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Obesity has increased dramatically increased in recent days. It has resulted in obesity-associated diseases and
metabolic syndromes including hyperlipidemia, diabetes and cardiovascular diseases. Qur study was investigated to
determine the antiobese effects of mixed 2 medicinal herbs (AR+AC) in rats fed high-fat diet with an abundance of

carbohydrates. Two groups of male Sprague-Dawley
containing 5% corn oil (w/w), high-fat diet containing 1
group was treated with saline or 100 mg/kg ARAC o

rats were fed different diets during 8 weeks: normal diet
0% (w/w) lard plus 5% (w/w) corn oil (HF). And High-fat diet
r 300 mg/kg ARAC (PO). Antiobese effect was evaluated by

measuring the changes of body weight, adipose tissues weight. Also we examined levels of leptin, adiponectin and
lipid profiles in serum. Finally we compared morphological change in adipocytes and hepatocytes between HF and
ARAC group. Mixed combination of 2 medicinal herbs, but not alone, caused significant decrease in body weight,
organ weight (liver, epididymal fat, and BAT) compared with control HF group. The ARAC group had markedly lower

serum levels of adiponectin when compared with HF g

roup. Also the epididymal white adipocyte size of ARAC group

were diminished comparing to the HF group. These results suggest that the possibility of ARAC combination, as an
antiobese formula, by suppression of body weight gain and increased lipid profiles.
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in vitro 4O T nlfA 87 M HS0)
AT ZEY UM E B3le} A ol o
$§§(ARAC)4 e 4HENOH, in
2 Ao| 2 vk Rt ﬁbﬁﬂ Aid
o‘? FooHA AE, WA L o
adiponectin, leptinof] DX Q% ‘l_g—é‘}
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1. E

1) R )
Aol ALESE #Ol i (Astragali Radix :

(Akebiae Caulis : AC)2 th—atojthstn

AR)9} ASE
REspEelo|A T

Usled BES AS kEalal AF2EI91 00, 7421 300 g A 1119
HIEE sigdsl] 10 L] S/SE 1 24178 308 S0 A7)0k
Y718 AYslrk AHAE X g 0|86l st e 7

& A SFVE sH6HL 8F HERAY UE FEE(ARAC)

48 g(+8 8%)g o 4o AESIS
2) dEsE

sE2 AT 240 g WY 5FHY Sl gz
(Sprague-Dawley)& 2t §F caged ZHZF B mIZIA 2% 22427,
&% 53.3%, 12:12 hght dark cycle® LUHRAIF((F)Z ARO[ 2A)
o 25 BE6] S50l0] 177 B8 A7 £ 41ESE LR
Bl AMEBIR
2.3

1) 3T3-L1 MZ (adipocyte) #iF W A8 Mg
3T3-L1 mouse embryo fibroblastE 10% bovine calf serum
EHR3ke Dulbecco’s modified Eagle’s medium (DMEM)E

o

- 603 -

37C, 5% CO, incubatorofA] 2¢ ot T,
preadipocyteZ 10% fetal bovine serum (FBS)& &%} DMEM
BiA] (with 167 nM insulin, 0.5 M isobutylmethyl xanthine, 1
UM dexamethasone)Z &4 227} vHQE BIALE ALEIA] 167
UE HiAOAM 227 ©F iR ThE 10%
FBS/DMEM vRZ[oA] 49 =0t siekslod H<d
BHQESIETE
2) 3T3-L1 M Z 23} 2 A=
3T3-L1  AEE slideoy]
DMSO(dimethyl sulfoxide)ol] =91 slRIZEE
w)E ADISHHA] rosiglitazone (2, 3 mh)
SF sidd f1 Zo] BT BavE 29 & A E dofd
2 4% neutral buffered formalin (100 ul)& @o] 1A17F B0 11
HA1712 propylene glycolZE 23] MA &, Oil-Red O SHEZ 7}
Bld 72271 O:,ﬂ&ﬂ 3 THS 85% propylene glycol 2 A& EI9ICT.
% Harri’s hematoxylin® . @483}, lipid droplet
3Tt
4loll okg AT B
A ollA= EpglEo] F410] 31019

S0 ek

nM insulin®]
St adipocytesT
S &3 : Oil-Red-O Staining
Uil 23 Al
(50, 100, 150 g/
0TS 9 ET

chamber

AE
1
=
=X

wig} 15% (lard-10% w/w, corn o0il-5% w/w) -39 TLAEF &)
OIE, 71& JLAI AlofolA] A|e] ke OF 30% £0]4, B
229 giks oF 50% =SirkTable 1). 48T & & 70l
A ATF0E WL, B & (Normal)o A= YHIA10](AIN-76
R4, HIRRAHRS DA Aolsh YRAESE Hginh A
Z(ARAC 100, ARAC 300)0il71'= LX)} Alo] o} &1 A E8
HBEFEES 277 100, 300 ng/kee Z7E 5 oPHA] 857
A=BIACE

Table 1. Composition of the experimental diets(g)

Ingredient Normal(g) HF(g)
Casen 200 200
SL-Methionine 3 3
Corn starch 150 150
Sucrose 500 3975
Cellulose 50 50
Corn ol 50 50
Mineral-mix 35 35
\itamin-mix 10 10
Choline bitartrate 2 2
Lard 100
Cholesterol 2
Cho ¢ acid 05
Total 1000 1000
4 Alol8FY 28 8 A5EE
AolBFTS MY YF ATl SHOIR T, MBS U=
ol g A Z-5}AL Aol g E(Food efficiency ratio : FER)S
TEIHCL Al AES 85 B U Al ABolA 85 5 4
¥ 559 500 AF AB 85 717 Boke) AlolgAgeR 1)
T Aolek
5 &7 A &8 ¥ x4 2
HESES COE DiFH JHE 55 gigwollA] Adst



I 7 AIE, #E, uE, R, 22X e brown adipose
tissue, BAT) W Bl (soleus muscles)& EEIFW & ztzie] 2
e
Jul

AZ SFEHL, ZARY B B

HAFE), FUg £ A 2 AFER) 4AxER o
BE AF|eld 10% SHZ=RI0) TEAIZ] o3 detxol
HOZ et W oiti 2ol E 4AISHL 34 pme] BHE A4
Sl Hematoxylin-eosin QA0S AA18H & HaISEu|A5lo)A] &
ABIACE A WH o 29 BIE(%/mm’ of hepatic
parenchyma), 7 % 2] 7 (um/hepatocyte), B 118 A E =
71(um/adipocyte)d #|& zymogen IHo| A ghE EHY

(%/mm?2 of pancreatic parenchyma)& 829(1 field/head)2] &

u]g AlofolAl AHEFEAEAAX] (DMI-300 Image Processing;

DML, Korea)E 083101 B350 22T SAZTIO] U5}
Bl ol o] AMBIRIT.

Percentage Changes Compared with Normal group (%)
= ((Data of HF control - Data of Normal group)/Data of Normal
group) x 100

Percentage Changes Compared with HF Control (%)
= ((Data of test article treated groups - Data of HF control)/Data
of HF control) x 100

7) RT-PCRE 0838t UCP3 SHA} B4

RNAEzZ]= Tri reagent (MRC, U. SA)—E— 01&35Hd ETiokA
Cl Rat H](soleus muscle}ol]A] RNAS Eglsl7] 28l Tri
reagent 1 m(Z H7}510 slide glassZ 0] 06}021 tissueE UEMS}
o mRisl] FEs AlZch o7ld]l EEEXE 100 ME B
1557 920l FAAIZCE T & 4C, 12,000rpmoll 4] 1557+ 9

A 226l 45HE ZUAEA F§

= B9 isopropanol&
H7kekd 20Tl 24117 HRSH & 24l 2alsk, 70%
DEPC-Ethanol £ 13] HE 31T RNAS A 20004 ARR]7] &

DEPC7} E718 EF750] YEF 314438k spectrophotometer 2
ST E EF5I¥CE 5x RT buffer 2 uf (10 mM dATP 0.25 4,
10 mM dGTP 0.25 xf, 10 mM dTTP 0.25 g4, 10 mM dCTP 0.25
ul, MMLV reverse transcriptase (200 U/ul) 0.25 44, RNase
inhibitor (28 U/u) 025 @, 50 uM oligo dT primer 0.5 0,
DEPC-distilled water 4 )& PCR tubeol] 2] 42°CollA] 60827}

gAzlsle dRAL HFSE 56138 TE PCRE 10x PCR buffer
3 40 (25 mM MgCl, 1.8 g4, 10 mM dATP 0.3 u, 10 mM dGTP
0.3 pf, 10 mM dTTP 0.3 1, 10 mM dCTP 0.3 uf, 50 uM sense
2l antisense primer 025 uf, Tag polymerase (5 U/ ul, Promega
Co) 025 W& STBHL, oV SF/,E 25 Bul7F 20 @ 5
Al 8k PCR mixtureZ THFERICE PCR mixtureES PCR tubed)
I 7)ol QA IEE 5w BUIske] ZE6 5 PCR ZA
o €ol a8 21O E PCRE 4UAIGIACE PCR ¥1S2 HT
of 327+ 1 cycle B2 & 94T 45%, 59°C 45%, 72°C 45%7} 38

cycle SFSAIZOM, 72CoA] 1027} extensiong Al#3H % u}

AYEE 1.2% agarose geloll 7] ¥
&l Gel Doc. (Bio Lad, Italy) 01835l DNA bandZ Q) o}
Cl RT-PCRY| ALESE primers (F)HIO]2UJOF] (Bioneer
Co, Choongbook)ol 21Z|5ld §Hdaled oM, ZF primerQ] $7]
ge s 2t
Table 2. ZE2=Z|0|AM UCP3 SXAI HAMZ 2|5 AlESt primer M
Oligonucleotide sequence
5"-CCA CCC AGA AGA CTG TGG ATG GG-3” tforward)
5" -CAT GTA GGC CAT GAG GTC CAC CAC-3 ” (reverse)

57 -GAT GAC TCC GGC CTG TAA TG-3” (forward)
5 -ATC TTC CCA ACA CCC TGC TG-3 ' (reverse)

G3PDH

UCcP3

ST 34 B AR 28 1547 4] A7 & COE Ri
A

BF AEIE 2R gl Al 204 THEE 2A]
3t B QMRa]| 7oAl 47T, 3,500 rpm, 15minEQF HAIEE]EH
=, @3 g 22l sldd 80T oA RS Hddl FAE 83
2 T-CHO reagent(IVD Lab, Korea)& AFS3IH] total

cholesterol Hetg EF 61T, triglyceride SHF2 TG-reagent
(IVD Lab, Korea)Z A}28}ed 43}6H2417] (KUADRO, DPC,
Italy) £ &3 313t HDL-cholesterol gHEFe F A4S 0] &0l
HEHRS A2 & T-CHO reagent (IVD Lab, Korea)Z 023193
11, LDL-cholesterol &2tz L-CHO reagent (IVD Lab, Korea)&
A5l AMSlelR A7) (Hitachi 7180, Japan)E SE3IGTE 1
211 g3 % leptin® assay designs (USA), adiponecting
ALPCO diagnostics (USA) kitZ Al2dle] &H3I5C
9) SAEA

ZE A8 882 Mean £ SEE T7181, 4 o 149 X}0]
= SPSS package (v. 14.0)& AHE35I H715KR2H, 410] &
S AE, g9 YU £F9 Hile At £F, LSDE 95% 79

4

1. A Z Bl nlAle G
Preadipocyte®] 23} Alof] Ei&ot KE 28 & FEE(Is}
ARAC)E A 2|51HA] Rosiglitazone (Rosi) A2] W DMSO th
Z7(Control) 3+ Hlnld] 2 A3, ARAC Ag| oA thaETo]
Hlgl 5% JEHoE APMEY B3 ¥ Mzl AdEs
SRS aaAl7lE At Aee € 4 AUTHE 1)

2. ABoll BlAlE G

8% % Normal ¢} #%0] 508.83111.25 g2 F LEht T
Hlah A Alo1E Hol HF 72 57850:444 g & LIER} &
oA e AFE7WE AEEACH, ARAC 100, ARAC 300 ng/
kg B oAl Z12} 540.83+17.50 g W 531.33+12.10 gO.Z 1}
ERLL HF 23} Hlag o AlE S7PF AA=EAeE 561 ARAC
300 mg/kg TolAE HF ol High FE A= HAaE Bt
(Fig. 2).

- 664 -



Control

ARACT

<0

Fig. 1. Effects of ARAC water extract on adipocytes differentiation
and adipogenesis.

Body weight

#

Worlgvk (g b

HF

Fig. 2. Effects of ARAC water extract on the body weights in rats
fed high-fat diet. Mean + SE. for 7 animals. # : Significartly diferent from
Normal group(P<0.05), * © Significantly cifferent from HF group(P<0.05)

3. AolgA W Alo1g gl viRls g3

870 A7 O ZF AT 2lo] dFZolAd ¥ A}
OI7F LAl ittt AE9] ¥gkad] lofAl= Normal 180 b)
8 HF 72 594 e 9388 EY T, ARAC 100, ARAC
300 mg/ke FITtS HF ol vld] Z4s = 288 H3rh 4]
o] EE(FER)A QoI E By HF ol nl5] e JoE
OIAEA L, ARAC 100, ARAC 300 ng/kg £ B% HF F
I & Aol gIYck(Table 3).

Table 3. Effects of ARAC water extract on the FER in rats fed
high-fat diet

Normal HF ARAC 100 ARAC 300
Food intake (g/day) 22.1 22.1 222 219
Weight gain (g/day) L8 58 55 c4
FER 0202 (.20 0.25 0.25
*FER (Feod efficiercy ratic) = bogy weght gan/icod infa<e
4. 7+ 2R VAl s g
TR Ao] 85 & 710 ¥ A= Normal 0] 1433054 g
O uiEht wl oElel ZXE AolE wWHel HF Folie

27.95+087 gO % LIERL 7} FAYY S99 S7I8I8 20,
ARAC 100 mg/kg 01 TolAl= 26702092 g O 2 LlER} HFF
o Bl FA &7t AAMEI, ARAC 300 ng/kg 5o o

AT 24.93:0.96 g LIER} 99
EIN\T/}(Flg . )

Al Q)=

8 9le I FA aart o
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ST g 82 TR 48
Liver weight
Be
Momnal HE

Fig. 3. Effects of ARAC water extract on the Liver weights in rats
fed high-fat diet. Vean + SE for 7 animais. # = Sgri“cantly diferen: from
Normal group(P<a.05). =+ Significanty differert from AF group(P<C.CS)

5 AR Eehol ke G

g 8% F RugAwzase SAE Normal ol
8.55+1.02 gol Aol nla] A Alo1E ol HF Folie
15733+1.24 g Q.2 UERL Bl 1181 94 s 5718 B
%0m, ARAC 100, ARAC 300 mg/kg B0 oA 27
13.76+047 g, 1216+049 g©O & LI} HF 0] B]8] 218kx)
E717} AHERCE B3] ARAC 300 mg/kg ] 15 HF T3}
slae W RO s s BUHFe 4 UBF ALE

A W WA Y FA = Normal 72 16.65£1.02 g, 5.46:0.96 g0]
om, 1A Y AolE 857 HQl HF 2266+1.74 g,
9.78+0.87 g & LIER} 30151 £7151%1 21, ARAC 100 Fof

o2 20631165 g 885+0.86 g, ARAC 3008 19.28¢1.18 g,

O
LT

8.13£0.75 g2 LUIERY HF 7ol B8} 248k da2 B892
Ll fode QEEA QchFig. 5 6). ZARAY(brown
adipose tissues) Z21Q] 2A = Normal Folj4l= 0.25+0.04 g2
VB, HE ol 0762076 g2 LElLL 84T E718

H% 1, ARAC 100, ARAC 300 B oAl 242 0.58+0.03 g,

0.600.03 g2 VIE} HF ol Blah {94 e 2408 59
CHFig. 7).
Epididymal-Fat
i #e
i1

HE

Nomal

Fig. 4. Effects of ARAC water extract on the epididymal tissues

weights in rats fed high-fat diet. Meen = SE for 7 arimals. # @ Signicarty
differert fror Normal  groupt®(3La, * Sqgriicarty cifeent from -F
GrodpiPacs)
6. 8% VEEs BT viAlEe G

o] 8% & BF GOT % GPT 5E: AuTo 22



184.16+26.55 u/l, 49.1646.05 u/10|% 12, HF 2 368.50+31.99
u/l, 216.33+62.50 u/1E FEA E716151 20, ARAC 100 mg/
kg BOIEE 227.00+24.19 u/l, 93.16+19.58 u/I0]%lL, ARAC
300 mg/kg FATS 318.00£34.22 u/l, 157.00+20.26 u/IE 74
SIATt. 53] ARAC 100 mg/kg ol ollAl= HF FHT} 22}

7Id e daE EIArHFg. 8).
Perinephric-Fat

- 2
8
:‘;‘5 13
= 10 -

f

Womnal ARACIOL ARAC30D

Fig. 5. Effects of ARAC water extract on the preinephric tissues
weights in rats fed high-fat diet. Mean + SE. for 7 animals. # : Significantly
different  from Normal group(P<0.05), * : Significantly different from HF
group(P<0.05).

Visceral - Fat

8
g

Nowrnal ARAC100 ARACHG

Fig. 6. Effects of ARAC water extract on the visceral tissues weights
in rats fed high-fat diet. Mean + SE for 7 animals. # : Significantly different
from Normal group(P<0.05), * - Significantly different from HF group(P<0.05)
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Brown adipose tissue
o7 -

Ue
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44
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42

MNormal ARACIOD ARACHD

Fig. 7. Effects of ARAC water extract on the brown adipose tissues
weights in rats fed high-fat diet. Mean + SE. for 7 animals. # : Significantly
different from Normal group(P<005), * : Significantly different from HF
group(P<0.05)
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I, TAE A0]E 877 1ol HF 72 19.331.64 mg/ dLE 39
S Z4E ATt ARAC 100 ng/kg 0] oAl 27.66+2.18 mg
/A2 VIERL HF Ztol dlah §:981A 7152 8n, ARAC 300
mg/kg Fo) TolAE 22.83+1.92 mg/dd LIER) HF Tl Bl &
7iEe dge BERCU Rolde QEEA ¢t €5 DL
To) QQojAdE Normal 29 AL 36.0045.96 mg/ W0¢1d] B8]
HF T4l 71.50£9.35 mg/ 4= UIERL} 823t £718 HYS
0, ARAC 100 mg/kg T TollAlE 63.50+9.36 mg/ dLZE LIER}
HF 7ol dlé] Zadle 88s BE¥ou Fode A8EA &2
S+, ARAC 300 mg/kg B FolAlE 723341341 mg/ dUE HF
T BlWE W ¥ Afol7t fiArkFig. 9). E
ETE Normal FolAlE 89.33:948 mg/de0IAL, HF &
12066855 mg/UE VEL} RIE e E7E BYon,
ARAC 100, ARAC 300 mg/kg Fol FolAls 242} 116.667.20
u/l, 101.1647.20 mg/ W42 LIER} HF Fol} Hlgh ZAEE AES
HAOLL K948 QFEA  YL9rhFig.  10). Total
cholesterol(CHO)= Normal 78 A2 97.33+5.02 mg/disi S,
HF #2 134504789 mg/ L2 VER} |3 712 BYI,
ARAC 100 ng/kg S TolA1E 63.50£9.36 mg/ U LIERT ZH4
Sle dge 2%°m, ARAC 300 mg/kg Fol Tollie
134.00+15.89 mg/ dF VIERL} HE 3} ¥ 2017} QQITHFig. 11).

AE triglyceride(TG)

T

= *
: .
£ . 1607
3 % 2607
H : wGrT
i i
H P

L

I

1

I

I

] . o -
Nonmal HF ARACH  ABACHOO

Fig. 8. Effects of ARAC water extract on serum enzymes GOT, GPT
in rats fed high-fat diet. values are means + SE for 7 animals. # :
Significantly different from Normal group(P{0.05}, * : Significantly different from HF
group (p<0.05)

20

= &F

£ 4

# 50

T

"2 @ - THDL
‘g 15 2 2LiDL
H

Newnal HF ARACISD  ARAC3O0
Fig. 9. Effects of ARAC water extract on HDL cholesterol, LDL
cholesterol in rats fed high-fat diet. values are means = SE. for 7 animals.

# © Significantly different from Normal group(P<0.05), * : Significantly different from
HF group (P<0.05).



Bt AR BE 2250 a4 Alol2 §L8 un 850 nile ¥

cnmeentration ing/dl)
[ S~ R S < N
TR S-S < A
i

Fig. 10. Effects of ARAC water extract on the serum triglyceride
values in rats fed high-fat diet. Mean + SE. for 7 animals. # : Significantly
different from Normai group(P<0.05).

«
CHO

182 fe

150 x ]
g 120
i3
) 3] P
H
o5
-

Tormal HF A

Fig. 11. Effects of ARAC water extract on the serum total
cholesterol values in rats fed high-fat diet. Mean + SE. for 7 animals. #
© Significantly different from Normal group(P<0.05).

8. &% leptin % adiponectin &) D)X= Ask
8% leptin 55 Normal 9] ZS 2.9:04 ng/niQlt) 1)
ol HF 72 45:07 ng/mE LER} 03 712 HT,
7

ARAC 100, ARAC 300 ng/kg Tl FolA= 212F 43405 ng/ml
2
+

o lr

8l 37403 ng/mE LER} Z4s e B HOIrFig. 12). 8
& adiponectin S Normal 7] 22 21.60£3.48 ng/mi1t]
His) HF & 23.18+1.13 ng/mE ZE7151%31, ARAC 100,
ARAC 300 mg/kg 201 TolAjE ZH2F 15884138 ng/ml

17.05+1.28 ng/mZ LIER} HE ol 18] S94 9= 2ia
H%THFig, 13).

]

S|

(T

Plasma leptin

#e
$ T
i 1 T
‘R .
: .
=
E
E .
iz2-
H
z
E
1.
Hermal HE ARA Al 3

Fig. 12. Effects of ARAC water extract on the serum leptin levels in

rats fed high-fat diet. Mean + SE for 7 animals. # : Sigrificantly different from
Normal grouptP{(0.05)
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Mol HF ARAL 100 ARAC WL
Fig. 13. Effects of ARAC water extract on the serum adiponectin
levels in rats fed high-fat diet. Mean + SE for 7 animals. * - Significantly
different from HF group(P<0.05)
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OIFEIGIon, Rus A MEY §AE vl JFEAL,
)& zymogen T Zha7t BAFRLE 0128 RAHE| B
#13H= histomorphometry H O2 THA] SRIGIACE &, HaT

of lsl HF ol Md 7F 29 Hlg, B 2 2g, 2
ag AAEY 479 E7PF e15HA e, A& zymogen

DY Zaugch B9 olEd TNWALE Fol o8 AW
A7E ARACE HHE S8 nlAA % ACE DR

Hagr Agk M ZY Biv] A7 S ARAC FEdof 93] B 8%
EX0E AHEACE. F A zymogen MHS XRRAE BITH
A S} BB pattern O F ARAC Eololl ddl B2 days=
ALE BEHRCEL &, 7 AekHY HEo| XFA] Sl H]€2 HF
79 A%, Airol dlol 1436.76%2] HIE UER O,
ARAC 100, ARAC 300 ng/kg F0f ollAlE HF 2ol Hls) z+zt
-1.88 I 041%9 HEE Z4ZF UEMRICE Bk 7R 29 Hit
NES HF £9] 4%, Fékdol vl 113.14%9) HIE Ve
2.0m, ARAC 100, ARAC 300 mg/kg Scd TojAl= HF 2o
B3] 242 3,59, -4.832) WalE LIERNRICHTable 4, Fig. 14). 5
gt F9 LM ZY] Eet AE2 HF 79 4%, d4Tl 1]
ol 119.99%2] HMstE HA2m, ARAC 2o Fojils HF Fol
Hial 242 -17.64, -30.94% <) HILE 247 LIERHQICE (Table 4,
Fig. 15). | &ollA] zymogen J& 0] XPAEH= HIES HF 79
AL, Falrtoll vld -1181%9 WIS LIERYSH, ARAC
100, ARAC 300 mg/kg T TrollAlE HF ol Blall 2+7F -30.93,
49.67%9] W3l LIERQICHTable 4, Fig. 16).

o

|

>
o

:

Table 4. Effects of ARAC water extract on histological profiles of the
liver, adipocytes, and pancreas in rats fed high-fat diet
Steatohepalitis Obesity

. Diameters of  Diameters of  Zymogen granules
Growps  Fatly changed hepatocytes adipocytes  occupied regions

regions (%) wm) (um) (%)
Normal 597417 3612444 1511420350 76.36+7.01
HF 91674391 H030x379°  33250£3306° 6734462
ARAC-100 89.94+531 MBEIEA30 DU3BBEE50Y 4651507
ARAC-300  9205%516 47808374  20961:3169° 3380615

Vear + 57 ¢ # PO compared o that of Normal group. * PLCO5 compared o that
of =F group



Fig. 14 Effects of ARAC water extract on hlstologlcal proflles of the
liver in rats fed high-fat diet. Above tissues show Normal (a, b), HF control
{c, d), ARAC 100(e, 1), and ARAC 300 (g, h) treated group. Note that severe
steatohepatitis such as increases of mean diameters of hepatocytes and the
percentages regions of fatty changes were detected. Then, no favorable changes
were observed in all two different dosages of ARAC treated groups. Arrows
indicated mean diameters of hepatocytes measured in the present study. All HE
stain; Scale bars 40 um.

Fig. 15. Effects of ARAC water extract on histological profiles of the
epididymal fat pads in rats fed high-fat diet. Normal (a), HF control (b),
ARAC 100 (c) and ARAC 300 (d) treated group. Note that severe hypertrophy of
adipocytes were detected. However, dramatically decreases of severity of these HF
diet supply related adipocyte hypertrophy were detected in all treated groups as
compared with HF control. Arows indicated mean diameters of adipocytes
measured in the present study. Al HE stain; Scale bars = 40 un.

10. <% W UCP3 mRNA 5ol n]x)= %ﬂ—g
Normal T+0i H]3] 8F E0F TR} 210]2 &} HF ZoljAlE=
H](soleus muscle)Q] =& UCP3 mRNA B3 S &2 4= Qct
ARAC 100 mg/kg T ol 4= UCP3 mRNA 2+slo] HF 75!
T O} A LIERE O, ARAC 300 ng/ks T01 FollAlis UCP3
mRNA 2610 Normal T3} FARH LERGTHFig. 17).

Fig. 16. Effects of ARAC water extract on histological profiles of the
pancreas in rats fed high-fat diet. Normal (a), HF control (b), ARAC 100 (c}
and ARAC 300 (d) treated group. Note that dramatic decreases of pancreatic
zymogen granules (red dots) with steatosis (arrows) in pancreas were detected
However, well corresponded as the results of adipocyte hypertrophy, pancreatic
zymogen granules were also decreased as compared with HF control in both
dosages of ARAC. All HE stain; Scale bars = 40 im

N o0 100 300 ARAC(mgkg)
(P

G3PDH

Fig. 17. Effect of ARAC water extract on UCP3 mRNA expression
in rats fed HF diets. Total RNA was isolated from rat soleus muscle using Tri
reagent and RT-PCR performed. G3RDH was used control genes. M; 10bp site
marker.
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