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Extraction and biologic activities of active anti-lipopolysaccharide compound from

Scutellaria baicalensis Georgi
FU Jian-feng CAO Hong-wei WANG Ning LIU Xin YANG Dong ZHENG Xin-chuan LU Yong-ling ZHENG
Jiang Medical Research Center Southwest Hospital Third Military Medical University Chongqging 400038 China

Abstract Objective To isolate and extract the anti-lipopolysaccharide LPS active compounds from
Scutellaria baicalensis Georgi. Methods A series of fractions was prepared by macroporous adsorptive resins
and HPLC from the aqueous extract of the herb. Their binding activity to lipid A and the neutralization to LPS
were detected by the biosensor technology and kinetic turbidimetric limulus test. The active compounds against
LPS were screened. RT-PCR and ELISA was used respectively to detect the expression of TLR4 mRNA and
measure the release of TNF-o in RAW264. 7 cells exposure to LPS 100 wg/L  with or without the screened
compound pretreatment. Results  Five HPLC products were isolated from the herb and named from S3K1 to 5.
Among them S3K1 had the highest bind activity to lipid A and significantly inhibited the coagulation reaction
induced by LPS 0.2 pg/L at the dose of 2.0 mg/L. The expression of TLR4 mRNA was increased after the
cells exposure to LPS however this effect was attenuated by the pretreatment with S3K1 in doses of 40 80
160 mg/L. The supernatant TNF-« level was significant decreased in a negatively dose-dependent manner when
S3K1 was used to treat the cells before LPS stimulation. Conclusion An active anti-LPS compound S3KI is
attained from Scutellaria baicalensis Georgi which neutralizes LPS inhibits the expression of TLR4 mRNA and
suppresses the activity of RAW264.7 cells after exposure to LPS.
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Lipid A Lipid A
PBS 0.2¢/L 5upul Lipid
sepsis G~ A
G 95% 2 endotox- 14 LPS
in/lipopolysaccharide LPS G~ 2.0 mg/L 100 pl
LPS LPS 0.2 pg/L 100 pl LPS
LPS 100 I LPS 0.2 pg/L 100 pl 37°C 30 min
LPS EU/ml
1.5 S3K1 LPS RAW264.7 TLR4 mRNA
RAW264.7 6 3 x10°
S3K1 0 20 40 80 160 mg/L
LPS 0.5h LPS 100 pg/L
medium 4 h TriPure
RNA ¢DNA PCR PCR
S3KI1 LPS Primer Premier 5.0 B-
actin 456 bp 5'-CCCTGTATGCCTCTGGTC-3' 5'-
GTCTTTACGGATGTCAACG-3" TLR4 285 bp 5'-TTTAT-
1 TCAGAGCCGTTGG-3' 5'-AGTTGCCGTTTCTTGTTC-3
1.1 PCR
RAW264.7 ATCC 25 pl 94 C 3 min 94 C 30 s
AB-8 51 C 30s72°C  60s 30 72C 5 min
M2128 LPS 0111 B4 043K4112  Sigma PCR 6 ul 15 g/L GoldView
TNF-q ELISA RT
ReverTra Ace-a-" TLR4 mRNA/B-actin mRNA
PCR 2 x Tag PCR MasterMix 1.6 S3K1 LPS RAW264. 7 TNF-«
€O, Thermo DMEM RAW264. 7 1 x 10°
Teycler-™ Thermal cycler PCR Model 550 ml ! 96 200 pl/ 37 °C 5%
Bio-Rad Co, 4 h 200 pl
1.2 DMEM 0 10 20 40 80 160 mg/L
1.2.1 AB-8 400 g S3K1 0.5h LPS 100 pg/L
24 h medium 4 h
500 g 5.0L 24 h ELISA TNF-o
100 °C 1 h 9000 r/min 35 min
1oL AB-— 17 S3KI RAW264.7
8 4 MTT * S3K1 0 10
3 20 40 80 160 320 mg/L.  RAW264.7
5 490 nm D 490
1.2.2 25%
0.5 mg/ml 10 pl 275 nm oDs/ 1.8
CI8 150 x4.6 mm 5 pm 25 °C 1 ml/min ¥ SPSS 1.0
1.2.3 5
275 nm KF-C18 25 C
15 ml/min 200 mg/ml 20 ml 2.1
HPLC S3K1 4.125 min  S3K2 12.945
1.3 Lipid A min  S3K3 17.840 min S3K4 31.136 min S3K5 38.495 ~

42.513 min 5
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; LPS 3 LIPS+ S3KI 20 mg/L 4 LPS + S3KI 40 mg/L
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2.2 Lipid A 4 S3K1 LPS RAW264.7 TLR4 mRNA
Lipid A S3K1
Lipid A 2 1 S3KI LPS  RAW264.7  TLR4 mRNA
150 TNF-«a n=3 xxs
TLR4 mRNA/B-actin mRNA TNF-a ng/L
=1 0.152 £0.044 141.82 +36. 03
2 100} LPS 0.711 £0.027 1 757.61 £207.25
=) S3K1
10 mg/LL 1 577.99 +164.56
50 S3K3 20 mg/L 0.697 +0.028 1 499.03 +96. 85
S3K4 40 mg/L 0.435 +0.078% 1 324.53 +149.73%
S3K2 80 mg/L 0.323 £0.073% 893.87 £140.77°
. - S3K5 . 160 mg/L 0.159 +0.031* 799.97 +124.212
0 1 2 , 3 4 a P<0.05 LPS
t/min
2 Lipid A 2.6 S3K1 RAW264.7
2.3 LPS MTT D 490 0.489 +0.026
S3K1 LPS S3K1 10 ~ 320 mg/L RAW264. 7
P<0.05  S3K5 LPS P>0.05
P<0.05 3 3
1.0p .
0.8 )
= septic shock
Z0.6F 5 . .
E ’ multiple organ dysfunction syndrome MODS
2 4 . 50%~60% > G~
=02
1 LPS 2 LPS+S3Kl 3 LPS+S3K2 4 LPS+S3K3
5 LPS+S$3K4 6 LPS+S3K5
a P<0.05  LPS
3 LPS n=3 xzxs
LPS
2.4 S3Kl1 LPS RAW264. 7 TLR4 mRNA s
LPS 100 pg/L RAW264.7 TLR4 mRNA LPS LPS
40 ~ 160 mg/l,  S3KI LPS TR Lipid A Lipid A
mRNA 4 1 LPS
2.5 S3K1 LPS RAW?264. 7 TNF-o Scutellaria baicalensis
Georgi  ShG
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G 2 Martin G S Mannino DM Eaton S et al. The epidemiology of sepsis
} 3 in the United States from 1979 through 2000 J . N Engl J Med
S3K5 LPS 2003 348 16 1546 —1554.
S3K5 G 3 Genfa L JiangZ Hong Z et al. The screening and isolation of an ef-
) fective anti-endotoxin monomer from Radix Paeoniae Rubra using affini-
ty biosensor technology J . Int Immunopharmacol 2005 5 6
LPS 1007 - 1017.
S3K1 LPS LPS 4 Yibin G JiangZ Hong Z et al. A synthesized cationic tetradecapep-
S3K1 tide from hornet venom Kkills bacteria and neutralizes lipopolysaccharide
LPS RAW264. 7 TNF-a in vivo and in vitro J . Biochem Pharmacol 2005 70 2 209 -
’ 219.
LPS RAW264.7 TLR4 mRNA 5 Akira S Takeda K. Toll-like receptor signalling J . Nat Rev Immu-
LPS RAW264.7 TNF-« nol 2004 4 7 499 -511.
40 80 160 mg/L S3K1 6  Nakamura M Shimizu Y Sato Y et al. Toll-like receptor 4 signal
LPS RAW264. 7 TNF-a transduction inhibitor M62812 suppresses endothelial cell and leuko-
cyte activation and prevents lethal septic shock in mice J . Eur J
LPS 100 Mg/L RAW264.7 Pharmacol 2007 569 3 237 —243.
TLR4 mRNA 40 80 160 mg/L 7 )
S3K1 LPS RAW264. 7 I 2007 42 1 35-37.
TLR4 mRNA MTT S3K1

A
B
C
D
E



