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The ID Screen Influenza H5 Antibody Competition enzyme-linked
immunosorbent assay was tested for the detection of antibodies to
the H5 subtype of influenza A (IA) virus in waterfowl. Assays were
conducted with sera obtained from Mallards (Anas platyrhynchos)
and Pekin Ducks (Anas platyrhynchos domestica), experimentally
infected with eight low pathogenic (LP) and nine highly pathogenic
(HP) H5N1 IA viral strains. Three incubation periods (1, 4 and

18 hours) and two dilutions (1:2 and 1:5) were tested. All serum

samples from LP H5-infected birds tested positive; however,
improved detection rates were observed for viruses belonging to the
HP H5NI1 clade 2.2.1 as compared with those belonging to clade
2.1.3.
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Testing for antibodies to Influenza A (IA) virus is a common
diagnostic tool used in poultry' and also has recently been
incorporated into wild bird surveillance efforts.>® These
assays usually are based on the detection of IA virus
nucleoprotein antibodies using agar gel immunodiffusion
or enzyme-linked immunosorbent assays (ELISA), and
hemagglutinin (HA) and neuraminidase antibodies using
hemagglutination inhibition (HI) and neuraminidase inhi-
bition tests, respectively. Several commercial ELISA’s have
recently been developed and evaluated for use in both
poultry and wild birds.”*"

In the current study, the ID Screen Influenza H5 Antibody
Competition ELISA (IDVET, Montpellier, France) was
tested. We investigated the ability of the assay to detect H5
antibodies in sera obtained from Mallards (Anas platyrhyn-
chos) and Pekin ducks (Anas platyrhynchos domestica)
experimentally infected with eight low pathogenic (LP) and
nine highly pathogenic (HP) virus strains, respectively.

For LP IA viruses, serum samples were obtained from 43
one-month-old Mallards experimentally infected with eight
different virus subtypes (Table 1) as well as from eight sham-
inoculated birds.'® Blood samples were collected at the end of
the experiments (14 or 21 days post-infection) and sera

stored at —20°C until tested. Virus isolation, PCR testing as
well as NP ELISAs' verified infections of inoculated birds
(see references 11-14 for details related to the experimental
infection trials).

For HP H5NI1 viruses, serum samples were obtained from
38 Pekin ducks inoculated with nine different viral strains;
five and four viruses being identified as belonging to the HP
H5N1 clade 2.1.3 and 2.2.1, respectively (Table 2). Blood
samples were collected at the end of the experiments (10 days
post-virus inoculation), and sera stored at —20°C until
tested. Virus isolation, PCR testing as well as HI assays
verified infections of inoculated birds (Pantin-Jackwood
et al. in preparation).

The H5 IA virus-specific ELISA was performed using
slightly modified protocols from the manufacturer’s instruc-
tions: three incubation periods (1, 4 and 18 hours) and two
dilutions factors (1:2 and 1:5) were evaluated. Briefly, serum
samples were diluted with sample diluent provided by the
manufacturer, and 100 pl of the diluted samples were
dispensed into the antigen-coated test plates. Samples were
incubated at 36°C at 1, 4 or 18 hours and manually washed
three times with approximately 300 pl of wash solution
(provided in the kit), per well. Next, 50 pl of conjugate were

© 2012 John Wiley & Sons Ltd

1237 |



[ Lebarbenchon et al.

added to each well, and plates were incubated for 30 minutes
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avian species throughout the world. As with poultry, these
serosurveys have been performed on a population level and
have complimented traditional isolation or molecular
approaches to expand our understanding on IA natural
history and epidemiology.

Rapid serological tools for subtype-specific IA antibody
testing can greatly enhance our ability to evaluate both
exposure and potential reservoir status of diverse wild bird
populations. These tests also provide a means for detecting
species involvement in IA virus epidemiology in situations
where virus detection is difficult, for instance because of
limited shedding. Although the results presented in this study
present limitation as they were not compared with a
reference test (e.g. H5 HI), our findings suggest that with
slight and reasonable modifications to the manufacturer’s
protocols, the commercial ELISA may perform adequately
enough to provide valuable LP H5 exposure data in
waterfowl. We, however, warrant that the important anti-
genic diversity existing for viruses such as the Asian lineage
of HP H5N1 IA virus is likely to affect the sensitivity of the
assay and yield to false-negative results.

Acknowledgements

The authors thank Taiana Costa and Monique Franca for
providing LP H5 serum samples from experimentally
infected Mallards. This work was additionally supported by
IDVET, which generously provided ELISA test kits and
recommendations for protocol adjustments. The National
Institute of Allergy and Infectious Diseases, National Insti-
tutes of Health (NIH), Department of Health and Human
Services, under Contract No. HHSN266200700007C funded
the current work. Its contents are solely the responsibility of
the authors and do not necessarily represent the official views
of the NIH.

References

1 Spackman E, Suarez DL, Senne DA. Avian influenza diagnostic and
surveillance methods; in Swayne DE (ed): Avian Influenza. Ames, 10:
Blackwell Publishing, 2008.

10

1

12

13

14

Brown JD, Luttrell MP, Berghaus RD et al. Prevalence of antibodies to
type A influenza virus in wild avian species using two serologic assays.
J Wildl Dis 2010; 46:896-911.

Brown JD, Luttrell MP, Uhart MM et al. Antibodies to type A
influenza virus in wild waterbirds from Argentina. J Wildl Dis 2010;
46:1040-1045.

De Marco M, Campitelli L, Foni E et al. Influenza surveillance in birds
in Italian wetlands (1992-1998): is there a host restricted circulation
of influenza viruses in sympatric ducks and coots? Vet Microbiol
2004; 98:197-208.

Hammouda A, Pearce-Duvet J, Chokri MA et al. Prevalence of
influenza A antibodies in Yellow-legged Gull (Larus michahellis) eggs
and adults in Southern Tunisia. Vector Borne Zoonotic Dis 2011;
11:1583-1590.

Pearce-Duvet JMC, Gauthier-Clerc M, Jourdain E, Boulinier T.
Maternal antibody transfer in Yellow-legged Gulls. Emerg Infect Dis
2009; 15:1147-1149.

Pérez-Ramirez E, Rodriguez V, Sommer D et al. Serologic testing for
avian influenza viruses in wild birds: comparison of two commercial
competition enzyme-linked immunosorbent assays. Avian Dis 2010;
54:729-733.

Toennessen R, Germundsson A, Jonassen CM et al. Virological and
serological surveillance for type A influenza in the Black-legged
Kittiwake (Rissa tridactyla). Virol J 2011; 8:21.

Brown JD, Stallknecht DE, Berghaus RD et al. Evaluation of a
commercial blocking enzyme-linked immunosorbent assay to detect
avian influenza virus antibodies in multiple experimentally infected
avian species. Clin Vaccine Immunol 2009; 16:824-829.
Lebarbenchon C, Brown JD, Luttrell MP, Stallknecht DE. Comparison
of two commercial enzyme-linked immunosorbent assays for detec-
tion of influenza A virus antibodies. J Vet Diagn Invest 2012; 24:161
-165.

Costa TP, Brown JD, Howerth EW, Stallknecht DE. Variation in viral
shedding patterns between different wild bird species infected
experimentally with low-pathogenicity avian influenza viruses that
originated from wild birds. Avian Pathol 2011; 40:119-124.
Lebarbenchon C, Yang M, Keeler SP et al. Viral replication, persis-
tence in water and genetic characterization of two influenza A viruses
isolated from surface lake water. PLoS ONE 2011; 6:€26566.
Lebarbenchon C, Sreevatsan S, Lefévre T et al. Reassortant influenza
A viruses in wild duck populations: effects on viral shedding and
persistence in water. Proc Biol Sci 2012b; 279:3967-3975.

Brown JD, Poulson R, Carter DL, Lebarbenchon C, Stallknecht DE.
Infectivity of avian influenza virus-positive field samples for Mallards:
what do our diagnostic results mean? J Wildl Dis; in press.

| 1240

© 2012 John Wiley & Sons Ltd



