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ABSTRACT Objective
knee osteoarthritis and to initiate an exploration into its probable mechanism of action through the LXR- o /NF-«k B

To evaluate the intervention effect of Shaoyang Xibi Decoction ( SXD ) on rat
signaling pathway. Methods A rat bilateral knee osteoarthritis model was established by the modified Hulth
technique and was subsequently segregated into six groups: sham operation group, model group, meloxicam
group, and low, medium, and high dose Chinese medicine compound group. Following the successful
preparation of the model, the drug was administered via gavage. After 4 weeks of treatment, the gross
morphology of the cartilage surface was examined, while HE staining was employed to observe pathological
changes in cartilage. ELISA was used to assay serum matrix metalloproteinase inhibitor-1 ( TIMP-1),
prostaglandin E2 ( PGE2 ), and matrix metalloproteinase 13 ( MMP13 ) levels. Western Blot analysis was utilized
to detect rat knee joint TNF-« , liver X receptor o (LXR-a ), nuclear factor « B (NF-«x B ) P65, and NF-« B
P-P65 proteins expressions. A knee joint cartilage cell culture system was established and intervened with LXR- «
agonist and inhibitor. The cells were divided into blank controlgroup, model group, Chinese medicine compound
group, Chinese medicine compound+agonist group and Chinese medicine compound+inhibitor group. The
expression of PGE2 and TIMP-1 proteins were measured. Results Four weeks after surgery, gross morphology
observations indicated that the cartilage surface integrity in the Chinese medicine compound groups was superior
to that of the model group. HE staining revealed mild damage in joint cartilage, slightly disordered tide lines, and
minor damage to the bone cortex within each Chinese medicine compound group, showing an improvement in
comparison to the model group. Compared with the sham operation group, the model group exhibited increased
MMP13 concentration, PGE2, TNF-a protein expression, P-P65 protein expression, P-P65/P65 relative
protein expression ( P<0.05), and a decrease in NF-« B P65 protein expression ( P<0.05) . Compared with
the model group, meloxicam and the various doses of Chinese medicine compound groups demonstrated
reductions in MMP13 concentration, P-P65 protein expression, P-P65/P65 relative protein expression, and
increased in TIMP-1 concentration, TIMP-1/MMP13 ratio, LXR-a gene, and protein expression ( P<0.05) .
The meloxicam, low, and high dose Chinese medicine compound groups exhibited decreased PGE2 and TNF- «
protein expression ( P<0.05), while the medium dose group also showed reduced TNF-a protein expression
(P<0.05) . Compared with the blank control group, the model group had increased MMP13 and PGE2 protein
expression ( P<0.05) . Compared with the model group, MMP13 and PGE2 protein expression decreased in the
Chinese medicine compound group and Chinese medicine compound+agonist grou ( P<0.05 ), while TNF-a gene
expression increased ( P<0.05) . In comparison to the Chinese medicine compound-+inhibitor group, MMP13 and
PGE2 expression decreased in the Chinese medicine compound group and Chinese medicine compound+agonist
group (P<0.05), and TNF-a gene expression decreased ( P<0.05) . Conclusions SXD demonstrates potential
efficacy in reducing serum MMP13 and PGE2 levels, ameliorating the inflammatory microenvironment, alleviating
cartilage degeneration, and decreasing inflammatory factor TNF-« expression in cartilage. These effects may be
associated with the upregulation of LXR- « expression and the downregulation of NF- k B P65 and P-P65.

KEYWORDS Shaoyang Xibi Decoction; knee osteoarthritis; Shaoyang governing bones; liver X receptor;
nuclear factor k B; Chinese herbal compound
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1 ) fdHE SPF 2% SD KL 72 1, kg2,
I (210+10) g, W THTATMNERE, Ar=vFa]
JE5-: SCXK (# ) 2019-0002, SPF 4% SD kil 4 H,
Sl MEPE, A (210+£10) g, WTHINEERE, &
FAUEVF R SCXK (#7 ) 2019-0002, %58 AH X5
YIS ge O 2wt P B 2 K2R S sh i b At (No.
202203 A075 ).

2 ZiywS5EAN LHBEHETCLRHS.
ZL201810399052.9) 41 i%: 451 10 g. # % 8 g.
FM~j10g. %2109, 4% 9g. #f9g, kA
KW Pt B 2 R A R B B 2 B 5598 H R
A (7258 ), B9 PN ERARAR (5.
20200931, %EH 7.5 mg) ; MIERSEA T o (tumor
necrosis factor o, TNF-« ) ¥l (4544, |
[, 5. PB0270); LXR-o i (22l 4= ¥Rl
( B ) ABRAR, JE, 5. NB400-157 SS);
Fhife bt (RN =EAEYHEAGRAR, P, it
5. 5a00001-2 ) ; NF-« B P65 i & ( 2 [E Affinity
bt & N A, it 5. AF5006 ) ; Phospho-NF-« B #i
& ( 2 B Affinity $it /& 2~ 7, dit % : AF2006 ) ; 3t
ot 4 JE A5 0 R -1 (tissue inhibitor of matrix
metalloproteinases 1, TIMP-1). T§i %] ¢ & E2
( prostaglandin E2,PGE2 ). #fi4:JE & 1 13( matrix
metalloproteinase 13, MMP13) ELISAiX#| & (/4
e mmAEYRE A RAR, #its: JEB-13588.
JEB-13519., JEB13530), LG-DMEM #;3:4E (T.95
HLEAY), PE, 55 KGM31600-500 ), PUZEH ik
A (595:11011-8611 ), 1 xPBS (JT 8544,
HE, 475 KGB5001 ), GW3965 ( 3¢ [H Sellcek
YR AR, 595 405911-17-3 ) ; GSK2033
( Medchemexpress AR AR AR, EE, 775
1221277-90-2 ),

3 ELIANEY PR TR A S AL (£
Bio-Bad /> 7 ), EAR{Y (Infinite F50, B &K L%
W EARAA ), BREY A% (Tanon5200, 4
A 3k 2= R CER T RS0 ), /NEIRREEHL (IR A
RARFEEEHL ), RWD510 (IR T B % 184 g R4
HIRAEY), Ik AR A R 354 .
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BT, A 10 Ho BRIBRTF AR SN R A 55 bR
B © EATRRIE, SR Rogart N %5 7' BB KL hulth
A TR, AR BRI RS, B K B EMS ik
TR, R R, BRI, SO
ERYIAYITE Ik, )2 B, ZRERCH
KT o BREMECTT N ERLERE, WEE A AE XA )
W, b B A i 58 SR = ST . RS 3 K
WHLE T % &K 40 J7 U/d Pk, RJE 1 JR R i
KM A BE B 18 m/min, HLJE 0.6 mA #RiA K K
iz 8K 30 min, $F4E 4 H, Hop i 68 H,
TR N 96.7%, FET- KRR 2 K, SET- 5 A A
BE7 TEASunsga by 8

42 TWOY% @HERINE, RIEARFEhY
SR REE Y, WP ARY, BAE YL
AHERK [10 mL/ (kg - d) |; 618 B R4 698 &
K7 (7.8 mgl (kg - d) ], 314 dh 2558 )2
(11 9/(kg-d) ]. sy rdl 22 g/ (kg-d) ],
R 2GR T4 (44 gl (kg - d) | AT /L BHIBERT
KR, A NG R SERGR 1. 2. 4 45%, &R
N N ERE i N R NN Rl i Y i
(6.25) IR AHZ N 11 g/ (kg - d), K
& 1 G RTHE B 452, HLh2y 4 8,

4.3 PEARUCE AR KRG ZHUE)E, R
SEEBCRREY, R BUE E ksl ki, 4 CUKEEE
W1 h, EEA AR EOHL 3 500 r/m B0 10 min, B
LRI, AT -80 CHMRIEKA, FTHLNE
Bi ELISA R BRI BT ARAAE T, TR
A HRAE, G A -80 CHAIRVKAS T2 1t
REENE: (Western Blot ) il A EOCTT & T 4%
Z R 1 H, EDTA BASIIAS 45 K5 T
AV R B HE Yefh,

4.4  KRFE BRSOk

441 REBEXWTRMEIEEZEMEE 4254 )4
J&, AR RBEYLIE 3 H, M 5 s
FEARAIL 152671 T A BB O T A T4 B, R
B KRG LA TR DAL ST R eI B .
R A BER 55 . B 0 RIE BT 53
RGBS %3Gk 0,

4.42 RGN EAR LR 24 )E
Jei, BRI 3 HAMIEET, BF 4% £
R h g 7,5, EDTA BASRIES 45K, 50%.
70%. 75%. 80%. 90% JC/K & BERERE ik, — I
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4.4.3 ELISA ¥4 MMP13 ., TIMP-1 2 PGE2
B AL BE LS R R Y IV, K oim A5 A El
fL, IMA 50 pwLAMRRICHPLIA 37 CTHEF 1 h,
VEAE M AR AL B4 50 pL, 37 CiltEE
10 min, HEHMA 50 wL 21k, BEFRUAE 450 nm ik
b7 BRI E LI OD .

4.4.4  SCHFE & 9¢ 6 QPCR K I LXR- o« K
NF-k B P65 3L H ik ARAIBENLAE 3 H KR,
FE IS Y 2 M T B R A e o S FE e A EP 4
v, fif R A PR RNA B2 BT 6 18 A 8URE AR
RNA, % MEHE RNA 39 % S5 a5 62 386 7% 5% o cDNA,
EMERE qPCR XA G TR PO 7 qPCR, 45147l
I 95 € 30s, 25195 C5 s, HAFEH 60 T30S,
40 MEA . GAPDH SAINS L, 13444 CtA,
K 2- 22 ST E BT

B 1975 (5-3") WIS (bp)
GAPDH Il AGGTCGGTGTGAACGGATTTG 21

Tt TGTAGACCATGTAGTTGAGGTCA 23
LXR-« [t GAGATGTCCTTGTGGCTGG 19

Ti# CCTTTTTCCGCTTCTGTGGA 20
NK-kB P65 Iilf CCGAGAAGAACAAAACCCCC 20

T ACAAAAGCAGCAGGTTACGA 20

4.4.5 Western Blot ki il K B e 5¢ 7 4k &
LXR-a . TNF-a . NF-x B P65, NF-«k B P-P65 &
HEIS AR REPLER 3 U, KR A8 Ze g
KT HE WA TG A EP &, finA RIPA
LU E T oK 2% 10 min, 12 000 r/m 250004
EH, &£ Fn TR (BCA) ¥EEih, WMEEEA
A EREZE i, &k 10 min J5 34T+ e SR R
B - TR TN U Tk e 58 i FL Pk ( SDS-PAGE ), Jt 120 V
fH R YK 15 min, P 160 V fE Rk 25 min, %5
L YK 5 400 mA H 7 5 5 40 min, 5% it i W5 =5
BEMH 20, —F (1:1000) 4CHETE, I
(1:10 000) ZEiRIEHE 2 h, Wik &% (ECL)
WA, BERR R ER LXR- oo . TNF-a 55
FEEMFE . FIAH Image J FANE 2 K A
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51 KEMOCTHCEAMERR S Se 4 HK
S FEEUE, 7 TG TR A5 0T 3l BBORUA e B AR O 4 T
B 6 AT . & 3%BWL PBS 28k
S2EE 3R, PRI B IR 1 mmx 1 mmx 1 mm
KN ECERL, A LGEDMEM Hi# 11 0.2% [/ 7Y

W, T AR SRR AL 8 h, ZORTH ARSI
. 1000 r/m B0 5 min, FF B, A
10% FBS, 1% ®jift) LG-DMEM 4idE &, T
$ 100 mm 5 FE ML, JCE 7E 37°C, 5% CO, 11y
Bige . B0 2~3 R 1k, 2 W7E 5 E AR
BE OSSR, Y A M LIS 90% LA LR, Fi R
1:2 BB IR . =AU ST R e kAT
e e ",

5.2 /D PHBE TS O 25 M35 £ S s e ik
ERE W12 RKBA AR rd (6 H) fizs
H (6 H), P2hE a4 11 g/ (kg-d) Fzy
TR E DBy, KB 2557 A AR T A s B
20 NIRRT 6.25 1%, 28 4L TE E i
AEEK, BEHMRZE K, ES T R KAk
HI AR 245 )5 M8 = s bk B s bk il 15 mL, ##& 3 h,
3500 r/m 10 min Z.0 0 B LT, B EER, 56 CTK
KT 30 min, -20 CORAFE, il £/ BRI 7 13 A1
G =Rap A IR

5.3  CCK8 JEA M /b FH B 5 %) K B 4 i+
TR VREERTRE  EECE AN, LI%EL 100 L
AT 96 fLAR Y, HILH A 1 x10° 4, BT
7T FAHH IR 12 h, AR [A) 9 B 19 15 2
100 wL/ fL (0%, 5%, 10%, 15%, 20%, 25%,
30% ), AkLLkEHE 24 h 5 A 20 wL CCK8 % i,
BHT3TTHFM4hs B, GFLIMA 150 pl
DMSO, MEHRUAED K 450 nm K0, i fefE
MG S RS . LA BEE o &, K45 2Rt
SRR 6. 12, 24, 48 h, EHE FRLREIME
S 2yt Ta]

5.4 HiMisrd M iE fof 1E A0 AL 2 5 pUAR
B, REFRILAPANAS 10 ng/mL IL-1 B 9 10% FBS
REFEHL, A 37°C, 5% CO, BT hEs: 48 h,
T BN b SR

X SRR AR B A 53 A T T AT - AR
FE WG SR SR AL T 10% A BRI T &
I ;s 2y R + IIFIAL: 2R A +LXR-« 1)
il GSK2033; 2y Jy + Bahfld: e d +
LXR-a #3h7] GW3965; 7 %25 (Axf R4l . 1E% K
BB M Fe T 72 h,

5.5 I MM AR, FHEUAHY
PBS Tk 2 Ik, )5 1K PBS JREW 35, i A il
SR, WATECR , 2400 5 A 7o o ik, vk b
WEE 10 min, FAE PEAIEE] T, BREA N EP
. K EP I 4 THEIR LEY 10 min )5 4 T,
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14 000 r/m £5.C» 5 min, K b B 28R EP 4
WCHR ), EHER. 540 pL HEAMA 10 pL
R, Z )5 A 100 TR B K I 15 min,
ZIEET -20 CUKAEI#AT . Western Blot #6:k FUARCE
i MMP13, PGE2 K iy3kik, Jrikll 4.4.5, i)
EROE QPCR Kl LXR- o FERI ik, ikl 4.4.4,

6 Hitrd: AR X+s KR, K
H GraphPad Prism9 4t 11 & 4 i 17 4t 1t 43 #r.
Normality and Lognoramlity Tests ¥:il2H B 215
FFE IERSM G, One-way ANOVA J5 2543 HriEAli 4 40
HIE) 25, P<0.05 2 mfigeitas i L,

5 R

1 KRBT RIS F U R eE: (K1)
P AR R HT R BRIR, Joftth, JCE3e
W, BOE R R B B A S  HOR R A
WO, STOEM, E M ERE, BERFAHE
PRI, SRR E, INIUEBE, RERAE R

SRR AL, 4% 25 507 AU SR 0 (R R
LLifEsE, RWEBOGH, JOEEE, BRI
KATHEZ I B, SERFPARAE, R4

RTFARLH HERIEH

R ik 245

B
5-
R 44 *
B
ol LA VA Sh R UM B
il PSS B AR UM 154k
;f; Lty BRI RIS ST AR
07 Lz, *P<0.05; SR A,
AT T T 4 P<0.05; #i JAb HHeE 14 K
Al ,
S
I
A

N

B 1 REBSET RIIES 2 MRS R LA

Ay, SR R B AR 2 VA
IR T % (P<0.05 ),

2 BB HSYREAR LA R R (] 2)
T AL ] WL B R DG AL, R ILE 2
B ANAHEZIRLEE , o WA sk, SEm
MR IEE, WIS, K2R, BRI AT LG
WACHREFERIN, BRI, AR,
TRAFRA B, R AR MR R sl b, FET L
WIIEH, MRS, R E RSP AR
AT LT RINR IR, a2 ERE ™ ER
TS KOG, AR 2, MR AR R, S

FARA W, BiAIZH mankin's PE4 T &0, 4
W2 T VA AR R [ (P<0.05 ),

B
84 *

& 6 W A KRBT HE

H;- 4 A A A e B BB DG T R

< N HE % mankin’ sif4y; 51

g 7 é-l ﬂ ﬂ ﬂ TR LB, *P<0.05; i

0 T b4, © P<0.05; 50 Lt

A R =100 p.m; i 3k &b A 4K

B

B2 AR SRR LA R A

3 KKK MMP13, TIMP-1 ¥ & & TIMP-1/
MMP13 [ ( B13) ST ARA A, BAIA
MMP13 ¥ & JI & (P<0.05), TIMP-1/MMP13 }
TIMP-1 ¥R i 22 # LG i T“#2 L (P>0.05), S5
IR, SR ERA . AR a2 2 )74 MMP13 ik
B AR, TIMP-1 3&9% & TIMP-1/MMP13 JEAE T
(P<0.05), 5% ERALE, KREhE d
TIMP-1 ¥ )& S TIMP-1/MMP13 [ 4H 22 S 68811
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