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Anti-inflammatory Effect of Youngyopaedoc-san in vitro and in vivo
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Abstract

Objectives : The purpose of this study was to investigate the anti-inflammatory effects and underlying
mechanisms of Youngyopaedoc-san (YGPDS) water extract using lipopolysaccharide (LPS)-stimulated RAW
264.7 cells and a carrageenan (CA)-induced rat paw edema model.

Methods : The major components of YGPDS were analyzed using ultra-performance liquid chromatography
(UPLC). In vitro, RAW 264.7 cells were pretreated with YGPDS for 1 hour and then stimulated with LPS (1 ug/
mf). Cell viability and NO production were measured using MTT assay and Griess reagent, respectively. The
protein levels of iNOS, I-xBe, p-I-xBe, nuclear NF-£B, and MAPKs were analyzed by Western blotting. The
production of MCP-1, IL-18, IL-6, and TNF-e¢ was determined using ELISA kits. /n vivo, rats were orally
administered YGPDS (0.3 or 1.0 g/kg/day) for 4 days, followed by CA-induced paw edema. Paw swelling and
iNOS protein expression were evaluated up to 4 hours after injection.

Results : UPLC analysis identified Baicalin and Forsythoside B as the major components of YGPDS. /n vitro,
YGPDS (30, 100, 300 ug/mi) significantly inhibited LPS-induced NO production in Raw 264.7 cells. Treatment
with 300 ug/m{ YGPDS markedly reduced LPS-induced iNOS and pro-inflammatory cytokines, including TNF-
a, 1L-18, and IL-6, as well as MCP-1 production. Pretreatment with YGPDS (100, 300 ug/mf) increased I-xBa
expression, and 300 ug/m{ YGPDS suppressed p-I-¥«Be and NF-xB activation. Notably, YGPDS selectively
suppressed the phosphorylation of JNK among MAPKs. /n vivo, oral administration of YGPDS (0.3 or 1.0 g/kg)
significantly attenuated CA-induced paw edema and reduced iNOS expression in paw tissues, comparable to
the effect of dexamethasone.
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Conclusions : YGPDS demonstrated anti-inflammatory effects in vitro and in vivo by regulating the NF-xB
and JNK signaling pathways. These findings suggest that YGPDS has therapeutic potential for treating acute

inflammatory diseases such as parotitis.
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g, 2 A-rollA] I (BERAS)S] YGPDS
= (CREEER) A9 99 M, mill, #fUF 5ol Al
QIE|Y, [mERRORS i, #%, XBI IS}
£ HE, 55 fUE7E 3718 o] Aol ol
T3 iEES] AT A8} RIS B EHE
Sl sEERE 229 steat B35 Buist et
ASA HT S} o] 250 7S Ao
AFRE, ol tigt A¥A Ave HEeE AAolct.

AT W2 27 4oy Zrol gt Wl 71
o219 ANz LPS(Lipopolysaccharide)?t 2
< A= ofsf 243kl NOWNitric Oxide),
PGE2 59| 4% "7/} 43t TNF-e, IL-6, IL-18
oF Z2 AAFTA ARIEZRI(pro-inflammatory
cytokines)& wH[gIt}. of=fet Y F& NF-4B
2 MAPK A5 Hg A=9] @Asts Gl 285,
MCP-13} 22 Ar7RIY] TS FEst] d5<
ZIZ A7,

olo| A= (HERAHE)2] YGPDS7 d54 4
ol ot a3t 9l Aojgks 7Hde A,
LPSZ H=% RAW 264.7 tAAE 2dS 0] 83
of A% i 49 IA a3t NF-«B 2 MAPK
718e #EslA stk ok&® Carrageenan
(CAoZ §r¥ ZXEZ(Paw edema) Rat 222 &
& YGPDS A Wi(in vivo) 95 &% 2 oHd
3& Breto] ofst Ae Aol olE East
£ Hojtt.
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£ Ao ANSE Bl (BERAR) O] A

. HiE, A% fLts YA HDaegu, Korea)ol
TAEE TYsto] A & ARgsilth 13 &2

T 1.7 (& 7l 34 5% 71
FEOIGH FEHE ARE 13} oIl &, 3,000
xgollA 3&7E AR sioith ASdS 3451
0.2 im 9J#A](Nalgene, New York, USA)Z 24} o
I3t 5 Rotary evaporator(EYELA, Tokyo,
Japan)E AREsto] A w5kl 55HE 24
2 ¥%571(Operon, Gimpo, Korea)ollAl 24417t o]
A 54 % 527A%7)(LABCONCO, Kansas, MO,
USAYE ol-&slo] AxET 20.08 g= ¥ioH, &
&2 17.3%%ch. 7129 Al=(YGPDS)= 20Tl &
st AE Al DMEM %= Saline©] 85fsto] AR
ST Table 1).

X%, SE, KERE, SRS, TR, IS, B, 6, 5
%
q

Table 1. The Composition & Amount of
Youngyopaedoc—san

Hebal . Amount
Name Scientific Name ©
i Forsythiae Fructus 15
L Scutellariae Radix 9
bEF- Gardenia Jasminoides

X% Scrophulariae Radix 12
44 Bupleuri Radix 6
FEIE Platycodi Radix 4.5
FEi Ostericii Radix 8
FHiik Cimicifuga Dahurica 4.5
IS Cnidii Rhizoma 6
i Saposhnikovia Radix 6
Hifif Menthae Herba 6
4T Arctii Fructus 9
E Angelicae Gigntis Radix 9
Fj5E Paeonia Lactiflora 9
KL4E Carthamus Tinctorius L. 3
Total 116

257 9 191 - EEEEH)] in vitro 2 in vivoolX9] g5 aT}

aa

2. N H 717

A= wfjeke st DMEM(Dulbecco's modified
Bagle's medium), FBS(Fetal bovine serum),
penicillin, streptomycine Gibco/BRL(Eggenstein,
Germany)ollA 48kt Al =4 2 NO 3742
95t MTT, LPS(Escherichia coli 055:B5)=
Sigma-Aldrich(St. Louis, MO, USA) Al&EL,
DMSO+= Junsei Chemical(Tokyo, Japan) A&<
ARESIATE. NO &40 ARSE Griess reagent
systemS Promega(Madison, WI, USA)OIA T
Skih

Western blot= 913t 12} 4| % iNOS= BD
Bioscience(San Jose, CA, USA), I-¥Be®= Santa
Cruz Biotechnology(Santa Cruz, CA, USA)°IA]
29151910M, NF-4B, p-I-kBe, MAPKs(p-ERK,
p-JNK, p-p38), f-actin, Lamin A/C & 2%} A
= Cell Signaling(Danvers, MA, USA) A& AL
5F3tt. NC(nitrocellulose) papere= Schleicher &
Schuell(Dassel, Germany) AI&S o]-&313ich
Cytokine &4& 9I$t ELISA Kit ¥ TNF-¢, IL-1
B, IL-6= Pierce Endogen(Rockford, IL, USA),
MCP-1& Thermo Scientific(Waltham, MA, USA)
AE=S A&

=& A38 Carrageenan(CA)E Sigma Chemical
Co.(St. Louis, USA)lIA st en], £7F 24
2 Plethysmometer(LE 7500; LETICA Scientific
Instruments, Spain)E ARSSIHTE.

RE E48S 9Jst UPLCE Waters ACQUITY™
UPLC system(USA)¥}+ Photodiode array detector
(PDAE ©l8319T, AY Waters ACQUITY™
BEH C18 column(1.7 m, 2.1x 100 m)}S AFE5H
o gloJg 4L Empower softwares 8513
t}. Z&olE= Ultrasonic cleaner(8210R-DHT,
USAE ARSISith  olsd  &uil

Acetonitrile® Methanol> Z¥Z} JT  Baker

Branson,
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(Phillipsburg, NJ, USA)?} Junsei Chemical
(Tokyo, Japan)°llA fYstloH, EA48 SF5e
Ao Alxst] ARSI

Forsythoside B, Harpagoside, Arctigenin, Geni-

xEE 3

poside, Paeoniflorin, Ligustrazine Hydrochloride,
ChemFaces(Wuhan, China)ollA],
Baicalin, Decursin, Ferulic acid, Quercetin<
Sigma-Aldrich(St. Louis, MO, USA)ZHE FJat
) Ag3lct

a-Pinene

3. YGPDS9| M& 2M(UPLC)

YGPDSO| A& A& 245 98l 24 74 oA
9 AHQl Forsythoside B(#i#), Harpagoside(%
2), Arctigenin(F3F), Geniposide(#&F), Baicalin
(#), Decursin(&#§®), Paconiflorin(%#¥, Ligustrazine
Hydrochloride(JI%),  e-Pinene(#i),
acidHii), Quercetin(ilft)S FFEo 2 XAAIH
t}. ZF EE2EL Methanolo] &al5to] 1 mg/mle] ¥
TUHE A2 T, dAHCE 34510 12.5, 25,
50, 100 ug/m®] FEE ATAE AJSHATHIESS
Aol 2774 R220.999).

Ferulic

YGPDS A% £% 0.2 g& 70% Methanol 10 mf
o =of 2417t 5% 233 &% F 0.22 m ZH
2 oysty HAYow Stk AL Waters
ACQUITY™ UPLC system¥} ACQUITY™ BEH
C18 column(1.7 m, 2.1x100 m)y& °]-&3}5iom,
249 2 A2Z fASI olsdeE2E 0.1%
acid7t Z¥E  Acetonitriledt 0.1%
Formic acid &5 AREsio] 71271 &9
(Gradient elution) BH4]0& EA510H, f&2
0.4 ml/min, FIF 2 Wt

A% AL Paeoniflorin(230 mm), e-Pinene(24
5 m), Geniposide(254 mm), Baicalin(270 mm), Fors
ythoside B, Harpagoside, Ligustrazine Hydrochl
oride, Ferulic acid(280 mm), Decursin(330 mm), Ar
ctigenin(360 mm), Quercetin(370 mm)o& ZZ+ 4
gololtt. 7+ g8 A Il BEET A9 H
FE AlZKRetention time)}& B|Wst¥ o, HF &
A& 13 HH(Peak area)S o83l AdE AP

of tdsto] AHESHATHTable 2).

Formic

Table 2. Solvent Grade Conditions for HPLC-PDA Analysis

Time 0.1%FA/ 0.1%FA/ Flow
(min) water(%) acetonitrile(%) rate(n{/min)
0 98 2 0.40
1.0 98 2 0.40
2.0 90 10 0.40
3.0 75 25 0.40
5.0 70 30 0.40
6.0 50 50 0.40
9.0 30 70 0.40
10 20 80 0.40
13.0 10 90 0.40
14.0 1 99 0.40
15.0 98 0.40
16.0 98 0.40
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4. M HHS

Mouse macrophage cell lineSl RAW 264.7 Al
EZe FEAIEFATAHSeoul, Korea)olld EFE
gttt A= 10% FBS, 100 U/md penicillin 2
100 ug/ml streptomycin®] Z3HH DMEM HiAE
ARg3Ie] 37T, 5% CO* 2749 Incubator(Sanyo,
Gunma, Japan)°4] HiFstgict. Adol= Al B
¥ 203] mlgto]n} 80-90% Confluency AFERQI A2
£ ARESISIH.

5. ME MZE ZH(MTT assay)

RAW 264.7 MEE 24-well plated] 5x10°
cells/well2 EFsto] vjokst &, YGPDSE &k
(3, 10, 30, 100, 300 ug/m)= = AsPAL,
LPS(1 ug/m)t A 88 Aot 18A17F B2t Bl
Fotoirt. o] wiz]o] MTT solution(0.1 mg/mf)<
H7¥sto] 4AIE B3 F71 vigFstaict. i A1A
ol1l 8449 Formazan crystal DMSOZ 85f|4]
71 % Microplate reader(Tecan, Minnedorf,
Switzerland)E ©l8sto] 570 molA FFEE 574
stoicth AlZ FEEE tixao] et HESE A

st

Cell viability (% control) = 100 x (absorbance of
experimental group) / (absorbance of control
group)

6. NO 442 5%

RAW 264.7 MZZ G-well plated] 5x10°
cells/well2 E5+5}3L YGPDS(10, 30, 100, 300 ug
/u)E 1AZE B9 AAEEE <, LPSA wg/n)E A
Stof 18AIZE HiFsIoiTt. vl & A5 50 WE F
Sto] 96-well plated] %713, 2] Griess Al
(1% sulfanilamide in 5% phosphoric acid, 1% «

257 9 191 - EEEEH)] in vitro 2 in vivoolX9] g5 aT}

-naphthylamide)¥} 353ich. TAHS 29 &
Aol 1087 ¥RAIRl & 540 nmolM SB=E
sttt 24 Adeel NO AT dxd
(Control)9] 4% gt H]L(Fold change)®
ERf QI

NO production (fold) = (absorbance of
experimental group) / (absorbance of control
group)

7. Cytokine 2 MCP-1 &%

RAW 264.7 AlZZ 6-well plateol] 5x10° cell/
mZ B35kl wiokst H, YGPDS(100, 300 ug/ml)
£ 1A &% AAY sigltk o2 LPS(1 ug/m)E
7Foto] 18A1ZF &<t A=FSi3itt Hid s
5to] 1L-18, IL-6, TNF-a (Pierce Endogen, USA)
2 MCP-1 (Thermo Scientific, USA)9] &S Z+
ELISA Kit(Pierce USA;  Thermo
Scientific, USA) AFALS] vhirdo] wet S745131
o ZF RS QS 2R v F9Es &
et BEA0 didste] pg/ml E9I= ARESIHT

Endogen,

8. Western Blot Analysis

1) @ AR9 ZAMZ AR

RAW 264.7 A|Z9] AANE ZZM(Whole cell lys
ate)2 AIZE PBSE AlA & £33} radioimmun
oprecipitation(RIPA) buffer (Thermo Scientific,
USA)ell Protease/Phosphatase inhibitor cocktail
< 7R 807 4ToA 3081t &3AIXl H, 1
5,000 xg& 107+ AiEsto] J5dS 53
t}. & E3)(Nuclear fractiony2 A|3£E Hypotonic
buffer(10 mM HEPES, 10 mM KCl, 0.1 mM EDT
A, 1 mM DTT, 0.5 mM PMSF, 0.5% NP-40)°]
FAIA 4ToNA 1087 §HS = AAE2](16,000 x
g, 5Pt AZAS AASHHL, &= Hyperto
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9. Meis=E I MT
5599 47 Sprague-Dawley(SD)

AYFTES 53
RatZ Orient Bio(Seongnam, Korea)ZF¥ T

Jtolu| e RattslA] A39H A|12(20269 2%)
I BB 2% 20-23C, 5% 60%, 12417 &
7|(Light/Dark cycle)7t 2E=H+= AR AIA
of| ARg-sk3ih

Systols
nic buffer(20 mM HEPES, 400 mM NaCl, 1 mM

EDTA, 10 mM DTT, 1 mM PMSF)E 7}5) 4TColjA]

1At B9t &3 5 9479 (16,000 xg, 108)s}
A15]

¢ 7
Uzt H8AI7 F 48

(ECRS)OlIA 15

Al&(Nestle Purina Petcare Korea, Seoul, Korea)

oF B2 AREA AFSIES ofdltt. & FEAYS
2 YITACUC)Y 5

NS Act
S RIPA bufferg 713t & %3] mhy7]

1

EF7E 24
(Taco Prep Bead Beater, GeneReach, Taiwan)Z
FAgek, 15,000 xgollAl 1087 YAEE s
oS FHott.
2) A% 9 HelEA ietoldsty. FEATES
. . NS DHU2023-037)2 Hrol =3l
% thilZ2 BCA protein assay kit® Ao} (G 3-037)& b =l
il dg SPS-PAGER #17]
0. Z2&(Paw Edema) Q& 2 2= £0
AL offd AXE S P2 AT
(Normal), tZCarrageenan, CA), YGPDS

0.3 g/kg + CAT-, YGPDS 1.0 g/kg + CAZ, ¥4
tZ7(Dexamethasone 1 mg/kg + CAT)OE U+

At 5H20-30u9)2
E23t & Nitrocellulose membrane® =
Rom, Z+ 3 sutE)4 vt Table 3).

FEo
ZAKTransfer)st4tt. Membrane< Blocking & 1
2} FAGNOS, 1-4Be, p-1-kBae, NF-kB, MAPKs,
. HRP7} 23
ECL

L
FlASSS

YGPDS®} Dexamethasone2 CA Fo] A 447t

W 18] A7 Solsidck. Bixjet ok Ro] 1A
Fstict.

B-actin, Lamin A/C)2} HFGA]7] 1L
3, Rat®] 9= SdHEo]| 1% Carrageenan saline
FHEISZ 74

Agstct. oA
Biosciences,

22 s
detection reagent (Amersham
USA)Z ¥XAZ] & Image analyzing system
(UVP, USA)XE ol-8sto] AfHsloict. 2 chfdo) o
AL p-actin(AAE) X Lamin A/C(RHAEI)E
7IEos HASIgon, tixdt ofHl HlEFold &% 100 WE Sk FARSHo]
change)= eIt FHZFO] Hr= CA FA AAHO0ARD 2 A& 1,
2, 3, 4A171] Plethysmometer(LETICA Scientific
e ol 003 = S| st o A9kl Skt
T A= oY 4241& 0]-851o] Normals: HH]
Table 3. Experimental Animal Groups in This Study
Treatment
Group
CA YGPDS 0.3 YGPDS 1.0 DEXA
Normal - - - -
n ; ; ;
+ + - -
- +

CA
YGPDS 0.3 g/kg + CA
YGPDS 1.0 g/kg + CA +

DEXA + CA

20



7 g3

9] H]&{(Fold change)® YERNILE.

paw edema volume (fold) = (paw volume of treated
rats) / (paw volume of normal rats)

11. &3 ALT, AST &4

£2 4% 32 7 Radl B4 Aiolo] BHL
Belsigie). 2 7l 54 W7HE Sis) ALT 9 AST
Assay Kit(Wako Pure Chemical Industries Ltd,
Osaka, Japan)?} A5 N EA7|(Photometer
5010; ROBERT RIELE GmbH & Co KG, Berlin,

Germany)E °l-83t0] ZAEE S5t

12. 34 &4

ZE A% ZAIE= Mean +  S.D.(Standard
Deviation)& H7|5I3itt. 1% 7t #o4 82
One-way ANOVA(Analysis of Variance)g At
% Newman-Keuls test2 AR AASIAT}. SAA

f9] &2 X0.05 = X0.012 253t

257 9 191 - EEEEH)] in vitro 2 in vivoolX9] g5 aT}

n. 2 =

1. YGPDS2| 4& £4(UPLC)

YGPDSO| BESE #3 74 AAe] F2 AR
A8 115(Forsythoside B, Harpagoside, Arctige
nin, Geniposide, Baicalin, Decursin, Paeoniflor
in, Ligustrazine Hydrochloride, e-Pinene, Ferul
ic acid, Quercetin)oll thet F4 L HF £4S ¢
oI5 tHFig. 1A).

4 A3, YGPDS Wlli= Baicalin(291.075+
7.719 mg/kg)Z Forsythoside B(143.809+5.714
mg/kg7t 7P =& AFOE EASIGHE olof
Harpagoside(106.446+4.465 mg/kg)®} Genipo-
side(102.98+3.581 mg/kg)7t =4 HEHI2H,
Ferulic acid(67.851%1.328 mg/kg), Paeoniflorin
(45.272+1.233 mg/kg), Ligustrazine Hydrochloride
(27.241+2.414 mg/kg). a-Pinene(12.718+1.353
mng/kg, Arctigenin(7.676+0.237 mg/kg), Quercetin

Table 4. Contents of the Eleven Kinds of Marker Components in YGPDS

Herb Marker Components Content(mg/kg)
i Forsythoside B 143.809+5.714
%2 Harpagoside 106.446+4.465

43T Arctigenin 7.676%0.237
PEt Geniposide 102.98+3.581
HE Baicalin 291.075+7.719
=1 Decursin 3.49+0.415
i Paeoniflorin 45.272+41.233
N Ligustrazine Hydrochloride 27.24142.414
Hifif a-Pinene 12.718+1.353
ik Ferulic acid 67.851+1.328
K76 Quercetin 4.477+0.471

The extracts were analyzed by 11 kinds of components content using HPLC. The contents of the eleven individual
components are represented by means * S.D. HPLC: High Perfprmance Liquid Chromatography.
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(4.47740.471 mg/kg), Decursin(3.49+0.415 mg/
k) =02 TFE] 2= ERIsIGItHTable 4,
Fig. 1B).

RAW 264.7 Azl LPS(1 ug/m)E T= AP
o NO A2 &< diH] 2.59 + 0.0681=2 39
| (p€0.01) 271514t} YGPDSE AA2)et Ay},
10 ug/ml E%=(2.58 + 0.208f)olAE= Golgt oA
FEI7F 9o, 30 ug/molAE 2.34 + 0.0881=
Hadh= A Btk E9] 100 ug/mi2t 300 wg/
nf FEIAE 224,65 + 0.02819F 1.09 + 0.01
HjE el LPS T A2 diu] §2J5H4 NO A
S AAIFATHp(0.01) (Figure 2A).012 3t NO A
3 A ZI7E Al FAg00 71908 AUA] F]lsh]
Y8l MIT assaye Hot4ct. WA YGPDSY T
=4S grIst A3} 3, 10, 30, 100, 300 ug/ml %
oA 27t 96.46 + 5.91%, 103.26 + 1.23%,
101.96 + 4.62%, 98.59 + 0.60%, 99.94 +

A)

apinene - 12778

]
5
B
g
£
d
5
2

8

Baicalin - 7,460
B218

v nagos e - 0,213
iy

2.55%9] YEES Hoj AE F4o] THER I
o} E3H LPS®F YGPDSE #Hg A3t Ao,
LPS = H#83.12 + 4.06%F H|wso]
10~300 pg/mQ] 2E oA 80.43 ~ 84.28%
el BEES FAlok ROt A2 =42 Uet
WA ekt (Figure 2B, 2C). W= YGPDSE AlE
=4 glo] NO B4 AAITS ERlstglon, oA
F50] 9428 100 E 300 ug/ml HEE AA3}] o]

79 714 @72 st

NO 43449 t47t 34 &491 INOSY] i 24
of oJgt AR #5171 Y3l Western blot £4-&
S3HAc}. LPS A2 RAW 264.7 AE W iNOS
chlEo] WS 223 + 0.08812 -oJ5H 714
k. 184 YGPDSE AA =gt A3, 100 ug/ul &
TolAE 1.90 £+ 0.1741(p€0.05), 300 wg/ml &%=
olH= 1.26 + 0.098(p<0.01)Z2 Ueh, LPSe] 9
3 =5 INOSY| TS & g&2Foz {5

®)

Hydrochinride - 4 541

g

&
Ligustrazine
Paecniflan -
Baicalin - 7.465
Dacursin - 11.425

sz Forerthes
Quarcain - 7997
ain - 9605

2,

Harpagaside - 8 331
B

Fesuibe: acid -

Genipaside - 095

am 200 am (1 [ o0 LS m o
Mecte

Fig. 1. Analysis of 11 Standard Compounds in YGPDS by HPLC-PDA.

(A) HPLC chromatograms of 11 standard compounds, Forsythoside B, Harpagoside, Arctigenin, Geniposide, Baicalin,
Decursin, Paeoniflorin, Ligustrazine Hydrochloride, @-Pinene, Ferulic acid and Quercetin (B) HPLC chromatograms of
Forsythoside B, Harpagoside, Arctigenin, Geniposide, Baicalin, Decursin, Paeoniflorin, Ligustrazine Hydrochloride, a-
Pinene, Ferulic acid and Quercetin in YGPDS. (Forsythoside B, Harpagoside; 280 mm, Arctigenin; 360 mm, Geniposide;
254 mm, Baicalin; 270 m, Decursin; 330 mm, Paeoniflorin; 230 m, Ligustrazine Hydrochloride; 280 mm, e-Pinene; 245

m, Ferulic acid; 280 mm, Quercetin; 370 m)
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AA5}3tHFig. 3). °l= YGPDS7} iNOSQ] ¢halzl

1=
EZ JARe=A NO BS darilte A

|

=
AR
3
wx
25 #
=)
£ 2
= ##
=
B 15
2 ##
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o
z
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Control - 10 30 100 300 YGPDS (ug/mL)
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z
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H
3 40
20
0
Control 3 10 30 100 300 YGPDS (ug/mL)
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100
= P
= 8
]
s 60
&
40
20
0
Control - 10 0 100

300 YGPDS (pg/imL)
LPS

Fig. 2. Effect of YGPDS on NO Production and Cell
Survival Rate.

Raw 264.7 cells were treated with YGPDS 10, 30, 100
and 300 (ug/ml) of YGPDS for 1 hour and then treated
with LPS 1 yg/ml for 18 hours. (A) Relative NO producti
on (fold) was measured with Griess reagent and (B, C)
relative cell survival rate (%) was measured by MTT ass
ay. The mean + S.D. of four separate experiments wa
s represented in data. *: significant by comparison wit
h control, ** p{0.01, #: significant by comparison with
LPS-stimulated cells, # p<0.05, ## p<0.01
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4. B3N Cytokine MM x| it

YGPDS7} thalA 9] A5 vk Al #H[EE= 8
HESA Ao|EFII(Pro-inflammatory cytokines)
9] Aol mx= FFE ELISAZ 4513t

WA TNF-¢9] 7<%, 211922 + 46.62
pg/m)ell Hl8] LPS Aol 3375.67 + 76.50
pg/mE  FYHA  S7FIATHp(0.01). 12yt
YGPDSE ZAs ZA¥, 100 wg/ml sEolA
124833 + 66.31 pg/ml, 300 ug/ml SEOIA
1021.22 + 117.57 pg/mE et F & RTojA
LPS tfH] RolohAl stk (p<0.01) (Fig. 4A).

[L-18 ®3F LPS A= A] tix3417.06 + 0.58
pg/nl) ¥l 374.15 + 36.82 pg/mE 5 &
7FHATH(p<0.01). ©l°fl Hisf YGPDS 100 ug/m A
2]54428.64 £ 46.52 pg/ml) oI5t A aItE
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g. 3. Effect of YGPDS on the INOS in

LPS-stimulated Raw 264.7 cell.

After treatment of LPS 1 yg/m¢ (for 18 h) with or withou
t YGPDS 100, 300 (ug/mé) pretreatment (for 1 h), the ex
pression of iNOS was monitored. Equal quantity of prot
ein were separated by SDS-PAGE. The expression of iN
OS proteins was analyzed by immunoblot analysis using
iNOS specific antibody. g-actin is loading control. The
relative levels of the iNOS protein bands were quantifie
d by scanning densitometry. The mean * S.D. of three
separate experiments was represented in data. *: signifi
cant by comparison with control, ** p{0.01, #: significa
nt by comparison with LPS-stimulated cells, # p<0.05,
## p<0.01
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HolA] efgkot, 300 ug/ml A=A 200.30
+ 14.09 pg/mz BPFS FolsHA AABIA
pL0.01) (Fig. 4B).
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Fig. 4. Effect of YGPDS on the Cytokine
Production.

Pro-inflammatory cytokines were estimated in the med
ium of Raw 264.7 cells treated with 1 ug/mf of LPS for
18 hours with or without of YGPDS. As described in m
aterials and methods section the amounts of (A) TNF-
a, (B) IL-18 and (C) IL-6 were measured by ELISA kit.
Data represent the mean + S.D. of 3 separate experim
ents. *: significant by comparison with control, ** p<0.
01, #: significant by comparison with LPS-stimulated ¢
ells, ## p<0.01

30

[L-69] AT ti2H2.39 + 0.25 pg/mi) tiH]
LPS A2lZolAl 1854.17 + 22.19 pg/mlE FA3|
Z71IHTHp<0.01). YGPDS HAEE o1& Bk 9
208 Ao, 100 ug/m(1506.25 +
23.60 pg/m)} 300 ug/ml(642.42 + 18.78 pg/mi)
s ERolA fo3t Z4a anE Ushisld
(p€0.01)(Fig. 4C).

5. MCP-1 44 oX| 2t

YGPDS7H A% w3 F8 uiZfAIQl Che-
mokine MCP-19] A7) vjxl= JFS F7IokR
t}. 4 ti27HControl)2] MCP-1 A3 52.42
+ 1045 pg/mAo, LPS TE AHFLoAe
6626.17 + 59.86 pg/mZE HF7 tB] G514 &
7FFAEHp<0.01).518, YGPDSE AA gt of|A]
£ 100 ug/ml S=oNA 3739.92 + 34.38 pg/ud,
300 ug/ml F=oNA $1827.83 \pm 50.37$ pg/mL
2 Yehd, LPSl 9Jsl] =8 MCP-19] S 5%
o og oA AABHIATHp<0.01) (Fig. 5).
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Fig. b. Effect of YGPDS on MCP-1 Production in

LPS-stimulated Raw 264.7 cell.
MCP-1 was estimated in the medium of Raw 264.7 cells
treated with 1 ug/ml of LPS for 18 hours with or without
of YGPDS. Production of MCP-1 was measured by the
MCP-1 assay kit. Data represent the mean + S.D. of 3
separate experiments. *: significant by comparison with
control, ** p<0.01, #: significant by comparison with LP
S-stimulated cells, ## p{0.01



6. NF-xB 45 MY F=2 Edst Ax|

fon

2 AFolH= YGPDS7L 9% w7l 49 dES
2™l F2 AAL QAR NF-4B AEE AAloh:
A qtgstaAt sioiet. olg floh Al W I-¢Be
4 p-I-xBe®t & £3 Y NF-¢B| T d ke
Western blotO & EAIGI9chAY 2yl 1LPS A
2 tixo] vl AExE W [-¢BeES 0.30 +
0.09812  fookAl  TAAFAHP0.01). Y
YGPDS HAZ2 100 ug/mellAl 0.51 + 0.084)
(1€0.05), 300 wg/mleIA 0.69 + 0.08HH(p<0.01)Z
UeRY, LPSO o3t [-kBel] EolE Bk 2&%o

2 fostA JAlstTt (Fig. 6A).

vhH, I-kBa ] A4S FEfQl p-I-kBee LPS A
go] o) 2.01 + 0.09812 FF3] Z7FtA o
(p€0.01), YGPDS 300 ug/ml AzjellAl= 0.85 +
0.20842 f-ooHA 7HAotATHp<0.01) (Fig. 6B).

ESH 3 YE o]53t NF-«B(p65)2] TdF A
LPSollA 1.98 + 0.08812 Z715H3.2HHp<0.01),
YGPDS 300 ug/ml Ae}tollA= 1.59 £ 0.15H1=
FOAsHAl AA=EATH<0.01) (Fig. 6C).

w2k YGPDSE [-¢Be?] QlAksH U
ZA3F 02 NF-4BY & Y o]5S Adstoan g
AL T2 Hethe AoE woEd.

ol
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Heje ot

7. MAPK dls ME 2

Hu
rd

NF-4B A2 9oz dF ¥hgof Fojsh= MAPK
7=2(p38, ERK, JNK)9] QlAks} Hists Slsitt.
LPS &5 A2 tiztol| Hlsh p38¥} ERKY] M4k
S5 747} 2.19 + 0.124, 1.65 £ 0.17H1= |-2ls}
A Z7AHp0.01). 1Y YGPDS A+
p387 ERKS] QKlslo] ofs) EAZo= folulst
A = YERRA] Agtet (Figures 7A, 7B, 70).

Hh, INKO] QASK= LPS Zgo] oJs) thz7 o
H] 751 + 028912 F23] 3715F4.2HHp<0.01),

A4 9 191« EEkEC] in vitro 9 in vivooAQ] FE5a}

YGPDS 300 ug/m} AeZoAE 3.75 + 0.6981=
Yeht LIPS tiH] olsHl A= ATHp<0.01)
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Fig. 6. Effect of YGPDS on the LPS-induced NF-«B

Signaling Pathway Activation in Raw 264.7 cell.
Raw 264.7 cells were treated with YGPDS for 60 minutes be
fore the treatment of LPS 1 yg/ml. The cells were further inc
ubated for 30 minutes (for I-xBe), 60 minutes (for p-I-xBe
and NF-«B). The proteins level were monitored with wester
n blot. (A, B) The B-actin served as loading controls. And
(C) Lamin A/C confirmed same loading of the nuclear fracti
on. (A, B and C) The relative density levels of the bands we
re quantified by scanning densitometer. Data represent the
mean * S.D. of 3 separate experiments. *: significant by ¢
omparison with control, ** p<{0.01, #: significant by compar
ison with LPS-stimulated cells, # p<0.05, ## p<0.01
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(Fig. 7A, 7D). 9, YGPDS Foi2 SHES 5 8oz
A2 08 YGPDSE MAPKS] ‘8H 714 % p3s AAISIt. YGPDS 0.3 g/kg Folw-2 1, 2, 3%t
o|L} BRK7} oFd, & JNK AZE Algzoz <4 AFoA 2 iy ot A a3E UERf

stozx FEF e Yl AoE FaE tHp<0.05 = p<0.01). €3] YGPDS 1.0 g/kg &
oA 1, 2, 3, 441 AlFoIA ZH2F 1.20 + 0.03,
8. Carrageenan R Z2ZE 2H| (In vivo) 1.34 + 0.05, 1.37 + 0.02, 1.29 + 0.02 HIZ 7]

Carrageenan(CA)_E 'ITEQ Rat Z]:!Z EE“O O] Eo]—oq E‘: zxq /\]Z_]_’EHO“/\‘] EH}—% EHH] 'Pr‘q]:é}ﬂ]
asje] YGPDSO] A4 ] 9= e mopsiick ERES AAHAH((0.05 E= p0.01).94 o
CAS T3} AR T Control 24 F Ak o4l Dexamethasonell ng/lg) FIF 94 1, 2.

Al7F A& o] & Oof}‘l—‘ﬂo 9_12 e (})3\9_
°l Al ek 53500 361 U 3 3 1401141 Bﬂ ¥3 oA adg 2 ;
ZH1](Relative paw volume)= 1, 2, 3, 4AI%F 122 ~ 1419, YGPDSOLS g/kgATQLt
7%11 Ao 27 136 + 004, 151 + 006,  Dexamethasone SOREI fARHAY AR

1.56 + 0.06, 1.45 + 0.07 =2 e}, 0A7F B R 55 o Bod R (Fie. 8).
(1.00 + 0.02) Hi¥] 2= A7tolA G2lstA 7t
SFATHp<0.01).
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Fig. 7. Effect of YGPDS on the LPS-induced MAPKs Activation.
(A) The level of phosphorylated MAPK proteins form and total levels of MAPK proteins(p38, ERK and JNK). The prote
ins were monitored at 60 min after treatment of LPS (1 ug/mf) with or without YGPDS pretreatment (i.e. 1 hour befor
e LPS). (B, C, D) The relative density levels of the bands were quantified by a scanning densitometer. Data represent
the mean + S.D. of 3 separate experiments. *: significant by comparison with control, ** p<0.01, #: significant by
comparison with LPS-stimulated cells, ## p<0.01
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Fig. 8. Effect of YGPDS on the Paw Edema in
CA-stimulated Rat.

For 4 days before occurrence of paw edema, YGPDS wa
s orally administered to rats at dose of 0.3 and 1.0 g/kg
/day. Paw edema was induced by injection of 1% CA (s.
c. solution of CA dissolved in saline, 0.1 m{/rat) subcuta
neously into the right hind paw. At 0, 1, 2, 3, 4 hours
after CA injection, the volume of paw edema was meas
ured. DEXA (1 mg/kg p.o.) was used as a positive control.
Data represent the mean + S.D. of 5 animals. *: signific
ant by comparison with normal group, ** p<0.01, #: sig
nificant by comparison with CA alone. #: p<0.05, ##: p
0.01

0. B85

ZZ| L iINOS ChatEl dhod x|

kA In vitro A9
Rol5tA A
oMz sdst

HZ 7 3 24 ofof INOS THid |
A BAS 41l Carrageenan(CA) 5972 &
441.00 + 0.37H0) ofH] 6.30 £ 0.33H1= iINOS
o] F43] S7FkArHp<0.01).

YGPDS 0.3 g/kg FodollAl= 5.36 + 0.41H1=
Ueht SoJst 74 Holx] 9rou}, 1wl
YGPDS 1.0 g/kg FolZollA= 3.65 + 0.15812 1
Bt CAE oi¥] fostAl @S Al
(p€0.01) (Fig. 9).
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Fig. 9. Effect of YGPDS on the iNOS in CA-induced
Rat.

For 4 days before occurrence of paw edema, YGPDS w
as orally administered to rats at dose of 0.3 and 1.0 g/k
g/day. The amount of iNOS protein was measured by i
mmunoblot analysis with iNOS-specific primary antibo
dy. Equal quantity of total protein were separated by S
DS-PAGE. B-actin served as loading control. The relativ
e density levels of the bands were quantified by scanni
ng densitometry. Data represent mean * S.D. of 3 inde
pendent experiments. *: significant by comparison with
normal group, ** p{0.01, #: significant by comparison
with CA alone, ## p<0.01

10. £83 RN =Y 7t

b

s

255 2o o Folo] 2 7 54
22 5P Sis) B ) ALT L AST &

]\

ml‘q‘ O_u

1 ALT $X= AAH26.52 + 0.96 TU/L)=
Hwste] CATH24.20 + 2.08 IU/L), YGPDS 0.3
g/kg 426.24 + 0.69 TU/L), YGPDS 1.0 g/kg &
(26.51 £ 0.81 IU/L), Dexamethasone +428.18
1 1.62$ 1U/L) 7toll R2gt Zpol7} IHE=|A] dorct
(Fig. 104).

AST 2] 9A] A4H59.71 + 2.27 1U/L) o]
CATH66.11 £ 1.44 TU/L), YGPDS 0.3 g/kg
(62.70 + 0.93 IU/L), YGPDS 1.0 g/kg ¥61.61
+ 1.05 IU/L), Dexamethasone w64.32 + 2.91
U/L) Z5olA felet Wkt gilct (Fig. 10B).
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Fig. 10. Effect of YGPDS on ALT & AST in CA-induced Acute Inflammatory Animal Model.

For 4 days followed by a single injection of CA (100 xL/rat), YGPDS was orally administered to rats at dose of 0.3 and
1.0 g/kg/day. In the serum of rat, the (A) ALT and (B) AST activities were monitored using analysis kits and automated
blood chemistry analyzer. Values represent mean + S.D. of 3 independent experiments.
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Fig. 11. Anti-infllmmatory Effect of YGPDS in this

Study.
YGPDS inhibited NF-4B pathway and the phospholyati
on of JNK.
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S FEsl7] 95l LPSE RE=F RAW
283} Carrageenanl @
x]—a—ns}cgu},

rﬂ

de 0]85 Agle

rLH
_19
59
fol
ofr
=

2 A 141 2E 0411] i
e FHog BENst A9 td E2 2L o
At
1. UPLCE o]&3t A& &4 A3}, YGPDSOl= &

9= g%o0] 4HA Baicalin, Forsythoside B,
Geniposide 50| F8 AHE AHEOoZ FhiFo]
W Eelskich
2. A= =4 2 NO A4 Al A-dolA, YGPDS=
Az AEed FFE WAA o= = HY
(30~300 ug/mf)olA] LPSell I3 NO A< #-<]
SHA FAAIF LT, o]= INOS TZo] Uy o
Aol 71913k Eelskict.
A% w7l =2 Alo] AolA, YGPDS= 27| &
5 W82 Feoh= AT AlE7IRIQI TNF-

e, IL-6, IL-19} ¥F AZEE 05K ALl
Ql MCP-19] 344 foJ5HA oAaktet.
4. 718 AT A3, YGPDSE HHANIE oA 1-4B

o9 QU3 % oS vlo} NF-4BY| 8 1f of%
2 Akslgon, MAPK 415 AF A2 % 53]



JNKO QUilsHE Meiz o= dAeto 2 JAF
713 VeI

5. 5% AYolA, YGPDS FoAH(1.0 g/kg)> ¥
A 22 Dexamethasone¥t 53t 9]
& 94 252 H3loH, A4 dF 24 Yo
AT INOS Thlide] WS FosHA A
ok

6. P4 B7lellA, YGPDSE Foigt BE A%
A 7H &4 A 1R 3 ALT 2 AST 3= B4
it §O3t AjolE HolA| ol A oA
7+ =400 Higt s SISk

ool AIE FTAY W, HEEH(YGPDS)
NF-¢B 9 JNK A5 Y A2 XFoto] tjofst
AT i QAR S Aok, AA A WollA
e 55 IA muel kS ettt ol
YGPDS7} #HHE vIR3t 54 s A5 A% A
of §o3t &50] USZ AAfeHH, I TH FF
A% ABAZAY IH &8 77 2 A0R
Abs .
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