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[ABSTRACT] Objective To establish a rat model of moderate-to-severe knee osteoarthritis, laying the
foundation for studying the pathogenesis of moderate-to-severe knee osteoarthritis and its prevention and
treatment methods. Methods Thirty male SD rats were randomly divided into three groups: a sham
surgery group, an 8-week model group, and a 20-week model group, with 10 rats in each group. Rats in the
8-week and 20-week model groups underwent surgery to cut the anterior and posterior cruciate ligaments
and medial collateral ligament of the right knee joint, and remove the medial and lateral menisci. After
surgery, the rats were allowed to move freely. The rats in the sham surgery group had only skin incisions to
expose the joint without any surgical treatment. At 8 and 20 weeks post-surgery, Micro-CT scans were
performed to analyze the femoral osteoporosis in the rats. After euthanizing the rats, gross observations of
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the knee joints were made, and the cartilage of the joint surface was scored using the Pelletier scoring
system. The knee joints were collected for hematoxylin and eosin (HE) staining and safranin O-fast green
staining to observe changes in cartilage morphology. The modified Mankin's scoring system was used to
assess the tissue pathology of the joint surface. Immunohistochemical staining was used to detect the
expression of type Il collagen and matrix metalloproteinase 13 (MMP13), reflecting the anabolic and
The knee joint cartilage in the 8-week and
20-week model groups was severely damaged, with Pelletier and modified Mankin's scores significantly

catabolic metabolism of the knee joint cartilage. Results

higher than those in the sham surgery group (both P<0.01). The Pelletier and modified Mankin's scores in
the 20-week model group were significantly higher than those in the 8-week model group (P<0.07).
Micro-CT observations revealed irregular joint surfaces, osteophyte formation, and signs of osteoporosis in
both the 8-week and 20-week model groups, with the 20-week model group showing more loose bodies
around the knee joints. Immunohistochemical staining showed increased expression of MMP13 and
decreased expression of type Il collagen in the knee joint tissues of the model groups, indicating that the
balance of anabolic and catabolic metabolism in the joint cartilage was disrupted. MMP13 increased while
type Il collagen decreased. Conclusion The surgical method of cutting the anterior and posterior cruciate
ligaments and medial collateral ligament and removing the medial and lateral menisci successfully creates
a moderate-to-severe knee osteoarthritis model in rats. Imaging examinations reveal osteophytes,
osteoporosis, and loose bodies in the knee joints, while pathological observations show a reduction or even
disappearance of joint cartilage, with a disruption in the balance of cartilage anabolic and catabolic
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metabolism.
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plane, X-ray transmission image, and 3D reconstruction image. Red arrows show the osteophytes; White arrows show the joint loose

bodies.
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Figure 1 Micro-CT images of knee joint in different groups of rats
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Figure 2 Micro-CT femur morphological analysis in different groups of rats
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Note: Compared with sham surgery group, ~P<0.01; Compared

with 8-week model group, **P<0.01; n=10.
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Figure 3 Pelletier score of the knee joint in different
groups of rats
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E: A, HERE® (x100); B, B O-EKRREE (x100); C~D, BEALRUFRE (x100)s MMP13, EREEEERHAE13; Collagen I, I

BRER.

Note: A, HE staining ( x100) ; B, Safranin O-Fast Green staining ( x100) ; C-D, Immunohistochemical staining ( x100). MMP13, matrix

metalloproteinase 13; Collagen Il, type Il collagen.
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Figure 4 Histopathological changes of the knee joint in different groups of rats
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Figure 5 Mankin’s score of the knee joint in different
groups of rats
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