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B PR FH 2R B A7 R S A 45 A R HE IR
e fLSHE ~ MR B2 M B AT IE R BiRsR
(norepinephrine) * {HEELEAHIIREMER
Dy BIR SN - KIS 2 B e
WA - T B BRI AR A RS TS Pt R 2
HIE A - 2 AR B RS D HE A A
T3k BN AT R JTE MR E ~ valsalva
maneuvers:L PR ESF - #RFE EZ MB35
T - ARERERIIFERRE - 1 HigLE TR N i
PERIRRA - WA RESE S fUERZIEHY H FIRGE -
IR L A A AT TR -

Lo 3R SRR o3 AT S 1 e 38 TT DL 2K B
fiti Lo B B TGRS BRI B D RE - o B R AR R Ay
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BMIFJIREZEEIE R (AR > m) FIfEEH
(27 kg) » FHEAK : BMI= (kg/m®) FHE
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MIAE R p R RS E - R —FRY
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3T (We Gene Technologies, Taiwan ) » ##
U5 8 2 B AR » M IQRSHE - EBRF
Wk AT AERR 8 - WA R RRRE IR R E
(Mean RR) FIfF#EZE (Standard Deviation of
normal to normal intervals, SDRR) - {5 HFf
tg (Time domain) FEAE o K& H bR E 7 TEHEHE
(Fast Fourier transformation) » &A1 HIE
YR -R AT A8 R B3 - 7 H G R H G
M2 EE (Power spectral density, PSD) - [fif5H
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481 (Frequency domain) "> o phR4EE
e f2 USSR Ryt R AR - DR Re e AR » Horh gy
HEER = {8 Y7 Y R R - 4 ) S HF
(0.15~0.40Hz) ~ fESAELF (0.04~0.15Hz) I
FKAEEVLF (0.003~0.04Hz ) % o {KAHTR
(LF power) HIMEHEBI BB SN G R - 5
JRR AR A Rk A L [P © MRS IE R (LB
fi7 (LF power in normalized unit; LF% » B[I{E4EL)
K (REDIR-BUESLIER ) X 100) HIRRARL
RSP E R BT - =8HDR (HF power) Hil
Jsz e o B A R A R oA L - R RIS K
MRS A - T = SR (SR
HEDER ) AR RSB E &R - |
B LB R R » Rt DUA] DARH 2R E AL 2 ekt
AR R A R e AS i 5 1 SR RE - iR AR e f3 A
AR U (ratio LE/HF ) #% 2R FA K
TG R B A2 KA T M Y SE 5 (sympathovagal
balance ) JARE » FAE RS AR A RS MK
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(ST44) ~ &FE (ST40) ~ E=H (ST36) ~ =
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40mm) BIARFEEHEA KA - BR (REAHE
B~ JBE ~ JE ~ AROVIEREL ) EEA$T204388 o —EEH
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WS Y B8 DL = AR HE R ROR » (i
Hpaired students t-testigi € & HH S RIFT 20102 52
14 o Dlunpaired students t-testfg EfH Y 2= 52 -
LAp<0.05 Ry 2= 52 -

Mok

WAt SE R 22717 > H LR AT AT T

HH BB (n=27) HHAEMH (n=27) plE
e (5%) 43.1 = 11.1 374 + 104 0.056
& (em) 156 + 4.73 158 + 4.58 0.214
#eE (kg) 74.5 £ 8.62 58.0 = 5.18 <0.001*
BMI (Kg/m”) 30.5 & 3.17 233 +2.16 <0.001*
HERELL (%) 47.6 + 7.44 33.9 + 7.34 <0.001*
FEE (em) 92.3 £+ 8.58 76.0 * 6.11 <0.001*
BE (cm) 111 + 8.22 96.5 + 5.51 <0.001*
ERE L 0.83 + 0.04 0.79 + 0.05 <0.001*

SEISME + AEH#EFE o * p < (0.05 » unpaired students t - test ©
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SHRIAT - WIRHRIRYEES ~ Bml M A 5
(p>005"%K1) - #8H  SiFEERY - ©IE
b~ B B EIFIEUE L o BB AT AR B A
(p <0.001» 3 1) - $HRIAT - FIRHRLRE S
PEDIEREERE S MRS TEIEAE - SR = (p >
0.05°%2) -

= DERGEMIYRIFE S RAEG

PURZIE 1 b 3 FIEHHH AT EAERE R AR
FNERL - RS LRI Rl 5 o080
[ FTECsRAY R-R FIRADARAR I - i T 50
AR 5 sraEEEin HIER Y R-R ML
R R S - N HET R SR AV - DRI R
HRA LR B TSR GHR AT -

&2 AEBIWA D RE EETNRIAE DT LR

= HREBRERNA

SHRIVUE R MR R R E - S ieE &
B~ BElRLL ~ R B EIFIIEE L AT L ST R AR
A (p<0.001-33) o

m ~ $RIEOREEHRITA
AR 22 1 RIPYE » Lo LRIZES#E (p >
0.05) * Ln HF ~ Ln TPFILn Var# ELEHHIHT 0
(p <0.001) ° MLF%MILn LE/HFREA (p <
0.001) - FEAEREIFZ S - Lo LEZAEME (p
>0.05) »Ln HF (p <0.001) ~Ln TPHILn Var
(p <0.05) #PLLEHRIFTHGIN - MLF%AMILn LF/
HF » HIA (p <0.001) - RfHIGHRERTR/ O3
FMELn HF ~ Ln LFAILn LE/HF Z 8L, » MAEREZE
25 (p>0.05) -

HH B (n=27) HHIEAL (n=27) p 1
Mean RR (ms) 790 =+ 187 823 £ 111 0.428
Ln VLF(ms®) 5.65 + 0.767 5.91 &+ 0.926 0.265

Ln LF (ms®) 5.17 £ 0.946 5.28 + 0.974 0.670
Ln HF (ms?) 4.82 + 121 473 £ 1.05 0.776
Ln TP (ms?) 6.60 + 0.780 6.70 & 0.825 0.669
Ln Var(ms®) 6.72 + 0.768 6.80 + 0.779 0.714
LF% (nu) 47.0 £ 16.7 529 + 15.6 0.187
HF% (nu) 33.8 + 13.7 324 + 13.8 0.716
Ln LE/HF 0.351 + 0.731 0.580 + 0.820 0.285

SEHE{H £ AEH#EFE - unpaired students t - test ©

&3 HRIGRIUELE A FHERRIA

HH IBFRAT(n=27) BHE%(0=27) p1E
BEE (kg) 74.5 + 8.62 72.2 +9.06 <0.001*
BMI (kg/m*) 30.5 + 3.17 29.5 + 3.24 <0.001*
fElELL (%) 47.6 + 7.44 44.1 = 7.39 <0.001*
FZE (cm) 92.3 + 8.58 87.7 £ 7.64 <0.001*
& (cm) 111 + 8.22 108 + 6.95 <0.001*
ERE L 0.83 + 0.04 0.81 + 0.04 <0.001*

SEISME + AEHEFE o % p < (0.05 » paired students t - test
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3 EIRERHEZOAERIR A OREEMNTE - EHREHRE R RIAEEAIR-R
FHARENREIE K - FHRSAEIE RIBE R a R R AV S SRTHRIEN -

BT BB A H 2 it se R T RERR
ARfpEE - Hrie — 2B HEmRCRER - Bk
EFRIET B RS s EAY MR I 9T - BBEEH
ARG T EAI{REH#E] (Sham acupuncture) B9k
BAEANE - K BRERIEE » $ERE S
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MR 7 L B L P ) A8 RS T 1 1+ (Rl
A HE 2 B SRR o SR BT R EL AT B AR A RR A 1
PERITERT « BIA0 - AR REHRIZEF /< (P4)
SUAIRHIR (PC6) " Erbd A RRiHE S T 1 FLRR%
R A SRR TG M+ S9N Bk » AESTHRIA
S IF Y FEE SR8 S Hey HH oy B 2 RS T T 84

(FEIE) - (BB SH BT - AR AR TE
PERIFAfRREE CREISE) -+ M aEl A RRmHE S 4
FUTAE S A EE B 0> 4053388 F Y /A2 (V7
F RIS R s s - AR e St

BT IRT T B R B 2 IRF TAT & B 1 A R A v
MEREINAER S KRS 1% - A RRAIRIAS R
TG T P o P S B - EBRL ST R 7 EL AT B
BT B UIRIAER -

AR B R L BIE R E BE MR
FH'E-6 (interleukin-6 * 1L-6) FIfEEFEILIK T
(tumor necrosis factor-a * TNF-a ) RYREF
f5  sa MBI REEREE & OFEREIRIA ~ SIEER
S e S AL+ [RT IE HE SH T B B 1R
RS RAR o AU S 18 L REeR E g el
DU AR I A R R TN - o R & S E A Bt 38
o MR BORE A T AR B R I ™
A AT R R B 3R AR R O A TS 2 AR A P
SNE S ERIHT 717 o B oy DUARHY Hh B il R A B -
T FH 1 Ze A~ 18 W DLYE 9% 25 Fe A (R 1 B g e
5 - W DU AR AR ORI TR ER - 12T
A RE LS T R R AR A BRFEASA1r » 2R
% P A LA - P9 43 U - SR 22 1 HE 27 ) ST A 2k it
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HH BIERI(n=27) 1BH & (n=27) piE
#eE (kg) 58.0 + 5.18 56.9 £ 5.02 <0.001*
BMI (kg/m®) 233 +2.16 22.8 +2.03 <0.001%
fEfEtt (%) 33.9 £ 7.34 322 £ 6.99 <0.001*
= (cm) 76.0 + 6.11 73.7 £ 5.94 <0.001*
BE (em) 96.5 + 5.51 94.5 + 5.54 <0.001*
i =dnd 0.79 £ 0.05 0.79 £ 0.06 0.018*
S AR o * p < 0.05 » paired students t - test
x5 EHRIEERBZORE R 2 XFE
HH BT (n=27) 1BF R (n=27) p1E
Ln LF (ms?) 5.17£0.946 525+1.16 0.586
Ln HF (ms?) 4.82+1.21 5.77+1.18 <0.001*
Ln TP (ms?) 6.60+0.780 7.02+0.996 <0.001*
Ln Var(ms®) 6.72+0.768 7.23+0.905 <0.001*
LF % (nu) 47.0+16.7 30.6+14.2 <0.001*
Ln LE/HF 0.351+0.731 -0.525+0.750 <0.001*
SEISME - AEHEFE o * p < 0.05 ¢ paired students t - test
F6 ETRIBIFBAHE O ERERMEZE
HH BT (n=27) BE% (n=27) plE
Ln LF (ms®) 5.28+0.974 5.47+1.05 0.304
Ln HF (ms®) 4.73+1.05 5.70+0.963 <0.001*
Ln TP (ms?) 6.70+0.825 7.07+0.928 0.020%*
Ln Var(ms?) 6.80+0.779 7.16£0.738 0.022%
LF % (nu) 52.9+15.6 36.1+12.6 <0.001*
Ln LE/HF 0.580+0.820 -0.222+0.688 <0.001*
S REHERE - * p < 0.05 » paired students t - test
F7 HRFIBRREOERSEEMZ L
HH HERERE(n=27) FEREEE (0=27) pfHE
Ln HF (ms?) 0.953 + 0.605 0.951 * 0.696 0.992
LF % (nu) -16.4 £ 15.4 -16.9 £ 13.7 0.888
Ln LE/HF -0.875 * 0.725 -0.802 * 0.607 0.608

S £ AEHEE - unpaired students t - test ©
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indexes of sympathetic fcunction) 458 » flTHRV
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Based on large epidemiological studies, it has been shown that obesity is the risk factor for
both sudden death and cardiovascular mortality. The mechanism of reducing such risk via weight
loss remained to be elucidated but the possibility of the alteration of cardiac autonomic functions was
suggested. The objective of this study was to investigate the impact of acupuncture-induced weight loss
on the cardiac autonomic functions of the obese women. By employing power spectral analysis of heart
rate variability (HRV), we examined 27 obese women with body mass index (BMI > 27) and 27 non-
obese women (BMI<27) for parameters including the 5-min mean R-R interval (mean RR), the variance
of R-R interval(Ln Var), the very-low-frequency power (Ln VLF), the low-frequency power (Ln LF),
the high-frequency power (Ln HF), the total power (Ln TP), the low-frequency power in normalized unit
(LF%), and the ratio of LF to HF (Ln LF/HF). In additions, changes of clinical characteristics and HRV
in each group and between groups after acupuncture were also compared. The results have shown that
there was no significant difference in age and power spectral analysis of HRV before treatment between
two groups. During 4-week observation, we found that acupuncture resulted in a decrease of the body
weight, BMI, percentage of body fat, waist circumference, hip circumference, and waist/hip ratio in all
cases. After acupuncture, a significant increase of HF and decrease of LF% and LF/HF in both groups
was also demonstrated. There appeared to be no significant changes in HRV after acupuncture between
two groups. Therefore, we concluded that acupuncture could reduce body weight, and also increase vagal

activity and reduce sympathetic activity. The relationship between them required a further investigation.

Keywords: Obesity, acupuncture, heart rate variability, autonomic nervous function.

Correspondence to: Hen-Hong Chang M.D., Center for Traditional Chinese Medicine, Chang Gung Memorial
Hospital, 123-1, Ding Hu Road, Kuei Shan Hsiang, 33378 Taoyuan, Taiwan, R.O.C. Tel:886-2-319-6200 ext.2600,
Fax:886-3-329-8979, E-mail: temchh@adm.cgmh.org.tw






