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Xibi Tongluo Recipe Delays IL-1B—-Induced Degeneration of Articular

Chondrocytes though Regulating MAPK-MEK Signaling Pathway
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Abstract: Objective To observe the effect of Xibi Tongluo Recipe (XTR) on the degeneration of chondrocytes
induced by interleukin 18 (IL-18), and to explore its mechanism based on mitogen—activated protein kinase
(MAPK) - MAPK kinase (MEK) signaling pathway. Methods The articular chondrocytes were isolated from
newborn SD rats, and then the cells in first generation were selected and divided into 5 groups, namely normal
control group, IL-1B group, and high—, middle- and low— concentration XTR groups. The chondrocytes in the
normal control group were cultured with rat normal serum, those in IL-1f3 group were cultured with rat normal
serum and 20 ng/mL of IL- 1B, and those in the high—, middle= and low— concentration XTR groups were

cultured with high, middle and low concentrations of XTR-containing serum, respectively, and 20 ng/mL of
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IL-1B. After 24 hours, the size, density and shape of chondrocytes were observed under inverted microscope,
the levels of cartilage degeneration—related genes of matrix metalloproteinase 3(MMP3), A disintegrin—like and
metallopteinase with thrombospondin type 1 motifs 4/5 (ADAMTS4/5), Aggrecan(A—CAN) and Sry related HMG
box 9(SOX9) were detected by quantitative polymerase chain reaction (qPCR), and the protein expression levels
of SOX9, matrix metalloproteinase 13 (MMP13) , phosphorylated rapidly accelerated fibrosarcoma (P—Rafl) ,
Raf—1, phosphorylated mitogen—activated protein kinase 1 (P-MEK1), MEKI were detected by Western blotting
assay. Results The changes in degeneration of chondrocytes were observed under inverted microscope. The gPCR
results showed that compared with the IL-1f group, the mRNA expression levels of MMP3 and ADAMTS4/5 were
decreased, and A—CAN mRNA expression level was increased in the various concentrations of XTR groups (P <
0.05), and SOX9 mRNA expression level was increased in high— concentration XTR group (P <0.05). Western
blotting results showed that compared with the IL- 1B group, the protein expression level of MMP13, and
phosphrylation levels of Rafl and MEK1 in chondrocytes were decreased, and SOX9 protein expression level was
increased in the various concentrations of XTR group (P <0.05). Conclusion XTR has effects on delaying IL.—13-
induced degeneration of chondrocytes, its mechanism being related with regulating expression of relevant proteins
and genes in MAPK-MEK signaling pathway.

Keywords: Xibi Tongluo Recipe; knee osteoarthritis (KOA) ; MAPK-MEK signaling pathway; interleukin 13

(IL-1B); chondrocytes
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MMP3 F:TCGGTGGCTTCAGTACCTTT 163
R:CTGGAGAATGTGAGTGGGGT

SOX9 F: ATCTTCAAGGCGCTGCAA 99
R:CGGTGGACCCTGAGATTG

A-CAN F:GCAGGGATAACGGACTGAAG 72
R:GAGTAAAGTGGTCATAGTTCAGCTTG

ADAMTS4 F:TCATGAACTGGGCCATGTCT 163
R:GTCAGTGATGAATCGGGCAC

ADAMTS5 F:AGCCATCCTGTTCACCAGAG 61
R:CATTCCCAGGGTGTCACAT

GAPDH F:TTCAACGGCACAGTCAAGG 114

R:CTCAGCACCAGCATCACC
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Figure 1 Immunofluorescence staining results for type
Il collagen in chondrocytes
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Figure 2 Comparison of the morphological features of chondrocytes in various groups (x100)
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Figure 3 Comparison of the expression levels of MMP3, SOX9, A-CAN , ADAMTS4,
ADAMTSS5 genes in chondrocytes of various groups(x + s)
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Figure 4 Comparison of the expression levels of MMP13, SOX9, P-RAF1, Raf1, P-Mek1, and MEK1 proteins
in chondrocytes of various groups(x + s)
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