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EE] B Z2URBEESMXTRX (collagen-induced arthritis, CIA) KEER, BI—MENEXTRARE
B, FRRBEXRRY CIAXBRRBHRIPIER. BiE 30 R Wistar KEEVIIDA3E: EFEH. EERATME
KintE, BEOARERIEATIFOImMLF I ERESHEATE2EFNSFLARIMBENBEIAFEIZCAE
B, —HEF2R, 2INCAFEOXRME7XR,; REREYE, ANEKBREFMERR (1mg/ke), BEA3IR, &L
A, HRABERELRTARR, BEINORAENBRXTRESAINS: —oHTEE. RS, FARHERE, N
ERBERETN, S HoRELNEEPCRAZENEREBLRBPFEREEERLERE (matrix
metalloproteinase, MMP) -9. MMP-13. BEEEOHE£EEHBE4 (a disintegrin-like and metallo-proteinase
with thrombospondin motifs-4, ADAMTS-4) F1ADAMTS-5A) mRNA XKk ; RE—3H REAREALNLEERN
BXTREBEMMP-9. MMP-13F1ADAMTS-5FRIAKF. R SEEVAEL, RMEXRNETECIAKRBRERX
TREER. EENARHETREEHEIHINEG (P<005), HBXERCBEEEREERENE, BETRUREBK
INEE)NE . HEXKNATT G CIA KRBT MMP-9. MMP-13. ADAMTS-4#1 ADAMTS-5 mRNA KK (P<
0.001), MMP-9. MMP-13f1ADAMTS-56 EHFXKFEHPEREME (P<0.05). i€ HERWXTLUDE CIAKE
FEMEREERERBNRE, NREBAKEFGATIER.
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[ABSTRACT] Objective To establish a rat model of collagen-induced arthritis (CIA), a rat model of
rheumatoid arthritis, and to study the protective effect of dexamethasone (DEX) on cartilage in CIA rats.
Methods Thirty Wistar rats were randomly divided into three groups: normal, model, and DEX groups. The
CIA model was established by intradermal injection of a white emulsion mixed with 0.1 mL bovine type I
collagen and Freund's incomplete adjuvant in equal proportions into the distal part of the rat tail. The dates
of the two injections were recorded as days 0 and 7, respectively. After the establishment of the CIA model,
DEX (1 mg/kg) was intraperitoneally injected in the treatment group 3 times a week for 4 weeks. After the
administration, the rats were euthanized, and the knee cartilages of 10 rats in each group were divided into
three parts. The first part was fixed, decalcified, and stained with Alcian blue to observe the pathological
changes in the cartilage layer. The second part was used for detection of mRNA expression of matrix
metalloproteinase (MMP) -9 and MMP-13, and a disintegrin-like and metalloproteinase with thrombo-
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spondin motifs (ADAMTS)-4 and ADAMTS-5 by using real-time quantitative PCR analysis in the femoral
head cartilage. The third part was used for detection of the expression levels of MMP-9, MMP-13, and

ADAMTS-5 using immunohistochemistry in the cartilage layer of knee joint. Results Compared with the

model group, the decrease of cartilage area, cartilage thickness, and cartilage cell numbers were

significantly inhibited after DEX treatment (P<0.05). The cartilage surface was smooth and the invasion

degree significantly improved, which indicated that cartilage destruction was inhibited. After DEX
treatment, the mRNA levels of MMP-9, MMP-13, ADAMTS-4, and ADAMTS-5 in the cartilage of CIA rats
were decreased (P<0.001), and the protein expression levels of MMP-9, MMP-13, and ADAMTS-5 were also

significantly decreased (P<0.05). Conclusion

and has a therapeutic effect on cartilage destruction.

DEX can inhibit the expression of various MMP in CIA rats
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M, ERHELRE I, s RERERE, IF
TR MR REERAEACE o PR B/ DEX TEEY ST E
FIGI7T RABRREEUM . TR, FTTNTERHE
B SRR AT LU 25 R 2 SRR R 7, &
SARA R AR AN RA AERRGIT 239, HR
FIERKAEABRERBSEMENR RN Fi, 7%
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2020-0025], FREGREE (22+2) C, AHXHEEE 50% ~
60%, JERUN 12 h B &N, LI ARbisLieshve
HZ AWz (HKDL [2015] 16).
12 i

A T RLRR AN 6 FRANSE A7) (SE1E] Chondrex 2
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Table1 Primer sequences for real-time quantitative PCR
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X EEER cDNA . SEHE B PCR RGN 4 F B 2R
MMP-9, MMP-13, ADAMTS—4#1ADAMTS-5 ) mRNA
TR, LR ERPCREERFUWT: 95 CEME, IBA
260 °C, Zi40MERG, 65 CIEMS5 s, 59T
R 1,

HE Gene L3514 %% Forward primer #5314 %% Reverse primer

MMP-9 5'-ATCCCTCTATGGACCTCCCAC-3' 5'-AACAAGACTTCTCCCCGCAG-3'
MMP-13 5'-ACCCAGCCCTATCCCTTGAT-3' 5-TCTCGGGATGGATGCTCGTA-3'
ADAMTS-4 5'-CATCCTACGCCGGAAGAGTC-3' 5-AAGCGAAGCGCTTGTTTCTG-3'
ADAMTS-5 5'-GCCCACCTAACGGCAAATCT-3' 5-AGGACACCTGCGTATTTGGG-3'

F: MMP-OFIMMP-BRIE R BEREBIMNEREBEERE13; ADAMTS-4F1ADAMTS-S IRREA S EERMINMRBEEAHEER

B85,

Note: MMP-9 and MMP-13, matrix metalloproteinases-9 and -13; ADAMTS-4 and ADAMTS-5, a disintegrin-like and metalloproteinase with

thrombospondin motifs-4 and -5.
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2 &R
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Bl /R BT I G A5 RN 1 fR . SIEFE AN,
CIA REBS T s R R (P <0.001),
REHEEE (P<0.001) MIREDEHEE FHE, E
R E

S DEXVRIT R, WEHR, EREMAESERT
PR EI RIS, SRUAMEERAESTEE
3 (P<0.05); MBEBEREBICH, KERMEL
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WAHIHEMGE. GREHDEXVAT A M —ERE L BKEHEREEHIR, ZREFHITFEX (P<
61 CIA KBTI IR 0.01); T DEXTRITG, IXLEELFEHINRIARLK
2.2 DEXMMEHEFRZERE mRNA RIXHIZIT BERUH A FRRER R, ZRE5ITHFRE (P<

SERPERPCRESR (K2) TR, CIA KEREEH 0.001) . £5HFHH DEX AT AT PAE D CIA #4413
MMP-9, MMP-13, ADAMTS-4, ADAMTS-5 mRNAF % IXSEEL R R A mRNA RiA
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F: ARZERBBEXPIRRTERER, HRAI00 wm, MAEHAH100E. BEREFEGRAANSERBEE. RBER. RSAE
MG ESITE . DEXBIHEXRINETH. BH3IRAR, BBRTHTFERER. SEFMBMEL, “P<0.001; SERERL, "P<
0.05, **P<0.0010

Note: A, Alcian blue staining of knee joints of the three groups of rats; the scale bar is 100 wm and magnification is x100. B, (left to right)
Charts of cartilage thickness, cartilage area, and number of cartilage cells in each group. DEX, dexamethasone treatment group. Data
are expressed as mean+SEM with 10 rats per group. Compared with the normal group, ~*P<0.001; Compared with the model group, *P<0.05,
##P<0.0071.
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Figure 1 Inhibitory effect of dexamethasone on degeneration of knee articular cartilage in collagen-induced arthritis rats
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HIALL, **P<0.001, ***P<0.0001,

Note: MMP-9 and MMP-13, matrix metalloproteinases-9 and -13; ADAMTS-4 and ADAMTS-5, a disintegrin-like and metalloproteinase
with thrombospondin motifs-4 and -5. DEX, dexamethasone treatment group. Data are expressed as mean+SEM with 10 rats per group.
Compared with the normal group, " P<0.01, " P<0.001, """ P<0.000 1; Compared with the model group, ***P<0.001, ****P<0.000 1.
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Figure 2 Inhibitory effect of dexamethasone on matrix metalloproteinases transcription in the knee cartilage tissue of
collagen-induced arthritis rats detected by real-time quantitative PCR
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AT R Eor, AR TIEFAKRR, CIA KK
& MMP-9. MMP-13 #1 ADAMTS-5 & & 03 & 7
U DRI, AR ZE I EEAG N 3 i (AR AT

o
MMP-9" cells
8 8 8 8
i
MMP-13" cells
8 8 &8 &

=

10

0 o
Madel group DEX group

Model group DEX group

DEX A RIXZ . s sfbmRmss R (&3)
TN, AEBLEH R FR RS T 8K E H MMP-9. MMP-13.
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#hZEKM (DEX) HPREBRPUFEEST,; BHIRKE, FERTHFEIRER. SEBEEL, "P<0.05, P <0.001,

Note: A shows immunohistochemical results (DAB staining; the scale bar is 50 wm and magnification is x400). Red arrows indicate matrix
metalloproteinases-9 (MMP-9), matrix metalloproteinases-9 (MMP-13), and a disintegrin-like and metalloproteinase with thrombospondin
motifs—-5 (ADAMTS-5) positive chondrocytes, respectively. B shows semi-quantitative results of MMP-9, MMP-13, and ADAMTS-5. Data are
expressed as mean+SEM with 10 rats per group. Compared with the model group, *P<0.05, ***P<0.001.
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Figure 3 Inhibitory effect of dexamethasone on MMP-9, MMP-13 and ADAMTS-5 expression in the knee cartilage of
collagen-induced arthritis rats detected by immunohistochemistry
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