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EE HRIRMEICH X B i
ERFAREENTE

B HEE Y
'REXBERPEHIETMA
e > &8
‘OEARESBRPED
Bm 68
(94 47 A 6 HZH > 94 4£9 A 12 A2 TI#H)

WE RIS 0 SHRI R AE A — 2 Ak 12 3 a0k B MR TR AR o RBTR A B Y
AL 100 Hz F4RAIBRARRE ZZRAEZAR ) BRLHRBHICH KRS E - f
B~ fflE ~ RAEE (Leptin) 2k &% (Insulin) 9% o & R 77 B MR & IR AT FHE R
ey DIO ( diet-induced obesity ) #tt Wistar K& R > (EE 2 A BERAZHRBM » BhuthT
B ZA B Y EMBIEARA » KEBMR 100 Hz T4t HEXRPPEMREZERBE TR
+ode o BB 14 R HRBANR TRATRETAALEALBABRAETEES - &R
BT AFRRAGIRAA T o LR 14 X150 HBaREE & Lee’s index ¥4 B EARY 5o »
{2 R BB 4R Z A BN 380 o it —F HATEL N L IS AR B BLE B4 0 fo b = BEH IS (TG )
CRB TR » P & EENEE R (HDL ) weAasy Lot > mERanT o st » HRadh b
AL Ik & S0 @AM LA 2 FRANEA o Bk 100 Hz & 4HR AL RIRMEACAE
KRR ZERBREZBRR  HFFERGIEARORBIICH KR LA TAE L
R HH o GEFEAKE f P R S B H RIS 0 TIBLEE R LSRR RIRIEACHEIE 69 5 F o

BSR4 R=2 > Z B BME O REE -

il

Hij

IRER I S A AHRR A 5 BECEEE + B ARE - A = EARAENLEESE o Atk e G
IR ~ EFRIA ~ OB ~ AR E Rfahs - S8 T a,  BEARIRIR S IR RERAE ~ 22 ~ IESEPIRAIAHRH fa kg
T 12 o BRI - BREET AR s B B 0 T B — 4 — MRS 5 B R A S A B o ST ARk B BUAT

g A - 5T > BEESESBRTED 0 BT E %48 148 4 29 5% 5 Tel : 06-2221111 ext. 1191 ; Fax :
06-2206600 ; E-mail : d1999503@ms35.hinet.net
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BAASRAHRAT B SRR (leptin) AREIIRALR > K BB R ATE B AONERRE » Hoin -y i SRR A A
BRAENG 2 FEBIELL » IR B S 3R S B o 3R R ) - ARV A e B =B B R IAE B i R )5
RIMAERTER o TAINEMEE — R b B BB N 7 hH A F I T B R PR > - FEBIE A > s
FAZtgE R AR AR S IR i A SRE R © ( Diet-induced obesity rat, DIO ) o JZ B ELA
FCFHEAFF ZAH BRI > H R E Rz R AR IE B 1y B BR i oE L -

TR AL RAY 5 B G S ~ R ~ BEVRARS o EB) - ATREILIRE HOUR IR RGE T B Bz
i BT RS EIER T - MENRRE 2 HL 2B HRIER Y R L TR ERTERE AT -
AR 2SRRI Y 112 SHRIBAR S — e > (B FEA 1 PR A IR o

PERREFAE (R - BT R ) A RS ARIE R R RELH - PSR IR ER e
WNaREHEATS RS o ARHEN o (BIORE R o B ERE o ERSE m S NI - BT
BN o SOREEREN 100 Hz S8 PRI R TEMEIC A SR KRR PHE R = a2 B g 2 = 5
BC SR KB A SR AR PR IR S 0 O 4 HEWERIRES T R = ER =k ) R A
PR RIS ES TR S BRCARE ) ] 7 PR T RIRECR o iy E A R IR SO LY SR A S R
RS e — SRS H ] RERIEAR R I A S el EE s B SR LR

B g vk
— - BIRMERME X RBENEIR (DIO Animal Model )

i H B K S BB ) S0 b iF g Wistar MR B, 0 B2 250-300 250 0 BFERSEHT - BRI 12 /)
If o SEIRAEREAE 25 £ 1 °C » IREEMERFLE 60 + 5% » /KRS BERRL S it i JBL 22 BV F5 A » RO,
s ARE S IRETRL 12 81 - RS RIS S 40% A RIFEMEIEMEARE (DIO) V- EEREYIEY S
AR R R B ) i BN R [ o

— -~ Hg5REdEEt ( Acupoints and Electroacupuncture )

B = BR e = R R IR 5k

HOCRRECEL ' = HAATRA/NERESET UL (anterior tibia muscle ) FMABTIEAIRIALE o =258 /N
BRGE PR EAR - BRBERECE A - $HEERM 0.5 < 32 575 ( SEE AR A E ) - wERANAER 3-5mm
Wi FEE#HE (Han’s Healthronic Likon, Singapore ) » IFFRIEFE=H X BWBER =R DN ER
7 100 Hz/S mA &t 30 773 o

= ®EAE

L1 8ol ERE S IRETERS IR B IRMERLI RS, - (TE D B (8 & ) KRt (8 &) -
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123051 TEEBRAEA TR » AKIESCRRGCHRU 5 =X 1 A S ARBA ] G 2 (BRI R 1 F
R 2P BAESRN AR R ZEIRE - DUFR 30 238 - S+ TR VERs s - 5
BERBTEEEEFLE L o FEREITR  BATE KRB LR XEE - EERH T USRI - e
fl “B=H" (MHERLE=E) M =B O B 3258 0.5 <F=8t  BIHIA 5 mm 13 mm 25
SREeHEE Han's TS - $RAISAZS 100 Hz » 58EE S mA » @& - BFRI6H 30 708 - FH 1 K > HiF
1B 14 K o EERIHARBS TR - BRI B RTRO B 2B IR S [l 2 30 4388 - &7
8 14 RMEREST - HHA R ERIESESRE S IRER - B b aEfgok - & HERERAIK o B
BRI ER - B9 - BR & Lee’s #581 °% (Lee’s index = *Vif#i& (g) *10/44KE (cm) - 4R
FERARREALMNRE) - EEBTEIRRE 14 X% - 258 12 /NESEE » ZXH DA pentobarbital 30 mg/kg
SR BT B R SR » PRIRIIL - PE S0 BELILYS, PR A7 -20 °C kAEFFH -
2. mfiEaEL

HRSCRR ' SUE E G S PRETR > HAHER S 8% KT 0 44% WKL > 48% FAREAETEL (purina chow )
& 5.8 keallg > 21% RERERKEEAE  31% HEHG > 48% WRAK(LAY) o BlBd mAsaTRIA 8k o faliE
ROIREEHEETRH TRE » 2888 DU RRB R IR - B HEBIII A oK ~ SRR AL - IR 5195 > TA-T0
°C VKFEIRAF
3. [EEEIH

FEFATE Tp SREFFHR (K285 cm > [ERR 7 cm ) o POREIE L 8 em i - F/NJUIBAST BG4 > HUf L
RER o BRI o LADHIKE AR B BRIRE [ E K, o
4. B

fEFH EALR 22 cm 0 5 20 cm SR (AR SR > EERRPELE B EIBISL -

- BEEFEAYAIE ( Laboratory determinations )

1. [My5EREsE (Plasma leptin ) FHIE

¥R ELISA Wy 5 8aHl > (#F#HE (Diagnostic Systems Laboratories, Inc,Texas USA ) kit » jA%&—]
SEREEIIA 25 il (OIS BARHES, A4S SO ul SSHTARIE (assay buffer ) » SELAPEE 2 /1K - SRR
TEEE TR > FEANA 100 l antibody-enzyme conjugate solution A% I8 A48 2 /NEf - 487 LU ERRGMYE
FLR » FhNA TMB chromogen solution 100 pl » 2= A £%8 15 4388 » A stop solution 100 pl % 11 f JE »
AW 450 nm (73 RERHER N IROGRE - Sl FROY RS BRATEHE SO SR RS AR R SRR
2. MR (Plasma Insulin ) [l

FRFE ELISA ff 550l - 621178 Mercodia AB, Sylveniusgatan 8A, SE-754 50 Uppsala, Sweden )kit
LTI A 25l (91T B AR » SOl 5 457 Conjugate solution ) PSS 2 /1VRE »
ZBERUMEER YL S 7R > TN 200 pl Peroxidase substrate ( TMB ) =8 Hh 528 15 4388 - A 50 ul #&
L stop solution (1M H,SO, ) #4611 RHEIRHEEER 5 B » FAE 450 nm M4 IR HPAR LS » i

=
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PR BRUBEUE S R P8 A P RS
F - #Et > #7 (Statistic Analysis )

FEERLL (P9l + fE8EE5E ) 2R [ BRI IR self-paired t test » AN[EFHRE A
B ) independent t test » & p <0.05 FE G FHFEZE =R o

i R
— - BEHHBFEMEMEXEAIFEE N Lee’s index £t

AR 14 K% > BIGHRIE K Lee’s index 1nRRRTEII ARG (p<0.05 > £ 1) - (HEEHHAE o

2 HIRA IR EIR IR 19.33 g - HERH 88 E NMER LI TR 7.17 g > MiEHEL - Z2RA RN
(p <005-3K1) o HLRSEGIIE S HEHE » BIRHK RTS8 E & 2.82% » HEHHA BT E
S T RETH 1.07% » RiEARE - ZRAEREEN (p<005- K1) o

3R Lee’s index 7545 LFHER 3.0 - {EFESCHE - EEEHH A SIS E S AR » Lee’s index THIA1Z T
e - TREER) 2.17 » R UE - MG LRI R (p <0050 K1)  HLUGINHZDHETE - HlH
KT Lee’s index F55%7 0.86% » S ESHH K R4S Lee’s index MEE A K TR 0.63% 0 FiZ AL
ZRAREME (p<005) o

— - BHHEREMERAENEVMNAERASNNEL

LEXTHAeR HRHGERTIHARY 2087 g HEATIMH AR 19.68 g RIfHILE - Mgt ks
FIEEE 2R (p>0.05-%2)

2GR AR RS R T AL 506.38 KJ » FEHHZEHE AR 477.53 KJ » @G » i3t Bk
HEFIREE R (p>0.05 %2)

= BEftHRFEMEMRXENMAERIEE

L& 14 RIGHEZ  WGERTRMAHN - it =R HwWAE (TG) HHHEETRE (p <0.05° £ 3) ~ SEEIERH
£1 BHIERZHKAREER Lee’s index £1t

A (n=8) A FAR S bl
YRR R RPN e/ e

HBE (g) 678.50 + 22.93 697.83 + 25.10* 684.50 + 13.67 67733+ 17.24
HESEES L (%) 102.82 +0.32 98.93 + 1.30*
RSN (g) 19.33 +2.70 -7.17 £ 8.65*%
REEEINE 2 (%) 2.82+0.32 -1.07 + 1.30%
B (cm) 25.42 + 033 25.43 +0.34 25.50 £ 0.13 25.57+0.14
Lee’s index 34571 +4.78 348.71 + 5.03" 34554+ 1.75 34338 +2.31

HERBURLIPME + RHERERR

# RN BRI R (p<0.05) 5 * : SRR EREHEZEERE (p<0.05)
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K2 BERJSHEAREVNAERASNELLER
#A (n=8) A Bt 7l

HHTFEAR (gday) 20.87 + 1.04 19.68 + 1.13
HZE 8985 A 24t (k)/day ) 506.38 + 25.32 477.53 +27.47

HERBIR LI ME + HERERTR

®3 BERZFEXEMENEELEE

B (n=8) A Bt R A

BRI B 1R HENI (GRS
T-CHOL ( mg/dl) 64.83 £ 1.78 72.50 £5.89 65.17 £ 1.78 66.33 £0.71
TG (mg/dl) 84.67 £4.98 90.00 £ 6.71 86.83 £9.55 60.67 £ 5.6
HDL ( mg/dl) 33.88£1.16 33.25+1.13 32.75+1.36 37.75 £ 1.61%*
LDL ( mg/dl) 11.17 £ 0.70 13.00 + 0.89 11.33+£0.61 13.67 £ 0.49

HERBIRLIFE + ERELRTR

#: (p<0.05) > ##: (p<0.01) IHRATR LB AMEHEZEESER  * - EEHHEAEREEEE (p<0.05)

fiz (HDL) thAERE#EI LT (p<0.01 - £3) - TEEHERT -

2B =R H R (TG) H TR 26.17 me/dl - G =B HmfE P Km 2 L7 5.33 me/dl » fi#
MG LRI R (p < 005) < FHLUEINESHETE - F5H =8 H T TR 29.10% -
T A =1 Hrfe g 2 L THY 6.97% » IS Ll » #iGEH LERIREE 25 (p<0.01) -

3. E e R IE R (HDL ) ¥ EFH 4.44 me/dl - RS > SEHIRH 3 RERE IR 9412 TR 0.56
mg/dl > IFERCIEEEIGT ERE R (p <0.01) o FHLUGINHE > HEtE - Bl e % REIERER: (HDL)
R ETRESHT 15.3% » SIS & BB AR RS2 TR 1.7% - R 8 LfE - #iGT sl e R

(p<0.01) -

4. #EREER: (T-CHOL ) B{K%5 FEREREY (HDL ) HEpHHEL S RIS E ST 14 RIGIRE - BB LR AR
A LR AR - (R3)

S.E#t 14 RibHk > BB = H WIS (TG) - &&AIERAE (HDL ) SE¥IMHLL - st g
ZHE (p<005-%£3)

CBHHARREMERXRNOFEERARERNEL

LR 14 KIGHEL - WGIERRTTRAHLL - SRR R RS 3% SBE B R AR B WY BT (p < 0.05 - % 4) >
{HE BRI -

2RI P MBS RE I 7.71 ng/mL » FERHIA B S E R R A UE 80K 049 ng/mL - R
B - ZRARENE (p<005) o FHLUGHIE S HEHE - SHIREK R s e RIg N 80.2% » HE
FHA BRI SRS R A 80 5.14% » IEFEE - Z2EEREEME (p<0.05) °

3 A S AP35 IS R S SR G HIAY 184.65 pmol/l » T BEHH K B3 s e & 38 FI UG H0AY 45.23 pmol/l >
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x4 BETHHEAKR leptin £ insulin AYEH{ELEER

B (n=8) B 74

Rl IaRE Rl aRE
leptin ( ng/mL ) 10.55 £2.25 18.26 + 3.86" 10.70 + 0.60 11.20 + 1.07
insulin ( pmol/1) 351.18 +£20.54 535.83 +27.44 359.83 +24.17 405.07 + 39.9%

HERBURLIP M + FHERERT
#RERI R R A R (p<0.05) 5 * @ EEIRHIILRFEHEZEEE (p<0.05)

B - ZRAARETE (p<0.05) o FLUGHIIE 2 HEHE - SIS e & R0 56.08%
(SRR E S HORR T MIERRE RS UEHN 3.35% » I E 3 LEka EFBaE 25 (p <0.05 ).

4588 14 RGHRE - BRI Mg B & 3R B E Bl X P S S B S 3R I - fiET I 2R 1
2 (p<005>%K4) -

Al G

HIATASEAS R 28 100 Hz FE8 RIS I = B = R /e S PR AR oR BB A TR S5 R B K
P =FE AR (TG ) o JUHRIREE HTHBSCRERE 1 B = R = s rlie R g s — Bk -

Wi 5 FH 2P 58 B s I ek A i X e A I R R SR B AR Y o ACRARSE (5 ) 9 5 B D ) 2 K i
Levin®'*2! St sk i BB AL ( Diet-induced obesity rat, DIO ) o ;EREEWIR A NS IEIFEE R
FFARTRIE > H5CH NTRRZ HE S S B B B B e &= o

BEFT R YR AL R R RS e = SR e Rt = H e (TG ) AU H RTIDTHARE - FIREE a5 i
FIREAE A SRS B LA B - ATAZE T SR RE RS 3R SRR B 3R AL

BETCHRIERPEERS R P HEIRIR - RS R W o R AEER RIS -
SRS S AL TN o H A BThAR 27 R EH AR WA BRI » HENRERIEEE - %]
Pl & B OARERF RS I RE R o (RIBR Frst R it s AL R > FE I S R SRR RE ARG G I % S IE T
SRR I RS SR SRR SRR I TR ML B UM AR R I v R 3R I B s B 3R ITLAE Y ER R

ANHFFERGIREER 100 Hz FE# R I i = B e =R /ROn] (o el IS A R s PO B R S+ Sz
R R TS BRSO RS ° FHI » AR RN S AR R RSy - R R LR e 2
HUT IS

AWFFEHRG RN > 100 Hz FESHRIBRES I = B b =R s Xl ff v AR A S i b =8 H s
TREABAE M PR R R T o SBERFTERTR 2% B S 3R S (E AR =W Hm AR & R B - s R
VSR R e A v B S SR TALAE IR » 1L =8 eI 68 Er EXIBE B 3R kgt 71 2 IR LA SR AU e
RS = H IR - FTRER ol bR R 3% AU M s L e M 2z B

100 Hz SRR I = B = Ras R BR T Al E » S9OMBRAREM S =8 HmiE (TG) - #ifk
I AR SR AR SR THE LR » S5 SCBRAR R » (HEESCRREREE S H B/ CERS A o
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Tian' BF7E38 5 & = HLAC = B2 PIRis R SAS 2, T RERE (R ARCo-MSH ¢ BB T B AT

SRR WSHEEE o (AAWFFERGRANEDR = B =R s nl i e = - (HEHR R TR < @R
MR = HRC =R ) YRR T E 2 2B A P SRR R T X8 L T 25 508 0 8 o o e 1 e e 2l s 81k
AR » B ISR AR RS > g 80 WGBSR E AN R 1T R BRRE

frtE—FHRES o

RE LA ERER - 28 100 Hz BERHRIEImI I = HLR O = Rarsd /O R P AR oA BB A Ve s SR B e

Rl rh =F s (TG) HZhsk -
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EFFECT OF ELECTROACUPUNCTURE ON
PLASMA OF LEPTIN AND INSULIN IN
DIET-INDUCED OBESE RATS
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It has been reported that electroacupuncture (EA) is effective in reducing body weight.
However, its mechanism was unclear. The purpose of this study is to illustrate the effect of
electroacupuncture, which stimulates bilateral Zusanli and Sanyinjiao acupoints, on body weight,
food intake, plasma lipid, plasma leptin, and plasma insulin in diet-induced obese (DIO) rats. The
DIO male wistar rats were randomly divided into two groups, one is electroacupuncture (EA)
group and the other is control group. EA group was treated with 100 Hz EA on bilateral Zusanli
and Sanyinjiao acupoints for 30 minutes once a day for 14 days. Control group is restrained as
the EA group, without being treated with EA. After 14 days, our results showed that body weight
and Lee’s index were increased significantly in control group, but not in EA group. In addition,
the plasma content of TG is decreased and HDL is increased significantly in the EA group,
however, the control group shows no change. The levels of plasma leptin and insulin were
increased significantly in control group, but not in EA group. In summary, 100 Hz EA on bilateral
Zusanli and Sanyinjiao acupoints can inhibit the weight gain of DIO rats with high fat diet and
can decrease the plasma triglyceride.

Key words: Electroacupuncture, Zusanli, Sanyinjiao, Insulin, Leptin.
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