The efficacy of sulfated polysaccharides from the red seaweeds: Chondrus crispus, Palmaria palmata, Gymnogongrus devoniensis and Sarcodiotheca gaudichaudii in modulating the immune functions of RAW 264.7 cells
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Background: The wound healing process involves an active, complex, and integrated series of cellular, physiological, and biochemical changes. In the present study, four species of marine red algae available in the Canadian coastal area were used to evaluate their potential immunomodulatory properties. Materials and methods: MTT and alamarBlue assays were used to measure the cytotoxicity and proliferation effects of polysaccharides, respectively. To assess cell proliferation and migration, scratch wound healing and chemotaxis assays were performed on RAW264.7 cells. Additionally, nitric oxide (NO) production and phagocytosis activities were evaluated in RAW264.7 cells. Further, the expression level of Tumor Necrosis Factor (TNF-α) and Transforming Growth Factor-β (TGF-β) via Q-PCR were measured at 24 h and 72 h after the cells were treated with seaweed polysaccharides to confirm their cytokine expression. Results: The results of this study showed that red seaweed polysaccharides were effective in inhibiting inflammation and enhancing wound healing in RAW 264.7 as compared to control groups. A polysaccharide concentration of 0.5 μg/μL significantly increases cell proliferation and migration. Further, cold extracts of red algal polysaccharides did not cause any toxicity to RAW 264.7 within 24 hours. Cold extracted polysaccharides from Chondrus crispus (CC1A), (0.05 μg/μL, 120.5 ± 3.93% at 48 h) and Sarcodiotheca gaudichaudii (SG1A) (0.5 μg/μL, 133.8 ± 11.00% at 72 h) elicited higher cell proliferation and/or migration in RAW 264.7 cells. Additionally, hot extracts from Chondrus crispus (CC2B) inhibited (P<0.05) cell proliferation (75.19 ± 2.62 to 43.56 ± 1.34), as did other fractions (Chondrus crispus (CC3A, 3B) and Gymnogongrus devoniensis (2B, 3A, 3B)) with similar effects. According to the phagocytosis results, the engulfing process proceeded significantly faster when the cells were treated with Chondrus crispus (CC2B, 248.1 ± 16.89%) and Gymnogongrus devoniensis (GD3A, 215.7 ± 17.00%). Specifically, TNF-α expression was increased in cells treated with CC2B and SG1A whereas it was lower in control groups. These experiments demonstrate a correlation between bioactivity and cytokine expression. Conclusions: Cell proliferation and migration are significantly accelerated by polysaccharide extracts from Chondrus crispus (CC, λ and μ- carrageenan) and Sarcodiotheca gaudichaudii (SG, (-, (- and (-carrageenan). Based on these findings, polysaccharides have the potential to produce bioactive compounds that could be used in the future for pharmaceutical purposes. There is a high probability that new wound healing drugs can be developed based on the isolation of active principal compounds from seaweed polysaccharides.
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