Cairo University
Faculty of Veterinary Medicine
Department of Microbiology

Functionalized nanoparticles and their
effect on immune response to
co-delivered antigen

A Thesis Presented by:

Hossam EIl-din Mahmoud Abd-Elhady
(B.V.Sc. 2009, M.V.Sc. 2013; Cairo University)
For the Ph.D. Degree in Veterinary Medical sciences.
Microbiology
(Bacteriology- Immunology- Mycology)

Under supervision of:

Prof. Dr. Wagih Armanious Gad EI-Said Prof. Dr. Mona Ibrahim EI-Enbaawy

Professor of Microbiology Professor and head of Microbiology Department
Faculty of Veterinary Medicine Faculty of Veterinary Medicine
Cairo University Cairo University

Dr. Mahmoud Dardiri El-Hariri Dr. Taher Ahmed Salah El-din
Assistant Professor of Microbiology Chief Researcher of Nanotechnology
Faculty of Veterinary Medicine and Advanced Materials Central Lab.

Cairo University Agriculture Research Center

2016






Supervision sheet

1- Prof. Dr. Wagih Armanious Gad El-Said
Professor of Microbiology

Microbiology Department

Faculty of Veterinary Medicine, Cairo University

2- Prof. Dr. Mona Ibrahim Hassan EI-Enbaawy
Professor and head of Microbiology Department
Faculty of Veterinary Medicine, Cairo University

3- Dr. Mahmoud Dardiri Mohamed EIl-Hariri
Assistant Professor of Microbiology

Microbiology Department

Faculty of Veterinary Medicine, Cairo University

4- Dr. Taher Ahmed Salah El-din

Chief Researcher

Nanotechnology and Advanced Materials Central Lab.
Agriculture Research Center






Cairo University
Faculty of Veterinary Medicine
Department of Microbiology

Name: HOSSAM ELDIN MAHMOUD ABD ELHADY

Date of birth: 2/11/ 1985

Nationality: Egyptian

Degree: Ph. D.

Specialization: (Bacteriology — Immunology — Mycology)

Supervision: Prof. Dr. Wagih Armanious Gad El-Said; Prof. Dr. Mona lbrahim
Hassan El-Enbaawy; Dr. Mahmoud El-hariri and Dr.Taher Ahmed Salah El-din
Title: "Functionalized nanoparticles and their effect on immune response to co-
delivered antigen™

ABSTRACT

The current study investigated the immunological properties of functionalized
nanoparticle as antigen carrier and immune stimulant. Formulated nano-vaccine
was positioned to build a protection against chronic respiratory disease (CRD)
caused by Mycoplasma gallisepticum (MG) which is frequently complicated by
avian pathogenic E. coli (APEC) causing complicated chronic respiratory disease
(CCRD). Field strains of MG and APEC were isolated and the latter was the
source of outer membrane vesicles (OMVs). Poly (D,L lactide-co-glycolic acid)
(PLGA) co-polymer was used as nano-capsule in this study. The first and second
components of nano-vaccine were MG protein and DNA, they were both
entrapped in PLGA nanocapsule through double emulsion process. The third
component was OMVs of APEC. 270 SPF experimental chickens were divided
into 6 tested groups and 6 control groups. Three groups were administered the
nanovaccine subcutaneously (SC) and compared with killed commercial MG
vaccine while other three groups were administered via intraocular route (10) and
compared with F strain. Evaluation of immunizing potency of nano-vaccine was
measured by monitoring IgG status of MG with ELISA and estimating protection
efficacy from CRD and CCRD after challenge test. It was shown that
administration of un-capsulated MG protein failed to stimulate immune response
while PLGA capsulated did so, thus it could be inferred that PLGA capsule
performed adjuvanting effect. SC administration of booster dose from PLGA- MG
proteins achieved (80%) protection from CRD and (70%) without booster. 10
administration of PLGA-MG proteins achieved (70 %) protection from CRD. The
maximum protection from CRD (90%) was attained in case of SC injection of
PLGA -MG protein plus PLGA-DNA. OMVs reduced the incidence of CCRD to
(0%) through SC injection provided that the booster dose had been administered.
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