Biological Journal of Microorganism, 7" Year, No. 26, Summer 2018

Preparation of PLGA (poly lactic-co-glycolic acid) nanoparticles Containing
Pseudomonas aeruginosa Alginate, LPS and Exotoxin A as a Nano-vaccine

leila Safari zanjani
Ph.D Student of Microbiology, Faculty Science, Karaj Branch, Islamic Azad University, Karaj, Iran, leila_safari_z2007 @yahoo.com
Reza Shapoury, *
Assistant Professor of Medical Bacteriology, Department of Microbiology, Zanjan Branch, Islamic Azad University, Zanjan, Iran,
rezashapoury@yahoo.com
Mehrouz Dezfulian
Assistant Professor of Molecular Genetics, Department of Microbiology, Karaj Branch, Islamic Azad University, Karaj, Iran, dezfoulian@kiau.ac.ir
Mehdi Mahdavi
Assistant Professor of Immunology, Pasteur Institute of Iran, Tehran, Iran, mahdavivac@gmail.com
Mehdi Shafieeardestani
Assistant Professor of Pharmacist, Department of Rdiopharmacy, Faculty of Pharmacy, University of Medical Sciences, Tehran, Iran,
shafieeardestani@gmail.com

Abstract

Introduction: Pseudomonas aeruginosa is a particular importance due to the numerous factors
of pathogenicity and the prevalence of multi-resistance strains throughout the world. Therefore,
the need to prevent and produce an effective vaccine seems necessary. The aim of this study
was to use PLGA nanoparticles in the design of vaccine with alginate antigens,
lipopolysaccharide, and exotoxin, A Pseudomonas aeruginosa. In this study, strain PAOL of
Pseudomonas aeruginosa is used. Then, antigens including, alginate, lipopolysaccharide, and
exotoxin A were extracted. Then, lipopolysaccharide was detoxified by hot phenol method.
Exotoxin A was purified by chromatography and detoxified with formalin. Then, antigens
separately conjugated to PLGA. FT-IR and AFM methods were used to confirm conjugation

with nanoparticles. A rabbit model was used to study the pyrogenic effects of conjugates. The
mortality effect of conjugates on mouse model was tested.

Materials and methods: The success of conjugation based on the size and charge of the
nanoparticle was confirmed. The presence of antigenic functional groups in the structure of the
nanoparticle and the formation of a steric bond confirmed with FT-IR results and the
corresponding courier form.

Results: The 3D conjugate images of nanoparticles before and after conjugation showed an
increase in the height of nanoparticle binding sites. The change from initial sharpness to puff
after the conjugation confirmed the success of conjugation. Failure to observe the pyrogenic
effects in the rabbit and no mortality observed in mice was proved.

Discussion and conclusion: All of the results showed that conjugates were effective in
immunization. Therefore, it can be a candidate vaccine with a great potential against
Pseudomonas causing diseases.
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