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Abstract

The efficacy of an inactivated Foot and mouth disease (FMD) vaccine is
mainly dependent on the integrity of the Foot and Mouth disease virus (FMDV)
particles (146S) and the vaccine strains should match those strains circulating in the
field, an updated vaccine is required to control the disease. Tongue epithelium and
vesicular fluid samples were collected from cattle and buffalo farms with FMD
outbreak from Port Said Government in 2020 (n=20) and Qalyabia Government in
2021 (n= 30), while the animals in Port Said were vaccinated with the local
polyvalent inactivated vaccine (O pan-Asia-2, A Iran 05, SAT-2/ Ghb/2012, and
SAT-2/Lib/2018). Trail of Virus isolation was carried out on BHK-21 cell line
followed by conventional RT-PCR and sequencing for typing and phylogenetic
analysis of the isolated viruses and the vaccine strains. the effects of different pH
and temperature on the dissociation of 146S was investigated using SDG, sucrose
and glycerol with different concentrations were used as stabilizers to delay the
dissociation of the antigenic 146S to less antigenic 12S, and evaluating the immune
response using Serum neutralization test for different contents of 146S in the
prepared trivalent vaccine. Partial sequencing and phylogenetic analysis of VVP1 for
the field isolated virus from Port Said government revealed that it was serotype A
of the Africa topotype, Genotype IV with a nucleotide difference of 26.34% from
the locally used vaccine strain serotype A of the Asia topotype, lineage Iran-05 with
genetic variation in the major antigenic sites of the VP1 region, while the isolated
virus from Qalyabia Government in 2021 related to serotype O topotype EA-3
lineage Alx-17 with 15.28% nucleotide difference from the locally used vaccine
strain serotype O, topotype ME-SA, lineage Pan-Asia-2. Our results showed that
the most stable pH for the antigenic 146S was noticed to be between 7.5 and 8, by
adding 20% of sucrose or glycerol as stabilizer the half-life of 146S at 45 °C could
be increased from 30 minutes to more than 3 days. We concluded that minimum
content of the antigenic 146S of FMDV strains (O pan-Asia-2, A Iran 05 and SAT-
2|Ghb-12) should not be less than 4ug/strain/ dose for production of potent trivalent
vaccine. We recommended adding serotype A of the Africa topotype, Genotype IV
to the subsequent prepared vaccine batches, more cross-matching studies (R-value
and challenge) between EA-3 viruses and Pan-Asia-2 vaccine strain, and searching
for more stable FMD vaccines to sustain the unsuitable harsh condition during
transportation, storage, and vaccines campaigns.

Keywords: FMDV; A-Africa; O/EA-3/AIX-17; 146S; SDG; stabilizers; SNT.
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