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ABSTRACT

The purpose of this study was to investigate the hemagglutinating activity and
immune response of H5N1 avian influenza viruses including human influenza A viruses
(H1N1 and H3N2).

The role of viral hemagglutinin for a2,3 receptor binding of H5N1 and a.2,6 of
human influenza A viruses was investigated by hemagglutination assay using
erythrocytes from five species (human group O, goose, chicken, guinea pig, and horse).
All of these viruses were also investigated in their amino acid sequence of
hemagglutinin by direct sequencing. Influenza specific antibody in healthy subjects,
influenza vaccinees, H5N1 cases and H5N1 exposed subjects was explored by
hemagglutination inhibition (HI) assay and/or microneutralization (microNT) test. In
addition, H5 peptide ELISA was established for HSN1 binding antibody screening as
well.

Our data showed that all erythrocyte species could pick up almost all strains of
H5N1 avian influenza viruses. Interestingly, one strain from clouded leopard
(A/Clouded Leopard/Thailand(Chonburi)/Al-1216A/2004) could not agglutinate horse
erythrocytes (2,3 linkage). Goose erythrocytes (a2,3 and 2,6 linkage) gave highest
hemagglutination titer followed in order of sensitivity by chicken, guinea pig, human
and horse erythrocytes. In addition, goose erythrocytes seemed to be the suitable donors
for HI antibody for all groups. There was a correlation of HI antibody using horse
erythrocytes and microNT but HI antibody level was dependent on the virus antigen
tested  (A/Thailand/676(NYK)/05(H5N1) vs  A/Thailand/1(KAN-1)/04(H5N1),
Wilcoxon’s signed-rank test, p<0.05). It was shown that there was no difference in
amino acid sequences of the receptor binding site (RBS) in all H5N1 viruses except
A134V mutational change in the RBS of A/Thailand/676(NYK)/05. Unfortunately, the
detection of H5 binding antibody to H5 antigenic region by peptide ELISA gave non
specific results.

As expect, horse erythrocytes could not recognize human influenza A viruses
(HIN1 and H3N2). Interestingly, chicken erythrocytes did not agglutinate almost all
H3N2 viruses but goose erythrocytes were still sensitive. Overall, goose erythrocytes
confer a greater advantage over the other erythrocyte species in the investigation of
hemagglutinating activity and specific antibody to influenza A viruses including H5SN1
and human influenza viruses.
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