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Research program: Research program on influenza in animals in Thailand: disease

surveillance and diagnosis

Abstract

Influenza A virus causes influenza in several avian and mammal species as well as
human. The objective of this research program is to study influenza viruses in animals in
Thailand (surveillance and diagnosis) for the overall goal of monitoring, control and
prevention of influenza in animals and humans. This research program composes of 2
projects following: project 1: surveillance of influenza in mammals in high density of animal
production areas in Thailand (livestock and companion animals) and project 2:
standardization of serological diagnosis of influenza in animals by hemagglutination-
inhibition (HI) test. The results of the research projects were 1) In 2013-2014, for swine
influenza surveillance, 14.50% of Thai pigs was positive for influenza viruses (62.50% at
farm level). 10 influenza viruses were isolated and subtyped as endemic swine influenza
H1N1 (swH1N1), reassorted swine influenza H1N1 (rH1N1), pandemic influenza H1N1
2009 (pH1N1) and reassorted swine influenza H3N2 (rH3N2). Multiple subtypes and
genetic diversity of the viruses were detected in Thai swine farms. For influenza
surveillance in dogs and cats, 1.75% was suspected for influenza virus (21.05% at shelter
level). Unfortunately, the viruses could not be isolated and subtyped. 2) we have
developed standard serological test (HI test) for influenza detection in animals in Thailand.
This standard HI protocols can be applied for influenza detection in avian, swine and
canine serum samples. In summary, the benefit of this research program is providing the
useful information of influenza in animals in Thailand (both surveillance and diagnosis). For
examples 1) this study revealed occurrences, subtypes, genetic characteristics of influenza
viruses in livestock (pigs) and companion animals (dogs and cats). 2) this study developed
standard serological test for influenza viruses (HI test) for poultry, pigs and dogs in
Thailand. The developed HI protocol can be practically used in Thailand and will
strengthen influenza surveillance system. In conclusion, the information gained from this
research program will be very useful for planning and development of monitoring, control

and prevention programs of influenza in humans and animals in the future.
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Project 1: Surveillance of influenza in mammals in high density of animal production

areas in Thailand (livestock and companion animals)

Abstract

Influenza A virus (IAV) causes influenza in several avian and mammal species. The
objective of this project was to monitor IAV in mammals, including livestock (pigs) and
companion animals (dogs and cats) in high density of animal production areas in Thailand.
This 1AV surveillance was conducted during 2013-2014 including sample collection from
swine farms, animal shelters and small animal hospitals, virus identification and subtyping,
genome sequencing, phylogenetic analysis and serological analysis of IAV. For swine
influenza surveillance, 331 nasal swab samples were collected from 16 swine farms in 9
provinces. The results showed that 14.50% was positive for influenza virus (62.50% at
farm level). 10 influenza viruses were isolated and subtyped as endemic swine influenza
H1N1 (swH1N1) (n=2), reassorted swine influenza H1N1 (rH1N1) (n=1), pandemic
influenza H1IN1 2009 (pH1N1) (n=4) and reassorted swine influenza H3N2 (rH3N2) (n=3).
Phylogenetic analysis of the H1N1 viruses showed that HA1 gene was grouped in classical
swine (North American Lineage) and NA1 was grouped in European SIV (Avian-like swine
lineage). While HA3 and NA2 of H3N2 viruses were grouped in Seasonal human H3N2
lineage Our study indicated that during the course of study 2013-2014, the viruses,
including swH1N1, rH1N1, pH1N1 and rH3N2 could be increasing observed in swine farms.
Multiple subtypes and genetic diversity of the viruses were detected in Thai swine farms.
Moreover reassorted subtypes were observed in this study such as rH1N1 and rH3N2
viruses. Serological test using NP-ELISA revealed 37.99% of swine serum samples posed
antibody against influenza A (87.50% at farm level). For IAV surveillance in dogs and cats,
in this study, 285 nasal swab samples were collected from dogs and cats from shelters and
animal hospitals (n=22) in 12 provinces. The results showed that 1.75% was suspected for
influenza virus (21.05% at shelter level). Unfortunately, the viruses could not be isolated
and subtyped. Thus, viral subtyping and sequencing could not be conducted in this study.
Serological test using NP-ELISA revealed none of serum samples posed antibody against
influenza A. In conclusion, the benefits of the study include the information of influenza A
viruses infection in animals especially species at risks, the information of occurrence, type,

subtype of influenza circulating in swine farms and in dog and cat shelters as well as
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animal hospitals. The study also provided information of genetic diversity and
epidemiological origin of influenza viruses. These information will help support the
prediction of pandemic potential of the viruses and help identify unknown influenza
subtypes in several animal species in Thailand. The information gained from the study can
be used for the prevention and control strategies of animal and zoonotic diseases and can

be used to provide recommendations in population at risks.
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Project 2: Standardization of serological diagnosis of influenza in animals by

hemagglutination-inhibition (HI) test)

Abstract

Influenza A virus (IAV) causes influenza in avian and mammals. Diagnosis of
influenza virus infection can be performed either by antigen or antibody detection. The
objective of this project was to develop standard serological diagnosis by hemagglutination-
inhibition (HI) test for influenza in animals (poultry, pigs and dogs). This project was
conducted including selection of serum samples from animals (poultry, pigs and dogs),
development of serological assay (HI test) and evaluation of the HI test. In this study, 3
serum control with known positive antibody and known negative antibody titer from animals
were selected and tested with selected influenza viruses. Then 1,065 serum samples of
known positive antibody titer and unknown antibody titer from animals were tested with 11
subtypes of influenza viruses. Each serum samples had ELISA titer for assay analysis.
The results from this study provided standardized serological test (HI test) for influenza

detection in animals in Thailand. Standard HI protocol for poultry is serum treatment with

20% kaolin then with 50% turkey or chicken red blood cells and HI test with turkey or
chicken red blood cells. Standard HI protocols for pig is serum treatment with 20% kaolin

(H1) and RDE (for H3) then with 50% turkey or chicken red blood cells and HI test with

turkey or chicken red blood cells. Standard HI protocol for dog is serum treatment with RDE

then with 50% turkey red blood cell and HI test with turkey red blood cell. In conclusion,
the benefit of the study is the development of standard serological test (HI test) for
influenza detection in animals. This standard HI protocols can be applied for influenza
detection in avian swine and canine serum samples. This study showed that the developed
HI protocol can be practically used in Thailand and will strengthen influenza surveillance
system. Our results will be very useful for serological surveillance of influenza infection in
animals and can be used for influenza A prevention and control in animal and human in the

future.



