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An experimental study of sunitinib for prevention of knee osteoarthritis in rats

WANG Jinjie', YU Qianli' ,FAN Weiwei' ,ZHUANG Rujie’

1. Zhejiang Chinese Medical University , Hangzhou 310053 , Zhejiang , China

2. Zhejiang Provincial Hospital of Traditional Chinese Medicine , Hangzhou 310006 ,Zhejiang , China

ABSTRACT Objective:To explore the effect of sunitinib on knee osteoarthritis( KOA ) in rats. Methods ; Thirty — two male SD rats were
selected and were randomly divided into blank group,model group,4 — week treatment group and 8 — week treatment group,8 cases in each
group. The KOA rat models were created in model group,4 — week treatment group and 8 — week treatment group by using papain, while the
rats in blank group were not given any intervention. After the modeling, the rats in blank group were fed normally,and the rats in 4 — week
treatment group and 8 — week treatment group were intragastric administrated with sunitinib(1 mg/kg) ,once a day for consecutive 4 and 8
weeks respectively ;while the rats in model group were intragastric administrated with the same dose of normal saline everyday. After the end of

drug intervention ,the rats in each group were executed. MRI examination and histopathological observation on knee joint and determination of
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knee joint fluid level of vascular endothelial growth factor( VEGF ) and matrix metalloproteinase(MMP) — 13 were performed on rats in each
group. Results : The results of sagittal MRI examination of knee joint showed that in blank group (1) the structure of knee — joint was com-
plete ; (2 ) the articular surface was smooth and the articular cartilage was intact; (3 ) the cartilage tissue was closely connected with hone tis-
sue; (4) no inflammation and cystis degeneration were found under cartilage; (5) no abrasion and osteophyte were found in subchondral
bone. The sagittal MRI images also showed that in model group( 1) the structure of knee — joint was obviously damaged; (2 ) the superne car-
tilage was obviously worn; (3) obvious damages of cartilage and subchondral bone and obvious subchondral cystis degeneration were found
under the tibial plateau. In 4 — week treatment group,the structure of knee — joint was basically intact and the cartilage was roughish, while
subchondral inflammation, bone damages and cystis degeneration were found under the tibial plateau. In 8 — week treatment group, the struc-
ture of knee — joint was intact and the cartilage was complete and smooth,and no obvious subchondral bone damages and subchondral cystis
degeneration were found , while some subchondral inflammation was found. There was statistical difference in the level of VEGF in knee joint
fluid between the 4 groups ( 152. 26 +/—31. 17,237.95 +/- 69. 10, 168. 43 +/— 47. 47,136. 75 +/- 27. 48 pg/mL, F = 14.575,P =
0.000) . The level of VEGF in knee joint fluid was higher in model group compared to blank group,4 — week treatment group and 8 — week
treatment group( P =0.000,P =0.000,P =0.000) ;and there was no statistical difference in the level of VEGF between blank group and
4 — week treatment group and between blank group and 8 — week treatment group (P =0.332,P =0. 181) ; and there was no statistical
difference in the level of VEGF between 4 — week treatment group and 8 — week treatment group( P =0.060). There was statistical differ-
ence in the level of MMP — 13 in knee joint fluid between the 4 groups(60. 85 +/-13.70,94.98 +/-37.63,75.43 +/-20.23,68. 54 +/—
19.82 pg/mL,F =5.686,P =0.002). The level of MMP — 13 in knee joint fluid was higher in model group compared to blank group,4 —
week treatment group and 8 — week treatment group( P =0.028,P =0.003,P =0.000) ;and there was no statistical difference in the level
of MMP - 13 between blank group and 4 — week treatment group and between blank group and 8 — week treatment group( P =0.098,P =
0.242) ;and there was no statistical difference in the level of MMP — 13 between 4 — week treatment group and 8 — week treatment group
(P =0.431). The results of histopathological observation on knee joints of rats in blank group showed that( 1) the integral structure of the
knee joint was complete; (2 ) the surface of cartilage was smooth without necrosis and ulcer; (3 ) the structure and morphology of the trabecu-
lar bone were complete. The results of histopathological observation on knee joints of rats in model group showed that( 1) the knee joint was
characterized by typical cartilaginous damage ; (2 ) the surface of cartilage was unsmooth and some of the cartilages were lost; (3) the chon-
drocytes were disorganized ; (4 ) the trabecular bone was incomplete. In 4 — week treatment group ,the knee joint surface was slightly smoot-
her compared to model group,and the chondrocytes were regularly arranged and uniformly distributed,and the structure and morphology of
the trabecular bone were more complete compared to model group,while some fragments of trabecular bone were still found. In 8 — week
treatment group, the knee articular cartilage was smooth and the chondrocytes uniformly distributed and regularly arranged with clear layers;
no chondrocytes clustered together,and the tidal line was complete and the structure of trabecular bone was basically complete. Conclusion
Sunitinib can inhibit the expression of MMP — 13 through inhibiting the expression of VEGF in knee joints of KOA rat models, which may be
the mechanisms of action for delaying knee joint degeneration,and its effect is related to the action time.
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