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Fig.1 Pathology, risk factors, clinical presentation and treatment of OA
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Fig.2 The mechanism of OA occurrence
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Table 1 Clinical data of OA mitigation by LDRT
%1 LDRTZfROAMIGKETE
e CRFRETIE],  MRGHSAL  BUOiE QREL BEAE GERD AR Wt 15 1 WAL RBMEM
B9 B
Miicke%s (2010, BRI 0.25~3 Gy (—, 5069 (—) 3N A, 60% 3~121H EES o
f ) L) 3~12 Gy) 14, 40%
KellerZ: (2013, BT 0.5~1.5 Gy (—, 1037 (23~93) 79.30% 24 H B A —
f ) fot) 0.5~10 Gy)
Kaltenborns WELT 1Gy (6, 6Gy) 84 (38~88) 3MNH, 60% 3~121H S TR —
(2016, fE[E) o 14, 70%
Micke%% (2017, EZ S 0.5/1 Gy (6/12, 166 (=70) 49.60% 29 H VAS ¥
) 6] 6 Gy)
Micke%% (2018, 2R 0.5/1 Gy (6/12, 703 (63.2(28~96)) 58.40% 60™H VAS ¥
) [o] 6 Gy)
Koc% (2019, Wi BXT 1Gy (6, 6Gy) 12 (58~89) 6JE, 50% 6~52JF NRS T
fip2s) [6s]
Juniku®s (2019, T HEA 0.5 Gy (6/10, 155 (64.7 (35~80)) 40% 381 H VAS —
fafE ) Los) g e 3/5 Gy)
Hautmann% EZ ST 0.5/1 Gy (6, 140 (38~88) 6™ H, 57.6% 6~12J# NRS ¥
(2019, f[E) o7 3/6 Gy) 20F, 47.0% 6~244H
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Hi-t) (71
Rithle%§ (2021, ES S 0.5/1 Gy (6, 970 (>65) 65.6% 8F NRS —
i) 2 3/6 Gy)
Weissmann4: SRR 0.5/1 Gy (6, 196 (65.9+14.5) 75% 3~61H B P
(2021, fEE) B¢ 3/6 Gy)
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FagEs) 0 3/6 Gy)
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Abstract Osteoarthritis (OA) is a chronic degenerative joint disease and the most common type of arthritis. It
involves almost any joint and can lead to chronic pain and disability. In the late 19th century, Roentgen discovered
X-rays, and then began to use radiotherapy to treat tumors. In the 1980s, Luckey thought that low-level radiation
(LDRT) might be beneficial to biology, and it was gradually applied to the treatment of some diseases. This paper
introduces the epidemiology, risk factors, clinical manifestations and treatment methods of OA, points out that the
cartilage injury and the important effect of synovial inflammation in the pathogenesis of OA, namely when the
homeostasis of articular cartilage are destroyed, synthetic metabolism and catabolism imbalances, cartilage cells
damaged their breakdown products consumed by synovial cells. Synovial cells and synovial macrophages secrete
proinflammatory cytokines, metalloproteinases and proteolytic enzymes, leading to cartilage matrix degradation
and chondrocyte damage, which aggravates synovial inflammation and cartilage damage, forming a vicious cycle.

The possible mechanism and clinical research progress of LDRT in alleviating OA are discussed. LDRT can

+ This work was supported by grants from the Natural Science Foundation of Gansu Province (20JR10RA358) and Gansu University of Traditional
Chinese Medicine Graduate Student Innovation and Entrepreneurship Fund (2022CX62).

## Corresponding author.

GUO Hong-Zhang. Tel: 86-18793191010, E-mail: hongzhangguo2022@126.com

JIN Xiao-Dong. Tel: 86-18609318485, Email: jinxd@impcas.ac.cn

Received: November 6, 2023  Accepted: December 6, 2023



-1392- EMUESEYYIEHRE  Prog. Biochem. Biophys. 2024; 51 (6)

regulate inflammatory response, inhibit the production of pro-inflammatory cytokines, and promote the
production of anti-inflammatory cytokines, thereby achieving anti-inflammatory effect. Studies have shown that
after irradiation, the expression of inducible nitric oxide synthase (iNOS) was decreased, the release of reactive
oxygen species (ROS) and the production of superoxide were inhibited, the anti-inflammatory phenotype of
macrophages was differentiated from M1 to M2, the inflammatory CD8" T cells were transformed into CD4" T
cells, and the number of dendritic cells (DC) was significantly reduced. LDRT inhibit the production of
proinflammatory factors in leukocytes, reduce their recruitment and adhesion, and down-regulate the expression
levels of cell adhesion molecules such as selectin, intercellular adhesion molecule (ICAM) and vascular
endothelial cell adhesion molecule (VCAM). LDRT can regulate endothelial cells, stimulate endothelial cells to
produce a large amount of TGF-1, reduce the adhesion of endothelial cells to peripheral blood mononuclear cells
(PBMC), and contribute to the anti-inflammatory effect of LDRT. It also exerted anti-inflammatory effects by
regulating mitochondrial growth differentiation factor 15 (GDF15). After low-level radiation, the MMP-13
(matrix metalloproteinases-13) and the ADAMTSS (recombinant a disintegrin and metalloproteinase with
thrombospondin-5) decreased, the Col2al (collagen type 2) increased in chondrocytes. In the existing clinical
studies, most patients can achieve relief of joint pain and recovery of joint mobility after irradiation, and the
patients have good feedback on the efficacy. The adverse reactions (acute reactions and carcinogenic risks) caused
by LDRT in the treatment of OA are also discussed. During the treatment of OA, a few patients have symptoms
such as redness, dryness or itching at the joint skin, and the symptoms are mild and do not require further
treatment. Patients are thus able to tolerate more frequent and longer doses of radiotherapy. In general, LDRT
itself has the advantages of non-invasive, less adverse reactions, and shows the effect of pain relief and movement
improvement in the treatment of OA. Therefore, LDRT has a broad application prospect in the treatment of OA.
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