Apidaecin 1 and 2 Gene Peptides to Treat Drug-Resistant Diabetic Foot Ulcers
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Diabetic foot ulcers are a major ongoing challenge in the treatment of diabetes, with about 130,000 diabetic amputations annually (CDC, 2022; NIDDK, 2021). A diabetic foot ulcer is the initiating event in around 85% of all diabetic amputations (Brownrigg et al., 2013). 
The causes of bacterial foot ulcers change as the disease progresses with differences especially when comparing new ulcers to recurring ulcers (Smith et al., 20116). Genera such as Pseudomonas and Enterobacter are associated with more severe tissue damage and a reduction in ulcer healing. Antibiotic-resistant strains of bacteria that cause diabetic foot ulcers is a rising problem (Zubair, 2020). In some cases, diabetic foot ulcers caused by antibiotic-resistant strains lead to worsening conditions such as osteomyelitis, leading to a higher rate of amputations (Chen et al, 2017).  The need for research of new antibiotics is apparent. Apidaecin-type peptides have been shown to be produced naturally from some insects and invertebrates (Li et al., 2006). Proline-rich antimicrobial peptides have been shown to inhibit bacteria from Enterobacteriaceae and Pseudomonas aeruginosa (Holfeld et al., 2018). Apidaecin 137 is an example of a proline-rich antimicrobial that has been shown to inhibit Klebsiella pneumoniae in porcine blood (Krieger et al., 2021). Apidaecins have shown success in distributing to infection sites and, thus, have potential as future antibiotics (Knappe et al., 2019). Apidaecin 1 gene peptide and Apidaecin 2 gene peptide have not previously been used to determine any inhibitory effects on bacteria that cause diabetic foot ulcers. Bacteria used in this study include 2 strains of Enterobacter cloacae and 2 strains of Pseudomonas aeruginosa. For each pathogen, a drug-resistant strain was tested as well as one that is not known to be drug-resistant. It was determined whether the apidaecins inhibit the growth of these bacterial strains. 
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