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The Anti-obesity Effect of Seungyangjeseup-tang for High Fat Diet Induced
Obese Mice

Jung-Min Kim, K.M,D., Soo-Min Choi, K.M.D,, Chang-Hoon Woo, K.M.D., Hee-Duk Ahn, K.M.D.

Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Daegu Hanny University

Objectives This study was designed to evaluate the efficacy of Seungyangjeseup-tangon
obesity by using 3T3-L1 cells and high fat diet mice,

Methods /n vitro, Seungyangjeseup-tang extract (SYJST) (10, 50, 100, 200, 400, 800 . g/ml)
ware added in 3T3-L1 cells, SYJST cytotoxicity was measured by 3-(4,5
-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assasy. Adipocyte differ-
entiation was measured by Oil Red-O staining. /7 vivo, the experimental animals were div-
ided into five groups: normal diet-fed normal group (N), high-fat diet (HFD)-fed control
group (Con), HFD+SYJST 100 mg/kg group (SY100), HFD+SYJST 200 mg/kg group
(SY200), and HFD+olistat 60 mg/kg as a positive drug control group (Orli), Markers of obe-
sity, such as body weight, liver weight, food intake, serum total cholesterol (TC), trigly-
cerides (TG), high density lipoprotein cholesterol (HDL-C), liver tissue TC, TG and fecal TC,
TG were measured,
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CORRESPONDING TO Results /n vitro, cytotoxicity was not significant compared with the control group, 3T3-L1
Hee-Duk Ahn, Department of cell's differentiation was significantly decreased in Oil Red-O staining, /n vivo, compared
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Conclusions Based on the results above, Seungyangjeseup-tang may reduce adipocyte
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1. X =2
1) 3T3-L1 M=

o] AFor Mg ME= w2 FEf 3T3LL AIE
2 American Type Culture Collection (ATCC; Rockville,
MD, USA)ollA HEokdolr ALE3HITE 100 unit/mLe]
penicillin-streptomycin, 10% fetal bovine serum (FBS)9]
343 Dulbecco’s modified Eagle's medium (DMEM)
HjA|Z o]-g3le] 3T3-L1 HMAMAEE 37C, 5% CO,
7ol virslct.
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tjghite] 9 YA (DBL, Eumseong, Korea)ollx] EgFa}h
= 457799 4771 ICR mouse (20-25 g)& FFHRLIL, o]F
A FA7A] 157 18 /\]-JJ.(Gamyang corp., Seongnam,
Korea) @ &g FE3] 35392, 1247t light-dark
cyce 3HES RS ﬂ 2(2242C)9F FE(5555%)
7} 249 ARERelA AR F RS ARk
aeja FEAR ol &2H, A3 g dEe)
ARl e flste] diggkelista T4 &usl
23] (Institutional Animal Care and Use Committee: TACUC)
o] $9(FQIME: DHU2016-041)S ¥gic),

3) AlIE

B 250) Algsl Aute] oblse Mz, Vo) o7
3le] 8-718eKOngkihanyak, Daegu, Korea)olls] T3}
o] AR o 13 Beke vhea}l pri(Table 1), 7‘[‘]‘%
Wi oAl 33 g Wl 1082] SRS 7k &
V1o 200 250 5 Qe ke g 2
gk Foll 54 12715 ol8ste] 3]
A=3t ﬂ[&;;—ﬁ%(g% FEE B (Seungyangieseup-tang ex-
tract, SYJST) 5.80 g& AL &2 17.58%3It}. SYJST
T Ao AMg3] 2R 80 Coll Hgkste] A3

4) Aot

2 Ao ARRE  3-(4,5-dimethylthiazol-2-y1)-2,5-di-

Table I. Composition of Seungyangjeseup-tang

Herb name Pharmacognostic name Amount (g)
Eolt Atractylodis Rhizoma 6
F Ik Cimicifugae Rhizoma 3
ZEER Bupleuri Radix 3
JEiE Osterici Radix 3
[ )il Saposhnikoviae Radix 3
iR Massa Medicata Fermentata 3
EEIR Alismatis Rhizoma 3
%5 Polyporus 3
B Kz Citri Pericarpium 2
HIE Hordei Fructus Germinatus 2
HiE Glycyrrhizae Radix 2
Total amount 33




Aol Fiz Hlnt AF ol th3k SgAETRe] Fnvt &t !

phenyltetrazolium bromide (MTT), 3-ischutyl-1-methylxanthine
(IBMX), dexamethasone (DEX), insulin ~22]3L Oil Red-O
+ Sigma Aldrich Co., Ltd, (St. Louis, MO, USA)ol|A -
A3}, Ethylenediaminetetraacetic acid (EDTA)= Wako
Pure Chemical Industries Ltd, (Osaka, Japan)oll4] T4
319432, Dimethyl sulfoxide (DMSO):+= Junsei Chemical
Co. (Tokyo, Japan)olld TU3}3tl. Formaldehyde:=
Bio Basic Inc, (Markham, ON, Canada)ol|A 439,
DMEM, penicillin-streptomycin, phosphate-buffered sal-
ine (PBS), bovine calf serum (BCS)<> Welgene Inc.
(Daegu, Korea)ol|lAd 43}t FBS= Gibco BRL,
(Carlsbad, CA, USA)llA F-918te] A8-3}3ict,

5) A&7

o] Ade AMgE 77 FBWFZE7](Daewoongbio,
S7]1(Buchi B-480, Flawil,
71Z7](lshinbiobase, Dongducheon,

Goesan, Korea) 7t
Switzerland),
Korea), deep-freezer (Sanyo Co., Osaka, Japan), Y733l
2= A15-2]7](Hanil Science medical, Yuseong, Daejeon,
ZAAAFA(Cas, Yangju, Korea),
Sensi -Q2000 Chemidoc (Lugensci, Bucheon, Korea) &
ot}

Korea), vortex mixer,

2 Hid

.. o-d
1) In vitro

(1) M==4d "ot

3T3-L1 ZAAGAENA] FHEEbRIRS ] TS MTT
BEAHo 2 37139t} confluent AE]e] 3T3-L1 AR
A Edl| SYJSTE 10, 50, 100, 200, 400, 800 xg/mLe] &
T2 iAo 5ot HA] @A & AAdate] 2443 5 J
A2Jetdet. o]F PBSE 8alA17] 2 mg/mLe] MIT AJokS:
200 pg/mLE 3k 100 unit/mLe] pemcﬂhn—streptomycm,
10% BCS7} 3-r¥ DMEM wiA|o] 3AE 3 37C in-
cubatoroflA] 1AIRE FF wjekstaint. wheo] vt
% kA3 HIXE A ASL DMSO 300 £LE H71s) B2
2} 9] formazang &3 A1Zt}. 96-well plated formazan
|AS5 100 «L¥ €L F microplate readerg AR5}
570 nmelX FFEE SAeIT dEzTo e ofwgh
A% A e 3T3-L1 AAAES] FRE=E A8}

o] NZE=A % of control)& 7kt

(2) 3T3-L1 X|2MZES 2H&

3T3-L1 AALAE} confluent AHE YL W=
Day —22} 3%7] o}aiﬂ 3T3-L1 HAHAZ7} confluent
B2 A 2¢
dium, DM)Z A|S}L Day 002} it} E3h5= Hl
A= 100 unit/mLe] penicillin-streptomycin®} 10% FBS
7} -9 DMEM BjA]d] 500 #MS] IBMX, 167 nM2]
insulin, 5.2 #Me] DEXE X3}5| Day 00|41 FE Day 2
7HA] 48AIE ERE ARE-SFSITE. Day 204 Day 47bA] &
3= ol B R](post-differentiation medium, Post-DM)
+ 100 unit/mL2] penicillin-streptomycin®} 10% FBS7}
3-5-H DMEMO]| 167 nM9] insulinWt E3§H8t & AR5}
S}, ©]F 100 unit/mLe] penicillin-streptomycin, 10%
FBS7]- SF-E DMEM-& Day 494 Day 67F4] ARg3}93,
3T3-L1 AMAES] E3h= Day 69l SR EILE SYJSTE
3} A7RHDay —2~06), &3}o]H(Day -2~0), 234271
(Day 0~2), #8}57](Day 2~4), #3157](Day 4~0)Z
URro] 10, 50, 100, 200, 400, 800 rg/mLe] HE & ok
N 507t WA Al F& A8kl AefekiirhFig. 1).

(3) 3T3-L1 AM|Z0{|A{2] adipogenesis 2AXM|EHA EA]

3T3-L1 AZelA FBRiESGe] ekl Qo st
adipogenesisE B0 2 JASH=A] Eelstr] ¢J5tad,
SYJSTE 23} AA]7|(Day 2~6), E-8}o|A(Day -2~0),
#38lx7](Day 0~2), w3}57](Day 2~4), #3157](Day

5 B35 HjA|(differentiation me-

Confluence
3T3-L1 Adipocytes Differentiation

Fig. 1, Scheme of Seungyangeseup-tang extract (SYJST)
treatment and 3T3-L1 differentiation, DM: differentiation
medium consist of 10% Fetal bovine serum - Dulbecco’s modified
Eagle’s medium (FBS-DMEM), IBMX (500 #M), dexamethasone
(5.2 #M), and insulin (167 nM), Post-DM: post-differentiation
medium consist of FBS-DMEM and insulin (167 nM).
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4~6)2 Fo] 10, 50, 100, 200, 400, 800 /g/mLe] &
T2 A e] 507t WA Al s At Aelgt &
AEZ APEEAFE Oll Red-O AHHE T3 4831
t}. Oil Red-O YL Day 60| AA8H2AaL, PBS 0.5 mL
£ Yol B3y} ¢=d 3T3-L1 AHHAIEE AHgE 3
3.7% (v/v)9] formaldehyde2 Ao 30& FeF 13
AR AEZE AR T FHRTE o83k form-
aldehydeE A|Ag o, H&ox 151 F<t Oil Red-OF
7kate] Attt SRS ol-83te] Oil Red-O A
H AEE AFstaL o]F E715 $h3] A A ol 300
©Le DMSOS 7}ste] AEW Oil Red-OZ o|xL
96-well plateol] 100 ¢L/well¥ £744] microplate read-
erg o]83l 510 nmolA FFEE S5t SYJSTE
AHelehA| gk wald AAEE YxToR AW
2% of control)S AAFsFITE

(4) Rlete| = 3 37| 2E

SYJST A 2]7} 3T3-L1 A2 Agol] lojx] e} =
71l vRR= 938S |n)7d(KI-400; Korealabtech, Seongnam,
Korea)& 53 #a5ldt), 3T3-L1 ARHA|EL] R|HbA|
E #sfe} syJstel Aele el AFsh WA ol f
= 2 A=Yt 10, 50, 100, 200, 400, 800 ££g/mLe]
SYJSTZ 3} HA|7)7KDay —2~6), ®3}o]d(Day -2~0),
25127)(Day 0~2), 23857 (Day 2~4), 2315-7](Day
4~06)2 Lol ujokel o] so7t WA A S AdAs]e]
Aelg H 3.7%v/v) 9] formaldehydeE AREa] 30% 5
QF Aol 17gA7]aL Oil Red-O FAE AAISHSIT
GAE 3T3-L1 A= PBSE A9 AxAE st A

ol 59} 2712 RS,
2) In vivo

(1) = 272 USF0

AT Z 7o) o2 AHAA0)(D12450B, Research
Diets, New Brunswick, NJ, USA)E A|&3F A (normal
diet; N), ILAHF2]0|(D12492, Research Diets, New Brunswick,
NJ, USA)E A3+ t)Z27-(60% high fat diet; Con), %43
zT o2 TXMH2o]e} 17| Orlistat 60 mg/kgs T
3 Orlitt (Orli), AHA]ole} 34 SYJST 100, 200
mg/kgS FoJdt SY100, SY200:-(SY100, 200022 7}7}
sutgy o BRIl 7 o] e thet gk 4

ApAjole} TAEAole] 2AL Table T} 2}, oFEe
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4557 wjd 24 1049l 100 mg/10 ml/kg, 200 mg/10
ml/kge] FOo= A+ Fofstirt
o AAH(N): A2g2]o](normal diet, D12450B, Research
Diets, New Brunswick, NJ, USA)E A|&3+ o
* THZT(Con): ITZLAH2]0](60% high fat diet, D12492,
Research Diets, New Brunswick, NJ, USA)E- A|&3)
* OrlivOrli): FHNZT o2 TAT2]o)9} &4 Orlistat
00 mg/kgs Fofgh
* SY100:7(SY100): ILAHF2Jole} 31 SYJST 100 mg/kg
< Folgk &
* SY200:-(SY200): IA2l0]9} &7 SYJST 200 mg/kg
< Folgk o
(@) M=zt AojMFE =5

APE=S AT PHASAR 14, 132 T ARE

Table II, Composition of the Experimental Diets

Formmilation D12450B D12492
gm%  kcal% gm% kcal%
Protein 19.2 20.0 26 20
Carbohydrate 67.3 70.0 26 20
Fat 43 10.0 35 60
Total 100.0 100
kcal/gm 3.85 5.24
Ingredient gm kcal gm kcal
Casein, 30 Mesh 0 0 200 800
Casein, 80 Mesh 200 800 0 0
L-Cystine 3 12 3 12
Corn starch 315 1,260 0 0
Maltodextrin 10 35 140 125 500
Sucrose 350 1,400 68.8 275
Cellulose, BW200 50 0 50 0
Soybean Oil 25 225 25 225
Lard 20 180 245 2,205
Mineral Mix S10026 10 0 10 0
Dicalcium phosphate 13 0 13 0
Calcium carbonate 5.5 0 5.5 0
Potassium citrate, 1 H,0 16,5 0 16.5 0
Vitamin mix V10001 10 40 10 40
Choline bitartrate 2 0 2 0
FD&C yellow dye #5 0.05 0 0 0
FE&C blue dye #1 0 0 0.05 0
Total 1,055.05 4,057 773.85 4,057




ARl 2 i Al U SYAlEe) S E g

oA A8k, AT

Zz7 =72 (body weight gain)
= obEle] EAel tiY

kel A1)

12 »ﬂ

AlFS7F(body weight gain [g])
=218 £8Ad #|=(final body weight [g])

28] AR A AF(initial body weight [g])

HolgAe 19 B AT Aol 197 s
3 de AR Fe 24 F oldle] ol viedste] 2
21 = AlEAHRe A

)
A
Lo
ol

2ol #H#H(food intake [g/dayl)
=% A F = (otal food intake [g])/28 days

= S T
A 2ol A1 Bl 2

—_

3 2, =20 2HY

AAoA] Fg A3 4,000 pm 1087F YAl 2
glste] S A%l 7+ 2F2 1 mM EDTA-S0 mM
sodium phosphdte buffer (pH 8.0 A&l a3kt
223 Be] dAZS #HEFY] chloroform:methanol
EFF21, VIS A]»%o}oq AR FEepy. 24
2 7FzA3 Bo] & Zd|2H|E(total cholesterol, TC),
ZA A (triglyceride, TG), AU =X chl Zd| 28| i(high
density lipoprotein-cholesterol, HDL-C) ¥ &2~ kit
(Asanpharm, Seoul, Korea)2 #3193t}

b

3) SAI=A
|=R=X

BE e Bud aEuxR

IBM, Armonk, NY,

4)\] o} E]— SPSS
USA)S ARE3He

one-way analysis of variance (ANOVA) testZ AAJe &

( oncentration (ng/ 111L)

(Version 22.0,

i

:
,_\_.

2]
=

-
=

Cell Viability (% of Control)
g 2

o]

Control

&L Student’s rtest Yl oJste] Z}z}o] +
1+ 'loT«Vé RFolE HSBHASH, in vivo A2 Tukey
Multiple Comparison test2 AFEASS AAIS] 2 = 3¢

frolds =43t Fo4E p-value0,.059014 AS3}
At

in vitro %

7‘_:,3_31]-»»»

1. In vitro
1) MZ=M

10, 50, 100, 200, 400, 800 1 g/mL F%&] SYJSTS %]
2Jgh 3T3-L1 A|E= oFF A% AgfshA| 2 thazre] Al
FAAEE100%)T ¥)wEdS w) BESS ZH2E 97.40%,
111,45%, 102,94%, 103.75%, 102.88%, L&)l 117.68%
2 BE FRolX fo4d AEsAdS JeRiA gsdth
(Fig. 2).

2) 3T3-L1 MZ0|A{Q| adipogenesis iH|EM S}

Oil Red-O GG XS+ Aa} AHEA|E gg% e
a]- qu:rLo]]/ﬂ“ 1;}31:_/] z]a]—:rLy]. xJ% 7

e, SYJSTE 10, 50, 100, 200, 400, 800 )
FER A2 A 400 pg/mLollA thzsrol Hls) F-2
4 = 3T3-L1 APRAIZRSE A geld = AL
(p€0.05), 800 pg/mLANE 2]/ U&= 3T3-L1 Z[HA
T3} A FlE 4 JAATH(P(0.001) (Fig. 3).

NS

Fig, 2, Cytotoxicity of Seungyangjeseup-tang extract
in the viability of 3T3-L1 cells. NS: non significant.
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3 X7 5 H Z|ofl ojxl= J&

HIIATIA] ok AARA| EoM = A7t Aol &
QEA] gkkon, wals gt AAE dizTellrE
thre] A7 A AL BFTE 5 AT sYJSTE
10, 50, 100, 200, 400 1&]3L 800 rg/mL] FE& 2]g]
g 23, sx o]EHoR Ao gl At At

T AE AT £ U3IhFg. 4).

Pre Adn

s /}
| 1
“r

SYIST (g mk)

a0

P33

mu I I I I

Conersl i Al

Lipid Acenmulation (s of Centrel)
iy - > wm
- - - - -

[
=

Cappe Ty (R bl

Fig. 3. Inhibitory effect of Seungyangjeseup-tang extract (SYJST)
on the 3T3-L1 adipogenesis compared to control group.
Corresponding letters indicate significant differences by t-test
(*p(0.05, **p<0.001). Pre: preadipocytes, Adi: adipocytes.

Table I, Body Weight and Food Intake

AE 7IRF St BE oA AlFol 57}0}%1“‘# 2l
9] A SV 7.1012.39 g7} H|wEkeks wf Ori
4.85%1,74 g, SY100 6,07£1,52 g, SY200< 6,18%1 44
go & Fhhehe AS Hilov BT frolde itk
2ol MFHE A 4.7310.7 g/day, HET 3.39+0.25
g/day, Orlit 4.35+0.47 g/day, SY1007 3.15+0,32
g/day, SY200<* 3.03+0.28 g/day® WERY} Orlivteld=
oIl S71E A3, SY2007-8 sl A A
Fs Bk 1 24 FAE A 1.8810.2 g,
T 1.8810.2 g, Orlis® 1,52+0.25 g, SY1003* 1.39+0,29
g, SY200< 1.5040.33 g ZA#= yepd o dzTtol
H|3)] Orlist, SY100:%, SY2007 RFollA] frojAd gl 7+
25 YERITKTable 1),

Fre Adi

SYIST (apfmt)

Fig. 4. Suppression of size and number of lipid droplets by
Seungyangjeseup-tang extract treatment through microscope
observation, Pre: preadipocytes, Adi: adipocytes.

— Body weight Food intake (g/day) Liver weight
Initial (g) Final (g) Gain (g) ®

N 30.20+0.35 36.19+0.43' 5.99+1.56 4.73%0.7 188402

Con 29.74+0.5 36.83+0.93 7.10+2.39 3.3940,25" 1.88+0,32"

orli 30.36+0.49° 34.7240.63 4.85+1.74 4.35+0.47" 1524025 T

SY100 30.34+0.31° 36.4140.6 6.07+1.52 3154032 13940297

SY200 30.60+0.33 36.78+0.66 6.18+1 44 3.03+0,28’ 1.50+0.33" T

All values are mean = SD (n=8). Different symbols ¢ show a significantly difference at p0.05 as determined by one-way
analysis of variance (ANOVA) followed by Tukey Multiple Comparison test.
N: normal mice, Con: high-fat diet (HFD) control mice, Orli: HFD control mice treated with orlistat 60 mg/kg body weight, SY100:
HFD control mice treated with Seungyangjeseup-tang extract (SYJST) 100 mg/kg body weight, SY200: HFD control mice treated

with SYJST 200 mg/kg body weight,

6 J Korean Med Rehabil 2018;28(3):1-11



Aol Fi= Hlgt AYF el thgk SIANFTRe] Fulgk EJJrJ'

2) &Aoo X|& sizk

duk2jolel A Aol AF ol 477t Aleet & &
A U TC, TG, HDL-C &S =Aslgct. TCS TG 2
I}, Oditolld TC 121,90+5.83 mg/dL, TG 151.64%
52,55 mg/dLE2 oA JA S7F8FaL, SY100:ollA
TC 112,30+ 14,93 mg/dL, TG 48.34%9.34 mg/dL, SY200
TollA TC 107.78%13.62 mg/dL, TG 58.09%+10.65 mg/dL
2 7Pk A% Bolov o2 qisitt HDL-CoJ
HFS S A9 BE Tl vl S UERASL
tHTable V),

dukrlole} AL 2o|lE AF ol 477 AlTsE & TF

22 Y TCoF TGE S7st3ieh. TC &4 23, dz=a
H| W3S wl Orlist 23,68+4.21 mg/dL, SY100: 27,02+
4,20 mg/dL, SY200: 24.24%+6.08 mg/dLE Orlit3}
SY200--ellx] Fhaahe A Bolovt folde ldich
TG &3 23, Zz7+3 v|2skds W Orlis® 767.78+
92.44 mg/dL, SY100= 782.59%58.39 mg/dL, SY200
680.40+59.57 mg/dLE R 7hadh= Age melont
o] giiek(Table V).

Table IV, Effect of SYJST on Serum TC, TG and HDL-C
Induced by HFD

Group TC (mg/dL) TG (mg/dL) (m gZDj;;: <)
N 100.58+11.347  42.03+28.017  276,13429.62°
Con 103.34+10,017  29.13+9.127  270,53+19.79'
orli 121904583 151.64+52.55 2775043171
SY100  112.30£14.93 T 483449347 2841142852

SY200  107.78+13.62 7 58.09710.65'  268.28135.89

All values are mean * SD (n=8). Different symbols (*ﬁ) show
a significantly difference at p¢0.05 as determined by one-way
analysis of variance (ANOVA) followed by Tukey Multiple
Comparison test,

SYJST: Seungyangjeseup-tang extract, TC: total cholesterol, TG:
triglyceride, HDL-C: high density lipoprotein cholesterol, HFD:
high fat diet, N: normal mice, Con: high-fat diet (HFD) control
mice, Orli: HFD control mice treated with orlistat 60 mg/kg
body weight, SY100: HFD control mice treated with SYJST 100
mg/kg body weight, SY200: HFD control mice treated with
SYJST 200 mg/kg body weight,

4) ZHIM X g

Aukrjolel A 2olE AF ol 477 Aledt &
HellAl TCSF TG SAakdrt. TCeF TG & =74 A,
OrlisollA]  TC 2,705.581953.74 mg/g dry wt, TG
7,023.291730.11 mg/g dry wt2 594 A 571514
o1 SY100olA] TC 984.66166.06 mg/g dry wt, TG
1,100,70£108.72 mg/g dry wt, SY200:-9ll TC 1,067.33
£240.12 mg/g dry wt, TG 1,143.32£166.14 mg/g dry

2 Z)sl= AR B ytkTable VD),

Table V, Effect of SYJST on Liver Tissue TC and TG Induced

by HFD

Group TC (mg/dL) TG (mg/dL)
N 30.1945.31 714.85478.72'
Con 26.6813.70 1 815.07+179.84
Orli 23.68+4.21" 767.78+92.44
SY100 27,024,201 782.59+58.39
SY200 24.24%6,08 1 680,40159.57

All values are mean = SD (n=8). Different symbols (") show
a significantly difference at p<0.05 as determined by one-way
analysis of variance (ANOVA) followed by Tukey Multiple
Comparison test,

SYJST: Seungyangjeseup-tang extract, TC: total cholesterol, TG:
triglyceride, HFD: high-fat diet, N: normal mice, Con: HFD
control mice, Orli: HFD control mice treated with orlistat 60
mg/kg body weight, SY100: HFD control mice treated with
SYJST 100 mg/kg body weight, SY200: HFD control mice
treated with SYJST 200 mg/kg body weight,

Table VI, Effect of SYJST on Fecal TC and TG Induced by

HFD

Group TC (mg/g dry wt) TG (mg/g dry wt)
N 958,00204,72" 1,655.90+4232.31 "
Con 961,79+208.82 " 1,057.29+201.49 "
orli 2,705.581953.74 7,023.29+730.11

SY100 984.66-+66.06 " 1,100,70+108,727
S$Y200 1,067.334240,12" 1,143.32+166,14 "

All values are mean * SD (n=8). Different symbols (ﬁ’*’?)
show a significantly difference at p<0.05 as determined by
one-way analysis of variance (ANOVA) followed by Tukey
Multiple Comparison test.

SYJST: Seungyangjeseup-tang extract, TC: total cholesterol, TG:
triglyceride, HFD: high-fat diet, N: normal mice, Con: HFD
control mice, Orli: HFD control mice treated with orlistat 60
mg/kg body weight, SY100: HFD control mice treated with
SYJST 100 mg/kg body weight, SY200: HFD control mice
treated with SYJST 200 mg/kg body weight,
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o5 Al Zdeelde w48 BAgeR ATt
o AP mieh 39 oA A 9 Ase] B
2 Zalsho] Wigto] FEFT Uk MRk HF oI
o] 2n] AL} ol e YA} AR
3 2ol Apfsil Sl i ok 45 0k
J+ e A ot e
T ol
sl 451 29 el S 5
Ao glo} I 2 AAIE $2, Aol 3K,
Fo R A85F g i EE, A& =
A gl, FA82], ARl AAA 8%l kRS, A%,
A o= ‘?ﬁ}‘ﬂ el B, e B 913
AAshe dls Age] ent ofyet Ae] E¥w o
< PR 53] B0 W vvke: diab S50 AE
o A 23 949} AdtEo] QlaL 27| EE % (magnetic
resonance imaging), 733E] @ #(computed tomog-
raphy), o]l A] WAL FH(dual-energy X-ray ab-
sorptiometry, DXA) 2 =%3t 4= QhH?.
wlgel 71l Ame AN, 25 2 BEFY 2
Holt} oFE gWo HzAo 8oL} AA2= A
o wARto 2 AT ghFo] o)A ek Bt W
7] Wil dae] Bl opEAas Wk wrt”
aeu oFeXEe] A 58 FEgow AP Ha ol
th o]& QlEl HT HE & AR st A &
ol g AF A7 S Yot
grofglollM= i, IR, R TOE Qlate] Hlvte] Zej=
g FOI T2 p, M, Eel 2w} @] 2,
R g j= N £=1 o]g—]. 3‘%571—}\ )\Egﬂ/\ oﬂobﬂ%g} Jj}
S 5ol 1T o] BRI, o] SEALRERF AvE]o]
B R 22 ALY ool MR o R AAS
AFAIA Blgte] frkEch, aejete] 242t O {3 w
2hA] KR BRARTY, AR, R o8
S
IR RG-S TRBEE ) AL F=H Ao
s, Rk, B ol A8 5 glond?, Ate
#ofo, FH, S8, eI, iR, A, S, JETS, Bk, 2
HEZ FAET A T Bl MRigm, e
shal, JHiie BFREL, HEAMESIL, T MfRE,

E ook rulru m{N' P

°JlN H

pll
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BilF, THBSIAL, EIES BE, R, KRSk, B %
EiER, WRsta, o @%%ﬂ%‘, HE RS, B
= F/IME, Rssla, KH5S FkEslaL, Bis
RN, HRR LS, &= TRIBE, R ESIA,
e fpiEs, #@Esny”. 2eA ke et
= 9 F Mk 2 ek, KEE ASH vkl FRmkRIE
ok = )& Aozt ALREY FAMA] THEkR G
el gk &l ist = QIlaL, Z7te okl &
Folt SRR ) i B, g3 b
Hvhol] ek ARk ASATh wEpA 2 AFelME A
brifg 28ske] AAlze] £l 2 31F <] ujvte] vl
e FFS Yolr Al &4t

3T3-L1 HARAEE vpg-2o] Hdfol 2 RE fef
A AEF2T, in vicoo AMAER HalEs S
74 AAE] Aol £3] ARGET . o]2]gh 3T3-L1
HES] B3P in vivoolAlo] #g3t frakak Fejolt”

B ApdMEs WA kiR XS F71E 9
&) MIT #2HE o]83te] 3T3-L1 AAMAIES] AEAY
288 A3y, 1 A3 10, 50, 100, 200, 400, 800
rg/mL F=2] SYJSTE A|2|st 3T3-L1 MEe} tlzs
HwEtekS ul BE wEollr froHl NESAdS Ve
WA eFokar, wba] o] % AderE A4S vehiA|
22 800 pg/mL % olstE AFS IY3FSIrHFig.
2). BRSOl 3T3-L1 MEA Hlvke] Qlo] Fagh
adipogenesisE E3H 072 A=A &elslal, 3T3-11
AMAE Wo] AT Seo} Z7e HHkRiRSe] nX)E=
FES dolir] $I5ke] Oil Red-O GAE A3}t
WAl A E B3l 2§53 tadols vk AW
T7F FHE e I 5 Qden, SsYJST 400«
g/mLAlA] fr2) A Q= 3T3-L1 A A ERE o= 8ol
g AYI(p0.03), 800 ng/mLAFE oA Qe
3T3-L1 XlHWlE%ﬂ—i} AAE I 5 AATHP(0.001)
(Fig. 3). B3t R3ATIA] & AAIA LM = A
7+ A< Wqﬂ%l erokon, Hals f=dt AAE o
Zoe thake] A7 gAE AL BT 5 AN
T}, SYJSTE 10, 50, 100, 200, 400, 800 /g/mLe
2 HEe gy srolEros Ao 4 Yl 3717}
ashe RS BRI 5= QU)o 2o AAIE
s} oAl Ave} fARE Ao|ch(Fig, 4). ol& %sHH 5+

Bl AAE B4 olx) D AE ) A 24 7
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2o BIE IRl

In vivool Al ARTE F S7He] o= Aol E Al
B A N), A o] E Al Fgh Bl (Con), ¥
zTo g2 TXMH2o]9} Sk Orlistat 60 mg/kge Fo
Sk Orlis(Orli), 2A[2lo]9} $HA| SYJST 100, 200 mg/kg
S T3k SY100, 2007(SY100, 200) 02 AABIFAL, 4
F82] 571 ICR mousedl] k& 4577 wid A7 Fo
skt o] AT 2olAA, kAo FAE A}
At Aol S7h= vnt Al 22 Weo] A 7t
2 223 gdo] g, A¥ RE B9F BE FollA]
Azol 7RIAer txad Blastsls W O,
SY100<, SY200-ellA] AlF F7H5o] fHashs B3
Btk 2oldHE Oditold thzzdll vl f-2olsH
S7He AFEE, sY200olA] dizatel vlsl] folsiAl
728 AHTES Boh(p(0.05). 7F2Ae YAE 1A
2ol 2 lste] Al wstel o] FA) Eojvhs A%k
Ao wolt” ztzAe] BAE gzl ] ol
SY1007, SY200:7ollA 25 oA Qe 7AE Yehd
THp(0.05) (Table WD), o]& B3l AMkiRLEo] 28-S
AAEIL A 2] oAl L S-S BT 5 9l
AL, Aze] FEel o] FF A& A7 da%
Ao g AR HL,

Fe2E S AT Peks FARe Y, Bt

o] duEHdor A4 Hiaes e Ul
Q3P sl Y 2HE Fo] B &
Ao FHHE =8 S7MT)L, o) vy =
FaE= @doltP?, et TGE tialaEo] 9lo] oL
Ao FHFLZA, Ho|dFHE B3l Aate] Alslete]
HAER= o] AWhake] Az TGE A=A €
ok o]FA A TGE 35 Al T % Al oUA]
o] BEaAH FaHo] ARGECF T kx|
F7F oA TG HYAFe R FH F TG Fhd2
713t HDL-CE F& Aoz Az 4%
Zyze| 2] A Fofap=el” ugke HDL-Co 7}
_)1\_.9_%10] %1:]_3253).

olof mvkz} #AH A%l A U TC, TG, HDL-C
sHES S7gskoltt. TCoF TG 54 A, diztol v]
3 OrlivrollA] A A S718FFaL, SY1007, SY200
TAME FTleke S BIARE e itk
HDL-Ce] & SAe 2A¥ BE FoA vt FA&

Ay

Yl ek Table V).

A7 om uAAolE A sl =W Aol v
o] Adbe] A=A kS opyfslal, ol & 7hE23
o AA e fpdsln AT FEFEG, oo #
Mhrigigel 1 240l nlX= JFE AR k23
W TC TGE Z79% 23, tix=3} v|wstsls o TC
= Orli#}F SY20079l4, TGE Orlitt, SY100:, SY200
oA FHshs AR BYov B oS isich
(Table V),

Orlistat 9]¢} #1749 lipase AAE Tall SAA
FTE TAATIE oHER vlm 2R oA Q1SS vk
o} v RRRgo 2 fAkbdd, 59N A/
2, iz} So g o] £ dFEY,
olof| Pz HwE ll ABkkiEiEe] ol
X G AR A TCeF TGE S
A}, 2w vl wskede wl OriollA 28 Al 5
7FFd o™ SY100+E, SY2007-0lM % S7telh= AEAAS
Hyou 894 ggtiTable VD), o] E3) J1ik
Wi hRke] a9 JHAEME A o] FARE

o

£ B9, ARG 585 JehiAl &
Ao AgAES] G4 oA F AlE

O A AE

A 4 A, T Aol 2dl Bt
0]o o ol

N =EE=1 =

T it} ot SEAF Qlolx MELRT
TEE £ O EoM Al¥EHE o 2
T AR ol AlmEc), E=gk 2
5] T thd #obA FHEkRiRE
o] g A&H o= AH3A] Kk Zlo] Algtdolzt &
Bl 2 23S BEUE AkiREe] Blvkel mlX]
© FF B AHE oFE Fol 3% 9 RE A SH
tial 7+ 228 olg} oh2 220 tigk B4 Foll vigk
S/ A7 des Aog AlgH

N
)
o
W

it
o
fllo

7‘_:,3_%»»»
RS FulT B2 oolry] el 3T3-L1 Al

o} Aol 2 Hjgo] FutE AAZ 0|83 Aol

A o 22 AdE Ak
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1. In vitro

1) SYJST 800 ng/mL F%7HA= thxTol vl fe

2)

3

)

Aol NTEEAS

-7 0=

YERNA] ekotrt.
SYJSTE= fol38HA 3T3-L1 AHA|ERESE A8t
et

SYJST=

N

E oEdos

[

Aol

pd

7]

i

=
T

2. In vivo

1) Orli, SY1005%, SY200 25

2

3

)

=

i z=tol| Bl A5
750l sk AFE B, Odide
FFol fFelaAl S7ksk o™, SY200-2
FFo] frofsHl FHask it B Orlintt, SY100+T,
SY200:% B 7kzA o] FAL frefalA| 3t
A U TC, TG tixdll w8 FAdlz¢] Orli
ol el Al Z718FaL, SY100, SY200<
M= STk AEE HAou fode gl
OrliT®} SY2007ll4 7+ 27 W TC7} 2438k
ZAEAS B, Orlis, SY100, SY200-0l4] 7F
23 W TG7h #ashe AEs Eoy BF
frojde glglch 9 Wl TCoF TGE| 789 thar
3} BlwEFdS wl Odditolld A Al F718HS
o1 SY100:%, SY200 oM ® SV A3
Hoou fode it 22402 FHnhRiEE
o] AAERSE oA Bl AoldHH 1T 7
E HaAPlE b 3384 &5l s grlsk
AL, o5 B3l AMkrEE] vkl o] I3

o 837 489 F rkn Azer
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