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Anti-inflammatory Effects of Different Fractions Isolated from Modified
Boyanghwano-tang Extract in LPS-stimulated Microglial Cells

Hye Young Son, Yong—-Ki Park’

Oriental Medicine R&D Center, Dongguk University

ABSTRACT

Objectives : In this study, the effects of different fractions isolated from modified Boyanghwano-
tang(mBHT) extract on LPS-induced inflammation in BV2 microglial cells were investigated.
Methods : mBHT was extracted with water, and then fractionated with mhexane, methylene
chloride, ethylacetate and n—butanol. BVZ cells, a mouse microglia line were incubated with
different concentrations of each fraction of mBHT for 30 min, and then stimulated with LPS for 24
h. Cell toxicity was determined by MTT assay. The concentration of nitric oxide (NO) was
measured in culture medium by Griess reagent assay. The expression of inducible nitric oxide
synthease (iNOS) protein was determined by Western blot.

Results : Four fractions of mBHT were significantly inhibited LPS—induced NO productions in BV2
cells in a dose-dependent manner. The methylene chloride fraction of mBHT was most strongly
inhibited the NO production compared with those of the others. The methylene chloride fraction of
mBHT was also suppressed LPS-induced iINOS expression comparison of other fractions at same
concentration (50 wg/ml) in BV2 cells.

Conclusions : The results showed that the methylene chloride fraction of mBHT may have an
strong anti-inflammatory property through the inhibition of NO production and iINOS expression in
activated microglia, and could a therapeutic potential for the treatment of various brain
inflammatory diseases.
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Table 1. MkABEL S T4 UM

WAL EEE fidy b
T Astragali Radix 10
e Angelicae Gigantis Radix 2
S Paeoniae Radix 15
JIE Cnidii Rhizoma 1
L Lumbricus 1
L/ Percicae Semen 1
KTAE Carthami Flos 1
1/Ff&  Achyranthes bidentata Blume 15
Fiz Salviae Miltiorrhizae Radix 4
FEkE Cinnamomi Ramulus 1
ik Polygalae Radix 1
FiEdk  Acori Graminei Rhizoma 1

2) Aot

Ao AFEHE A¢kS p-hexane, methylene chloride,
ethylacetate, n-BuOH (Merck Co., Germany), lipopolysaccharide
(LPS; E. coli B0111:B4; Sigma, St. Louis, MO, USA),
MTT(Sigma), Protein assay solution(BioRad Labolatories
Inc., Hercules, CA, USA), 30% Acrylamide solution
(BioRad Labolatories Inc), NP-40 Cell Lysis Reagent
(Invitrogen, CA, USA), N-trityl-1,3-propanediamine acetate
(Sigma), Sulfanilamide(Sigma), anti-INOS antibody(SantaCruz
Co Ltd, Santa Cruz, CA, USA) So|t}.
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A e & dgtdlol n-butanol & 1 LE Ho] 24
14 74 53E3te] n-butanol FIE

[ modified Bo-yang-Hwan-o-Tang (mBHT; 100g) ]

l Extract with n—hexan 1L

[ n-Hexane layer{mBHT-hexan; 0g) ]

Extract with MC 1L, Incuvation RT24h
Concenfrated in vasuo

[ Methylene Cloride layermBHT-MC;3.5g) ]

lExxm with ET0ACIL. Incuvation RT 24h

Concentrated in vasuo

[ Ethylacetate layer(mBHT-EtOAc;1.5g) ]

lExlraﬂ with n-buthanal 1L. Incuvation RT 24h

[ n-Buthanol layer(mBHT-BuOH;1 1g)]

\

[ H,O layer(mBHT-H,0;64q) ]

Fig. 1. Scheme for preparation of the mBHT extract and its
fractionation
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& Heiste] X2t HjgRsich AEle Szt u)
FH 100 woll T F] Griess A2H0.1% NED/1%
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Aoz 23] AHE th lysis buffer(530 mM HEPES,
pH 7.4, 150 mM NaCl, 1% deoxycholate, 1 mM EDTA,
1 mM PMSF, 1 wg/ml aprotinin) 0.1 nl©& lysisAl7]aL
12,000 rpmellA] 202 H4Eelste] gulds FEa3
2w 7z didEe] FEE protein assay solution® &
et o, 30 g BHES 2 x sample buffer (100 mM
Tris-HCl, pH 6.8, 200 mM dithithreitol, 4% SDS, 0.2%
bromophenol blue, 20% glycero)®} 4901 10-15% SDS-
PAGEE &3l #elstgith. #eld gelde] @iidS NC
membrane® 2 transferA]7)aL Z} membraneS 5% skim
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Fig. 2. Effects of mBHT fractions on the viability of BV2 cells

Cells were treated with different concentrations of the methylene
cloride(mBHT-MC), ethylacetate fraction (mBHT-EtOAc), 7-butanol
fraction(mBHT-BuOH) and water fraction (mBHT-H,0) with LPS(1 g/
mé) for 24h, and cell viability was determined by MTT assay. Results of
three independent experiments were averaged mean value of three
independent experiments (SD=bars), and are shown as percentage cell
viability compared with the viability of untreated control cells. s :
significantly different with LPS only (+ : p<0.001).
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Fig. 3. Effects of the mBHT fractions on NO production in
LPS-stimulated of BV2 cells

Cells were treated with different concentrations of the methylene
chloride(mBHT-MC), ethylacetate fraction(mBHT-EtOAc), 7-butanol
fraction(mBHT-BuOH) and water fraction (mBHT-H,0) for 30 min,
and then stimulated with or without LPS(1 xg/mf) for 18h. The
nitrite concentrations in medium were determined by Griess regent
assay. Results of three independent experiments were averaged
mean value of three independent experiments (SD=bars). Statistical
test : a significantly different with control, b significantly different
with LPS only (x : p<0.05. s : p<0.001).
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o ] NO9 ¥&+ 5194053 pM=E v vt ZA=¢
on LPSE AstdS W 1009030 1M == 7}
HYok mBHT-MCE 1, 5, 10, 50 we/ml o)A zbz}
9.38+0.30 uM, 834+0.84 uM, 556+0.32 1M, 452+0.04
M= 245901 mBHT-EtoAce 27} 837+1.10 1M,
767+0.30 pM, 757¢1.90 uM, 545+1.62 M=E ZH = o]
fFoldola A FEol oEFHOZ NO 4o A
itk ¥ mBHT-BuOHL 1, 5, 10, 50 wg/nl EEol|A]
N0 %7} 863+1.10 uM, 866+1.65 1M, 803+1.39 1M,
564+0.11 tME ZA %] 50 wg/nl FEANAT F2% 2]
NO A4 #ZAraa37F Jebskom, mBHT-HO= 1011+
0.14 uM, 984057 uM, 871+0.62 uM, 834+0.28 M=
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Fig. 4. Effects of the mBHT fractions on NO production in
LPS-stimulated of BV2 cells

Cells were treated with same concentrations(A : 10 xg/ml, B : 50
ug/ml) of the methylene chloride(mBHT-MC), ethylacetate fraction
(mBHT-EtOAc), n-butanol fraction(mBHT-BuOH) and water fraction
(mBHT-H,0) for 30 min, and then stimulated with or without LPS(1
ug/mf) for 18h. The nitrite concentrations in medium were determined
by Griess regent assay. Results of three independent experiments
were averaged mean value of three independent experiments
(SD=bars). Statistical test : a significantly different with control, b

significantly different with LPS only (+ : p<0.05. #+ : p<0.01).
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Fig. 5. Effects of the mBHT fractions on LPS-induced iNOS
expression in BV2 cells

Cells were treated with same concentrations (50 ug/mf) of the
methylene chloride (mBHT-MC), ethylacetate fraction (mBHT-EtOAc),
n-butanol fraction (mBHT-BuOH) and water fraction (mBHT-H;0) for
30 min, and then stimulated with or without LPS (1 xg/mé) for 18h.
The protein levels were determined Western blot. Results of three
independent experiments were averaged mean value of three
independent experiments (SD=bars). Statistical test : a significantly
different with control, b significantly different with LPS only (+ : p<
0.05. ##x 1 p<0.001).
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