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ABSTRACT Objective: To investigate the therapeutic efficacy of Maodongqing Tang ( & & 3 7%, MDQT ) against knee osteoarthritis
(KOA) in rats,and to explore its underlying mechanism. Methods ; Forty-five male SD rats were selected and randomized into blank control
group , sham-operated group ,model group, MDQT group, and celecoxib group,with 9 cases in each group. The rats in model group, MDQT
group,and celecoxib group were subjected to surgeries on the right knee joints by using Hulth method to build KOA models, while the ones
in sham-operated group were merely incised the medial skin and subcutaneous tissues to expose the knee joint cavity at the corresponding
sites and then sutured,the ones in blank control group were not given any intervention. Four weeks after successful modeling, the rats in
MDQT group were intervened by intragastric administration with MDQT solution at a crude dose of 5.4 g/kg/day, the ones in celecoxib
group with celecoxib solution at a dose of 12 mg/kg/day,and the ones in the remaining groups with sterile saline at a dose of 10 mg/kg/day
for consecutive 8 weeks. Following the end of intervention, the blood was drawn and the right knee joints were harvested for the following
analyses : the serum levels of interleukin (IL)-18, IL-6, and tumor necrosis factor-a ( TNF-a ) in the serum samples were measured by
ELISA , the knee joint specimens were scanned by Micro-CT for examining the subchondral bone microarchitecture and analyzing the param-
eters such as bone volume/tissue volume( BV/TV) ,bone mineral content( BMC) ,and trabecular number( Th. N) ,and the histopathological
changes of knee articular cartilage tissues were observed by safranin O-fast green( SO-FG ) staining. Furthermore ,the mRNA expression le-
vels of Toll-like receptor( TLR)4 ,myeloid differentiation primary response protein 88 (MyD88) ,and nuclear factor-k B( NF-kB) in the knee
articular cartilage tissues were determined by real-time quantitative PCR( RT-qPCR) , and the protein expression levels of TLR4, MyDS8S8,
and NF-kB in knee articular synovial tissues were detected by Western Blot. Results; (DSerum pro-inflammatory cytokine levels. The serum
levels of IL-1B3,1L-6,and TNF-a were higher in sham-operated group compared to blank control group( P =0.000,P =0.000,P =0.000) ,
and these markers were also higher in model group compared to sham-operated group( P =0.000,P =0.000,P =0.000) ;conversely, these
markers reduced in both MDQT group and celecoxib group compared to model group (P =0.000,P =0.000,P =0.000;P =0.000,P =
0.000,P =0.000) ,with MDQT group showing comparable serum levels of IL-1B and IL-6 to celecoxib group,but higher serum level of
TNF-a(P =1.000,P =0.397,P =0. 001 ). @Subchondral bone microstructure of the tibial plateau. The BV/TV showed no significant
difference among the 5 groups(F =2.642,P =0.097). The BMC in subchondral bone of tibial plateau reduced in model group compared to
the sham-operated group,but Th. N showed no significant difference between the 2 geoups( P =0. 030, P =0.592). Conversely, the BMC
and Th. N were elevated in both MDQT group and celecoxib group compared to model group (P =0.008,P =0.007;P =0.001,P =
0.001) ,with MDQT group showing comparable therapeutic effect to celecoxib group in improving BMC and Th. N(P =1.000,P =1.000).
(DHistopathological findings in rat knee articular cartilage. The marked changes, manifesting as large-scale superficial cartilage exfoliation,
clustered chondrocytes and lighter stained cartilage matrix, were observed in the knee articular cartilage of rats in model group,whereas, the
aforementioned changes were ameliorated , manifesting as reduced superficial cartilage defects,more organized chondrocyte arrangement and
deeper stained cartilage matrix,in MDQT group and celecoxib group compared to model group,with the MDQT group showing the deeper
stained cartilage matrix compared to the celecoxib group. @The mRNA expression levels of TLR4-MyD88-NF-kB signaling pathway-related
genes in knee articular cartilage tissues. The relative mRNA expression levels of TLR4,MyD88, and NF-kB in the knee articular cartilage
tissues were all higher in model group compared to sham-operated group(P =0.000,P =0.000,P =0.000) ,while these markers were all
downregulated in celecoxib group and MDQT group compared to model group (P =0.000,P =0.000;P =0.000,P =0.000;P =0.000,
P =0.000) ; furthermore , the relative mRNA expression level of TLR4 was higher in MDQT group compared to celecoxib group ( P =
0.011) ,but those of MyD88 and NF-kB showed no significant difference between the 2 groups(P =0.975,P =0.264). & The protein ex-
pression levels of TLR4-MyD88-NF-kB signaling pathway-related genes in knee articular synovial tissues. The relative protein expression
levels of TLR4,MyD88 ,and NF-kB in rat knee articular synovial tissues were all higher in model group compared to sham-operated group
(P=0.000,P=0.000,P=0.017) ,while these markers were all downregulated in MDQT group and celecoxib group compared to model
group( P =0.000,P =0.000;P =0.000,P =0.003;P =0.006,P =0.000) ; furthermore , the relative protein expression level of MyD88
was lower in MDQT group compared to celecoxib group (P =0.006) ,but those of TLR4 and NF-«kB showed no significant difference be-
tween the 2 groups( P =0.366,P =1.000). Conclusion: MDQT can inhibit inflammatory response and repair cartilage and subchondral
bone in intervention of KOA in rats. It may exert the effects by inhibiting the expression of TLR4-MyD88-NF-kB signaling pathway-related

genes in synoviocytes and chondrocytes.
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o EHONE Y, B I MLE 4 R, =k
ARl NN | PR AW A1 = b =R P < e
SR AR 38 45 1 2 Ty 5 AR 2SS R A A
BIR R, AT IR IR & Sk, IR R
A4 AN R R ROE, A2 R A
W2, 2 . AT RS W0 Z A AE T, B T i A s 2Y
FFKBIR 25 PLEC AL, [F] A7 AR B L5 2
f L B R SEBRAS BRI AR 2 00 B 2 B2 5

@) BAHGHH (5) FREMH

R4 SHAXBRBEXTREFAL SR TLR4-MyD8S-NF-«B {5 518 Bt X B E ) mRNA RikKF

20 53 AR/ H TLR4" (x %5) MyD88% (x +5) NF-kBY (x %5)
75 X IR 9 1.017 £0.197 1.087 +0.419 1.092 +0. 460
el 9 1.067 £0.418 1.653 +0.731 0.676 +0.271

BEHIZH 9 2.631 +£1.010 8.122 +7.317 1.566 +0.406
ELFTUH 9 0.711 £0.408 0.343 £0.296 0.719 +0.485
FER B AT AL 9 0.047 £0.010 0.293 +0.368 0.508 +0.283

F A8 28.992 28.475 10. 394

Py 0.000 0.000 0.000
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RS SAXRBEXTBRALH TLRA-MyDSS-NF-«B {5 SEHAXERNELRIEKF

2H ) FeAE/ H TLR4" (x £5) MyD88% (x ) NF-kB” (x £5)
Y =popiE 9 0.176 +£0.015 0.143 £0.450 0.150 +0.020
BFARA 9 0.343 +0.037 0.356 +0.015 0.276 +0.070
LTI ZH 9 0.843 0. 144 1.380 0. 200 0.620 +0.199
BAHHH 9 0.540 +0. 095 0.590 +0. 080 0.393 +0. 146
FEF AT 9 0.716 +0.092 1.060 +0. 144 0.513 +0.202
F {4 27.275 55.453 4.825
Py 0.000 0.000 0.020
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FEEAT R B S MG IR IR L PP I RES
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N 28 T DB AR 4 1 A R 7 %o 2 4 1 5
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P SAE RN A8 B RE FARE i, HAE AL S
O RN R 4 L TLR4-MyD88-NF-kB {5538
BEAHOCHE PR Y R B A G, (HAWF SR R4 Xt TLR4-
MyD88-NF-kB {5538 i R i 7 F A T A5 #T
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