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Anti-Obesity Effects of Mixture of Atractylodes macrocephala and

Amomum villosum Extracts
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In this study, we investigated the anti-obesity effects of various mixtures of Atractylodes macrocephala (AM) and

Amomum villosum (AV) water extracts on high-fat diet (HFD) induced mouse model.
AV extracts (100mg/kg) (1:1), HFD + AM extracts :
AV extracts (100mg/kg) (3:1). Oral administration of various mixtures of AM and AV

follows; control, HFD, HFD + AM extracts :
(2:1), HFD + AM extracts :

extracts for 6 weeks inhibited HFD-induced increases of body, liver and epididymal fat weights. Also,

We classified five groups as
AV extracts (100mg/kg)

lipid profiles

including LDL cholesterol were improved by various mixtures of AM and AV extracts treatment compared with
HFD-fed group. Lipogenesis-related genes such as acetyl coA carboxylase (ACC) and fatty acid synthase (FAS) in liver
changed in a favorable way for lipid biosynthesis by HFD compared to control, but various mixtures of AM and AV

extracts-treated groups did not.

Our results show that various mixtures of AM and AV extracts can prevent

HFD-induced obesity in mice and suggests that the mechanisms are involved in expressions and modifications of

lipogenesis-related genes such as ACC and FAS in liver.
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Axsto] WE 39.8g, ARl 9.259 F&=

2 9ol Y uushy
A et ulge 2Este] Aol A8t

Agds=2 637y o C57BL/6] 27
(Orientbio, Seongnam, Korea)s}o] 13 Z9F A}SAl 31740 A8
AZ. g AFol oF 20~22g0] EH= OReAE FAAlC] gixd
(Normal diet, ND), 1A]g}Xlo] tfjx(High fat diet, HFD),
AgAlolet ohokgt v &9 WEal ARl 2&5F 2= Folg A
o2 o] 65 59 L FolotHcHTable 1). AHFAY 2
EE 18~24°C, AHEE 50~60%2 SAIst¥Yon HAde 1247
£7](8:00~20:00)2 ZAstgich £ U0l AEF LAY AR
F 999 o 0%t Aoz FFHYon AFL 5o o
HA EA5IUct. 55 A¥2 Wonkwang University Animal
Experiment Ethics Committeeo]A] 4Q1(WKU19-55)8tgto i, Al
A £20] ApL3} B
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Table 1. Classification of experimental groups

Group: abbreviation Treatment

b 3 4°Co|A 13,000 rpmo
1 AXASL 75% EtOHZ 2 ANAstach A
z g3

A 308 ot WA WHgo] By
}‘\:! ]

=

A=l RNAE 71xA]7]1 & DEPC water 20 pl *o0]il
AN &RES S5stel Fyataict

AXAL 812 (reverse transcription reaction)2 2 ng total
RNAS} Prime Script TM reagent kit (perfect realtime)
(TaKaRa BIOINC.)Z o|&3to] Ax3|Ato|AN Algste Wyol o
2t 3ot AAAL W32 total RNA (2 pg), oligo
d(T)primer (25pmol), PrimeScript RT enzyme Mix I, 5X
primeScript Buffer7} $tQ-%® Hr2olo g 37°CojA 15%, 85°Co
A 5x 5O WSAA cDNAZ FASIATh AT AFAb mA
38 dr2o 108] 3 Ast cDNAo] Power SYBY Green PCR
Master Mixg ol3te] 28steict. WY 22 $Axte] mRNA
k2. LightCycler System software (Roche)2 ©0]£35to] GAPDH
of ot Ati¥el ofozA ATt A8  primerd]
sequencex= Table 20] 7| &35} ct.

Table 2. Sequences and Accession Numbers for Primer, Forward and
Reverse, Used in Real-Time PCR.

Normal diet+saline
High fat diet (HFD)+ saline
High fat diet (HFD)+Amomum villosum extract (AVE)(1) :
Atractylodes macrocephala extract (AME)(1) (100 mg/kg)
High fat diet (HFD)+Amomum villosum extract (AVE)(1) :
Atractylodes macrocephala extract (AME)(2) (100 mg/kg)
High fat diet (HFD)+Amomum villosum extract (AVE)(1) :
Atractylodes macrocephala extract (AME)(3) (100 mg/kg)

Group 1: ND
Group 2: HFD

Group 3: Ex. 1:1
Group 4: Ex. 1:2

Group 5: Ex. 1:3

3. ol uA B4 3 33

Aze 4F A & 05 595900 $AL ether2 Oh
3 23 TA Al B ) 2 g-a, LDL Ze28E, 54
Aol g BAo] AgAL LHRWEAS A

Foto] 2AE S4stch

4. 7t Z A9 (liver triglyceride) &A1

ZFYAY ¥Fe dewt ol ANsL 7 £AE
chloroform-methanol solution(2:1, v/v)olA &3t dto] 147t
SO LA WA 3 WA & 3 4180 52 20410
S Axstt. EthanoloAl &afigt &, o] FAAY FF2
TG kit(AM 157S-K and AM 202-K, Asan Pharmaceutical,
Korea)E o]835t0] RANSIQ 1 TRl w2 FFFA|HACTH

S

5. Total RNA #2] ¥ AAIRt AHAL
PCR)

Ago] B¢ & XEY 7to=2HH total RNAY 2l
Trizol reagent (Life Technologies, UK)E ©]&3}0] A|x3]AI7t
Agohe Wi met stk 44 2AZ AA AE $
1000 pl RNAzol B2 £3A]71 & 200 ul chloroform2 A7}std
A5 & oA 58 YHSAIFC §HSol Y $ 4°ColA 13,000
rpmo 2 208 YHF2 st F5A 500 ple M2 tubeo] &7
o ¢ 590l 39 isopropanolZ RF7tstel A2 § Il

A Z8HI2(Real Time

kot

Gene Sequence for Primers Accession no.

Forward: CGTCCCGTAGACAAAATGGT

GAPDH Reverse: TTGATGGCAACAATCTCCAC NM_008084
Forward: GCG ATG AAG AGC ATG GTT TAG
FAS Reverse: GGC TCA AGG GTT CCA TGT T NM_007985
6. Western blotting
7t xA Y YuwiRle M-PER (Mammalian Protein

Extraction Reagent) (Pierce Biotechnology, Rockford, IL,
USA)E Ahgsto] Balstoich. AZ(20ug) 10% ot ofujol =g}
sHA| sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE)S Arg35to] £2]5t% 1, Hybond™
-polyvinylidene fluoride membranes (GE Healthcare Life
AHgstel ol gstict. 27t
9] membrane2 2% bovine serum albumin FX 5% skim
milk & ARgSt 2X17F B E2F 5igla, PRAGA|(Cell
Signaling, MA, USA):= 1pg/md of a 1:2000 dilution 3}o] 4°C
WA A overnight A a]5t9ict. ©o]x3tAl= HRP-conjugated
IgG(1:2000 dilution)E2 ApL5t¥ct THiRl  49FHoFS  jmage
analyzer(EZ-Capture ST, Tokyo, Japan)S Al835to] &9lstgict.

Sciences, Buckinghamshire, UK) &

A
RE MY A PYF+EZ QR Mean+S.D.)2 AAsLt.
7 2 79 $AS 994 AR mE $AEMS ANOVA
(one-way analysis of variance test) Duncan A}$ZAX Hv|YZE
AAlsto] p<0.05% o {oJ¥ oz WY SIPTHSPSS V2,
SPSS Inc, Chicago, IL, USA).
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A WME 25 2ol AFA UAE AL FA] st
of LAY RS EIAUA Al WEF 2E2L L, 12, 113 ¥]
28 Mo U2 100 mg/kgS 657 A7 5ol sttt 1 At
Wzo] £ ulgol A7l mak LAY Atzol 3 AF 57t
7t golabA RS GTkFig. 1). TAY AL E 657 B3F 29
AZFEL 41.7+3.0g02 AHA Al2S 235 #(26.8+0.8g)0] v]|5]
29J3b(p<0.01) Z7tetgiont Afelat WE AEEL L, 12, 13
H)&z2 &8st #9] R|E S zHzh 33.8+2.8g, 34.4+1.6g, 31.3+1.1g
2 Ueh} 60% ZAS Alojo] o3t AE £7PH A=t

Il
o

504 -« ND
S -a HFD
= - Ex. 1:1 (100 mg/kg) ##
:5, 401 —+ Ex. 1:2 (100 mg/kg)
g -+ Ex. 1:3 (100 mg/kg *k
%‘, 30- £
[e]
o

20

Weeks

Fig. 1. Effects of mixtures of Amomum villosum (AV) and
Atractylodes macrocephala (AM) water extract on body weights in
high-fat diet (HFD) induced mouse model. Body weight of the mice
fed HFD with oral treatment of AV and AM water extracts mixtures (100
mg/kg) for 6 weeks. Each data represent the meanstSD (n=10). ##
p<0.01 vs. ND, ** p<0.01 vs. HFD
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Fig. 2. Effects of mixtures of Amomum villosum (AV) and
Atractylodes macrocephala (AM) water extract on liver(A) and
epididymal fat(B) weights in high-fat diet (HFD) induced mouse
model. Liver and epididymal fat weights of the mice fed HFD with oral
treatment of AV and AM water extracts mixtures (100 mg/kg) for 6
weeks. Each data represent the means+SD (n=10). ## p<0.01 vs. ND; *
p<0.05, ** p<0.01 vs. HFD
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g ZolAE DAY ARRO) o3t A2 = 5712 29
oA steickFig. 3A). £¢ ¥4 LDL SHAXENSH AL 1
A% Abzel s gold 57hE Uerdow, Alle WME 55 &
T2e Soldt 2oAME EYF WE 5529 F7ie} uste] 1
A% Abzol o3t 37t S5t MsttkFig. 38)
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Fig. 3. Effects of mixtures of Amomum villosum (AV) and
Atractylodes macrocephala (AM) water extract on serum insulin(A),
LDL cholesterol(B), and TG(B) concentrations in high-fat diet (HFD)
induced mouse model. Each data represent the means+SD (n=10). #
p<0.05, ## p<0.01 vs. ND; * p<0.05, ** p<0.01 vs. HFD
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Atzo] o3t FAS mRNA @] 5712 dAstgon, £3] 1:3
H &2 ARl W& 2555 EFE FolAt 1.33:0.158]2 e
U 1A ARE £l Fol Hlsl §5978(p<0.05) YUERAT
(Fig. 4A) ol9} T]¥o] FAS WHA WA e U3t §als}t
UebdS Fig. 4Boj|A] eIttt Egh, Fig 4BojA 91550l
‘.’_Ve_fi‘r%l_ ACC(p-ACC) w32 1x|yt Atzo] oJ5] olx|Eglont,
Al W& 2& EYE2 QAtshd ACC ¥l IAY AtE £
ol vlsl Z7Fst% ch(Fig. 4B)
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FAS - _-:- —:-’:— -—:—- —_—

ND HFD 11 1:2 1:3
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Fig. 4. Effects of mixtures of Amomum villosum (AV) and
Atractylodes macrocephala (AM) water extract on obesity-related
genes expressions in liver. Real-time PCR assay(A) for FAS mRNA and
Western blotting assay(B) for pACC and FAS proteins were described in
Materials and Methods. Each data represent the meanstSD (n=10). #
p<0.05 vs. ND; * p<0.05 vs. HFD
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e ulgo] Zvhaol wet 1 make S7bstoichFig. 4A & 4B)
bolN Y AA2 SYAE wdjo] Aste] FHRYS
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9] P2 FAY=z FH|go] RLxRA o FHEC. ARl WE
55 E¥ES UxRAAQA  1AY AR Qg FHAY
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Hgo R I3 Yk, 5%, WA 5 WY 2V 37t 2 A
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