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Influenza A viruses are typical zoonotic pathogens that infect a wide variety of animals,

including humans, pigs, chickens, and ducks. Influenza A viruses are divided into 16 HA subtypes

(H1–H16) and 9 NA subtypes (N1–N9). Migratory ducks are known to be the natural reservoir of the

viruses, and all the influenza viruses in other animal species originate from the duck viruses. Influenza

viruses are harmless to the wild ducks, but once they transmit and effectively replicate in other host

animals, they cause severe infectious disease.

Influenza pandemic, a global outbreak of influenza, occurs when a strain of an animal virus

transmits and effectively replicates among human population. In the last one century we had five

influenza pandemics. The most devastating one was Spanish flu occurred in 1918, which was caused

by a strain of H1N1 viruses. We also had pandemics of Asian flu in 1957, Hong Kong flu in 1968, and

Russian flu in 1977, which were caused by H2N2, H3N2, and H1N1 viruses respectively. The most

recent pandemic was caused by a strain of H1N1 viruses in 2009. It should be noted that at least two

out of five, i.e. Hong Kong flu viruses and the 2009 H1N1 pandemic viruses were transmitted from

pigs to human population.

Pandemics cause substantial mortality and morbidity, posing many questions and challenges

to us. In Asian countries H5N1 virus strains have been circulating in chickens since 1997 and this avian

virus are yet to be controlled. Recently a strain of H7N9 viruses has widely spread in birds in China

and occasionally infected humans. We must be well prepared for the next influenza pandemic by

designing and implementing preemptive measures. We need to elucidate the ecology of influenza

viruses in the wild animals, livestock, and humans. We also need to clarify the molecular basis of the

pathogenesis and host range of the viruses. The establishment of mathematical models of infections

is necessary to predict outbreaks, epidemics, and pandemics of influenza. To accomplish the

prevention and control of influenza, combined efforts from a large variety of scientific disciplines

should be prerequisite.
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