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Anti-inflammatory effects of the water extract of Ecliptae Herba
Hee-Chang Jo - Ho-Jun Jung - Sang-Chan Kim - Seon-Young Jee

Objective : The present study was examined to evaluate the effects of Ecliptae Herba on the production
of inflammatory mediators in vivo and in vitro,

Methods : In cell viability, all three doses of Ecliptae Herba extract (25, 50 and 100 ug/ml) had no
significant cytotoxicity during the experimental period. The increases of NO production and iNOS expression
were detected in LPS-activated cells compared to control, but these increases were dose-dependently
attenuated by pre-treatment with Ecliptae Herba extract,

Results : 1. LPS plays a pivotal roles in inducing to the massive production of pro-inflammatory cytokines

such as TNF-a | IL-18 and IL-6 in macrophages.

2. Ecliptae Herba extract reduced the elevated production of cytokines by LPS,

3. Ecliptae Herba extract reduced PGE; levels in a dose-dependent manner as a consequence of
inhibition of COX-2 activity.

4, Ecliptae Herba extract significantly reduced the nuclear translocation of NF-#B induced by

LPS.

. In histopathological study, Ecliptae Herba effectively inhibited the increases of hind paw

N

edema, skin thicknesses and inflammatory cell infiltrations induced by carrageenan treatment.
Conclusions : These results provide evidences that therapeutic effect of Ecliptae Herba on the acute
inflammation is partly due to the reduction of some of inflammatory factors by inhibiting iINOS and COX-2
through the suppression of NF-«B.

Key words : Ecliptae Herba, Anti-inflammaory effects, NO, PGE,, iNOS, COX-2, NF«#B, TNF-a, IL-18, 1L-6
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2. M

LPS (Escherichia coli 026:B6; Difco, Detroit,
MI, U.S.A)9  3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenyltetrazoleum (MTT) Sigma (St. Louis,



MO, USA)IA T35+, fetal bovine serum
(FBS) ¥} antibiotics= Gibco/BRL (Eggenstein,
Germany)Z25EH TU3}%o™, Antibody:= BD
Bioscience (San Jose, CA, USA), Cayman (Ann
Arbor, Mi, USA), Zymed (San Francisco, CA,
USA)ollA F943}193L, NC papere Schleicher &
Schuell (Dassel, Germany )ol|A T3}t
TNF-a, IL-15¢ IL-62] ELISA Kitx Pierce
endogen (Rockford, IL, USA)ol* Fa}ict.
PGE2 assay kit9} COX-2 activity assay kit
Z+Zt R&D Systems (Minneapolis, MN, USA)9}
Cayman chemicalA} (Ann Arbor, MI, USA)Z%
Bl 7938 assay kitS ARgato] B34t

3. M= HfY

ST EZFATATE (Seoul, Korea)ollA] T3t
Murine macrophage cell linedl Raw 264.7 cells
2, Dulbecco’s
(DMEM)°]| 10% fetal bovine serum (FBS), 100
U/ml penicillin 2100 ¢g/ml streptomycing &
a3l HjAE Al 37, 5% CO2 incubator
(Sanyo, Japan)ollA] wjFstdirt, A RE
cells 80~90%9 confluenced|x] &3},
20 passagesZ H7]A &L cellt ARE-3}SIT)

modified Eagle’s medium

L

4, NZ YZEE =¥

Raw 264.7 cell& 96 well plateo] 5x104
cells/well2 ¢ thy @z FEF (EH2
FEEE AXsto] ME HEEE Feigith Al
¥ 25, 50, 100 pg/nie FEE EHE AAA
g o 37C, 5% CO29 $74o] FA=H= wY
Z1oA wieFstalct, g ¥ AEAEA MIT
0.1 mg/nl)& 50 1YL 4A17F Hjokst F Wi
Z A2 AAsIE AAE formazan crystals

S DMSO®| =] Titertek Multiskan Automatic

233 9 391 - ST 228 P45 A3

ELISA microplate reader (Model MCC/340,
Huntsville, AL)E A}83to] 570 nmoA] E4%
£ 24319t AEAZEEL control celld] o3k
mag 2 Jehfiodot [viability (% control) = 100
X (absorbance of treated sample)/ (absorbance

of control)],
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5.NO 48% =4
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Raw 2647 MEF2HE AA4d NO9 4
AE dop) ol ZAfshs No2-o FeeA
Griess AlokS olgstel ZAstgct, 2, AZu)o}
A=A 50 119} GriessA|9F (1% sulfanilamide in
5% phosphoric acid + 1% a-naphthylamide in
H20) 50 #15 96 well plateso] £} Al
A 108 Zob dkeAIZl & 540 nmojA] Titertek
Multiskan Automatic ELISA microplate reader
(Model MCC/340, Huntsville, AL)Z &3S =
skt

6. Immunoblot analysis

AAE FAR cellZ lysis buffer (20 mM Tris
Cl (pH 7.5), 1% Triton X-100, 137 mM
sodium chloride, 10% glycerol, 2 mM EDTA,
1 mM sodium orthovanadate, 25 mM
b-glycerophosphate, 2 mM sodium pyrophosphate,
1 mM phenylmethylsulfonylfluoride, 1 mg/ml
leupepting IHE ARE8EA] cell2 lysisA|Z T}
°]Z 10,000xgE 1083 A4 Eelste] &EES Al
AL cell lysatesg QAATh iNOSS WL
antimouse iNOS antibodiesZ AM3-3to] Ho3}st
E45l90M, anti pl«tBe
antibodyE ARE-3}o] p-I«Be proteing Z%3}
act, 2z} alkaline
conjugated anti-rabbit2 AR&-35}%Ch iINOS9} 1-

kBa protein® bandT ECL western blotting

A =

antibody+ phosphatase
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detection reagents (Amersham)E ARg-3}o] A
stk WA T 7 auasl wge Pl
95}o] image analyzing system (Ultra-Violet
Products Ltd,, Upland, CA, USA)& o]4-3}o
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dithiothreitol, 0.5 mM phenylmethylsulfonyl
fluorideE 5] 100 #1 2] vortexdtal 1027+
dLE oA wjgE 4ColA 7,600xgE 657 Y
AEeskant, dalie ¥, AAE buffers [20
mM Hepes (pH 7.9), 400 mM NaCl, 1 mM
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phenylmethylsulfonyl fluorideZ &4 50 1 ¥
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TNF-a, IL-18¢ IL-6= ELISA Kit (Pierce
endogen, Rockford, IL, USA)E Alg-5lo] ZA3}
k.

9. COX-29 Y%
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COX-2 activity= Cayman chemicalA} (MI,
USA)Y] assay kitE ARgsto] B389, WA, 1
mM EDTAZ #%3= 0.1 M TrissHC (pH
7.8 AHEst 3x%7F sonificationdt TS, 4T,
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Fig. 1, Effects of EH on the production of NO by
LPS,

Raw 20647 cells were treated with 25, 50 and 100 g

g/ml of EH dissolved in media for 1 h prior to the

addition of LPS (1 #g/ml), and the cells were further

incubated for 24 h. The concentrations of nitrite and

nitrate in culture medium were monitored (A), cell
viability was measured by MTT assay (B) as described
in the materials and methods section . Data represent
the mean * SD. with eight separate experiments.

(*, significant as compared to control,

*P(0.01; #, significant as compared to LPS alone, ##P

<0.01)
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Fig. 2. The effect of EH on

cytokine production,
Production of cytokines was measured in the medium
of Raw264.7 cells cultured with LPS (1 #g/ml) in the
presence or absence of EH for 6 h in TNF-a¢ (A),
I-18 (B) and IL-6 (C). The amount of cytokine was
measured by immunoassay as described in materials
and methods, Data represent the mean * SD. with

LPS-stimulated

three separate experiments, One-way ANOVA was
used for comparisons of multiple group means
followed by Newman - Keuls test.

(*, significant as compared to control.

#P(0.01; #, significant as compared to LPS alone, #P
<0.05, ##P<0.01)
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Fig. 3. Inhibition of LPS-activated PGE2 production
by EH,

RAW264.7 cells were cultured with LPS (1 ug/ml) in
the presence or absence of EH for 24 h to determine
the level of PGE2, The cultured medium was collected
and directly assayed for PGE2, The data represent the
mean £ SD of three separate experiments,

(*: significant compared with the control, *P<{0.01, #:
significant compared with the LPS alone, ##P(0.01)
PGE2, prostaglandin E2.
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Fig. 4. Effect of EH on the induction of iNOS and

COX-2 by LPS,
The levels of iNOS and COX-2 protein were
monitored 24h after treatment of cells with LPS (1xg/
ml) with or without EH pretreatment (i.e. 1h before
LPS). Equal amounts of total protein were resolved by
SDS-PAGE. Expressions of iNOS and COX-2 protein
were determined by immunoblot analysis using
specific antibodies. The actin was used as a loading
control (A), The relative density levels of protein
bands were measured by scanning densitometry (B).
COX-2 enzyme activity was determined by measuring
the oxidation of TMPD caused by peroxidase activity
of COX as described in methods (C). The data
SD of three separate

represent the mean =+
experiments,

(*: significant compared with the control,

#P(0.01, # significant compared with the LPS alone,
##P(0.01)

5. EH7l LPS2 SEE Raw cell®] NF—xBLS
01| 0xle I

p-IkB

-
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- NFB(N)
‘ Actin (N)
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Fig. 5. Effects of EH on the expression of p-lk Ba

and NF-¢B by LPS,
The level of p-I«kBa and NF-#B protein were
monitored 15min and 60 min after treatment of cells
with LPS (1pg/m) with or without EH pretreatment,
respectively (i.e. 1h before LPS). The actin was used
as a loading control (A). The relative density levels of
protein  bands  were measured by  scanning
densitometry (B).
(*, significant as compared to control.
*P(0.01; #, significant as compared to LPS alone, ##P
<0.01) N; nuclear fraction,

6. EH7} carrageenan®2 {EE Rate Y23
of ojxl= FE
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Fig. 6. Inhibition  of

edema by EH,
EH was administered to rats at an oral dose of 0.1,
0.3 g/kg/day for 4 days before the induction of paw
edema, Paw edema was induced by subcutaneously

injecting a 1% solution of carrageenan dissolved in
saline (0.1 = per animal) into the right hind paw,

carrageenan-induced paw
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The swelling of the paw was measured 1~4 h after
carrageenan injection, Dexamethasone (1 mg/kg p.o.)
was used as a positive control, Data represent the
meantSD. of six animals,

## P(0.01, significant compared with carrageenan
alone,

7. EH7} carrageenan2zZ ST E Rat? paw?
ZX| H3to olxl= FE

4 -

Carrageenan?] F4FEL ASAE IS F
1 FHRES ZdRRE, WA o2 A 39
49 4 g5l dig aggstel 73 g

wd o}»}i” 7 &a@}@,

b1

Carrageenan® 2 F=% 252
e S e e SAe B
BEES S0l $50
o] s

Hr w> ofl

2 %‘394 A3, 599 F7E carrageenan
+ 0.13 mm% 2™, dexamethasone
ilaﬂ/ﬂ% 0.80 £ 0.072 o3 ZAastde
m, EH 0.1 gkgs AAg APToAME 1.86 +
0.122 froJgt wisks UeplfA edgtot, EH 0.3
glkgs AZ AFZAME 1.12 £ 0.182 9
g A2E FEslth
gt F-909] FRFA SloME carrageenan
T 2.23 £ 030 mmO® #4576t
o1, dexamethasone oAl &= 0,79 + 0,102
T 723k, EH 0.1 ghkg AT
210 £ 00628 Zadhe 4% dehhddod,
o4 gl9lom, EH 0.3 ghgS Foid FilA
£ 136 £ 017 (mm) o2 fo4 A ZHasisich
5 W Wy AN Ax dFHEY e
carrageenanio|4] 57,20 £ 8,59 cells/mm’2 &
M Frtekgitt. 1Y, olEd HEAEY
%7 dexamethasone @ EH 0.1, 0.3 g/kg?
Aol o3 11.40 + 3.36, 42.40 + 5.77, 32.40 +
5.81 (cells/mm”)& UERfo] f2la Zasgich,

Table, 1, Changes on the Histomorphometrical Analysis of Hind Paw Skins in the Present Study,

Dorsum pedis skin
Groups Thickness Infiltrated inflammatory cells
(epidermis to dermis; mm) (cells/mi of cutaneous regions)
Carrageenan 1.88 £ 0.13 57.20 £ 859
Dexamethasone 0.80 = 0.07* 1140 = 336*
EH 0.1 1.86 = 0.12 4240 = 577+
EH 0.3 112 £ 0.18* 3240 £ 581*
Ventrum pedis skin
Groups Thickness Infiltrated inflammatory cells
(mm) (cells/mt of cutaneous regions)
Carrageenan 223 £0.30 1061.00 £ 166.18
Dexamethasone 0.79 = 0.10* 03.40 £ 17.50*
EH 0.1 210 £ 0.06 750.00 £ 62.11*
EH 0.3 136 £ 0.17* 20820 = 15.20*

Values are expressed as mean
*p(0.01 compared to carrageenan control,
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carrageenanolA] 106100 + 166,18 cells/mm’
2§97 FHE e, old AFAz
Hgo v & zAo||A9} vlATIAR dexamethasone
0.1, 0.3 g/kge] AHAel s} 63.40 +
17.50, 750,00 £ 62,11, 208.20 £ 15,20
(cells/mm)Z frolatdl AT A4L oAG
%tH(Table 1),
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B d7e R fﬂ'oé% ds Frksr] 4
8lo] in vitro® LPSE #AJ3}E Raw 264.7 cell
oAl AFuAER  dARH, in
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t}59] thiophene 31FE& FH3t 9lom, ¥
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HAzol= saponin 1,32%,
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controlZol| Hlwste] NOO Aol #osHA
Z7lstglen, o33 NO9 %7l= EH 25, 50,
100 pg/miel osto] froJdk oAE vepilct
T, ¥Y vk, §Y AIKtolA EH+LPSE LPS
dEA T Haste] o AEEZAES YER
A gttt olEd A= dxrt NO9 A4
Aol 234 #gPE u)gitt,

Cytokine> ThF3H HEo] oJajr frElse 2
2 o (~25 kDa)o 2, tAH o A5 2=

of o #eE, S¥d %iM AFHOZA
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G5 guE, BUSH MedE Bl
U IL-18%E Tecell®] B43}, Brcelld] 44,
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2 974 LPSE TNF-« % IL-69 #H|E
o4 YAl S7MAIF e, olgd S7H= EH 25,
50, 100 pg/m o] FEX A Al FHaetd
t}, ol¢} fAlsH IL-18 % LPSe| 93] §-o)5HA)
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