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ABSTRACT

Objectives : This study evaluated activities and ingredient contents concerning extracts according to extraction
solvents of Insampaedok—san (IS, Renshen bai du—san).

Methods : The herbal constituents of IS were extracted with water and 70% ethanol at 100° C for 2 hr. Using
the HPLC system, the six ingredient contents of different solvent extracts of IS were analyzed. The nitric oxide
(NO), prostaglandin Es (PGEz) production and proinflammatory cytokines were measured in RAW264.7 cells
stimulated with lipopolysaccharide (LPS), The macrophage—derived chemokine (MDC/CCL22) and regulated on
activation normal T—cell expression and secreted (RANTES/CCL5) production were measured in HaCaT and
BEAS—2B cells stimulated tumor necrosis factor—a (IFN—y ). The activities of
glycerol-3—phosphate dehydrogenase (GPDH) and leptin level were measured in 3T3—L1 cells,

Results The calibration curves showed good linearity (r2=1_OOOO) for different concentration ranges, The
contents of liquiritin, naringin, hesperidin, neohesperirin and glycyrrizin in 70% ethanol extracts of IS were
relatively higher than that of water extract, however the content of ferulic acid in 70% ethanol and water

(TNF—a ) and interferon—y

extract of IS were similar, The extraction solvents of water and 70% ethanol were evaluated inhibitory effect on
the production of NO, PGEz, TNF—a and IL—6 in RAW 264,7 cells., Their extractions were inhibitory effect on
production of MDC/CCL22 and RANTES/CCL5 in HaCaT cell and BEAS—2B cell, respectively, In addition,
evaluated reduced on GPDH activity and leptin level in 3T3—L1 preadipocyte cell,

Conclusions : Our results suggest that IS extracts were inhibitory effects of disease such as inflammation,

allergies and obesity.

Key words : Insampaedok—san (Renshen bai du—san), anti—inflammation, anti—allergy, anti—obesity
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A W Bzhgo] Hom Huo of
vz 2838 a7t B¢ =oe ¢ t
AL Yop’, FARRE HE YRS FEIE A R
7180y 1 9@ 1Y 2EE ARESHAR, kv o
kil Q= AEgEE FENa &9 FRel o2t gekd
S A, et 2& 2 W Ftere] AHEgtge] o)
3 ohoFst A 3% v A3vF gk Aol

A=A (NEMES)S 7] 542 AR AMEH
L ropAolet, QL AZ), AE(EH), DI, F
Gerd), S20EE), AZEED, 230, A30iE), 35
ARG, AR, e 9 AZCEDE 12 714
SRR A" APe=, Xed fEFE, AAe HIs
A5 W YA T AFEA sl g mwh e
Aoz nuEUT? usssel 74 okl F A7t
FQ2AE 2l naringin, hesperidin & neohesperidin, HF2]
ZQ A8l ferulic acid ¥ Z%9 FQAEQ liquiritin®}
glycyrrhizin $o] 9on, A <5 FLRARE Z9
A 429] flavonoid Al¥ liquiritin, naringin, hesperidin %
neohesperidin g%, FHtolz]s, Fiat W FAzEHE
T Ze w2 YA 248 IR okl BuEgle
%9 phenolic acid AG3l ferulic acid= radicalol 2|3t
MEEY B3, A FEdWo] 2 e §E FHY &
% Ad AREI Fo] RugAy ™. EF, triterpenoid
saponin AFQl glycyrrhizin g%, 3= L steroid 2+
€ 59 #irt Y Aoz mRuFHHW o} ol
AiE4te] 4 AIEY 8 ARl digt A &4
< o] &EA AT, ol dATME B FEE Es
7181 FEEWS ARESHAY Sy AZFE 7L
E4 Ao figt adE gRIste Hugt AR F&§
o] wE FJEEF € ogFd NEFE o]83 FF v
of tigt Ay A= Bag wpt gith

mehA 2 dAfods & S wE Adiuisity] A
£ ] Aolot takdt Al 5 o835t FEF, FYY
A 9 Y 5858 Hrieteoh QauEARE 23 T0%
ethanol2 &3+ ¥, ol ozt A& FF 2L oot A=
T S Hwstr] flste] AA|ZQ] RAW 264.7
Az Al lipopolysaccharide (LPS)E A @lste] €F urg-$
53t & GZoj/iEA2] nitric oxide (NO), prostaglandin
Es (PGEs), tumor necrosis factor-a (TNF—a ) 9
interleukin—6 (IL-6)2] BAHS S4stHom, ZHEAFIA
EZ29] HaCaT MES} 7|ZAUA|EZZ0] BEAS—2B A|3E9)
A TNF—-a ¢} interferon—y (IFN—y )& o]&3}o] &#XA
vSE fES &, 4EX] 93] Slo] 343 ¥RELR &
A macrophage—derived chemokine (MDC/CCL22) %
regulated on activation normal T-—cell expression and
secreted (RANTES/CCL5)e} Z+2 Almrlelo] AHAHS 9]
stk ESH AWHFANEZESQ 3T3-L1 AZoA ngte =z
A AYEA @Al FFE vl glycerol—3—Phosphate
dehydrogenase (GPDH) A%} leptin =0 o3 u]x]
= TS SHsH 2 2 fY9% 2AE Gl B

sh oI,
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2 Ao AMEE QlituEAre] A SHeRR] (Table D&
ZFAIF (Ulsan, Korea)ollA zHzb st gt ghef
olAId 14 (Dongguk University, Gyeongju, Korea)

F
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ol

A

=
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©

Ag8] 14 (Daejeon University, Daejeon, Korea) 2
Qo] A&7 I & AMESIglen, 74z A Sy

H (2012-KE14—1 ~ 2012-KE14—-12)& 3F=23to|std 7
Fop7| 2 A AFo BastaTt

B o

o

)

i

2) A2t

HEE2Q] liquiritin, hesperidin ¥ neohesperidine
NPC BioTechnology Inc. (Daejeon, Korea), Biopurify
Phytochemicals Ltd. (Chengdu, China), ¥ ChromaDex
(Irvine, CA, USA)ZXE Z+ZF 13ty on, ferulic acid,
naringin 2 glycyrrhizin> Wako Pure Chemical Industries,
Ltd, (Osaka, Japan)2%E Tstgch HPLCE ]85t
3% 7 EEEHY] 5= BF 98.0% ool A=
AAg 9 HPLC #4& 9% methanol, acetonitrile,
ethanol @ water= J.T. Baker (Phillipsburg, NJ, USA),
acetic acide= EFA|¢FC 2 Junsei Chemical Co, (Tokyo,
Japan)ollA Qi3] ARg-aHTt,

AlZ  vjoFole]  Dulbecco's modified Eagle's medium
(DMEM), fetal bovine serum (FBS), new born calf serum
(NCS), penicillin—streptomycin, phosphate—buffered saline
(PBS)& Gibco BRLAF (NY, USA), Cell counting kit—8
(CCK—8)2 Dojindo (Kumamoto, Japan) A& ARE-SITH
LPS, N°-methyl-L-arginine (L—NMMA), indomethacin
2 Sigma—Aldrich (St Louis, MO, USA) A&, 3T3-L1
differentiation Medium< Zenbio Inc. (USA) AlE, PGE;
ELISA kit= Cayman Chemical (USA) A&, IL-6 ELISA
kit®} TNF—a ELISA kit2 Invitrogen (USA) AlES AR
3l¥tt. TNF-« , IFN—y , human—MDC/CCL22 ELISA
kit ¥ human—RANTES/CCL5 ELISA kit, mouse leptin
immunoassay kit+= R&D systems (Minneapolis, MN, USA)
AlZ, glycerol-3—phosphate dehydrogenase (GPDH) activity
assay kit TAKARA (Tokyo, Japan) A|&& FU3t3ct,
Ao AHgE BE A2 BAE SFoldeE ARSI

2, Uy

1) & =R

622 FFE2] liquiritin, ferulic acid, naringin, hesperidin,
neohesperidin ¥ glycyrrhizin® FZgHe wErL-S o] &
sted 1.0 mg/mLe] =2 A & 4T BistHA AME
el X3t ARgsitt AL liquiritin®t glycyrrhizin
0.78-100,00 wg/mlL, ferulic acid®} hesperidin 0,39-50,00 ug
/mL ¥ naringin®} neohesperidine ZtZ} 3,13-400.00 ug
/mL % 1,56-200.00 ug/mLe FERAN HEEZLEHE
o|-g-sto] skt
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2) QA FES 2 HoH EA
QUPHEA 2EEL Table 13} 2o FHBHAS 57

o

HE&E wj3dste &3+ 70% ethanol& A|EFAY 10u H3
(Z+Zr 450 mL)& Z+Z} H7iste] 2417 A 8 & $AAz
sto] B 228 9.4 g (£€ 20.89%)3 70% ethanol &
£ 9.3 g (& 20.17%)& ¥t HPLC #4%& 9jsto &
FEET 70% ethanol FEEO| Whste] 22 200 mgs
e 24T F 2L 9ol 20 mLE %E F 0.2 m
membrane oJ3} (Woongki Science, Seoul, Korea) & &

Woz s},

Table 1. Composition of /nsampaedok—san.

. Amount
Latin name (g;m Source

Scientific name

Panax ginseng Ginseng Radix Alba 3.75  Geumsan, Korea

Bupleurum falcatum Bupleuri Radix 3.75 China
. . Angelicae A

Angelica decursiva Decursivae Radix 3.75  China

Ostericum koreanum Osterici Radix 3.75  China

Aralia continentalis Arah'a © . . 3.75  Yeongcheon, Korea
Continentalis Radix

Citrus aurantium Aurantii Fructus 3.75 China
Immaturus

P]atyc?don Platycodi Radix 3.75  Yeongcheon, Korea

grandiflorum

Cnidium officinale Cnidii Rhizoma 3.75  Yeongcheon, Korea

Poria cocos Hoelen 3.75  China

Glycyrrhiza uralensis Glycyrrhizae Radix 3.75 China

Mentha arvensis Menthae Herba 3.75  Yeongcheon, Korea

Zingiberis Rhizoma

Zingiber officinale
Crudus

3.75  Yeongcheon, Korea

Total amount 45,00

3) HPLC &4

QA=A Y] 24591 liquiritin, ferulic acid, naringin,
hesperidin, neohesperidin ¥ glycyrrhizin®| 3 EA
3l7] 9l8te] Shimadzurte] LC—20A A|AEIS ALgsle =
ARtk HPLCE= LC—20A A]2#] (Shimadzu Co., Kyoto,
Japan)& pump (LC—20AT), on-line degasser (DGU—20A3),
column oven (CTO—-20A), autosampler (SIL—20AC) @
PDA detector (SPD-M20A)E2 FAEo] 9t} B4 data:
LC solution software (Version 1.24)5 o]&3}o] A3}
k. 4o AMH Z¥L Gminin Cig (5um, 4.6x150
mm, Phenomenex, Torrance, CA, USA) Z3H& AR3IY
1, Y= 40TE FA89 0 452 1.0 mL/min®
2 ZEFen FUFS 10 wArh o5 A (1.0%
acetic acid7} &84 water)2t B (1.0% acetic acid7} &
H  acetonitrile)g ARgst 71&7] fwizA ((A)/B) =
85/15 (0 min) — (A)/(B) =35/65 (40 min)—(A)/(B) =
0/100 (45 min, hold for 5 min)— (A)/(B)=85/15 (55
min, hold for 15 min)22 ZTEFgon HETAL 254
nm (glycyrrhizin), 280 nm (liquiritin, naringin, hesperidin
9 neohesperidin) ¥ 320 nm (ferulic acid)ollA] AZ3FS

=8

4) M|ZZHHQE

oA thAIAEFQ] RAW 264.7 (mouse macrophage
cell line)¥} 7|BA A TAZEZ2] BEAS—2B (human bronchial
epithelial cell line)x= American Tissue Culture Collection
(ATCC, Rockville, MD, USA)ZEXE BoF Higfom ZHE¥
XM EZ¢] HaCaT (human keratinocyte cell line)& o|i}
7 14 (Sejong University, Seoul, Korea)2+X g HoF ub
dch MEZuFE 3 RAW 264.7 AEE 5.5% FBS,
BEAS—-2B%} HaCaT A|Z+= 10% FBS7} Z3% DMEM Hj
Aol 1% penicillin—streptomycing A7}t 37C, 5%
COx 70l A uekstsiTt,

AR EF2] 3T3-L1 (murine 3T3—L1 preadipocytes)
£ ATCCOlA £ woken, AZujekE 93 10% NCSE
ZF3 DMEM HIRZ2 37°C, 5% COp ZZA0NA wjstsct,
AHHA| L] 23S §=8l7] 98] 3T3-L1 AlZo] 83} §=
E£29¢l 5 ug/mL insulin, 1 #M dexamethasone, 0.5 mM
3—isobutyl—1—methylxanthine (IBMX)7} ®3gtE 3T3-L1
differentiation medium= 2¥ F<F A hA] 10%
FBS2F 1 ug/mL insuling Z3Fet DMEM HjA| 2 nEs}o]
27t RFSHAN AE ZAAZL Boh G 4ARREE
10% FBS7} Z3E DMEM HiX|2 wsty A|h-&o] 3§
e TAR st 290 A AHA| 22 ESAF T

5) MZ=4 ot

£ 2253 70% ethanol £&E9] 80| tj22g BE
AP 2 A A2GA 9] go g gro] sttt RAW
264.7 (3x10° cells/well), HaCaT (1x10” cells/well),
BEAS—-2B (6x 10° cells/well) % 3T3-L1 (5><104
cells/well) NIZZE 96 well plated)A] 18A17F HjeFst 3 <l
A 54 FE2E (EF 70% ethano)E F=ER AHsh
o] 24X7F Fb kst ololA CCK-8 & 10 wE
HA7¥sl] 447 B9t YRSAIZ] ¥ microplate  reader
(Benchmark Plus, Bio—Rad. MN, USA)E ARE3IY] 450
nmolA FFE=E S5 4 AR 2o Uitk B &
F= L Foiger, dzxde T gt vjuste Ak
&l ANz BEE (% of control)& AXFSHETE o]F9]
AL Mz FA4d0] Yehtr g Hi FEE VSR
233kt

6) NO, PGE; %! Cytokine AMMZF =%

RAW 264.7 (2.5%x10° cells/well) AIEZZ 48 well plate
o EFsty, QA=A F&E (B 70% ethanol)¥
LPS (1 wg/mL)E Al Aste] 24A17F F<t viFstsd
o AAdE NOY 2 Griess AlekE olgste] A ZufjF
A Fo| &A= NO; 9 FeHE T3 Aokt Azl
O AN 50 wlel Griess ASF [1% (w/v) sulfanilamied,
0.1% (w/v) naphylethylenediamine in 2.5% (w/v)
phosphoric acid] 100 wE Z3sle] 96 well plateolA]
108 5<F ¥FA]7l & microplate readerE ©]8&3te] 535
nmoA FFEE AP FA dRELE NO A
AAA L-NMMAE ARESHglch EEEE F4L2 sodium
nitrate (NaNOg)E €& F4ste] At (1-100 xM).



118

NO 4% &A A&Hd U3 AzufgF 4
PGE; ¥ cytokine &30l AMg3tgom, ZF ELISA kitd]
AzA o] weh AlE uigH o]l EAsh= PGE.,
TNF-a % IL-69] B4FS SHskarh. PGE2] A4A|
of gt A tZ2T L2 indomethacing AME-3FATH

flo

7) MIZ HHH LHO| Chemokine &

HaCaT (1x10° cells/wel)Z BEAS—2B (5% 10°
cells/well) AIEZZE 6 well plated] 10% FBS7} E3t%
DMEM HjX|of wieFstict, 18A17F viFRlt &, serum—free
DMEM A2 wA|etL HaCaT AZ= dAHSA FE2E
(BZ 70% ethanol)@ TNF-« & IFN—y (&Z 10
ng/mL)Z FAlo| s, BEAS-2B AlZL ¢lituj=At
258 (Water®} 70% ethanol)@ TNF—a (10 ng/mL)&
BAlol At 247 Fb viFstgtt. ELISA kitE ©]
43te] A RAR W wEl AE s e ERe=
MDC ¥ RANTES®| Eu]zE 33Tt

8) GPDH &M= I |eptin 5= &F

3T3-L1 (1x10° cells/well) NZZ 48 well plateo] &
F3 &, MY =L FE2E (BT 70% ethanol)E A 25t
E3E =39tk GPDH E4=8 &243l7] Y3l &3 &
T 5 ujFHS AT cellE PBSE 23] AHA3}IA enzyme
extract bufferg o]&std MxTdaS F&si4tt, 54
=23t ko] thilEg 2—mercaptoethanolo] EZ3HE dilution
buffer2 343t T substrate?} ¥HSA|A 30ColA 20 &
7t 9= WH3kE 340 nmoA &334tk £49 GPDH
A= d9E= 189 1 nmol NADHE A7 A&
unit® &2 3t unit/mLE YERTH A2 gl e
leptin %S &7317] $J8] ELISA kitE o|83lo] A|=2AR
ve] what =8kt

3. BAAY
E AYGS Mean+S EM 2 EASIYTH A3An
of e BATE R AR ANOVARHS gsrae
™, Dunnets multiple comparison testS ©]&3}o] PZlo]
0.05 H|9rd AL folgt Aoz @A

2 3

1. ¥4 =4 &5

QA =AY A A F A F84E<Q] naringin,
hesperidin % neohesperidin, A& FLAEQ ferulic
acid @ Zz2] FAAE liquiritin®} glycyrrhizing £4
o2 HPLC Al2's o8ste] &Igt 4, 659 4%
2 11,57, 12,78, 13.44, 13.90, 14.59 ¥ 29 1780] z}z}
AZH AT (Fig. 1).
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Figure 1. Chemical structures and HPLC chromatograms analysis
in |nsampaedok—san. Structures of six constituents (A) and HPLC
chromatograms of water (B) and 70% ethanol extract (C). Liquiritin
(1), ferulic acid (2), naringin (3), hesperidin (4), neohesperidin (5),
and glycyrrhizin (6).

=

A4S et 6% A8 A& (LOD)9F AeHA|
LOQE Azd F2ue oz 33 1002 zZ2Z A4t
stgom, 1 ¥WYs 0.03-0.09 ug/mLa} 0,09-0.31 ug/mL
2 ZZF Yyegt B3 63 AEY ¥z Wiy HEE
Alzbll digt AR 2R AdESEarl 1,007
0.03% o|HZ <zt AAFL Yepfoltt (Table 2),

ol Zo] FYH zAor QiEEA B F2EEW
70% ethanol $&E W9 liquiritin, ferulic acid, naringin,
hesperidin, neohesperidin @ glycyrrhizin 65 AJ&o] o
g S 0.99-6.38 mg/g? 1.11-11.01 mg/ge2 27
etk E3E ferulic acidgE AQSE 55 AES B FEF
Xt} 70% ethanol FZ2EJA =2 kS e O ferulic
acids F F2E7k] ol A9l Yict (Table 3.

Table 2. Linear ranges,
repeatability.

regression equation, LOD, LOQ, and

Comela Repeatahility
Component Linear range Regression equationa C(()):f?i:i:!: Lot Lo )
7o (mg/mL) & “ > (ng/ml) (ng/ml) Retention
() . Peak area
time
Liquiritin 0.78-100,00 Y =16,546,59x + 327,71 1.0000  0.09 0.29 0,02 0,94
Ferulic acid ~ 0.39-50,00 Y = 46,824,31x - 4,190,75  1,0000  0.03 0,09 0,03 0,73

Naringin 3.13-400.00 Y = 15,866.42x + 3,406,43 1,0000 0,08 0.27 0,03 0.26
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Hesperidin 0,39-50,00 Y = 18,561.95x - 244,18  1,0000 0,08 0.26 0,02 0,98
Neohesperidin  1,56200,00 Y = 19,357.24x + 1,447.17 11,0000 0,07 0.22 0,02 0,98
Glycyrrhizin - 0.78-100,00 Y = 8513,98x + 1,124.60 1.0000  0.09 0,31 0,01 0,92

@Y = peak area (MAU) of the components. x = concentration
(mg/mL) of the components.

®PLOD =3’ signal—to—noise (S/N) ratio.

°LOQ = 10" signal—to—noise (S/N) ratio.

Table 3. Analytical results (mg/g herb) of the 6 compounds in
Insampaedok—san.

Water Extaract 70% Ethanol Extract
Component (1:‘/[;";2) SD  RSD (ﬁjg) SD  RSD @
Liquiritin 175 0.01 0.52 9.3 0.02 0.19
Ferulic acid 117 0,01 0.43 L1t 0.00 0.28
Naringin 6.38 0,02 0.36 11,01 0.02 0.20
Hesperidin 0.99 0,01 0.91 2.64 0,01 0.48
Nechesperidin 5,08 0,01 0.26 9.17 0.02 0.24
Glycyrrhizin 2,29 0,01 0.27 7.68 0,01 0,07

3. NZ2=/3%47}

RAW 264.7, HaCaT, BEAS—2B 9 3T3-L1 A|=Zo] <
Ml B FEEY 70% ethanol FEES FxH
(15,6 ~ 1000 wg/mL)Z A& 343t At F, 244
7t B9F vjoksla CCK-8 WHE o]gsdte] NE=AS T
stk AEZEAHS FARY  NEAEE (cel
viability; 100%)& 7|&22 RAW 264.7 NZE= AWE
AP B FE2ET 70% ethanol & 2% 250 ug/mL H
3 oA, HaCaT i BEAS-2B AHZE & FEE|A
500 wg/mL, 70% Ethanol F&&o|A 125 ug/mL B W
oAl EAo] UrhtA o, 3T3-L1 MEE T i
9] 2E EF 1000 ug/mL ¢ WHolA AzZEAo] gle
Aoz Uehdth (data not shown), wEhi] o]F AL
EAo] glE = "M s3sict.

4, RAW 264.7 H3EoA NO, PGE; ¥ €934
Cytokine A3/3%] w|z|= G

AN ZEQ] RAW 264.7 AZAA AduiELe] & &
£ 70% ethanol FEE tfgt NO%}t PGE; AB/d A&yt
£ B7FekSTh LPSOl 93l 7=l NO9| AAd=ko] Qi
A B 253 T0% ethanol FEEOA = &=
TAaEE AL T + 9l9led, LS Ay v|wsty
Qi EA B FE2ET 70% ethanol FEES i 5=
1 125 ug/mLolA Z+Z 15.7%F 32.7%2 24 U=
NO AAAAAINE vetlitt (P < 0.01, Fig. 24). LPS
o 93] FEEE= PGE:9 A e JFE H7Ke
A1k, RAW 264.7 AlZo] 1 ug/mLe LPSE HYFE o,
PGE, AAHLE ZAFZE (0.208+0,007 ng/mL)z} w|ws}
o 178 (3.623%+0.077 ng/mL, P { 0.01)o]4 Z71=}
I A=A B FEEIL 70% ethanol FEEY Hu
X 125 ug/mLolA LPS A=} Hlwste Zkzb 36.3%,
84.9%2] PGE; AAPAAAAINE Yetitt (P < 0.01, Fig.
2B). EA & 253 70% ethanol F&E°] LPS
2 f=EH E5A4 ARIEFR TNF-a o 1L-6 A
uxle IS Hriet 3, e 2EEA & o9&

Aoz BYIAETE UEhllt TNF-« 9 B¢, & 52
B3 70% ethanol F#&E9 1 %% 125 ug/mLoA Z+
Z+ 57.8% (P ¢ 0.01), 30.6% (P { 0.05)2 BAIAE
#e Bed (Fig. 20). IL-69 BEF BrldAe &
F257 70% ethanol FEEY I F% 125 ug/mLel
A Z¥Zk 63.7%, 68.6%° oA A aNE vehith
(P < 0.01, Fig. 2D).

(A) (B)

Figure 2. Effect of water and 70% ethanol extract on
LPS—stimulated NO, PGE;, TNF—« and IL—6 production in RAW
264.7 cells. The production of NO (A), PGEz (B), TNF—a« (C) and
IL—6 (D) was measured in culture medium of cells treated
with water and 70% ethanol extract (31.3, 62.5, 125 pug/mL)
and then co—stimulated with LPS (1 pg/mL) for 24h, L—-NMMA
(50, 100, 200 M) and indomethacin (2.5, 5, 10 ug/mL) were
used as positive controls. Each bar represents the mean of three
independent experiments. P ( 0.01 vs. vehicle control group;
© P{0.05 and P { 0.01 vs. LPS—treated cells, respectively.

5. HaCaT A|3E¢} BEAS-2B A|3ZoA MDC
9 RANTESS] A=) vlX&= 9

AP A2F?] HaCaT 7| BASH A 232 BEAS—2B
NZoA QAW EA B FEEI 70% ethanol FEEO]
MDC 9 RANTES A4 v|Xj& 9&FS &5t HaCaT
Ao TNF-a & IFN—y HgA] MDCe FAZL
(1.44+0.45 ng/mL)z} wv|@3le] 164  (23.30+0.79
ng/mL, P < 0.01) ol S/t QduiEA 258 A
2|3t 23 TNF-a & IFN—y X221 vuste] & 228
o] 3 B% 500 ug/mLoIA 90.3%, 70% ethanol &%
9] 1 F= 100 ug/mLAA 95.3%9] 94 %= MDC A
AR aas Jehich (P € 0.01, Fig. 3A), 3 RANTES
o A% aEs B FEET 70% ethanol +EE&E Az
Al, TNF-a ¢ IFN—y 23t vlwste ZH2e] il 5=
500 wg/mLi 100 wg/mLolA 47.4%, 97.8%2 G2lF ¢l
RANTES AAdAa7E vebdlct (P ¢ 0.01, Fig. 3B).
BEAS—-2B A|ZojA QUitaiEA &5 it RANTES A
Aol mAE IS It A, TNF-« 5 AL
(286.8+34.13 ng/mL, P { 0.01)3 H|wsle] & FZE9]
1 % 500 ug/mLolA 17.9%¢] ZA ZIE Bgoo,
70% ethanol FE&EA = Y&EHCZ RANTES A&
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AAskTt (P < 0.01, Fig. 30).
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Figure 3. Effect of water and 70% ethanol extract on TNF—« and
IFN—y  stimulated chemokine production in HaCaT cells and
BEAS—2B cells. The production of MDC (A) and RNATES (B) on
TNF-a and IFN—y (each 10 ng/mL) co—stimulated in HaCaT
cells and production of RANTES (C) on TNF—a« (10 ng/mL)
stimulated in BEAS—2B cells was measured in culture medium of
cells treated with water extract and 70% ethanol extract
(31.3, 625, 125 pg/mL) for 24h. Silymarin (6.25, 12.5, 25 ug
/mL) is used as positive control drug. Each bar represents the
mean of three independent experiments. #p (001 s
vehicle control group; P { 001 vs. TNF-a and IFN—y
treated cells, respectively.

6. 3T3-L1 A)3ZoA GPDH &4 Y leptin ¥
Eo mz= FIF
QA EAL &8 0] 3T3-L1 AHHAGLA| A GPDH &
9 leptin F=4 v|X= FFE I 23, GPDH &
T EAoA dixF (24.83+0.68 ug/mL)I H]w3}tS]
ZZE3 70% ethanol F2E BE L oFFyom
94 e T2 5ZRE FIEAYG B FEEHL 0%
ethanol &% 3 %% 1000 ug/mLolA ZZ 79.3%,
95.9%9] GPDH &4 dA=azs yetit (P ( 0.01,
Fig. 4A). Leptin 5% Z3ZAIA iz (2.52+0.17
ng/mL)T H|@3le] QElEA B FEEO 1 &
1000 ug/mLolA 65.2%9 74 &3 (P { 0.0)E B

Wl ox oXx
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oy = & A¥E YR gted, 0%
ethanol FEES A3t 9 Fi 5X 1000 ug/mLoA
94.4% (P { 0.01)2 X 9EFOZ leptin HHE {9
Hog AAsh= AL FIsHATH (Fig. 4B).
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Figure 4. Effect of water and 70% ethanol extract on GPDH
activity and leptin level in 3T3—L1 adipocytes. 3T3—L1 cells were
treated with or without water and 70% ethanol extract during
differentiation for 6 days after they had become confluent. The
results are representative of three replicates per experiment and
the experiment was replicated twice. GPDH activities (A) and leptin
level (B) were measured as described in Materials and Methods.
Control (-): no addition of water and 70% ethanol extract cells
were differentiasted on day 6. * { 0.01 vs. vehicle control
group.
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AW oY 9 S wiRste gA, A, A2
A Fo2 ARgE RN, ek Hjgte| & Thele] B3 &
HAEHoE FAl= EE FE5Ie=
Zlo] dutdo|x|gt, X4 Sl 3 a4 Gl o
22 F43] o] 8T F2Ho| /M ARAR HAEE &+
ok deu okEEES At AEdl] BE $3)sln
Qoerng Azurs gsly] fsiA= 70% ethanol®2 &
k= Ao| AR f8a Y olo wet 2L dekEtE &
EHE AR 2 AETFY Xold wetx dso] gt
& o £ dFoAe dAHEAY 2240 i A&
g 9 559 HIE Y] st dMHEAY & S
ZE3 70% ethanol FEES AME3tY thekat Ao of
3 B HAFoL S8 OE 55 H|wstut

QiS4 4 oA F A4S FQA4E<Q] naringin,
hesperidin % neohesperidin, g9 FLAEQ ferulic
acid @ Zz29] F2AE2 liquiritin®} glycyrrhizino] gt
652 AETHF B4 AAS 2 ferulic acidE AlLgH
5% AuEE2 A=A B FEERETY 70% ethanol &
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EoA 164 o] ATFo] A FEEHII ol E FEE
2 B3] 70% ethanol FEE] EdH ﬂavon01d Ad
9] AEdFo] A EA4E Xpoldl AR weEr

ANz A "HYe F83 98E Fdste AEZ=
A, g3%ME Ao+ inducible nitric oxide synthase
(INOS)ol 9JsjA WEOIXE NO2 cyclooxygenase—2
(COX-2)°l 93 T=F ThEolx= PCGE 5 22 d%5 &
A AAEE ARG E@, LPSel o8 =E M=
oA AEuis A TNF-a & IL-6 53 T2 Alo|E7}
Qe AASle] FEuksS uj/fFTH”?, RAW 264.7 A|Eo|
24X17F] LPS AEZ2 Z71E NO PGEAAAHFL J4tul=
A & FEEL 70%4 ethanol $&E] 23 {ozo=z
AA =}, I JA2 & FEE v 70% Ethanol F
EE°] ¥2 ALeE QOIQ th. EZ TNF—o ¢} IL-6% &
FE=7 70% ethanol F&E s fFojFoz A=Y
o ¥ 38 2ol B A3 Aol dehid dack
A=A & 5 l HI?SH 70% ethanol FZE&4 A
For w2 THF THE UYL, o= ddF &4
S Z= JES & —’F Eof H|3] 70% ethanol F&E9|
A RO R Q% 53 Xjo|2 weET

B WOl A&LHLeR dojuA HY A dEA A
Soluh Ty dF A &87] Aol T Z2 ohR A%
dolg Azetd Bct?. ol whrge AAFYNE L
7= Ao T HztolA Erlshs @54 AlolE7IRIA
TNF—a ¢ IFN—y ol 9Jsid 243 dAcka I e
), gejxXAd Ao ddat Age] ¢lo] MDC ¥ RANTES
£ Fad mxEdz deld AmsRlott?, MDC/CCL22E
CC AE7IR1SZ2 macrophage, keratinocyte W epithelial
cellol Al Ew=Ecty A 9lon® RANTES/CCL5:= 1)
B HRA5 ok BN Wol wuls: Ausleloz
krupple—like factor 13 (KLF13)o] 93] T Azg& =FE3gH
. BuEel) QabEAle] B 2&E3 70% Ethanol
28] thel) ZEFANE (HaCaT)9} 71=ATAE (BEAS—2B)
o] MDC% RANTES 49 dAarE eIt 2%, & &
28 BT BE ozxoz 9ojHel FUE yehon, =
3] & FE2EY vt 70% ethanol FEEA 9] ‘I]X']]Q
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Q) HHEo] § wo 22w Aoz Amu,

A HFATEA Q] 3T3—L1L mouse fibroblastl 3T3 A
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