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ABSTRACT

Objectives : Achyranthes japonica (AJ) has been used as an anti—bacterial and anti—inflammatory agent.
However, it is unclear that AJ could show the anti—inflammatory effects in macrophages. In this experiment,
we studied whether AJ could inhibit the inflammatory responses in macrophages.

Methods : To measure out the cytotoxicity of AJ, we performed the MTT assay. We evaluated the nitric oxide
(NO) production, and cytokine production such as interleukin (IL)—1b, IL—6 and tumor necrosis factor (TNF)-a,
We also investigated the cellular mechanims such as mitogen activated protein kinases (MAPK)s and nuclear
factor kappa B (NF—kB),

Results : AJ inhibited lipopolysaccharide (LPS)—induced NO production. AJ also inhibited production levels of
IL-1b, IL-6 and TNF-a in LPS—stimulated macrophage. Finally, western blot analysis showed that AJ
treatment inhibited the activation of p38 but not of extracellular signal-regulated kinase, c—jun NH2—terminal
kinase and NF—kB,

Conclusions : These results showed that AJ down-regulated the inflammatory response via p38 in macrophages,
which suggest that AJ could be a candidate on treating inflammatory diseases,
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THEEIEST L FHSHE MIATE, EATESITh F=olMe 1E4R
(Achyranthis Bidentatae)Zy )||4-H(Cyathula officinalis)d
JiRAB( Cyathula capitata)2 58l FX2H, 1G]
BREE @A dle JIHEE ERstY X Rste Aol £
I REBS fEstL iES witAl7lE dle S WSt
Zo] Eoh. o] g B A BERCE Eo7t A,
FRE, V&I, B Al7le &5l glo] MRe=E A3t Axat
s #E, Hirs MEFH Y L] gt A¥Y BRI

= & EFEE Y LIPS 4= 9454 TEE AFelA
o Al Wduks AAENY BRG] 2Ae gt At
sl an®, 42EN”, Carrageenan® & Sukst Ay 3l
Holdel gazan’, Az 2ot 254 AR ER"",
P pdan’, A5, 29 gy 2 2 F4 EAawt
BEREQ Y ole} o] o] st ThoFdt AATt
Baggloy LPSE §=3 AF Mz Fa5e-sat
2 7170 tig At JyEA] QT

oo A= ELEY FAFTEE 2 U|HS AgFHe=
Tt E9EY E FEES ARt LPSE F=3 o
AN A NO, HEFH HolE7IR1e] UdE HAFsigx
oldst Ao 7|AELE FAH] 3] mitogen—activated
protein kinase (MAPK) family®l extracellular signal—

l..

e

regulated kinase (ERK), c—jun—NH:—terminal kinase
(JNK), p38 ¢} nuclear factor — kappa B (NF-kB)& %
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1) 2y

AZo)| AV L3 ELL (Achyranthes japonica, AJ)E &
YaE (i, digt=)olA Fyste] Ygdista shejatboyst
Ex3) w4 1L W2 T ARRSIET AJ 100 g &
S5 1 Lol 2ol 2A17F 308 5 AY Fo & FEES
Fst 80 ToA BHsHHTt AJ E FEES I
A SEAZR ot =5 AF AMgsiatt. 52 AxS HF
AJ B FEE 7IFE 24.3 goldith

rl

2) A2t

RPMI-1640, fetal  bovine  serum, penicillin/
streptomycing Gibco BRL (Grand Island, NY, USA)<|
A 5Tt Escherichiacoli 055 : B5 7|91 LPSE
Sigma—AldrichChemical (St.Louis, MO, USA) oA +¢
sk, Ade]  ARg®E  FAJ  anti-inducble NO
symthesis (iNOS), anti—phospo—ERK1/2, anti—phospo—
JNK, anti—phospo—p38+% Cell signalingAtollA L3+
t}. anti—inhibitory kappa B alpha (Ik—Ba) &A @ 2%}
A= Santa Cruz Biotechnology (SantaCruz, CA, USA)
oA FYstEct Pre—stained sodium dodecyl sulfate—
polyacrylamide gel electrophoresis FEA|AES Bio—Rad
(Hercules, CA, USA)o|A 43ttt TRIzol reagent %
Zga AU 7|EEL Invitrogen Corporation (Carlsbad,
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CA, USA)oA £Y3t%ct. INOS, tumor necrosis factor
(TNF)—a, interleukin (IL)—1b, IL-6 %} B —actin primer
52 Genotech (Daejeon, RepublicofKorea)ollA] AR}stict
Ao AbgE BE A B8 SFOIGCE ARSI

2.9

1) 52 Al MIZZO| HHYS

Mouse®] thio—glycollate 3 ml& &7 Fo5l, 4¢ & o}
QA5 sacrificedtitt, RPMI1640+10%FBS+1% antibiotics
778 ml& B Foste] Wi BAE Fohl dilEe
3t & cell countingd|X] Dish &-& Plateo] Z3 5%
CO2, 37C7F $A=HE incubatorolA] 3A|7F wiSS}l,
suspensionA|ZE HY Fo] RAZF N 25 dAAEZR

sfol Agsteic

2) MTT £4

aAze] gE2ge TPNEZY uEZ=Eol Bed &
aof 93 A formazan BAAER WHehs MTTEES Bt
goa 3= WS olgste APt s AHsiAd
AeFE e AEZELS RPMI-16408(%I14 2 x
10°/welle] =2 g, o8 717 552 AJE A
atlch, 2417 B9t viFEt F 5 mg/mle] =R HjYslY|
Qe MTITEHE H7lsta thA] 308 H9t wjeksigict
MTT-formazan JAEL DMSOE AHrlgezHn &3t
formazan®] %2 &M 96—well plateo] loadingdt %,
540 nmol| EEHe FE T2 ZAFJh

3) YASIEIA(Niric Oxide) s=2| 54

NO9| 7|43l L-¥7|de L-XESAT} dAastdas ¥
shd], ol whEA ¢PYE olAlsbAL opdibd, HArde
2 W3t a8]A A9 (Griess reagent : 0.5%2] Aduldo}
o=, 2,5%9] A @ 0,5%2] Yzdoddorn) e opdAie
I 33t Hkgste] Bl olxgg FASlT o|Ae Yakst
Aol Emol AXETh HEZELS RPMI-164081%]6]A 2 x
10°/welle] WE2 &gt 14T, o 7] BEZ AJE A
gkt 1A% 5% AJE AAG FH, LPSE AH7iste]
24AX17F B wiFet 3, AlE AFEdS WA 96-well plate
ol loading®t & 100 w(9] Iz Alokg W7lelm, 1 &3
B2 FY=E 24sigth ST EggwA (MD,
U.S.A)Z 540 nmellA Z4stAc, datstdse] FEL of
Aol merineny Adsidr.

4) Enzmye linked—immunosorbant assay (ELISA)

6 welle] HAAZE 1 x 10°cells/well2 Hetstx, ot
3t F=ol AJE (0.05, 0.1, 0.5, 1 mg/ml) AAF s
1A1ZE FHell LPS (500 ng/mlE =3t 24417k wljkstad
o Mz ASHE FHstY TNF-a, IL-18, IL-68
ELISA W oz Asiqch IL-18, IL-6 & TNF—«a &
EAI5H= ELISA 7]|E+x= R&D Systems (Minneapolis, MN,
USA)l A st

5) mRNA HSi=H
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(1)RNAZZ
Total RNAE TRIzol A% o|-§dte FE3H¢ich. WA
Hjokelt MEo] ELES A At F LPSE A= & 24
A7t Hjekst A|EZE PBSE 23] AL thg PBS 1 mA 713
AxzE 243 &, AR E st Yol PBSE | viet
o d& M|ZE TRIzol (invitrogen, USA) €4& 1 ml ¥
oA MEZE &3AZ1 & 100 w e chloroform &H-& 7}k
T F A W AHolE FH 15,000 rpmoA 2087 94 2
gJste] W 9o FFHE FHgth 1 F 2—propanol®t 1:1
2 A& 5 15,000 rpmolA 1087+ YA Rejste] 9)o] A
=olo W G2 HAES] 80% ethanolZ 23] A1 HA
Az, a8 JYAES DEPC AHd FHRTE
5 w® do] RNAE 8327 HF et

ofN
12

=,
o

2 Tgas g

TRIzolZ FZ3%F RNA+= MML-V reverse transcriptase
9] protocold ARE3tH cDNAE A3t GHAL vhg-&
93l total RNA (1 mg)oll 0.5 mg of oligo—(dT)& ¥
70 ° C o)A 108E7F WAAHATH I o) 1X single strand
buffer, 0.5 mM DTT, 500 mM dNTPs, 200 Unit MMLV
reverse transcriptases 7Sl 42 ° ColA 1A|7F <
YREAIZTE I o PCRE 2249 tubed] 1 m¢ cDNA, 1x
PCR buffer, 1 mM MgCl2, 200 mM dNTPs, 0.2 mM9
primerE Y3 PCR 279l 92 ° CollA 30%, 58 ° CollA] 45
Z, I Fof 72° CollA 302 30cycle HHESIQTH ARRS
primere T3} Zt}

iN O S: 5'-AGCCCAACAATACAAATGACCCTA-3' (forward)
5-TTC CTG TTG TTT CTA TTT CCT TTGT-3' (reverse)

B—actin : 5'-TGT GAT GGT GGG AAT GGG TCA G-3' (forward)
5=TTT GAT GTC ACG CAC GAT TTC C-3' (reverse)

PCREMG] B ¥ 1X A1IEY buffers 42 ¥
agarose gelo]] 10 w¥E 93 A7|¥% 3 & X
&3t W8S skt

(3) AFd SHEARS

mRNAS] WL AR oz wFsr] Yo A =3 &
2 BF-E &3ttt &% cDNA 1 ml, Real time PCR
master mix 4 ml (Roche), primer ¥ probeE ¥ PCR
z7o2 W-g AFTh PCR 272 92 ° ColA 30%, 60°C
ol 45%, I Fof 72° ColA 30%Z 40cycleZ T},
AF ¢ asd vhgo)| 291 Forward ()9} reverse (r)
primer @ TagMan probex Roche (Basel, Switzerland)

oA st ARt primere TR A

TNF-¢ : 5 —TCT CTT CAA GGG ACA AGG CTG-3" (forward)
5 —ATA GCA AAT CGG CTG ACG GT-3" (reverse)
5 —CCC GAC TAC GTG CTC CTC ACC CA-3" (probe)
IL-18 : 5 -TTG ACG GAC CCC AAA AGA T-3" (forward)
5 —=GAA GCT GGA TGC TCT CAT CTG-3" (reverse)
universal probe, M15131,1V (probe)
IL-6 : 5 —TTC ATT CTC TTT GCT CTT GAA TTA GA-3 (forward)
5 —=GTC TGA CCT TTA GCT TCA AAT CCT-3" (reverse)
universal probe, M20572.1V (probe)

B oA &3 ukeA dIAIEZE 60 mm culture dish
o 5 x 10%ells® WlU3tT serum free media (RPMI
1640)2.2 starvation overnight A7l & ELZE (0.5
mg/ml) o2 AA= st 60% Foll LPS (500 ng/m)E 2t
=3t cold PBSZ 33] AAHE = Az H= (0, 15, 30,
60 min) cell& harvestdts] cell2 9L F HAAEZ (5,000
rpm, 5 min) 3t I AE HL wEL cell pellet2 4=
3}t lysis buffer (lysis buffer 1ml + phosphotase
inhibitor 10 u¢ + proteaseinhibitor 10 w¢)E do] Tz
< lysisAAA AAEF (15,000 rpm, 20 min)dte] #7A7]
£ 7hetobel . ohuld ARk sttt Ut Y TaiEe A
9 HEUx)E Zol Yol A2 g 1 MEE 10%
SDS—PAGE®| 77|95 3 + "Bl &7 A 5%
skim milk2 2A17t %%t blocking 3F9th. ERK, p38,
JNKO| <lisel Tk—Ba, iNOSE ECL detection £
(Amersham) 2 2 3}e15t9ith,

7)SHXE

RE AF A 33 ol AAStY I BHHE VIRE
Mean + S.D. & Uefigich AAAd] dig SAAH=
SPSS EAx 2739 one way ANOVA, Duncan method
of 519, p-valuert 0,05 HIEHY FE felg Hoz
Wit

a4
o] qAAE] et ME 54

A 3RO 2 AEoA &3 EFY AW &F
A 3t HAARASEAN AZ A FFE FA
A& A Rotof BTt AJ FEEC| AE &g 9
FEAE AR YalA B4t Az AJE A
Az MIT $yes &g A5yt AZ MTT
FSolA 80% olAte] AEEES Hol AL NEEAo gle
2 gosith AJE 0.05-1 mg/ml SEoA S94 9=
2 HFOoL} 80%olAte] AELES Holn AEZ ZXo]
FA| FSth(Fig. 1),
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Fig. 1. Effects of AJ on cell viability. macrophage were incubated
with or without AJ as indicated dose for 24 h, The cell viability
was measured by MTT assay. The detail method are described in
Material and Method section. The values are represented as
means * S.D. of three independent experiments. *P ( 0.05 vs
saline.
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2. LPSE2 §%3F iNOS a3 NO A 9
ol $£&9 A a3}

m

INOS©l| ©J3t NO9| =3 4L HSH9 S4olth.
w2t LPSE2 F=g iNOS Tt NO&AL glofAl AJ &
=9 5IE AT dAAZe] AJe FR R
IAIZE B2t A =7 3 Z4z4e] LPS (500 ng/m)E A5t
At AJE A AT FHE LPSE HEF INOSES
mRNASH Sy F= oEHoz At (Fig,
2). EZ Griess W32 T ME 4399 NO A%
o] SlolAkE, Fig 2014 He e Zo] iNOS 54 2
IE7 A LPSE f= NO S AJe 5= 98
Ho= AAsHA,

4
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Fig. 2. Effects of AJ on LPS—induced iNOS protein and mRNA
expression and NO production. Cells were pretreated with AJ as
indicated dose for 1 h, then stimulated with LPS (500 ng/ml) for
24 h. (A) Upper two panel indicated the protein levels of iNOS
and beta—actin, lower two panel indicated the mRNA expressino
of INOS and beta—actin, Beta—actin was used as loading control.
(B) The supernants were used to measure the nitric oxide
production by griess assay. The values are means = SD. of
three independent experiments. P ¢ 0.05 vs saline. +P ( 0.05 vs
LPS.

3. LPSZ %% TNF-a, IL-1b ¥ IL-6 A}
ol gl &9 oA mzh

LPSE A=3td A A4 AEGHEZC] = o
Zurgo] dojytt LPSE v&a} TNF-a, IL-1b %
IL—-6 Aol oA &9 dA axs ASshzl 6l
ELISAE o]&3sto] &Astrt AJ FEE2 LPSE {53
TNF-a, IL-1b ¥ IL-6 43 mRNA &L A5
o}, (Fig. 3).

— Vol, 26, No, 2, 2011

[
=

£ 8 2

TNF-¢ (ng/ml)
-

s
'_|
IL-1 (pg/ml)

A.I(Mgv‘lﬂﬂ- - 005 0.1 05 1

LPS LPS

H
8
3
M(mgh:I)- - 005 01 05 1
LPS

Fig. 3. The effects of AJ on LPS -induced cytokine production.
Macrophage were treated with AJ as indicated dose, then
stimulated with LPS (500 ng/ml) for 24 h. The supernants were
harvested, then (A)TNF—alpha, (B)lL—1beta and (C)IL—6 protein
levels were measured by ELISA as described in Material and
Method. The values are means =+ S.D. of three independent
experiments. P ( 005 vs salne. +° ( 0.05 vs LPS. N.D (not
detectable)

4, mRNA $Zojx $£& 3&Eo] TNF-a,
IL-1b ¥ IL-6 A4 X G3F

AJ E FEE°] dANZAAN F34 cytoklne-g oz
Foll A AAISFESl Aebsted (Flg 3), mRNA A=
H354 cytokined] S AAISh=A] Yoh7] HOH AJE
ohfel %2(0.05, 0.1, 0.5, 1 mg/m)2 HAHd & LPS
(500 ng/mD)ZE A=3Fe] TNF-a, IL—1b ¥ IL-62] mRNA
£ A% FF 54 v o s ST A1, mRNA &
=9 TNF-a, IL—-1b % IL—69] ¥&o] A3 A=t
(Fig. 4).
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Fig. 4. The effects of AJ on LPS -induced cytokine
production. Macrophage were treated with AJ as indicated
dose, then stimulated with LPS (500 ng/ml) for 24 h,
Detail methods were described Materials and Methods.
The values are means = SD. of three independent
experiments. P ( 005 vs saline. +P ( 0.05 vs LPS,
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4, $& $28°] MAPKs ¥ NF-kBe| &4

AJ9] A% WAEE BA oA 71FS BAs] A
MAPKs?} NF-kBe A=ZE ZARITE MAPKs® NF-kB:=
AEZA ARAES S=sk= Fad J8g sl oz
B2uEe] ok” ANEe & A7 B9t 922 AR
& LPSE 9 Hk2S do7]31 Western blotloZ2 HrH
U8 AAHYTE o|E BT A AJ FEELS LPSE
SgstE AN ZAA MAPKsZ p38e] <lalse et
I, ERK1/2 @ JNK®| Qb= oJRlshx] aloch =3t
NF-kB®] &43F x|®3l 1k—-Ba®] Hal= AaHx Z3ct
(Fig. 5).
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Fig. b. Effects of AJ on MAPKs activation and k—Ba degradation.
(A) Peritoneal microphages (5 x 10°%/dish) were treated with AJ as
indicated dose for 1h, then stimulated with LPS (500 ng/ml) for
15 min and detected with phosphospefic ERK 1/2, JNK p38 and
lk—Ba antibody, as described in Material and Method. Pan—ERK
1/2, JNK, p38 was used as loading control. (B) The density of
western blot data. The values are means = SD. of three
independent experiments. *P ( 0.05 vs saline. +P ( 0.05 vs LPS.

N g e

YRIAIEZE LPSE A=shH TNF-—a, IL-1b, IL-653}
Ze Ro|EFRQl 9 dAs A HE S FUHAZITh LPS7F
Aol & AL =717 o2 LPS binding protein (LBP)I}
At Al CDUAEZAE FAst=dl olgA FAHHE
LPS/ LBP/ CD14 EZA7} MEzZH| &8st MAPKY]
Bgsts doich 1,

Nitric oxide (NO)= &2 WA 7HK A AAAEA=Z
# NO synthase (NOS)ol| 93] L—argineS 25 €] HAECH
U NOE AAAY, e olg & MEdiAig weukgo]

FSoH o) B4

olN

at 55

Tofsl=d), E3] dAAZ7} LPSE A=E 1 iNOS7} 2d
=lo] NOZ A Ho ™, o)A A4E NOo: dZut
S uifske gFe sln Ee FAsE gNEs
TNF—-a, IL—1b, IL-6¢2} Z+2 pro—inflammatory cytokine
& A " dzoEde] Tk AlEW, T
g HHESS op7|aHA Hi o|2H ZF AAATE 954
71= @2lo] "t} wabd NO, TNF-a ¥ IL-69 22 4
Z WAERE JAes B WAt 72 Wodg g
AMAFe] x|Rol| =go] F Holgp,

ESS(k4E . Achyranthes japonica)< B|SXto]| 43t
A2 EQ] HRE] He 2 gk gal 2u JZL2 Pt
A G E017kA o8 flol FAEE glais &%0]
Qrt}h, WEosl R, MR, BUE, #E, A prmel o
S PR LS. MR, MEE, TREBSS xEatt Y oy
g aVER u)Ro] B o E9Lo] IFA HYNRSE &
5% Zo=E AlREH B A9 GERE At ojv I
&9 a5 e =EoE G, &9, Ygat 9 F J
A E2AERL BIEHYD Y S e BRel dys
ofe|ely], BE3F oz Wo| MUYPHUAW EL-&o] ojugt 7]
Aoz gAAEA FdF5 aFE Yehdisxo] TsiMe
otz urE|7 vyl A9 gltk o] AFE B ELELS O
ANz A p38E T3l FAEEA P AFFTA AIEF]
BE FaAA AFTNEE AT E AL BAFU

Fig. 2914 E$&S LPSE &A4dshd tiiAzo] WA
3 23 NO9 &4 I d NO9 e A= o=
ettt NO= NO synthase? L-ol27|do2XE NOS
AR iNOSE  mhola2E  42e] NOZ AL
iNOS= et g5 A2 Z3sts Wesy Ao &
k= oAt AIEL ELEo] iINOSEHES oAIge=
A NOAAEE dAigth= AL A9t (Fig. 2). & ESE
o] LPSE =3t 4354 AZzgAEE AL JAsk=A =
Abstith, LPS2 dAAIZE AF5tEE W TNF-a | 1L-1
B H IL-69 Aito] FEHYN, ELES olE FoA 9
A At A (Fig. 3 % 4),

MAPKs: 371A2 FAlEo] ¢lon], ERK, JNK, P38&
A, MAPKsY] A8H2EL LPSE FEH o] 248
H A EzoAel INOS ¥ HAESA MEZHEZ W
TofFtH?, MAPKs: 32 QA 57 ke 234 Aed
Me AEZA HET} QAikste] oste] BAJsiEE o
o]5atEA cytokine Aol BT, B AN E9L
2 LPSE &4 9 &4 dAIsE Y ERK 1/2, JNKO
$4E RS Eoldn WEA Eese pise) WG
AA|5te] M EoAM FHSEE-S Fhcha Rz

NF-kB: ZAFQIAF (transcriptional factor)24], 9=

=0

gt W BhE 5 ohekst fAzke] W] fojste] FF
A, AF WY Jg 45 A Fad I3 gyttt
99 NP-kBE AZA WollA JREA k-Bag}t 23 £
Ao ZA5HY Tk—Barl A} (phosphorylation)®
I NF-kB9} £3l| (degradation)=|HA] £&%¥ NF-kB7}
3 oz o]F3td NO 9 HEFA cytokined] &
=S Fig 5.0l4 Uehd A A", LPSE B 9%
o] dojubd Tk—Ba9] E3l|7} AlZHEch ARz AZshd
Ik—Ba® 23S vtow NF-kBe| 4w A"ty & 4
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Aok, A & AFoldE ESE FEE0| LPSE f=d

k—-Ba 235 At Rt ole E¢E2 FETELTL
AARIARl NF-kBE  ToHA @ethe 2AE  dehdn
(Fig.5). A:}He2 EPE £ F2EY I9 ade
NF-kB7} obd MAPK p389] 223l 9Foz H4% +
ek, ol RuojME wakd, MAPKset NF-kBE A2
t2A Ao|Erlele] BHlE EJT = Sl BiE S
. B3] p382 NF-kBY =@ oz xo|EFRIS ZAT
Qo] elA Yo EF p3s AR SB239063
o]g3te] Alo|E7IRIO WHS AT =Eo| Thy WEE
glom™, p3g NS FI Ael=AlIe] WS oA
she 7)de] BE9&e Fagh 1doga 28AE - it

2 o 4> &

ole] HAIEL FIUH & o E9ES MAPKsFol p38
o] JAE E3te] NOLH HEEA cytokine (TNF-a, IL—-1
g, IL-6)9 A4S JAIgc ELE9 o9t e g2
LPS ¥ grelgo} ez =z oiE 3

—170

5 Agdl 239U A olm AEH, gow £
F9% g0l 9 in vivo YFEE WA olFolAo} T
Aol

7l

£ dAFE 20109 YFoista wnHjof o3 3= syt
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