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MEXHEOEE

[B aY(Purpose))
Articular cartilage disorders caused by osteoarthritis (OA) are serious socizl and medical problems due to the number of patients
affected and the impact these disorders on activities of daily living. The early diagnosis of articular cartilage damage and repeated
evaluation of treatment efficacy are essential for OA treatment. In this study, we established a simple ultrasound grading system

for early degenerative articular cartilage and investigated its refationship with cartilage biological characteristics.

UH i O THZ A (Methods/Results))
Human osteochondral specimens were obtained from the lateral femoral condyle {LFC} of the patients diagnosed with OA (N =
22; 19 females, 3 males) within 48 h after total knee arthroplasty. The ultrasound grading system were based on surface integrity
(S1a: continuzouns high-echo lines, S kb: discontinuous or weak high-echo lines, $2: surface irregular) and cartilage echogenicity
(El: with >50%, E2: <50% hypoechoic area of total cartilage layer) and verified by surface roughness (Ra; pm) and histological
staining. The results showed that Ra was lower in S$1 than in S2, and the percentage of hypoechoic and safranin O-stained areas
was positively correlated. Then we examined the relationship between ultrasound grade and histopathelogical evaluation (OARSI
grade), gene expression, and protein production in responded to pro-inflammatory cytokine (IL-18) stimulation. The average
OARSI grade (mean + SD) for each US grade was as follows: 1.520.7 (S14), 2.4+1.0 (S1b), 3.4x1.0 (582}, 2.521.2 (E1), and
2.5x1.2 (E2). OARSI grades were significantly related to US grades (p < 0.0001). In GA-related gene expression, the superficial
part of S1 had higher expression of Collagen [0, aggrecan, Sox9, and lower expression of Collagen] and BMP2 than that of 52. At
last, S1 responded more pronouncedly to [L-1B, the concentration differences of IL-6 (2.4-fold, p = 0.006), IL-8 (2.0-fold, p =
0.005), and CCL2 (2.0- fold, p = 0.001) in the supernatant were significantly higher than those in 82. There was no difference

among the E-grades.

(#  ¥5(Conclusion)]
US assessment focusing on articular cartilage surface integrity reflected the biological characteristics of articular cartilage in the
early stages of degeneration, including the OARSI histopathology grading system, gene expression, and response to IL-18 (a
pro-inflammatory cytokine). The ability to sensitively delineate the early stages of articular cartilage degeneration may be suitable
for screening OA, and foe frequent longitudinal assessment of the natural course and after therapeutic intervention. The results of
this study suggest that standard ultrasonography can be used as a powerful tool in the field of OA treatment and basic articular

cartilage research.
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