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Abstract

Anti-obesity Effect of Jeoreongchajeonja-tang in a High-fat Diet-induced
Obesity Mouse model

SoonWoo Jang - Young-mee Kho - Jin-young Kwak - Taek-won Ahn"
Dept. of Sasang Constitutional Medicine College of Korean Medicine, Daejeon Univ

Objective

This study investigated the effects of Jeoreongchajeonja-tang in a high-fat diet-induced obesity mouse model.

Methods

The study examined 9-week-old male mice (C57bl/6]) divided into four groups: the normal(C57bl/6J-Nr), control
(high-fat diet only; HFD-CTL), positive-control (high-fat diet with Garcinia cambogia), and experimental (high-fat diet
with Jeoreongchajeonja-tang; HFD-JCT) groups. After 7 weeks, the body weight, food efficiency ratio, organ weight,
and visceral fat weight of the mice were measured. Blood serum tests, mRNA, liver histopathology, and epididymis
adipocytes were also examined.

Results

Compared with the Control(HFD-CTL) group, the Experimental(HFD-JCT) group given Jeoreongchajeonja-tang showed
significant reductions in absolute body weight and food efficiency ratio. The serum alanine aminotransferase, total-cholesterol,
triglyceride, low-density lipoprotein (LDL)-cholesterol, high-density lipoprotein (HDL)-cholesterol, insulin-like growth
factor-1, and leptin levels were significantly lower in the experimental group than in the control group. The serum adiponectin
levels were significantly higher in the experimental group than in the control group. Compared with the control group, the
experimental group showed significant reductions in absolute abdominal subcutaneous fat, epididymal adipose tissue, kidney
adipose tissue, intestine adipose tissue, and liver, kidney and spleen adipose tissue weights. The C/EBP-3, leptin, and
SREBP1c¢/ADDI1 mRNA expression were significantly lower in the experimental group than in the control group, while
the UCP-2 and adiponectin mRNA expression were significantly higher. Compared with the control group, the experimental
group showed a significant reduction in the absolute adipocyte area in the liver and epididymal adipose tissue.

Conclusion
Jeoreongchajeonja-tang has an anti-obesity effect. Additional clinical studies are expected.
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3 dolr 7] fJa) vIvk FE RS B3l AT

2 2]0]| &8 Creatinine@ AST, ALT,

add), 8% e 2HE, 9% A, & =

Aehd de Y Akl dF s 28 o
_‘f_

)

e
W ZIGF-1, Leptin, Adiponectin), 7] 2
Zaro] WSHEY WA, P, A
AR HHE 2AkHT) & 7k 2k e 2wk
ZANA vtk AdE A LA (AP2FABPA
mRNA, CEBP-3 mRNA, UCP-2 mRNA, Adiponectin
mRNA, Leptin mRNA, SREBP1¢/ADDI mRNA)< &
A& A7 We|Z28HA 7]_J,]_ §]. A A £ 7
S A ol8 Tl folF A Al
RSk vjolt,

1T, M5ertbkl 2 se )ik

= Aol AF-E AJ2R2 Ol red O, acarbonareDEPO),
chloroform, trichloroacetic acid, isopropanol, Tri-HCI,
K, MgCl2, H87 S NACK lysis solution), DMEM
(Dubecco's modified Eagle's medium) B Y, dulbecco's
phosphate buffered saline(D-PBS), sulforhodamin B(SRB),
2-isopropanol, sodium dodecyl sulfate(SDS), Streptomycin

acid (Sigma, USA)Z epigallocatechin gallate (EGCG)
(Sigma, USAAIES AHE-3HATE S-EloF A (fetal bo-
vine serum, FBS)< HycloneAKLogan, USA) &<,
Taqman master mix2} SYBR master mixi= ABi (USAA}
A|E-S,, Lepin. IGF-1, Adiponectin ELISA kit R&D system
(USA)Z, 7B it AJek2 S AlokS ARE-8l3ITh
2 Agel AHE 7171 FRFE71DWT-1800T,
EH‘@*, Korea), 739 ZF7Ax ](rotary vaccum evaporator,
BUCHI B-480, Switzerland), 52 7137 |(freeze dryer,
EYELA FDU-540, Japan), CO2 Bl %7](Forma scientific
Co., USA), ¥41E8] 7132 #8}, Korea), plate shak-
er(Lab-Line, USA), spectrophotometer (Shimazue, Japan),
Bio-freezer(Sanyo, Japan), Quantitative Real-Time PCR
(Applied Biosystems, USA), ELISA reader (Molecular
Devices, USA), HPLC (High performance liquid chroma-
tography ; Waters Co. USA) 52 AHE3IATH

SR 19K IS AR A
=l 28kl L AE 3 mm 9 FA] (Whaeman,
Maidstone, England)i olg-ate] 749t of sk & o3}

H FEES UUEE7(Eyela, Japan)E ©14-3t

%5524 ’3]'0:1(F1€ezedryer Matsushita, Japan),
TN 1R 540] A APl A 13.629]
EUs At 4 4 {1 Z(Freezedryer, Matsushita,

Giboo, USA)S AHE-3ISITE HPLC EFAIRE ciwic  Japan)3to] @2 & 70T 2AE g ale] Bt
A3 (Table 1)
Table 1. The Composition of Jeoreongchajeonja-tang(JCT)
Herb name Scientific name Amounts (g)
REF Poria 8
EEE Rhizoma Alismatis 8
5 Polyporus umbsellatus 6
HETT Semen Plantaginis 6
HIBE Anemarrhena asphodeloides Bunge 4
HE Gypsum 4
Y Saposhnikovia divaricata Schischkin 4
Figr Schizonepeta tenuifolia Briquet 4
Feih Rhizoma Notopterygii 4
bLoRG Radix Angelicae Pubescentis 4
Total 52




2.
1)

e

e
2t Fe S=2E 3 Aed

Diet Induced Obesity Diet Formulas(D12492) 60 keal%
fac 2]°] AF] (Table 2.3l ¥1tA]F-<] 28g~29gAt°]
o Zeatd oFHTH AGAANG FE=S AT
Fo g FE5A4 EZondoE ©l-&3te] SIUE Z3A
ATFEAEAL APToRzE P05 T
Norrmal 7(© 8} AHCS TGN, ZAMH]0] (High
fat die; HFD)E 53} control 713} T ZHFD-
CTL)), HFDO| AR 300mg/kg s T3 o
(©]3} HFD-JCT), HFD®| garcinia cambogia 245mg/kg =
of g P ZE(°]8t HFD-GK) 2 & W3] oH,
I53 PHRIM SR 753 5t Fosisinh. g
< Garcinia cambogiag‘ A7 52 E0 2 HE A}
oA FAshs §3a AR A A E Sok
A48t 245mg/kgi AREAL, AGAAA
OoRE 0 2 Tablet &2 THEOIA] 1 g AE s

2 3181 300mgkg7t 7P E &
gk SRl Q8RR oA 33 AT
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ALT(alanine transaminase) 2
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AST(aspartate transaminase)
E10 = K
(total cholesterol), HDL (High-density lipoprotein), LDL
(Low-density lipoprotein), %32 Wtriglyceride), FFA(free
fatty acid)®] Fg= A3eHAE #4171 Hitachi-720,
Hitachi Medical, Japan)& ©]-8-3}¢] S8} Th Leptin,
IGF-1, adiponectin®] 455 ELISAH O 2 S48 Th
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1} (abdominal subcutaneous fat), -7

(epididymal adipose tissue), A1°&5H A2 (kidney
adipose tissue) A A2
w®) TS ABHATE T 7, A, S 43

5 296 29 BT g IS AL

P24 (intestine adipose tis-

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

Ingredient gm Kcal
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 Mix, S10026 10 0
Dicalcium Phosphate 13 0
Calcium Carbonate 5.5 0
Potassium Citrate,]1 H20 16.5 0
Vitamine Mix, V10001 10 40
Choline Bitatrate 2 0
FDEC Blue Dyettl 0.05 0

Total

773.85 4057
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TEYS AREot] dopugith F ek
ﬁ(eplchdymls adipose tissue) % 2 Ziliven) S

RNAsolB(Tel-Test) &2 AH&-slo] zF 220
ZHE RNAZ FE3 5 One-step SYBR Green PCR
kit (AB science)= AFE-3F] (DNA 2 real-time PCR
295 3IAT) Real time quantitative PCR- Applied
Biosystems 7500 Real-Time PCR system (Applied
Biosysterns, USA)E ©|-8-3}e] =38 5}S3th (Table 3).
AR WHL TagMan probe (FAM dye-labeled, ABi,
USA), internal standard= "2 GAPDH probe set;
Endogenous Control (VICR/MGB Probe, Probe limited)
from Applied Biosysterns (4352339E) S AFR SFAL, pri-
mer®] #F FE7F 200 nMo] HA ¥HSAIZTE Real
time quantitative PCR2] 22712 pre-denaturation<> 2
min at 50 C, 10 min 94 C, ZL2]3L 40 cyclese 0.15
minat 95 C, 1 minac 45 TN S ssict. st

ZFL internal standard ® G3PDHE AFE-31] tar-

FN—E%JE
E B
Aé

»
rlo

r_l

get group®] Quantitative PCR y = x(1+e)n x = starting
quantity y = yield n = number of cycles e = efficiency =
A2kl RQ (relative quantitative)% ZA st

Table 3. Mouse Probe & Oligonucleotide

mlo

A#35F 10% neutral buffered formalin®l] 244 7F
) 7] U graded alcohol & BA7] 32 B2}
A0 = u)5te] blocke A4 T microtome &
4 m 778 ZAEAS A 7(]'3]'0:] hematoxylin & eosin
Had) FA B 2A-F = OF A13EH 7 xylene dearing
< 1A permount= 7‘47‘46 % 348 H| 7 (NIKON,

offt

oF 7AA)

sy

Japan) 9]l 4] 100xHHgi HEAL, 24 e ]
W So] WHe {75 RS A 2=
H3 X]“J_%X#% HsE G4S Alefgh & 3stdn
73 Nikon ACT-1 version 2.51 (Nikon, Japan)S AHE-5Fo]

50 i = AAste] A E 715 S48

3. EA Xz

ZF AT AT 3 SPSS SAIZE IS A3
o] A X289 2, unpaired student's T-testol| 4]

p<0.05 °lste] A oA A= AAsklth

I, BAFFEHER

1. XiESHE} MSS71Z; Alo|&=0l 0jxl=
2ol 0|xf= &t
g AL R U AT ks AT
(CSTBLG]_Nnel A= 2F 17.5% S7FI9.2H, i
HFD-CIDA A& <F 90%7F 57F8A3, gtz
(HFD-GKA M= oF 64.4% 57}, A EHHFD-JCT)Ol

:

Gene Probe & Primer Sequence
5'-AAGCTGAGCGACGAGTACAAGA-3'
C/EBP-3 Forward
Reverse
UCP-2 sence 5'-TTCAAATGAGATTGTGGGAAAAT-3'
) antisence 5'-ACCGATACAGTACAGTACAGTA-3'
. . sence 5'-TTCAAATGAGATTGTGGGAAAAT-3'
Adiponectin -
antisence 5'-ACCGATACAGTACAGTACAGTA-3'
Leoti sence 5'-AACCCTTACTGAACTCAGATTGTTAG-3'
tin
Pt antisence 5'-TAAGTCAGTTTAAATGCTTAGGG-3'
5'-AGCCTGGCCATCTGTGAGAA-3'
SREBP1¢/ADDI1 Forward

Reverse




AME OF 545%°] 72 BT tIEAHFD-CID)
o] AF HFL 44.1+2.1 gO & AATHCS7BLG]_ND)
268+1.7 o ¥l 645% =& 9 AF S5
Ak
FIHEHHFD-GK> it 6.6 g, AT HHFD-
JCDZ ZEHHFD-CIDF Blawste] 4 8.1 g 74
7382 UEbiTh A¥HHFDJCDO] A4 o] o]

N AFFI HES ELEHOE AT 5 UL

A gt 2lo] A el et U e AT 7t

S ALkt Aolags kit 2
(HFD-CTD)®] 20]&&2 1597:039%% B3+
(C57BL/GJJ_Ni) 3.02-0.3391 B3l <F sulj 2] §-2]w] sk
S7He B3 tp<0.001). AFTHHFDJCT)®] 4ol &
& 12.01:0.60%Z, HEHHFD-CTD H]3) 2
mgk Zpo] & B Thp<0.001). A ZHHFD-GK)
14.89:+0.94%°1 HIS| A = AFHHFDJCT)] Ao &
2 % 193% & A AT F AATE (Table 4).

2. B4 ABIEHA Hsjol O|X=

1) =8 ZAt

—_
—

o
) AMZEE=A(creatinine) Of| O|X = S&k

HA = creatinined] S B4 A3 AT
(CS7BL/GJJ_NiZ 0.23 mg/dl, HZT(HFD-CTL)
0.28 mg/dL, WA ZFHHFD-GK)2 0.30 mg/dL, 23

ru?L

SWlangetal. 13

(HFD-CTL)%} Na#(HFD—JCDE] creatinine =29
Aol7} 7o) GO BT AREAL UERIA ohe
Ae A F YA (Table 5).

(2) ZE=A(AST, ALT) 0f OIX |= 5!

2 T AST, ALT] T3S B3 2, 4
(C57BL/GJJ_ND< AST 80.8 UIL, ALT 42.67 UIL, thZ
THHFD-CTL)S AST 988 UL, ALT 80.5 UL, SAthZ
THHFD-GK) AST 1080 U/L, ALT 3833 UL, A&7
(HFD-JCT)< AST 85.3 UL, ALT 25.83 UL ©] Z4 5
At} HZETHHFD-CIL)S AAHHCS7BLG)]_No)ol
]l AST 2] 7} -9J8kAl #3k3p<0.01), ALT 4]
T FosHAl #=A Ve (p<0.01). ASTE tHE-
HFD-CID M3l AFHHFDJCDAA F 13.6%
aoH, ForskAl FUTh ALTE I
(HFD-CIL)®! Ml A9 THHFDJCT)®] 67.9% +2v]
A A (p<0.001)3FSAEE (Table 5).

\

o>
By

F

X

2) 25 X[EetX Helof| 0IX = S

(1) E= == AHIZ(T-Cholesterol) /0] O|X |= &t

A F Tcholesterol®] 35 A A, AT
(C57BL/GJJ_Ni)-< 107.8 mg/dL, ) Z72HFD-CTL)S
213.8 mg/dL, YINZTHFD-GK)< 194.8 mg/dL, A
HIHHFDJCD2 1760 mg/dLe] S E AL} T
(HFD-CID)®] ¥ T-cholesterol FX|& 7@”"_*
(CS7BL/GJJ_Npoll sl oF 98.3% o8t =

HFDJCT)E 027 mg/dle]l SAEATh thET (p<0.001), YN ZETHHFD-GK)> ™ Z=7HHFD-CIL)
Table 4. Average Body weight, Food intake, Body weight gain, and Food Efficiency Ratio
Group AverageBody weight Food intakes Body weight gain Food efficiency
© (g/day) (g/day) ratio (FER, %)
Normal 26.8 271 0.082:0.01 3.02+0.33
HFD-CTL 44.1 2.67 0.427+0.01 15.97+0.39"""
HFD-GK_245 375 2.01 0.299::0.02 14.89+0.94"
HFD-JCT_300 36.0 2.16 0.260:0.01 12.01+0.60™

Normal; normal diet group, Control; High Fat Diet-Negative Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia),
HFD-JCT: High Fat Diet-Jeoreongchajeonjatang administered group(extracts, 300mg/kg). The values are expressed as mean=SEM(n=6). The significance
were determined by Student t-test; “p < 0.05, “p < 001 and ™**p < 0.001 (compared with ND), "p<0.05, “p<0.01, and *"p<0.001(compared

with HFD-CIL).
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off Hlal °F 8.8% frolatAl Wkthp<0.001). AE
(HFDJCD)®] T-cholesterol |+ tHET-HFD-CIL)
o Ha] Al TAp<0.00n3tATh AET
(HFD-JC)Z AU 27 HFD-GK) 2] T-cholesterol 5
A& e ol E AAHFDICDOl °F 9.6%
STt (Table 5).

»E
rlo
(b

<
i
e

(2) 2= S Y(Triglyceride) ol 0|X[= St

/A K Triglyceride)©] Frg= w418 A
I}, AdHCSTBLGIJ N 109.7 mg/dL, tHET
(HFD-CTL)Z 172.2 mg/dL, %JthZ(HFD-GK)<
107.2 mg/dL, A FHHFDJCT)2 111.2 mg/dLe] &7
H Ak ZHHFD-CIDS] EF Triglyceride TA1&
37HCSTBLGI]_Nyoll Hlall ©F 56.9% freletAl =
UL (p<0.01), PPN ZTHHFD-GK)> U Z27HHFD-
cInell Blsl oF 37.7% F-18A R8T (p<0.001). A
Y HHFD-JCDE Triglyceride 3= ) Z7(HFD-
CrLyell HIsH F2l8kAl 22x(p<0.001)3FA T (Table S).

(3) EZ LUK EIHE T X UTIEE S AHIE
(HDL-cholesterol, LDL-cholesterol)Zf0i| O |X = &i&¢
83 £ HDL-cholesterol, IDLcholesterol 2] g2FS- ¥
2% A3} ) ZIHHFD-CIL)S AAHCS7BLG]_Nb)
of] ¥]5}e] HDL-cholesterol©] F-231Al S (p<0.01),
IDLcholesterol 2F 41.8% 21314 =34THp<0.001).
FANZHHFD-GR)  HZHHFD-CID 13
HDL-cholesterol®] <F 2.5% =}AITF F-2]m|ak4] 242
37, IDL-cholesterol> F 19.5% f-2Im|3HA @ Az}
S BT (p<0.001). AFHHHFDJCI)S 2T
(HFD-CTL)9l| B8] HDL-cholesterol©] <F 8.4% <17
& 22 H(p<0.01), LDL-cholesterol- 2F 33.8%
ofu3A SETh (p<0.001) (Table 5).

"

o

o
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E

nA

u

s

[}

>
XoTr
o 09
2!_'

9] IGE-1 A= AHCSTBL/GI]_ Nl B3l <F 38
Hj F-oJ Al =Rk Ap<0.001), YT ZTHHFD-GK)
< HEHHED-CIDO HIsh ©F 1829 frolmlstAl &
ATHp<0.01). AATHHFDJCT)®] IGF-1 T3 &
THFD-CTL)o HI8) F 24% 2817 7Hax(p<0.001)
ST AAHHPDJCH I YAt 2 THHFD-GK) 9]
IGF-1 3| ¥ 23819-& woll = A 8 HHFD-JCDO]
o 7% & AIHE BT (Table 5).

2) S5 Leptin THEZIZI0) D|XI= &St
HF Leptin®] TS FAS 23, tZ2HD-

CIL)®] Leptin A1 873wHCS7BLGJJ_Nr)ell H]s
FroluElAl Tk (p<0.001), T ZTHHFD-GK)
< WEHHFD-CIL)O B3l oF 22.4% f+e]m| 3]
ST (p<0.01). AFFHFD-JCD ] Leptin 3] &
) ZHHFD-CTDO B3l oF 22.69% frolshAl Zha
(p<0.001) 3} Th(Table 5).

3) 25 Adioponectin TRHEIZO]| O|X|= St

83 Adiponectin®] T H S A3 A3 gz
THHFD-CTL)®] Adiponectin 2| HAH(C57BL
GJ_Noyell HIal F 40.8% F-2JWI kAl R (p<0.001),
FINZHHFD-GK) H3HHFD-CID)O] H3f <F
5.4% =Skt A ¥ HHFD-JCT)2) Adiponectin 53]
+ HEHHDCID Il ©F 27.9% frolahl &2
o (p<0.01). AFHHFDJCDZ ¥dthZ7HFD-
GK)9] Adiponectin 3|5 H] 25} Sufjo = A
PFEHFDJCDOl ¢F 25.3% w2 AHE B
(Table 5).

A

4. 7| A 2E X[ S Hel0l| 0[xf= Set



(HFD-CIL)®] 55 3} g2 A d=HC57BLG)_N)
o] R glsix|uapel] njste] oF 8. 6oul f2lsiA S
7F8I A p<0.001) T3S A A HCSTBLY
6J_Ni)®] - kAol Hlste] of 6.oul o)Al
Z7FFAtH(p<0.001). HEHHFD-CIL)] 217851
A AdHCSTBLUG Nl 2178 3 A kago]

SWlangetal. 15

258 I3 S71eF A(p<0.001) =+
HHCSTBLUG)_Np2| A3 AW
of Hlate] 5.088 23l S Bhp<0.001).
THHFD-CIL)O] Hlal A HHFDJCD)S] 57
W 3 Al A Ankere] B 7k

< 1A (Figure 1).
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Table 5. The Effect of Jeoreongchajeonja-tang Extracts on Blood Biochemistry Parameters in Mice Fed with High Fat Diet

Group Normal HFD-CTL HFD-GK_245 HFD-JCT
Creatinine 0.23 0.28 0.30 0.27
AST 80.8 98.8"" 108.0 85.3
ALT 42.67 8057 3833 25.83"
Total cholesterol 107.8 213.8"* 194.8™ 1760
Triglyceride 109.7 1722 10727 1™
HDL-cholesterol 45.2 79,5 815 728"
LDL-cholesterol 14.6 21.0°"" 16.9™ 139"
IGF-1 231745 88635.01°" 72483.78" 67346.23"™
Leptin 243 41 40328.21"" 31259.55™" 31187.57"
Adiponectin 188571.24 111446717 117557.64 15037741

Normal; normal diet group, Control; High Fat Diet-Negative Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia),
HFD-JCT: High Fat Diet-Jeoreongchajeonjatang administered group(extracts, 300mg/kg). The values are expressed as mean=SEM(n=6). The
significance were determined by Student t-test; p < 0.05, “p < 001 and “p < 0.001 (compared with ND), $<0.05, ~p<0.01, and

*p<0.001(compared with HFD-control).

B Abdominal subcutaneous fat

3.5 B Epididymal adipose tissue
@ s B Kidney adipose tissue
%‘ 3.0 7 + B Intestine adiopose tissue
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Figure. 1. The effect of Jeoreongchajeonja-tang extracts on adipose weight of mice fed with high fat diet

The abdominal subcutaneous fat, epididymal adipose tissue, kidney adipose tissue, intestine adipose tissue weight of each group of mice was
detected for 7 weeks. Normal; normal diet group, Control; High Fat Diet- Control group, HFD-GK; High Fat Diet-Positive Control
group(garcinia cambogia), HFD-JCT: High Fat Diet-Jeoreongchajeonjatang administered group(extracts, 300mg/kg). The values are expressed
as mean+SEM(n=6). The significance were determined by Student t-test; p» < 0.05, “p < 0.01 and *""p < 0.001 (compared with ND),

"p<0.05, "p<0.01, and ""p<0.001(compared with HFD-control).
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2) 24 1Y BIY S0l 0| f= S 5. H|2R2A RFX 0] 0|Xf= St
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(GTBUG No I3 ¥ 51.5% el S7FRISISL ) = S iencmye) S 0] 1405203112

(p<0.001) A1 FAl(kidney weight)= 7 dH(C57BL/ A} ECSTBLE NS 037200330 B3k ©F 379

6] Nl BI3l <F 189% 5718t 817 F-Alspleen o) 15 2712 Lehisitkpe00D, FHUEE
gl [¢) = . . [e] -

ioht)= AAF std 13

Wﬂgh_t)L 8 HCTBLG N B3t Bt of 002 (HFD-GK)2 Tt Z5HHFD-CIDO] HI3) oF 4,620 §-9]

stk FANZHHDGR)Q) 7h A%, H)Ake] 7] S Tkp<0.01). A HFHFDJCT)] APYFABP

PAE Bt Hlg)] 2 AL 2l N .

7S 25 HELEHDCIA HlE) S A mRNA 28 22 2 2HFD-CILOl HIs) oF 37.7%

5 2~ o)) 13 o

& 7 Atk AREDICDE HEZEDCID  Goanl 001314 9894th (Table 6.

of vl&) 7+ FAlliver weight) <F 30.4% F-<5HA 7

BT (p<0.001), A FA (kidney weight= F 4.5%

72, ¥ FAlspleen weight)= OF 22.29% 7+t

(Figure 2).

2) C/EBP-3 mRNA 74X} 151 2

7¥e] C/EBP-B mRNA F+7072F @& 248 A3t
HEHHFD-CIDS] F-32F L&l o] 205106512 &
AFHCSTBLIG) N2 0.288+0.0179] H3le] oF 7
w08k 2712 JERR Athp<0.01). S ET
(HFD-GK)Z thZHFD-CTL) ¥13) oF 44680 5-2)
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Figure. 2. The effect of Jeoreongchajeonja-tang extracts on organ weight of mice fed with high fat diet

The liver, kidney, spleen weight of each group of mice was detected for 7 weeks. Normal; normal diet group, Control; High Fat Diet-
Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia), HFD-JCT: High Fat Diet-Jeoreongchajeonjatang
administered group(extracts, 300mg/kg). The values are expressed as mean+SEM(n=06). The significance were determined by Student t-test;
+p < 0.05, ++p < 0.01 and +++p < 0.001 (compared with ND), *p<0.05, *¥p<0.01, and **¥*p<0.001(compared with HFD-control).



A S THp<0.05). A EHHFD-JCT)2] C/EBP-B
mRNA 2 22 ) Z2HHFD-CTL)ol B8] oF 2.728)
T3l ZH(p<0.05)3FIHF (Table 6).

3) UCP-2 mRNA 5K}t EA
7+e] UCP-2 mRNA F-3#} vl S 4931 Az} o
ZFHFD-CIDS] 42 H& 0] 0.584-0.2402 A4t

THCSTBL/GJ_ND2] 0.9700.0731 Hl&te] oF 39.7%
w2 AE BAAT fFolEkA] etk Wﬂi
(HFD-GK)2 WZFHFD-CID vl&) oF 79.7% =9k
ARt frelskA] gekrh. AATHHFDJCDE] UCP-2
mRNA TE 2 tZAHHFD-CIDO BIs) oF 3.214)
F8HA F713FA thp<0.01)3FA T (Table 6).

4) Adiponectin mRNA 1K} 261 24

%] Adioponectin mRNA -7 WS 413 A3t
HEZHDCID S 42 W8o] 0.840+0.24920 2 A

AHCSTBLG]_NDE) 1.009:0.156°1 1’6}0% 2 A3
5 BAR felsiA] ekttt U EHHFD-GR)
HEIHFDCID ¥l3f %2 2HE BAAT 9]
&4 @39kt A AHHFDJCT)®] Adioponectin mRNA
W R tlZHHFD-CID] B8] oF 2,58 f-2]31A]
(p<0.001) =& Z2IE BT} (Table 6).

5) Leptin mRNA F8X}H 461 A

7+ Leptin mRNA 314} 2H

o
M
1%
ot
iy,
o
=
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ZTHHFD-CID®] 1737 WE o] 2.737:0.761% 7
AHCSTBLG)_NDQ 1.137+0.22891 H]3te] 2k 2.40
v fFolgk S7HE JERIATHp<0.05). FItHET
(HFD-GK)> W Z7AHFD-CTLO! M]3l oF 2.248)
25 ”thkp<005). AAHHFDJCD®] Leptin
mRNA B Z2HHFD-CID HIsl oF 63.1%
3l 7 Ax(p<0.05)3F T (Table 6).

6) SREBP1c/ADD1 mRNA S70K}H 2hed 24

7¥e] SREBP1JADDI mRNA 74} &S #4] ¢
A3} hZIHHFD-CIDS] 34 o] 1.391:0.236
2 AAHCSTBLG)_ND 2] 0.097+0.0100] B3} oF
1439 F-2lgk S7HE VR Athp<0.001). FAE
THHD GRS WEAHHFDCIL HI8l 2F 46.5% frelst
Al K p<0.05). AFTHHFDJCDH2] SREBP1JADDIL
mRNA L& 2 thZ2HFD-CIL)O] W3l °F 37.6%
28 2Ax(p<0.05)3FATH (Table 6).

6. Ha| =X B
1) 2ol Ha|=xEie 2

A 202 feE 3] 2 RdoA AFEA
w2 7+ 2H7AL HsE B2, Oll Red O FA)E LiE
W 24 Apglot) Hlghe] kg i ZHHFDCID )
7+ ZAI A= Aro] W EAe] FH 50} AWt

(macrovesiculan) .2 ¥ 3= o] FHn|7

°
X
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Table 6. The Effect of Jeoreongchajeonja-tang extracts on the mRNA Expressions in The Liver of Mice Fed with High Fat Diet

Group Normal HFD-CTL HFD-GK_245 HFD-JCT
AP2/FABP4 mRNA 0.37+0.033 1.405:0.311% 0.30+0.018" 0.875+0.122
C/EBP-B mRNA 0.288+0.017 2.051£0.651% 0.459+0.079" 0.753+0.078"
UCP-2 mRNA 0.9700.073 0.5840.240 1.0500.245 1.878+0.256™
Adiponectin mRNA 1.009+0.156 0.840+0.249 0.912+0.101 2.104:0.184™"
Leptin mRNA 1.137£0.228 2.737:0.761* 1.221:0.204" 1.009:0.416"

SREBP1c/ADDI mRNA 0.097+0.010

1.391+0.236™

0.744=0.195"

0.867+0.111"

The mRNA expressions in liver of mice fed with high fat diet was detected for 7 weeks. C57bl/GJ-Nr; Normal; normal diet group, Control;
High Fat Diet-Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia), HFD-JCT: High Fat Diet-Jeoreongchajeonjatang
adnnmstered group(extracts, 300mg/kg). The values are expressed a mean=SEM(n=6). The significance were determined by Student t-test; p <

#ift

0.05, [7 < 0.0l and ""p < 0.001 (compared with ND), p<0 05, [7<O 01, and  p<0.001(compared with HFD-control).
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(macrovesicular) A|WEE Bo| ST 2T
(HFD-CIL)3} H| 2 3le] AAHFDJCDNA = 54

A=A ZEH} ANEZA (macrovesicular) AW
D-CT

Liver tissue: Oil red O staining

C57bl/6] Nr

o] 1A= ATt (Figure 3A).
Liver tissue: H&E staining
HFD-CTL

C57bl/6]_Nr

HFD-GK_245 mg/kg

HFD-JCT 300 mg/ke

o

HFD-GK 245 mg'kg
in mice fed with high fat diet

Figure 3A. The effect of Jeoreongchajeonja-tang extracts on histological profiles of liver
Epididymis Fat tissue: IT&E staining
HFD-CTL

C57bl/6] Nr

HFD-JCT 300 mg/ke

HFD-GK_245 mg/kg

Figure 3B. The effect of Jeoreongchajeonja-tang extracts on histological profiles of epididymal adipose tissue in mice fed

H&E and Oil red O staining of 5-mm paraffin-embedded liver tissue epididymal sections of each group of mice. Normal; normal diet group, Control;
High Fat Diet-Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia), HFD-JCT: High Fat Diet-Jeoreongchajeonjatang

with high fat diet

administered group (extracts, 300mg/kg).
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Figure 4. The effect of Jeoreongchajeonja-tang extracts on adipocyte area in mice fed with high fat diet

The adipocyte area of each group of mice was detected for 7 weeks.

Normal; normal diet group, Control; High Fat Diet-Control group, HFD-GK; High Fat Diet-Positive Control group(garcinia cambogia),
HFD-JCT: High Fat Diet-Jeoreongchajeonjatang administered group(extracts, 300mg/kg).
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AYHHFDJCT)OIM = 7] A5 0] dAsHA &=
o S ThFigure 3A). F-218+ FH A2 FEIE
A= W, tELHFD-CIDA B3l A dHHFD-
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o3l At FHMER T3 =, lipoprotein®l] &
214 adipose fac?} liveroll A PEFOE A 5
gl S 2E S AlaERe] Aol Al 9 A
(triglyceride) 7 T TH3EAIQ1 UA W) XA ZA, 4
o] ZAsHAl, T2 A "@E ALl FofsiA| v
FA7F F7VekE 73 A A s 73 sh
&3] Aghe] F2 ARlo] i, AFHHFDICD)
o] WZTHFD-CIL)®l ]38l HDL-cholesterol 2F
8.4% FrolvatAl ¥k (p<0.01) (Table 5), LDL-
AFTHHFD-JCT)©| W ETHHFD-CIL)o|
Hlal oF 33.8% F-omIshA WATh (p<0.001) (Table
5). HDL AN X225 FE 28 &S AATI,

cholesterol =

sl @A, da WA E 75 FAE B8
53738k 2 Wefdttal k. webA, HDLOl =
OHAE Aol QWS S5 AW 2] AP
SErthe Bt lomPl vk, Al dsle
IDLE Aol 54 Ho] AFAEZE FEA7]2L
S47HEE P4 sk ol Yz, 8% A4
FEE A2 ES AAFRA IDLO] AF
s 94S ALA71AL ol F Bl ol ERe
e a5 Whee SIAZCRA, defaiA

AT, whzba Zﬁ%ﬁﬁﬁ%?%f’]



Q1 ZKInsulin-like growth factor, IG
OJES AARIAE, AT 1G] ¢
WA el 4 9] Adiponectin *@*POI Hadtal Eopxl
insulin®ll ©]&} IGF-1 4] Eolth, &% 1GF-19]
WS BT A APHHDICD)S
(HFD-CTL)]| H]&}to] IGF-19] ¥Ha 2Fo) oF 249 #-2)
SHAl 4 (p<0.001)3FAAL PP HZETHHFD-GK) ]
IGF-1 A& W 23131S wol = A dHHDJCDO]
oF 7% W& AIE EATH (Table 5).

Leptin FAA] 73200 9= Ob gene®] AHEo]H,
adipocytedl] 9J3] FE M E & Thld S 2ot
Leptin®] 41 87w BMI AW A 73
FHFAE ADP. AqUATE #Ae) 2449
Leptin©] AJWA| A 1] =] 7] wiZol] H]Fk1]
i leptin FE7F F7HE o] JiTh

2 AFollA 2 FHo] EF Leptin®] IS 4
A3 AYFIHDICDO Leptin TA= WX
HFD-CIL)®ll H13l 2F 22.6% 2817 2+2(p<0.001)
319, A @THFDJCD T ZHHFD-GK) ]
Leptin T4 5 BlaLslle Wolle fF2a xfol7F 11
t} (Table 5). mRNA leveloll A Leptin mRNA 2 32
E=HHFD-CIDO HIsl oF 63.1% frolatl Za
(p<0 05) é}oﬂu} (Table 6).

73

2 o rﬂ:

o

=
M

Aeh A3} AAHHFD-JCD 4] Adiponectin
) ZHHFD-CTL)%| H]éﬁ oF 27.9% 6}71]
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A FHHFDJCD] Adioponectin mRNA 2 2R thZ
THHED-CIDO I3l 258 fro]3kAl =% THp<0.001)
(Table 6), 4 HET TS Adioponectin mRNA2}
Adiponectin & & Z7W7‘9_i*1 31“*91 T
Q1 Sl=dd A 5Al 28

Agol AR F Qe 7 ‘5*3% QC’L%‘ ? ATk

JE S HATF g ol v FE fA) w e m)x|
© QTS golr7] 913l 7He] AP2/FABP4A mRNA,
C/EBP-B mRNA, UCP-2 mRNA, SREBP1c/ADDI
mRNA 32} BA-E EA3 ATk AWAE f42
ZHR9Nel AL G2 1A B sk A A
FoA et AA ER 0] F317} o] FolFiTh o]
28 AP 2 73 Q1Zl+= AP2/FABP4,
C/EBPs, SREBPs mRNA S°] ItV

A FHHFDJCDANAM tZTHHFD-CIL)S ]3]
AP2/FABP4 mRNA7} ©F 37.79% 7481 A % o] 8}

Ae wsith W, FJNEHHD-GK)E thE
HFD-CIDO BI3l <F 4.6280 5-25kA WAUTH (p<0.01)
(Table 6).

C/EBP-3(CCAAT/enhancer-binding  protein  beta)
mRNAT CEBP-B& & sh= mRNACIH, MH o
WA AA| 20 23} 27] HAlE frEske A9
< Sit} OEBP-BE HsHAl wdske 49 AAA
A=3 BAGO] AP AL S FANNTE B
7F e, A3 (HFD-JCT)] CEBP-B mRNA &
> ZEAHFD-CIDO HI3) oF 2720 f-olahA] o
| JERETE (9<0.05) (Table 6). B1Eke] %7 B3}e}
IAIEA E3 ASE FEAFHRT 5] mRNA
FEoA AAA P 27 e o Tk

UCP-2 mRNA< mitochondrial uncoupling protein 2
£ Y=+ mRNAIE Mitochondiral uncoupling pro-
teins(UCP):= Mitochondrial anion carrier proteins(MACP)
T sholm, ATPE A4keh= Absh2] Qlakst 247 3t
© THEEE
genesisll HAT} Z, protons M EFZEE] o}l A]
ATP thAl @& YA oll|A] 2815 F7H7]E
T goltp?, & A4 AFAHFDJCDO] UCP-2

= =]
£ 243

b4

X

N

J

proton leakS E3l| nonshivering thermo-
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mRNA &2 t ZHHFD-CID HIs) F 3214
Frol&Al 27183t (p<0.01) (Table 6). WEFA FEX
HET T ol MEZEZololA & Aike S7HA17
I U] AHE FRAA WE oUA] 2HE 5
T & T AT

SREBP-1 mRNA+ A'¢] $Hd 3} =5
Fo AR, AR 3Pt AT AEE
SREBP1/ADDI 20] 7HAeit}”, 2 A go) A
H % F9I7-2] SREBP1/ADD]I mRNA %3
& EZHDCID HIE] <F 37.6% ol
(p<0.05)3F3ATh (Table 6). ©1’3e] A& 53l 5%
NIF-# ol 7 B Fa8k A Al o)A €] vk
A} ol mRNA leveloll A F-2)et JaS 7131
© AME T AT

olde] AFE Bl M S HN ol Aes 2
A7) Ao B85 o] (Table 4) ] A
Ao g A ZAtlA JE L5 HLET -5 0] B
, Falsh A ko] AEks AAIZAL, (Figure 1)
WA A A= 7kt Barghell A A 9] 3
g #ist 9 A7) S7H dAsSS dEsisith
(Figure 3A, 3B, 4) B8k S84 HLRT 5 0] 5 S
2B, $AA, IDLcholesterol s S5 HDL-cho-
lesterol S =S ERABFATT (Table 5). 1AL, J& 45
HAT 5ol 8% 9d SE2820 Leptin, IGF-1
Adiponentin #5F o}L]2} AP2/FABP4 mRNA, (/EBP-$3
mRNA, UCP-2 mRNA, Leptin mRNA, Adioponentin
mRNA, SREBP1¢/ADD]1 mRNA 5 mRNA level ol 4]
g5k AHE FHET (Table 6).

FEEHRT Tl 2017 oAl F R A
AHHEFTF) BT ARGNE) SB0EIH)E
Oxlistat 7} FAFSE A4 318 AxLipase) B4 A8l &2t
7F S EALT, 555 HATF S 100microgram/ml
o] FLollA frofshAl MALAIES] 3 B FAS
JAIgth= Bt ok, o] stellA] ngte] ALE-
e FE T AT AAAIR B5E Oristar(Xenical)
= Lipase inhibitor2A] 2H8-3HC}S, 5 25 #i gl 1155 7}
9] AFES Kol Orlistacs} PFIAIZ A5

of
)
o

el
B OB ol D R o

% o

N
=~

P g

=

=~

[

AAIA e HF o R et A3} e AAe] o
e F7H A7t Zesith

B ATE S EHNT TS o] AR oR gyt
T} A=A, &, A, mRNA leveloll A o DA
2hg-3k= Aol tiste] Bauigick skt o] 71
o 3k A1 FrFo 7 FRst)

AZR= Hlgh G nR- 2ol Al S EHRT
Fojslod ulek oA Tl gl vk 3§} U
o HAE Folg tlolEHE AUTh F/HH R A
HFTF#5©] Lipased] of® 7]70 2 2Hg-8l=4],
Orlistat(Xenical) 2+ 2> AW F5= AJA|A o Jg 25 H
M50 ok, a3 5 =20l tigh Wi

P
T 2 AFo] Frpdog o S =2 AlEET

e o

|

A

oL

=
=
g

.

2
V. EETE ]

TR o) 2 =27 C57bl6 AJF ol v)eke: fEgk

F ARAAARICHE 300mgheE. oI 8 o152

of\
o\
N
afu
o
lo,
_OFL
2
12
2

1. AEHHDJCDH A
Epi=d

2. APHHDICD)S 2lo] E&S frolshAl oA
3R (p<0.001).

3. AFTHHFDJCD UZwHHFD-CID 8%
Creatinine F5=0 28k xpo]7} LA

4. AFTHDJCT)E 3 ASTE 74830
FomEkA] R, ALTE frolvlsA 7Hast
AT (p<0.001).

5. APHHDJCDHS 84 T T2 28 S(T-
Choletserol)©] 215 ZH4x(p<0.001)3F53. 0.1,
FAAA K Triglyceride) = 213 7H4(p<0.001)



3} 2, HDL-cholesterol< 520 stA] =9k
(p<0.01), LDL-cholesterol& 231l woteh
(p<0.001).

6. APHHFDJCD IGE-1 X7} F-2)81A 7+
2(p<0.001)3}S T

7. AFFHFDJCDHS 83 Leptin®] 281 %
Sk (p<0.001) Adioponectine 2] 3HA E3kch

A (p<0.001).
10. 7] 2 I AL 23 A 3HHFDJCT)
2 AP2FABP4 mRNA &2 SHokA|vh frojs)
A ¢Sk, CEBP-B mRNA W&
2 o(p<0.05)3F3 2, UCP-2 mRNA L& 79|
A S7kp<0.01)3F3.2H, Adiponectin mRNA
BAL2 FoI8Al F7Hp<0.001)8FA L, Leptin
mRNA T Fo]81A Ta(p<0.05)31 3,
SREBP/ADDI mRNAE 2] 31| 74x(p<0.05)

11 W)z £4 243 AFFHDICDS 7] 3
2]%] Hc]":‘:‘;ﬁu MEZEF At AE A (mascrovesicular)
A AR, FagT

¥ Z7PF AL, A

2)
WA A7) Felel 2kt (p<0.001).

:l:G

oVl Ashe AZAAAYICDO] LAPAE
2 019S I pRp2] Gl A§o) 3t 9)

2 g F3ke] X5
3 2015M3A9BG028311)8] A Ug ol =3 =] 30-e-
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VI. Acknwolegement

A7) At A g AE S o
oF= 7P P A @A
H

VI References

1. Bray GA. The Battle of the Bulge: A History of Obesity

Research, Dorrance, Pittsburgh 2007.

2. Guh DP, Zhang W, Bansback N, Amarsi Z,

Birmingham CL, Anis AH. The of co-morbidities re-
lated to obesity and overweight: a systematic and

meta-analysis. BMC Public Health 2009;9:88.

3. Lenz M, Richter T, Muhlhauser I. The morbidity and

mortality associated with and obesity in adulthood:
a systematic review. Dtsch Arztebl Int 2009;106(40):
641-8.

4. Oh SW, Yoon YS, Shin SA. Effects of excess weight

on cancer incidences depending on cancer sites and
histologic findings among men: Korea National
Health Insurance Corporation Study. J Clin Oncol
2005;23(21):4742-54.

5. Kang Jae hun, Kang Joon Goo, Kang Ji Hun et al.

Korean Obesity Treatment Guideline 2014, Korean
Soceity For The Study Of Obesity, 2014. (Korean)

6. Dennis L. Kasper, Anthony S.Fauci, Dan LLongo et

al. Harrison’s Principles Of Internal Medicine 19" edi-
tion McGraw-Hill Education. 2015.

7. Lee, Sung-Hyun, Lee, Jae-Sung, The Reductive Effects

of Oriental Medicine on the Body Fat and Abdominal
Obesity, The Society of Korean Medicine for Obesity
Research. 2001:1(1):33-42.(Korean)

8. Moon Soo Jung, Review of Clinical Studies on Oriental

Medicine Treatrent for Obesity in the Korean Literature,
Master Dissertation, Wonkwang University, 2010.(Korean)



26 Anti-obesity Effect of Jeoreongchajeonja-tang in a High-fat Diet-induced Obesity Mouse model

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Go Ga Yeon, Anti-obesity effect of Yeoldahanso-tang
on high fat diet-induced obesity mice. Doctoral
Dissertation, Daejeon Universeity, 2016.

Park Jae-Hyoung, Jeon Byung-Hoon, Kim Kyung-Yo,
Effects of Ryangkeogsanwhatang on the Adipocyte in-
duced by Gold thioglucose in the Rat, The Journal
of Korean Oriental Medical Society 1996:17(2).
(Korean)

Go NamrGyeong, Lee Yong-Ho, Min Deul-Le, Korean
Medical Obesity Treatments on Localized Fat in Three
Japanese. ] Korean Med Obes Res 2015;15(1):51-54.
(Korean)

Kim Hye-Ju, Ahn Hong-Seok, Oh Eun-Ha, et al.
Effect of Taeeumjoweetang on the Body Composition,
Serum Lipid Level and Antioxidant Enzyme Activity
of Obese Femmale Colleage Students. 2011;23(3):391-
401.(Korean)

Lee Jae Ma, HBEEHEIRTT, The 2™ Chapter. Ui
i, 2-10,1894.(Korean)

Lee Jae Ma, HUB& Z 7T, The 9" Chapter 142
FFR I, 9-22,1894.(Korean)

Park Eun-Ah, A clinical case study of Yin Exhausted
Syndrome in Two Soyangin Patients, J of Sasang
Constitutional Medicine 2006;18(3):210-215.(Korean)
Park In Sun, The Inhibitory effects of So-yangin
Bimanbang on the Obese-Mice induced by High-Fat
Diet. Master Dissertation, Daejeon University, 2010.
Sung hwan Moon, Byng hee Koh, Il byung Song,
The effects of proliferation and differentiation on adi-
pocyte 3T3-L1 by herbs and herbal prescriptions of
Soeumin and Soyangin, Journal of KyungHee Oriental
Medicine College. 1998:21(1).(Korean)

Hong-won Sik. Hwnag-jenaegyeong. Seoul:Oriental
Medicine Research Publication. 1991:61, 94, 219,
220, 275.(Korean)

Kim Sung-Hoon, Lee Byung-Joo. The Discussion of
the Concept, Diagnosis, Treatment of Obesity in

20.

21

22.

23.

24.

25.

26.

27.

28.

Korean Medicine References. Journal of Hachwa Medicire.
1998:7(1):533-541.(Korean)

Lee HY, Yoon KH, Seo BI, Park GR, Yoon MC,
Shen 7B, Cui HH, Shin SS. Molecular biologic mecha-
nism of obesity by GGEx18. Kor J Herbology. 2011,
26(1):65-74.(Korean)

Jang Y], Cho JH, Song BJ. Effect of Taeyeumjowee-
tang and electroacupuncture combined-therapy on
obesity. J Korean Orien Assoc Stud Obes. 2001;1(1):
77-83.(Korean)

Hwang DS, Ahn SJ, Lee KS, Kim JS, Kim YS, Shin
HT. Effect of electro-acupuncture on regional fat by
measuring thigh circumstance. J Korean Orient Assoc
Stud Obes 2005;5(1):1-8.(Korean)

Choi HS, Choi S, Lee YJ. Compative prospective
short-term study on effect of electro-acupuncture on
thigh circumference. J Korean Orient Assoc Stud
Obes. 2003;3(1):61-7.(Korean)

Kim Kyung-yo et al, The Effect of Taesoeum-in,
Soyang-in Prescriptions in a Gold thioglucose induced
obesity mouse model. Journal Of Sasang Constitutional
Medicine. 1989;3(1):57-61.(Korean)

Lee GJ, Jeon BH, Kim KG. Effects of Taeyeumnjowee-
tang on obesity of mouse and induced adipocyte
3T3-L1. J Sasang Med. 1996;8(2):219-8. (Korean)
Kwon Oh-Won, Kim Bae-Su, Lee Eui-ju et al, The
Origin, Changes and Compositive Principles of
Jeoryoungchajeonja-tang, J Sasang Constitut Med
2016;28(2):103-109.(Korean)

Kim Jung-Hwa, Kim Jong-Won. Experimental Atudy
on Anti-obesity Effect According to Inhibitory Effect
against Lipase Activity of Sasang Constitution
Medicines. Korean J. Oriental Physiology & Pathology
2005;19(3):710-715.(Korean)

Bacon BR, Farahvash MJ, Janney CG, Neuschwander-
Tetri BA. Nonalcoholic steatohepatitis: an expanded
clinical entity. Gastroenterology 1994;107:1103.



29.

30.

31.

32.

33.

34.

35.

Kathleen DP et al. Mosby’s Manual of Diagnostic and
Laboratory Tests, fifth Edision. Mosby, 2002.
Stein O, Stein Y. Atheroprotective mechanisms of
HDL. Atherosclerosis 1999;144:285-301.

Kitamura A, Iso H, Naito Y, et al. High-density lip-
oprotein cholesterol and premature coronary heart dis-
ease in urban Japanese men. Cinzdation. 1994;89:
2533-9.

Tuliano L, Mauriello A, Sbarigia E, et al. Radiolabeled
native low-density lipoprotein injected into patients
with carotid stenosis accumulates in macrophages of
atherosclerotic plaque : effect of vitamin E supplementation.
Circulation 2000;101:1249.

Anderson TJ, Meredith IT, Yeung AC, et al. The
effect of cholesterol-lowering and antioxidant therapy
on endothelium-dependent coronary vasomotion. N
Engl ] Med 1995; 332:488.

Kim JS, Park JH, Cho HS et al. Effect of YGF251
on Secretion of IGF-1 in Human Blood. Korean J.
Biotechol. bIOENG. 2002;17(4):403-8.(Korean)
Meier U, Gressner AM. Endocrine regulation of energy

metabolism: review of pathobiochemical and clinical

36.

37.

38.

39.

SWlangetal. 27

chemical aspects of leptin, ghrelin, adiponectin, and
resistin. Clin Chem 2004;50:1511.

Yamauchi T, Kamon J, Waki H, et al. The fat-derived
hormone adiponectin reverses insulin resistance asso-
ciated with both lipoatrophy and obesity. Nat Med
2001;7:941.

Brun, RP., Kim, JB., Hu, E,, et al. Adipocyte differ-
entiation: a transcriptional regulatory cascade. Curr.
Opin. Cell. Biol. 1996;8:826-832.

Cao Z, Umek RM, McKnight SL. "Regulated ex-
pression of three C/EBP isoforms during adipose con-
version of 3T3-L1 cells". Gors & Dadlgpnenz. 1991,
5(9):1538-52.

Vidal-Puig A, Solanes G, Grujic D, Hier JS, Lowell
BB "UCP3: an uncoupling protein homologue ex-
pressed preferentially and abundantly in skeletal mus-
cle and brown adipose tissue". Biochem Biophys Res
Commum. 1997:235(1):79-82.

. Ribot J, Rantala M, Kesaniemi YA, et al. Weight loss

reduces expression of SREBP1/ADDI and PPARgamma2
in adipose tissue of obese women. Pflugers Arch. 2001,
441(4):498-505.



