Fatal attraction: chitosan microspheres decorated with MSI-78A kill
Helicobacter pylori
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Helicobacter pylori chronic infection accounts for 80% of all diagnosed gastric cancers. This gastric
pathogen is one of the sixteen bacteria that ranks higher in what concerns antibiotic resistance and as
a threat to human health [1]. Antimicrobial peptides (AMPSs) are an interesting alternative to antibiotics
due to their broad-spectrum of activity and low propensity to induce bacterial resistance. MSI-78A, an
analogue of Pexiganan, is one of the few reported bactericidal AMPs against H. pylori [2]. However, in
vivo, AMPs can be less effective due to proteolytic degradation and aggregation with proteins. AMPs
immobilization onto a biomaterial surface is an advocated strategy to overcome these drawbacks [3].
This work intends the development of biocompatible chitosan microspheres decorated with MSI-78A
(AMP-ChMic) that, after oral administration, will cross the gastric mucosa and kill H. pylori in situ, i.e.,
at the surface of epithelial gastric cells where the majority of the bacteria are found.

Chitosan (Ch) was chosen as biomaterial since it is a natural, non-toxic cationic polysaccharide, with
mucoadhesive properties and has been explored in approaches against H. pylori [4,5]. Ch (acetylation
degree of 6%) was purified and crosslinked with genipin (2.5 mM) to prevent its dissolution in gastric
acidic conditions. Ch microspheres (ChMic) were produced by spray drying technique (mean diameter
around 3 um). Afterwards, a heterobifunctional spacer (NHS-PEG-MAL) was added to the ChMic that
allowed immobilizing the MSI-78A modified with a terminal cysteine on the C-terminal (MSI-78A-SH)
in a controlled orientation.

AMP-ChMic were successfully engineered, corroborated by Fourier Transform Infrared technique and
the immobilization reaction yield was around 77%. The microspheres were able to retain their integrity
in both acidic (1.2, 2.6, 4.0 & 6.0) and neutral (7.0 & 7.4) pH, proving their pH-resistance, and
validating this approach for gastric settings. AMP-ChMic efficacy against H. pylori J99 strain, (human
highly pathogenic strain) was demonstrated in a concentration dependent manner. Effect was seen as
soon as 2 h and it was maintained up to 6 h, with a decrease of 3logs (from 107 to 102 CFU/mL). This
result indicates that MSI-78A can retain its activity when immobilized onto ChMic.

Overall, AMP immobilization onto ChMic was successfully achieved. The selected immobilization
strategy promotes AMP exposure and interaction with H. pylori, boosting its bactericidal performance.
AMP-ChMic demonstrated high potential for H. pylori infection management and should be further
explored within the scope of non-antibiotic therapeutic strategies.

REFERENCES

[1] P. Rawla and A. Barsouk, Prz. Gastroenterol., 14 (2019) 26-38

[2] A. Talebi Bezmin Abadi and J. G. Kusters, Expert Rev. Anti. Infect. Ther., 16 (2018) 733-735

[3] A. Bassegoda, K. lvanova, E. Ramon and T. Tzanov, Appl. Microbiol. Biotechnol., 102 (2018)
2075-2089

[4] 1. C. Goncalves, P. C. Henriques, C. L. Seabra and M. C. L. Martins, Expert Rev. Anti. Infect.
Ther., 12 (2014) 981-992

[5] P. C. Henriques, L. M. Costa, C. L. Seabra, B. Antunes, R. Silva-Carvalho, S. Junqueira-Neto, A.
F. Maia, P. Oliveira, Ana Magalhaes, C. A. Reis, F. Gartner, E. Touati, J. Gomes, P. Costa,
M. C. L. Matrtins, I. C.Goncalves, Acta Biomater., 2019 (in press)

NANOPT ONLINE CONFERENCE (NPTO2020)



