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Abstract

BACKGROUND: Previous studies have found that Bushen Tiaogan prescription can significantly improve the symptoms of osteoarthritis, with a positive clinical
effect, but there is still a lack of relevant experimental evidence.

OBJECTIVE: To explore the effect of serum containing Bushen Tiaogan prescription on interleukin (IL)-1B-induced chondrocyte apoptosis and its molecular
mechanism.

METHODS: Passage 3 chondrocytes from rats were randomly divided into four groups: PBS group (control group), 10 pg/L IL-1B group, 10 pg/L IL-1B+5%
Bushen Tiaogan prescription group, 10 ug/L IL-18+10% Bushen Tiaogan prescription group, in which chondrocytes were treated for 24 hours. Flow cytometry
was used to detect cell apoptosis, and western blot was used to analyze the expression levels of SOX9, NF-kB P65 and p-NF-kB P65 proteins. An approval was
obtained from the Animal Experimental Ethics Committee of Guangzhou University of Chinese Medicine.

RESULTS AND CONCLUSION: Compared with the control group, IL-18 induced chondrocyte apoptosis (P < 0.05). Compared with the IL-1B group, the apoptosis
rate of chondrocytes in the 10 pg/L IL-1p+5% Bushen Tiaogan prescription and 10 pg/L IL-1B+10% Bushen Tiaogan prescription groups significantly decreased

in a dose-dependent manner (P < 0.05). Compared with the control group, the expression of SOX9 in the IL-1B group was significantly lower than that of the
control group (P < 0.05), and the expression of p-P65/P65 was significantly higher than that of the control group (P < 0.05). The expression of SOX9 in the

10 pg/L IL-1B+5% Bushen Tiaogan prescription and 10 pg/L IL-1B+10% Bushen Tiaogan prescription groups was significantly higher than that in the IL-1B group
(P < 0.05), and the expression of p-P65/P65 in the 10 ug/L IL-1B+10% Bushen Tiaogan prescription group was significantly lower than that in the IL-1B group

(P < 0.05). To conclude, Bushen Tiaogan prescription may inhibit IL-1B-induced apoptosis of rat osteoarticular chondrocytes by regulating SOX9/NF-kB, and play

arole in alleviating articular cartilage degeneration.

Key words: osteoarthritis; Bushen Tiaogan prescription; articular cartilage; SOX9/NF-kB
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B, B R 2R 1 SOX9 Y mRNA FITEE 1 Rk FRAIK, 1%
[X-¥- kB(nuclear factor-kappa B, NF-kB) /& SOX9 4% T f) 4 iE
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1 ##F0755% Materials and methods

1.1 &t FAME T RSN RS, 2 A E b
BRIE T Z 0T, 2 AP LLECR A LSD-t /46

1.2 B ARE T 2020 4F 6 & 10 HAE) MHEZG R
A R 2GR B S 08 = E A

1.3 ##

131 SEBEhY SPFuMEtE SD KR8 K, 3 AW, &
220-280 g, HHJ MR RS RO B A A VRS

IS SYXK( 2 )2013-0001.

1.3.2 SEIRZG& AR KR A4iffi /-2 1p(PeproTech, 400-
01B-10, %[ ); CCK-8( # = K, C0038, [ ); DMEM 75
WE ¥R 772 (C119955008T). fifi 2 IfiL i (10099141).0.25% i ( &
EDTA, 25200072). 0.25% Jif i ( 4~ 27 EDTA, 15050065). 7
HR B R WP (15140-122)( $ T 35 [ Gbico 24 7] );
A — $1 SOX9(82630S). Phospho-NF-kB p65(3033T). NF-«kB
p65(8242S). B-actin(3700S)( ¥4 4 T- 25 [H CST A7) ), Anti-
Collagen Il antibody(abcam, ab34712, Z£H); I AKREEH
fil; DAPI(sigma, C6885, £ ); 1% HZRfEYL ( REH,
G3663, JLET); FITC Annexin V Apoptosis Detection Kit I(BD,
556547, K[ ); *MNFRAMTT (B 86 128, fii4: 158,
AN 158, flk 30g. M4 15g. )1 10g. H~j 30g.
Bt 12g. JIIBRTF 128, AR 158, %fL 158, A &7
15g. H% 10g), 3£ 206 g 4£2 ( M) M A EZAKZEE =M
JREFT AT 54t ).

1.3.3 FEAE EVZEeE (F B REDET R ARA
A, T/ ); CO, 4R IE4E (Thermo Scientific, EE ); i
R YHHE{X (ACEA, Novo Quanteon); 13| ¢ Y6 5 %% (Nikon,
HA): m RS ROGAR X (BIO-RAD, £ ): £ Ik
g hRAX tecan, it ).
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B IF 2 ARIR Y 200 mL. MR (ZGHSLI TR hAd
7515, SERONE N R EAS H 21.45 g/kg( bRt A & ),
R O R B4 253 BE A R BE AR R AREE , IE TR
9: 00 f115: 00 LA, HFRMER 2. LEH7d. T
RXFEBGE 1 h, KEFERIEKR G, CHEEE, BED)
kR, EIEHE 2 h, FHE.CHL 3 000 r/min B0 15 min,
W B b iE R, 7E 56 C/KE 4 KiE 30 min, FH 0.22 um G
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1.4.4 4ttt 4% 1x10° LI 4H B ECEERD T4 3 F 10
24 fLIRF, HMPRERFRFETRRER 240 J5; 40g/L Z A =R
[& %€ 41 Y 15 min, PBS YE4iie 3 ¥k, ¥k 5 min; FH 0.2% K
Triton 7L 25 min, PBS ¥E40AE 3 ¥k, £k 5min, 5% fifg4-
Wy w3 1 hy PBS P4l 3 Ik, &K 5 ming JIA—
Pifa 4 Cib, RHWE—HTH PBS iGLe4iMl, M=k
DAPI ¥ & 1 h, PBSIEVdf, H[E, ®OLET; %
EIERA G YR =S IRty S E SN ) i <
1.45 CCK-8 7% HUEE 3 AXHH 4 M, 96 LK & FL#E
2 000 M0, DAAS[AHR L ) &5 24 17 (0.625%, 1.25%, 2.5%,
5%, 10%) %3 B3EAT AbFR 24, 48, 72 h, FHE IR ]S,
[ EEFLIN 10 pL CCK-8 ¥, REIEFRIRAE A ML S SR A i
2 h, BEARACI 450 nm AR R (St FE A FR DL ).
1.4.6 AR — U TR HCE 3 ARECE A, 6L
B A FLEE R 1.8 mL & 2x10° AN i (4 AR, WA 48 h
Ja, OXTHREZ: fnA PBS 200 uL; @E 43 18 4H: A
PBS 200 ul+10 pg/L HAHMRA 2 1B 2 uls 3 5% FME A 77 &
ZHIME 4 : BN PBS 100 ul+10 pg/L 42 1B 2 ul+ 424
1M 100 ul; @ 10% #NE 75 & 25354 : A 10 pg/L F
YA 1B 2 pl+ 2451035 200 pL. 7F 37 °C, 4% 5%C0,
B FRAR TP AL FR S A M 24 h, WCEEREFREE LIS, B0 EF L
s TYA B PBS Wi 13, F AN EDTA [ 0.25% Jif i v 14 44
LS NN T4 (1) PBS WRAT, W £E4E M, H 3 000 r/min [)§%i%
B0 5min, F_EJE; {# A 100 uL 1xbuffering 5 £ 4 i,
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1.4.7 Western blot &3l SOX9. p-P65. P65 K HFiA HUZE 3
YT A, 6 FLIR LR 1.8 mL & 2x10° AN 4H i fr 41
MoE, WEEE 48 h s, OXFHEZH: So PBS 200 uL; @AM
Mifr25 1B 4H: SN\ PBS 200 pL+10 pg/L HAHMIA 35 1B 2 pL;
® 5% #NE AT S ZMIE: o\ PBS 100 pL+10 pg/L FH 4
i/ % 1B 2 ul+ 5241197 100 pL; @ 10% S A7 & 24510
THEH: NN 10 pg/L 4/ 3R 1B 2 pl+ 5 2517 200 pl.
1537 °C, RG34 5%CO, 55 74 h AL HR 3K B 41 24 h, 1
ERAHMY, B0 E NN SRR, SR IR B 0T, B O HL B R,
HHE E 5 20 pg ST AT SDS-PAGE HiJk, i 54 H %
4% PVDF i, 5% Mifa2-9h3t i, mA—3$t, [FESLL B-actin
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HFFE 1h, ECL R, FERANREACTER, HBRMA.
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2 258 Results
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B 7 S 56 Y0 1B DA P AR5 24 I 37 3 55 6 B A B e s MR
WA 2.

2.3 ANERARF A2 d st & e & 1B S AE il
AT %em 5 PBS 4IMEL, AR 1B A S HCE 4
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SOX9 [MZRIA R A T 4/ % 1B 4 (P < 0.05), 10% #h'&
T 75 & 245 fiE 41 p-P65/P65 B ELT A& 1B 4 (P <
0.05), VLA 4.
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Figure 4 | The effect of serum containing Bushen Tiaogan prescription on the expression of SOX9/NF-kB WEMmpEE. HSREmmET. R

Chinese Journal of Tissue Engineering Research | Vol 25 | No.35 | December 2021 | 5597



MAEZE

R B PR, IR AR R, DT DN R O A
FE U HWRRY, AN K 1B AR E N IAKE M
HH SOX9 33 P, T NF-kB J& SOX9 [FJ 4R KL, NF-kB i 1%
1B & P4l f gk F P AR 5 AR, B ST UE S NF-kB Jd i 1|
R R B AR 2B S W TR T DR B B
SRR 2S5 R R NRE AR, JREEE MO
TR R R T AR A P B . NF-kB 3 I T
8 ROE B MUR R, Retl A R 1B S RE R
B, TS JORE BN, % SR T B, KR
R 2 PR P B2 B T A T B A 2R 1B S S I N BRCE
4H il NF-kB P65 FH 4H A i ] 40 fi 1% 1 3% iz, 411 NF-kB 8 i
f3% 1k & NF-kB P65 BRI 7K - T P62, 2 B pff o
9 T I A 25 AT S L 4] NF-KB 38 B8 T A 227 (1 40 i A 25 1B
PR IH A R B R R AR T .

HekBE T, AR - Ui TR RN, SR
HAHEL, B4 1B TSR HRAM KT, Sa4pn
1B ALk, 5% FI 10% 1B R 7 2 24 I3 2E 50w 40 A 1
ToRY TR, HEF SR, 508N E T 255 25 ik
AT AN 2R 1B R ECE AU T, Western blot 45
EoR, HAMAN R 1B AT R 3 FEIK SOX9 [RIL, $iE i p-P65
[IFRIL . 5% Fl 10% #MNEF AT 7 & 24 1f3% 2H SOX9 (13-4 1]
ST AMENE 1B 4, 10% #NE T 7 & 25 17 4H p-P65/
P65 B E(KT AN K 1B 41, S5 R UL RMAT 252
M3E AT _E 4R 3R 1B 75 F B 4CH 4HH SOX9 Rk, Hii
NF-kB P65 fff B2 TX /K - 1A Tk, BN O B o 24 5 24 1f i i
ik SOX9 i) NF-kB I #% [1v& 44, AT 98D #1B A A T2

gE LRTIR, #NE VAR T RERH R A 4EIB AN R 1B i T
FIBCE IR T, ErReEE LS5 S5 R Th g
(1) SOX9 ¢ H AL R By E [l 428, Hik B i g 0o (R,
BT 5 6B S50 48 38 SOX9 (& 5l ik (1 R 58 A 4% T
L.

YEZTK: H— 14 T FRBOH A5k, AREH T oIk,
SR BT AT A P b L9 R A ARG R AR E .

GBI ZXFELT T A A ARAF 4 (2018A0303130103)”
“TTARETEDAAARE (20201171)7 A TMFEHRFEEHZWE
E 243 4 (sy201701)” 4955 8h. FIAAER Ao, 2% L HEA Hh
T FEALE AT A 5 SN B R it AT R L ARAE,

FIEHR: LFWLHREL P, AREAR L TRE LT R
HEABZFR,

MARIBREIE: Fs R MY EHRFHYEREEET 24
K. FREARERHT BREEFHEBWNA (X TaHWEES@A0ES
Foi R FAREE REN. RRhERETRTHAGFR, F
Re—1% A KRS AR REF LT,

NEEE: LFHRATCLiEE LRI G RN R LT3 RE
Z.
SCBINE: XFZNRATINEE RREFE, FATFUAS LEH
SR EAEEE.

TERR: LFHRATRE TS SR EEBRBRALE T AR LW
.

FFHRENERR: X2 —BF AR FE, B/E (4ot T T
“Fh-AEH MR - AR XEF 407 TR, ESEINANEALT,
A RAVLIE T LW B8R T RIAZHRE. AEFT R, BN AHFE
TR P e, TER. #N. b, 76, k. BABEIZ K, Fh
Z s &5, AR ASIER L CEIT AR AR,

5598 | DEHRTIEAR | 5525% | 58358 | 2021F12H

4 £E ik References

[1] CROSS M, SMITH E, HOY D, et al. The global burden of hip and knee osteoarthritis:
estimates from the global burden of disease 2010 study. Ann Rheum Dis. 2014;
73(7):1323-1330.

2] BEHELL, AR B T 2 AN T R A SR SRt R ). e
FRHkE ,2012,20(6):81-84.

[3] LEIZ, SHI H, LI W, et al. miR-185 inhibits non-small cell lung cancer cell proliferation
and invasion through targeting of SOX9 and regulation of Wnt signaling. Mol Med
Rep. 2018;17(1):1742-1752.

[4] KANG S, ZHANG J, YUAN Y. Abietic acid attenuates IL-1beta-induced inflammation
in human osteoarthritis chondrocytes. Int immunopharmacol. 2018;64:110-115.

[5] WANG J, CHEN L, JIN S, et al. Altered expression of microRNA-98 in IL-1beta-
induced cartilage degradation and its role in chondrocyte apoptosis. Mol Med
Rep. 2017;16(3):3208-3216.

(6] HUANG Z, ZHOU M, WANG Q, et al. Mechanical and hypoxia stress can cause
chondrocytes apoptosis through over-activation of endoplasmic reticulum stress.
Arch Oral Biol. 2017;84:125-132.

[7] PAN T, CHEN R, WU D, et al. Alpha-Mangostin suppresses interleukin-1p-induced
apoptosis in rat chondrocytes by inhibiting the NF-kB signaling pathway and delays the
progression of osteoarthritis in a rat model. Int Immunopharmacol. 2017;52:156-162.

[8] ZHANG W, CHENG P, HU W, et al. Inhibition of microRNA-384-5p alleviates
osteoarthritis through its effects on inhibiting apoptosis of cartilage cells via the NF-kB
signaling pathway by targeting SOX9. Cancer Gene Ther. 2018;25(11-12):326-338.

0] REK, HR, R, & ANE IGO0 I R
U] PEEIRRRT A ,2017,9(36):74-76.

[10]  FELSON DT. Osteoarthritis of the knee. N Engl J Med. 2006;354(23):841-848.

[11]  YANGSS, DUBE CE, EATON CB, et al. Longitudinal use of complemen-tary and
alternative medicine among older adults with radiographic knee osteoarthritis.
Clin Therapeut. 2013;35(11):1690-1702.

[12] W, B@EE, &R H 5 AMEEX AN R -1 SR A
PR KB RE ST RIRE R D). rh ARk, 2014,34(21):6151-6153.

[13]  JUNYI'L, NING H, NIAN Z, et al. Sox9 Potentiates BMP2-Induced Chondrogenic
Differentiation and Inhibits BMP2-Induced Osteogenic Differentiation. Plos One.
2014;9(2):€89025.

[14]  SUNQ, WU G, CHEN H, et al. Hyperbaric oxygen protects type Il collagen in
interleukin-1B-induced mandibular condylar chondrocyte via inhibiting the JNK/
c-Jun signaling pathway. Oncotarget. 2017;8(36):60312-60323.

[15]  YAO B, WANG Q, LIU CF, et al. The SOX9 upstream region prone to chromosomal
aberrations causing campomelic dysplasia contains multiple cartilage enhancers.
Nucleic Acids Res. 2015;43(11):5394-5408.

[16]  @WER, AT, M, A . B O A R RABAR ST R IL-1B 3R
TEFIREIR (1] P 5P BR 2K 4k ,2013,29(1):48-52.

[17)  WhWE , X4, o, &5 . BRI J5 % K BRI B 5 9 TR B AL U L 7
IL-1B,MMP-1 J% COMP,CTX- T F 50 [J]. o 8 5 {iFh 44 36, 2015,23(11):5-8.

[18]  BULFF, TP, BREIA . AN R 1B 5 0T R A0 Lo 2T L
). P E G A2 4 ,2011,33(1):49-54.

[19] GOLDRING MB, OTERO M, PLUMB DA, et al.Roles of inflammatory and anabolic
cytokines in cartilage metabolism: signals and multiple effectors converge upon
MMP-13 regulation in osteoarthritis. Eur Cell Mater. 2011;21(24):202-220.

[20]  FIE, BEHE, MR, E L ANEESIE M SO R BB TR 215
IL-1B+ TNF-a K#H MMP-13. ADAMTS-5 [{1520 []. b E h R iRk 2k &
2012,20(2):1-5.

[21]  ZHENG W, ZHANG H, JIN Y, et al. Butein inhibits IL-1B-induced inflammatory
response in human osteoarthritis chondrocytes and slows the progression of
osteoarthritis in mice. Int Immunopharmacol. 2017;42:1-10.

[22]  LI'W, ZHANG L, GUO B, et al. Exosomal FMR1-AS1 facilitates maintaining cancer
stem-like cell dynamic equilibrium via TLR7/NFkB/c-Myc signaling in female
esophageal carcinoma. Mol Cancer. 2019;18(1):22.

[23]  RAOZ, WANG S, WANG J. Protective effects of psoralidin on IL-1B-induced
chondrocyte apoptosis. Mol Med Rep. 2018;17(2):3418-3424.

(24] DU, Bk, ML, 55 IERITERT IL-18 5 S AO SRR A O K AR L
HMEE R AR HISE I [)). S ¥ Ak ,2019,35(8):645-652.

[25]  LIU YX, WANG GD, WANG X, et al. Effects of TLR-2/NF-kB signaling pathway on
the occurrence of degenerative knee osteoarthritis: an in vivo and in vitro study.
Oncotarget. 2017;8(24):38602-38617.

[26]  JEONG JW,LEE HH,LEE KW,et al. Mori folium inhibits interleukin-1beta-induced
expression of matrix metalloproteinases and inflammatory mediators by
suppressing the activation of nf- kappab and p38 mapk in sw1353 human
chondrocytes. Int ] Mol Med. 2016;37(2):452-460.

[27] YU G, WANR, YIN G, et al. Diosmetin ameliorates the severity of cerulein-induced
acute pancreatitis in mice by inhibiting the activation of the nuclear factor-kappa B.
IntJ Clin Exp Pathol. 2014;7(5):2133-2142.

[28]  JEONG JW, LEE HH, CHOI EO, et al. Schisandrae fructus inhibits il- 1beta-induced
matrix metalloproteinases and inflammatory mediators production in sw1353
human chondrocytes by suppressing NF-kappa B and mapk activation. Drug Dev
Res. 2015;76(8):474-483.

[29]  YANGY, GONG XB, HUANG LG, et al. Diosmetin exerts anti- oxidative,anti-
inflammatory and anti-apoptotic effects to protect against endotoxin-induced
acute hepatic failure in mice. Oncotarget. 2017;8(19):30723-30733.

[30] &%, R, 4, & HARTIEIE NF-«B MR IL-1B V5 FIH A KR
R RAT R R AN R SR ). e g A Ak L ,2019,35(3):292-297.

( HATGEH: WZH, ZN, SX)



