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New herbal formula (NHF) is the ethanol extract mixture of Puerariae radix, Artemisia capillaries and Perilla
Jrutescens. We have investigated the effects on anti-inflammation by NHF and attempted acetic acid induced writhing to verity
the analgesic effect. Macrophages and chondrocytes were obtained from mouse and rabbit. Inflammation was induced by inter-
leukin-1, tumor necrosis factor-a, interferon-y, and lipopolysaccharide. NHF showed strong inhibitory efficacy against cytok-
ine-induced proteoglycan degradation, PGE, production, NO production, and MMP-9 expression in rabbit articular
chondrocyte. In the writhing test, NHF exhibited a dose-dependent inhibition of writhing. Futhermore, NHF increased the activ-
ity of SOD. NHF have anti-inflammatory and analgesic activities, and could be a good herbal medicine candidate for curing
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HE}
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MIZ BHeE
(1) 4+ IZH“)HI_._(mzancrophage) B RS I PP
TR RAW 264.78 8H M3 ealoa] 2slo] ARg-

aem | 10% fetal bovine serum(FBS, 26140-079. Gibco,
Co.), 100 U/m/ penicillin, 100 pg/m! streptomycing Z3H5}
Dulbecco's Modified Eagle's Medium(DMEM) HiX] 7} A
A= 24 well platedl] 2x10708] MELE HE5101, 2447}
L 37°C, 5% CO, &8 271 st~ wioksldth. RAW
264.7 Ao A 2 AS G2l 9lstod dide] M=
H 344221 lipopolysaccharide(LPS)E 100 ng/m/e] ==
Foatinh. thxell= 499 dimethylsulphoxide(DMSO)
g A2loe, AGRNE AT Ao} RYFBE (100,
200 %! 300 ug/m/l) A2l &, 20417k St wjkalio),

(2) E7 #d ?j-é-HI_._(chondrocyte) - 23 FHol B

7] BERHEE AF 22E Felsle] 10% FBS-DMEM H)
A5 ol 8alA L} Az ATk WY & 1x10°
Mel AEE penicillin-streptomycin(Sigma Chemical Co.
USApP] 718 10% FBS-DMEM #1#1¢] 60 mm dishell
TR, 5~6Y B3 37°C, 5% CO, &8 %71 oA tA]

137
wjokslodnt. A (passage 0)7F 80% AN AlekS- o, wl
A= ¥ 8 A (serum-free) DMEMO.Z B t27-S |

918k B dishell cytokine mixture(CM; 1 ng/m/ IL-1pB, 10
ng/m/ TNF-a, [ ng/m/ IFN-y, 1 ug/m{ LPS)E& Foi 3l &
2097 Sl HlEE S84 BEZCMPlRs ule)
0.05% DMSOYF Aefatal, ddtolle= Alqt AJof Bites
= (100, 200 B! 300 ug/m/yS A2 &, 20817} H<t wjfs)
.

OF&I &I (nitrite, NO, ") B4

HSA cytokinegol oJaf Edste AF tAM L) B
7] A vferlof ] Aksta Ax(nitric oxide, NO) 284 =]
3 AL =X és]—og_z/q Al Agoh HolZz2Ilo) glodz
a5 sRleoi). Al Aok HEFEE2 100, 200, 300
pg/miE 228k AL, og%g_ 0107]‘1‘: cytokineEel <&l 2§
¥ NOS| o2 A2 wjFe] Fof) EAsk= NO, ¢ )
A1 Griess A19H0.1% N-(1-naphtyl)ethylenediamine 2HCI,
1% sulfanilamide in 5% conc. H;PO, in H,0]2 ©]& 35}
A8kt =, ] Al vk AEo 100 wietk Griess
A1eF 100 We E51ste] 96-multiwell platesol] 2] 10%- &<t
HEGAIZ §, 540 nmollA] FEEE S50
el CI=H(proteoglycan) &8 24X &3 &4
E 22 o AT T shiel o ool tigh 2157
FZEol olgh w8l A ZJE% =43 } $1= S
7] G A /8 AJEel vl thge] B
vkl e el AhEel glycmammoglycan(GAG) 1,9-
dimethylmethylene blueg(DMB) dyeZ A1 & iy A
F 525 nmel|A 325 37931, chondroitin sulfate® 3
& ARt
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T+ Aef %%L'—]Z*‘?é%ﬂ Old COX-Z"} 24 AAE A
# EHéW]f 9 7 AGAEANA gelstr] 213 PGE,9
Fh HskE #RISIITh H54 cytokineERE 2 COX-
20 71¢1g} PGE,2] E5= S assay kit(Amersham, U.K)
% /‘P 8-319] enzyme-linked immunosorbent assay(ELISA)

E

© 8 AeFsiel=t, Goat anti-mouse immunoglobulin
(Ig)ﬁ F2=o] Q& 96-well plated] PGE, ¥ o A
& 7heb ¥, PGE,-peroxidase conjugate$} mouse anti-
PGE& 717} 50 uF/“ 7FStaL Ao 1A7E HgA 7] B
0.05% Tween 20 &7t phosphate buffered saline(PBS)&Z.
Ao} AEelA] 92 PGE, 52 PGE,-peroxidase conjugate

= AAsI. g BRG] 3,3,5,5' - tetramethylbenzi-
dine(TMB) &4 150 W& 7}sto] ”Qoﬂ/\ﬂ 307F A
713, 1M H,80, 100 WS 7Fsko] w8 217 e
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450 oM ERES 2430 o] W
o} H7Fd PGE,-peroxidase conjugates}e] 743 wkg-o= &
A5 Wsket Feoel IAE UehE X5 AFAS o
Boto] 7} M wjdelol] S PGE,9 g3 AXMESIT)

Matrix Metalloproteinase(MMP) & Z4A}

HEY Wsle] o) A AF 2FolME MMP-1, MMP-
2, MMP-3, MMP-8, MMP-9, MMP-139] &4j¢] Z7}s1&=
Ao Aot Aok EREEE] B 27 B
2 A aFHE EIsk] flste] MMP-9¢] &40
AEE sk Al 7 F, AR E S A
HIoh A 985 41 F, 37°CIM 147 F
oF HH Fekal, 10% zymogram gete ©1-83led 100 V&) At

8l 3A17F 2t sodium dodecyl sulfate-polyacrylamide gel
electrophoresis(SDS-PAGE):E: AAEFAT Geloll A SDSE
AAE7] 180 0.5% Triton X-100 G2 ALolr 308
5%t 33] gelS MHSIAL, developing buffer(0.05 M Tri-HC,
pH 7.0, 0.15 M NaCl, 0.0l M CaCl,, 1 M ZnCl,, 0.02%
NaNyoll &2 &, 37°CollA] 48x|7F <t vk A 7T uks-

o] £ gel-2 0.25% Commassie Brilliant Blue(R250,
Sigma-aldrich, USA)Z 1A17F &<¢F A3 3 gral(05y,
ethanol, 8% acetic acid)d}$3t}.
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Z 200 p,l D3, Az A A BEFEE 10 w/E J
?}1“4-. 71 % xanthine-xanthine oxidaseZ 3 7}38lo] 3 &
A ARTIE AN TR, 208 50 Ao A] u) ksl
540 el FBEE S48k, 1 71e7]e Wl gER
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In vivo TE F3 ZA

HAPAFEAXY 2% 245 A2 Y3l intra-plantar
formalin test 2 acetic acid writhing test® A A|8FIt}. A
5 2022 gm®] BF F7 gelEE 12E st AR 300
mg/kg¥t 600 mgkgs 717 747 £ 31T, Intra-plantar
formalin test= A7 9] B 5 2 whpgto)] 19 formalin
< 10 W/ A3} FARBEAL, acrylic observation chamber(20 cm
height, 20 cm diameter) OPoﬂ Ho v 408 B B
AASIT FAME whtehg Elobe AR AY gAY sl
T BFE HF VEII o, 408 T 2L sEe ¥
phase®} 3 3}, 1" phase ¥ [52FE Uri=] 208< 2™
phase®} 2l 3193t}

Acetic acid writhing test= 375 1A17F $ 0.6% %
2 AY 2EN 0.1 ml/10 gm SHE B ) FARLY, F
AL B 108 FHE 1027 ZHEe] FH7F el 55 w6t
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Fig. 1. Inhibition of NO production in LPS-induced RAW
264.7 cell by NHF. The cells were stimulated with cytokine
(LPS; 100 ng/ml of lipopolysaccharide) and NHF was added at
doses ranging from 100 to 300 ug/ml. The cells were
incubated for an additional 20h. Data are mean+S.D. of
triplicate per treatment. p<0.05: significantly different from the
negative control (LPS).
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A% 243= mean+SD.CE HAFNOH, 54 T
(LPS = CM)F Al4f B8 35 BT Alold) {9452
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MSFEA(NO) MM x| S3}

4 thEH(LPS = CMl] Hlsl AF A Eoll A=
FE-EAY NO A Al A48 BYOH(Fig. 1, p<0.05),
£3], 300 ug/m/ A 2]l A= apigenin 20 pM} 7R =5
7 A3l &35 BT E, B AZA XS AH
A E Aolrie} o] FEoFEH 02 NO Y-S 94
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Hl CHeb(proteoglycan) 2a & St
d R (CM)e] A= o vhge] 2 2FE2] GAG
SFgo] 28.13+1.02 ug/mge B4, thE2(11.63+0.88 pug/mg)
off vl A = S7HE 2ol 954 cytokinesel] £] 3t
proteoglycan®] F-ll& RIsIltt. At Aok TS
A7 e AN T T Sl ulel & thde] £
7h AaEs 2O0E YERROH, 300 pg/mi(13.18+0.62 ug/
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S A aHE BIE EP—“} obe}, st Hlsdh
FEOE Y tge] BeE o UA Asfsks A
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Fig. 2. Inhibition of NO production in rabbit articular
chondrocytes by NHF. The cells were stimulated with cytokine
mixture (CM; 1 ng/ml 1L-1B, 10 ng/ml TNF-a, 1 ng/ml IFN-y,
tug/ml LPS) and NHF was added at doses ranging from 100
to 300 ug/ml. The cells were incubated for an additional 20 h.
Data are mean+S.D. of triplicate per treatment. ~ p<0.01,

" p<0.001: significantly different from the negative control
(CM).
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Fig. 3. Dose dependent inhibition of cytokines-stimulated
proteoglycan release from rabbit articular chondrocytes by
NHF. Apigenin (20 pM) was added as the positive control.
Proteoglycan release was measured 20h after the addition
incubation .of NHF. Data are mean£S.D. of triplicate per
treatment.  p<0.01, ’ p<0.001 : significantly different from
the negative control (CM).

= A2 AYh(Fig. 3, p<0.001).
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Fig. 4. Effect of NHEF on PGE2 production in RAW 264.7 cell.
The cells were stimulated with LPS in the presence of absence
of inhibitor of PGE,. PGE, production was measured 20h
after the addition incubation of NHF. Data are mean=S.D. of
triplicate per treatment. ***p<0.001: significantly different from
the negative control (LPS).
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Fig. 5. Effect of NHF on PGE, production in rabbit articular
chondrocytes. The cells were stimulated with cytokine mixture
(CM) in the presence of absence of inhibitor of PGE,. PGE,
production was measured 20 h after the addition incubation of
NHEF. Data are mean=S.D. of triplicate per treatment. ~ p<0.01,
***p<0.001: significantly different from the negative control
(CM).
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Fig. 6. Effect of NHF on enzyme expression of MMP-9.
After treatment with cytokines and NHF, the culture media
were used in gelatin-based electrophoresis and stained with
Coomassie brilliant blue. The experiment was repeat in twice
independently.

HHF pgiml)

Table 1. The activity of super oxide dismutase

NHF (ug/ml) 50 100 200 300
SOD (U/ml) 0.5 12 1.9 2.6
First phase

a0
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E &0
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o

- BOF
g 50 F =
e 40
@ =0 f e
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a

Cordral WEHF 300meke WHF 6 00mgke

Fig. 7. Effect of NHF on the formalin-induced nociceptive
behavioral response. The cumulative nociceptive response
number of licking, shaking and biting the injected paw was
measured the number during O~5min. (first phase) and
20~40 min. (Second phase). **p<0.01, **¥p<0.001: significantly
different from the control group.

All value are mean*S.D. (n=8).

< & F A (Table 1, p<0.05).

s &3t A8 Z3

Intra-plantar formalin testol| A= A1+ A oF BgFE5
600 mg/kg FoltolA 1% phase B%t ollgt 2 phase 25
ozt Blas)] oF 50% el ME §58 EthFig 7,
"p<0.01, ""p<0.001). Acetic acid writhing testoll 4] Tzt
£ 105 F<Loll 193)2] writhing S48 dogom, Al
25 300mgkg TN E 11.67+1.533]
(35.0% AHE A4S YN, 600 mgke FoI A=
9.0+1.413](50.0% AR 24 J= JA &35 et
ol 2% a37} S & 7 AUSATH(Table 11, p<0.05).
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Table II. Effect of NHF on the writhing syndrome in mice

Writhing number Inhibition rate (%)

Control 19.00+1.41 -
NHF (300 mg/kg) 11.67+£1.53 35
NHF (600 mg/kg) 9.00+£141 50
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