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Hye Young Son, Sang Woon Kim, Sun Ju Jung, Hyo Won Jung, Cheol—Ho Yoon,
Yong—Ki Park#

Department of Herbology, Internal Medicine, College of Oriental Medicine, Dongguk University,
Kyongju 780-714, Korea

ABSTRACT

Objectives : On-Bi-Tang(OB) has been prescribed in Chinese traditional medicine for the treatment of
inflammatory disease such as chronic renal failure. In this study, we investigated the anti-inflammatory
effect of OB extract in the BV2 murine microglial cells.

Methods : After the water extract of OB was treated in BV2 cells, murine microglial line, the cell
viability was measured by MTT assay. The production of nitric oxide (NO} and TNF-a was determined
based on Griess reagent and enzyme-linked immunosorbant assay (ELISA). mRNA expression of inducible
nitric oxide synthase (iNOS) and 'TNF-a was analyzed by RT-PCR.

Results : OB extract significantly inhibited the LPS-induced production of NO and TNF-a in BV2 cells.
OB extract also suppressed the mRNA expression of iINOS and TNF-« in BV2 cells activated with LPS.

Conclusion : These data suggests that OB extract may have the anti-inflammatory effect through the
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Microgliav= 5327 Al(central nervous system:
CNS¥A s dAd9MdEEAd  CNSo A4
(regeneration)®  YeH(development)d] ¢ 243k
A3gg 3, FH(schemia), <4Ktrauma), 7Y
(infection) 2 ¥=3o]w(Alzheimer’s diseaset}t THzl&
B(Parkinson's  disease)®} 2ol HIPA HEFH
(neurodegenecrative disease)® YA dA@=Ee] ok
D). &, ol5 Zgo] B microghars $4d 24
Qto g olFsle FAjsldo o interleukin-1(IL~1),
IL-3, IL-5, IL-6, TNF-a 59} Al]E7}RN(cytokine) ot}
FGF-B, TGF-Bl, nerve growth factor(NGF) 9] A7
12 2 brain-derived neurotrophic  factor(BUNF),
neurotrophin—3(NT-3), NT-45 %9 EBE il
FAe AA(scavengers)dla, AAHE Alole] FEalg
& sl & B9d GEuke-g ek 5 oo
3 7)5S JERE Ao @R Qupiesns.
Bacterial lipopolysaccharide(LPS)¥ o] ¢&&
fdhe F2 inflammagen®. 2 A, LPSo) 9)8) &
AstE  microglias> nitric oxide(NO) %2 TNF-q,
IL.-1B, monocyte chemoattractant protein-1(MCP-1),
macrophage inflammatory peptide-1a(MIP-1a), IL-6,
IL-8, IL-18,  macrophage  colony-stimulating
factor(M-CSF) §2] 9%49k8% o/l &-2 (mediator)&
oA GoitP 2e) 249318 microglia® R E
Q= TNF-q, TL.-18, IL-6, IL-8 59 ¥% Alo]
EFRRIoN} NOg 28 ANIEAEZAL ¥o 93w
& FAAoEA B wgd 7oA gt
ot HIoe 1Y d4EA 43S dder g3
13- disiEde 84 == A4S AT £ 9=
AAA el ik Ayt s AP 9o
GBI 235 glofol A o] AZ wWNBA 2
AE 27] 98 A77F 2o o)FolA: Y g

o S AREE do] E7bET dE Mgt R

X

A8A Fpde] A8 2pEHm glon old e B
F, A8, A ARAFE 5o dEddx AR A}
4313 e AT ILALE Mz 9 gP¥A
Soll M dA e AFE AL 5 e RS A
BAE ARt B A4S AgsA Hdch
SHIRGEME)S T2 FRERAD 581-682)9)
ofste] THEAR AwogA whAARAZ(chronic
renal failure disease) BAE A H3I}P7] S8 F30
A AgAHoR AMgdien Qe Aoz J7e

AREA H3Hglomerular sclerosis)®F E@AE &3
(mesangial matrix expansion)$ @olsFa TGF-B¢)
Aeg A 5 g9esids B AR3EES
A TIE G dE Ao @A Yuh
S, LEAHRER)-S AFAY dRIEA 71AdE o
g, Qi &, A%, BAR ojFold AyowA F
%, AL AREE, 55, O, 9d, AsksA, 9
EAL 58 AgatAau uldlgslie Qg iAol
& Ausey AMEdd. gEid B =84 AME
QAN HERINESS, On-Bi-Tang)S ¢
Aol RIS FAle] Q55 FAdo] HlAFE
(MEEEE gl FA9(Hee dshe
AL 7RE, o|FAFIKENS 2Bt nlAUdFHE
e 2HES J1RUmRDse ¥ mada gy
g Aojtt

meir 2 A7 2RI On-Bi-Tang(OB) 3+
Slo] B8y XA Wshe E5/dElM HAA
F(microglia)e]  Wael] ¥AE 9388 17 $8k
microglia®] MEE o83l 1PS AFez FExe NO
o} TNF-a2] A4l plAle 938 AR =308t
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E-£ 3 radices of Codonopsis pilosula (FR.) NANNF; 150g
bie ] radices of Salvia miltiorrhiza BGE; 150g

4" rhizome of Pinellia termata (THUNB.) BREIT. ;100g
) I,J:g rthizome of Coptis chinensis FRANCH,; 60g

semen of Evodia rutaecarpa (Juss.) Benth; 60g

B | leaves of Bpimedium koreanum NAKAI ; 150g

K#E rhizome of Rheum palmatum 15100g

B leaves of Perilla frutescens (LYBRITT.;100g
HE radices of Glycyrrhiza uralensis FISCH; 50g
T leaves of Artemisia aapillaris THUNB.; 300g
= 2gogr‘hizome of Alisma plantago-aquatica var. orientale SAMUELS
Bk whole fungi of Poria cocos(SCHW.), 80g

At thizome of Atractylodes macrocephala KOIDZ.;:80g

b whole fungi of Polyporus umbellatus(PERS.) FRIES ;80g

FERE branches of Cinnamormum cassia PRESL;40g
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T ek 17k g SAZE B stadEvE F
tom, 1 oAg 27 AR ouET  rotary
evaporator®. AYEEI & 20T FE84A% §
Frk FE2E LHAFF A2 (0B exirach)= F
314.6g(vields of 185%)01.em, 4T YARASHHA
A% MEe AHeshr] A 33 SHTE B4t A}
4389 HOB extract).

2. A Zvl <k

BV2 cells(murine microglia line)& 10% fetal
bovine serum{FBS, Mediatech), 100U/mL
penicillin{GibcoBRL) % streptomycin{GibcoBRL) o}
3¢l DMEM(Mediatech) ¥iAE wW¥do g 3ty
37°C, 5% CO, F7lo|A ullokaldot.

3. MTT assay

BV2 cells(5%10"cells/wel) & 9%6-well platesi] 100yl
HjFel o g 24A)7 WiFIHITT, 5% COY) ¥, chgl
FEO, 005 01, 02, 05, 1 me/nl)®] OB extract®
AMElsle AT B WSSt Sme/nl FXZE
MTT(cell proliferation kit, Roche)&¥ S0udE 2
welloll 78l 4A7F Fob wikaldaa Bgukes
F=8 U2, formazan 2AE &387] 98] 100u
9] solubilization £ #H7}s}3r} ©]F overnight 1Y
& 3 microplate reader(Molecular Devices, USA)
g o83ty 50-600nmolA FHEE 43l A
¢l cell viabilityE #AAFaksgch.

LN

4. Nitric oxide 7%

BV2 cellsZ2FE AR nitrie oxideNOYS] & 4
3 gl F EAlshe NO2-2] HElE Griess Aloke ©]
g3l 238 & BV2 cells(Ix10cells/Lnl)ell OB
extractE A3k F 0 oiSla lu/nl [PSE X
3 TR A4ARE o] ek Stk MEEREC] NO A4
& Griess reagent WH3-& ol8slo] uloflol A 43819
th & A¥mge 50de] 100d Griess A2K01%
naphthylethylenediamine & 1% sulfanilamide n 5%
HPO)E B well plaedid 10827 deke A7 &
microplate reader(Molecular device)ZE ©}83}d 540nmol]
A EBATE 2489k NO9 58 NaNO, f5dthe
71EOE ZHE N0 o2 7IEo® AtE

5. TNF-a &4
BV2 cells25E AAHE TNF-ao] F& Az

oktoZEE  Ready-Set-Go  mouse  TNF-a
CytoSetsTM Biosource ELISA kit(eBioscience)& ©]
S3hed =48} WA, 1x coating solutionol] 4]
8 capture Ab(x250) 1004 E 9%6-well plate(Nunc
ELISA plae)d 7 welldl W& F  4°ColA
overnight ¥H2-& AATh Plate® 0.05% Tween-20
o] ¥%¢d9 PBS-TZ 331 A kg, 1% bovine
serum albumin(BSAYel ¥3HE assay solutions ¥
o] Mg 127+t blocking aF$ich Assay €9
& AAT g AT WFd TNF-a EFHE 100
WA gol 2417F Eob Ao AT °o)E
Al 53] PBS-TE Al#3+ & detection antibody(»x250)
10008 Y3 1AZE A& d-eA AT Plate®
PBS-TZ 33 #4338} Avidin-HRP solution® ¥
ThE 3087 AeolA ke AZiT olF Zh welld
33 AHsl4ch o7)ol substrate solutiong HI 15
Bk ke A7 & gAY 504 FHUbsia
HSonmell A FEEE St TNF-ad F&=+
wrdol TFAFTAE JIFoE Atk

(]

6. iNOS 3 TNF-a mRNA %3 =4}

Inducible nitric oxide synthaseGNOS) ¢ TNF-a
2 A 2] uE S ZAFE] A3 BV2
cells(x10cells/m)S  6-well plates] %38t OB
extract ¥ LPSGe/n)E At F 3AIRF T W&
&4k BV2 cells®4%E TRIzol AleHE ©o]&3fo]
total RNAZ B3 o8, oligo-(dT) primerst
Improm-I[™ reverse transcriptase (Promega)E ©]
£3lod  cDNAE  FASFHEHZC, 0min;  42°C,
60min; 70°C, 15min). 3+ PCR ¥h8-2 93] @44

c¢DNA Tug ol iNOS primers{Fw;
5'-GACCAGTATAAGGCAAGCAC-3, Rvi

5-CTTGTCTTTGACCCAGTAGC-3'] ¥ TNF-a¥
primers[Fw;, 5-TTCTGTCTACTG
AACTTCGGGGTGATCGGTCC-3, Rv;
5 ~-GTATGAGATAGCAAATCGGCTGACGGTG
TGGG-3'], 10x buffer(10mM  Tris-HCI, pH 83,
50mM KCl, 0.1% Triton X-100), 250uM  dNTP, 1U
Tag polymerase(Takara)E& E£¥8 F M°ColA 302
(denaturation), 60°ColA] 30Z(annealing), T0°CollA
B0%(extension) FACE 30 cyclesE F33HTE
PCR 89 %5 U212 GAPDHS[Fw;

5 -CTCGTGGAGTCTACTGGTGT-3', Ry,
5 -GTCATCATACTTGGCAGGTT-3'1E A3t

o1
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(standard error mean; SEM)E Wb o EA 8
A BE4e Student t-test® AASIA pikol 005 o]
3 AL 0] e Ao sy

2 3

1. OB} EAHA

OB extract®] FA(cytotoxicity)& ZAMI7] 93)
A BV2 cells®] 005, 0.1, 02, 05 & lmg/nl XS
OB extract® AE§ ¥ MIT assayE 533t
BV cells®] B&%(cell viability)r BAg1E 7&
S 005 01, 02, 05 ¥ lmg/ml OB extract HX9
A 47 97.44+357%(meantSD),  95.310.12%,
94.97+0.23%, 92.31£1.72% B 67.15 862%=2 &4
Atk &, OB exiract® 05mg/nl ¥E7A] A=A
o] YEehA] &sitHFig. 1).

120+

8

Cell viability (%)
2

8

0.4
OB (mg/mi)

Fig. 1. Cytotoxic effect of OB extract in BV2 cells. After BV2
cells(5x 10" cells/well) were cultured with various concentrations of
OB extract for 24h, the cell viability was measured in the culture
supernatant by MTT assay. The results show mean value of three
independent experiments(SD = bars).

2. 0B8] NO AA Al a3}

OB extract?] LPSE #%9 NO2 A4 wzx=
GG ZAFE) eiA OB extractst LPSE A el
BV2 cellZ25-E AAEHE NO9 %¢ Griess reagent
2 ZA39u. FAET(155£0.040M) ¢ NO9
Aol A AEHA e whd LIPS 9% AgT
(23.38+0.71uM) I M= NOS Aol #A3] &8ty
THFig. 2). =3 OB extract® H2]g 4%, 0.05, 01,
02, 05 2 1m/ml FENAN ZHz 2225+047uM,
21.33+033uM, 1546:023uM, 1312¢05aM 2
11.01£0.31uMe} NO7t H&Ho] LPSZ F%8 NO7t
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OB extract Al 93] % g&EHoz 743
th £3] 05me/n 9 OB extract ¥=7F 744 %3
22 NO9| AL gAlsh= Aoz velydth

Teontrol  LPS 005 04 62 05 1
LPS - + + + +

OB (mg/mi)
Fig. 2. Inhibitory effect of OB extract on the production of nitric
oxide in LPS- activated BVZ cells. BVZ cells(5 x 10° cells/ml) were
incubated with various concentrations of OB extract in the presence
of LPS(lwe/ul) for 24h. NO production from BV2 cells was
determined by Griess reagent. **<0.05, *+"<0.01 and *#+"<0.001 vs.
LPS-treated group, N=3.

3. OB} TNF-a 4 AA=ax

OB extract7} LPSol ¢J8] f=Holxl= TNF-a
Aol vixe AFe 2] Y8l OB extract$t
LPSE A% BV?2 cells25E AAHE TNF-a9
¢S ELISA wWyoz &33d. FH79 3%
(1.21+0.19pg/ml )= BV2 cellsolA} TNF-a7} A9 A
A=A e whE LIPS HeE A @43 27}
(356620.84pg/m)sE AL & § UNTHFig. 3). &
3L LPS Hajo] 98] Z719 TNF-o& OB extract®]
0.05mg/nl FxoAl 3439+ 017pg/nl, 0.1mg/ml FE
A 3124+ 158pg/mt, 02mg/ml  FXOjA 2817+
0.09pg/ul, 05mg/ml =AM 23.73:0.72pg/ml 2 1mg/
n LA 2254+04pg/i B FEREFHoR ZA
Stch WA 05m/nl e OB extract =71 7H3
EFHoz NO € TNF-a AL dAA7IE A
2 Yt

404

TNF-a (pgfml)
3 8

=
S
s

control  LPS 005 81 62 05 1
+

LPs - *

0B (mgfmi)
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Fig. 3. Inhibitory effect of OB extract on the production of TNF-a
in LPS- activated BV2 cells. BV2 cells5x10° cells/ml) were
incubated with various concentrations of OB extract in the presence
of LPS(lueg/m) for 24h. TNF-a production from BV2 cells was
determined by ELISA. #p<0.05, *#p<001 and *++p<0001 vs.
LPS-treated group, N=3.

4. OB iNOS 2 TNF-o mRNA &3

oA &I}

OB extractd LPSE =% iNOS ¥ TNF-a2
mRNAGIM Sl T8 A EHE FAR7] A8 OB
extract 05mg/n @ LPS7E AEE BV2 cells®5H
fotal RNAZ $2)3}e} RT-PCRS 339tk @A,
iINOS sAAte] e AT 9 OB extract &5
AT A #AREA ggkon, LPS BEXE A
A5 Z7pskAa ol OB extract Hglel o8 3
A5 HEFig. 4). TNF-o 729 &g iNOSeIM
9} vhazbA 2 B4 2 OB extract ©5A 1o
A dehdA ggred, Lpsol o8 A9 TNF-a8
£A7 Wdo] OB extracto] 8] A AT

OB (mg/mi)
LPS - + + +
C L 0.1 0.5
GAPDH
iNOS
TNF-a

Fig. 4. Inhibitory effect of OB extract on mRNA expression of
iNOS and TNF-a in BVZ cells. BV2 cells were incubated with OB
extracts in the presence of LPS for 3h. mRNA expression of iNOS
and TNF-a was determined by RT-PCR.
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o] AMES  micoghas 54173 Acentral
nervous systens, CNS)o| &8s phagocytic cell 24
CNSe| Wk ZAste ke #HP. Micogla
= 2¢ AEE ARSI vophic factors® FHIBRE
AT TRAS F o FHAllETIRIM
cicosancids, B AF(reactive oxygen species; ROS),
nitric oxide (NO), superoxide(Or-) 58 F¥HIEOZH
Age] Box FleisA SO, Hele microglia
o] B5te} AZukg Alole} AdAel the A7t Bl
&y amatolnd, Hd% L AREY T AY

3 ¥3]4d 8 3Hneurodegenerative disease)}& A
o wo| olFolAw ges™ EF BAHH
microglia® 312} TNF-q, IL-1B% e GZAlolE
719l @ NO¢| #&=g 817} neuronal degeneration
scals Ao AFARA olFY ¥WE YA
& ol thorsl shd&AlAI(NSAIDs, minocyclin)
| Spubel Tk ARE ) offofA|R QU
we Ad ) dAEEEo] AFWES EAH
o dAFosd AAARY HYE sed =58
z 2= 9lom Nyz$ AW AYARARM 7HsA
o] Bz PP, mebd B drdide BV2
cellse o] gdtal 9#teuHgd] 3 LPSEH-H
s 5lolAE NO 2 TNF-a 849 AAEHAE X
Neto A eBA e R FPSaAEs sk
o}, BV2 cellsol 4] QA UES Ing/nl FE 7
7 A AZEARS JehiQAem(Fig. 1), LPSA &8
SE3 NO Aol 0.05me/ oA 1mg/wl BEAA F
T oEnoz FA¥YcHRg 2. £ NO9 #4
&9 iNOS9] fAAtEE RT-PCRE &AM 2
o LPSel ol 58 INOS FRAd A 28
Aztenle Azl g8 dAsHE AS eI
(Fig. 4). mepd o3bhenge BV2 celladl X
IPS o) olsl S=EHE NO 2 iNose| 4AdE
snAew AANZ & P& AR Vet
ROSY €91 NO= L-arginneZXE NO
synthease(NOSs) pathway & 531 AR short-Hved
free radical®A) homeostasis, neurotransimission,  tumor
activity, cytotoxicity 5 AFEU A H2AEA W9 Fa
3 Qg IV NOSst inducible NOSGNOS)F
constitutively  expressed  NOS(ENOS)2 ATl
INOSE high cutput isoform®2 IPS %= AJo)EF}2l0]
U} Bramylaidst 2 immunogend] Rl @ FF W
o ) giEEeE AEE WE, NOSE AEEM AF
Moz wgalel Mzl thekel NO §4& f=st Hrt
B NOE AEEA pro-inflammation) e FAS Y (anti~
inflammation)®] 7158 sR= Aew geAd led, A
A U NOY BEE A o3y &FAEE A
A71T shockell 913 doegol} 4FHES #&
sho] 24L& 447 5 §4& RoPl Hed &
3 CNSAIMe) NO AAe ABAEE P 97
Aglo] AT EA4E BAGY. webA INOS TR
et NOg A4S JANTIE AL HIA HAE
e Tt gokdt 9EAd AnE o WS
23 2ol g 4 Utk BATAIAME 2B
stenjgo] 1P o8 $=9 NOSS FAAFE
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oMol E % AA AeZH NO o] 220
2 5 Jde o2 vyt
LPSe TNF-#d g5ue-S 38

EREAN FHIode 45288 A8

U AMEERE LRSI 98 fESHOAE
TNF-a8] A4& E3402 AAAE F e %A
g g2 AolEFRIY ik GEEIA(INF

antibody therapy), TNF receptor fused IgG, MAP
kinase inhibitors & ]88 HYX gy 7del
g A3r gas JgHn Yo B A7 AT
Al B2 BV2 cellsd]Ad LPS xigo] ¢
3] Z71e TNF-a9] AAAE F9802 7ZAA7IH
(Fig. 3), TNF-a9] #3AAE A ga5oz oA
N7le Ao g vehgthFig. 4). LPSS a#d 4%
H-8-& macrophagett microglia®) 2 WHANFEEY
2939} ojo] ME TNF-q, IL-1B, NO 59 d3ut
2l 7R A (pro-inflammatory mediators)®] A5 2H&
o o8} fIHN 53 TNF-a= WEAHY A
Z4 AolEFRICEMN ZHE cell stimulatoro] s}
iNOS AR89 co-stimulatorel™ MAPKs, NF-
B AzdgAz 2 NS WHS FAsATIEET,
microglia®} 22 tjaMERRE BHlHE TNF-a 53]
TS Al dEsle] 41EAIEd
NO-dependent 5= NO-independent. cytotoxicity & UE}
WA Bozd HEg i) Pofal ok, SgokEd)
2J3 NO A4 AEI = 2 ROSY AAet dds=lo]
=], ROSE 295& biomoleculesol] X|8AY 24¢ 4
3, MAPK % nuclear transcription factors ¢-un 2
NF-«B 5 ZHsII, =3 ROS Asddaze
M FAdsle] kAl AR 8 cytotoxic mediator
4 signaling molecle®] F 7HA] 715& EF vERIch
B I7E 53 ghS a0 ER1E 23ipReng dA
PAFEW} IPSE AL micogha®] ROS 2 pB
MAPK/ NE-kB2l signal pathway® 2Pgio 24
INOS/NO9) gene translation/transcriptione] &A=le] 1}
e A ddso] & A Ay gk 2}
old] gigk e AF F v AA3] 8YE o Folck

4 &

£ drdxe HA4HEE ARAE s
AN A LPW7IRARY] FYSEAE HY

2 A ¥F¢] BV2 microglial cellsg o] &3l XA}
et 2BWEHIG] AEEALL Ing/nl T

Al Vel o, LPSel o8] fX¥ NO ¥ TNF-ae

sEAsteuEy e Fxo EHoiM folFe
2 AA=EY. £ LPboﬂ o8 +x= INOS B
TNF-a F3A 38 ogx) 23 7teng Held o
3 AAF] AU

b 2 Al ek SEAsbeeE-e NO
9 Al B A ARHoE XEAZeR
A fz}% F29E AR Y Aoz Yehgen, o
o F7iey, dxolniy, HEF 4 ALEY F
o] ks "R g ol8HE F A&
Ao AlgHth
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