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Abstract

Objective: The effects and possible mechanisms of Schisandrin A (Sch A) on the inflammatory indica-
tors of cartilage tissue in knee osteoarthritis (KOA) rats were investigated. Methods: SD rats were ran-
domly divided into control group, KOA group, Sch A group (10, 20, 40 mg/kg) and INM group, and the
rat KOA model was constructed and administered continuously for 7 days. After the last dose, synovial
tissue of the knee joint is taken. Results: Compared with the control group, the serum levels of pro-
inflammatory cytokines such as IL-1, IL-18, IL-6 and IL-8 in the KOA group increased significantly,
and the levels of pro-inflammatory factors decreased gradually with the increase of Sch A dose. In
the detection of inflammation-related pathways, the protein expression levels of TLR4, NF-kB,
Myd88 and the positive expression of NF-kB protein in the KOA group were significantly higher than
those in the control group, and the expression levels and positive expressions of the above proteins
gradually decreased with the increase of Sch A dose. Conclusion: Sch A can alleviate KOA damage
through anti-inflammatory effect, and may improve KOA damage by regulating TLR4 /NF-xB/Myd88
signaling pathway.
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1. 5l

JAE T H 1t 551 42 (Knee Osteoarthritis, KOA)Z G AR & WAB IS8, 1200 3 H AT 23R4 3.03
fCN[1][2]. HHT, KOA &Nt FEIRBURMEE 2 —([3]. Fis EiIAH, KOA &—A> “E”
(s, T Epc Al PR DRLR U SR AR o — B IR RAEPER W (4]0 B O IBL, KOA [ HLAYRELEAN
= EEEOE DR 2 W R AR AR JE A B AR R[5, HOR AR T B T . TR, AT IR
A LY, 38 BN AT I3 ) S5 A0 6]« B N 275 a s REJE N LU DA RSG5 4040 A AR 2 I35, KOA
B R A AR 2 I A B A B35 BN 7], BLA8 KOA (95 R A B A, (B0 90 R B R JETE KOA 1)
FEARAIL) A 2RI B I B A DG [8]

Fk¥-F 25 (Schisandrin A, Sch A)s& M TLIRT- 7143 B9 45 21 i) — Fh B 22 1R g 2 8T PE AR AL S 4[9] -
FRF AR =B E DO T = CHOESE G PUE A PLR AU B R E[10] [11]. SERML
AT A AN — Bl B AR S N, SR T Ik B ) SORE IR N HI 2 SR 3B, HEm 51 R — RV . A
FLRH Sch A X RYEGTR . BTG 145 2 5 RS BURAURSL G B A (R ER, IEB Sch A HA K
UFIIPT 2 RUR12]0 B NATTXS OG0 28 S8 M B0 10 0GB H 28 92 5, TR MR YT O T = 41
FIIF R Z — . SR, Sch A fEN—FP BAEBETRIEA MY, %20, /R Sch A 7EHARB &
BT REFRIPRZR, HREBEA#HIE Sch A Xt KOA BEFHRYER. ik, AW EERANERT
Sch A X} KOA X & FIHLHIAF 7t .

AT IEIE R SD K BRBEAT T RIGERE, $R1T Sch A BFIEHINLEI, AN KOA BE SR AtHia
ST 5, IR I ROF SR A F e S .
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2. MR EA*%
2.1. L. FERFIZNE

48 A SPF 2t SD K R(KFH T st B s A IR A7, 1 EKFHF[SCXK (Ji)-2020-0002]), 180~220
g, VFRIRSE 25°C, 1B 50%, 12h BREH, BHHRKE, ERAE 7 KEHETE%.

TR THEK(99.16%, WS FEEAEMBEA R AR]): BIbkELF (LS EERI A RAF]): R
B AR Y 2 (LRI AR R A TR AR AJNE AR AL E B R A AR AR ITEAR): L
AR AL E B A HAR AR IEAFD).

AR IR A B O L(EE E Eppendorf A ]); F6/10 T4 i@ S AL E ol R B A TR A F]): i
P& (LR R A R A ) 4 H shBEhs (it TECAN S H A 7]); Western blots %Ei LK AX (36
Bio-Red A Fl); # A (3EE Bio-Red A ]); HUIA(AB Clonal A 7]); Olympus FV1000 30t 5 £ B
BR(HAEMERT AR,

2.2. BIISTEA R R

H 48 HErE SD KRBENL A 6 41, Bl Control 41(CMC-Na). KOA #1(CMC-Na). Sch A 41(10, 20,
40 mg/kg). INM 41(16 mg/kg), HELHEEH 7 K.

2.3. KOA XRERIREL

e, FRBABSST RS 02mL 4% A NE ARES 0.03 mol/L LR ERIEER, ES:7 K, &
SLRH KOA KEMAL, T2 7 RAE, FAEFRE KT, BURRURE 5T, —80 CUKMATE#H .

2.4. HAREF AT

15 FH 10% FF 8 7KV 9 81 5 i G T B 21 48 hy I 5% AR P S = iR B 45 29 he W ZUE R
PR FERSEE K, AW IS DR, YA W 28 B 6 B s J5 oKk F HE J& Masson Y€ty e
. RS B W S H A A SR AR b, FEARYE Mankin PP ARMEVE 2. BB E5H9(0 3~5
) HCE M0 3~3 A7) FETE 0 7~4 4r)s BHZRSEEEYE(O 43~1 43), Mankin P4 B0UR &4 0
B SR, SN 13 0, S EEE AR IR AR

2.5. RAEMRRELIEFREN

PR R AL S A KL 19 MLEIREE A%, Hl&REHA SRR BHAL KR
£ 10,000 rpm A1 4°CZAF T B0 10 min, IRF5IK B FHRGRR S0 W A58 A 4 A ) s 4
M2 IL-8. IL-18. IL-6. IL-15 FI& &
2.6. Western Blot %l

BUR RIS AL SR 12, I RIPA AR M 8 A B 771(100: 1) 2 K e VK EZ2# 1h, 10,000 rpm
20 10 min B EIEE R, SDS-RAMMEIZEL ik B BEH, 4% PVDF B B, {E/ 5 %M/
AR B 1 h, IMAN—P4CRE LR, 45NN TLR4. NF-xB p65. Myd88 Hii#&#% 1:1000 EL11Hi
F&) 2 GAPDH Hifk(#% 1:10,000 Lh@l#ke), K HZ=IRIFE —$1(1:10,000) 1 h, H ECL f5 Ktk R,
FAdEH Image J A2 24T

2.7. REBRIETH
1FH 10% H S [E e R R T IR ZH 2R 48 h, FFH S%EHER S = IR 4S5 29 ho BHiE B 4H 4U7E 2 4%
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WEERREE LK, AR EIRETI A . Ul F Z O BUS 5 R BCE V) v 8 Z WK R SR b BE s ), A6
F 5% 2E M3 ] 2 h, JIAN—5T NF-xB p65 (1:200) 4 CHFH LR 5, MADIE HL(1:200) FinMEH 1
h, ffH DAPI A% & S min, (&S HE A . FILRERCEMERE, I+ H Image J &
P 2.

3. &R
3.1.Sch A ¥ KOA KRB XTI EHAREZTHHRD

HE Q85 WK s, CON L RRAE VI RE35), BWaRIHDGIHIES:, a5,
WLk ERE: 5 CON AL, KOA A KBRMEHLTLEEMAMN, Wi HgA M, PEdifHEs]
AL, WEH AR B, WA SR, 5 KOA 4Lk, SchA (10 mg/kg)dL - 4 HH B, )
HYIMHES AL, WIZENTZY: Sch A 20 mg/kg) B S5 M2 EL, WOE UM ZAL, WIZA T Sch
A (40 mg/kg) ZH 3 H 4 MR HE S S B 55, BRI e (K] 1(A)). B4, Mankin WA 45 R WK R, 5
CON #AHLL, KOA AP/ EETHE(P <0.01), 5 KOA HAHLL, Sch A (10, 20, 40 mg/kg)4L 1 IND 41
PO 2 FRAR(P < 0.01, P < 0.05) (] 1(B)). #27~ Sch A AEWE 5 KOA KRBT 4 4 23973 BE 2435
i o

A B

Control

H&E 200x
Mankin Score

0

KOA
SCA
gk -7 1020

H&E 400%

Figure 1. Pathological observation of articular cartilage tissue in KOA rats in each group (Mean + SD, n = 3)
1. &40 KOA KR XTI BALARBEFME (Mean + SD, n =3)

3.2. Sch A 3 KOA KRBT E H LR s S EA K IEAR R RN

g5l 2 s, 5 Control ZHAHLE, KOA ZH3KH 429 IL-8. IL-18. IL-6. IL-1p8 /KT &3 FFH(P
<0.01), 5 KOA #H#fLk, Sch A (10,20, 40 mg/kg)H# & HLH IL-8. IL-18. IL-6. IL-18 /KFE3E T
(P <0.01, P <0.05). $27~ Sch A REZIEIL FAMK KOA KRBT R 4L 4Urh 4ORE K 1 197K P T 72 AR 3t
RIYEHM

3.3.Sch A % KOA KRBREEXTEEFLHL TLR4/NF-xB/Mydss {5 S BHIEXEFEHRIEHE M

NF-«B 15 S IEAF RAE R o ARSI 1 BT 2R NF-«B 15 5 18 B AH G I Rk 1
Bo ZEFUE 3(A)s K 3(B)Fizn, 5 Control 4LAHEL, KOA 41 TLR4/NF-xB/Myd88 £ 1R iA/KF &3
TP <0.01); 5 KOA 414, Sch A (10, 20, 40 mg/kg)4H. TLR4/NF-xB/Myd88 £ [ ik /KT .3 B (P
<0.01). AFE—PUESE FIRZER, SR GE 2 GEAI T K BT 8O 42 NF-«B p65 HIRIAIK,
K25 5 5 Western blot 45 B —#(14] 3(C). Kl 3(D)). W] Sch A I NF-xB p65 #ZH A1 A H R AEH,
$27R Sch A JEIT i NF-«B 15 5@ A i R 1EH

DOI: 10.12677/acm.2026.1662440 2195 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662440

X 5

A
P
-
£
)
£
2
=
=
KOA - + + + + + KoA - + + + + +
SchA R N 10 20 40 - SchA 10 20 40
(mg/kg) (mg/kg)
INM - - - - - + INM - - - - - +
C D 30+
104
254
8 <4
_ - 204
< B
= 6 =
N £1s
% =
= 4 = 104 s
24 54
0 4
KOA - + + + + + KOA - + + + + +
SchA - - 0 20 40 - SchA - - 0 20 40
(mg/kg) (mg/kg)
INM - - - - - + INM - - - - - +

: IL-8; C: IL-6; D: IL-18(*P<0.05: A REXER; **P<001: AAMEZEER)

Figure 2. Content of inflammation related biochemical indicators in cartilage tissue of KOA rats in each group (Mean + SD,

& 2. &4 KOA KRB HLRIERXE LIRS E(Mean + SD, n=238)

A B C

]

[ TLR4GAPDH
[EE NF-KB/GAPDH
I My a8BIGAPDH

KOA - + + + + oo
KOA - + + +
SchA(mg/kg) - - 10 20 40  www 0 * ®
D Control KOA+SchA(10mg/kg) KOA+SchA(20mg/kg) KOA+SchA(40mg/kg) KOA+INM

NF-kB

DAPI

A: TLR4. NF-xB p65. Myd88 & [ HykE{%; B: TLR4/GAPDH. NF-xB p65/GAPDH. Myd88/GAPDH /K J& /34T
C: NF-«Bp65 & [ ARG E 5 HT; D: NF-«B p65 & A% R G(*P<0.05: BHERFEER; **P<0.01: AHK

Figure 3. The effect of Sch A on the expression of NF-xB signaling pathway related proteins in rat knee cartilage tissue (Mean

& 3. Sch A X REB X TIIBHLR NF-«B (5 SEBEEXEBRIEIFAI(Mean + SD, n = 3)
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4. W 54%ie

KOA BT IR 4, 2 —MIERBRIEE AT Z A RIEETBs . RN EIE 4., 3%
ALFE TR BIRER « BE N A DA KB T R BT TR — 3 & R BRI AR [ 13], 240 BRI
TEH I S B0 IR A4 2 KOA AR ML OM T 2 —, RIS KOA SRR EAR [ 14], #H—D
TR T G5 B ZREANRAT[8] [15] [16]. ERXFERITE HT, RAM PG R R . PrE g
W BT Tz RE . TR FAEA— Mg 258, KR BRI R RIERE. ZHUULCE IR
HEE[17]e TR, FURTIELR AU N A A H 2338 2, REA& I =B 2 — 1 Sch A IR SE
BAHBENPREM[18]-[20]. %71 Sch A FIPLRFFME, ASLISARZEIAE KOA J6I7 H (13 7E R FHAME -
IR Sch A B H T KOA Kz Ay, BT KOA [0 KL .

xR F RN S KOA kORI EZ —, Frelilid Elisa SHE R F 7347 7R, T2z
etz R e, R H B 8 i AE A DAPRAIRSE IR i 22 . Z5 27, Sch A A A R AR 28 Al IL-
18+ IL-18+ IL-6 % IL-8 MIREA, XKW Sch A BA BEMIPIRIEM, ReiEiE KOA B3 1 90 KV
X RIT TR BEAE Sch A Xt KOA BEI7 HLI| BA B E S . BT K, TLR4/NF-xB/Myd88 il % &
HUA JIE R & i B B AR [21] [22]. K Western blot X 3l B ARG E FREATRIN, BT 88 ARG 25 S
SRR, MUORE 3 HAMYES, FoiirdE. SRS RER, MESZAFIENEMN, TLR4. NF-
kB J Myd88 [MZRIEKF K, HH NF-xB Gy e g gt BABUER, Sch A AT REIE YT 2OREHHOCE
% TLR4/NF-xB/Myd88 {5 Sl % K i3 KOA [23] [24]. X —KRIUNEATIER T Sch A 3J7 KOA KT AE
MU, AR 2GR AL T B BB . 25 EFTi&, Sch A fEA—FEAHRMZEY), X KOA KT
HABESOR . i R 2 R AR R 7 & &, LG 2OREA DG, Sch A Ref% 3% KOA 1)
i BRAZ A, o

X—HF TR N KOA G T IR AL TR i AE s, A8 KEET R ES . &L, AR TR R
X K SRR 21 S B A R ER, AWF7CKEL Sch A BERS A AR 2 IR 7=k, Jli ety
RAE, P IAEERE, HARIERCE MBS . ZAEH T RE S Y SOEA S S TLR4/NF-xB/Myd88 55
PR K. IXEER I KOA WIRITHRAE 78 A LR A3k, (Rt A 4% 45 245 04 vk 72 AR 27 40 ek
(RS RE 1 ST R R 5 o

B A
ARSI AL R S S EL 2R B S
E&MHE

TR T EMBTFIE , IH 24FR: 2 TP NRF2-ARE 0 1 T 7 AR = AE LT 5T,
5 H 4w 5 20240305076YY »

&E 3k
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