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Effect of Dipsaci Radix Water Extract on LPS-induced Inflammatory Response
in RAW264.7 Mouse Macrophages
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ABSTRACT

Objectives : In this study, the effect of Dipsaci Radix(DR, Dipsacus asperoides C.Y. Cheng et T. M.
Ai) water extract on LPS-induced inflammatory response in RAW264.7 cells were investigated.

Methods : Dried roots of DR was extracted with water for 3 h(DR-W extract). RAW264.7 cells, a
mouse macrophage line, were incubated with different concentrations of DR-W extract for 30 min
and then stimulated with LPS at indicated times. Cell toxicity was determined by MTT assay. The
concentrations of nitric oxide (NO) and prostaglandin E» (PGE;) were measured by Griess assay and
enzyme immunoassay (EIA), respectively. The expression of inducible nitric oxide synthease (iNOS)
and cyclooxyganase (COX)-2 mRNA and protein was determined by RT-PCR and Western blot,

respectively.
Results :

DR-W extract was significantly inhibited LPS-induced productions of NO and PGEZ2 in

RAW264.7 cells. DR-W extract was not suppressed the expressions of iNOS mRNA and protein in

LPS-stimulated RAW264.7 cells.
Conclusions :

This study suggests that DR-W extract can attenuate inflammatory response via

inhibition of the NO and PGEZ2 production in activated macrophages.
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alpha; TNF-q, interleukin—1, IL-6, granulocyte macrophage-
colony stimulating factors; GM-CSF), A& ¢1A},
2kl A ( mtnc oxide, NO), &A14+Z(reactive oxygen
species) & TFSSH GSWNEAES Evlgdo=EsA |
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= Z4E BARA IEET(Dipsacus  asperoides C.Y.
Cheng et T. M. Al) v 2EZZ(D. japonicus Miq.)
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2 A3 AHeH i (Dipsaci Radix; DR, Dipsacus
asperoides C.Y. Cheng et T. M. A& 7} A3 st
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2) AleF

Ao ALgE AJ2EE lipopolysaccharide(LPS; E. coli
B0111:B4; Sigma, St Louis, MO, USA), 3-(4,5-dimethyl
thazol-2-yl-2,5-teterazolium  bromide(Sigma), QIAzol
reagent (Quigen, Maryland, USA), ImprorrrHTM reverse
transcriptase  (Promega Co Ltd, WI, USA.), Protein
assay solution (BioRad Labolatories Inc, Hercules, CA),
30% Acrylamide solution (BioRad Labolatories Inc),
M-PER Mammalian Protein Extraction Reagent (Thermo,
Rockford, USA), UltraPure™ DEPC-treated water (Invitrogen,
Carlsbad, CA, USA), N-trityl-1,3-propanediamine acetate
(Sigma), Sulfanilamide (Sigma), anti-INOS antibody (BD
Pharmigen™, Franklin Lakes, NJ USA), anti-COX-2
antibody (Cell Signaling Technology INC, Danvers,
MA, USA), anti-B-Actin (Sigma), PGE; EIA kit (R&D
System, Inc, Minneapolis, MN, USA) S|t}

= grinderg °l&3 £
%‘ £ 7ela FE7100A A7 B¢t A8
stgom, 24 740129Jr 9}ERF 72| (Whatman paper
2 oAz = Ak Fete 212 g9 FEE
il 2555 (DR-W extract)S 4tk

2) MZ=ZHiQf

F A M EFQYA RAW247 AlEE American Type
Culture Collection (ATCC®, Manassas, VA, USA)ZH
B FYsteH, 10% inactivated fetal bovine serum
(FBS)® 1% penicillin / streptomycin®] E3Fe Dulbecco’s
Modified Eagle's Medium(DMEM)S HjF oz slo
37°C, 5% CO, 270X w3t

3) MEZ=M ZAt

RAW264.7 AIZ(Gx10" cells/wel)E 9%6-well culture
plate] 100 «l 9] DMEM H| X9} $HA| 31524 njdst &
goFst =9 il EFEES 08T JdAY 9 o
LPS (1 we/m)E A3t 24A17E v Fatdnh. ZF welldl
5 mg/ml lg_ ,] MTT gouo 5 u}ﬂ Ljo ‘6‘ 4/\]7]- Eo}
HjFshaA] g F=3kgem, 100 W DMSO
S8 Hrlste] Rele] formazan AAS 3] &3

Y. Ty TE 'roplate readerg ©]-&3}l9 550

oA FFEE 23890m AE=A(cell toxicity)e

AER} wjegR FA e @ZE 100%8 712 of
[e]

gA2l2e) Aujzjel AZAE
sk

S(cell viability, %)E A



o] RAW26A7 Aol 4] LPSell oo =5 dzuksol mat mat 191

4) Nitric oxide &M

RAW264.7 AEZHEH AAE= NO9 %S ¥k
d 2= ZA5HE NO, 9 HE|Z Griess reagent ¥ S
ol g&3te] =3Itk & RAW2647 ATl tek3l &
o] fglr BFEES 08 AAS o, LPS (1 w/
n)E At 24X vkt AEegAS At
o wgA 100 well FLSF % Griess A12H0.1%
NED/1% sulfanilamide in 5% HsPO)S ¥ & 1583¢
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5) Prostaglandin E; &8

SgslE ORMIEERE BH|EE 95E22] postaglandin
E; (PGE2S 48 Axujgdozry FAHIAH
S (Enzyme Immuno-Assay; EIA)S o]-&3le] =43}
o} & RAWGAT7 Az2dl Tkt 59 il E55=
A28t 3087 wiks o LPS (1 we/m)E A2ty
16717t B Fatdnh. AZa GRS At wjgd e
EAStE PGEY 48 SHsIdom, Axujgd o &
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6) Reverse transcriptase (RT)-PCR

RAWA7 Aol dEss 958420 iNOSSH COX-2
o] FAA e gist i FEE 29E AR S8l
RT-PCRS 5303190t} & RAWXGAT AlEo 100ue/nl 5%
o il EFEES ATSIY 30E S wgsE o,
LPS (1 we/n)E A3l 6AZF F3F vt Alx
£ FA38 5000 rpmellA 5E3F AR & QlAzol
reagentS ©]&3ld total RNAZS £33t Ed¥
RNA (5 we)} oligo—(dT) primer, Improm-TI'™ reverse
transcriptaseE ©|-&-3te] 25ColA 108, 42TNA 60E,
0CAA 158 2702 DNAS A8t 49
cDNA°l tigt PCRE <3at7] 8 cDNA 1 woll
target-specific primers (Table 1) 1a 2 10xbuffer (10
mM Trns-HCl, pH 83, 50 mM KCl, 0.1% Triton
X-100), 250 uM dNTP, 1 U Tag polymeraseS &35t
% denaturationsS $J3 HToA 30%, annealing= $3l
5H5~60CoA 502 2 extensions 8] 70CAA 60%
Z790M 27 cyclesS S35kt PCR Wkg-9] ¥ tix
T2 GAPDHsE AH-359th.

Table 1. The Primers for PCR

Primer Sequences
INOS Sense 5'-GAC CAG ATA AGG CAA GCA C-3
Antisense  5'-CTT GTC TTT GAC CCA GTA GC-3'
COX_2 Sense 5'-ATG CTC CTG CTT GAG TAT GT-3'
Antisense  5'-CAC TAC ATC CTG ACC CAC TT-3'
GAPDH Sense 5'-CTC GTG GAG TCT ACT GGT GT-3'
Antisense  5'-GTC ATC ATA CTT GGC AGG TT-3'

7) Western blot

RAW264.7 M3 A BEE= INOSY COX-29] T
A Fdol| Ui @l EFEEY agdE A $8)
Western blot& 33t t:. & RAW264.7 M3 100
weg/ml FEO il EFEES ATsty 0% < ulY
Sk T, LPS (1 we/m)E A28t 24417 B<t wlekst
Aot 7 HNEE FAS YL lysis buffer (50 mM
HEPES, pH 74, 150 mM NaCl, 1% deoxycholate, 1
mM EDTA, 1 mM PMSF, 1 wg/ml aprotinin) 0.1 ml &
lysisA1Z] & 12,000 rpmellA 20% LAEE]st] @A
S B39ty Bald @ ES protein assay solution
O Z A U, 20 ug DAY 2xsample buffer (100
mM Tris-HCl, pH 6.8 200 mM dithithreitol, 4% SDS,
0.2% bromophenol blue, 20% glycero)E 43¢] 100°C oA
38 29l & 10~15% SDS-PAGES o] &3ld 2e]3g]
ot B8 geldd @ AS nitrocellulose membrane-
2 transferAlzl & 5% skim milk® Ao 1A7F
blockingatdtl. ©]& 0.05% Tweeno] &-F¥ TBS-TZ
X" INOS, COX-2 2 B-actinol] g dxpakA 9} st
A ATCAA 3 ¥HgAIZl & TBS-TZ 33] AlHs},
tHA] anti-IeG conjugated HRP &HA19} A 1A17F A&
oA W-gAAL o2 TBS-TZ A|33 & ECL &H4%
o] &3l x-ray filmell 7H3AZH T

8) EAN AY

BE Az= 33 vl uigh B+ H 2 mean*
SD)Z Yehiglen, A8 E292 Graph Pad Prism
program®| Student t-testE 33}kl pgke] 0.05 ©]5}d
A5 F940] Jd= Aoz FHIIHk

2 3
1L AESA AA

HHlre] E52=(DR-W)9] RAW264.7 Alzel gt =
AATE Hrler) Ysir MTT assay 383 23} (Fig.
1, AEZRE ket F99 NEAESE 10%E 7|Fe=
i 25259 35 1 we/nl, 10 wg/nl, 100 we/nl, 1,000
we/mE 27 AYSIAS w MEAYEE] 99.94+0.78%,
99.56+1.76%, 9896+095% H 7.40+1.33%= ZAHFHJTh
meEtA] RAW 264.7 A3EoA gl 25252 100 w/nl
SEIA AEZ=Ao] YA ghgkon o]F AFL2 A
Z=o] v s st

2. NO A Al dist a5}

LPSo] o) 243 RAW264.7 M ZZHE HAE
GSE2Q NOo| 3t i EF2E9 JAadE
AVsl7] el Al A EZujdd o 2 HE Griess assay
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Fig. 1. Effects of Dipsaci Radix water extract on cell viability
of RAW264.7 cells

Cells were treated with different concentrations of Dipsaci Radix
water extract (DR-W) for 24h with LPS (1 xg/mf), and then cell
viability was determined by MTT assay. Results of three
independent experiments were averaged mean value of three
independent experiments (SD=bars). ##%p<0.001 vs. cells alone.
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Fig. 2. Effects of Dipsaci Radix water extract on LPS-induced
NO production in RAW264.7 cells

Cells were treated with 100 xg/m? for 30 min, and then stimulated
with or without LPS (1 «g/ml) for 24h. The NO concentrations were
determined in culutre medium by Griess reagent. Results of three
independent experiments were averaged mean value of three
independent experiments (SD=bars). ##* p<0.001 vs. LPS alone.
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8132139 pg/nl FEZ FVIEACE =3 T B F&
EDR-W)E 100 we/m AZ3IHS wolle 6664292 pg/nl
pgE ZAHE FoF o7 PGE; AAe] A=At
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Fig. 3. Effects of Dipsaci Radix water extract on LPS-induced
PGE2 production in RAW264.7 cells

Cells were treated with 100 xg/m? for 30 min, and then stimulated
with or without LPS (1 xg/ml) for 16h. The PGE, concentrations
were determined in culutre medium by EIA. Results of three
independent experiments were averaged mean value of three
independent experiments (SD=bars). * p<0.05 vs. LPS alone.

DR-W {100 pg/ml)
LPS{1 pg/ml)

COX-2

iNOS

GAPDH
(B-actin)

Fig. 4. Effects of Dipsaci Radix water extract on LPS-induced
expression of INOS and COX-2 mRNA and protein in
RAW264.7 cells

Cells were treated with 100 xg/m¢ for 30 min, and then stimulated
with or without LPS (1 wg/ml) for 6h (for RT-PCR) and 24h (for
Western blot). The expression of INOS and COX-2 mRNA and
protein was determined by RT-PCR (left) and Western blot(right),
respectively.
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