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Abstract — Sophorae Flos (SF), a composite of flowers and flower-buds of Sophora japonica, has long been used in traditional
Korean and Chinese medicines for the treatment of hemostasis and inflammation. In this study, we investigated anti-inflam-
matory effect of four EtOH extracts at the difference in blooming stages of flowers on LPS-induced inflammation in RAW264.7
cells. We classified the flowers of Sophora japonica with SF-1 (length of flower is shorter than calyx), SF-2 (length of calyx
is shorter than flower), SF-3 (full bloom), and SF-4 (not blooming at all). We examined HPLC analysis, whether quercetin and
rutin are major component of these Sophorae Flos extracts or not. As a result, SF-1 contained quercetin, but the others did not.
In addition, quercetin, SF-1, and SF-4 act on the suppression of pro-inflammatory mediators including inducible nitric oxide
synthase (iNOS), cyclooxygenase (COX)-2, nitric oxide (NO), prostaglandin E2 (PGE,) against lipopolysaccharide (LPS)-
induced activation in RAW264.7 cells. Of these, SF-1 showed the best anti-inflammatory effect. These results suggest that
Sophorae Flos with the highest content of quercetin would be used for the treatment of various inflammation diseases.
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Fig. 1. Effects of Sophorae Flos (SF) on nitrite production in RAW264.7 macrophages stimulated with LPS. Cells were pre-treated
for 3 h with indicated concentrations of Sophorae Flos extract (SFE), and stimulated 24 h with LPS (1 pg/mL). The concentration
of nitrite (A), (B), (C), (D) were determined as described under Materials and method. Data represent the mean values of three
experiments + SD. *p<0.05 compared to the group treated with LPS.
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Fig. 2. Effects of Sophorae Flos (SF) on PGE, production in RAW264.7 macrophages stimulated with LPS. Cells were pre-treated
for 3 h with indicated concentrations of SFE, and stimulated 24 h with LPS (1 pg/mL). The concentration of PGE, (A), (B), (C),
(D) were determined as described under Materials and method. Data represent the mean values of three experiments + SD. *p<0.05

compared to the group treated with LPS.
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Fig. 3. Effects of Sophorae Flos (SF) on protein iNOS and
COX-2 expression in RAW264.7 macrophages stimulated with
LPS. Cells were pre-treated for 3 h with indicated concentra-
tions of SFE, and 24 h with LPS (1 ug/mL). Western blot
analysis was performed as described in Materials and method,
and representative blots of three independent experiments are
shown.
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Fig. 4. Effects of quercetin on protein iNOS and COX-2 expression in RAW264.7 macrophages stimulated with LPS. Cells were
pre-treated for 3 h with indicated concentrations of quercetin, and 24 h with LPS (1 pg/mL). Western blot analysis was performed
as described in Materials and method, and representative blots of three independent experiments are shown.

A
25+

20+

151

101

Nirite(uM)

5+

0-

LPS - + + + o+ o+
Quercetin(uM) - - 5 10 20 40

B
100 -

80 A

60 -

40

PGE, (ng/ml)

20 -

0
LPS - + + + o+ o+
Quercetin(uM) - - 5 10 20 40

Fig. 5. Effects of quercetin on NO and PGE, production in RAW264.7 macrophages stimulated with LPS. Cells were pre-treated
for 3 h with indicated concentrations of quercetin, and stimulated 24 h with LPS (1 pg/mL). The concentrations of nitrite (A), PGE,
(B) were determined as described under Materials and method. Data represent the mean values of three experiments + SD. *p<0.05

compared to the group treated with LPS.
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Fig. 6. HPLC chromatograms of the various extracts at the differenent blooming stages of Sophorae Flos.
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