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L E % o EH S G ¢ 4 glucagon # adrenaline 4 ik 0 47 Hp K 5
R #EH 4 > DER RN NGO B TR B R AR T %
o FRT Y IR L2 LR ARET M K G R AR OR

(NIDDM) # 4 x #& ~ %% <94 & % R Fild o

A\

Ak - B > H 7 0 £ |2 (sham group) ¥ PR HTRRk F %
kiEFE 10mAd - 15 Hz R4 AR =2 30 A4 - & 26 =2 &

4 » AR e NIDDM 5 4
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BARFT MW As LA B HY Fape 13 o
1&gk ARTR R AT B RISy R -
FEET T HRET T L MEE S 166.8+26. 6 mg/dL 0 T 418 5
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5!)’(

Frwm G 4,942,500 R éH e 5 2.841.8 (p<0.05) o ¥R BT B 4 E
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$o & ¥ ABRRTLEE R
# ks (Diabetes mellitus, DM) iZ3p & & #5751 42 ch— & 2o o

enddd LG £ 07 LA g S o (ke e 2 5 (D%
= AR &% R AR (D% 2 2R ROR & 2% & ki T
AR Q)R T ATk FRB AR B S ABARE 5§ o rT
ApEEy et g A E AR L o % 2 AR F s Lk
AR MG R Rl S F R RRRERRY F
(Diabetic ketoacidosis, DKA) I F & L ¥kt a 5 BARHFEF #
£t I (1) ERREEA (F 4 F b s S HET ) P
% 2% %20 200 mg/dL » (2)F L~ ] PEai A < 2T &2 126 mg/dL - (3) T
PRT5g HEAE 0 = B BEIS L AR A T %20 200 mg/dL o — X ¥ A T2
0 R BISR o eR R R KRB L L B A 2 A i
BREw e oK R FE A(DD B dl Q)@ £ & 1B 3 b R

T ik fa® & (DKA) % 2L/ 3 % % & 23 (non-ketotic hyperosmolar



syndrome,NKHS) (3) 3 d & 2 & 3 Jg 4o 4% Ff s AR 3 % % (Diabetic
retinopathy) ~ #% fi A 5% # (Diabetic Neuropathy) % #% s ¥ o %

(Diabetic nephropathy) ~ = x ¢ i (Macrovascular disease) =14 2 o
P2 ARG T s AL A L K Fl S B AROR

EEREIIRE > @ iE'f 0 7 U R FIRE TP E R o 4 R

R B AR F R ML B e p AR
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WEFER 3K 0 A ER 30 A ds o EhoopERE A4 130 T o &

G2 G W EGES o BRI - AT s BRI A H L Kk 55-60 % o

% B PET R A 1 R fEde Aspartame 2 Saccharine ¢ F-v¢ F X 10-20
% » 5355 25-30 Y% 0 PR SRR D 0 F X 13 300 ® v oo
B G AF I 5 BRAGH T 5B Bts ] RSN o B

SUPRE R MBS AL B R LB o - kI ITD
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maleate) » # 12 i % Ep‘?éﬁ; G F AR > T 4c¢3§37§\«§%§“§%
i o B4 A ER ORI EFEPET L HFR - FTF B E o
(4)Acarbose © ¥HA{S b HEH 4o % 3 7% > &_alpha-glucosidase inhibitor >
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b 3 B AERRE G A a7 0§ m R B Tkt Bl g E 85% b o
P - ot R iR A 4o P

(1) F £ i | &%ﬁ\;ﬁag:ﬁ 80 %14} 5«:9}3 - %) ,;}g}?&ﬁ&ﬁ& 4971 7|

11



LE T AERF ORI B T LR nmE S

H
s
P>
1\—
/\‘

FRPR O CFMT ORELA CAFER  FHEF R LT RIE

Y
3
gl
Gy
|
> =l
A
K

T

(2) F#BERT D5 LNBRBOE D FRER T E o NG Y
150 %0 T RF o FHoEA 0 T S E A B SR
PREF O FRPR R T FERT A 2R 2 TEN RS
A I )

(B EHA R ABRBERRBL > FEARBT RS - FRrmR

’H—‘-’gﬁ[ﬁ-ﬂk I’{}'é’ ’ sij/},@o/é’:‘é’/éiﬂ,};}}\o
Biient s U= it

DERTCEIEE- LR S ChE RELE S 3- + SLE ER SREE &

12



BN AR R 3T E D L PR o

@)F # (3 ) BT

2o ERIEHN o 3 FE 3 AR

Q)T (i) s @7 L)

R R A NI GVAF IR

13



PEmLERLMar R & R A HHNA T 0 { Ak
e E KRR Flt > R BEERP AA D RAaFE s - kW £ g
AETHEERL B A T0-110 mg/dl-& 5~ ¥ & 120-140 mg/d1™-

VR Gk AR R - BRI A S E S BP A R
AR ELEER BY o RE FREE  FABRARS B § T
A WA I R SO S SV ST S %T#*?“*’-’%i LRI S SN 4
mREER T ERE L F s RS o @ EIRE R 5 RT
RZ¢ o RV ETT o Vb AR e BE TR - B AP
Fowk i Se o BERRE BB Dt g ol is o @
AH oo ERARKRT MG TIFTAREIRA G RETIREA
o fIFEAFERNGER AR EREIATHBRLBEET » 3 3%
hfl

FHAFHOEI ZHDBB AL F I H o g
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(1) »#424 L% (Glycogenesis)

A5 M E S IOTRE AR B A AR P R s
(Hexokinase) & *+¢ 1§ § #E#c%% (Glucokinase) i A= 6-F4fk
# 3 # (Glucose-6-phosphate )’ &% - & ¢ h2 it F i » A= FF4E iy

EAN aq‘—vg{«frsm]& -

(2)3 4~ 217 * (Glycogenolysis)

A fRAz ey B8 2 B d gipk v % (phosphorylase) Lt ; % 3+

W fRerid FoUGh A v d Lgch AP o ALY L] BRT 5
g A f2 91 A 4 Glucose-1-phosphate 5 £ 5d Fife § § % 05
( phosphoglucomutase ) 7 i+ 35 = (Glucose-6-phosphate -

Glucose-6-phosphate # T 3R & M358 ¢ 5 C-Frfe § 5 Wi s

(Glucose-6-phosphatase) i3 3= F F 4% -

(3)#Ef2F* (Glycolysis)
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uR B o Vo i F R

T T CRE By

(D H#74 (Gluconeogenesis)

g 2R R > F § 4 (Glucose) 2 7+pE (Glycogen) ek
MoiE AT A BT BB T ATA o BERTA (T B B Bt AOFRN TR
3 s~ H @ (Glycerol ) ~ & (Lactate) % 5 &
(propionate) - #EAT2 1F% ik g [T ¢ £ L % (citric acid

cycle) e¥Rm k2 i3 A e 218 % (glycolysis) 23 F J& ©

R AT ST O R R R A N
BRSNS E R S S L & 2l

OROTRY B S A PR 0 ot 0% k4 % A

ZAN ]
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(cerebrosides ) ¥ ehpE#p ~ 4 5 ¢ 5 4 (Lactose ) % L 5L
(galactose) "% (Glycogen) ~ ¥5f& @ 74 p% (Ribose) ~ %5 5 4f &
PP PESE 2 R FE LA, 3Ry (glycoprotein) & F-v % pE

(proteoglycans) - PEsf  #HiEAZ% 34 € & 2 - L B opdod fopm ~ Pk
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FiooBP o P wmie (B cell) W 2 mEiz2we (a cell)
AR o A M Y B K e g R g e 35 pU/ml e %
A B - P O ?‘r . E%’Fﬁ’}i VERE ASFREE L P enA)
FORCEMA S EBTATE 0 TR MR A TR AR 2R

H b A o
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AR R A F Rt R 1l HA S MaEkF o e 7 2 E intron
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ML 000011
FHE TR A TLITERE ]
ol s 4 3
L Ll I— B NI s
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¥ & % ¥ - f8 polypeptide o+ » H 4o+ £ 45 58083 5 % &
d - 57 21 BrefApeenAdaz - 57 30 BrixjpaanBaa s B et
Bigd S cell? g AApN FRsLwiLE % (proinsulin) -

FASARY pEA oY o Asan Babi B RAR

2
I
&
Ty
F_L

(C-peptide) » & 34236 § F3pd o 5 A M B2 3> JEL cell
1+ e GLUT2 (glucose transporter 2) @ ¢ 1% § % 02 = 2 & R
L E B AR (S Bilmie PR E R R Fi - kAE R @
GLUT4 (glucose transporter 4) # & I|m?e % > B-n $EHE > w2 @ >

T

19



R RV e s B I

£ s T F 2 e (45%) RS T (35%) - 7
i (15%) ~ #5dmn et (5%) - B B4 & # ~ chmg s o A & £0 2 iy

vy (T6) 5 240 A A ] B fe 2 (3 fod oo

LN~

Rl

& o AU R

2

M T kBB /TR % B9 "5 %95 LPL (1ipoprotein lipase) #-

Jui

Aot b SRS MR AR R (FFA) o T 70— = 5 9FSAIR &

ORI s ek R AR A 3R M B B B-v (VLDL) > d LPL h@i %%
ARl Z e b fe? %A% 9 (IDL) - IDL o SR sjew 4 o -
WA A AP Y (LDL) > & % &% dv (HDL) 7 d #+5A

F Bk picte o VLDL e 38 o 35 4 5 ik e 2 VLDL »

Pl § iy > REFEI e RY GG A e

Bl i e o N N fod v & 4 4ot

MedLrn AR R g LPL A RIS 4 i R i

n%y;‘c,go\ﬁ;f’f?r = é:}_ ’

s R Y e 0 Bfrd By R EE T o -

Hodm o PR AR e R P SRR N S 0.1-0. 2 peg/ml > AT Bl
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&3

8 PEapra AR Y 1 2 5] 0.5 peq/ml o

F_&
ik
n
#

EECT AR

o
gl

+2310.7-0. 8 peq/ml > AEFRp o HEPR o A % £ 2 peq/ml e

—\“{
e
F_L
s
b
o
K

-

BRI AR 20 R R
{7 B 25-50 %eae £ A d PEYI BRI/ G AR S BN Ly
FHELZRNERRBOBE > ok g g ) iE &It o

s AL B RERV NG RS p R N
* (lipolysis)% £ fig i ¥ % (reesterfication) X £ /-3 o A rghsle
S = e+ b fg R4 acyl-Cod % glycerol 3-phospahte '§fq i @
= > H ¥ »glycerol 3-phospahte * p & FEFEfEiT* o = faH ¥ 7y
fornvpim g ? Rl Py A fRIEY o AR PFEE AL E 4 0§ L g
g R R R TE T R P LY PR R A L Y
BBy B E o Y TR IR R FA L RS AT
LR o R R IER AL SRR F AR A0 B RA T R
Fed ~ AABA R I0T LA A B 0 PR R R e

LA A WU Y R A ¢ I R 1 P T A I Mo o ST W
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R N § Y e

% § % 1e4ut (Insulin resistance) 7 £4pikf e ¥t g 7 4
WE s ket o £ RIME ot R EE 5 PR R HR% S & 4
WE G 2R T o PR S o % R EFE g S N Z AR
s R R s B R 2 R BpEEE (Metabolic syndrome) e
L E F et aplE o SR v R F AL RS (Oral Glucose
Tolerance Test, OGTT) - =z & * F] & 2t & & £ & T &
(Radioimmunoassay) =% & - % & ) Pancreatic suppression test »
Glucose clamp ~ Minimal model approach o izt 2 ;24P 5§ > 7 i
FONIRAA Y o WA W E N § R i 4dg ik (Hemeostasis model
assessment) (HOMA) -~ Fasting insulin resistance index (FIRI) -
McAuley index -~ Quantitative insulin sensitivity check index
(QUICKI)™ - # @ » Glucose clamp #4 48 4 | & "% § % wiifd g 4%
Yy ¥ 114 & Hyperglycemic clamp # Euglycemic clampeHyperglycemic

clamp ehff 172 2 L AR5 PP 8 A FERER > - 57 2008



FREOEWEIL - 5 AL RERA CPIFEDR I BEAAE S K
L F R BT B 120 mg/dL ERIETREL > FIRT A48
AFFLER G T BAFALS LB §EBFLERZE LR
Ak g FiE o WIIMERE T E M EF 2 FE B s F g
14 %% - Buglycemic clamp w2 4p 2 » @ § RjF A% 5 % g
ZEaF A 100 ul/mL =3 [ B> A%l ZEFAFLT A 2 e
HaFhAiE PRI N &1 82 NI &% § FrErdpik
(Hemeostasis model assessment) (HOMA)R| 5 - B > /&7 «h1 & >
HOMA &5 =~ 1985 # > d Matthews £ 11" o0 5

HOMA-IR index=insulin(uU/ml)x*glucose(mmol/L)/22.5 -
& = 2000 & > Bonora #~ % HOMA 22 Glucose clamp €k B4 -  FEid
HOMA ¥ 122~ % Glucose clamp @ if * TRk 3 ©

T NT S fI N, R AR BiEwE ] L XA
a it - kaenk i o # GLUT4 (glucose transporter 4) # # 3] wm#e

S ek AR e Y 0 RAABT o KA T A S F AR RF %
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FREfET A TS e 3§ §REE R (GLUT4) Ferd Mt 88

7 E_~%% 5 2 X4 (Insulin receptor) # Fmesdk 2 #7ig = o

F_&
g
=

]

FEMBEEE R (GLUTA) F1's Mg 6 > — 247 87 fo PI3K
(Phosphoinositide-3 kinase) 3 B > PI3-K ehi®® fiEit GLUT4 5 ¢
EBepmieiy, @A™ - L%+ g~ PI3-KiFtxm, 27

¢ Fin srEa I ek B e B AR o -

I

Fl+ g & PI3-K 26 F BB ¥ o R0 E 8 355§ F e pifdg 4

.

ETINS

G AR ST SRR Rl S R el b

S

PR AV L 0 B dmPe 2 18 > i fmP2 ¢ eh fatty acid CoA
= 5 i& - % ] phospholipid kinase C 0 & » i€ # 5 % it PI3-K e
IRS-1/1RS-2 mapa it *% > F]pt PI3-K ervid % 2. ™ "% > & % 3¢ = GLUT4
BREFHE I me > FRGEFEFMEH 2 L BLF o Tob s -
BTG BT o PRM AL € A OB TIOR b A A e g s

Z2hf 8 we (B cell)d= "o i ¥ Wi d L gEESF
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LA O KA >

$ =& ATHA Bhg g E

AR SRR G ERITg k g X IR R FIALF] 5 ATH S BbR i
ferss FoA T~ B AR A R o B d o ATHUR SEE
FEEFRIARDELHE B o LG F g iz ¥ (Insulin
resistance syndrome) ~ X & & # (Syndrome X) ~ 7*= = £ % (Deadly
quarter) ~ ~#7 2z i3 (Dysmetabolic syndrome) % -

~ 1988 & » Xz 3 7 Ld Reaven #& ) » ¥ # M- £ S o

FRRBORGFF I HRERSE 2HY 2 7 LR BRY L
BH I MTBHEHRRES L X EGE o 21998 & 5 & R Ed e
% (World Health Organization) i ;% #-ic g iz & & 5 ATH &
gt ¥ (Metabolic syndrome) » & F B-3TH A BPbp iF ¥ T & 5% § 2
Pfup e b EA B A G FS o AT
EEEp (F T ER - A )

F = MR

2. xR ¥ (impaired fasting glucose)(110-126 mg/dL)
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3. # F a3 2(impaired glucose torelance)(140-200mg/dL)

4. B%§ F ok

£t M (5 1)

LR § o BES b RCedg/E =140 mmilg 2 5% R =90 mmHg)

2. & = Fe b 7a =150 mg/dL(1. 7 mmol/L)

3. HDL *% % p% ¥ 14.<35 mg/dL(0. 9 mmol/L) » * +4<39 mg/dL(1 mmol/L)
4. BMI>30 kg/mzv “&A<F vt § 2509 > 4~ 44>0.85 -

R ptketR B 2 x E R iE o & 2 2001 # 3 RR RIEFMR R T

3= A AR % = ) 23R 24 (National Cholesterol Education

.
\
p3
3
=
I=q

Program’s Adult Treatment Panel II[) & 17 2 e

FpFF L 2TV LT LT

1. #3847 3L (abdominal obesity): ¥ 1+ "&FI>102 = 4 » % 2588 & 4 o

ST MR DT HEEREDI) s 0 A HEDB0 A o

2. 2 e =110 mg/dL

3. = 4@ Fq =150 mg/dL
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4. HDL *%= % p% § ++<40 mg/dL ~ % 12<50 mg/dL
5. 5 B 2130/85 mullg & ¢ S i REH LR K -
SERLATIR S Bk 3 R e SR - 0k f B P - B A A

i A AT R PR GHES D DEHE R P AN I YR o F R R
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BN A BdR TR R SR Ao R MR AR S0 PR R

BWEE LG M TR RY Rk g %Y #1215
Hz 9 #F ~ 10 mA =58 B T 41 30 min & § " B nic® > @ ¥ 4
L ¥ihtd B2 2 Eé’%%lﬂﬁ‘vﬂlfﬁff\fﬁimﬂﬂ Rermcdk finiz » 459 4x
RE P R PG FhER o T X FIR o LR
(Naloxone) k fe &7ef etk 88 » T &% n BE 0 iT * ¢ & > g p et
(B-endorphin) R| ¢ FIR #+a 2 F > d 7 w> T 47 ERT ,u;gg i
AR M o AER AT - B2Hz R AR R A R R
LAY - HFEM 2 Hz TG BRI MR A R R 2
FEL DTS c2Hz TEF s M A RT TIGT L R 2
l-FEeEX gL | Zans m R BETE 2z T 4D R =2
St5lAz e A ET 0 B F - 2Rk p Bt 7R T
i FF i o
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i

BAp Y WAL LG ATy Y 9 B
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R AT R B 2§ kIR AR R 11 617 % g A
PR RAERR L TRR L LT B LR R TR
FOTEE" 0 RABW - | A RS A o E R $ Y S A R R OO
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% - & 3 % (study population)
AFEERARL tZ e P g AFECFAMERLIAER
i(w&—~wﬁ£)upfﬁﬁéﬂW%%%ﬁgﬁﬁﬁ’ﬁﬁﬁ:
A s S B o S5 ATRT R AP G B AR T AL ENR| (Y 2 R s X
FEENIZ A28 RERXRERLT OfE-) P LEAFEY -
ot R PR T R IIKFEERE AR FRER
Bt ® o 84T
s~ % (inclusion criteria)
LI EpRTEHET S 5 = AR A o
2. ## /4030 3 65 o
3. BT R A4 & 140 mmflg 2 > 2 £R3R B4 & 90 mmilg

J‘l T o

4, v PR*E w EZE S+ Gliclazide JR* BV E B a = L ods o

S
iiv:t
)‘1 >
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e

[e]

31



i £ % (Exclusion criteria)
1w i B o

2.% & F vk F

3. X H 4

4. p A i S HE X EK -

5.4 B MR E XA e b~ s e HORE
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%= & 7 &3 (study design)
P~ §5 - % Fe(shan group) ¥R F %K= 2~ &

26 i & AT R R ORE e 2 DA 2 AR TR A
T oRFREWPEIIRS S - BFkE - BHRY
L 13 A o R & &R * 5L T 4 & (Han’s Healthronics Likon,
Taipei, Taiwan) » #E#* k>4 1.5 > 326G 4 - (YU KUANG
Chinese Acupuncture Instrument Co., Taipei, Taiwan) o R i*:i% %
SRR Z LR R BRI R S e By ) Bde T
LB X2 N P2 Nz Lo RFIBRE T RRRE 5 Y 4 ﬁﬂ

B BB DR M b Y ] LEEE
2. R RFERT A48 RIFRELLE o
oL EA P PERAEFEFEF R T ES
4. 0700 2 29 = 2R B A R 1.5 4 > 326G £ 5 4

flig » R vepg K (B 3.1)c HReR upER FR(R 3.2) -
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34

s\

i

g RfmegtE o, ot

kTR
:\‘\
w3

P2

PEAtE o $HRR B ARITRE S oo

15 Hz > T4PFF 30 ~48 - R




B 3.2 ¥Hpeedkit

35



T2 & =i 2 N (evaluation)

o

R AR R AT R AR AR R R AL
G AW LRP T B LA R e T AR AL
WL E R ERORELE C PR 2 W g o T3 E HOMA index e
?@%%L@’ﬁ#%&%ﬁ§%Wi2%ﬂﬁﬁi%\%%%~%$

A vREL ~ PEFIRE 2 AR W% o 35 HOMA index o P iRl § 4

—

S AR WL G B N PR AR ~ PETAE = 2 H %~ HOMA index chs
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# g 53t 4 f7(statistical analysis)

ARy B R kit (Nonparametric test) @ R b i@ *
Wilcoxon % %4t %_ (The Wilcoxon Rank Sum Test)4 45 o Fe foh {4
2 Wilcoxon # %1 % 4 %_ (Wilcoxon Signed Ranks Test) A 45 -p &

2% <0.05 > HIRZ 4)3 T‘é%a ° "?,‘5&“‘—‘,}-‘% E %t:i;i‘@—:%g;,l.% .
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FReb@ERe oo AN o Bt~ 240 25 0

Eon BRE S FREEE AL e LR o (241

241 FoREEERESR AR NTR R

%8 - 3= e P&
fE(F %) 6:7 7:6

## () 51.5+8. 6 50. 2+8. 2 0. 687(NS)
Lg(am) 161. 8+7. 7 162. 9+8. 8 0.801(NS)
WE(27) 67.9£9.4 69. 2+14. 8 0. 88(NS)
Te g B (% 58 &) 1 Zdemg™5. 5 128. 9+6. 8 0. 072(NS)
sk R (E K Adr) 5. 2+4.5 79.1+£5.4 0. 139(NS)
LT ACVEAF: ¥ 75. T+4. 1 75.4+5. 2 0. 801(NS)
o () 3+0. 8 2.8%0.7 0. 65(NS)
v E(ESL/poaad) 166. 8+26. 6 166+35 0. 801(NS)
LEF(E /2 ) I 22k 11£7.5 0. 579(NS)
HOMA 1index 4,9+2.5 4,.7+3. 8 0. 614(NS)
PR AR (E Y /) 1.5+1.1 1.5+1.1 0. 88(NS)
EER(ER/Fo o) 242.9+54. 9 243. 1£29. 7 0. 65(NS)
M (E/pad) 192, 5454, 9 174. 5£95. 6 0. 39(NS)

o TioE MR g it X B (NS): not statistically significant
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CEE T TR TR P Y ST

% % & o fE 166, 8+26.6 mg/dL 0 T &4 5 125.6+24. 3

mg/dL > 7 Bg ¥ £ & (p<0.05) - ¥ = F s+ 166+35 mg/dL > F & ¢

162.6+32.9 mg/dL > &% ¥ £ & -

250

200 |

150
3
2 il
%{: O B30 %
€1

100

50
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e (N=13) WA (N=13)
AHI

Bl 4.1 Foessmedhiisn g o xp<0. 05

40



¥

e P 4% HOMA index 5 4.9+2.5 £ 4715 5 2.841.8 3 W%

A3 (p<0.05) - $+p=F B 4. 7£3. 8> F & e 5. 124, 2>

LR ?ﬁ?ﬁ@ (HOMA index)

® 4.2

7

R (N=13)
AWl
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FoERTEDILE FE 12.246 pU/mL 5 » = 4416 9. 444, 4 pl/ml

Ao REFAR -HREFHR 11275 ul/nl F & 18 12, 4£9. 3 uU/mL -

24

20

Lk
O #3053

B3 (1 U/mL)

AR (N=13) WERE (N=13)

Bl4.3 FHReSHBeFRVEEE F LD
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PP PR T R At PR R a2 N E g B (e 30 A 4menPRaE T i
B2 B A A A+ S % R 01 R 5 B 2

PRALR AL 0 BB A AR o F B EPFE T T A}

~10.5+50 Y% - R s 46,278 %o 5 mF AFLE (p<0.05) -
2040 Bk R P BT 1L PFR L AR I ch A T

g5l (N=13) |# &%= F o {5 (meq/L)  |FFA ™ %7 &
(meq/L) (30 min) (%)

F e 1.5+1. 1 =20 7 -10. 5+50 *

HHEe e 1.5+1. 1 1.740. 9 46. 2+78

sk, TiaEHEiE WP<0.05 N-H Ak
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FHREeEgT &Y DgE s 192.5554.9 mg/dl » 7 412 &

185. 7£57.9 mg/dL - mE ¥ Z & - $tpe = F % 174. 5£95. 6 mg/dL -

F %15 170.5+£97.9 mg/dL> A F £ R -

300

250 |

200 |
3
g m iy
50 O W 305) &
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100
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F o e T A EHAR B 5 242, 2454, 9mg/dL> & &1 5 234.8+53. 7

mg/dL > BEFZ R o R EF H 243.7£29.7 mg/dL > F &

240.7+43.7 mg/dL > R F £ R -

350
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DR R L E R EE R T S

3243 FAHREDHH LT BRI A

S8 B (T ) PoE(T D) P&
e E(EL/FEF) 166. 8+26. 6 125. 6+24. 3 0.001%
i E(lE /3 2) 12. 246 9.4+4. 4 0. 084(NS)
% 5 & i (HOMA index) 4.9+2.5 2.8+1.8 0.001%
R (EL/F T ) 242. 9+54. 9 234. 8+53. 7 0. 221(NS)
SR R(FR/FE ) 192.5454.9 185. 7+57. 9 0. 124(NS)

i THEHEER @ szt A B (NS): not statistically significant  *P<0.05

e 4.4 HREF F (ST Ky B ait 247

% HRE(TED) HERE(TEL) PiE

e E(ESL/FTT) 166+35 162. 6+32. 9 0. 133(NS)
L (E =/ EA) b 12.4+9. 3 0. 346(NS)
% 5 F Iedidp % (HOMA index) 4.7+3.8 0. 1+4. 2 0. 442(NS)
R (ESR/F T T ) 243.71£29. 7 240.7+43.7 0. 279(NS)
A (ErR/pad) 174 5£95.6 170. 5+97.9 0. 807(NS)

i THEHEER @ i3t £ B (NS): not statistically significant  *P<0.05
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B AR RRe R E 2 FEOER R AR P Rl
2RI AR EE SR SE 4 il RS2 ER 2t Bt &
SIS L BIENN AR & UL APEY S o AN S R EL S A £
e B ¥ # ® * Sulfonylureas 7 # & - Metformin % % 2 2 %LiG"i%
TZDs (Thiazolidinediones) #hgli®* R 3F4 [£% > § ficehyys 4 St 1
WA TR IR RS FH PR T AP 1B
2R A BT S rS F KL F A LR F L VB K
SRR o R BERERRY 0 SET S LI B o
Ao iﬁg?;rs—’ DR s 9 SLE - 3

EHE AR TR A > APR T - BB - Ep X e
(sham group) HERF %A Wi H > R T4 KR XRLT %R
10mA > #g 5 15 Hz T4 A HE=2 R 30 448 = 26 T R 52c bt -
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1945 Liao ch# B ™0 4591 L= 2 ¥ 10 @ AR08 Fppe B eh i
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L5 F AU e i LR R B R PR AR i e

wmPe Z_

s ¢ wre ¥ arfattyacid CoA *F & »:&— 9 {1 phospholipid kinase

COEt > & #Fi i PI3-K 9 IRS-1/1RS-2 gip& it *% i< » F]pt PI3-K

A2 T o BB A GLITA &2 B 0|mree s, R E Z 10 dn

BH 42 L gED 3 o ARE R T AL

FEM S S HAL LG 4
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NPk I %Y FHETHET =2 + |/(K§]|{‘IL+%‘K§IL{‘ SaR R
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o
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py
S

SPFEL

sy
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FOEATR o GARRE Y 0 N PFIRAER R E B G AR g s R

o AR - KA 3 o Mk AL R SRR G5 0.1-0.2
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3

E

Bl

a gyl

G
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Abstract

A Randomized Controlled Clinical Trial in the Treatment of Type II Diabetes

Mellitus with Electroacupuncture

Diabetes mellitus ranks among the top ten causes of mortality
throughout the world. The managements of NIDDM patients are diet control,
physical exercise and medicines. Among patients using oral antidiabetic
drugs who initially achieve adequate blood glucose control, secondary
failures may occur that warrant insulin therapy. Some studies reveal that
physical exercise may increase glucagons and adrenaline secretion, which
could raise the plasma glucose. Alternative therapies received attention for
these reasons. Some animal model studies reveal that electroacupuncture
applying on specific acupoints, such as Zhongwan and Zusanli, may reduce
plasma glucose level and improve insulin resistance.

We undertook a randomized, single blind, sham group controlled study
to evaluate the effect of electroacupuncture with middle frequency (15 Hz)
and fixed intensity (10 mA) on human Zusanli acupoint for 30 minutes. A
total of 26 NIDDM patients were enrolled in this study. They were randomly
devided into 2 groups. There were 13 patients in the experimental group.
The main outcome was changes of laboratory parameter before and after
electroacupuncture.

In the experimental group, the plasma glucose level was 166.8+£26.6
mg/dL.  before electroacupuncture and 125.6+24.3 mg/dL after
electroacupuncture (p<0.05). The HOMA index was 4.9+2.5 before
electroacupuncture and 2.8+1.8 after electroacupuncture (p<0.05). In the
control group, the plasma glucose level was 166+35 mg/dL before treatment
and 162.6£32.9 mg/dL after treatment (NS). The HOMA index was 4.7+3.8
before treatment and 5.1+4.2 after treatment (NS). The percentage decrease
of the plasma free fatty acid level was -10.5% in the experimental group and
46.2% in the control group.(p<0.05). In conclusion, applying
electroacupuncture on human Zusanli acupoint can enhance the plasma
glucose level decrease, lower insulin resistance and lower percentage
decrease of plasma free fatty acid level.

Keyword: NIDDM, Electroacupuncture, Zusanli, Insulin resistance
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