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Correlation analysis of T,-mapping performance and proteoglycan content of cartilage in model of knee
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ted Hospital of Inner Mongolia Medical University,Innner Mongolia 010030, China
[Abstract] Objective: Through the analysis of characteristics and regularity of the MRI manifes-
tations of knee osteoarthritis (KOA) cartilage degeneration model at each stage and its correlation
with the content of proteoglycan in cartilage,to explore the molecular pathological mechanism of MRI
manifestations of cartilage degeneration at different stages,so as to provide theoretical basis for MRI
quantitative diagnosis and disease detection of cartilage degeneration and improve the diagnosis and
treatment level of KOA. Methods: Fifteen healthy Mongolian sheep were selected to make the model of
cartilage degeneration of left knee joint of Mongolian sheep by injecting papain solution into the knee
joint of sheep. Siemens Skyra 3. 0T magnetic resonance imaging system was used to scan the left knee
joint of Mongolian sheep and control group,and T,-mapping was performed. T,-signal intensity was
measured and analyzed statistically. The articular cartilage was stained with alisine blue-periodic acid-
Schiff staining (AB-PAS) after the completion of MRI scanning. The content of proteoglycan in articu-
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lar cartilage was assessed by cumulative optical density (IOD),and the content of proteoglycan in ar-
ticular cartilage was analyzed by statistical correlation between the T, value and the proteoglycan con-
tent of cartilage. Results: ) The T,-value of femoral medial condylar cartilage in A ~E group was
47,7143.30,52.7242.40,56.2042.42,65.57+1. 69 and 70. 09=£1. 60,respectively. The T,-value of
femoral medial condylar cartilage in each experimental group was higher than that in the control group
with statistical difference (P<C0. 05). As time passed, the T,-values of the femoral medial condylar
cartilage showed an upward trend, and there was a systematic difference between Academic signifi-
cance (P<C0.05). There was no significant difference between group B and group C, but there was sig-
nificant difference between the other two groups (P<C0. 05). @ The intracartilage proteoglycan content
in femoral condyle of A~E group was 49, 38 1. 34,47. 14 £4. 06,43. 75+ 5. 55,36. 954 5. 96 and
28.24=+5. 71, respectively. The intracartilage proteoglycan content in each experimental group was
lower than that in the control group with significant difference (P<C0. 05). The proteoglycan in the
cartilage of the femoral medial condyle decreased gradually with the passage of time after the model es-
tablishment. There were significant differences between group E and group A,B and C (P<C0. 05),and
between group D and group A and B (P<C0.05). @Draw scatter plots between the T,-value and pro-
teoglycan content of femoral medial condylar cartilage. Spearman correlation analysis showed that
there was a linear negative correlation between T,-value and the proteoglycan value (r=—0.789,P<C
0. 01). Conclusion: The T,-value of knee cartilage in sheep KOA model is higher than that in control
group,and is negatively correlated with the content of proteoglycan. T,-value is expected to be a non-
invasive index for evaluation the proteoglycan content in articular cartilage with degeneration, thus
may be of great value in diagnosing and monitoring early cartilage injury and biochemical changes of
knee,and in guiding clinical treatment.
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