &9/E AKX ° Hlo BB TS THER A E
4 enkephalin > # % 38 & 4H(100Hz)T 4 #2 M £ £ dynophin » 4 3|4E A &
AR - ERLMEL THAEROERRE  HBUBFEHE R
REBMEBRME —BETAXERZIARTM -

&L BRERLNTAEL  REMMBEFEET X ROER, G
BRBEAY  HLHBFRLG HABRBABAROGRET  LEARFS
ERTRAORE - MR M BT T % RERBAHER &
ARBHEHABRAOTR - 2B R E BB ARG Z AT B&
BRBEFRRERFEANZIR)  AHRREREZERE L TH &
EHEHBE  AFERIGAABKIEAHNZE AR E (Monometry of
Sphincter of Oddi) » /£ 345 R i KIE ABSO) B RBRAEAIEY
BEE e R (79 74 £&dE non-adrenergic non-cholinergic (NANC)
48 T B K3 HALS0)Z R ARE(10), KFBNH T A VIP

~ (11)3& Nitric Oxide NO) (12,13)- £ Z A L@ RIF AN L ELBTX F — A1k

£.4 A4 (Nitric Oxide Synthase)z 7 £ (14) - R & F AR BB T
BHRZBEHARG GRUNEARZIARBERAHEFRNEI R
RENS) - R RUNBRARBARAELRE  GFRAXT e
FliostMAMB A~ BFIRR > THREEHS RRE A W(16) - 2R
ATHRMBEE  WARRSHTRIEHREYR -

PEURERTIHASUER FARAE - AA RFREN <
NE > BREFHARRLES  HARRERASIBRAE LS
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BMARH » ERRKFo - BERE > BRTH  RESRTL TRE, &
PR R BRBIL BPTIRER - REABRM TEENFH - B4
HESTIFRALER AUNENRLLHEL THTEYBoEN LA
Fét -k -B=Fm EBEWERAL BAZ THARAE > BRFRE,
MERAHRRD  TEURER - Fo - FH -CBEELE: EEUHE
FhTFEE EUAEENE FE2EIENR FLBLERIL &
FHEBRARZE Rt §8 EEXATREREMER BHNLE
B ULAETEERRREGARBAEE  EREARRE SO ERE -
EREGEFZBLE  BHORBERES AU RGBSR 42

A-HBERRYXRENIA  RTANRELMIT - BA% €&

RAF-REHMRERLE HRHROARFE R o ¥ B FRESH
BE  WiHBERENBMRARGER ARG

RAMEMA A ASRIZAONZR R EHEHB X, B RE & 42509
PERB A RMETHEMRE RS KIZELHICO)ZKENE BATS
4078 % R 48 i ¥ #4847 4o Nitric Oxide (NO) » R id 3] 384 B i K,
FUMZHESH G EXREERERZBYENNT) B4 2@
REEBRITHEER  THEFRE B ABE M RERBHEHAR
BTN BRBEEGSHEREL? SERITRABMEARREATRRHE
T RABMMTBREH D ANPINRFEARLLOBRTLREKIEY
MZBA  REAPNRBE T EBREFEEEEHGBR LR
C B TERAIABBERABA RAHEIEWEY L&
HE—FHEHGERE -

AFPZEH > THEHMNEECRBBEETHRALANEBROZRA S EF
ANBRBRETHEZBE  UBAEABERERGEAS - B2, THEFAA
HEEXFEHHAMNRXRBREAIRBEFTHRAREETE—RBEXH
ZEBL  BHTRBENEERBRLEZIF—FT G I THREXLY
B BRIVBREBZFTRAFALEAHRE wh—R FEHER A
7T 2000 FAAERBRAMRE, HEBR -
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BERQREHINT  ARET - ARRERZEL BT

Ketamine 30mg/Kg AL B i¥ 4 v b Chloralose 150mg/kg Intraperitoneum i
B FHE T A Ketamine JUB L & BRI - MERE $%) P 3K -
Bl % w B » 24 5%Glucose in 0.45% NaCl B S # B B U B B2 H - &
LHEHEFTOR  SRBEERAREHEY  — o BEKER
(0.3ml/min {8 3% B o Z PE tube (O.D.=1.57mm) 10+ =358 ¥
MEN BHAEANALOR Imm R SBEATE T REIES 2 140
(Distal part) » #8%% #3% (Proximal part) BISisk4g &% » 4% & F £
BRABTREABEANEACRR AL - BIBBETLELLERE
AR M 22 PEtube (OD=1.57mm) 4 AR EREZRSY -

R RIEYHLE H R E (Monometry of Sphincter of Oddi) o
RERIEHM (S.0.) 2R #EER £ 8B BeharJ. BAZ ¥k

(18) - fiide T ABRXFPEFFRNAMMEL  BE¥EFEARANE
% & (Gould polygraphy PA240) - s Rl 2B /1 B K& th S.O H358k 8 A
PREEZRS - EHEREF k2T K6 HATFmbIRIt® (18,19) - B
AREHRM I+ 8 £ (S0) RBRE - AENR NG
#F AR ) (Basal S.Opressure) » KR35 (Spike S.O pressure) » i
#LE tonic A& phasic contraction % ¥ sE IR E S -

T4 SO KA -

FIR# K TR (Han acutenseytk & T4 plidk - RAFULERE D
PrMEsE 2 3 R( B A) fo RRF AT 42 3 (W F) 5 8 Botd 3B 4% R4(20) -
ERHETRUAHHERTHRLEE - ENIERBMBIELL 2 43 %E T
REFWRMZBEMSF A HAEHE - E4HEHREE 2Hz 0 15
Hz & 2Hz #= 100Hz & R|# » BE 4-6 K4 > # K 0.4 msec #
BEMEZT 594 TR RTHRAMEE Cholecystokinin (CCK) 100
ng/Kg ' #% S.O R /1 # 1tz Positive control -

K %wst e -
HORLEBEBBERT B EBEHRAMELERS TR
EERMBZHER . LTEEIRE . ABFHARNMESABRESA
SOR /1 X B ifh % RiB&, L B HEE T 24 F - B 4 Cholecystokinin
(100ng)TV, MERF SORNEHLAR ATEFFHNELREY - 3

HEHRET RS RIAEELESORNAERSIIB U EZE



R o 2 MM X IE - K ¥ Adrenergic pathway (piopanalol 1 mg/kg IVD);
Cholinergic pathway (atropine 30ug/kg IVD); CCK pathway (¥4 anti-CCK 5
mMIVD & proglumide 5 mg/kg/min for 20 min); Nitric oxide pathway
(L-NAME 100 ug/kg/min for 20 min, L-Arginine 500 ug/kg/min for 20 min).
ZERHERR,ERA R AR RERELEALTITN < I
RIA kits B & serum CCK-8 2z &

BT -

#| B Paired #v unpaired student t-test R AL FH R E 5-# - p<0.05 &
KU BLAESR -

$ B

THMNERTFERMBPFIR-BAR
£EHET  EHRABRFEMIMFINR ~ B A R 20mins A3 SO B A
RHEERBETHEECERALMETSOHE (B ) ntHEELE
18 748 20 08B REHA R 2 548 - CEHAF 4 BRI LA REE
£ P<0.05: 4144 2-4mins B & SO R ;1 £ # & EA-2; 8-~ Tonic pressure
(TP) ~ Phasic contraction pressure(PP) ~ Duration of summation peak(DSP)
A AR L » P<0.05; §4+4 10-12mins R ¥ SO B /1 £ 4 & EA-
108 T&2 TP HFABRIGHAL KT E LA &L M ESH EA-I0E£PP -
DSP A ABEAEREL KA LAE R £ T4 16-18mins R F SO
R 5% &2 EA-16; BArAEPP -DSPFABREER K P<0.05- (k1)
16 & 4t &2 (sham group) .

EBEHAT 4R EEFAEMMPIXR B A RTARI0E R B RF
£ 47 4+ ] F % 20mins > SO & 71 26k B & 94 B # 1t(H 2)' EA-2-EA-10 ~
EA-16 2 TP~ R & SIS LER -

THHEREAE
AEHHUHRBETR T EFENNBEES LM g‘ﬁ&(ﬁ‘?‘&fﬁl#ﬁi?@
~ K& R T E ) # 20mins + 42 SO R A sk 2R £ A BEH(E

3)
APP+EA group
A@ K% ¥ FL#HIKE Atropine30 g/kg ~ propranolon2. 0 mg/kg
‘phentolaminel.5mg/kg(APP)# 15mins & £ 4 B T4t R & T4 /I # P9
X~ B AR 20mins » SO ¢) B /1 ie4k B ERZME T HR - &-F APP
#4 15mins A F SO B A ALK HRE KA Pre-EA SR baseline 2
TP - PP A % AR ¥t - M €414 EA-2 £ TP -~ PP 7 B8R #| » EA-10
B EA-16 £ PP F ARRA B M HEP<0.05) - (% 2)-



Naloxone+EA group

A 485 % 26 # % 51 naloxane 640 g/kg # 15mins & % 1% & € 4+ 4%
SFAERBPANKR B AR 20mins ' SO R EKBERB AT I
B o & F Naloxone 4 4 15mins A& SO R 1 A @& X% E £ A Pre-EA
BE % $1L baseline 2 TP~ PP A FBABR# It - MEHBR EA2 LA TP PP &
88 BA#7 %] P<0.05 » EA-10 & EA-16 % PP A ABAE P<0.05° () 2)°
Proglumide+EA group

f A @58+ B Mk proglumide Smg/kg/min 15mins + & & 8t |

MEFAEMIBMPIR - B AR T4FFFRIFEMIKEE proglumide
Smg/kg/min 20mins * SO ¥ B /1 2 BB FTE RGBT R KB H - (X
2) o |
anti-CCK-8 group

EXAETRTEHANELTFEMBMIAR -BARECHNE 11 24
4 % anti-CCK-8 20 1 (anti-CCK-8 20 HEA group) ; anti-CCK-8 100 1 (anti-
CCK-8 100 HEA group)f$fkitst - SO M TR KBBRATHBAETAK
#3447 « EA-10 2 TP 4 anti-CCK-8 201 & anti-CCK-8 1001 2 # ¥4 B8
#4t » @ PP B4 AEHEH - P<0.05- EA-16 = TP £ anti-CCK-8 201
32 47 %A BE % {b » 4& anti-CCK-8 1001 7 %4 88 & P<0.05 - @ DSP # 43+ L
anti-CCK-8 201 & anti-CCK-8 1001 R A 8ARA & & P<0.05- £ B X L H &
Z£ TP ~PP~DSP ER A ERBAM(R2) -
THHE R T L CCKREHKN

AERBTEHHBETARBPIR - B AXRATEHI 2 548
THHE 10548 B4 E 16 540 HRARA - ERBATHE
¥ CCK #yi 4 EA-10> EA-16 HHEBAA & » S LAREEL >
P<0.05 - (B 4) |

-~ Wik

ARRSVARFERMEN I SE  —ARXRBEREAR : L
A 8 (Ketamine) & & &t ¥ (Xylazine) * # — @R EHRHEAR : LKA
(Ketamine) « 2K 5% A 2% S REEA LA ME » £AKRAR 50 mgml. -
ERAMEL 35S mgml > BLAESR - AXA-—RARHRGDN A

—— (immebility) R BT KK WA - M F E N FH AR RLRESF A

FLA B R R KB T AT 6 &t (xylazine) » LA B HMEEE & o T
K A B # AR Bk bt B B2 8 (dissociative anesthesia drug) @ HE4EFA &R & 30
mins c A EELBAE > IR AURER RS U ILERE
ERHEREKIEHI - B2 L KA R R4 (30mins), A7 KRG
2F FEARBTEE MEAEEHHAALLKRYA - XXBARES
EESASY  RARER 20mgml > EARMER SmgKg fTAE
& e atEE AT SUE RALA R 7 A B (Sedative and analgesia drug)
$ ketamine & F » THE R P M fBs F o2 A % B alpha-2 adrenergic
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agonist » AT AH ThH# TRAERELN  HUBERARAREEHRS
Bl -pAARS R REE  CBBER ST L AFALHER
S BB o G A KB Ketamine Fo xylazine 4 + A& % 30 min.
HEB A FHREFHMEA 355565 mins o @R FREFBAER

A% 109.5+13.2 mins © ¥ 4K s FHF 45 M ERSF R EA 35.526.5 mins - {2
phEd ERANE AR ATFHRABRELANIALCER ARRET
B AL RAEEAAGHMRBAMARETRRAEZSAHER
Q). B4 HEREXAERATREZRYEBRRTRERFEHNTH
BRARTHHEKX (19,22,23) -

AR TEETEIREUSMAELARLATF -mBA AL SO
LRURAABERE AT LER AES (- ESONBIRLEET
R RAs -b) REFZFELGE -ET - HTAEF -8
(@: BhBEXY  AFAHAHRLERBERFEAGHHZ—-(b)  HAERER
ESOMAM LB ALERBERFXEZR -

M FE —HAHREL-ETIRE BHESFEFRARS
MEEFRAMAERAFAGRE XBARAREREETGHIAERLL T AH
CELEEH B EEAROHBEREL -HARXER T S8BT
ICREREEIBEEEN— B A AETHINELRFEREE
ETEBRFER BRE - BERMLERARE TRIAREENSGHNY
SO HESL ERAKRBER > RIEFTHIHL 2ISHz B K -
TR 1525K4 - ARG 2232 K 400sec IBHHERRAT
TR B EEE - TR 1525 RE - ERH 2 ERRUAXLERT
,\41_L{%£4,%’L#+§7b?:$ A EEHERERLUBBBHRERBE LK

v K 400 sec R EHHH BT RAKHEEOG) -

%ﬁ,\&zﬁ& WA A 1 #4 F1 R(Qimen Liv.14) » & ¥ %*ﬁ%%ﬂﬂz&z
EXRGIHEAR) BELFANERN - tHHERFRER s BRE R
WA ESHER £/ 8 A XRiyueGB.24)» AT BEBRHRBZ S
R EAR) RELATFARERM L~ SAMBSRERER BRNE LM
MGy ER - Ll By RAREILTER - X "Referred Pain"
23 & RS & & Thoracic segment 7 & Thoracic segment 8 nerves

il MEBERBEARYS AR GAR TI& TS RAMNE

EIRBEBRRUAB AR @ EERELN A HRFIRQEr—

Liv.14) ~ B A x(Riyue GB.24) Mt » S & B A% 8 o 0 BT & X Ee48
Bl o B e B 0 B R4 R e &R F kR4 Sham EA group
EAARHEHE  FRBEWHETE  AReEELivKD)- X E(LivK3)
& EA control group 4tk #(15) - # 3 Sham EA group & EA control
group # SO ¥ ¥ % - EARH T HHR EA group £HF] ~ B ARKRF
SO % %% » @4 Sham EA group & % st K& -

% 48 & JF A 4 M & (2 87 #] (proglumide+EA group - anti-CCK-3+EA

11



group) RIEA AW HBE AR EEEGBH LA 2HRZERIA) » R3]
¥ &% B & # CCK (Rabbit RIA group ~ Cat RIA group) * ##4s% CCK #y
F 3
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- CHAFERBM - BARIBABREANZEY

EA group(n=13) TP (mmHg) PP(mmHg) - DSP(sec)
Baseline 17.85+0.37 6.83+0.39 7.26+0.41
EA-2 16.65+0.43° 5.13+0.55° 6.29+0.25%
EA-10 . 16.75+0.61° 9.23+0.83" 10.22+0.46°
EA-16 16.76+0.94 10.46+0.81° 13.49+2.31°

(84 ] : TP (tonic presure) : SO & & /j ; PP (phasic contraction
presure) : SO A4 4R /1 ; DSP(duration of summation peak) : 4u g% %
We 4% &5 P 5 baseline: & 4+ 3T 2mins ; EA-2 ¢ E 4+4% 2-4mins ; EA-10: &
4+1% 10-12mins; EA-16: € 4+4% 16-18mins; Data expressed as mean+SEM,
*P<0.05 Vs baseline.
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% 2. Effect of somatic electric nerve stumulation (SENS) on Rabbit

Sphincter of Oddi in response to Different Agents*

Group Tonic pressure Phasic contraction Duration of summation
(mmHg) pressure (mmHg) peak (sec)

SENS (N=13)

_ Pre-SENS 17.85+0.37 6.83+0.39 7.2640.41

~ SEN-10 16.75+0.61 9.2340.83" 10.22+0.46*
SEN-16 16.76+0.94 10.46+0.81° 13.49+2.31°
Naloxone + SENS (N=8) ‘ ‘
Baseline 17.505.53 6.40+0.78 7.55+0.41
Pre-SENs 17.88+0.81 6.4010.78 8.15+1.10
SEN-10 18.08+0.92 8.41+1.28* 11.25:0.74*
SEN-16 17.56+1.02 8.34+0.91° 10.60+0.47*
Proglumide + SENS (N=7)
Baseline 17.62+0.87 6.21+0.88 7.4210.93
Pre-SENs 17.96+1.00 721+1.19 8.80+1.17
SEN-10 16.06+0.97 3.5740.34° 4.58+0.56"
SEN-16 15.78;1:1.09 436+0.81" 4.70+0.48%
SENS +anti-CCK-8 4 1 g/Kg(N=6)
Pre-SENS 17.75+0.80 6.25+0.54 7.30+0.42
SEN-10 17.5840.71 8.58+0.71" 10.79+0.58"
SEN-16 17.330.77 7.50+1.36 7.79+0.83%

. " SENS +anti-CCK-8 4 1 g/Kg(N=6)

 Pre-SENS 17.75+0.56 6.33+0.36 7.35+0.60
SEN-10 18.080.79 9.75+0.60* 9.28+0.76"
SEN-16 17.08+0.76° 4.9140.52% ND

*Data are expressed as mean+SEM. a: P<0.05 vs pre-SENs;  b: P<0.05 vs baaseline; c:

P<0.05 vs SEN-10. Animals were pretreated with
mg/Kg/min followed by somatic electric nerve stimulation (SENS).
indicate pressure measured 5 min

+ Anti-CCK-8 was given at 11 min after SEN

S. ND: nondetectable. SENS = EA.

naloxone 640 y g/Kg or proglumide 5

Pre-SENS and SENS-X
before SENS and X min after SENS as described in text.
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