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Mechanism of icariin in ameliorating joint inflammation in rats with kidney
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Abstract: Objective To explore the effect and mechanism of icariin in improving knee osteoarthritis (KOA) in rats with kidney
deficiency and blood stasis based on Toll-like receptor 4 (TLR4)/nuclear factor-kB (NF-«xB) signaling pathway. Methods A total of
60 female SD rats were randomly divided into control group, model group, positive control [Xianling Gubao Capsules (il &R B 15 i
% 270 mg/kg)] group and icariin low-, medium-, high-dose (40, 100, 200 mg/kg) groups, with 10 rats in each group. Except for the
control group, the other groups were prepared with a combination of “ovariectomy method + hydrocortisone combined with adrenaline
method + modified Hulth method” to establish a kidney deficiency and blood stasis KOA rat model. After successful modeling, each
group was administered ig continuously for four weeks. The joint inflammation score and joint swelling degree of rats were measured
at 0, 1, 2, 3, and 4 weeks after administration. After administration, the levels of interleukin-1f (IL-1p), IL-6, tumor necrosis factor-a

(TNF-a) and IL-10 in serum were detected by ELISA. Hematoxylin-eosin (HE) staining was used to observe pathological changes in
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knee cartilage. Western blotting was used to detect the expressions of TLR4, myeloid differentiation factor 88 (MyD88), inhibitor of
NF-xB (IkB), p-IkB, NF-kB p65 and p-NF-kB p65 proteins in cartilage tissue. Results Compared with control group, the joint
inflammation score and joint swelling degree of rats in model group were significantly increased (P < 0.001), the levels of IL-1p, IL-
6, TNF-a in serum were significantly increased (P < 0.001), and the level of IL-10 was significantly decreased (P < 0.001). The
pathological damage of cartilage tissue was obvious, and the protein expression levels of TLR4, MyD88, p-IkB, p-NF-«B p65 in
cartilage tissue were significantly increased (P <0.05, 0.01, 0.001). Compared with model group, the positive control group and icariin
medium-, high-dose groups showed varying degrees of improvement in the above indicators, while some indicators in icariin low-dose
group showed an improvement trend. Conclusion Icariin could improve joint inflammation and cartilage damage in KOA rats with
kidney deficiency and blood stasis, and its mechanism may be related to inhibiting the activation of TLR4/NF-kB signaling pathway
and regulating the balance of inflammatory cytokine network.

Key words: knee osteoarthritis; icariin; kidney deficiency and blood stasis; inflammatory response; TLR4/NF-«B signaling pathway
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Table 1 Comparison of joint inflammation score of rats in each group (X £ s, n =10)
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SRR T P<0.001; SERALLE: *P<0.05 ##P<0.001, £ 2.
P <0.001 vs control group; P <0.05 ##P<0.001 vs model group, same as table 2.
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Table 2 Comparison of joint swelling degree of rats in each group (X £ s, n=10)
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X RALLR: "P<0.05 TP<<0.01 P<0.001; HHEMALLE: *P<0.05 #P<0.01 *#P<0.001, K3 [H.
"P<0.05 "P<0.01 "P<0.001 vscontrol group; *P<0.05 *#P<0.01 #*#P<0.001 vs model group, same as fig. 3.

1 RAKRIMFED IL-1ps IL-6 TNF-o F1 IL-10 JKFEEEER (X +5,n=10)
Fig.1 Comparison of levels of IL-1p, IL-6, TNF-a and IL-10 in serum of rats in each group (X £ s, n=10)
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Fig.2 Pathological morphology of knee joint cartilage tissue of rats in each group (HE, x 40)
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Fig.3 Comparison of TLR4/NF-kB pathway-related protein expressions in knee joint cartilage tissue of rats in each group
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B, KO KOA. T “ I ” BB,
TRRBURRZ . S0 57 IS EUULIEAT AN, i
I BH T2, AR A, D
INERATHAE . # “HNEIE ML TP ERIRTT KOA
RARE, ANFCLEFE, M LLUEL, A
FHIRrA,

EREEONRE RN 2SR, D
HRTFIESE RGP . BrésafL. T, 2K
HEE. W RS HAEYNEE. TR, 2
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FEETHE MBI T 0 ERfii2-2e, IR
fieif g 4% Wnt/B-catenin FIH TEA K EHEH (bone
morphogenetic protein, BMP) /Smad {5 5 18 B 12
BCE A S A B & s, IF R I TNF-a. IL-1P
SFRAER TFRIBLT, AL, 3 F 3 Bk AT i )
T AR e VLIS 3-3%% (phosphatidylinositol 3-kinase,
PI3K) /& M B (protein kinase B, Akt) /M FL5/)
Y& A% R L& 1 (mammalian target of rapamycin,
mTOR) /unc-51 Ff HWEEGE#EE 1 (unc-51 like
autophagy activating kinase 1, ULK1) 155 i B 0%
BOE AN E R, 2% OA #EfERS. TLR4/NF-«B J&
WA WA JERE SN (A% O I8 It 2 — 129301 7E KOA
HOREET, BCEBEM Y S0E 1S A N TR
DAMPs, 4% TLR4 5 0%, @i MyD88 1k
ORI )E B PRI N, 2L IkB BEER AL A
FEIB NF-xB p65 HEARZ N, 3 IL-1B. IL-6. TNF-
o SRR TR e 5%, IR JE S 3R At
EHERIN, PR FAE X TLR4/NF-«B 3 B AH G
HEAIIHIEH A ARG s EHES
HRbr BRGSO REZEAH 2, A B AT
SrPRPR G . XS REA ORI E R K
T AR o R B AR OC M R AR R I 45 R —
B, PR T EEE TN AEEE S A AR
FYUER . APPSR R], S0, B
ZH 5 NF-«xB p65 FR KRB L mEHh, HERTLS
TR SEAHLE, SHAHERID LS
TR X RN, A E A NF-«B K1)
WA RE EEAER T p6s MBI IS, 1maE
i p6s BB EHMRIE . %I G5 CHkkE 1t ik
NF-«B #fl] 71 1 A AH AL, RG] TeB 12
FRALREAR S J8/D p65 R K FHIT ZRE(E 514 3
Ak, MR R KR [F, B
U T HUR AT IL-10 7K. IR R A 5
YT IRE RN R MRS A REER
X, WRFEHEE “AHMNETEIL V5 “HRIEAEAR” BYE
SRS . WIS AR, RFEEE R AN
Thagon] eI 0] TLR4/NF-«B 3@ % 3 FE 0,
U B RE T B B AOE 2R L s L IR I AR
Al el MR R EIAPTR R, O R
FIr S B R AIE AR, 1X0 “HMNERE I VIR
KOA 4t 7 I 1AW 5 2 TH AR o {H_Eadk 4
AT 5 368 sk 368 S 0 o 7) R IR R A e B — P
BE

g5 b, A TR B GG ARE R E I B R I
B KOA KA, AUl 7 i A% LIwbLS
KOA Ji BERFE , B %m0 R AH S 45 SR 3 W,
T 2 FE T RE 7 B A D0 M H e A5 A R BRI SR %6
FEVE S MRS L I 280 DN 7K P i 34
13, FAE FIHLH] 5 40H] TLR4/NF-«B 15 5 I8 HE AL
YR RE K1 2P AT 3 DA oG o AR T IR 58
HIRIT KOA HImPR N HF Mt 1 Stk dl, oy
B “AMEEIN” R I LRI TR A 1
B SR, ABFFUMAAAE —E JmIR . B, B
AR B R, B RIS AL, H 51K KOA
BB BRI EZER, Him R
EA R DI HIk, EERRINT T, AHt
FUMRIE TR IE [ 22 U7 R 46 It ” B, R
ELRART I MR R AR 48 bR SR A HEZAKIER I o019 b
KRS, AIRESZERICTT AMAZ 52 m: HAXEL HE
PSRRI, RATHRLL O-[H SR SRk 4y
O, SHCERERFIHEAE 2. FRITEFAE
FE— @R EIRE TR e . B, EAL
IOUE 5T, WFFUAUEE Western blotting A8l TLR4/
NF-«B il % CH 8 A R IA A, KT il
iz s R IEBLRAE R 250 U8 T A SRR
AL, FEFEETENZ A RIRZY), AT Re R
% Wnt/B-catenin. PI3K/Akt 552 25i@ K, 2518 4% [A]
(A2 EALH MG A BH A s LA 50 A SRS 137 4 i A
T, KRS RIERES A RN K
KPR TEE A IA R, g5E 2 gLk,
Je i Rl A I Je Th ReBe uE SR, 3k — 0 ) BV S5
B 2 80 R E L
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