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RBERPEER , SHRITEMNEEETRGEYR | BBKRERIT NS EZEFIB
BUR, EFERELENNE, AMAREEBNR  FA 2Hz B4t 5 BRI PR TR A2
=B, UmBEE L AEEREL BN , AL EMERMBERAMENER, HERGH
% Wistar KEE , FE#S RERERHRE, ERESERMAIT LIRE , W 2Hz E¢tPiRE
iﬂﬁﬂziﬂ=+ﬁféfééﬂ$mﬁ2§m LA ELISA JRIE miE SRS ( B-endorphin ) KR
B& (Insulin ) NEE , MPBAEATEMAE LRIR. 55, REHEEXRBBRI=+28E
HEIT#MASER ( Naloxone Img/kg ,iv. ) , REBLLBEY 2 Hz S iRET/VRE=BUmEE L
28, KRBT EERESE , 20z BHPREALNARE=ZE\MERERIOEER &
RHENMERKACERRES RANEE EERESE 2 Hz BRSSP AREI T PR IFEERTEX |
i 2Hz BEMAIRE =R NGB RIMBER , BHRMEKAERREEREENE{LMESE
HREEREER, 5—FH , WEITx2EEBEEAXRBRESPRET/\PEOEER , M

el R =B EmEER,

fasmR2Hz Bt A BB RET/VEAENEALERE B LIRRBIERS ZM 0 wmE
BumfE TR, 2Hz SHMAR=EN , HREMEERESOREE LR , EBAREFEHR
AMREA R NERESEES  BRE-THRR. ARRBE T ERFEERHRTE

AVEREEETENMR , hiRA T H OERBNESIUREERN , HEEEER.
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EHRMEBSEDFRE TR HRATERERFDERZE | RRWRIEER Wistar REFREL
ﬁzﬁﬁm#ﬁ%imﬁﬂ(mmmnﬁ%ﬁﬂﬁﬁ%iﬁﬁﬂ(mmwﬁ@ﬂz&Bmwkﬂﬁﬁgm
BRMFEER , EXEMERMB O EARARE Ry MMFARLE, /NS HRNAE , E&RT
EEARAEEISNERE  #RFRET\BIENEFRENEEER , BEs I UREEIETHRESR
RIEREEE EREENEMN , MERNBAEL—RR , BEUNE—% . At , 5IBTRME-—SRAE
SHPEMAER Bk, BIMERR AR TRIERR , SMEIRE ., R RMRIBESE ISR 5L |
HE—SHRNEESAEREEEN R = B KM 8 | WERRIE BB LRGP IMAEME | 2R
BUEEETENERAMR , ERE 7 #HOARRAENI CERKEE T ENEEE R,

AR ER TR IDERCHMBAEMIYEMR >, B R EAREH R TEREN A LML
oE, FEMIRA 2Hz B -, 5-IEUEZEEERI° , M 2/15Hz WERER K 30 Hz RIRERED p- , & A 5Lk
8800, Hit , HNEA 2Hz BEHREBFR LB IME 2 S EWE —SIRETHME, —LiRER At
MISEEth B ER 7B R S ERE R O WMTHRIE S | BRI WA SR SRR E eI
REEDWER . BIET 1-ZBMMEME ( Loperamide ) BEEERERETEEN STZ BRAXEEFAR
I¥E . WARGE T STZ MRFEABBATESRHBALE (12.8 ugke ), BREENRRIMEER ", ATAESHA
BEAEMFUHRHZRVESMARIE , URHBERSE 2 2 m e meE,

ARREEBNRRE 2Hz ESH TRV BN E  ERERRESBEN PIRE T URBENZE=
BRAAEBLRAEE , 28 ELISA WAERAMASRRER |, W5 2 889 /i EuRE Eis o<
B RE— SRR MR,

MREE T A
—. B¥E R ( Animal Model)

ERBYHAERDASRHFERBY PO  REGHEAER (25 £1°C), BRIEHIE 12 I, B
KA 6:00 AM BAtE, HEMR Wistar KB (F#5 8-1038 , $8E 250-350 A %) , FE D B RERERIE,
EREK BB A AR LARAERR 20, MERARLWRN A NEEMTEE LIRS , B
B EERERSRERERE,

. BUNEEZE &t (Acupoints and Electroacupuncture)

HiRRATT R R =B ERAZ BIBRVEUUTE N KB ERIR HEEIE LGRS A+ IE
2, P REER P ARENE LB ENFOMNVE |, B U AMESRR AR E L E E =S RE ',
E=BANA/MRIERIAL ( anterior tibia muscle ) IEREBINAMIE 1 &FEERA 0.5 3 30 5EEH ( FELA ),
FEERIANPAREL 2-5mm , WiE EEEH# ( Han’s Healthronic Likon, Taipei, Taiwan ), IERRZEEAFREIN , B&
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BB ; mAENMERRIZ=ZEN , EfEEAR , SEERER , B 2Hz/10mA Bt 30 5.
=. ERZEAHZELaboratory determinations)

(—)In¥E ( Plasma Glucose ) FEIE :

FHEBYIRIR 12 /NEHEB R | 1E pentobarbital (30 mg/kg, i.p. ) MEMEEITES , REBEBIERN
RREFARAHER 0.5 ml MARE SR EHUERE ( heparin ) B/NEE P (13000X, 3 min ), BLEEME
Lmtl, m¥ErsRlsRAEEESLEER L ( glucose-oxidase method ), BX 15 pl MSEHIA 1.5 ml
HIARIERE ( Biosystems S.A., Barcelona, Spain ), JESISGHEER 37°CHKE ( Yamato-BT-25, Tokyo,
Japan ) 10 8 , BR D XHKERT ( Quik-Lab, Ames, Miles Inc., Elkhart, Ind., USA ) #i8 H MAEE,

(=)IER&ALE ( Plasma B-endorphin ) #YBIE
XA ELISA 89753408 ( Peninsula Laboratories, Inc ), AS—RIEEF A 50 ul HILERE
ERZEIA 25 ul #3158 ( primary antibody ) & 25 pul biotinylated peptide AZERHIEE 2 /N,
REFIREEER 300 pl EETIR, BINA streptavidin-HRP F5BAIZE | /NE, BEIXRLUEER 300
ul SHEEIR , BAIA TMB solution EBAIEE 0.5-1 /NEF , HIA 2N HCI #R1ERFE |, IR 450 nm
DR EAHBEBEE |, WHRSEREERREE MRP T ERE,
(S)IERS3 ( Plasma Insulin ) #YRIE
XA ELISA 9757808 ( Mercodia AB, Seminariegatan 29, S-752 28 Uppsala, Sweden ), A& —
BIEFEF AN 25 wl BVIUEREEER , 50 ul #FEEAMR( Conjugate solution JREIRPIRBILE 2 /MF
ZEBIRLMREDR 350 pl A%k 50X, BHIA 200 ul Peroxidase substrate (TMB)Z R HIZE 15 78E |
DO 50 pl #&1EFSTR stop solution (1M H,SO)#& 1L R FEHREBIZE S ¥, IIKRE 450 nm B9 XK EFT
RRERKEE |, AR EEREERREMRPHERE,
. #NA&EH 2 B2& (Influence of Naloxone)
RIRZ BIVERSE |, WWAEER | mgke iv. RIE 30 P , WA EERARBRIFEEREMEE 15 Hz Bt
HETHIBRIUNEMER o ANTRZERIA L — 185 | G E R M wistar KHBERE# D APRITEREE =248 |, &S

B | mgke iv. B 30 DEE , BHRFPARME 2Hz ESHAIERNIR |, ETIORENRR | ERPRERE
= SRk M (R R R SRS B FTRE B

F. FHEBEMKET D H(Calculation and Statistical Analysis)

ERTES—EEARIEMANELIEEAREINIEE, BEEILREATIARGE : (Gi-
GHX100/Gi : Gi KFTABEBIMMFEE , Gt KRBEERWMFEE, E5RERSEIIEL MeanstSEM (n) T«
T, B—1EEET A& A LEBHERA self-paired t-test , T EAEERY LLEERFAE S 2947 ( ANOVA, Dunnett range
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post-hoc comparisons ) & p<0.05 BEMT LWEEESE,

w R
—. 2HzESMAIR=ERPIRET B MECZE

2Hz B KEHREMITH R TR/ RMAIR = BV ERENRIEER  MERAERPiR
BN, HRMEEATEEK , RERTBEEER , BB/ AMERDER. CamERER s 855
#T (ANOVA ) 184 : BRI RERERE | H 21z SSHEREAAR/BEMAIR =2\ EEERSEMNE
EPARRATTIN (K1 )

=, WSERYS 2 Hz SHEMERE &

2Hz BEHEEHAREA TN AVRERE(ER | TIARE BRVANEER (1| mg/ke, iv. ) STRFEET , tb—#ERE 2 A3
REFRIAEE ', ME=RAMEREIMEET (&R2 )

= 2Hz EHHEREAAARBRAZ=ZEREMEMAERRER LR

2Hz EftHiRRATTIVR R =B E AR MERAMSF A RS ENE R, ME LARERERAEL
FEREHEAX BRI ERARERACEAHERERERBEEER (K3 ,4)

x1 2HzEHRMAZ=ERFIRETAEMELE

AR T I MEAIR=ER
2Hz Et - p — P
E]] % % D) % %
¥ERMA 129+12 110£9%* -15+3, B 128+5 QD3 %% 28+4, A
EiE 112+8 11149 -144, C 118+14 98+14**  -17+6,B

M¥EE R R B means+SEM (mg/dl) , n=7

**p <001 ; SEEIRMPEERN LB , K self-paired t-test

A>B>C ; [B¥EHE 2 L ANOVA, Dunnett range post-hoc comparisons p < 0.05

z®2 WMBE(Img/keiv.)E 2 Hz BEétPRBETARBMAZ=E\BOENE:ZE

M AE{E (mg/dl)

2 Hz Bt = - BFEBDLE (%)
Al #®

alies | 102+13 109+12 0+7(7)

E=E 106+21 91422%* -15£9(6)##

*p<0.05 ; EERIRERNLLE , K self-paired t-test , (n)fARZAEARE
##p<0.01 ; MNEEEHEER DL ZEE , £ unpaired t-test

®3 2Hz ESHPRBATANHINEHAERRERCZE
& A BE(pmol/L) & & % (pmol/L)
il % ] #®
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¥ERMA 3.4%0.0 4.3+0.1%% 336.4+12 496.5+12%*
B4 3.940.2 4.140.2 366.2%15 359.2+12
**p<0.01 SEEIREMN LB |, £ self-paired t-test , n=6

£4 2HzEHMAIRZ=ENYEMEMALERREZECTE

B& A BE(pmol/L) & & % (pmol/L)
0] % 0] %
Fogict il 3.6%0.1 4.340.1% 381.9+13 482 .9422%*
EiE 4.0%0.2 3.7+0.1 398.5+24 381.2428

*p<0.01; *p<0.05 ESFIERBEMNLE |, £ self-paired t-test , n=6

ECE

BANEREREREC MBS REAR , SLERKUTEEE LIRNS MY  BELRE
( adrenaline ) #ERZEEEE ( glucocorticoide ) BE 2, B4 , EMRAIT LR ERE |, WTLUBI T E#E
EREMIFYEZ & ( endogenous opioid peptide ) ', MELR 34 PR THERE , BERENMEPRKALETE
RAE LR TIBRMEE FBARE | th—RRATERES LIRMTIRREEERIB 7 I T ER | U ERNE
EEE , ELREMAELEBEHAEEER, ERMNERERE LIRE 2Hz B E=ERFEA 5 LR
FREEPE T 2H, BT R =BREFE R 2 LEAEIE | AT B SRR LR B A E LR,

BREBEERPEERTRABNER , ABRAERZE , TRV ERLERRE , PEFIARIEZI UL
BEREBR , BURRAESENTERE W , TAEMANMEEAEH PR TRESWRER , BHA
FEBE ( glucagons ) BIETE ', TAHIFRERRR 2Hz B PIRHEREERE XEMNEABER BARBEHNE
iR , ARKHRSZMN W MEREOENER , SASEHTIRNNOPREZEN EAHBEEAREGE=
B, BErReEF i\ BIRLRMEER, BB\ g EERREARERR | BRMEERSREN WM
PRIDNE, HARBMAINZE=E/FrEMNEBRBFRNRY  BCEENRIEERRA, BRTHE
MR ZERAIBRIFRIN | BAEE LIRRWEINETREN KB R | E8EME 20z Bt =22 meE
ERER |, HLHERIRIBR = 2N BRBRER LR |, TReAE RSN AR ISCE MBS E
B, BEE—SHRE . RAMRERER , B PRET/ PTHERNEAFRE=EFEEER | W
HE RS ETET B EE B LIRER (X 3,4 ) HMBRBHE=ENEREERALEHPIRRAITIK ,
8RB S IR AN ER A S LR HE AR,

Rt EMREERR 2 Hz Bét KRB REIT/VE XKENEABER B B LIRRIM USRS RN 2 ME
Bm¥E TR, 2 Hz BHMAIR=ER , HRMEEREDHRAE LR , SR AsEEIHEHREMRI BERYE
BRIEEARESEESD | BEE—DHRR. FAMRRE T ERPEERSRTREEEELETRENY
R, R T HIAREMNEIEU CEERERN , BEEEESR.
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According to the theory of Traditional Chinese Medicine (TCM), Different acupoints have different
effects. Through the meridian theory, Chinese physician can got the acupoint for disease treatment via
following the meridian and/or far from the focus of disease. Aim of this study is to compare electro-
stimulating Zhongwan/ Gwanyuan with bilateral Zusanli acupoints and using the change of plasma
glucose as indicator to prove this theory. In this study, male wistar rats were divided into experimental and
control group randomly. Adrenalectomized rats (ADXR) were stimulated for 30 min to observe the
change of plasma glucose at Zhongwan/ Gwanyuan or bilateral Zusanli acupoints by 2Hz
electroacupuncture (EA) in experimental group. Plasma B-endorphin and insulin were detected by ELISA
method for exploring the relationship with the changed plasma glucose. All of above result compared with
the rats of control groups that were sham-operated. Furthermore, naloxone (Img/kg, i.v.) was injected to
block the opioid receptors sufficiently before EA for 30 min in normal wistar rats and to investigate the
different influence of plasma glucose between these two sites. As our data showed, there was a significant
hypoglycemic action in both sites, and plasma B-endorphin and insulin increased remarkably in control
groups. In experimental groups, the hypoglycemic effect disappeared after electro stimulating
Zhongwan/Gwanyuan with 2Hz EA and partial lowering plasma glucose was observed at bilateral Zusanli
with the same frequency of stimulation, furthermore plasma B-endorphin and insulin no significant
changed after stimulating both acupoints. In normal wistar rats, naloxone can block the hypoglycemic
effect in Zhongwan/Gwanyuan totally, but only partially block in Zusanli stimulated by 2Hz EA.

Basis of above result, we suggested that the hypoglycemic effect all came from adrenal gland and
following the pathway of endogenous opioid peptide (EOP) effecting via insulin secretion after EA at
Zhongwan/Gwanyuan with 2Hz frequency. Only partial lowering plasma effect came from adrenal gland
and another hypoglycemic mechanism excluding EOP pathway participate in electro stimulating bilateral
zusanli with the same frequency that must study further.
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