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Introduction
Genomic viral replication occurs in discrete compartments of a viron (virus particles) during the infectious process of a virus. Triggering features are built into the viron so that conformation changes during the initiation and infectious periods convert the viron from a protected and capsule to a delivery machine. The process of infection starts out with virus attachment to the host cell and ends with entry of the viral genome. What determines the pathogenesis of infection is the interaction of the viron and host cell during viral attachment. All host cells contain receptor proteins that the RBP (Receptor Binding Proteins) of a viron attach themselves to. For many viruses the RBP (Receptor Binding Protein) is hemagglutinin (HA) and neraminidase (N). Figure 1 shows cells in the fusion and post fusion processes. Once attachment is finished is when virus entry begins, which is where much diversity amongst viruses exists. 
Paramyxoviruses are a family of spherical virons that contain negatively stranded RNA and are found in a variety of common human and animal pathogens. Members of this family would include Measles, Mumps, and other respiratory viruses. Paramyxoviruses are unique in that they contain two glycoproteins anchored at the viral membrane envelope, which are needed for efficient infection of a host cell. Infection occurs through the fusion of the viral lipid membrane with the plasma membrane of the host cell. For most paramyxoviruses, efficient membrane fusion requires the presence of both the fusion and attachment glycoproteins. Either hemagglutinin, neuraminidase, or the G glycoproteins are used for viral attachment to the host during infection, spending on the paramyxovirus species. However, regardless to the species the F glycoprotein facilities membrane fusion between the viron and the host cell during viral infection. The end result is the entry of a nucleocapsid, which contains the viral RNA into the cytoplasm of the host cell.  The details of how the attachment and fusion glycoproteins of the paramyxoviruses mediate cell fusion are still not fully understood, but it is for certain that both are needed for proper infection. 
Nipah virus (NV) and Hendra virus (HV) are the only two members of newly named genus, Henipavirus, in the family Paramyxoviridae [1].  HV emerged in Australia in 1994 and caused severe respiratory disease in humans and horses [2]. In contrast to other parmyxoviruses, NV and HV are distinguished by their ability to cause fatal disease in animal and plants. The first outbreak of NV occurred in 1998-1999 in Malaysia and Singapore, and was manifested as a respiratory disease in swine with rarely fatality, but caused high fatality (40% fatality-rate) and febrile encephalitis in humans [3].  Most of the cases were those who had direct contacts with infected pigs; and to control the outbreaks the Malaysian authorities had to cull more than a million pigs [4,5].  Therefore, both HV and NV had significance consequence for public health as well as local economy.  

Five species of bats in peninsular Malaysia showed antibody positivity to NV [4], and NV was isolated from a fruit bat in Malaysia [6]. Antibodies to Nipah-like virus was reported among bats in Cambodia    in 2002 [7], and this finding was recently supported by similar serological observation as well as NV isolation from bats [  ].  Between 2001 to 2003, NV-like virus emerged in two districts in Bangladesh [8 [9] with 25 cases and about 68% fatality-rate. In January to April 2004, another multi-focal outbreak of NV occurred in Bangladesh where fatality rate was nearly 75% [10]. In contrast to Malaysia, the outbreak in Bangladesh had 2 unique characteristics: First, despite the findings of bats to have antibodies to NV, it did not involved intermediate amplifying reservoir like pigs; and second, person-to-person spread might have been the mode of transmission [8].    
The experience in HV outbreak in Australia, and NV outbreaks in Malaysia, Singapore, and recently in Bangladesh might suggest a wider spread of Henipaviruses in the region, and thus underscore the need for continued and efficient surveillance of this agent in this region.  Enzyme linked immunosorbent assay (ELISA) is used as the primary method for diagnosis of NV infection [11].  However, because of the possibility of false positive results in during high volume testing, ELISA results are confirmed by SNT [11]. However, since SNT uses live NV, it requires biosafety containment level 4 (BSL-4) which poses a serious logistical problem to countries that do not have adequate facilities. Therefore there is a need for a rapid, inexpensive test that has the sensitivity and specificity of SNT, but can be safely performed at BSL-2.  Based on our prior experience with quantitative fusion assays for the HV and NV glycoproteins [13, 15],  the goal of this study was to explore the feasibility of using a fusion inhibition assays to measure antibodies to the surface glycoproteins of HV and NV. The objective of the experiment is to test serum samples from a vaccine study in pigs (~ 300 sera) by using NV fusion inhibitaion assays and compare the results with other diagonostic methods.

  The result given from these assays could provide an alternative to SNT that can be performed using cloned copies of the viral glycoproteins at BSL-2, this way laboratories that lack BSL-4 facilities can use this method to model NV behavior in other assays for other experiments.
Objective
The objective of the experiment is to test serum samples from a vaccine study in pigs (~ 300 sera) by using NV fusion inhibition assays and compare the results with other diagonostic methods at BSL-4 requirements. The result given from these assays could provide an alternate method of showing the same results that can be performed using cloned copies of the viral glycoproteins at BSL-2, this way laboratories that lack BSL-4 facilities can use this method to model NV behavior in other assays for other experiments. This will allow for others labs around the world a cheaper and more efficient way of recognizing NV in an outbreak scenario.
Discussion
The objective of the experiment is to test serum samples from a vaccine study in pigs (~ 300 sera) by using NV fusion inhibition assays and compare the results with other diagonostic methods at BSL-4 requirements. The result given from these assays could provide an alternate method of showing the same results that can be performed using cloned copies of the viral glycoproteins at BSL-2, this way laboratories that lack BSL-4 facilities can use this method to model NV behavior in other assays for other experiments. This will allow for others labs around the world a cheaper and more efficient way of recognizing NV in an outbreak scenario.

The ability for the antibodies within the pig serum to inhibit fusion of the vero cells was measured based on a percentage of inhibition scale. The titer cut off for effective inhibition was 50%, which indicates that any serum above that mark validates the method of the fusion inhibition assay as a diagnostic method to investigate Nipah and Henra outbreaks out BSL-2. Table 1 shows how levels of inhibition with the assay are very similar diagnostically to that of the SNT method performed at BSL-4. This shows that although the neutralization method uses the live virus to perform the same studies, the same diagnosis can be performed using a BSL-4 method, even if the actual viruses aren’t being used for the investigation. Figure 4 shows a number of serum tested for inhibition at different dilution levels. According to Figure 4, H404-406 and S19 had inhibition percentages above the titer at a 1:100 dilution of the pig serum antibody solution. Once the sera dilution went to 1:200 only the H405 serum reached the optimal level of inhibition.
This method is a multi-step method and unfortunately not enough serum was tested to support the validation of this diagnostic method.  We plan to assess the problem with the method in the future.
















































































































































