Biocompatibility of alginate hydrogels with endolysins for antibacterial treatment
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Alginates are a group of polysaccharides known to form non-toxic, biodegradable and biocompatible gels. These properties make alginate gels suitable for encapsulating hydrophilic active molecules such as antibiotics that can be used for treatment of skin inflammation. Recently, Hoeffer and colleagues demonstrated the effectiveness of algae and bacterial alginate polymer as material for wound healing films [1] and showed a great potential for enzyme encapsulation [2]. However, the emergence of antibiotic-resistant strains, including multidrug-resistant and extensively drug-resistant types antibiotics, leads to decrease in effectiveness of conventional antibiotics. In this work, endolysins – the phage-derived hydrolases – are used as promising alternatives to conventional antibiotics and are planned to be incapsulated into alginate-based scaffolds.
Here, 1% sodium alginate solutions and 1% calcium alginate gels with addition of different concentrations from 1000 µg/ml to 15,625 µg/ml of endolysin LysSi3-LK [3] were studied on their cytotoxicity and biocompatibility towards NIH 3T3 (mouse embryonic fibroblasts) and HaCaT (aneuploid immortal keratinocyte cell line from adult human skin) cell lines as well as its influence on migration of NIH 3T3 and HaCaT cells.
We demonstrated that endolysin starting from 1000 µg/ml concentration does not show any significant cytotoxic effects on cell proliferation and migration. The addition of sodium alginate solutions with endolysin has a slight cytotoxicity effect on cell growth after 24 h (around 30%) followed by 50% cell viability after a 48 h incubation. For calcium alginate gels, cell viability after 24 h of incubation is around 70-80 % for concentrations of endolysin lower than 1000 µg/ml, followed by more than 60% of living cells after 48 h incubation. Moreover, we demonstrated that LysSi3-LK at 1000 μg/ml inhibits migration in NIH 3T3 by up to 70% for both algae and bacterial alginate solutions. In HaCaT cells, bacterial sodium alginate with endolysin inhibits both proliferation and migration 83% while algae origin alginate solution with endolysin – by up to 75%. Thus, endolysin LysSi3-LK at 1000 µg/ml shows no significant cytotoxicity, however it demonstrates the inhibition of cells’ migration. Future studies with lower endolysin concentrations are needed for understanding of its influence on cells’ migration and proliferation.
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