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Objectives : This research was performed to investigate the effect of herbal acupuncture
(Atratylodes japonica Koizumi and Coix lachrymajobi var. mayeun Stapf) at Pungnyung(ST40) and
Unnungchon(SP9) on weight gain, food intake, food efficiency, serum of lipid concentrations, Liver
function and HDL to total cholesterol ratio of rats fed high fat diet for Sweeks.

Methods : Experimental groups were divided into normal group(Sham), high fat diet
group(Control), high fat diet and Atractylodes japonica-herbal acupuncture in ST40-SP9 treated
group (A]), high fat diet and Coix lachrymajobi var. mayeun Stapf-herbal acupuncture in ST40-SP9
treated group(CL), high fat diet and Atractylodes japonica+Coix lachrymajobi var. mayeun
Stapf-herbal acupuncture in ST40-SP9 treated group(AJ+CL). Herbal acupuncture was bilaterally
treated at the level of 1325mg/kg body weight per day.

Results : Body weight and food efficiency were decreased in AJ, AJ+CL. Feed intake was
decreased in AJ, CL. The level of serum HDL-cholesterol was increased in AJ, CL. The level of
serum total cholesterol, LDL-cholesterol and phospholipid were not significant. The level of serum
triglyceride, free fatty acid were increased in AJ. The level of serum AST was decreased in A],
AJ+CL. The level of serum ALT was decreased in AJ, CL, AJ+CL. The level of serum ALP was
decreased in AJ+CL. The HDL to Total cholesterol ratio was increased in AJ.

Condlusions : Atractylodes japonica-herbal acupuncture in ST40-SP9 can control ‘the body
weight, feed intake and feed efficiency ratio, HDL-cholesterol and herbal acupuncture combined
Atractylodes japonica with Coix lachrymajobi var. mayeun Stapf is effective on Body weight, feed
intake, feed efficiency ratio, protection of liver function and prevention cardiovascular risk by obesity

Key words : Atractylodes japonica, Coix lachrymajobi var. mayeun Stapf, high fat diet, herbal
acupuncture
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1 &

AFo] <F 150~180g2] Sprague Dawley Al
o ARE ARFAWRE, 24~26T) WdlA
BT AMRE FE3] AFASH d9A ASE
F Agd AMEEAT

(2) A&

AR HGGIFALR, )Y AL £
Sl (221 %), 2AWH35 %), 24760 %),
Z3E[Q0 %), ZE06 %), 204 %)°INe
o, TXEFAIE(Dyets. USA) 74-& protein
(177 %), fat(400 %), fiber(5.0 %), ash(4.0
%), moisture(3.3 %), carbohydrate(31.4 %)=,
Zt2a 742 protein(0.732 ka/g), Fat(36 ka
/g), carbohydrate(1.21 ka/g)2 % 5542%a/g°]
Atk

2. 4

1) & &4

Zt TEL Ao EE FEHT 72 A
4 (Sham group, Sham) IAVF AIEE &
o FAHAF & diZT(Control group,
Control), X 8F AIRE 33t EINEEH
(Fat+AJ group, A)), IAEF AlRE TF
3l B8R (Fat+CL, CL), IX8F A}
28 IEs BENAENCESEEN(Fat+AJ+CL,
AJHCD STz B

(2) Ay =A

=4 B BRI 2 200g BT
100g7} FE- 100g2 &8 § 42 S/
1,000 mi¥} A 3717 B¢ 8 e J9X
2 o493 % 4% (Centricon T42K,
Italy)Z 5,000rpmell 4] 3023t A&t 4
TAE FH3ltk TN rotary evaporator
(Buchi, Netherlands)® +8& ZFUAA 100
mZ A% FFIHoH, 5 HKe 52
Az7|GHFA AL )2 -0TAAN 54
AZAA HFHo = dojA HA9 ¥ 7
29.7g, 239g, 21.0g°IRt.
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A3} shamT 82+002g/day, control<
0.3+0.04g/day, AJ¥2 7.6100lg/day, CL¥<
6.9+0.26g/day, AJ+CLT2 83+0.25g/dayE “}

o) Y3t controli(P<0.001)L 9%
Z718 B goew, controlvd AATFEI
2} ]l controloll ®Idk AJFH(P<0.001)3}

BRI T CLZ- (P00 #9% ZAAE EHAY
Shamv 3 controlT ¢ H|xo|A sham (Fig. 2).
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Fig. 2. Effects of

herbal ‘acupuncture (AJ, CL and AHCL) on the Food intake in high fat

rats.AJ(Atractylodes japonica),CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SPS bilaterally as herbal acupuncture in the rats. Results are shown as meanzS.E. +++
P<0.001 as compared with the sham group. *, P<0.01, =+ P<0.001 as compared with the

control group

3. 4o|g&0l ojX= FE

Big, BRI 0% Bt UL, BE
B ol nAA o2 fdd fERE
Ble Holagd "AE FE¢E vjn FHF
A%, shamT 423:090%, controlZL 484+
19% AJFe W2229% CLTE 49529
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controlTol| H|dl] AJT(P<0.01)34} AJ+CLT
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EASATE 2 AFTE o] A48 2oL
Window-§ SPSS(version 1005, SPSS)& o] &3}
o, B 23 Wy 5 Mann-Whitney U test
£ NP, AA Age) EAHA o
AL N7 POMBOIA &JuE Bodslgnh

. &R #&

1. M EHatl ojxl= F1

S, BRI E B, BRI, Bis

B #Egol 1oz e AEWE
Bel AFdst wxe 9%E vo B
47, shamire 340.07g/day, control®&
45+0.18g/day, AJv*2 21+0.17g/day, CLZ&
3.3+0.29g/day, AJ+CL+2 3.0+0.13g/day2& '+
ERAATE

Shamw# controli=2] H]wolA sham®
o) B]3lY controlZ(P<0.001)& 93 Z7}
€ B%od, controldd AYFEY v
A controli#el] HE]  AJT(P<0.001)3}
AJ*CLZ(P<0.00)& #9% ZAE HYY
(Fig. 1).
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Fig. 1. Effects of herbal acupuncture (AJ, CL and AJ*CL) on the body weight in high fat rats.
AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SP9 bilaterally as herbal acupuncture in the rats. Results are shown as mean+S.E. +H+
P<0.001 as compared with the sham group. * P<005, =+ P<0.001 as compared with the

control group
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SF&(ST40)-2 v FF(head of fibular)$}
ZEAHmedial malleous)®] F3toA M2
(peroneus longus) -9l QIAIe} A8k
FHE H3lY1, BER(SPYLS AEF U=
(medial epicondyle of tihia)®} B2 ius
muscle) Atojolx QA Fgahe Holz 3
SR BT BER S Bt &S
BLAENY) $H(1325me/ke)S 22 2
AL R 55 Fet A&t

4 AE L 83 £

Zt FEY WMEL FAlE F 55F9
g8l ¥ 5 mig dglen, o8 149
227 ](Centrikon T-42%, Kontron instruments,
ltaly)el A 5000 pmo.2 1087 A|3sle] &
42 EEsiTh

B AF, HolHAF € Yolag &4

AT QDL 47102 557 5 v 1
FUo 134 53] AN, Ao|E-&(Food
efficiency, FE)2 A&7zt 39 & Al 43
Foll i AF) F7HEe] vEMN g A
o2} ALtk

FE(%)= [(Body weight gain/food intake
(2)]x100

(6) Total cholesterol =3
Total chdesterd2 Chdlesterol-SL. Kit(FI ITech,
France) & AH&-3td ZA3Qh

(7) HDL(high density lipoprotein)-cholesterol
&4

HDL-cholesterol> HDL-C-SL Kit(ELITech,
France) & AH8-3t ZA8ch

134

(8) LDL(low density lipoprotein)- cholesterol
3
LDL~-cholesterol(Direct)x= LDL-cholesterol
Kit(Daichi, Japan)& AF&-3}o ZA31gch

(9) Triglyceride &34
Triglyceride™ Triglyceride-SL. Kit(ELITech,
France)& A3l &A1k

(10) Phospholipid &%
Phospholipids= PL-E Kit(Eiken, Germany)
£ AH8-3to A3

(11) Free fatty acid &%
Free fatty acid® Sicdia nefazyme Kit(34
313}, d=)S AMgsle] ZAsq

(12) AST(aspartic aminotransferase), ALT
(alanine aminotransferase) Z#
ASTS} ALTE Z+2} GOT-SL Kit(ELITech,
France)®} GPT-SL Kit(ELITech, France)&
ARS8t &g

(13) ALP(alkaline phosphatase) <3
ALP= ALP-SL Kit (Eiken, Germany)g
ARS8l A3t

(14) HTR(HDL to total cholesterol ratio)
4
AEEA A3 9FE WA ABHE
£821%1 HTRLS [(HDL-cholesterol) / (total
cholesterol)]9] 4]-& Al&3lod Ak&algich

3. 8AIXz|
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Food Efficiency (%)

Control

Sham

Fig. 3. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the Food efficiency in high fat
rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meantSE. +
P<0.05 as compared with the sham group. *, P<0.01, as compared with the control group

4. Total cholesterololl o|x|& &t

B, BRBER]A I B, &L, &
MEEECS %ol nxdolz Fat
d EWEE total cholesterole] © x| &
IS v Y A7, shamTe 708+
2.550mg/dl, controli*& 82.3+2.12mg/dl,
AJT2 79.0+058mg/dl, CL#<& 805+

1.44mg/dl, AJ+CLZ&
e AT

ShamT# control#2] H|WA shamd]
B8] control#(P<0.06) #o)3 Z71e ®
FoH, controliT® APTEZRY )
control 9] H|3le] 7 AYFEL F2Jg x}o]
2 ol wsttkFg. 4).

86.0£0.41mg/d1&
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Fig. 4. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the Total cholesterol in high fat
rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meanzSE. +

P<0.05 as compared with the sham group

5. HDL-cholesterolol| o|xj= A&

B, BRR] 9 Bk UL, B
EERCS] EHol AP ol2 fdd
EFE R e HDL-cholesteroldl V] X]&= 9%
g v #FIF A, shamdL 66.1t
4.46mg/dl, controli< 47.4+2.39mg/dl, AJ
T2 6303+3.80mg/dl, CLT2 587+2.46mg/

138

dl, AJ+CLZ€ 54.9+5.23mg/dl& YE
At

Sham#} controlT¢] B4 shamol
H)3}] control#(P<0.01)& F9% A8 B
Hor, cotrdwd AFTEZS] HlaelA contra
ol H]8l) AJF(P<00DFH CLZP<0.01)&
Fo% 3718 RQrHFig. 5).



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 2. April 2004

HDL Cholesterol (mg/dL)

Sham

Control

*% .
‘ Kk
AJ CL AHCL

Fig. 5. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the HDL-cholesterol in high fat
rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meantS.E. ++,
P<0.01 as compared with the sham group. *+, P<0.01, as compared with the control group

6. LDL-cholesteroioll o|x|&= &k

2 sl 9 i B, Bhs
BLUCe] #Bglo] Aol i BERE
B9l LDL-cholesterolol] mxl&= 93Fg Hluw
3 29, sham?2 28540.87mg/dl, controlT
2 30.7+2.10mg/dl, AJT-& 30.0+2.24mg/dl, CL
T2 25.0+1.47mg/dl, AJ+CLT& 288+1.61mg/

d-& JerAk

Sham# controlT¢] H]2o|A] sham
of B]&td controle FYAL YAA T
FHEEE Ao, controltd AFTE
Zte] Hlale) A controlTol HES #2A
< {UYA T CLEAAN #B2FEE B2d
(Fig. 6).
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Fig. 6. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the LDL-cholesterol in high fat
rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as mean*S.E,

7. Triglycerideol| o|x|& H3&t

SR, BRI A B, B, B
MEEECS] ol nAdyolz fut
" EWERY triglycerided] w X o3k

£ Hlx #E3 AH, shamd 27.0¢ 2.33mg/
dl, controli*& 4861522mg/dl, AJ#&
335£0.71mg/dl, CLa& 36.7+4.19mg/dI,
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AJ+CL& 43.3+3.70mg/dl-& YER ST}

Shama#} controli*¢] H]&ol4] shamitol
H]3t controli(P<0.05) o3t Z71E B
em, control#® AYFEZFS] oA
controlol] H]&te] AJT(P<0.05)L &9J3t 7+
28 HtHFig. 7).
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Fig. 7. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the triglyceride in high fat rats.
AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SP9 bilaterally as herbal acupuncture in the rats. Results are shown as mean+S.E. +, P<0.05
as compared with the sham group. *, P<0.05 as compared with the control group

8. Phospholipidoll o] x|&= <&k

B, BRI A3 B, BE, B
MEFEC ol axdyolg futd
FE#E B9 phospholipiddl] P X& 432
Hu @& d3 shamw& 100.7+2.32mg/
dl, control¥& 109.5+1.68mg/dl, AJ7&
106.8+4.48mg/dl, CL*< 106.0+2.16mg/dl,

AJ+CLE# 2
At

ShamiZ# controli*®] H|WA] shamTol|
H)3t control#(P<0.05) i3 718 B
AoH, control T AFTEI] HTA contrd
o) Hlsle] Z APFEL Fode QA g
B2 EE B YHFig. 8).

104.8¢ 3.52mg/dl€& YEHY

141



B - BRI BREL, BLO)o] REAEE FRY ERERA Xc BB

125

100 |

7

Phospholipid (mg/dL)

Sham Control

Fig. 8. Effects of

herbal acupuncture (AJ, CL and AJ+CL) on the phospholipid in high fat

rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meantSE. +

P<0.05 as compared with the sham group

9. Free fatty acidoll o|x|= H&

B, BRERAA g B, B, B
TEEE{ S Eilol XYooz fad
JEFE RS free fatty acidol] mx& H3
< vlu #AI} Z3, shami? 465.8481.19

BEQ/L, controlit& 826.0+29.613uEq/L, AJ
< 746.8+17.100Eq/L, CL¥-& 723.8+ 61.01
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LEq/L, AJ+CL¥< 812.3+51.330Eq/L&
B Qith

Shami*3} control2] H| oA shamatol
H]3}e] controli#(P<0.01)& #o8 Z718 1
BoH, controld AFPFEZRS]  HnA
control#ll H|Et AJF(P<0.06)S Fo3 7
28 HYtHFig. 9).
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Fig. 9. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the Free Fatty acid in high fat
rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST4
0 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meanzS.E. ++
P<0.01 as compared with the sham group. *, P<0.05 as compared with the control group

10. ASToll o|x|= H&

S, BERR A B, B, Bs
B o]l 1A ol2 f2d IERE
Bl ASTel| viAle 938 va @3 27,
sham'2 165.3:2.89 U/L, control& 2135+
203 UL, AJ¥e 1560612 UL, CL&&
17777£1960 UL, AJ+CLT& 1245+041 U/L

< YERIL

Shama 3} control¢] W] WA sham
o 8]3d control(P<0.05)& §9%F =
7M. BYer, control@#d AHFFE7HY
H| Lo A controliell H®3le  AJT(P<0.05)
I AJ+CLT(P<0.01)E F9% 7Z2E B
% tH(Fig. 10).
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Fig. 10. Effects of herbal acupuncture (AJ, CL and AJ+CL) on the AST in high fat rats.
AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SP9 bilaterally as herbal acupuncture in the rats. Results are shown as mean+S.E. +, P<0.05
as compared with the sham group. *, P<0.05, *, P<0.01 as compared with the control group.4

1. ALToll o|x|= H&

S, BEER WY B, B, Bk
BRI gggol nAtAol2 fukd fERE
Blol ALTY X 93¢ vla #3s A3,
shamw2 10184570 U/L, controli*e 126.6+
640 UL, AJ&< &80:319 UL, CLT 815t
491 UL, AJ+CLT< 605204 U/LE vrehy
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Rk

Shama3} control¢] H] oA shamiol
H)3kd control #(P<0.05)& 9% Z71E ®.
HoH, control w3 AFFE 78] vl contral
ol )5k AJE(P<0.01), CLZ(P<0.01), AJ+
CLZ(P<001) RFAX Kot 228 BYT
(Fig. 11).
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Fig. 11. Effects of

herbal acupuncture (AJ, CL and AJ+CL) on the ALT in high fat rats.

AJ(Atractylodes  japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SP9 bilaterally as herbal acupuncture in the rats. Results are shown as mean+S.E. +, P<0.05
as compared with the sham group. =, P<0.01 as compared with the control group

12. ALPol| ojx|= H&

S, BRIl WY B, B, ks
B o] nAgol2 fie fEwE
Bl ALPe] WXl d%e wa 839 2,
shame2 257124571 U/L, control T2 241.80+
171 UL, AJZ< 2195:4584 U/L, CLT-2
19620 U/L, AJ+CL-2 174t1681 U/LE 4

ErIAT}

Sham¥ 3 control¢ W] A sham

o H3td control?& AL UAUA

T FMAEE RY o, controlEd A3
E7t9] ®]AY A controlFd] M]3t

AJ+CLE(P<0.0D) & /93 7428 nygrt

(Fig. 12).
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Alkaline phosphatase
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Fig. 12. Effects of

herbal acupuncture (AJ, CL and AJ+CL) on the ALP in high fat rats.

AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapf), AJ+CL injected in ST40 -
SP9 bilaterally as herbal acupuncture in the rats. Results are shown as meanzS.E. *, P<0.01

as compared with the control group

13. HTRoll o|x|= &

Sk, bR oY B, W, Be
B o] aAgAolz fd IERE
Bl HIRO viXe 93-S vu #3d A,
shamw2 1.0£0.09, controli2 06003, AJ
T2 08005, CL< 07+0.05, AJ+CLT
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06+0.06& YERARATE

Sham@# controli*9] B2 }A  shamiell
Hl&to control F(P<0.06) 9% #AE B
Fem, control@® HYTEIRS  H|WolA
controli79l] ¥ldlq AJT(P<0.B)S F2F F
7Fe R kFig. 13).
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Fig. 13. Effects of

herbal acupuncture (AJ, CL and AJ+CL) on the HDL to Total cholesterol

ratio in high fat rats. AJ(Atractylodes japonica), CL(Coix lachrymajobi var. mayeun Stapfl, AJ+CL
injected in ST40 - SP9 bilaterally as herbal acupuncture in the rats. Results are shown as
meantS.EE. + P<0.05 as compared with the sham group. * P<005 as compared with the

control group
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JEFS] 9ol o3 deAdu|tal S350
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