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Static magnetic field inhibits TRPV4-mediated osteoclast biological behavior to alleviate osteoarthritis
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Abstract Objective: To investigate the expression changes of transient receptor potential vanilloid 4(TRPV4) in osteoarthritis (OA )
and the mechanism by which static magnetic fields(SMF ) influence the biological behavior of osteoclasts and repair subchondral hone
resorption —driven cartilage degeneration. Methods: Seventy SPF grade female C57BL/6 mice were used in this study. In the first
part of the experiment, C57BL/6 mice were divided into control group( Control, n=10) and osteoarthritis group(OA, n=30) accord—
ing to the random number table method. The OA group was further divided into OA7d group(n=10), OA14d group(n=10) and OA28d
group(n=10) according to the time of 7, 14 and 28 days of modeling. The expression of TRPV4 in subchondral bone at different time
points was detected by immunohistochemistry. In the second part of the experiment, C57BL/6 mice were randomly divided into sham
operation group(Sham group, n=10), osteoarthritis group(OA group, n=10), osteoarthritis combined with static magnetic field trea—
tment group (OAS group, n=10) according to the random number table method. A mouse model of OA was established by transection
of the medial collateral ligament and resection of the medial meniscus. The mice were treated with a 200 mT static magnetic field
specially designed in our laboratory for 2 weeks. Histological staining was used to evaluate the effect of static magnetic field on carti—
lage degeneration and subchondral bone pathology. Immunohistochemical staining was used to evaluate the effect of static magnetic

field on TRPV4 expression in vivo. Bone marrow derived osteoclasts were isolated in vitro, and the effects of static magnetic field on

HEeWE EBXREARZES(81772405,81572100); fnth B R # = 211 %1(2021006,2022016 )
fEEEN BE(1998-), &, ML 7, R 7 6 : 58T B X T R FIT R ; BS54 3K £, E-mail:pizhang2008 @ 163.com,



%5 BEf, 5. FRETING TRPVA NS A A P12 TR 1 58 397

osteoclast formation, migration and adhesion were verified using TRPV4 antagonist GSK219. The levels of tumor necrosis factor—o
(TNF-a) in serum and osteoclast conditioned medium were detected by ELISA. ATDCS5 cells were cultured in osteoclast condi-
tioned medium to observe the effect of osteoclasts on the degeneration of chondrocytes. Results: In the first part of the experiment,
immunohistochemistry results showed a time—dependent upregulation of TRPV4 positive surface in subchondral bone of OA mice. In
the second part of the experiment, histological staining showed that static magnetic field improved the microstructure of subchondral
bone, increased the area ratio of trabecular bone (1=4.318, P<0.01) and subchondral bone plate thickness (¢1=10.42, P<0.001 ),
reduced Osteoarthritis Research Society International (OARSI) score (¢=3.614, P<0.05), and improved cartilage damage in OA mice.
Static magnetic field inhibited the formation, migration and adhesion of osteoclasts by inhibiting TRPV4 (1=26.35, 36.56, 35.76,
all P<0.001). GSK219, a TRPV4 antagonist, could mimic the static magnetic field effect. Static magnetic field decreased the level
of TNF-a secreted by osteoclasts(1=3.935, P<0.01) and reduced its effect on the degeneration of chondrocytes ($=28.52, P<0.001 ).
Conclusion: TRPV4 expression in subchondral bone increases in a time—dependent manner in the early stage of OA. Static magnetic

field can improve subchondral bone resorption and secondary cartilage degeneration by inhibiting the biological behavior of TRPV4-

mediated osteoclasts.
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Fig.1 Modeling of osteoarthritis mice and experimental timeline
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Fig.2 Schematic diagram of static magnetic field device
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Fig.4 Morphological examination of subchondral bone by HE
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