s A ol etaiets) A 4207 A2E (20109 04¢)
] Oriental Rehab Med 2010;20(2):113-127

A3 A7\AT Aol BRA W} vwA Lo wlA = F

2 20 3>
ORISR i I i o
FAtfstn solTioyst SRiEolsnm A

The Effect of Electroacupuncture on Abdominal Fat Deposit
and Parameters for Obesity

Sung-Min Song, O.M.D., Yun-Kyung Song, 0.M.D., Hyung-Ho Lim, O.M.D.
Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyung-Won University

Objectives :

This study was performed to evaluate the effect of the electroacupuncture therapy on abdominal fat deposit without diet, exercise and herbal medication.
It was also designed to check the changes of free fatty acid in blood and catecholamine in urine to observe the mechanism of the electroacupuncture efficacy.
Methods :

10 volunteers over 85 cm(male, 90 cm) in waist circumferences were recruited, and 10 electroacupuncture treatments were applied on their abdominal
subcutaneous fat area for 45 weeks. We measured anthropometric factors, abdominal fat area with CT scanning, and the changes of free fatty acid in
blood and catecholamine in urine before treatment and after the last treatment.

Results :

In this study, significant changes were shown in weight, waist circumference, waisthip ratio, body mass index and body fat percent after the
electroacupuncture therapy. There were also significant decreases of visceral fat area, visceral/subcutaneous fat area ratio in CT scanning. The blood
level of free fatty acid and the urine level of catecholamine were increased after treatments, but the changes were not statistically significant.
Conclusions :

This study showed the efficacy of the electroacupuncture therapy on the abdominal fat deposit. But significant changes couldn’t be found out in free fatty acid
and catecholamine. Further studies that compensate for the limitations of this study are required to confirm the mechanism of the electroacupuncture efficacy.

Key words : Electroacupuncture, Abdominal fat deposit, Free fatty acid, Catecholamine
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Fe AYAARZ AES Bl A 4l
FASA M AL, &2 01 em D7 S
gatdeh A AAH71A G A (bioelectrical
impedance analysis, BIA)S |83t A& &4
7](ioi 353, AHLvITIA, g=)E o]t A}
uith dAG Agbe] WHESHE S she] oV, B2

P

TAHNYE nigom wiEre SPWe A9
At 5T SHAE FAE ol gaiel WF ¥

AE)E o
FololA ©EEe] & CToll Wgd Zzaglo
2 Z B52" WA (total fat area, TFA), 3314

W WA (subcutaneous fat area, SFA), W7gA|
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™ A (visceral fat area, VFA)S T3l mm* ©F
=2 Altsle] AbEsig o, oo o WA
w}/5) 842 WA ] (VFA/SFA ratio, VSR)S

WA B APEED P Bret e &
g AR RS WA, LSS A

=4
dF A4 vevw T2 2HEtotal cholesterol,
TC), %43 (triglyceride, TG), LU =X TH Z

&) 2~H| E(high density lipoprotein cholesterol,
HDL-C), A8=xthdll Z&| 28 E(low density
lipoprotein cholesterol, LDL-C):% =45kt
7 9] glucose, Creactive protein(CRP), leptin,
adiponectin®] 5 FEE St th A= 12
AL 5 AHoM Ale A3 103 Ale F
5 AFH ool LAkt

o

4) SAZEA

SPSS 17.0 for windowE ©]&3te] #A8& &
At a, ARE FEUH AHEAS HA,
gtez Yepdidlty. A58 de HEFAR
¢l Wilcoxon signed rank test® AT HgLomn,



p-valueZ} 0.05 ©]
Baisic,

P
Koy
oft
N,
01‘%
) %
>

A ANAT Aol BRAWH HBAE TR w3

3 55 CT2 549 348 14, WA A% AT oo 108 A& To] AAAZ,
WA, gt v 8l s, AdEAT ANE BN Esle] 23 H v Zeo] Wal=
ko] 3 #d& Spearman FHAFE o] &3 A thed 2l RE A= 2ogal AL
WEAE AlPesith. 55 CT9 AT 2471 2, Auizte s ®78h
£ B3l 3" WA A Adde H33 gdae] A2 A& A 61.75(58.73, 73.95)c]
AEA S Fote] Golr gtk o8] A& T 6040(58.63, 71.80) kgO. & 723}

A3 BMI= Al A 24.89(23.41, 27.66)0] 2o
AL & 71—)\ [e=]
. o1 7A7 14 ¥ 2477(2312, 26.68) kg/m' 2 ZHAssiTh
s ZYWOE A% A 89.50(85.00, 93.75)°1%
i A% 3 8575(7850, 91.75) em® At om,
1. TR B ool 9ol EAMWHRE A& 4 090050
0920193 A% % 087(0.82, 0.89) & 7+t

T A7 108 & A8 98, FAS 18] ok AR S AlE 21 20.60(17.88, 2413) 1212
Qo HiE AL 387409ty HF A o A& T 20001699, 22.20) kgo 2 743l
6857 kg, BT ST EUE %0 em, FF ALHA]  Th AF, BMl, WC, WHR, AAEE =% f9
TBMI)= 2574 kg/m?, it §12]/FH ] =) ot sk th(Table II).

Table |. Characteristics of the Subjects(n=10)

Age Sex Weight(kg)  BMI(kg/m’) WC(cm) WHR BEM(kg) FFM(kg) PBF(%)

1 5 female 702 25.79 91.0 0.90 31 471 329
2 5 female 588 24.79 87.0 0.89 203 385 345
3 5 female 619 26.44 88.0 0.90 216 403 349
4 50  female 5.3 2338 85.0 0.90 166 387 30.0
5 % female 65.6 % 91.0 0.90 209 47 319
6 27 female 60.7 842 85.0 091 183 424 301
7 28 female 585 2024 85.0 0.90 1238 457 219
8 20 female 616 2376 91.0 093 184 39.7 299
9 36 male 107.90 33.30 102.0 0.90 27.20 80.70 %2
10 3 female 85.20 31.29 104.0 09 29.10 56.10 342
mean 387 6857 25.74 90.0 091 20.83 4739 30.55

BMI : Body mass index, WC :

Percentage body fat

Waist circumference, WHR : Waist/hip ratio, BEM : Body fat mass, FEM : Free fat mass, PBF:
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Table II. Changes of Parameters Related to Obesity by Anthropometry and BIA Analysis

Variables Before treatment After 10th treatment p-value
Weight(kg) 61.75(58.73, 73.95) 60.40(58.63, 71.80)* 0.013
WC(cm) 89.50(85.00, 93.75) 85.75(78.50, 91.75)" 0.005
WHR 0.90(0.90, 0.92) 0.87(0.82, 0.89) 0.005
BMI(ke/ m’) 24.89(23.41, 27.66) 24.77(23.12, 26.68)* 0.017
BFM(kg) 20.60(17.88, 24.13) 20.00(16.99, 22.20)* 0.015
PBF(%) 31.00(28.73, 34.28) 30.30(25.00, 33.75) 0.093
BM(kcal) 1227.50(1077.50, 1291.75) 1220.50(1072.25, 1285.25) 0.331
FEM(kg) 43.55(39.45, 49.35) 43.900(39.50, 49.10) 0.383

Values are median (quartile min, max). WC : Waist circumference, WHR : Waist/hip ratio, BMI : Body mass index, BEM : Body

fat mass, PBF : Percentage body fat, FFM : Free fat mass

*represents p<0.05 compared to before treatment, "represents p<0.01 compared to before treatment.
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Table Ill. Multiple Regression of Post-treatment VFA

R? Significance
VFAO 0.0001
TFA change 0.9780 0.2118

Dependent variable : VFA10(post-treatment visceral fat area)
Independent variables : VFAQ(pre-treatment visceral fat area),
TFA change

VFA10 = 0.87644*VFA0+0.18186*TFA change+258 43359

Table IV. Multiple Regression of Post-treatment SFA

R? Significance
SFAO 0.0001
TFA change 0.9849 0.0013

Dependent variable : SFA10(post-treatment subcutaneous fat area)
Independent variables : SFAQ(pre-treatment subcutaneous fat
area), TFA change

SFA10 = 1.09615*SFA0+0.75412*TFA change-1300.26610

Table V. Multiple Regression of Post-treatment VSR

R? Significance
VSRO 0.0021
0.9218
TFA change 0.8580

Dependent variable : VSR10(post-treatment visceral fat area/
subcutaneous fat area ratio)

Independent variables : VSRO(pre-treatment visceral fat area/
subcutaneous fat area), TFA change

VSR10 = 0.90454*VSR0+0.00000144*TFA change-0.00327
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BIA 4& Bate] SAHE WA ARD &
5 CTE %3t S48 WA A Ae] ARA
< Yoty glete] A& H, & 74z A3
A2 A5t x5S BIA WS Folo] =
A WAANHA, yEHe& BE CTE B35
o S WA A o]t}

& A R 05109, A& F Rk 0.68

R %<
ojlem, BT o8k thp=0.01)(Fig. 2, 3).
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L] 0z o4 06 0E 10

Fig. 2. Correlation between BIA and fat CT in visceral
fat before treatment.
Before treatment, in linear correlation analysis between
BIA and fat CT in visceral fat, there is a significant
correlation. x=visceral fat by BIA analysis, y=visceral fat
by abdominal CT. y=116.55x-652.09, R=0.51, p=0.01

Ly

047

-Jb DIS n!t 06 08 lb
Fig. 3. Correlation between BIA and fat CT in visceral
fat after treatment.
After treatment, in linear correlation analysis between
BIA and fat CT in visceral fat, there is a significant
correlation. x=visceral fat by BIA analysis, y=visceral
fat by abdominal CT. y=113.71x-807.47, R?=0.68, p=0.01

A ANAT Aol BRAWH HBAE TR w3

d% ¥Z faNEMY =3 TS
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=
ol

A 338(0.83, 9.84)°l) HIE| Al& T 4.61(2.73, 11.66)
pg/mLE 271513, 2oy Tee] Fre
A% A 1885(4.64, 2843)0]%5L

(18.00, 38.82) pg/mL& Z7}8t% th(Table V).

Table VI. Change of Fasting Free Fatty Acid

Variable  Before treatment  After 10th treatment p-value
FFA, 548.00(382.50, 970.00) 626.50(517.50, 894.00) 0.721
meq/L

Values are median (quartile min, max). FFA : Free fatty acid
Differences were statistically significant as p<0.05.

Table VIIl. Changes of Epinephrine and Norepinephrine
After 10th

Variables ~ Before treatment p-value
treatment
Epinephrine, 5 3083 088 461273, 1166) 0374
pg/mL
Norepinephrine, 1o o504 64, 28.43) 3426(18.00, 3882) 0066
pg/mL

Values are median (quartile min, max). Differences were
statistically significant as p<0.05.

ZHES Ale A 168.00
(14000, 206.25)°1 H]&l] A& 3 184.00(149.25, 216.00)
mg/dLZ Z71913, ZAAEE A% A 94.00(75.25,
15000012121 A] 75, 117.50) mg/dL
= 2238 tE HDLE Al A 62.00(57.25, 73.25)
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o
S
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o193l A% ¥ 6350(60.75, 66.75) mg/dLE 7}

Z7Fetglom, IDLE A& A 79.60(56.60, 119.30)
% % 101507055, 119.00) mg/dL& =

Fo3 Wske glUTh(Table VI,

Table V. Changes of TC, TG, HDL and LDL

Variables Before treatment  After 10th treatment p-value
TC,
mg/dL
TG,
mg/dL
HDL,
mg/dL
LDL,
mg/dL

Values are median (quartile min, max). TC : Total cholesterol,

TG : Triglyceride, HDL : High density lipoprotein, LDL :

Low density lipoprotein

Differences were statistically significant as p<0.05.

168.00(140.00, 206.25) 184.00(149.25, 216.00) 0.123
94.00(75.25, 150.00)  80.00(68.75, 117.50)  0.260
62.00(57.25, 73.25)  63.50(60.75, 66.75)  0.906

79.60(56.60, 119.30) 101.50(70.55, 119.00)  0.066

7. Ai& M= Glucose, CRP, Leptin, Adiponectin
9| s}

Glucose, CRP, leptin, adiponectine Al& #

3108 A% Foll AARAE S S
Glucose= Al&  97.50(91.75, 101.00) H]3f

A% F 9650(93.75, 102.25) mg/dLE Z7}1ek
I, CRPE A% A 001001, 00203 A& &
0.02(0.01, 0.08) mg/dL= S7FeF3AT). Adiponectin
o A& A 284197, 571)9] Bl A& T 263
(1.88, 3.95) ng/mLE Ao, leptine Al
% A 690578, 870)0190e™ A& T 6.60(3.70,
7.75) ng/mLZ #2]atA 748t th(Table X).

8. Al M% BUN, Creatine, GOT, GPT,
Blood pressureQI b5}

BUNL A% 71 13.00(10.50, 1600)0]33L A% 3
11.00(10.00, 1350) mg/mL& 71431931, creatine&

120

A& A 095090, 1.00)7F A& 3 095 (0.88, 1.13)
mg/dLZ 73S Btk GOTE A% A 2150
(1875, 31.25)°1%1aL vl A& F 22.50(19.00, 31.75)
IU/LE An|ab 7k, GPTE A4 A 21.00
(14.75, 29.75)°] A% F 19.50(13.00, 28.00) TU/LZ
Aasgeh 57 g9 AlE A 12450(106.25,
134.00)°] Al% $F 120.00(105.25, 130.75) mmHg
= asiglon, 247 d9= Ale A 73.00
(6950 77.75)°] A& ¥ 71.50(63.00, 78.25) mmHg

Haskgloy BT fold Wake ot
(Table X).

A

Table IX. Changes of Glucose, CRP, Leptin and Adiponectin

Variables  Before treatment After 10th treatment p-value
Glucose,
ng/dL 97.50(91.75, 101.00) 96.50(93.75, 102.25) 0.406
CRP,
ng/dL 0.01(0.01, 0.02) 0.02(0.01, 0.08) 0.197
Leptin,
6.90(5.78, 8.70) 6.603.70, 7.75)*  0.011
ng/mL
Adiponectin,
2.84(1.97, 5.71) 2.63(1.88, 3.95) 0.262
ug/mL

Values are median (quartile min, max). *represents p<0.05
compared to before treatment.

Table X. Changes of BUN, Creatine, GOT, GPT and
Blood Pressure

Variables Before treatment After 10th treatment p-value
BUN, 130001050, 16.00) 11001000, 1350) 0188
mg/mL
Creatine,
wrdl 09090, 100) 095088 113) 0739
COT 515001875, 31.25) 2250(19.00, 3175) 0.778
IU/L
GPT,
21.00(14.75, 29.75) 1950(13.00, 28.00) 0138
IU/L
Sys:ﬂ?nhégBP’ 12450010625, 13400) 1200010525, 13075) 0213
Dlasmt:n’g; B 30006950, 7775) 71506300, 7825) 0192

Values are median (quartile min, max). Differences were
statistically significant as p<0.05.
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0.830

0.285

0.851"
1.000

0.590
0.764*
0.056
1.000

WC

VSR
0.673*
0.285

1.000

1.000

SFA

Obesity Index Variables in Subjects
0.867"

VFA

1.000

SFA
VSR
WC
BMI
VFA : Visceral fat area, SFA : Subcutaneous fat area, VSR

VFA

Table XI. Spearman Correlation Coefficients between

*Correlation coefficients are significant as p<0.05. "Correlation

. Visceral/subcutaneous ratio, WC : Waist circumference,
coefficients are significant as p<0.01.

BMI : Body mass index. Values are correlation coefficient.
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