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Study on mechanism of action of biochanin A on osteoarthritis in vitro
HE Peng, LI Xiu-cheng, HE Zheng-zhen, ZHOU Xian-chen
tional Chinese Medicine Hospital/Yichang Hospital of Traditional Chinese Medicine , Yichang Hubei 443000, China)

(Department of Orthopedics, China Three Gorges University Tradi-

Abstract: Objective To investigate the mechanism of action of hiochanin A (BCA) on osteoarthritis through in vitro experiments.
Methods Primary rat chondrocytes were extracted and cultured , and then divided into the control group (without inducer or interferant) , the
model group [10 ng/mL interleukin-18 (IL-18) induction | , and the BCA group (10 ng/mL IL-1B induction+0,3,6,12,24,48 wmol/L BCA
intervention). Cell activity was detected by methyl thiazolyl tetrazolium (MTT) method. Senescence-associated B-galactosidase (SA-B-gal)
staining was used to observe cell senescence. Intracellular inflammatory factors and oxidative stress indexes were detected by enzyme-linked
immunosorbent assay (ELISA) , the levels of related proteins were detected by Western blot, and the affinity between BCA and Nrf2 was
verified by molecular docking technology. Results  After screening the concentration of BCA with MTT, 6, 12 and 24 pmol/LL BCA were
selected for subsequent experiments. Compared with the control group, the chondrocyte activity and the activities of catalase (CAT) and
superoxide dismutase (SOD) in the model group were significantly decreased (P<0.05). The number of SA-B-gal positive cells and expres-
sion levels of tumor necrosis factor-a (TNF-at) , interleukin-6 (IL-6) , and malondialdehyde (MDA) increased significantly (P<0.05). The
expression levels of type I collagen (COL2A1) and aggrecan (ACAN) were significantly decreased (P<0.05). Compared with the model
group, the above conditions were significantly reversed in the BCA group (P<0. 05). In addition, BCA could significantly reduce the degrada-
tion of inhibitor kappa B alpha (IkB-a) and nuclear translocation of NF-kBp65, and promote the expression of Nrf2 in the nucleus and the
expression of human heme oxygenase-1 (HO-1) in whole cells (P<0. 05). The results of molecular docking further confirmed that BCA had
the highest affinity with Nrf2. Conclusion BCA can inhibit oxidative stress and inflammation of osteoarthritis chondrocytes by regulating
Nrf2/NF-kB signaling pathway in vitro, and alleviate joint injury.

Keywords: biochanin A ; nuclear factor erythroid derived 2-like 2; NF-kB signaling pathway; oxidative stress; inflammatory response
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W [ff (enzyme-linked immunosorbent assay , ELISA ) i 7]
&0 A LTI E YR A PR ] B SRR
WA & A BRI Y TRARAR; —st A
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RGP S N, 5 AT PR AR, AT R AT 240 L A STk I oK

W B O RACEIRAE
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NF-B 3 F§ 0 987, 1280 B 0] 82 50 s A 9d 1
RAE I, 78 8 AL I8 i 3R 40 v k4 B
Nrf2 2 A TP AE IR T 1) T2 SR N, IE W A
PRAME TR N2 5 Keapl Z5 5 R &Y, 2 2041l
J& » Keap 1 0924 bt 24 FR 5% JE B A& 1 , T2 200 Nef2 7 40 U A%
RN B, 5P R N eSS A A Bh & Rt
PR AT T I K F5 S AR 3K | B ) F5 5 HO-1 Fgs
JEH K S-SR g, e sl SR A i SR R R S LA P
4 i 4 37 S A N 05 T 0 A0 405 01 4 AR AR I R AR
AP Ah | Nef2 AH SCAF 5 % H At 5% 5 B (i
NF-«xB) BA AR, 7R T Nef2 {55 0] KL
AR, 5 BT AN ORI 9 RE B F 25 DA OG!S
TL-18 3% ] J 8l 1B BB R AL , I3 13 1% 1% NF-xB
(G5 — 2L T UF LK 255, 155 NF-xBp65 5 i/ ,
T T 80— R RAE R ", ARBERE SEIESE T
BCA 7T Lt 35 8055 Tk B-ou 1) % i Al NF-kBp65 (1% 5%
D7, SR I 8 3 43 X 42 %, 2 30 BCA 5 Nef2 B
RN T) B8 BCA BT REXS Nef2 7= A 52 . A H)F
FEEE R BN IL-18 15 S5, Nef2 25 P 40 i itk A4
Ji A% 5 1 BCA 15 , Nef2 78 40 il A% v (1 2 35 FT HO-1
EHBRh R RE A, X — L UEH T BCA 5
Nrf2/NF-kB {5538 [ 7] BB 2% VI AH G .

25 b AR SEEGUESE T BCA 7R 1L-18 35 S 1 4K
B BA PR BURIRVE R, AT BRI AR 40 5%
JiE PRI 7K -, 4 i ECM R g L2 S8 A0 R s g, M T 2%
il 2 20 A, CAE FH AL W] BB 5 A 5 Nf2 100 1
NF-«B il A %o AW R Z A TE FAURR T
BCA X Nrf2/NF-kB {5 5 38 B3 70 OG5 [ 52 i, oK
3 Ao A P S 3 R AR R R AT I, A I A e R S
IS UESE BCA FEH &7 R R TEAE .
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