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Anti-obesity Effect of Yeoldahanso-tang on Obesity Mice
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Dept. of Sasang Constitutional Medicine Cheonan Oriental Hospital of Daejeon University

Objectives
This study was conducted to evaluate the effects of Yeoldahanso-tang on obesity in rats induced by high fat diet
experimentally.

Methods
The experiment was conducted with rats divided into 5 groups. Rats were evaluated for change of weight, hematologic
and serum biochemical parameters.

Results

Yeoldahanso-tang group showed significant reductions in FER, body weight, adipose tissue weight and size. The level
of Creatinine, glucose, ALP, T-cholesterol, Triglyceride, LDL-cholesterol, Leptin and IGF-1 of Yeoldahanso-tang group
was significantly lower than those in HFD-CTL group. The level of HDL-cholesterol, free fatty acid and Adiponectin
in Yeoldahanso-tang group was significantly higher than those in HFD-CTL group. As compared with HFD-CTL group,
AMPK-al, UCP2 and adiponectin mRNA in liver of Yeoldahanso-tang group were significantly increased and
AP2/FABP4, AMPK-a2 and PPAR-y mRNA in liver of Yeoldahanso-tang group was significantly decreased.

Conclusion
These results suggest that Yeoldahanso-tang has inhibitory effects on obesity in high fat diet induced obese mice.

Key Wordss : Yeoldahanso-tang, anti-obesity, High fat diet, anti-hyperlipidemia

Received May 18, 2017 Revised May 24, 2017 Accepted June 14, 2017 © The Society of Sasang Constitutional Medicine.
Corresponding author Taek-Won Ahn All rights reserved. This is an open acess article
Dept. of Sasang Constitutional Medicine, Cheonan Oriental Hospital of Daejeon Univercity distributed under the terms of the Creative
Doojeong-dong 621, Seobuk-gu, Cheonan city, Chungcheongnamdo, 331-958, Korea Commons attribution Non-commercial License

Tel: +82-41-521-7535 Fax: +82-41-521-7007 E-mail: twahn@dju.kr (http:// creativecommons.org/licenses/by-nc/3.0/)



GYGoetal. 155

4

[ gEa ZABEBINS NEEE R APe R ¢
FellAE BleRle] AT RS el &
Bk ek olux] AHE Aol ZR. o]afe] a9 Ao R 8ET Yo Fristagel #F
oAl glo] S A3l Fej= F25 0] Sl= dH Y A7RE NS T T 2¥S
2 gaHo 7 AT A<k 25014 w2 oju|3lA] A 53 Q4 Aol 2ol AHE ATt drheAgy F
U Al gl EFAFA em)-100%0.9)E.TF 20%0] 3 ZEo] APAERO] 313L1 AHTAIE 23] 1]
Z7ke 7ASE By A Fugk A0S A7 Aol AAUA T v
A AESHT} AGTo] AL T AE £3 Hd s2 Wd gl fR W, 23 A 5ol
o] S7FE A7 EHE solth 5 29l g A= A skl
2ate] vlak 017} Z7baka ok 20149 2R ATF ole]] A= vl thet Friskigre] st g3}
FYzAL Aol 2T 194 ol AA A A7 E Lok Hlsted M SERAS T AT/
% A& A 5(Body Mass Index; BMD7} 25 041 <1 2 Aolas, 94 it AL AL 85 22
o] B2 1998 °F 260% OINF H] Wlal 2014w A, AV, AL AR, sy S
= 30.9%7H4 2715k I 7 A%, el % Mske SAaslth 2t
HEkS g0 A BEds YoA Al Bl s FaLgE AR A Wvht A A
FA7IE Ao O AMEE Az dygn 2 A 2 Rl A S R
olgl A BRI G o AXARZ 7HY = 84 0 2 49510 adipocytes area Fhe SHRISISATE ©]
AR B B A9 99 29 Folm g F T8 el AAE ARV Halshs el
HAR ATES FolE 202 deiA At o)z
HTRS X 55}7] SlE Aol SH, E O, FEAN,
WEFHLY, FER Tl g wHel AxE I, Mer 2 ik
IS STk Tefu Al gelte] e HInk oJRlAl
T 11 &3} oHe| ojg] 7B Bapdo] BT 9le 1. 32
02 FZoe JHOE RAES U F e T
oF Aol tie File] FEAL 2l 1) e
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gk 3 AAZHE S o] &3 Wk A 8A] A7h S & ARAAIZ 0] 17 5 AMSHITH(Table 1).
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# AP0l Al A1k Diethylpyroocarbonate (DEPO,
chloroform, trichloroacetic acid, isopropanol, Tri-HCI,
KCl, MgCl2, A8 88 (ACK lysis solution),
DMEM (Dubecco's modified Eagle's medium) njj oFell
dulbecco's phosphate buffered saline (D-PBS), sulfo-
thodamin B (SRB), 2-isopropanol, sodium dodecyl sulfate
(SDS), Streptomycin (Giboo, USAYS AHE-3FATE $-El
O} H(fetal bovine serum, FBS)<> HycloneAKLogan,
USA) A3, Tagman master mix®} SYBR master mix
ABi (USAA} A3} Leptin, IGF-1, Adiponectin ELISA
kit R&D system(USAy AR&-8FAL 71EF LRk Aok

o B Aok AHgS:

) 7171

2 ARl AR 7)71E dRFE7] DWI-1800T,
&, Korea), 7% 5T 3 =|(rotary vaccum evaporator,
BUCHI B-480, Switzerland), 2 7AZ7] (freeze dryer,
EYELA FDU-540, Japan), 932171 (397}, Korea),
plate shaker (Lab-Line, USA), spectrophotometer (Shimazue,
Japan), Bio-freezer (Sanyo, Japan), Quantitative Real-Time
PCR (Applied Biosysterrss, USA), ELISA reader (Molecular
Devices, USA), HPLC (High performance liquid chroma-
tography ; Waters Co. USA) 5-°|th.
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7} & 7323408 FoI gk Nommalw(©l8} A/
(CS7BUGIJ_Nb), IAIW2]0] (high fac die; HFD)E ¥
o33} controli(©] 3} tHZHHFD-CTL)), HFD®l| €t
Y 200mgkg A 2AHAIE Fol gl 3 HFD-
YDHST 200), HFDOl| HTFeHE 400mg/kg o1 2~
A& FoJ )5} HFD-YDHST 400), HFDO St}
SHAE) 800mgkg A=A E Foi 8t (0|5 HED-
YDHST 800)2.% Wrolth A3+ C57BL6) V-
225 237 71 EALR(AIN-T6A die)E 23417 51
7+ high fat diecDiet Induced Obesity(DIO) Diet
Formulas, D12492, 60kcal% facX©]3F HFD) A5 =2 3
TAF0] 285~29g Atelol Pl 9T H R E dk
Sag AHAE Tttt driekas AYAE
0.25% CMC (carboxy methyl cellulose)oll ZErA] 7
0.2ml/PH-2day %0 2 AFFS &3k

Table 2. Diet Induced Obesity Diet Formulas (D12492)
60kcal% fat.

Ingredient gm keal
casein, 80 Mesh 200 800
L-Cystine 3 12
corn Starch 0 0
Maltodextrin 10 125 500
Sucrose 68.8 275.2
Cellulose, BW200 50 0
Soybean Oil 25 225
Lard 245 2205
Mineral Mox, S10026 10 0
DiCalcium Phosphate 13 0
Calcium Carbonate 5.5 0
Potassium Citrate, 1 H20 16.5 0
Vitamin Mix, V10001 10 400
Choline Bitartrate 2 0
FDEC Blue Dyettl 0.05 0
total 773.85 4057
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RNAsolB (Tel-Test) -6 AHE-8lo] 7} 240 27 E
RNAE FZ ¢ ¥ One-step SYBR Green PCR kit (AB
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SATE Real time quantitative PCR+> Applied Biosystems
7500 Real-Time PCR system (Applied Biosystems, USA)
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3. SAI &2

74 A AT A3} 32 Student's T-test A ZE 1)
S AMgate] BA Aetg o, p<0.05 o8t =
ANA Fre A HAGE AAIBFATEC : p<005, ™ 1 p<0.01,
L p<0.001)

Table 3. Mouse Probe & Oligonucleotide.

Gene  Probe & Primer
sence 5'-AACCCTTACTGAACTCAGATTGTTAG-3'
antisence  5'-TAAGTCAGTTTAAATGCITAGGG-3'
sence 5'-TTCAAATGAGATTGTGGGAAAAT-3'
antisence  5'-ACCGATACAGTACAGTACAGTA-3'

sence 5'-TTCAAATGAGATTGTGGGAAAAT-3'
Adiponectin

Sequence

Leptin

UCP-2

antisence  5'-ACCGATACAGTACAGTACAGTA-3'

PPAR-Y
FAM 5'-TCGGAATCAGCTCTGTGGACCICTCC-3'

B3AR FAM  5-CCCTCCTTGTGATGCTCT
GAPDH VIC  5-TGCATCCTGCACCACCAACTGCITAG S
I, &5 A

1. MEE7 1 A Alo[&20l| 0lxf= Fet

25 (HFD-CID®] A 50] %/dwHCS7BLIGI_Nr)
o Hjste] 49.9% w2 Tl frole AF S/
e A Thp<0.001). th 2 (HFD-CTL)l H] &}
HFD- YDHST (200,400,800mg/kg) (p<0.001)-
oA freld Al AlFol FAEHAT dY et
o] AT dY At AT F7HEe F3l Al
&S 7oth HEFMHFD-CI)Y] 40l &a&o
47THCSTBL GJ_Ni)#t HlaLste] oF 4uj €] o ¢
BAT (p<0.001). HZTAHFD-CIL)O H]8)
HFD-YDHST 4007 (p<0.01)3 HFD-YDHST 8007
(<0.001)<> 2Jo] &&o] fosiA Hagh A <l
Sk = AR TKTable 4).
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Table 4. Food Intake, Body Weight Gain, and Food
Efficiency Ratio.

Bodyweight Food

Group Foo(i /éz;z;.kes gain Efficiency
(g/day)  ratio(FER,%)

C57BL/6J_Nr 285  0.122:001  4.28:047

HFD-CTL 253 0433:0.02 17.10+0.79

HFD-YDHST 200 214 0.334+0.02"" 15.10+0.80
HFD-YDHST 400 216  0.265+0. 02*** 12.29+1. 01**

HFD-YDHST 800 225  0.255:0.02"" 11.33+1.00™"

ND, normal diet group; HFD+CIL, high fat diet contains CTL-fed
group; HFD+YDHST, high fat diet contains cereal bar containing
Yeoldahanso-tang extracts (200, 400, 800 mg/kg). Values are
expressed as mean+=SEM(n=06). *p<0.05, *#p<0.01, and **¥p<0.001
(compared with HFD-control) express significant differences as
determined by Student t-test.

2. SE MBISIE slof DX St

A Z creatinine®] THFS B3 A3} Uz
(HED-CTLoll ¥]3ko] 2l abA| 242 (p<0.001)31%12
™, HFD-YDHST 400+-¥} HFD-YDHST 800+ -2
28 HolA| gttt thZHHFD-CIL)F YDHST
7+ A ) creatinine 520 2 o7} glonz
A% e dEA g Ag SR & At

(Table 5).

(2) Z=oil 0|x|= Bt

_T'E_
Tk, HED-YDHST 2
494 ALP ﬂ%b] ﬂ%iﬁ‘L(HFDCIDOﬂ Hlsto] 916}
Al 7+2xp<0.01)3F3 2, HFD-YDHST 400+ HFD-
YDHST 800722 72428151 0 fr2/d 2 BolA] 53k
th. 1B E YDHSTE 7t 540] §le Ae 991
It Table 5).



GY Goetal. 159

Table 5. The Effect of Yeoldahanso-tang on Blood Biochemistry Prameters in HFD-fed Obese Mice.

ND HFD-CTL HFD-YDHST 200  HFD-YDHST 400  HFD-YDHST 800

Creatinine 0.3420.025 0420 0.32£0.02 0.36£0.025 0.36£0.025
AST 75.38:4.59 105.8:10.69 150.6:23.87 122:27.5 107.8+7.83
ALT 22.6+1.33 71.8:17.63 36.2+12.14 43.6:12.18 26.8:6.94
ALP 73:6.22 58+2.08 434384 51.6:4.9 55.6:2.07

Glucose 112+3.83 265.6+13.41 215.4£9.29 229.4+13.41 220.4+15.78
Free fatty acid 2.5:0.07 2.9:0.03 2.8+0.13 2.9:0.13 3.3+0.09

Total cholesterol 145.8+4.77 245+6.76 209.8+12.13 222.4+4.32 192.8+10.15
Triglyceride 103+4.8 168.6+21.28 118.2+5.98 116.4+6.52 135.2+3.78
HDL-cholesterol 70.6+2.21 94+1.79 86.2+3.08 88.4+3.42 92.4+2.02
LDL-cholesterol 11.5:0.58 19.1+1.45 13.3:1.19 16.6+0.74 14.5:0.48

Leptin 7230136+ 10110770.24= 4667344.25 5117624.42+ 921372043+

95648.64909 1626406.918 1879415.243 1364412.425 1508439.187

IGF-1 167939.18+« 139693.49+ 38622.32= 34909.57« 104481.36=+

25079.21895 19551.71406 8017.009149 10684.34464 5568.632835

Adioponectin 217493.92+ 126262.54+ 187119.50+ 212334.69+ 228303.16+

34357.97005 27619.08662 61017.53776 49281.78061 42640.94903

AST: Aspartate Transaminase, ALT: Alanine Transferase, ALP: Alkaline Phosphatose

ND, normal diet group; HFD+CTL, high fat diet contains CTL-fed group; HFD+YDHST, high fat diet contains cereal bar containing
Yeoldahanso-tang extracts (200, 400, 800 mg/kg). Values are expressed as mean+=SEM(n=6). *p<0.05, *#p<0.01, and ***p<0.001 (compared
with HFD-control) express significant differences as determined by Student t-test.

& ZE T (glucose) 2ol O|X = Bt

d T glucose®] FFe FAT A3, A4
(C57BL/6J_Nn<- 112 mg/dL, W Z(HFD-CTL)<
265.6 mg/dL, HFD-YDHST 20072 2154 mg/dL,
HFD-YDHST 40072 229.4mg/dL, HFD-YDHST 800
T2 2204 mg/dLS.Z HFD-YDHST 2007-2] glucose
ghefo] thEHHFD-CIL)Ol Hlate] o8 Za
(»p<0.01)3}9.2.™, HFD-YDHST 4003} HFD-Et}
YDHST 800+ 9145 HolA] ZUTHTable 5).

w
wet ek

4, S 2K HFree fatty add)Z0l| DR =S5t

A F free farty acd®] g AT AT AT
(C57BL/G]_Np)< 2.5 mg/dL, T Z7HHFD-CIL)< 2.9
mg/dL, HFD-YDHST 2007+ 2.8 mg/dL, HFD-YDHST
4007 2.9 mg/dL, HFD-YDHST 8007 3.3 mg/dL
O ZT (HFD-CIL)Y free fatty acide 34t
(CS7BL/GJ_Np)oll Hlate] oF 56.0%¢] o8t S71&
YERN AT (9<0.001). HED-YDHST 8002 free fatty

acid ¥Fo] ZHHFD-CID Hlste] folei 5
7} (p<0.001)3} S THTable 5).

o1
ek

S X2t Helol| 0|X|= Tt

=5 S=2AHIE(T-cholesterol) 21| O (R = St
8% Tcholesterol®] S #A8F A3}, th2
(HFDCIL)] 8% T-cholesterol- HCS7BL/G] N9
Hlate] oF 68.0%°] frelst 57k UERIATH (p<0.001).
HFD-YDHST 2003} HED-YDHST 400+-2] T-cholester-
ol gHgol EAHFD-CILOl Hlste] frefabA] 74
(p<0.01)3F31. 2™ HFD-YDHST 8007 9] T-cholesterol
grgol frefshl 24 (p<0.001)3H AT (Table 5).
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2) &5 SEXE (Triglyceride) 201 O|X = Tt

A3 Triglyceride®] TS &
(HFD-CTL)2] % Triglyceride> AHHCS7BL/G]_Np)
o Blste] oF 63.7%°] el S7HE UERIATH
(p<0.01). HFD-YDHST 20073} HFD-YDHST 4007-°]
FrolaAl 2 (9<0.05)3F thTable ).
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3) &= HDL-cholesterol, LDL-cholesterol 201 O}

HDL
=3

ok

=

= HDL-cholesterol, LDL-cholesterol ] &<
A7} ) ZTHHFD-CIL)2] HDL-cholesterol<
37HCSTBUG)_Nooll Hl8te] oF 331%°] ol 3t 5
712 YERIITE (9<0.001). FE3F D) Z7HHFD-CIL) 9
LDL-cholesterol-& AHHC57BL/G]_Nroll B]3le] oF
66.1%°] frelg 57+ YRR AT (p<0.001). HFD-
YDHST 2003¢] HDL-cholesterol (p<0.05), IDL-choles-
terol (p<0.01)3} HFD-YDHST 80072] LDL-cholesterol
sreko] F3HA A (p<0.01)3FA THTable 5).

X
3
=

o}ﬂ_',

B
24

=

24
T Leptin® WA ES #AF A iy
(HFD-CIL)2] 85 leptine 10.11+0.16 pg/dLOZ 7
AFHCSTBLG]_ND 2] 0.07+0.10 pg/dLell H&ke] 144
] o) Z7He YERIATE (p<0.001). BTk

of gk 72 RF Bl E7HHFD-CIL)O H] 3t Leptm’]
chal g gFo] 74431913, 1 % HFD-YDHST 200+-%}
HFD-YDHST 400-°] +8]8kAl 74 (p<0.05)8k5ATh
(Table 5).

2) EFIGF-1 CHtZEdo]| 0IX = et

8% IGF-19] T deks E4¢ A3 gxd
(HFD-CIL)®] Etheta®; Foi3 2 BF &
(HFD-CTL)°ll H]3}o] IGF-19] W dgko] 7haa}s)
3, 7 3 HFD-YDHST 20073} HFD-YDHST 4007-°]

Fo3HA 24 (9<0.001)5F EHTable 5).

3) &3 Adiponectin THEZEI| O|X|= H&t
8% Adiponectin®] B BE EAF A3} o)z

THHFD-CTD)®]  adiponectin 47+(C57BLG]_Ni)

o Hlste] oF 42.0%°] el AaE HeEpdT

(p<0.05). BTFSHAE T3 #

CID)ol| Hl3ted Adiponectin®] T @ &Fo] S718l9
71 % HFD-YDHST 8007°] §-2]31A 571 (9<0.05)8}
S tHTable 5).

7. 27| A ERIE

1) SROISHK[E, 2nst AEL FXEEH S2H

30l 0Xl= %“%F

) 2 (HFD-CTL) 9] 5533 A W&k At
(CS7BLG]_Np®| E-7- 9] spA]Hkego] B|ate] 5.20u) ]
A frolalA Z71eFIAL (0<0.001) S 2| ukek
& A FHCSTBUG_Nno| Fa3kA el 1] afod]
31780 I8 S7HFATH (p<0.001). THETHHFD-
CIDe AAFH Ak AAHAHCSTBLG_ N2
24 A ekl wlste] 3768 frelskAl 7
3 (p<0.001) FAEH AR 2d<HCSTBLG] N
o) A Akagol vlste] 5.508) o)/ frolsHA
Z71eI ek ZHHED-CILl vls) dustay &
of ol Al ApzA o] Zhashe Zle 1T < UM
S v HFD-YDHST 2007-9] 25 FJ3HA% (p<0
A7 (p<0.001), ZAFH (p<0.01) AWe] 7H7 ]"IT
A4 K 2™ HFD-YDHST 40072 54 ¥ 3hA) 1
p<0.01)°] f+8lstA 743}tk HFD-YDHST 800
& B A (p<0.01), FALEE (p<0.01), AF
(p<0.001), AR (p<001)°] AW FFo] BF fo
Al 75t ChFigure 1a).

mLiver (z)  WKidney(g) M Spleen (g)

v T

issueweight (g)

CSTBL/ST Nr

HFD-CTL HFD-YDHST HFD-YDHST  HFD-YDHST
(200 me/l=) (400 meilz) (800 me/l=)

Figure 1a. Effect of YDHST (200, 400, 800 mg/kg) extracts on
adipose weight in obesity mice fed with high fat diet.
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U ZHHFD-CIL) 9] 7 A1 (liver weighow= 7873
THCS7BUGI_Nnell Blste] 74.0% f2lskAl S71akd
3 (p<0.001) A FA (kidney weighde 44t
(C37BLG)_Np©ll BI3te] 36.49% I3 S7FskAth
(p<0.01). B8 v A (spleen weighoT 73
(CSTBLGI_ Nyl W18 25.6% frel3tAl 5718 }
(p<0.01). WZHFD-CIL)ol H]&] dopshagt
ol A Zh 217, W17ge] Fake] B 7hAs)

e _&

rr o
PO

013k 4= 9Tk HFD-YDHST 200:7-2] 7} (p<0.001),
207 (p<0.01), B (p<0.05)9] THFEA7L FI9S
B3RO0 HFD-YDHST 40032 7+ (p<0.01), ¥]%
(p<0.01)°] o] aHA| 7HAstSiTh HFD-YDHST 800+
2 7} (p<0.001), B (p<005)2] A FHo] F2laA)
748kl PhFigure 1b)

m abdominal subcutaneous fat (g)
B Kidney adipose tissue (g)

= Epididymal adipose tissue (g)
W Intestine adipose tissue (g]

3.0

- 5} 5]
n = L

Final adipose lissue weight (g)

E}

0.3

CSTBL/6T Nr HFD-CTL EFD-YDEIST HFD-YDEST HFD-YDEST
(200 mz/l=) (400 me/lz) (800 mz/l=z)

Figure 1b. Effect of YDHST (200, 400, 800 mg/kg) extracts on
organ weight in obesity mice fed with high fat diet.

1) Liver SRIXHES1 241
(1) AP2/FABP4 mRNA RTIX} IS A
7+9] AP2/FABP4 mRNA 314}
I 2=t HFD-CID® 32 o] 2.97:0.93%
Z2HHCSTBLG]_Nn 2] 0.78+0.2401 BI3te] <F 388
Fol3t 718 YIS (9<0.05). HED-YDHST 200
& EHHFDCIDOY W1l AP2/FABPA mRNAS]
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& ko] 2718191 21 HFD-YDHST 4007 HFD-YDHST
8007 THZHHFD-CIL)O] H]8]l SREBP1c/ADDI

A9] e o) 7&*‘6}“5} 1 % HFD-YDHST
4007 Al A (9<0.05)3H3 ThFigure 2).
£
=
g s
g 1

0

C37BL'6] Mr HFD-CIL HFD-YDHST HFD-YDHST HFD-YDHST
Q0 meglz) (40mzlz) (800 melz)

Figure 2. Effect of YDHST (200, 400, 800 mg/kg) extracts
on AP2/FABP4 mRNA expression in liver in
obesity mice fed with high fat diet.

(2) AMPK-a1 mRNA SXIK} IS 2

drjetitt Foidl 7 B U Z2AHD-CIDO) H)
3] AMPK-al mRNA®] & #o] Z71sl9ith. HFD-
YDHST 200+ (9<0.05), HFD-YDHST 4007 (p<0.001),
HFD-YDHST 800 (p<0.05)9] %t 22} 7EAH 9
SHAl Z7hskadthFigure 3a).
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AMPK-al mENA RD of HFD-CT in Liver

CSTBL6]Nr HFD-CTL HFD-YDHST HFD-YDHST HFD-YDHST
(200meks)  (400msiz) (300 meiks)

Figure 3a. Effect of YDHST (200, 400, 800 mg/kg) extracts
on AMPK-aT mRNA expression in liver in
obesity mice fed with high fat diet.

(3) AMPK-02 mRNA SXIX gt6d 21
7+o] AMPK-02 mRNA 47} 38L&
HFD-YDHST 2007~ tZ7{HFD-CIL)°l H]3 AMPK-
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Bt
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i
)
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a2 mRNA®] o] T715191 21} HFD-YDHST 400
($<0.05)7-2 HFD-YDHST 800 (p<0.01)7-> 7
(HFD-CTL)®]| ¥]3] AMPK-a2 mRNAS] ¥ 2ko] §-9)
Al 7+t thFigure 3b).

vs|

= =3 = = —
+ o =] =] [¥]

AMPK-a2 mENA RD) of HFD-CT in Liver
=

=
=

CSTBL6] Nr HFD-CTL HFD-YDHST HFD-YDEST HFD-YDHST
(20 mehz) (400meiz) (300 meiz)

Figure 3b. Effect of YDHST (200, 400, 800 mg/kg) extracts
on AMPK-a2 mRNA expression in liver in
obesity mice fed with high fat diet.

(4) UCP2 mRNA TIX} 2151 2M

7Fe] UCP2 mRNA 312} & #Ag 23 &
kA E Folgh o+ B tETHHFD-CIDO] B3l
UCP2 mRNA®] Wélgo] 7181319 1 7 HEDYDEST
200 (p<0.05)72F HFD-YDHST 800 (p<0.001)7-°] -
°J&HAl F7Fet A PhFigure 4).

— — b b L ™ .
= i = L = i =

UCP-2 mENA R) of HFD-CT in Liver
W
b4

=
i

CSJBL6IN: HFD-CTL HFD-YDHST HFD-YDHST HFD-VDHEST
(MW0meghz) (@0megls) (S00mete)

Figure 4. Effect of YDHST (200, 400, 800 mg/kg) extracts on
UCP2 mRNA expression in liver in obesity mice fed
with high fat diet.

(5) Adiponectin mRNA 71X Ehs1 A
7+] Adiponectin mRNA A} #&S #4354

I dostags s BEF iz H§)
Adiponectin mRNA®| ¥& o]

HFD-YDHST 2007-°] 2|8}l Z7} (p<0.05)3F3th
(Figure 5).

100

|sn ma

C5TBL/6] Nr HFD.CIL HFD-YDHST HFD-YDHST HFD-YDHST
(200 mele) (00mezlE) (300 meiz)

ectin mRNA R of HFD-CT in Liver

Figure 5. Effect of YDHST (200, 400, 800 mg/kg) extracts
on Adiponectin mRNA expression in liver in
obesity mice fed with high fat diet.

(6) PPAR-y mRNA RTIX} 451 £

7k] PPAR-y mRNA 34} W& g F-41¢k A3}
) ZHHFD-CIL) O] Ak B o] 469:1.85% 4
2HHCS7BL/G)_Nn) 9] 0.67+0.26 ol B]3ted 78] <]
& Z7H YR 1T (9<0.05). HFD-YDHST 400+
3} HFD-YDHST 800-°] tZ{HFD-CIL)®ll H|3}
PPAR mRNA®| "2l gko] f-o]skA| 74 (p<0.05)8H31
HFigure 6).

PPAR mRENA RO of HFD-CT in Liver

¢ C37BL/6] Nr HFD-CTL HFD-YDHST HFD-YDHST HFD-YDEST

(200melz) (400melz) (800 melz)
Figure 6. Effect of YDHST (200, 400, 800 mg/kg) extracts
on PPAR mRNA expression in liver in obesity
mice fed with high fat diet.
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2) Epididymis adipose tissue SXIX} 254 24 9. He| x2S BM

(1) UCP2 mRNA SEXH 281 24 1) Zto| alERist

PR AL UCP2 mRNA FHA LR gy paeg @R Be 2 284
A A HIDADEST 20092 EFHDCID . e a2 el 23 A0l e, 0l Z2HD-
o M1 UCP2 mRNASY MRPC] REARE oy o) vinte] g 2 2RNE vl

HEDYDIST 4003 HEDYDHST 800w B2 55 qupas) gpze) #4510 o2z A4
(HFD-CIDe] M3 UCP2 mRNAS] WOl #2138 o2 ) a2 909 (racrovesicular) A M20.2 213
AISTIIROR L F HDYDIST 800w 4% gy g0 = Auprgo) e, e Hap
A S7H T p<0.01)8H 3 ThFigure 7). AUOR A Ate] FH o2 S| A A
5ol W7l BEa Aol b, 2, 474

= THCSTBL/GJ_Np)3} H]wated, a2 Hk2lo] A F o) 9
8 vgre] ks ZFED_CTLAIA 781 5]
AANEAA S 0] WA EA S, A 2T
(macrovesicular) A/ 51 Bol SRS AT
ZTHFD-CIDF Blatste] Arhghacg) Fofe]

o1 A AR A S ANLSEA (crnesicolan)

ATol dAEA 7Hd = A ThEigure 8).

1
in

20 4

Lissue
-
i

10 4

P2 mRNA R of HFD-CT in adipose

0.0
C5TBL/6]_Mr HFD-CTL HFD-YDHST HFD-YDHST HFD-YDHST
(200 mgiz) (40mele) (300 meiz)

Figure 7. Effect of YDHST (200, 400, 800 mg/kg) extracts
on UCP2 mRNA expression in liver in obesity
mice fed with high fat diet.

C57BL/6J-Nr HFD-CTL

- 4

HFD-YDHST 200 HFD-YDHST 400 HFD-YDHST 800

Fiqure 8. Effect of YDHST (200, 400, 800 markq) extracts on histological profiles of liver in obesity mice fed with high fat diet.
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2) Ro2t K| MELo| Ha | R A e BA

Figure 9% B|%+ He] Zdo)x AJHEZ0) w2
R Az JeHE el ARlelth o
ZHFD-CIL> YA o] AFE <l wlnke]
W A A 2] A7)7F 8418 FosAl |k o
ZHHFD-CIL)# Bl ate] Frpshag) FojtolA]
g AR o A2 A7) ST oA
= A thFigure 9).

3) XILMIZE 27| H3tol| 0|X = St

AW 3 7] Nikon ACT-1 version 2.51 (Nikon,
JapanyE AHE-3E 50 1= S48 Fig 39
Hgk W] R A EEA g FI3TFE A
WEA elel gk 23E vepll= ezt 1
Aol AF = Qe ninte] Fhe]H A A 9
A717F @A %] S7¥sHA Btk EHEHFD-CID®] A
WA A7) = 136.8£1.49 inZ A AHCSTBL/G]_Nr)
€] 52.5:1.04 el Hlsted AANE H7]7} 2,619
oAl Z7H9 T (9<0.001). HFD-YDHST 200~

C57BL/6J-Nr

104.0+2.04 ¢m, HFD-YDHST 400< 98.8+4.02 m,
HFD-YDHST 800- 98.8+1.25 yun = )&+ (HFD-CIL)
of vlal FohAl AA3FA thp<0.001).

IV, & %

HEe U HASH avle BEE, SERE
LU 52, JAH BA, WA o) 2 2

T, ovw1 L QY

=)

Q] & TFs A91o g Qlef AzA o] Y
S

=
v |
¥y
AR R
=

w = Eal

)

HFD-YDHST 200

HFD-YDHST 400

HFD-YDHST 800

Figure 9. Effect of YDHST (200, 400, 800 mg/kg) extracts on histological profiles of epididymal adipose tissue in obese mice

fed high fat diet.
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d
A5l e 71
= A7 Ak 7 A sk olell ARk
ThE Aol Hlaf vigto] & 7hgAdo] 7P w2 Hw
Qle] B e ST A AL BVR) T A<l

&t ALAY Aol Hths &

o
W3} Ao] a8, 94 Aster A

b
fole rob R

whg-229] A P,
=2 Wy, A R B8 Ay 33,
23 33 A E) V9 497 29, W)
2HH BAE Aste] Griiege) e B
S 482 Ea FHsIA sk

h=d [} .
B Aol M= AARKCSTBLG) Np £ TA| 4]0
TS ZAHFDCID), YA 0] Fof 3 G}

400mg/kg (HFD-YDHST 400), 800mg/kg (HFD-YDHST
800 Foid o7 v o 7t AFI nleE
s ARG AP 675 EEkA
A A et Ho] AH et 4 Het AT ST
TS Bl AolagS Fath R EHD-CIDC
H]38l] HFD-HFD-YDHST 2007 914 Sl& #ol&
Ho)z] ek, HFD-YDHST 400 (p<0.01)7} HFD-
YDHST 800 (p<0.001)7-2 2]0] &&o] fosHA 24
S 2E ER1E F ATh Holago] Hrhe A
AEE AFshe gl Blsl AFe] S7F A4 vt
ahH o] Hnk 24 a3t e AR

— I

T ~

dAed ¢ Q7] Wil Aolag g AF Ul 3
q

(Table 4).

shE AT EITE AdHCS7BLG Nl A& A2
o thiH] oF 25% S7Fekl o H, thEHHFD-CIDON 4]
= 9k 909%7} Z7¥8433 2, HFD-YDHST 2007041+
F 70% %7}, HFD-YDHST 4007 ME oF 60%7}
Z7)8}91 2™, HFD-YDHST 80079l A& oF 58%2)

7HeS B9tk B3 HFD-YDHST 200,400,800

O

Rioll M SAH SR Fola AT A p<000)F
ol
A

5
FAG 7 BT AT A4S Btk A
go] vtk A 5o 37t 5= STTHTable 4).
a2 83 A3k HALE 53 creatinine, ALT,
AST, ALP, IDH, glucose, Free fatty acid®} &7 9 7]
A AeEFe] A #EQ T-cholesterol, triglyceride, HDL,
IDL %ke] ¥shE Yot itk HFD-YDHST 2007-9]
creatinine $&F0] OIZ2THFD-CTL)®Y H]3t -9
Al 7 2(p<0.001)31 .M, HFD-YDHST 4003}
HFD-YDHST 8007 -91/35 H.o1A] %A 4
Z&HCSTBLUGI Nl I8l 1 7217F 3A] 4] 29%
t}. Creatinine T+52] creatine phosphateA] A§A3 €
AR R, Aol A A & Al el M A7t
7¢] o] FolA|A] gt A W G7F wFe] A9 §li
=T 2 WjAEE FolXM B3 creatinine 5 Al
& 7Nes A=t Fa3 A7 fok mEkA
27w g 7150 ol 7E Al EF creatinine©]
o2 SojuA Eof. dudtay Tl BF
AATHCSTBLG]_No)oll B8l creatinine 5=X17}F 2A|
A BUOERE GrpghAg mhe-2of A 54
Yo7 Gethe As AT + USATKTable 5).
83 F AST, ALT, ALPS] TS A5k 7H54
o] QJEA] Lol ) ASTE ThZTHFD-CILO H]
3 dristag Fo% o BF 5o ALTE
WEAHDCIDC Hal] Eohehagt Foldh o+ 7
2Bt AA T 248 HolA| ekgkth ALP gk
HFD-YDHST 2007-¢] tZHFD-CIDOY| H]ge] -
A 72 (p<0.01)8F .1, HFD-YDHST 40073}
HFD-YDHST 800> 1-91/3-5 H.o1A] %A% o



ZHHFD-CIDE T 7HAE Uch 87 AST, ALT, ALP
F49 AT el 7 E o) WAF ZAR} 28
=0} transaminase”t - frElEo] Fobglol] wet S
7¥ehe AL E 7k 27 &Fe] A7t EH, 11 grel
Fsdle AL 7he] AAA 2| el 7t HAste] 8
TO R WEo] wepthe A n|d”. 3 @
AAGA 0] T,

r

F|©] AST, ALT 49| SEE
A 7Y, Z¥tellA 7+ A Alxe] Aol 2 Sk
Ao R HIE0]9IT), whzbA] AST, ALT, ALP] FHg
o] BhZFHHDCILe H18] 49137 2257t %
7} o] A L& A0 T Hol Ar}stAEre 7o)
F4E Qo7 858 AP F slcimbe 5
3 v Seialol vl el oial o]
3| glucose TS S7ATE glucoses Y T &
o FFH ¥R ZHEHE 4T insulin®] FH]7}
W glucose®] AT F3h} BAAZ 257 glu-
coseS ZHAAIZIT, HFD-YDHST 2007-2] glucose &
o] EHHFD-CILOl Ml fFelsiAl o
(p<0.0DnFH o] Erpgtatto] d el a50] Ade=

2]l STk Table ).

Free farty acid 3= 5748 23, HFD-YDHST
800~ free farty acid o] thETHHFD-CID H
ato] folatA Z71 (p<0.001)3k3ATE A A 3ol A
FEo] e FAAC] 252 3 free farty acid7}
E = free fatty acid= insulin®] 2H8-2} LA e Ao
AT free fatty acid®] |7} Fobdoll whe} 749] in-
sulin ¥ Zo] A A A o] F7leHA HIL A
59 free fatty acid @ 3¢ I E] led A&
&N 7) % Bk HE3 free farty acid®] 2217} =T}
AL G2 oduAgor 27 hthE A oy
12 B Bol &tke A2 ofugth!. uebx dret
A28 FATO ZH free fatty acid®] S71sle] A5 7
429 §%0] 98- Folst 4= AU TKTable 5).
3 U AFUAL o] vXE FFS gophr)
213 T-cholesterol, Triglyceride, HDL-cholesterol, LDL-
cholesterol $FHE-S S 313t cholesterolS =273 3}
T GUAES AT HEAES, g, HEe
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J

=

A 5o AL FollA e, S8 A - E

IAAENA cholesterol FE7F ESTE A7

o] AP’ &3 W Tcholesterol TS =

73} HFD-YDHST 2007} HFD-YDHST 400°] o]

ZTHFD-CILC Hlste] #F28H] 22 (p<0.01)3HA

© v HFD-YDHST 8007 %] T-cholesterol gl
O3A 7 2x(p<0.001)3F3 Ei(Table 5).

Triglyceride %] cholesterol 2} PFHIAZ It
WoAEH A Uo7 5 e FR3F Yolo] H
H|gto] A T Fho] S7HATE. B3 Triglyceride
S}eFo] Z7}8}H HDL-cholesterol £+ SolRTHY,
B AN dugtar Fod o EFlA
Triglyceride 3&F0] 7443811 2™ T 5 HFD-YDHST
2003} HFD-YDHST 4007-0] f+2J81A] 734~ (9<0.05)
3} th(Table 5).
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HFD-YDHST 800:°] +2Jst7 57} (p<0.05)3 Tt
(Table 5).

HFD-YDHST 2007-9] 553312 % (p<0.001), A1
7 (p<0.001), FAFH (p<0.01) AF2] 7} oA
S H9Om HFDYDHST 4007 E-4-3]&kA))
(p<0.01)°] F-2laHA 73t Th HED-YDHST 8007
BRI A (p<0.01), F-3LKp<0.01), 213 (<0.001),
AT p<001)e] A FFo] B fFolah 7
SF ThFigure 1a). 7371 F71] #istol] thsf do}r 7]
Q13 7k A1, vge] FEks AkEsigith £ A g
A1 HFED-YDHST 2007-9] ZKp<0.001), 417 (¢<0.01),
A (<0059 T FaAvF oS Belon
HED-YDHST 40072 7F (p<0.01), I (p<0.01)°] 52
3lA 2433 TE HED-YDHST 80072 7} (p<0.001),
HI7E (9<0.05)¢] A ol oot Haskiich
ol AHE £ v JrigAgE HgE w29 A

AMPK-a1, UCP2, Adiponectin, AMPK-a2, PPAR-y
mRNA &S F4 kit 71 A3, HFD-YDHST
2007 W ZTHHFD-CID)O H]3 AMPK-al (p<0.05),
UCP2 (p<0.05), Adiponectin mRNA (p<0.05) %+e] 2]
A Z7F19.2H HFD-YDHST 40072 thZ
(HFD-CTL)* H]3] AMPK-a1 mRNA (p<0.001) %t°]
FoJ8A Z718131 3L, AP2FABPA (p<0.05), AMPK-02
(p<0.05), PPAR-y mRNA (p<0.05)%t0] frol&HA 74
&3tk ®3F HED-YDHST 80072 t) % 74HFD-CIL)
ol ¥s} AMPK-al (p<0.05), UCP2 mRNA (p<0.001)
o] frelaAl 718131 2L, AMPK-2 (p<0.01), PPAR-
¥ mRNA (p<0.05) kol F2lskAl ZAskiet. AgA)
X R 290l A S A 8438 H o
of AT ATl M et A EES] F317t
o] FoiZltt. A 9] 8k ek AARIA
© AP2FABP4, PPARs mRNAG©] St} &3} 27]3%
el tixAel Id f42k= CEBPB, T71de
PPARY, CEBPu, 7] f-%121= FABP4, AP2 5] -7
A7 AT,



324 vk AL Q12191 AP2/FABP4 mRNAT
HFD-YDHST 400%°] HZHFD-CTDIA 238}
Al 7 (¢<0.05)3FA THFigure 2).

AMPK mRNAT l&dl A4S 7i sk 1At
A FE 9lom EAskE AMPKE A 21
2HE T 2 ATP AHIAEE AgsbiA, 3
Wl Ak abskel 22 ATP ANAZE S48}
A71E ZoE dEiA Stk 58] XA tiAte} Aest

of Thild QkelE Fafl ACC 84 XS A
ZA] Ak atsl Sl whkE AR kel F8%
S = A0E ByEy QUth’ AMPK-al
mRNA F34F B8-S A8 A3 drietag Fo
3 BF tIZ2HEDCIDO ¥is) 21 dd o] Z7t

3191 2.1 HFD-YDHST 200 (p<0.05)7, HFD-YDHST
400 (p<0.001)i, HFD-YDHST 800 (¢<0.05)72] #<&
Z¥z} 7HAH frefsiAl S7Fsksith. AMPK-02 mRNA
A W e] A HFD-YDHST 20072 th&
(HFD-CIL)®l| ¥]8} AMPK-02 mRNAS] Z& Zko] =7}
31921} HFD-YDHST 400 (p<0.05)x-3} HFD-YDHST
800 (p<0.01)7< thZHHFD-CIL)® H|3] AMPK-a2
mRNA®] W& o] f-2]a1A| 7HaatThFigure 3a,3b).
nEFZE o} Wt EAJ3H= UCP mRNAT M
EZC oo Al stshA QlakstaAel o wAH
protons ATP T4l G2 WAAIA oUA] A &&
Z7M71E S AR UCP mRNA2] B8-S A A4
S AL vTES 2-EkE 98-S e
le) Ho

2 I YTFC. UCP2 mRNAE F+2 a8z
2]

[¢]

HFDCID?Y BI3 UCP2 mRNAS] W& o] Z71819
O 7 5 HFD-YDHST 200 (p<0.05)7-3 HFD-YDHST
800 (p<0.001)°] Frol3lA 57185 thiFigure 4).
AA A RE Fo]Z 02 FH] = adipocyto-
kine & 7P tiEA 2 Adiponectin, leptin mRNA<
H8hS 3}, Adiponectin mRNAS
Ege] AlEd S S8 Insulin LS 571
A7)E AR UA Ul 7H] Adiponectin mRNA
dAs

= AN
FAA BHE BT A3} ArRET ROl 2 B

N

¢
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T EAHFD-CIL)ON H13) Adiponectin mRNAS| 2
#efo] S71et o™ 11 5 HFD-YDHST 2007*°]
oA 7t (p<0.05)3FH ChFigure ).

AA . Fske] dll4] 214K PPARs mRNA
= FE WA 2Ho| ZAfstn AHA L] that
o} sjol] T8 285 = nuclear hormone recepror
superfamily©] T}, PPARs mRNATE Leptin mRNAS] %

B BRAA ARSI AP W5 A o7

4
T2 HES A% A3 HFD-YDHST 400+
HFD-YDHST 800-°] thZHFD-CIL)9ll H]3] PPAR-
¥y mRNA®] L& go] fFo8kA 4 (p<0.05)3F3 Tt
(Figure 6).

g A Ee] A4 3d A4S T
AP2/FABP4, UCP2, Leptin, PPAR mRNA '3 22
3kt 1 % UCP2 mRNAZ}F HFD-YDHST 800
oA thZETHHFD-CID 113l g gFo] f-2l5HA)
7F( p<0.0DBISATE ool AdE B3l Atk
Fol7h 7t Rk Ak Az A o] vk
A} W) folg ARE 713tk ARdE gRlat
HFigure 7).

7kt F 8k AAl| s o] We] 2 ekA] A At
AAHC STBLGJ_Npoll ¥18l] thZ7~HFD-CTL)] 7
A APA e} S A S A A 2 50] Fofl E
A B Gudag FoFe BF RS
HFD-CTIL)O B8] AthazA] APGA| 9} 342
A EZEL] AAS 7o) BT Adipocytes area
3] AS o] g-sted FAa e 11 At
b7 B5 thEAHFD-CID)O H]s)
Adipocytes area ZL717}F 12181 7H4Ax (p<0.001)3HATH
FAA 0|5 Tk ulYk w2 At A

A A717F AR gkt A AR E
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a3} Aolas A a3} A crearinine, glucose,
ALP, Free fatty acid, T-cholesterol, Triglyceride, HDL~cho-
lesterol, LDL-cholesterol 5 °I g3 7“}01]*1 felg 4
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& AP2/FABP4, AMPK-al, UCP2, Adiponectin, AMPK-
a2, PPAR-Yy mRNA 5°] F37 @dds 243ty
Leptin, IGF-1, Adiponectin 52| 8% 22 Tl
Foll Je FoAM P LS
TS Foidh BE ol ol 235 B3
H AMPK-al mRNAT TiA} *Ea] 2 ATP 230
HHohe Uit HE2E
E9] P 22 YA 1A FM% g
36)2 8P UCP2 mRNAT olUA] #8& 2ddh=
AL ske T duikage] AuA &% 71
ofgte] AFS ke AL AN 5 AT 9
Hohehas> IR 9 S 23290 Leptin?t Adiponectin,
IGE-1 52 ol Mshrzi=dl ol AW oldA]
S sedor 2dste] 24 AFe] 44 H o

B}l 7¥e] UCP2 mRNA—t— ol EAete] 22 el
Ao 2 Hal stk AMPK
mRNAT Zbel| 4@ ZPWL AskE w1 JEd A

o] 2485 o] S 2AsHe 84 Adiponectin
AN el S STy wa Ariasgke
HjRke 2 olal 2718 7 FAIE AT A
29| £32 odA517, 24440 BalE F75)9)
TAAo|2 Qs Ao T s AL oAle
Sk, ool Arialaske B9l el
BB AHEB10] BhE9] i e A2 7]
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1. YDHST2 HEAHFD-CTL el Hlsh 4] &
&ol frolshl #Aaskit

2. YDHST-& thZ2HFD-CTL)| H]s) A5 &
7He Fela oAsiT

3. YDHST-2 tZ7HHFD-CIL)O) H]3H creatinine,
glucose, ALP, T-cholesterol, Triglyceride, 4. IDL-
cholesterol #t0] f-2J3HA| 728} 3L, Free fatty
acid, HDL-cholesterol 352 #2314 7138kt

5. YDHST#E W ZHHFD-CTD H13l Leptin,



IGE-1 %ol frelsl 7433 Adiponectin %t
o] freJskA F7keksith
6. YDHST-2 tZ2ZHHFD-CIL)9 H]

s stk
7. 7b0] $22 98 AA} 2%} YDESTES 27

(HFD-CTL)®ll H13l] AMPK-a1, UCP2, Adiponectin
mRNA %e] frefsiAl S7Fsk3lo ™ AP2/FABPA,
AMPK-a2, PPAR-y mRNA #to] #2314 74
Esi=g

8. gk Ak Alad] frAab e HAb At
YDHST#& tlZ7HHFD-CTD H]8l UCP2

mRNA gke] FelsiAl S71atith
9, BlE|%23] B Az} YDHSTS] 7 233 27
B Ao A E 971 F717E oA
=]tk
ol4ke] A3= YDHSTO| YA AR 2 BIvHS: &
T8k -0 guak 2ol g3} 9122 LR
o 39 ke ot A 5o f&a 24
AE Ao AlZHT:
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