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“Eucommia Ulmoides-Angelica Sinensis” Ameliorate Osteoarthritis Through the Regulation of MMP-13
Via Wnt/B-catenin Signaling

CHEN Qiang, SUO Yan, LIN Nan"(Zhejiang Provincial People s Hospital, People s Hospital of Hangzhou Medical College,
Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To study the mechanism of “Eucommia ulmoides(EU)-Angelica sinensis(AS)” mediated Wnt/p3-
catenin signal in regulating the expression of MMP13 in the prevention and treatment of osteoarthritis(OA). METHODS SD
rats were randomly divided into six groups: sham group, OA group, OA-+kidney tonifying group(EU 40 mg-kg™"), OA+blood
activating group(AS 40 mg-kg™'), OA+kidney tonifying and blood activating group(EU-AS solution 40 mg-kg™"), OA+positive
conrol group(celebrex 10 mg-kg~'+otailin 1.2 mg-kg™"), after inducing of OA model, rats in each group were administrated for 8
weeks. Safranin O(SO) staining was then used to evaluate the injury of cartilage, expression of MMP-13 in cartilage was
detected by immunohistochemical levels of IL-6 and IL-8 in rats serum were detected by ELISA, the expression of MMP-3,
MMP-9, MMP-13 and B-catenin in cartilage was analyzed by Western blotting. The chondrocyte isolated from normal SD rats
were incubated with IL-1B(10 ng-mL™") to induce inflammation model of OA. SO staining was used to detect the phenotype of
chondrocytes, levels of IL-6 and IL-8 in chondrocytes were detected by ELISA, B-catenin expression in chondrocytes was
detected by using immunofluorescence staining, mRNA expression of IL-6, IL-8, MMP-3, MMP-9 and MMP-13 in chondrocytes
was analyzed by qRT-PCR, protein expression of MMP-3, MMP-9, MMP-13 and f-catenin in chondrocytes was analyzed by
Western blotting. RESULTS There were different degrees of repair of cartilage injury in the administration groups, the levels
of IL-6 and IL-8 in serum, the expression of MMP-3, MMP-9, MMP-13 and f-catenin in cartilage tissues were also
down-regulated. Compared with IL-1p group, EU-AS could improve chondrocyte cell survival rate, improve cell morphology,
reduce the levels of IL-6 and IL-8 in chondrocytes, reduce the fluorescence intensity of B-catenin in chondrocytes, down regulate
the mRNA expression of IL-6, IL-8, MMP-3, MMP-9 and MMP-13 in chondrocytes and the protein expression of MMP-3,
MMP-9, MMP-13 and B-catenin. CONCLUSION EU-AS, a traditional Chinese medicine for invigorating the kidney and
promoting blood circulation, can ameliorate OA by promoting the chondrocyte proliferation, regulating the level of inflammatory
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factors, inhibiting cartilage matrix degradation and cartilage pathological damage, and the mechanism may be related to the
regulation of MMP-13 expression by Wnt/B-catenin signal transduction.
KEYWORDS: osteoarthritis; chondrocyte; Eucommia ulmoides-Angelica sinensis; matrix metallo proteinase; Wnt/B-catenin
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Tab. 1 Primer sequences
A ist/ LY TS
RAT 5’-TAGTCCTTCCTACCC 5’-TTGGTCCTTAGCCA
IL-6 CAACTTCC-3’ CTCCTTC-3’
RAT 5’-GCAGAGGGTTGTGG 5’-CTGGTCATGAGTAC
IL-8 AGAAGT-3’ AACAAACTCAC-3’
RAT 5’-GCAGTTGAAGAACA  5’-TGAGCAGCAACCA
MMP-3 TGGAGACTT-3’ GGAATAGG-3’
RAT 5’-GTGCCCTGGAACTC 5’-CCAGAAGTATTTGT
MMP-9 ACACAAC-3’ CATGGCAGAA-3’
RAT 5’-CCATCCCGAGACCT 5’-ATCATAACTCCACA
MMP-13 CATGTT-3" CGTGGTTCC-3’
RAT 5’-TCACCACCATGGAG 5’-GCTAAGCAGTTGGT
GAPDH AAGGC-3’ GGTGCA-3’
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Fig. 1 Effect of Fucommia ulmoides-Angelica sinensis on cartilage recovery in rats(SO staining, 100x)
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B2 AfF, LI A RBCEALE T MMP-13 k3£ 8 & 9E(ICH, 100x)
Fig. 2 Effect of Eucommia ulmoides-Angelica sinensis on MMP-13 expression in rats’ cartilage(ICH, 100x)
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AR RS, Hod IL-1p+4NE 4 TR
POMIC M, IL-1BHG ML . IL-1B+#ME I if2H
5 IL-1p+FHYEL M 2H R R i IL-6 55 1L-8
TR 3 R FR(P<0.01 B P<0.05), 455 LK 7,

R E AN P22 2021 4F 4 145 38 55 7 1)

150 -

J;é:loo— Y
%50- e
0
S B S BB B
& & & &
NI IR
NI\
NN
ES5 AAfF. L)EFX OA ARKFHAMBHEANTH(XLS,

n=3)

5 Con 4 Ib#, YP<0.01; 5 IL-1B LHALL, 2P<0.01,

Fig. 5 Effect of Eucommia ulmoides-Angelica sinensis on
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Compared with the Con group, "P<0.01; compared with the IL-1B group,
2pP<0.01.
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Fig. 7 Changes in content of IL-6, IL-8 in OA rats’
chondrocytes(x £ s, n=8)

Compared with the Con group, "P<0.01; compared with the IL-1B group,
2P<0.05, 3P<0.01.
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Fig. 8 mRNA expression of IL-6, IL-8, MMP-3, MMP-9 and MMP-13 in chondrocytes of OA rats(x * s, n=3)
Compared with the Con group, "P<0.01; compared with the IL-1B group, 2P<0.05, ¥P<0.01.
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Fig. 9 Protein expression levels of MMP-3, MMP-9, MMP-13 and B-catenin in rats’ chondrocytes induced by IL-1B( X * s, n=3)
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