# 8- nl®
wcjd@wijgnet.com

(49

TR
J3aishideng®

HFREE A RSZYTE 20126E3385; 20(7): 552-557
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

F 2% % BASIC RESEARCH

H R 3T X R ABEIIEERYiE

3

ek, (I

ny vy my

TR EEMRZHEH

| L )

16 Kk b & %58 5
4t %k T e &
PR R &
12 3K B A A R
BIEN, A SR Y
Reif ik %
PR S
5RO R
B 3| P ARAY 22 1%
T KRS
4 FE T P e A
A, 4231 B A 20
BT A AR

W@ 5% RA
IEA, R, K
AVESHKF

KITIR, TAFE, TR, IRER, B P EAF A RRAT
JFF 100700

KIUR, tHRR, ETBMEBCAGROVE REIEZAR.

T8 AAF ALK A, No. 39270833

FHBF R RARIT LR % T T BT B, No. 2011EG152313
1EE RS RARFEZBRTRIBERSGEFHBEEE
Wt B MR RS Rt TSR, SRTiR. [HdH
gg%ﬁﬁ%éﬁ%ﬁﬁﬁﬂﬁﬁ; CXEEFEBRITRSET
A .

BIRMEE: TR, THREA, 100700, JLRMFKEINE/IVE16
S, PEPERNZERERIAZAT. zhuyuangenbeijing@163.com
E31&: 010-64051338

IWFBEHE: 2011-10-25 {B@BHR: 2012-01-09

BZHE: 2012-01-16 L BhREER: 2012-03-08

Regulatory effect of
electroacupuncture at
auriculo-body acupoints on the
functions of the biliary system
and actions of the vagus nerve

Yuan-Gen Zhu, Hui Ben, Yan-Yan Ye, Qing-Yan Xu

Yuan-Gen Zhu, Hui Ben, Yan-Yan Ye, Qing-Yan Xu,
Department of Physiology, Institute of Acupuncture and
Moxibustion, China Academy of Chinese Medical Sciences,
Beijing 100700, China

Supported by: National Natural Science Foundation of
China, No. 39270833; the Special Fund of Research Insti-
tute Technology Development, No. 2011EG152313.
Correspondence to: Yuan-Gen Zhu, Researcher, Depart-
ment of Physiology, Institute of Acupuncture and Moxi-
bustion, China Academy of Chinese Medical Sciences, 16
Nanxiao Street at Dongzhimen, Beijing 100700,

China. zhuyuangenbeijing@163.com

Received: 2011-10-25 Revised: 2012-01-09

Accepted: 2012-01-16  Published online: 2012-03-08

Abstract

AIM: To study the mechanism of electroacu-
puncture at auriculo-body acupoints in treating
disorders of the biliary system and the actions of
the vagus nerve in regulating biliary functions.

METHODS: A rabbit model of common bile duct
stones was created. The influence of the vagus
nerve on the functions of the biliary system was
evaluated using bile current capacity, biliary
duct pressure, and Oddi sphincter myoelectric-
ity. The changes in these parameters were ob-
served after electroacupuncture at a frequency of
20 Hz for 30 minutes at “Yi-Dan” area, Auriculo-

acupoint and “Danshu”.

RESULTS: A pathological increase in bile cur-
rent capacity, biliary duct pressure, and Oddi
sphincter myoelectricity was observed in rabbits
with common bile duct stones. Oddi sphincter
myoelectricity was transformed from orderly
electric discharge into disorder and paroxys-
mal discharge. Electroacupuncture at ear-body
acupoints further increased bile current capac-
ity. The myotensity of the Oddi sphincter was
decreased and myoelectricity was restored into
rhythmicity. The regulatory effect of electroacu-
puncture at ear-body acupoints on biliary duct
functions was not obvious in rabbits whose va-
gus nerve was removed. Increased bile current
capacity and reduced biliary duct pressure were
observed 30 minutes after stopping electroacu-
puncture.

CONCLUSION: The integrity of the vagus nerve
is necessary for maintaining the normal func-
tions of the biliary system in rabbits. Electroacu-
puncture at ear-body acupoints regulates biliary
duct function mainly through modulating the
vagus nerve.
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BENL NS, 1EH KX B4 (control, C4H, n
= 10), SZIMEARAE L4 4 (choledocholithiasis
in the electric acupuncture, CE4, n = 12), SZ46 %
NEAER 4l 4 (choledocholithiasis no electric
acupuncture, CNEZ, n = 12), SZEPEIHATRES
) R E & B & 4 (choledocholithiasis and
vagotomy in the electric acupuncture, CVEZ, n =
15), SEEPENRATRE K G VI BR R E 22 4R Ha 41
(choledocholithiasis and vagotomy no electric acu-
puncture, CVNE4, n = 13).
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£1/530 min 11.70£3.73 18.16 £ 5.05° 15.46 £+ 4.85 9.70 £ 2.36" 7.55+2.21
3P<0.05, "P<0.01 vs B35HH]; %P<0.01 vs WHRLE.

Cln =10) CEln =12) CNE(7 =12) CVE(7 =15) CVNE(n =13
EBETAD 16.70 +2.33 41.25+1.72° 41.26+2.31%  10.60+0.70° 10.70+1.12°
£HBIIR0 17.90 +2.43 40.05 + 0.61° 40.80+1.91 10.46+0.80  10.42+0.96
£530 min 16.86 + 3.96 40.03+0.77° 40.72 +2.03 9.33+1.84 10.22+0.23

°P<0.05 vs EBETAL; “P<0.01 vs IR,

(PIAE. R E10 minf&, H-#7CH 30 min. 735
A2 HEHE AL A SRR T 530 min, £ I0IFi0 5%
IR B HEFRAR A KtoddidE 2L T B
JEBERES min W0 1K, LA G 5 A B A Lk
AT REE 53 Hr. BT IS H AR s34 T 4 vt

2 BR

2.1 feit e T AL WA IR A K R
B RGN K R A 45 4 RE K SR e FR T T R
T i BELZE, REy T, Hore B o BOT 1
INF, JEHR I B i TR K A, FEE R
P E AR ATy R 3 — 20 1, DARIES
et 51530 mindk SR8 00, JERER AR
by 250K E A 48 K A AE LB Wi IR IR Y i i
T IE W X, HAN G IRV E AR A 38, &
J530 minJy A 2R,

2.2 fe B E R A A T AL JHRE S5 AIE R SRR
SVE R D) TS50 AL, R TR B 3 A
M 20K P4 S AR I IRV e ) 0 (B AR T 1E
WA, HUER R I K AR S TR ) 52 e AN
K, S IR A 5 45 hE 5K Al fE B A S R ZI R H
B 530 minflHEVE TR ) B BRAR, (B0 20k e
25, IAEE AT G330 minfT B0 B3 I BE
% AR A K A i AR R ) B e A8 k(3R 2).

2.3 B bR e A JH RV G E R R
R TE i B g [R)RE 008 B 0 0, T ko
PRZE R IR TE b3 s ) ) 0 AT 1 K A
FELE G IE R 4 5K HR I R i R ) S AN K,
X RHEVE 25 A0 5K S A FAEH I PR ) DRI i

3 A BT, £ 530 mindk 258 21,
X R EANE K M, HEFI RS AN K AR LA
FAE IR ) B R (ER3).

2.4 oddidE 9 WLk Fy 84 T AL JH RV S5 AT E R R
oddi¥ELINLIK 7 B T4 40 B 8T S 2 = TR
FA, 2R ERNE KRB oddiFE L LK ) X2
FART IEH &, e IR KR oddifi £
5K I3 MK, RISV 4 A R S, 7R AT S
SLEPATHLE JE 30 mindll &, HoddifG£y sk I
WK, A AR B2 S RIS S A
[ I 2 0k GE PR I K e, HooddidE Ly IWLEK 77,
TEEFIE30 minfy IEH W3 PERRAG; AR A4 5K
I B E AR (R 4).

2.5 oddiz& Zg UL, 8 T AL TEH KR oddifh 4
WUVLHL, & P RERE2-3 s/ 2 A2 1-8 N I
WA TSR T . 7E AR B I 2R R, F540
JLTBC R A i 2D, ALy 258 A R D ) 7 e
JHREN). SERPEIR S S5 ARE R R, IR
PHZE, oddifhZy ML ML A TBCE AR A B, AL
HL U RS () B 4 R 2 8 2 T v, RIS R
TR R R PR B, X 5 oddifh ALK Iy i b2
— B (1&12). DIk L w28 (0 IR 4 A e K
B, LU R 2R S5 A 0k 2L S AT R B 1
HLET I, TE 90 A K A 1 o d did 29 UL A T
TC B AR JIHEE A5 A0 AR LR R O
SR FEAE AT 5 5 min BRI R0 H ] 88 FRA, i
P, FE AN 0 00 49 A58 e vl 0y 2t 7 DAy 1 4 B S PRI
MR LT, I AEESEERF30 minbd - (1&3). KL
2 V)W 5 IIRATIE 5K AR, (R 4T 520 minJy g

www. wjgnet.com



KR, 5. BN EBH N RRIBEISEINE T Mok ERL B ER

555

Cln =10) CEln =12) CNE(n =12) CVE(n =15) CVNE(n =13)
EBEtAl 16.70 +2.43 42.00+1.70°  41.30 £ 2.56° 11.00£0.70°  11.20+0.82°
51180 17.30 +2.37 4256+1.56  41.10+2.42 10.47+0.77  10.56+£0.79
£H530 min 17.63 +3.05 4358+1.77° 41.53+2.82 10.80+0.89  10.22+0.31
3P<0.05 vs EBETEL; 4P<0.01 vs WIRA.
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£1/530 min 30.96+3.12  4825+291° 51.70+£2.18 11.06 £0.66°  12.50+1.10
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