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ABSTRACT

The purpose of this study was to investigate the physicochemical and
biological characteristics of virosomes and ISCOMs containing envelope proteins of
Newcastle disease virus (NDV) and to evaluate their immunogenicity. Virosomes
were prepared by solubilization of virus with Triton X-100, octyl glucoside (OG), or
1,2-dihexanoyl-glycero-3-phosphocholine (DiC¢PC) followed by detergent removal.
Biochemical analysis revealed that these virosomes combined both the
haemagglutinin-neuraminidase (HN) and fusion (F) proteins, with preserved
biological activity. A greater acidic environment triggered the fusion between
virosomes and resealed chicken erythrocyte ghosts. Following a similar procedure to
prepare virosomes from Triton X-100, but including the addition of Quil A and lipids,
ISCOM particles were formed. In each formulation the relative HN content correlated
with the capability to agglutinate chicken red blood cells. The immunogenicity of
these lipid-based subunit vaccines was determined in chickens after immunization.
The relative HN content of the subunit vaccines correlated with the
haemagglutination-inhibition (HI) antibody titers. Virosomes prepared from either
Triton X-100 or DiC¢PC and ISCOMs offered high clinical protection (>80%) when
challenged with virulent NDV. Virosomes prepared from OG yielded lower clinical
protection although high HI antibody titers were observed. Decreasing antigen density
in the virosomal membrane resulted in poor immunogenicity and protection. Oral
vaccination with ISCOMs did not offer systemic HI antibody level but partial
protection was observed. In conclusion, ND virosomes and ISCOMs were studied and
found to be immunogenic and they also provided good protection. The detergent
chosen for preparing virosomes had a considerable impact on the properties of ND
virosomes.
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