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The Effects of High-fluence Low-level Laser Therapy in Animal Model of
Rheumatoid Arthritis
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Background and Purpose: Rheumatoid arthritis (RA) is a chronic, inflammatory and
systemic autoimmune disease that leads to progressive synovitis and cartilage destruction.
This chronic inflammatory process stimulates proliferation of fibroblast-like synoviocytes,
enhances activities of tumor necrosis factor-o (TNF-0) and matrix metalloproteinase-3
(MMP3), and then leads to cartilage destruction. Low-level laser therapy (LLLT) is the
proven and recommended intervention for managing RA on alleviating pain. But the
effective fluence of LLLT on prevention of the development of synovitis and cartilage
destruction in RA is still controversial. The objective of this study was to assess the effects of
LLLT at different fluences on RA-related synovitis and dysfunction of chondrocytes in rats
with inflamed joints. Methods: Monoarthritis was induced in adult male Sprague-Dawley
rats (250-300 g) via intraarticular injection of complete Freund’s adjuvant (CFA, 50 pl) into
the tibiotarsal joint. Three days after CFA induction, arthritic joints were irradiated with
either high (72 J/cm®) or low (4.5 J/lem®) fluence of GaAlAs laser (660 nm) for 10
consecutive days. Functional evaluations including ankle circumference and paw mechanical
withdrawal threshold were assessed. Arthritic ankles were collected for assessing
inflammation, synoviocytes and chondrocytes by histological and immunofluorescent studies
with Safranin O, 5B5, ED1, cartilage oligomeric matrix protein (COMP), TNF-a and MMP3.
Results: LLLT at a fluence of 72 J/cm? significantly increased mechanical withdrawal
threshold, reduced edema and the expressions of 5B5-, ED1- TNF-o0- MMP3-like
immunoreactivities. The expressions of COMP-like immunoreactivities were more
significantly abundant in arthritic joint irradiated with 72 J/cm? than those with 4.5 J/em®. An
intense Safranin O staining for detection of cartilage was found in animals received 72 J/cm?
of LLLT. Conclusions: High-fluence LLLT has a prominent effect on reduction of
nociception, synovial proliferation, inflammation, and chodrocyte degradation in RA model.
Clinical Relevance: It was possible to suggest that the LLLT at high fluence has a positive
effect on prevention of RA pathological progression.
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