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Introduction

Effects of joint immobilization on the repair of articular cartilage of the rat knee

Xu Li-yan', Ma Jian-xiong?, Wang Ying?, Sun Lei?, Zhang Chun-qiu®, Ma Xin-long" ? (' Tianjin Medical
University, Tianjin 300070, China; 2Orthopedics Research Institute, Tianjin Hospital, Tianjin 300050, China;
*Tianjin University of Technology, Tianjin 300384, China)

Abstract

BACKGROUND: Joint immobilization is one of the methods used to treat joint pain and joint injury in the
department of orthopedics. Compared with other treatment methods, immobilization can reduce the pain of
the damaged synovial joints and avoid the contact stress and friction between the joints. However,
immobilization can cause some serious complications such as joint contracture, osteoporosis and cartilage
degeneration.

OBJECTIVE: To observe the effects of joint immobilization on the repair of cartilage injury of knee joint in
rats.

METHODS: Osteochondral full-thickness defects (2.5 mm in diameter; 2 mm in depth) were created in the
left femoral condyle fossa with a corneal trephine. 36 animals were randomly assigned into immobilization
group and control group (n=18 per group). In the control group, animal models were established, without
any treatment. In the immobilization group, after model establishment, rats were immobilized by a
designed and modified simplified miniature llizarov fixator.

RESULTS AND CONCLUSION: (1) Repair rate of cartilage defect: No significant difference in repair rate was
detected between immobilization group and control group. (2) Histological staining: Regeneration tissue was
mainly fiber cells in both groups. At 8 weeks after surgery, Wakitani score and Mankin score were higher in the
immobilization group than in the control group (P < 0.05). (3) Cartilage metabolic marker detection: Compared
with the control group, at 8 weeks, C-telopeptide of type Il collagen levels in the urine were significantly higher
in the immobilization group than in the control group (P < 0.05). (4) Results indicated that persistent
immobilization could result in cartilage degeneration, and it was detrimental for cartilage repair.
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Figure 1 Changes in histomorphology of the articular cartilage in each group (hematoxylin-eosin staining, x100)
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Figure 2 Changes in histomorphology of the articular cartilage in each group (safranin O-fast green staining, x100)
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Figure 3 Immuoreactivity of type Il collagen in the articular cartilage in each group (immunohistochemical staining, x200)

Pl B A-C 2330 ki

TR

s

El4 FHEXTRBEREEELMR 3 RA(RERERLFRE,

SR X AR L A I 4 Y Wakitani V73 5
TP < 0.05); Hlshdl i e it —2iR A, K58
JAMankinpFr 2 i AR G4 R, A Bk,
PAKHHEZH 8 LM T AR 54 A (P < 0.05).  Zi1A] LA izh
A IMankin -4y s 10 IR 41(P < 0.05).
25 BUEAFREEBMLIFRELERE HHAR
Ja 2 )8 TR Jie it 5 (I PE ik (B3 A), 48] I/ ek sl 1L
TR A (E3B), 8RFMRIAMZ, HUEH 1,
AEH (B3C). X2/ JL Tt e R, fBnr s
Lt/ NEURL (B 3D), 4 n] WL A B R IL X, Ky
W2k - (B3E), S8R IAW WIiNL, B
oA, HEEE R (B3F). WAL T B R Yt
WOt BEAE W3R -

HE 4 AR 1 3 H 2 2 4R Ak 4 BE P 4 A A

5500

ISNAARIG 2, 4, 8J5; D-FrRlhxiE2, 4, 8 4. & FIIBUARIGPHMERIENE, HAAEE.

x200)
Figure 4 Immuoreactivity of matrix metalloproteinase 3 in the articular cartilage of each group (immunohistochemical staining, x200)
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