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Abstract
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Project Period: 3 years

The present study investigated the molecular biological properties of the highly
pathogenic avian influenza (HPAI) H5N1 viruses and the 2009 pandemic A(H1N1)
viruses (H1N1pdm virus) as well as the immunological responses against those viral
infections. Electron microscopy demonstrated that more than 80% of the viral particles
in a population of an influenza isolate were spherical type, while filamentous and
pleomorphic forms were the minor populations. Based on M protein, morphological type
of influenza viruses was unlikely under control of genetic control. A pathogenic
mechanism of HPAI H5N1 viruses involved the active replication and cytokine induction
in human vein endothelial cells. Additionally, a novel pathogenic mechanism that made
HPAI H5N1 virus virulent involved the viral hemagglutinin mediated resistance to the
serum inhibitors. Surveillance for the reassortant H5N1 virus carrying human genomic
segment had been conducted in 109 HPAI H5N1 viruses collected between 2003 and
2006 by using multiplex reverse transcription-polymerase chain reaction (RT-PCR), and
no reassortant was found. Our genetic analysis showed that the resurgence of the HPAI
H5N1 outbreak usually occurred from the indigenous viruses surviving after subsidence
of the previous outbreaks, not from the re-introducing of the new strain from the other
country. Two reassortants emerged from the reassortment between two H5N1 parental
viruses were discovered in 2007. An infection caused by the clade 2.3.4, genotype V
virus was diagnosed in a Lao patient who came into Thailand for receiving medical care

and died in the Nongkhai hospital in 2007.

Goose  erythrocyte-hemagglutination  inhibiton  (HI) assay  together  with
microneutralization (microNT) assay in MDCK cells were used for the detection of

antibody to H5N1 viruses. The increasing antibody titer in paired blood was shown



approximately 15 days after disease onset. Both HI and NT antibodies at the titer of >
40 (regardless of total volume in the reaction) persisted for almost 5 years after the
disease onset in cases that could be followed-up that far. An increase in level of cross
neutralizing antibody against HPAlI H5N1 could be seen in 5.2% of the old-age
vaccinees who received seasonal influenza vaccine. Six recombinant vaccinia viruses
carrying individual gene of HPAI H5N1 virus, i.e., HA, NA, NP, M and NS and the
pSC11 plasmid vector control were constructed. Western blot analysis showed that all
3 form of HA: HAO and its cleavage products, HA1 and HA2 domains were expressed in
the HA recombinant vaccinia virus-infected TK cells. H5N1 survivors contained the
antibodies that directed against all 3 forms of HA; while all non-H5N1 subjects
contained cross reactive antibody against the HA2 domain only. The viral proteins
expressed in cells infected with these constructs were used as the test antigen in the
indirect immunofluorescence assay for detection of the H5N1 antibodies. The result
demonstrated that sera from all 4 survivors and almost of the non-H5N1 subjects were
reactive against all kinds of these viral proteins; but the antibody titers were higher in
the survivors. H5N1 survivors also developed cell-mediated immunity which lasted as
long as the humoral immunity as determined by ELISpot assay using overlapping
peptide pools spanning the entire NP and M proteins. Flow cytometry assay
demonstrated that majority of the reactive cytotoxic T cells from H5N1 survivors were
CD4+T lymphocytes whereas CD8+T lymphocytes were the minor population; and NP
peptides yielded stronger reactivity than M peptides.

Satellite telemetry tracking of the Brown headed gulls from the Bang Poo study site
demonstrated their flyways that spanned 7 countries (Thailand, Cambodia, Vietnam,
China, India, Bangladesh and Myanmar) which were affected by H5N1 Al. This gull
species inhabits 3 countries; Tibet lake area and Xinjiang in west China as the breeding
grounds, and the inner gulf of Thailand as well as the TonLe Sap lake area in
Cambodia as the places for overwintering. The other 4 countries were the places for
stopover during migration. The difference in the viral genetic clades between H5N1
viruses in Thailand (clade 1 virus) and China (clade 2 virus) suggested that there was
no linkage between Al spread between the two countries. On the other hand, the HPAI
H5N1 virus found in Thailand, Cambodia and Vietnam belonged to clade 1; and the
firstly Al outbreaks in these countries occurred at about the same time, suggestive of

the same virus origin. The data from satellite telemetry together with the result on virus



inoculation in gulls kept in captivity suggested the possible role of Al spread by

migratory birds.

At the end of the first epidemic wave of the 2009 pandemic influenza the infection rates
of 7% were found in blood donors and 12.8% in health care workers. The community
based study reported the higher infection rates in children (58%) than adults (3.1%).
Our study also showed that nasopharyngeal aspirate was the best sample which yielded
the most sensitive result in the disease diagnosis, and followed in order by nasal swab
and throat swab specimens. Using sequential respiratory samples, the viral load at the
amount of 2.6><102 - 8.1><109 copies/ml were shed from the patients and duration of viral
shedding lasted between 1 and 11 days (mean = 5 days). The immunogenicity of
monovalent, inactivated H1N1pdm vaccine was evaluated in HIV infected individuals
and the uninfected controls after single injection by HI assay. The seroconversion rate
of 32% and the seroprotection rate of 33.3% were found in the HIV infected vaccinees;
while the seroconversion rate as well as the seroprotection rate of 35% was found in

the uninfected control group.

Our group has established 4 techniques: direct nucleotide sequencing, plaque reduction
assay, neuraminidase inhibition (NAI) assay and ELISA based viral nucleoprotein (NP)
reduction assay for using in the surveillance for anti-viral drug resistant influenza
viruses. The advantage of ELISA based viral NP reduction assay is its ability to
investigate the drug or compounds targeting any viral gene; therefore, it has an
advantage over the NAI assay which can investigate only the compounds targeting NA
protein. Moreover, it has an advantage over the gold standard plaque reduction assay
such that it consumes less reagents and time. The pitfall of ELISA based viral NP

reduction assay is its inability to test the viruses with unusually slow rate of replication.
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