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Inhibitory effect of water extract of Sophora flavescens on inflammation and
oxidative stress through activating Nrf2/HO-1 signaling pathway
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Abstract: Objective To study the molecular mechanisms of antioxidant effect and anti-inflammatory of water extract of Sophora
flavescens (WSF) in lipopolysaccharide (LPS)-induced RAW264.7 cells. Methods The optimum concentration of WSF was
evaluated by CCK-8 assay. The inflammatory model was established with LPS by stimulating RAW?264.7 cells in vitro. Then all cells
were divided into control group, model group, WSF group and WSF control group. The levels of ROS and NO were analyzed with flow
cytometry. Subsequently, the expression of iNOS, COX-2, Nrf2, and HO-1 was detected with qRT-PCR and Western blotting. Finally,
the pro-inflammatory cytokines IL-6, TNF-a and anti-inflammatory cytokine IL-10 were detected by ELISA. Results The CCK-8
assay revealed that 0.01 mg/mL WSF did not affect the cell viability. Compared with control group, the LPS-induced inflammatory
response could significantly increase the production of NO and ROS, and the IL-6 and TNF-a were also significantly increased (P <
0.05, 0.01, and 0.001). Furthermore, the expression of iNOS and COX-2 were significantly increased (P < 0.01, 0.001), but the

ks HEA: 2019-09-05

EEWB.: BXEHRRIEESTIIE (81872832); | ARARMHLIRIIH (2016A020226004); 4R H:Ah-5 B AR i AL & SRR} 22k
ETH (2019A1515010806); | ARAHIB A OAIHZEIE (2017GXIK184); | RETELER LR LTE (20161068);
LBl AR B S E  (gg040952); K2R GIHHIZE H

1EE RN KA, SCRIW, W7 A 22 E AL . E-mail: 635072356@qq.com

*BEEE HF, BIBER, TR A4S E L . E-mail: janalguo@126.com



<158+ e

Chinese Traditional and Herbal Drugs 35 51% %5 13§ 202041 A

expression of Nrf2 and HO-1 were inhibited (P < 0.05). However, compared with model group, the WSF group not only significantly
decreased the levels of NO, ROS, IL-6, and TNF-a, but also decreased the expression of iNOS and COX-2 (P <0.05,0.01, and 0.001).
In contrast, the the level of IL-10 and the expression of Nrf2 and HO-1 were significantly increased (P < 0.05, 0.01, and 0.001).

Conclusion These results suggested that SF exerted protective effect against LPS-induced inflammatory and oxidative responses in

RAW 264.7 cells by the activation of the Nrf2/HO-1 pathway.
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0.01. 0.1. 1 mg/mL) WSF, 24 h J&:fLInA 10 uL
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RAW264.7 ZHfILL 3 X105 NAFLERTT 6 FLIR
o, LEGNRE SRR RS 9E 24 h, 04 R b L] “2.4”7
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Table 1 Sequences of PCR primers

5194 F 51MF5 (5°—3) K bp

HO-1 EM: AAGCCGAGAATGCTGAGTTCA 100
JIf): GCCGTGTAGATATGGTACAAGGA

iNOS 1EM: TGCAGACACGTGCGTTACTCC 130
S If: GGTAGCCAGCATAGCGGATG

Nrf2 1EM: TAGATGACCATGAGTCGCTTGC 156
JJf): GCCAAACTTGCTCCATGTCC

COX-2 1EM: CAGCCAGGCAGCAAATCC 55
% Ih: ACATTCCCCACGGTTTTGAC

B-actin iFAl: AGCCATGTACGTAGCCATCC 228

& : CTCTCAGCTGTGGTGGTGAA
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IR —PT INOS. COX2. Nrf2 Al HO-1 (1 :
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i K FEAR AT LU, 0 i ARr il 2 1 RIB K-
2.8 RIEEEFEM

YIS 2 S RO BRIE] “2.4” TR, W & 44
B:9% BiE, ELISA 25y lksill 1IL-6. IL-10 Al
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WSF 43 24 h J5, RH CCK-8 siu il &4
RAW264.7 A [1)35 77, 45 KK B WSF Jii sk R
T 0.01 mg/mL X 4ufuoEEtERzm (& 1. K,
%+ 0.01 mg/mL WSF 47 J5 L5256 .
3.2 WSF %t LPS i55H) RAW264.7 4HA NO =4
ZppA

SERWE 2 Fow, SXTERALLE, B4 NO
PRI (P<<0.001). SR EE, WSF
REME I 25 4] RAW264.7 41 NO FI7=AE(P<<0.01).
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1 WSF X RAW264.7 4REE IR (X +5,n=3)
Fig. 1 Effects of WSF on cell viability of RAW264.7 cells
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60 kg
50 -
1] 40 4
3 304 =
g it
= 204
o
“ 104
0 ==L
X A WSF WSF X
53X IR LEE: 7 P<<0.001; SR LEF: #P<0.01  #P<<0.001,
3 [
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Fig. 2 Effects of WSF on NO production in RAW264.7 cells
(X E£s,n=3)
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Hxt A, MR YIH INOS. COX-2
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mRNA Fik/KT R E K (P<0.05). SRR
%, WSF BEWS 235 P iINOS. COX-2 mRNA FIA/K
P (P<0.01), BEHRE Nrf2. HO-1 mRNA Fik/K
F (P<0.01), WLIE 4. 1iH] WSF e ] S5 24k
RASAHIERIFRIE, (21 Nrf2. HO-1 ZEFRIXL.
3.5 WSF %} LPS iF5SH) RAW264.7 4HAf iNOS.
COX-2. Nrf2. HO-1 EEKILHIE

JHRE Western blotting SEEAG iNOS. COX2.
NRF2 A HO-1 SEHFRIAKF. S8R (K5, 5
TR ELA, ALY iINOS Al COX-2 R HAFRIAK
FRETHE (P<<0.001), Nrf2 1 HO-1 2K A #ik /KT
BEFK (P<0.05). SHAHLLE, WSF A4
iNOS Fll COX-2 HEARIAKFREFE (P<0.01),
Nrf2 #1 HO-1 R HFRIEK P REF S (P<0.05).
B WSF BEf% BH A0 A0 B U USSR G 5 Y

ROS /KF-/%
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X R

A 400 400 400 400
3001 M 300 j 300 300
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»

3 WSF %} LPS iS58 RAW264.7 #Hffi5h ROS F=EHIEM (X £5,n=3)
Fig. 3 Effects of WSF on ROS production in RAW264.7 cells induced by LPS (X £s,n=3)

ik, WREE Nrf2/HO-1 15 5 RIEF 8L /E T .
3.6 WSF %t LPS i 58 RAW264.7 fHRE A ER T
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"P<0.05 P <0.001 vs control group; #P<0.01 *P<0.001 vs model group
4  WSF %t LPS iS5 H) RAW264.7 4l iNOS. COX-2. Nrf2. HO-1 mRNA FTiLHIFM (X s, n=3)
Fig.4 Effects of WSF on mRNA expression of iNOS, COX2, Nrf2, and HO-1 in RAW264.7 cells induced by LPS (X *s, n=3)
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HXIEALE: P<0.05 "P<0.001; SHEMALLEL *P<0.05 #P<0.01, TIEE
"P<0.05 P <0.001 vs control group; *P<0.05 P <0.01 vs model group, same as below
El5 WSF %t LPS 5589 RAW264.7 0B iNOS. COX-2. Nrf2. HO-1 EEFRIZHIEM (X £s,n=3)
Fig. 5 Effects of WSF on expression of iNOS , COX2 , NRF2, and HO-1 proteins in RAW264.7 cells induced by LPS (X Ls,n=3)
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Fig. 6 Effects of WSF on release of proinflammatory cytokines in RAW264.7 cells induced by LPS (X £s,n=3)
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