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AIFF S OR® AR X ENAFL SR A S 2 AR 0 B AR R ah e
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Wistar rat : 2244 8-10 i¥ » $8 &€ 350-450 5 -

STZ-rat: z2+ Wistar rat 8-10 i+ » % & = % {4 2 STZ(60mg/kg > i.v.)
HE B HAE RV ERIS L MEE R P RS T s Ak

%
&H

o i

5 ég‘l——:‘s /él-_

BB LI 2 frenk bR h ko &

i

2 R E) ”3‘-’;7;%73_]]
5 (anterior tibia muscle)iT# @] 1/6 ehi=% » Boi B K = 2 4+ 4 o

FrE R 0.5 3284 (FRDF) £ FA ok K9 2-5mm >

I &+ 7 41 (Han’s Healthronic Likon, Taipei, Taiwan) > -] &% ] &_

Ji

2R RERT

Rl B R4S = ]S

I

1 15Hz/10 mA T 4+ 60 + 43 >

B~ X @] : (Romita VV et al., Brain Research 1997)
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Zusanti

Right Lateral Lower Leg
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B 3.1 2 Wistar 8453 7 & 8 0R
$ * =B (Romita VV et al., Brain Res 1997
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® %y bHEatE E% Intravenous Glucose Tolerance Test (ivGTT)
1§ 4 r0 A &b L 9 a3 Bt (pentobarbital 40mg/kg i.p.) JFrfs e
2.4 ERE 1 gkeg § F 8 (glucose) °

3T RS 22 015306090 445 (min) < T B2 HE 2

® IRIEtd 32 g BW-KES% (Saline)

1. &4 ra A = b L B iyt B4 (pentobarbital 40mg/kg i.p.) JFrfF e

2. d M FERAeir 1g/ke 8 B-KEH% (Saline) o

3. T RS 2 015306090 4 45 (min) < 7 B2 HEE 2

4 I ledkik 2 IE&?_H—)‘%;.%;%

1. #-4 W24tk (IWORX) i 4423 T %% o

2. @ EW YT FEBEEE - B TR S E R

3. W E A TS S RTREE LT -
4. ¢ T H A AAMI @8 B 7] INORX b &

Channel 1 - 2 -
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F %= vt ivGTT & > Wistar ~ v B %2 STZ-rat » 74> 15Hz £ 7 §
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. [l ~ PRRED > RIR
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i /
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% = & it A 45 (Statistical analysis )

AAFET P s FEBEY T ELEE R T (Mean+S.EM.) 4 7F o
T AF R £ H 713 % B i~ $7(one way ANOVA for repeated measure) # *
W T PR B SEF ¥ oscheffe’s W T (SR o ¥ X B oA
FEAE S B B EF P L B o P ]2 0.05 0 i

MPRLPE RS FUE LSNP M SPSS 1153 F -
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A5

sr 3 ¥ %

Rl

T v RAILE Fok(saline)T o & ¥ BB R R K= 2
15Hz &2 72 g ¢ene T RIZHE2Z £ 8 o

Pen: 44128 H-K(saline)™ vt it ¥ F R fopm 80 T4 TR

- =

PTREE chgk L o
4-1-1 2 28 B LT HME 2 FF o

&osaline Sk 5 - 7 R K RHEL b BRBRF T2
AR EPEE THELRE G A AR AR 4. DY i BT
(wl)?r%%ﬁfw}% Ha 4 (sl))a0~15~30% 604 (p < 0.05 ) wl A%
% 35.06£2.51 ~ 35.76 £1.62 ~ 35.62 £2.55 % 36.47+2.82 & > sl A %] 4
31.37 £1.93 ~ 30.87 £2.00 ~ 31.99 £2.19 % 32.021 £2.30& > wl = i pF ¥
gLy A3t gl e 2R (w2 vs. 2R P ELE (p>0. 05 )
TR L F C HERRRRAFRET AR T EN C AHEREFS

3 g BL -

EAEARR BT R R gr(slvs.s2 et ™ 5 AT E K ETISAF R

"
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Freag s (p<0.05 ) 4% (sl) 53087£2.00% ; #&

i gl

(s2) 533.96+2.30% -

F_*
F
i
Bial
=

A8 Wl vs. w2 )t ®T R F P ELE (p >
0,05 ) FL & & =2 AE@mRAp T2 BEFRARTEF S K20

£ 4o T B 4.1 A5 o
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37.000 —8— (w1) Wistar + saline +
36.000 - EA
35000 - - & - (w2) Wistar + saline +
34,000 - NON EA
33'000 —@®—(s]) STZ + saline +

' . b3 b4 EA
32.000 |- b2 - -k - (s2) STZ + saline +
31.000 NON EA
30.000 ft

Omin 15min 30 min 60 min 90 min
[ el
Bl4.1 2SS HELTHEF2ZEL o
7Bt & BU(wWl ovs. sl R AeniE i T AR £ R 5 St b

& o (wlvs.sloai>bivi=lt04°p<0.05) - fdf o B(sl vs.
2 )7 RRAETVRT o AR ESRETISA G B PR &(s]
vs.s2> # o p<005 ) il ¥ RF AERETVRT 5 PILF

mEZE (p>0.05)-
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4-1-2 #4125 #-KT R-Rinterval F gg2 #2585 -

=%

“osaline ik 8T 0 FOUBILDE ¥ B T B RAFIEY & B PR T
RE 3 FELTHAATHNFEETEELY 15 A &Y
17 & 0 (Wl vs. s1)% (W2 vs. s2)eFnt #i(p < 0.05) » &+ # &3

& 153.90 £11.79% % > W Foh BT & (sl) 518511 +11.65%#) > & ¥

RZEE 4 (w2) 5164.66£11.69% F) > ¥ PR T BZER 4 (s2) 5

191.53 £28.85% #) °

BEAEARR B & T A (sl vs. s2) S T o BT AR T 5904

&
~xbe

2z

VL :‘L
‘,VLJF

g &P <0.05) T4 (s1) 5166.67+17.80% F) » 247 4

Az

(52) 206.07 £29.47 % ) o Tyt T &F Sgefk fop Ble TR R

R S g ¥ 4 8 o

AT EWL vs. W2 )t T s R P RELE (p >

0.05) > 4= @] 4.2 7 o
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210.000
—8— (w1) Wistar + saline +
200.000 EA
190.000
- & - (w2) Wistar + saline +
180.000 NON EA
AN
5 170.000 ,
a —@— (s1) STZ + saline + EA
160.000
150.000 - -k - (s2) STZ + saline +
140.000 - NON EA
130.000
0 min 15 min 30 min 60 min 90 min
Fi
Bl 42 2431235 #H LT R-Rinterval BF §E2_ % 1 o

be

# oS < B(wl vs. sI)(W2 vs. s2) * F &R 4

ETEEAY 15 A4 i A o (abox>y p <
0.05) - AMEfHRG £ T 461 vs. s2)d T o BT EKfE

sk 2> L
wo ‘1_;

TH90A F Bt L RMH p<005)c hl F B & T (W

VS.W2)e b T o R P EALR (p>0.05)-
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4-1-3 24 315 B-KT QRS complex & ez 258 o

3]

t saline ek T 0 F U RE ¥ REIEY B BB R 0 7 ¥

BT AT AR T SR R < X)) 10 B Ao AR E B R AR
3 oAt aE &(wlvs.sl) 2 (W2 vs.s2)2 b fi o (p>0.05) o

2

2

EAE R R R T Al v s2) I T A A PERBEINL G PR A

(p>0.05) -

AR EG ATH(WLys W2 T o AL PFR BRI G P AL

(p>0.05) 4T B 4.3 #7 o
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70.000 r

65000 - ®- —8— (w1) Wistar + saline +
Y . EA
60.000 r ""”0\
I ®----9 - ~& - (w2) Wistar + saline +
o 95000 1 Asel g NON EA
Wm\ S
50.000 r A
—@— (s1) STZ + saline + EA
45.000 r
40.000
- =& - (s2) STZ + saline +
35.000 NON EA

Omin  15min 30min 60min 90 min

F

B 43 24328 KT QRS complex FFE% it o

7 BN A B(wl vs. s1)(W2 vs. 82) A E R 4R 2T A enik i

AR (p>0.05)-
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t saline Syt LT o T R ¥ Rehe g b AR B A
TAEE T (sl vs. w) B 15 A dPF T B3 R &(p<0.05)
B34 (wl) 5392242975/~ » BFcm &R £ (s1) 533624286
/Ao e 2ET A (W2 VS, S2)eniE T L R0A B0 F el & (p
<0.05)> & ¥ KT 4 (w2) 7373.5429.2% 350.5 +40.85%/4~ -
FRZET & (s2) 5323.6£33.2% 296.9+43.750/4 > 0 L 15
i S e LS

AR RO B R A T (s1vs. s2) 0 B AR T %904

e
b

B A (p<0.05)> T4 (s1) 5363.8438.95/4 5 2T 4
(52) 296.9 +43.7=0/4 o gt T 4T 4o BpFS T 4B g~ Blo it gt
TEFLE

ElF Ry AT HWLvs. W2 )b )T B AR ET 5304 260
A Rl &P <005 ) e (wl) 5407.8+29.1%

411.8 £22.6=t /4 » 2L 3 4+ (w2) 347.2 £28.6% 344.0 £36.5=x /4 » 4o
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—8— (w1) Wistar + asline +

420.000 EA
400.000 -
380.000 r - & - (w2) Wistar + saline +
_ NON EA
360000
'R
340,000 T
' —8—(s1) STZ + saline + EA
320.000 -
300.000
- -k - (s2) STZ + saline +
280.000 | | | | | NONEA
0 min 15 min 30 min 60 min 90 min
Eﬁ“ ftil
Fld4 28 BLT cprani
RN BT AT (wl vs. sl) % 15 & 43 a]:‘%”ﬁ B R &

(wlvs.sl>a>b p<0.05)> # e 438 & BL2L7F 47 (W2 vs.s2) &
090 » 487 L3t E Z (W2 vs. 820 xi>yivi=1t02°p<0.05)-

AR AR R R AT (s vs. 52 )0 R ESRET %90
AR R RSt E R e(slvs.s20 # 0 p<0.05)° &
*FRGF AT WL vs. w2 )t 1T o AR AR T %304 60

AEg st b g &(wlvs. w2 X p<0.05) o

E
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i

B v RG FHEAMEAVCTD™ » & F B e fopm B> R4 &

23 |5Hz ¥ 2 4T BEREZ LR

pent b MR (AVGTT)™ il ¥ Rfctbfop B> T £4

TREME g
4-2-1 § F Eat B 5% T HWE L BP

b IVGTT sy ™ » 7 g e § BUHE § v # 0 0p B
2R E T A (Wl vs. s1)E 2ET 45 (W2 vs. s2)ehiE T RIE 2 AR G
B b ehR A(p < 005 )0 & ¥ BE 4 (wl) 4w 53643 +1.44

36.46 £1.24 ~ 36.68 £1.73 ~ 37.23+1.71 % 36.12£1.96 & - #% Fj Js B &

B B
&+ (s1) & %) 533.16 £1.07 ~ 32.37 £0.97 ~ 32.98 £1.67 ~ 33.19 £2.07

% 33184289 & o & ¥ R 22T 4 (w2 ) & % & 3515£1.25 ~

34.44 £1.33 ~ 34.06 £1.30 ~ 33.94+1.20 % 33.85£1.08 & -~ #% Fic s BU 2%

T4 (s2) A~ % 531.13£1.65~30.72 £1.86 ~ 30.10 £1.99 ~ 30.17 +2.23

3 29.53£2.14 1% -

CAR AR B R TG vs. s2 )t RT 0 AT ASRE T $30

60~904 F i3 F R H(p<0.05) T 4 (s1)A % 532.98+1.67
33.194£2.07% 33.18 42.89 % » £ ¢ 4+ (s2) 4 % % 30.10£1.99 »
30.17 £2.232 29.53 £2.14 /& Wyt T 47 & = fpps 2 IVGTT ™ # 5k
T B2 W o
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English Abstract

Acupuncture had been used to treat diseases for several thousand
years, and there were a variety of theories to explain the mechanisms of
acupuncture, including gate control theory, double gate control theory,
neuro-physiological effect, neuro-chemical effect ~ neuro-endocrinological
effect and humeral mechanism, but its mechanisms are still unknown.
The different functions and different actions of acupuncture were noted
when acupuncture was used to treat the diseases. this study is the
continuation of acupuncture’s effect on the diabetes mellitus (DM).

The DM is ranked among the top ten of leading causes for death
through out the world. The control and prevention of DM is getting more
important due to its complications and disability which made huge
economic loss and the cost effect of health. The cause of the illness
mostly due to the high levels of plasma glucose, make the peripheral
tissue dehydration, then let the blood too sticky and reduce blood flow in
blood vessels. The high levels of plasma cholesterol and other lipids
attach on the wall of blood vessels then decreased the vessels elastic,
which change the vessel fragile and the permeability of blood vessels,

thus difficult to control blood pressure. Further, the acupuncture affect the
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autonomic nervous even heart beat. In this study, we would like to
investigate EA stimulation on STZ and normal rat to explore the
physiological changes of electrocardiogram (EKG) and body temperature.

Male healthy Wistar and STZ induced diabetic rats were used in this
study. Under anesthesia by pentobarbital (40 mg/Kg, i.p.), we will
proceed two major experiments, the one is under saline and the other is
under intravenous-glucose-tolerance-test (IVGTT) background, Then the
rats will divided into experimental group (EG) treating 15 Hz
electroacupuncture (EA) on bilateral zusanli acupoint for 60 min and
control group (CG) not treating EA for the same time. We will compare
the effect of electrocardiogram (EKG) and body temperature between
different animal models and different treatments (EG and CG) by time in
90-min observation.

As the results showed, STZ and wistar rats’ physiological indicators
(heart rate, body temperature, RR interval) had significant differences.
The STZ rats’ heart rate was slower than wistar rats’, and their body
temperature was also lower than wistar rats. The short-period of EA can
elevate STZ rats’ heart rate closer to the wistar rats’. During the IVGTT,

these phenomenon was not significant, it’s may be the load of the glucose
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under IVGTT that stimulate the parasympathetic activity. The role of
acupuncture’s effects on sympathetic and parasympathetic nerve may use

the heart rate variability (HRV) for further analysis.

Key words: electro-acupuncture (EA), electrocardiogram (EKG), zusanli

acupoint, intravenous glucose tolerance test (IVGTT).
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