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Symptom Index, GCSI ) :

P Bop R e AR Adp e Y { BRAT KRR T e 2

Iz % A Rk BcE AR B (Nausea ) /ret  (vomiting) %
3 R AE ; A<{S LR R (post-prandial fullness) /% 4 (early satiety )
£ 4R EEZE ok (bloating) + 2 BRI EE - & — BRAEGSEE
RBRA G OFBE 5 JEOAEEMRD|S AR ALY Fd de it oo
FoERrih= < A Ropkos Bld BUIRAETOE D SEERR 0 Al
is L3RR de Rl &k B R Ap i A GCSL A 4 80 31 5
o B GE R Rk g BRE o KR AT IS
AFAXRAET GBS E 2B TN FE2FE LU ERE L
Tl &gk e AR (£ 3-1) -

ORI EER
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Lo ~SREFHMEr I R2EFR AR T @dra
FR S F T BT S R * 1-2 mCi P Te-sulfur colloid Fe®
RS BHEASFH LA PO I PP FRI P00
£ 300 2 20 @R 315Kcalr § ST%ELK 1L & 4~ 15%% 572 28%
B Fee bR o BBV FHLES 12 F L o T Y FEIFe g
PETPRTOES > AL LZERT NS0 EN KRR S
T g PR S IR EE T #%?EE" S A e g R ET IR
ﬁ&mswfﬁ»]z%ﬁ okt o E b 1 A4 £ 100 A 4520 H (H)
33) c Hig B IR A 1 » F g 24 % (interest region)
BE A e RER A RS o @ * Fdp#cpeid (power
exponential fit );2 » & & 47 time-activity curve 3+ & % L 2% E%FZJ“(TI/Z,
half gastric emptying time ; 8] 3.4) = I ¥ # [ : 73~99 4~ 4 > L8 £
134048 ARSI EZREFTRLIIRIER (Tm) =3 113
L kd o
i w HEE R
A w|AIREE T R T E " w22 F  (HbAlc) ~4R#m 4% ~ &2f5 1 /)
o B RS 2 ] P A e

() #ita 2Z %% ¢ €% Primus = @ c1F »0g 40 & 47 & ( Primus
Automated HPLC systems, Primus CLC385 Analyzer) =7k 32 4 47 4%
PRl Rl R A A HE i %

() L MBH 7 5B LA S ERHHRAELX &4 o4 45
(BECKMAN COULTER SYNCHRON LX® 20 Clinical Systems) ° ]
WO ZREINFERE EESE 21, 2735 § # 52 (oxygen
rate method) - i&m & N F FHEER o F B> 257 B-D-glucose + O,
% Glucose Oxidase T* T » 354 Gluconic acid + HyO, > ¥ # i 4%
g S e Sd TN BERS RO EROERE > E -
mg/dl > f& % 4= ] /i >> 0 ~ 900 mg/dl -

(3) * & g
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K- K & ¥
® [ ® ®
- | %
L - , -
B 33 % 7% 5 7 15 1R]

~ = 68 & § M%K% e 1-2 mCi " Te-sulfur colloid P 238 #% &
HEMEa R BT R ’fj\ﬂ (eI A R I R )
Hool FJHABTRIVEIE G B BB S IR G AP R R R -
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Anterior

ho 1]
Hinutes

Linear Fit T 1/2 {min) = 177.72
Linear Fit Slope (%/min) = 0.28 Te_99m
Raw Data T 1/2 {min) = None *= Geometric Mean
Frame/Time Fit/Raw % Empty  Kcounts™  Anterior/Post
2.5 5.79 6.59 5.09
125 2 5.70 6.63 4.90
22.5 5.56 6.65 465
325 553 6.92 443
42.5 7 5.41 677 4.33
52.! 5.27 6.19 4.48
4.99 6.07 4.10
4.96 5.88 418
475 5.65 4,00
4.29 5.58 330

B 3.4 ¢ time-activity curve 3+ & PP 4595 L £ 7 TR
~ = 68 & § M & 2% ¢h 1-2 mCi " Te-sulfur colloid F* #3% 8
WMADFAMS S LRI EFRF L 1777 24

B LIRS
AETL AL S e

AFAL S AN ER Ol T TR T BT
. o Fed & gtk B AR R 4 e -
S S EM AT L2 B E (T, half gastric emptying

—
s
1\
g
2
/
o
@

(w ) 3#%% ~ 7 e~ RS BER -

i ¥ - i‘?“?ﬂ‘ b FEHRES T EHEE X (mean valuest SD) #
T FHEICHREREZD DN L 2 F o P E g i

Student’s t test & 45 © F #x3= s 4_1% * & * Hc (nonparametric) =77
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2  Wilcoxon sign-ranked test t& T F & ¥ o ¥ B & & p
(within-group) B4 & 4= § 22 R 5 bl &gk B AR R 4p
B~ ZHEe AR B g i WIER Y AR T
(two-tailed) > AP T K T p E-] 30 0.05 25 F 3P F ¥ L8 o
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% 3-1 ¥k § 4Bl & ok B & 35 #ic & (Gastroparesis Cardinal Symptom Index)

# £ S|P E | L | ¥
sy B B
Lok g (R 6§t Lo &7
§ LK) 0 1 2 3 4 5
2. dc% (Bor® o il B in iy
oa ek i) k) 0 1 2 3 4 5
3. ¥Rk 0 1 2 3 4 5
4. 5 % 0 1 2 3 4 5
5. mitvim-An ¥Rk . | 3 3 A 5
6. 'E ’b@:fﬁrﬁéﬁ' ¥, 5 5
0 1 2 3 4 5
[ 0 1 2 3 4 5
8. BIE (S 1EARIE L BB XIR)
0 1 2 3 4 5
9. &{5 T A LA A K A
0 1 2 3 4 5

TR ELEREEREY T Rk AR ,-‘11";'2”;5 sk G EGET
TR W EE - BER O HIWUTE - Bk o FERGEL B PP iR
BulhpE 2R > Aok il kR 0 /»"%H&f‘ft Bl B 2 ¢ R BRE
B3 BE B4, 220 BBl S R fbirefw 5 - AL - BRI g T o
(% #3531 *% B Revicki et al, 2004)

\q.
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44

it

rE B%
- MR E R ERLF R RO R AT R

Fwm 11 (109 14) T30a8577 % A HRe10 = (89
24), TyoEE ST ko A ez et (£ 4-1) o FH%w = B2
%ﬂiﬁ%\$$ﬁ*ﬁi%£$$ﬁﬁ%@&iﬂﬁ%&i&%&’
BB G N P REFLR(p>0.054% 4-1)F %G 9 2(82%)
FR S PrmREL B9 A RS éz.:]ﬁ:}]ia,&ma -J—#E?LF%’@;L“%
Gk o A ] G 347 fo 426 A 4B(T K R 73~99 k) o F R R ER
99 FE A HREL 11L& 9 m kTP R FI0R ¥ ¢ R L
WES P ERMTRBREIEIT IR DLY -

A1 MR EE T R R e fo R A AT L R

£ATH @ (n=11) 4% (0=10)
Ede (foo B 57.7(47-68) 57.1(41-74)
g /% 10/1 8/2

T RoBH R (E 5 ) 9.9(2-16) 11(3-28)
2T 2 A% (mg/dl) 163.1275.1 166.8+61.6
BEPREL L 2 E (%) 7.942.2 8.11.6
ARG T RIETEL (%) 9(82%) 5(50%)
RS SIS EY S ErE 2.4+0.6 2.5+0.5

TR L A AZ T AL FEE I DENFEZ T8 B Rl
THNER =22 SR 220 g s e S -EF IR 220 ) -

S RBHEEI ol B ARSI AN AR T B R g
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FTHREMDEL AW T RZPRE > R DTS L= 2
& & oxm 187.9£111.6 # 4% 5 T4 pr 2 & 4 =0{5 9 106.4+38.1 ~ 48

(p<0.001; % 4-2); 4] 215 98.9426.4 ~ 4% % 90.9424.8 4 43 (P >
0.05; % 4-2) o

242 TEGFERZ 1408 B AHARS ST R ER P

kil Bk idle
TETED (&) 187.9+111.6 98.9+26.4
T (&) 106.4+38.1%* 90.9+24.8

TioER L T AT AT BT AR TR
(65 LR *p<0.001 E& T 45wt o

o REIEEE L el B R L &gk B E R B
PR R R B R AT AR 2 2 d B

R 5 244061 2 3% 4 5 7 &TlEs 0 1.620.1 F (p<0.0015 % 4-3)

4O AP gie gl 23t eh 1.8404 F (p<0.013 % 4-3) ; Hped

PR = e s B RT3 254050 23k 4 S T 4Tl 5 24404 K

AR TR 2 EH2520.5 R 0 = F AR LT B HEFR &

(allp>0.05; #% 4-3)

243 THETIFLZ Lo BRMBROR T R R R B R ot )

T Fw (0-54) e (0-54)
Tl 2.430.6 2.540.5
T &Rt 1.6+0.1%* 2.4+0.4
TETgt 2% 1.8+0.4* 2.540.5

TIoEHRE L o T T TS IETH LY il Bk R E Rdpd T E TR
ot RATF2F A0 2 8 el RopsR BE Rdpde s RATIRE 28 0 4T
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Fim ok (52 2 % g R R BCE Rdpdic s *p<0.01, **p<0.001 EE T £
AR LR

LIRS B e s B RO T R & R

N 2
FREfHBE TEINFE=Z2frEERa s 28 NE2F 4=
fgendan ~ APS | o] PRoAR (S 2 ) PFEena Bk R AP I (allp>0.05; %

Fo44 THTLERT S TEUE Lo § REPOB R R L R

B 2 B (mg/dl) P e (mg/dl)
T4 A 163.1+75.1 166.8461.6
T A1 150.2+46.8 150.0+45.2
TA AR )P 205.5£66.5 222.0+66.1
T A (SRS 1) pF 196.1£56.0 207.1+50.7
T A AR 2 P 224.2+78.2 240.4466.2
TA SRS 2 218.0+62.0 219.2443.6

TR L o TETAAT C REIEEZ Il RV AT L AEER
TEBED T TFE I el FR2F AT LA L AEER S TEPRE
DR RETIFEE S 2feE FRM 2R 1L BER  RESKS 1P
THETEEZ 2 PR2F4XB2EKE 1) FaBER  TAWARS2
TR = Lol B R 2152 i kA BA A 2 T A
K=24ct PR2FARIE2A2 )L MEER o
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1P 89 30~60%0% — JIAE bk & B3 S dede > e % 2 3
(259 § % R 00) Mo br Bk g 35 dEm[70-72] © % - AR
fepAgL &2 g% B8 p AW GHBE > T BT ERDE G T H
w7110 @ % = AR RBHAEE CH T 2 REAB6] 0 i ik
ff\)]%my(; R R T EM o § T B ARG A AR e &
FRMALDERRBRT] HU LT RFHEBE IR Rk RS
GaR IR A ERER TR E R B RV LR
B o - B E R A K [4] B e AR g & [73,74]
foif X8 30 ek F [75]600 dmmedp ik B E R S 2 B ¥
é@jl*#mﬁﬁﬁzﬁ°— R ] \sﬂﬁﬁiﬁi‘”“ﬁ& ERERR
%’ﬂ ForoORSE T BIEE S S Kiak Y ER T =%%#F
fe iV E SRR R IR ek o Bd B BB méz.ﬂiﬂfriﬂ' (R
%ﬁhig,x ME R R RepB[60,76,77] - X Tk b ¥ * 2k E R
AFACLIRR T KSR Y iR Pl E A R B
PURGER Y @ o e B E F e dE Mk 3 FREIL[78]
$ AR DA MR K2 2RO e A S

X

4

P e R Er PR O WS TR BRIV R E[I] - 4
K¥P ISR~ Reni £ [65] 0 @ g £ 7 (T * 7 5 {r Serotoninergic
pathway 7 BE[66] o &-1 P BE ¥ " 5 25 fEFeEos ~ vRod o R [64] o $
MR ERY B e A MRBRAT Y 0 8 R BT 0 2Hz 2
3004 @FR 40 E = 27 BERM 4§ 5 &Eant )
ME R RREAFE T R F AR EE S TETED R ¢ vk
HIOKER S €43 R ETIFED P S R AP REORIL[10]
LG ARG T TR ERE R IR TR A[79] o R & T
WY eni®® EAF R FFENRETIFESF 2R 3 F D
T o DA FATLFR 0 R TIFET FOREF kI B
ROET 5 A Pl (1-4 Hz) ehie® 3EE 225 200 [80]  Tak i
FORE Aok AR A i DI ERAF e R [81] o s AR R ME 1]
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F2Hz FPREAQIE SR =22 R ZHAFL 4007 £ 19
AT A AT RRFR Y G R PIRIOREATE A REFE
TI$3T 0 ERER GG > ARy Y PEDREFMaF I 21
e defeid & Rk Bed RAp3cE RIT &0 H 3 /s B3 5 g frimse
o PRELPEI R IAEEL AR E MR B L DiRpL
Lood i gERd Bopk B AR R Ap Bt R AR MO/ Y R E A
uE R 0 B BN EAFRIE - KRB [82,83]c AT R 21
AXRETHFD Q= 2Ars 518 0 AR ERE P ik FH
S 1o BT ATKES RPEZIfE E R IR 200 2E
RlE 2 @D amcdk o ¥ > 2% 42 45 0)s R =248 B X
AT LR MR T ERRE R B Rdp i R AR B IET T LT
THEBIEAF  AFFTREHFT 24T ES RPE=Z2f0E B
REZCRTEn W~ RS 1 e 2/ FL kR - 3 TR
¢ H T AP R DIE R [10] o SFE N o PR G T
Tlped RIE = 2qeg 5] BABRARE 5 Rl 5 Al

o forcd 3 MR B E R 0 20T B L RN ] & e
T e /,%rfau;ﬁ‘ I EHE g AL hIAARTRTIER S T ap
Behd AR T% o gk 1) Ede metoclopramlde TR K R

2
\et

—\

i ¥ v%’ﬁé— B Rfr®d s rE a g (hyperprolactinemia) % 7 2 ehi®

* [7] ;s Domperidone ¥ it i = B 5tk o [84] 5 Lk E W LRl iE
F o s RO AR o PR T AT R R Ao B R
B % 2ehe AT PR BRI B A B N B - B E g

i (pilotstudy) ° Z & { % %5 3 RFLILF o ©
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£ 3 2%

AT REENT 24T EDES PEZ el B RET - AR
Fopp B G ek o g T iR

Lwriteid RS 5 § enhy o

20 %M HE R B R aER

3.0 MG b AR L BEE P AR

FIv o e T AT 0 Rs R % AR B T R 0 A T4
Tl o b (25 & & R - ¥ auF o
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Effects of Electroacupuncture in Diabetic Patients with
Gastroparesis

Gastroparesis 1s a common sequelae of diabetes mellitus. The symptoms
of diabetic gastroparesis may significantly impair a patient’s quality of life.
Few prokinetic agents are available to treat diabetic gastroparesis. Prominent
adverse effects of these agents had been observed on long-term therapy that
may preclude their use. Acupuncture has been used to treat GI symptoms in
Oriental countries for many centuries. Recently, electroacupuncture (EA)
has been reported to produce an excitatory effect on gastrointestinal motility.
In this study we aimed at evaluating the effect of EA in diabetic patients
with gastroparesis. We collected 21 patients with type 2 diabetes with a =
3-month history of gastroparesis symptoms. Patients are then randomized to
one of the two treatment arms. Arm I: 11 patients received EA stimulation
on acupoints St-36 (Zusanli) and Li-4 (Hegu). Electrical stimulation using
2-Hz pulses with a 10mA direct current was delivered for 30 min each
session. Arm II: 10 subjected to EA stimulation on non-acupoints around
St-36 and Li-4 with the same electrical pulse and amplitude. They all
underwent 2 treatment sessions per week for 2 wk. Gastroparesis Cardinal
Symptom Index (GCSI) and solid-phase gastric half emptying time (T,),)

were measured on baseline and after EA to evaluate the effectiveness of EA.
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Fasting blood sugar, 1h, and 2h postprandial glucose levels were also
monitored. Results: The gastric emptying half-time decreased and the upper
gastrointestinal symptoms score improved significantly after 2 wk of
treatment with EA in the treatment arm. Sustained improvement in dyspeptic
symptoms was observed at the 2-week follow-up later after EA treatment.
There were no significant changes in fasting and postprandial blood sugar

levels in both the treatment and control arms.

Conclusion: The treatment regimen with 4 sessions of EA stimulation
seems to be able to accelerate gastric emptying and to improve symptoms of
gastroparesis in diabetic patients with gastroparesis. Further studies are

necessary to investigate the role of EA treatment on diabetic gastroparesis.

Keywor ds. Electroacupuncture; Diabetic gastroparesis; Gastroparesis

cardinal symptom index; Solid gastric emptying time; Blood sugar
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