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Effect of Auricular Acupuncture and Aerobics Exercise
in High Fat Diet-induced Obesity Rats

Dae Sik Lee, Sa Youl Kim, Mi Kyung Jang, Min Chul Shin, Eun Jung Kim, Ki Cheol Sim, Gi Won Nam,
Myung Hwa Oh, Hyun Woo Jeong', Gye Yeop Kim*

Department of FPhysical Therapy of Dongshin University, 1. Department of Oriental Medicine of Dongshin University

In order to study auricular acupuncture and treadmill exercise involved in high fat diet-induced obesity rats. Thirty
Sprague-Dawley rats which were divided into five group. Group | : Normal diet-induced group, Groupil: high fat
diet-induced group, Group Ili: high fat diet-induced group and auricular acupuncture, Group IV: high fat diet-induced
group and treadmill exercise, Group V: high fat diet-induced group and auricular acupuncture and treadmill exercise.
In each group, body weight, serum lipid, histologic observations, and fat tissue were observed and analyzed. The
following results were obtained. Body weights were significantly increase in group Il than group |. The level of total
cholesterol, LDL-C and TG were significantly lower in experimental groups than group | . Only auricular acupuncture
was tended to body weight change but not significantly different between experimental group. The above result
suggest that auricular acupuncture and treadmill exercise effectively repressed in obesity. It would be considered that
auricular acupuncture and treadmill exercise have an effects on relieving obesity.
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Fig. 1. Group treatments(days relative to induced obesity).

ASAS ABRA(RE: 2~24T, S5 40~50%)S SA)
slpion, Webke 12417F 71 (light: 7: 00 ~ 19: 00)2.82 &35}
fic). Hong EM9] 704 Sprague-Dawley =71 815) 458
FE 8871 650 1A Alole AAE £Xg S7IA Bl
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#100,000 (Dytes Inc., Bethleham, PA, USA)E &£E3| S5
A, 240i2]E AAA0)ALEQ] beef tallow(AIN-76, high fat
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Table 1. The composition of experimental diet. (g/kg diet)

Component Normal diet High fat diet
Casein 200 200
Beef tallow - 205
Methionine 3 3
Starch 150 150
Sucrose 500 345
Cellulose 50 50
Corn oll 50 -
Salt mixture 3 3%
Vitamine mixture 10 10
Choline bitartrate 2 2
Fat % (Calories) 117 400
23} 4ol AT glo] SFAAL, A 7170 ¢ AFS
AFU 13] £F sloict dE8sEY AES 657719 IXY
o] 3F %, 10789 A5 U A% AFLE 5L, 85
7 olET} fikh RES UAIS & 1BRHY AES AF AE
OF itk

LAY Alo] BFOZ UG RES sl E R &
Z5lo] BTG UrIch UBSES 1§ 12 27 Qut A}
o /R

Vi Hlg %
(=6)CZ LFFRICHTable 2).

Table 2. The characteristic of experimental groups.

Group  Rats(n) Characteristic
| 6 Normal control rats fed with normal diet
il 6 Obesity rats fed with high-fat diet
i 6 Obeslty rats treated with auricular acupuncture
v 6 Obesty rats treated with treadmill exercise
v 6 Obesity rats treated with auricular acupuncture and

treadmill exercise

QJOIRAAIFS AN (ketamine) O F X171 & E1F 9 ¢
olol U&= Ao skin tapeS WA RAS 1S 0]FS 41915}
I 2 Qo] thA] skin tapeE THSIH 1Y 134 DAL
(Fig. 2), BB EUARIEE 102 28 3191, £5 & 12m/min
oF sl F 53] 1584 8F St 4AI5IICHTable 3).

Fig. 2. Auricular acupuncture point which corresponds to "stomach
point" in oriental medicine.
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Table 3. The procedure treadmill exercise.

. . Frequency
Week Speed(m/min) Degree Time(min) (Time/wedk)
8 12 10 15 5

ZAE= HAKE( Dragon 204/S, Mettler Toledo, USA)E AIS3I%T

2B E(Total cholesterol)& Cholesterol reagent(Bayer, USA)Z
AMESI] EH31E oM, S4ARK(Triglyceride)2 Triglycerides
reagent(Bayer, USA)E A1E JlQrt I¥E Ai(HDL-C)2
Direct HDL-Cholesterol(Bayer, USA) kit, - T X|hH(LDL-C)
2 LDL-Cholesterol(Roche, Germany) kitZ AME5kd SESIQICE
S AISBIEAZIRM 206018, Hiee Co, ltly)E  AME3
AST(aspartate transanvinase), ALT(alanine aminotransaminase) 24 Ir.

g zEsiun

c He Z7) sl e A
a zAg FBFs AAME (DRAGON 204/S, Mettler
Toledo, USA)S Al23Kd 0.1g7tAl &8 3l

5. HE|ZRSA Pa

AIEEES 43 2FHoRE 3l & 8 18 Eo
IEACE a8 AR BEE FVsly & HESI9r
Xy 232 &3k WS YAs] Yol 10% Z2UT] Y
S IHEIYCL IEE ZAE U & EEE Bof #A8 T}
S guiElel £ZAQ| g, B U ARNEE AExA Mela
X](4640B, Sakura, Japan) 71715 AHZSIA 14417 S0 MEl5kA

1

ch il B89 MzH 342 Aks E
(]
=

Japan)E AMZSIGCE AEE dklE £5 Al S|
(Rotary Microtome 2040, Japan)E AlZ35ld] A& £AYTO
2 4~5m FAE | Fosld, BR24E9 AFY] HEe
AR &Eioltol BEARZCE viEE ZAEFEE SHE
Hematoxylin & Eosin 418 4AJ5ld HEBIETE

B2 70 EAEHE B2 SPSS 12.0 for windows £ AFZSEISE

FAEE AESI[T p<0.05Q) AP FE0] UATHL BT

i

7}

1. M&Hslol njxlE Gk

il

A71E -G - g3t Jee - dAY

& 1 vlal] LAY AIFE HFT 1F Ol 55
BE 7Y ABY 7P LER HITO] fEHUEE
& AACE QlolF =g AZAI 1§ I FULSSS
BAY I Ve Aeds ASY E7ieel A UetdAlwt
AR ZA4HACE AoIFAST FULEEE Al HEA
I VM= ABY E7He0l 7Ha wA Vet Slolax=it
LR E0] MBHI S37t ASE & 5 UK Table 4).
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Table 4. Effect of auricular acupuncture and treadmill exercise on
the body weight change in high fat diet-induced obesity rats. (g)
Group
Week
Pre 316+55 31665 316£85 317£75 315#85
1 32198 317+93 31752 318+93 315¢6.3
2 333150  327+112 329458 3466 32129
3 340+142  345+109 345231 4825 332+108
4 P4a7 2117 /72T 364:37  33#54°
5 /1116 383LTS 370587 37860 345431
6
7
8

| I [l % v

373121 ADBE75' 38458 37860  353+6(°
385104 410447 393%40 402+4.1 35752
304+Q7 4474687 410344°  412+52° 3564284

Values are showed mean+SD * : group | compared with group 11(p<005) ° & group i
compared with group I, group N (p<0.05) © @ groupll, group IV compared with group
V(p<005)

2. g% X)& (TC, TG, HDL-C, LDL-C)ofl nlx|= F&k

Z 29| A Z(Total cholesterol)= &} thAT 10] 9%6+2.5 mg
JAE VIERA T, AR F O 105122 mg/ 02 F2H A &
SFUARIE0] E7IBIYTE A8E I, IV, ViE Q)X Oof vl
Bl BA SET2HE A4 VIERGTY

IUT XeHA(HDL cholesterol)= Hak thR T 0] 58+3.2
ng/ WE VIERS T, ASEHEFE O& 50+24 ng/ A2 LIERT HE
o 1o BlaiAl A8 071 Fd Ue 227 Veldrt 48
T M 56226 mg/dl, AE T V&= 55233 ng/ dLSZ ViER} 4
g7 ol 85l /K94 e &7 vEkter oldat Ed
oo "Heksl A8 VE 61:1.7ng/ W2 HE RT3 0] 26k
294 JE F7 G3E BEdvk AYR AWE(LDL
cholesterol)2 ABF 0] 11£1.2 mg/d¢ Z VIERIT QST T
7} 18+1.0 mg/dt & VIER} A8l THlalA A8 071 798
UNE SV LIETE A48T MR 1515 ng/dl, 48T Ve
17+1.1 mg/d¢ OF ViER} dEF Oofl Higle] fYd Je T4
7} LERGCE A8 VE 12413 ng/d 22 VERIAT dalF
o, 4gia I, A Vol Hiskd §9d e 247t LiERAA
orolct. ZH A W (Triglycerides) F4t thR T 10 115+3.8 mg/
d0 B UERG T AR T7} 12543.8 mg/ b = LIER} A8
ETF 071 F94 A £7171 LERG e gtz ol Hgl
AT 0, N, VE {95HH Z48lickTable 5).

3. 7+ EAX](AST, ALT)o] ni]= P&k

L AR ASTS} ALTE Hat A&l o B251 24
HZQ] &4k A 7F EARIY SRVt X6 USoIEE 1 &Y
T RSO XE7E €rk Table 6014 ASTE Fd thET
o Hlgld AUz 07} {ASHA E7K6INLL, 43T M2
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167+158 1U/L, A8 N& 16948, =
135£159 IU/LE ViER} 48+ O, A8 1, A Vol bl
sHd 2014 Qi 2T LIERGTHp<0.05). ALT 42X QA AST
o} 2'2 ABS HCi(Table 6).
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Table 5. Effect of auricular acupuncture and treadmill exercise on
the serum lipid level in high fat diet-induced obesity rats. (mg/d¢)
High Fat diet Intake

Growe ' I i N N,
ch(;gts?e!zrol 9625 105:22° 92380 Q2 7oe2)
choTe%ero\ 5832 50£24°  5626°  553% 61£1.7
o TEI2 B0 R 7 12413
Triglycerides 11538 125#38° 7944 7543.6° E5434°

Values are showed mean*SD. a : group | compared with group 11(p<008). b :
group Il compared wih groud Il, group . ¢ @ group Il and IV compared with
group  V(p<0.05)

Table 6. Effect auricular acupuncture and treadmill exercise on the
AST and ALT level in high fat diet-induced obesity rats. (IU/L)

Group | Il 1] v v
AST 133£10.7  209+100a 167¢158b  169#80b  135¢158h
ALT 62+43 83+4.2a 75%4 50 72x42b 614420

Values are showed mean+SD. & group | compared with group 1Mp<Q0D). b: group il
compared with group i, W, axd Vv (p<009)

4 2BFS) =R @Y B
TEEY £x XYO) 7 Fig, 3oI4 AEF 12 3, @

2}2F 2.8105g, 2.8+04gQ & LiEht Y AFF & 3, 2
47+14g, 46+1.1gC 2 LER} A8 1o HIslH dgT
A 7Yd A EIBINCE AT MoAe 3% « 474
3.9:0.8g, 3.8£0.7g, MBI V= 2t & 242t 3.320.6g, 3.3:0.5g2
E UERE AgT 04 Blol steEdA] /S Z44ag UEl
ok 483 Vi 3l @ 217 25:04g, 2.5203g2.2 VIERLL 4
T Ol visl] #Ad A= Zart ekttt 2ela A
Vi 48T I, Vol disld 794 A 23tk p<0.05).
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The weight of fat—tissue around
testicle (g)
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Group

Fig. 3. The weight of fat-tissue around testicle.

o B siNict. Fig A= BUUETOE E4 7 2FolH 4
AT O olAE AEZe] A1 A2 NYUAFOT 915}

s

fol

o

FA EEof AghEE(Lipid vacuolization)7} 0] £33,
B0l Al 4] B4 (Cell degeneration)o] A RTHFig. 48B). 4
T M3 A8 Ve A8 2718 H AW 5
g HROm(Fig 4C, 4D), AT VollA= Aghd H5o] AA
V25 AT HFig. 4E)
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Fig. 4. Histological findings of liver tissue in experimental
groups(H&E stain, x10G). (A) Normal control rats fed with normal diet, (B}
Obesity rats fed with high-fat diet, (C) Obesity rats treated with auricular
acupuncture, (D) Obesity rats treated with treadmill exercise, (E) Obesity rats
treated with auricular acupuncture and treadmill exercise.
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