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The immune system protects the body from bacterial infection and disease, as well as cancer that de-
velops following the mutation of cells. Aging exerts adverse effects on the immune system, such as
chronic inflammation, resulting in rheumatoid arthritis. The purpose of this study was to investigate
the anti-inflammatory effectiveness of Scutellaria baicalensis, which contains baicalin. HPLC analysis
showed that 5. baicalensis hot water extracts (SBWE) contained 42.2 mg/g of baicalin. To evaluate the
cytotoxicity of SBWE, an MTT assay was carried out in Raw264.7 cells. No cytotoxicity was observed
below 160 png/ml of SBWE. SBWE at 40 ng/ml reduced the amount of nitric oxide produced by mac-
rophages stimulated with lipopolysaccharide by 40%. In addition, SBWE inhibited phagocytosis stimu-
lated with zymosan. Furthermore, the content of tumor necrosis factor-alpha (TNF-a) produced by the
macrophages was decreased in the presence of SBWE in a dose-dependent manner. SBWE also in-
hibited the production of interleukin-1 beta (IL-1 ) in a time course experiment. Moreover, treatment
with 20 ug/ml of SBWE remarkably decreased the expression level of cyclooxynase-2. The results pro-
vide evidence that SBWE may exert an anti-inflammatory effect through modulation of the immune

system.
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tric oxide synthase (iNOS)$} cyclooxygease-2 (COX-2)
Ae dE2AY 45 AAE AAAH o] 59 BHS AAF
EFAL ZAHFoZ §83 JIA=ZAZAY s
A B7rE 10, 17].
| 58 33 (Scutellaria baicalensis)& giﬂr‘)ﬂ 3= o
dA 2B o7 gulo|y X~ g, FF4, g1 2
a8 Add g3} glo] A5HoE *}%Q‘Hi@ SR
A ol th[7, 19, 21]. B ®EE ¢
noids® $Hratal 9loH, & e 5
8 7= baicalin, baicalein, oroxylin A 18 I wogonin?} 2
& polyhydroxyflavonidsll A #Z = ¢ tH3, 11]. wepA &
ATe 2" S47Y AE e EAE= lipopoly-
saccaride (LPS)E @EWEE ¥oA &4 3H Raw264.7 Al
XA FFEFFEEY INOS, COX-2, interleukin 18| 1L
TNFast 22 A3 AmALA o vAe G 2AEHA &
4% 195 2ASIA .
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terg ot q4#d £ I o9 10 mlE HPLCY injection
5. ol &M == 1% formic acid (solvent A)%F
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A 302, 4.6x250 mm, 5 ml, USA)< ©] &3} % 1, baicalin®]l T
SA1 k7 280 nmoll A 10, 25, 50, 100 mg/mle] FEZ 243}
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A ZuFE 93 Dulbecco’s Modified Eagle’s Medium
(DMEM), Trypsin-EDTA, penicillin / streptomycin / am-
photericin (Z+7} 10,000 U/ml, 10,000 pg/ml % 2,500 pg/ml),
fetal bovine serum (FBS) A 92 Gibco BRL, Life Technologies
(Paisley, Scotland)® B T U8FATH Raw264.7 A E=
American Type of Culture Collection (Manassas, VA, USA)
0% HE AFugkth Raw2647 A EE 5% COZ 37Tl Al
95% o]} FEE FAT wjF7 oA 10% fetal bovine se-
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S Z33= DMEM Hj A ol A uj st glh.

MTT assay

Hansen [8]4] W ol wel Raw264.7H o] e G7E 5
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Nitric oxide assay

Raw264.7 | L2 HH A H NOY %2 Griess A S ©]
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ug/ml =55 AA gt 143 5 LPSE 1 ug/ml A &g
5 24X et A2k A5 A TF Griess Al oF
S T3t 96 well plated Al 108 < F-3AZ T 540
nmo A FFEE SAST I HE RHCE AT

Phagocytosis assay

Raw264.7 N X & &3t DMEMH| A& ©] &3t 24well
plated]l 2417 Hj kst Tk A2 5 EF F5E 25,5,
10, 20 22|31 40 pg/ml FE=E AAF 3t 142 & v g
< AASAT PBS 1 g/100 mlol =<1 5 30%3t 7HE A4 &
A 24827l zymosan A 10 pl¢} NBT (nitroblue tetrazo-
lium) 20 pl 18] 3 PBS 470 ulE A g stsich. F#3 4o &
620 nmol A FREE FAL 1 HE %o E Fibst
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YHS 0|88 Phagocytosis assay
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Western blot analysis

Raw264.7 Aol &% &5 8450 mM Tris - HCI, pH
7.5, 04% Nonidet P40, 120 mM NaCl, 1.5 mM MgCl, 2 mM
phenylmethylsulfonyl fluoride, 80 ng/ml leupeptin, 3 mM
NaF and 1 mM DTT)= #7}8ke] 4Tl A 30 min &< 22 st
ATt 10 uge] MEEEH S 10% Tris - HCl geldl A 17195
T i de A7 F O 2 nitrocellulose membranel. 2 7 0]
A AT I o 10% skim milkE nitrocellulose membrane®]|
A Agetn 52 gl Ao thg 134 A (anti-INOS, anti-
COX-2, anti-IL-1B3, anti-TNFa 123 anti-Bactin)& A & &
g 23 FAE AY F, chemiluminescent ECL kit
(Amersham Pharmacia Biotech)& At-&3to] £Add S 4
39 th. Western blot®] band+ LAS3000® image analyzer
(Fujifilm Life Science, Tokyo, Japan)& ©| &3¢ #&3s4 0t

RT-PCR analysis
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o 260 nmoll A A Fet Tk 2 & RNA (1 pg)= 42°Col
A 1X reverse transcriptase (RT) buffer, 1 mm dNTPs, 500
ng of oligo (dT) 15 primers, 140 U of murine Moloney leu-
kaemia virus (MMLYV) reverse transcriptase 18] 3 40 U of
RNase inhibitorg %33+ mastermix®] 45% &<+ WA/ e
ZH 97 Holth PCRE TNFa, iNOS 183 glycer-
aldehydes-3-phosphate dehydrogenase (G3PDH) mRNAE
FZ 7171 938 automatic Whatman thermocycler (Bionme-
tra, Kent, UK)E AH§3t] 3530t 4dt= (DNAE 5%
AN7171 8) AEd Zebolr] Al EAE Thge BET TNFa
(forward primer: 5-TCTCTCTAATCAGCCCTCTG-3, reverse
primer: 5-CCAACTGGT TATCTCTCAGC-3), iNOS (forward
primer: 5'-AAGCTGAAATGAATGAGGA-3', reverse primer:
5-GACCTCAGATAATGCAGAGC-3), G3PDH (forward
primer: 5-TGA AGGTCGGTGTG AAC GGATTTGGC-3' re-
verse primer: 5-CATGTA GGCCATGA GGATCCACCAC-
3) PCR A E S 2% agarose geldl A719F A7 H ethi-
dium bromide® H*3}% 2 H, AlphaEase® gel image- anal-
ysis software (alpha Inotech, San Leandro, CA, USA)E A&

kel At sid.
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Fig. 1. Qualitative and quantative analyses of baicalin contained
in SBWE. (A) TLC analysis of hot water extract of SBWE
and baicalin. (B) HPLC analysis of hot water extract of
SBWE and baicalin. (C) Calibration curve of the stand-
ard baicalin in the range of 0.005 mg/ml to 0.1 mg/ml.
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Table 1. Relative contents of baicalin in contained in SBWE

Rt Area (%) Rt Area (%)
10.461 3.8349 13.231 23.7958
10.754 3.4935 14.743 5.2270

12.135 (Baicalin) 499151 16.431 2.8003
12.629 4.3989 Total 31.8231
12.890 6.5345 22.074 3.2020

Table 2. Quantative analysis of baicalin comtained in SBWE us-
ing calibration curve equations of the standard baicalin

Sample  Retention time .
. Contents Equation
No. (min)
Baicalin® 3.8 £22 mg/g ¥ = 28002+ 418.35

R?=0.991
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Fig. 2. Effect of SBWE on viability of Raw264.7 cells. The cells
were treated with SBWE at the indicated concentration
and cell viability was determined by MTT assay after

+ SD from

three independent experiments. Level of significance

was identified statistically (*, p<0.05; **, p<0.01) using

Student’s ¢ test.
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Fig. 3. Effect of SBWE on nitric oxide in Raw264.7 cells. The
cells cultured in phenol red and serum-free media were
pretreated with different concentrations of SBWE for 1
hr and stimulated with a 1 pg/ml of LPS for 48 hr.
Conditioned medium was mixed with an equal amount
of the Griess reagent and the absorbance, measured at
550 nm, represented the amount of NO, (stable oxida-
tion product of NO) in the medium. The values obtained
were compared with those of standard concentrations
of sodium nitrite dissolved in Dulbecco’s modified
Eagle’s minimal essential medium (DMEM), and the
concentrations of nitrite in conditioned media of sam-
ple-treated cells were calculated. Data are given as
means of values + SD from three independent experi-
ments. Level of significance was identified statistically
(*, 7<0.05) using Student’s # test.
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Fig. 4. Inhibition effect of SBWE on phagocytosis induced by
zymosan A. Phagocytosis of RAW264.7 cells was eval-
uated by NBT. Cells cultured were pretreated with dif-
ferent concentrations of SBWE for 1 hr and stimulated
with a Zymosan A for 6 hr. Data are given as means
of values = SD from three independent experiments.
Level of significance was identified statistically using
Student’s ¢ test.
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Fig. 5. Inhibition effect of SBWE on phagocytosis induced by
fluoro conjugated-zymosan A. Phagocytosis of RAW
264.7 cells was evaluated by fluorescence. Cells cultured
were pretreated with different concentrations of SBWE
for 1 hr and stimulated with a Zymosan A for 6 hr.
Data are given as means of values = SD from three in-
dependent experiments. Level of significance was identi-
fied statistically (*, p<0.05) using Student’s ¢ test.
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- Fig. 6. Effect of SBWE on protein expressions of
TNFa, iNOS, COX-2, IL-1Band in Raw
264.7 cells. The cells were treated with
SBWE at 2.5, 5, 10, 20 and 40 ug/ml prior
to stimulation of cells with LPS at 1 pg/
ml. Western blot analysis of cell lysates
was performed wusing antibodies as
indicated.

Fig. 7. Effect of SBWE on protein expressions of
TNFa and IL-13 in Raw264.7 cells with
time. The cells were treated with SBWE

16 at 40 pg/ml prior to stimulation of cells

with LPS at 1 ug/ml for 1, 2, 4, 8 and
16 hr. Western blot analysis of cell lysates
was performed using antibodies as
indicated.
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Fig. 8. Analyses of gene expression of TNFaand iNOS
in Raw264.7 cells treated with SBWE. Cells
were stimulated with LPS and their gene ex-
pressions were analyzed using RT-PCR.
Respective G3PDH mRNA expression levels
were used to confirm the equal amounts of
RNA used for cDNA synthesis.
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