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Anti-inflammatory Effect of Baenong-san in Proteinase-activated
Receptor-2-mediated Paw Edema

Jong Pil Lim*, Xun Cui

Department of Oriental Pharmacy, Woosuk University

The Baenong-san has long been used for treatment of inflammatory in Korea. In this study, the anti-inflammatory
effects of Baenong-san water extract (BWX) were investigated in proteinase-activated receptor-2 (PAR2)-mediated rat
paw edema. Paw edema was induced by injection of trypsin or trans-cinnamoyl-LIGRLO-NH, (fc-NHz) into hindpaw of
rats. BWX (10, 50, 100 and 200mg/kg) was orally administered 1 h before induction of inflammation. At doses of 50,
100 and 200 mg/kg, BWX showed significant inhibition of both change in paw volume and vascular permeability.
BWX(100mg/kg) significantly also inhibited PAR2 agonist-induced myeloperoxidase (MPQO) activity in paw tissue. This
study demonstrated that BWX has an anti-inflammatory action for PAR2-mediated paw edema.

Key words : Baenong-san(3ig#Y), Anti-inflammatory, Trypsin, tc-NH2, Paw edema

A 8

HHRES SEERYY AWOT KT IS, MEEE, ERE
HEo 2N B #E A Zoletl ARSIRIC) S SHEEe o
EO0E AREEIIBtE: HHREN 47551 HEHEERESE T
di) AI8E I Ut HEEEel tid |7 W E o]|FoigHl gl
oul BHRER RS MER R tiet @ollA] Foll oie HAE
7} Aol Huge Uk,

X proteinase F8XQ] PAR1, PAR3 % PAR4r}
thrombinol] 2J5l] @438 4 Urhs Bt JAch?. J8lu
PAR2 %! PAR4E trypsindll QJ5Kd &43518 4 Q90 mast
cell tryptase & PARE ENIARICIL SIPCh?. 3t
Trypsin, mast cell tryptase ®i= &M peptide (SLIGRL-NH;)&=
PAR2E EHSIAM ZUAS 95 ozrku sy
PAR27} HE 380l 9% Q&g sl=tl ol €3 F349)
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&7}, neutrophil®] A{ U proinflammatory cytokinesQ] £H]o}
93 RolghL SIYTY?. 23 BE o] 2R PAR2 849 dxl:=
PAR20l| 913} FEAIEA £Q%F Avlrt U= Holrk

2 dAFo)A]  trypsinolL}  trans-cinnamoyl-LIGRLO-NH:
(te-NH)oll 28} g 879 w BFol thold misiHEd
& (BWX)Y SHEETE RISk Budiy”.
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Trypsin2 Sigma(St. Louis, MO), trans-cinnamoyl-LIGRLO-
NH; (tc-NH; ; MW. 812.59)= Santa Cruz Biotech. Inc. (CA.
USA)ollA] 78k ARSIALCE

EE2 Sprague-Dawley %31 EFE vishio] @& FoA
TRISKA AE 200120 go} AE UHA SFolX] SESH AES
EE 3g0luA AZAI] | I

2. gojol =H
B Ao AI8g ais AlSolA Fsikd g RS
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o EZ A1 33] 718 RE0 odg At
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o BEZ 348kd ALgdIRCh

Table 1. Prescription of Baenong-san

BE TEE &)
1) Ponciri Fructus 10.0
SF: Paeoniae Radix 60
BB Platycodi Radix 20
g2 180

3. Trypsin W #tc-NHzoll 9t B& W 3T A

FAE BS AREA tRITEE o1 18RI FAAR) &
BWX (10, 50, 100 & 200mg/kg) & Ml H4E FT5FH 51
th  14]7} & ketamine HCI (30 mg/kg)i} xylazine (6 mg/kg)
2 ZEFAIBIY nlF%} & trypsin (500 pmol) B te-NH; (500
wg)2 F9 Hrig) ehi=gol FARBIFCE Trypsin ¥ te-NHx=
Aglalg ol o 100 ped FARBIPLL BEY A7) 7 &
Hiet FEAAIA T} 14174 Foll plethysmometer (Ugo Basile, Italy)
£ 0183l FFoIer HFE Aol ALksIrt

Trypsin @ tc-NHFAlo) 918 @UE IS Katayama §
9] upHol W} EEBICE BWX(10, 50, 100 X 200mg/kg) Y
Ye|AMESE AR08 trypsin OIL} te-NHEZ 100 ¥ F
wfeto] FAGE A& 25 mg/kg Evans blueE AE}Alg o)
=0 HUWFA AL & FE FoA ghleg oo 2AE
SFoM 2A Hof vl AE Alg ol Eo] IN KOHEY 1ml
€ RI 37CoA 3IF WE ASAIY F 06N HPO, &
acetone (5:13) X E 9 ml 71513l £EEQH AP BE NA &
o] 3,000 rpm ofA 158 & [HEEISI dFAE
spectrophotometer2 620 nmollA F&TE £l Evans
blueEFEZHOE 5L & T8l pg/glT FAITICE

RE o g gUFIE dHES U2 A28 AL
ol A BWXTo] K9] 42X]o|r] B BWXFA 1417t F9)
FAjolTt.

Inhibition (%) = (A-B)/A x 100

4. Myeloperoxidase A&¥

A9 H2 WHLR delidseL) BWXE g Fode 1
AIZF & trypsin H tc-NHE 7| WHl=ol] FALSIL, 6417} £ 7
et 2AE Z£H8l3 myeloperoxidase (MPO) EHEE
Bradley 79 whgol miz} S-aINCE £8E ZA HoA
0.5% hexa- decyltrimethyl-ammonium bromide (HTAB) (Sigma,
St. Louis, MO, USA)E X5k KH.PO, / K.HPO, buffer (pH
6.0) Zoll 0ColA] 45& &9t A E homogenizerZ E3I5H F 4T
o4} 3,000 rpm2E 2023 AEEIGIXCE Myeloperoxidase
BHEE Z2A5] 96k 96-well microtiter platedy] APAIH 50
18, 50 £9] phospate buffer €78} 0.5 % HTAB (pH 6.0), 50 ué
9] o-dianisidine (Sigma) (0.68 mg/ml in didtilled water)& &7}
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Sh 9122 HZ3k] Askd A ZHIB 0.003 % hydrogen
peroxideZ 71313k 1211 450 nmollA FHTXIE 0|83l
ARIBIFTE. Myeloperoxidase BT AAEES TE A28 7
ASIRCE Al BWXSA AHQ £x10lH B BWXFAH 143
%9 #=xoltt

Inhibition(%) = (A-B)/ A x100

5. EAIRE]
UMM EARE]E student’s ttest2 3IPOH [
Z2 00101312 3tk

A 3

1. 25948

PAR2 ZHEOHEQ] trypsinOlL} 1 NH,2 Sl 210) 3
ulel BES PAR2 AEEE FARY A9 WeAlgs BEA
214l Br} 9014 UH EHSIRICH (Table 2).

Table 2. Effects of BWX on trypsin or tc-NH-induced paw edema
in the rats’

Dose Change of paw

Agnistt  Teatment (mo/ka Do) edema () %inhibition
Saline - 048004 -
Tyosin 10 0424012 125
500 pmoy  BWX 50 0272002" ey
100 0.16+0.03 66.7"
200 0.15£0.04* 688"
Saline - 0.40£0.11 -
10 0.36+0.05 100
e B 50 028£001 00
100 0.17£0.03" 515
200 0.16+0.06* 600"

" Qral administration of' saline or BWX was performed 1 h prior to subplantar njection
of trypsin or IcNt—k.r Trypsin of IcNH, was dissolved in saline and injected in a
volume of 100 1. “The size of edema was assessed by measuring the volume of the
hindpaw immediately before and 1 h after the agonist injecton. Data show the
meanSE from six rats. *p¢0.01 compared to the saline group.

Trypsin@ & FEg FEEol4 BWX 50 mg/kg 5o Al
43.8%, 100 mg/kgollAl 66.7%, 200 mg/kgollA] 68.8%2) T4
T AdAES BT (eNH.E e BSolAs BWX 50
mg/kgollA] 30.0%, 100 mg/kgollA] 57.5%, 200 mg/kgoll
60.0%2) AXESE VERICE TrypsinOlL} te-NH,Q 2 Sulgl B
ZojlA} BWX 100 mg/kg} 200 mg/kgoll A A9 |G AR
€ UERICL} 10 mg/kgollAlE /4ol Bolx] et

2 EEENY g

500 pmolQ) trypsinOlL} 5004g9] tc-NHFAL 1R]17F & B3
0] Evans blue®] E3l4ol =obgrt. 12t BWX (50, 100 X
200 mg/kg)y= FO14 UA wHlEt RO Evans blue EHY &
ARBIGCHTable 3). BWX 100 mg/kgolldl EAESL
trypsinQ] Z L 62.6%, tc-NHQl AL 53.0%9 A8 Brh
100 mg/kgo} 200 mg/kgollA] trypsin W tc-NH:Q] 2 3%
I dAES vl
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Table 3. Effects of BWX on trypsin or tc-NHzxinduced vascular
permeability in the paw of rats’

Agnistt  Teatment (mgﬁ(ogsen 0) A"&% %faggyg %inhibition
Saline - 91.306.71
Tryosin 10 75321540 175
600 pmoy BWK 50 5355¢3.19° 0z
100 34.14+429* 62.6*
200 3354+5.01* 63.3"
Saline - 7027+452 -
10 60.11£199 145
e B 5 47214385 28
100 3301+4.19* 530"
200 0652247 53.5*

¥ Oral administration of' salne or BWX was performed 1 h prior fo subplantar injection
of trypsin or tchtz. Trypsin or #oNH, was dissoved in saline and injected in a
volume of 100 «l. “Rats receved an intravenous injection of 25 mg/kg Evans blue in
saline immediately before the agonist Injection. Data show the mean£SE from six rats,
*p001 compared to the saline group.

3. Myeloperoxidase &4

BWX (100 mg/kg)= R4 Ue MPORY AMERE v}
ER =t trypsin®] AR 633 %, tc-NH29) A& 55.6%9] A
HAETE HAJrt (Table 4).

Table 4. Effects of BWX on trypsin or tc-NHzinduced MPO activity
in the paw of rats’

Agnist  Teatment (mg%sea ” m}:]i(l)/gcg;%s %inhibition
Trypsin Saline 5612025

(500 pmol)  Bwx 100 206£021* 633
feNH Saline 4412018
(500 =) BWX 100 1.96+0.11* 556"

" Oral admnistration of, saline or BWX was performed 1 h prior to subplantar Injection
of trypsin or Nt " Trypsin or foNH, was dissoived in saline and injected in a
volume of 100 . *Six hours after agonist injection paw was weighed and assessed for
the myeloperoxdase(MPQO) acivty. Data show the meantSE from sx rats. *p¢001
compared to the saline group.
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£ A4 trpysino|L} te-NH.Z2 Fekg F vl 2
MEFERLE, myeloperoxidase {E#:EollA] BWX 50, 100 % 200
mg/kg REF HEEUE RPES RYCE BWX 1,000 mg/kg
ola9] LEZolME trypsin OL} te-NH,E FUFE BIoljA]
100 mg/kg2) ALHL} o 2 FINE B (data AZSIA] &
8) AETs BWXE & Tfo]l A = ASE HQl)
Trypsin OlL} t-NH9} 2+ PAR2 ZH5010] FAk= 7| whifol
X BEEI0] 718l BECE VeRIThL SITE. meid
ol gBNe Hd &8 Hrksh=tl AYdokii
AZ}Eir}. PAR2E neutrophilitt eosinophiloll 4] # OhJE} mast
celllAE VERICITL B, Kawabata S xz|F=
(Evans blue extravasation)ol]A} A14:8H15 min) mast cell JET
9 £7H= PAR2 &4peptideg] SLIGRL-NH:2l ool 710138}
Rol2tiL BIYTh YRR Vergnolle Y2 tc-NH0) 98 &4}
28 F7 mast cell degranulationol] SYXolekil Wit o]
28} W2 E2 PAR27} endothelial cell ¥ ol i2} neutrophil 3}
eosinophilt} Z+2 mast cell 0]2]9] £ grFE0IA] ViER =T
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ol F 9} wWollA trypsinolL} t-NH:0ll it 3hiQ) 593 &
o) g olRol ZAY EIHI BE Fr)9) Aolo] ok
SIPYC”. Vergnolle £ (cNH,E fug whilg Bs5e
prostaglandinOlL} nitric oxideSh= A7} YLt ST

ojae] AT HY o 7 FANERY 84 tal &
o @7t Qojok SIXITH PHEES) BRI BED KRS
s, EREESIE, BEOE MBS, MRIES, KRR
BECE —F—Rslol KT, BTG SEOE BN
Emal] BES X186k @sn FEYS A7) 0)80) MZ 4
o) UYTh ALEPCh

4 &

PEIRE 2 LE proteinase BEFEA-200 AT E3 51w
Hie} FFER A trypsinolu} te-NHE FRE 2ol #iE
IEFEB:, myeloperoxidase ¥E#EEOIA] 50, 100 X 200 mg/kg
fOpRd 42 8% Ae NBES B9 HRAE SR/ 5
2eHE VeI

#Arel 2
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