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Emerging infection is usually an important public health concern. Within the past decade,
there are many new emerging infectious diseases. An important concern is on the pandemic
of those new emerging infections. The cross species infection from animal to human, zoonosis,
is usually problematic and hard to manage. The well-known situations are on new emerging
atypical influenza infections. In this brief article, the author discuss on three important cross
species emerging influenza, H5N1 bird flu, H1N1 swine flu and H7N9 bird flu. The basic details of
those new influenza's genetic aberration and the concept for surveillance and prediction of new
mutation that result in the new cross species emerging zoonosis are also mentioned in this article.
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1. Introduction
Emerging infection means the occurrence of an infection
in a new setting. If that disease is newly discovered, it
will be classified as a new emerging infection. Due to the
fact that the new emerging infection is a new disease in
medicine, the knowledge for diagnosis and management is
usually limited. Emerging infection is usually an important
public health concern. Within the past decade, there are
many new emerging infectious diseases.
An important concern is on the pandemic of those new
emerging infections. Of several new infections, the cross
species infection from animal to human, zoonosis, is
usually problematic and hard to manage [1,2]. The wellknown situations are on new emerging atypical influenza
infections[1,2]. In this brief article, the author discusses
on the three important cross species emerging influenza,
H5N1 bird flu, H1N1 swine flu and H7N9 bird flu. The basic
details of those new influenza’s genetic aberration and the
concept for surveillance and prediction of new mutation that
result in the new cross species emerging zoonosis are also
mentioned in this article.

2. New emerging influenza infections
Influenza virus infection is a kind of respiratory viral
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disease. This disease is common and causes morbidity
and mortality around the world. M icrobiologically,
there are many groups of influenza viruses, classified
by its H and N gene components [1,2]. T he specificity
of pathogenicity can be seen. T his means a kind of
influenza virus specifically infects a kind of animal.
H owever, in some situations, the cross species
infection occurs and this becomes the great concern for
pandemicity.
As already mentioned, there are many new emerging
influenza virus infections within the few years. T his
attracts the interest of the medical scientists around the
world. The three important well-known new influenza
infections include H 5 N 1 bird flu, H 1 N 1 swine flu and
H7N9 bird flu. The underlying genetic aberration of those
infections will be further discussed.
2.1. H5N1 bird flu

This is a kind of zoonosis that results from the primary
influenza virus of avian. T he pathogenic virus is the
H 5 N 1 avian influenza virus [3,4]. I t was firstly reported
in A sia and caused a wide scale outbreak. L i et al.
firstly published in N ature about the domestic ducks
in Southern China had a central role in the generation
and maintenance of this virus, and that wild birds may
have contributed to the increasingly wide spread of
the virus in A sia [5]. T his infection is considered the
first cross species zoonosis that brings attention to the
medical society on the harmful of emerging cross species
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influenza zoonosis.

2.2. H1N1 swine flu

This is a very big worldwide pandemic situation. The
emerging of the new H1N1 swine flu results in outbreaks
around the world affecting million of world population[6]. The
genetic reassortment of this new virus, which emerged in
2009, is well defined. This new virus is proved to be the result
of a reassortant between viruses of the American triplereassortant and Eurasian avian-like swine influenza[7].

2.3. H7N9 bird flu

This is the newest emerging cross species infection. It
occurs in the first trimester in 2013, China. The pathogenic
virus is successfully discovered to be a new human virus.
The primary pathogenic virus is a kind of avian influenza
virus as already mentioned[8,9], which existence as a human
pathogen is a true problematic condition[10]. The new H7N9
influenza virus is a kind of genetic mutated classical avian
H7N9 influenza virus[8]. The sequence of this new pathogen
consists of the sequence with the origins from at least four
primary sequences[11]. Virologically, the HA gene comes
from duck and the NA gene comes from migratory birds[11].

3. Surveillance of new mutation
Surveillance is a needful action corresponding to any
problematic infection. It is routinely performed for newly
emerging infections including the cross species influenza,
especially at present, the surveillance of the new emerging
influenza zoonoses. The simplest meaning is the use of
recording the new cases of influenza infections with special
focus on the identified atypical infections[12]. Serological
monitoring is usually done for supporting the surveillance
program[13,14]. Nevertheless, with the good molecular biology
technology, the present trend is to monitor the genetic
components of the circulating influenza virus in both
humans and animals[15]. This new technique is proposed
to be the best tool for the surveillance of new emerging
influenza zoonosis at present[16].

4. Prediction of new mutation
Although the surveillance system has been implemented
for a long time it seems not to be the best method for
forecasting the emerging of infection. In fact, surveillance is
monitoring the existence but it is not the tool for prediction.
There are many attempts to set a predictive system for
emerging influenza zoonosis. Basically, the mathematical
model based on the accumulated data on epidemiological
and geographical parameters is developed for this
purpose[17].
N evertheless, with the advent in bioinformatics, the
manipulation for genetic prediction can be done. This is
better than simple mathematical model which is based on
epidemiology data[18]. With use of standard bioinformatic
tools, the mutation prone point within the sequence of
the existed influenza viruses can be predicted and the
possibilities for causing of sense mutation can be further
predicted.

Conflict of interest statement

S643

I declare that I have no conflict of interest.

References
[1] Bush RM. Influenza as a model system for studying the crossspecies transfer and evolution of the SARS coronavirus. Philos
Trans R Soc Lond B Biol Sci 2004; 359(1447): 1067-1073.
[2] Sansonetti P. [How to define the species barrier to pathogen
transmission]? Bull Acad Natl Med 2006 ; 190 ( 3 ) : 611 - 622 ;
discussion 623, 625-627. French.
[3] Trampuz A, Prabhu RM, Smith TF, Baddour LM. Avian influenza:
a new pandemic threat? Mayo Clin Proc 2004; 79(4): 523-530.
[4] C laas EC . P andemic influenza is a zoonosis, as it requires
introduction of avian-like gene segments in the human
population. Vet Microbiol 2000; 74(1-2): 133-139.
[5] Li KS, Guan Y, Wang J, Smith GJ, Xu KM, Duan L, et al. Genesis
of a highly pathogenic and potentially pandemic H5N1 influenza
virus in Eastern Asia. Nature 2004; 430(6996): 209-213.
[6] V incent AL , M a W , L ager KM , J anke BH , R icht JA . S wine
influenza viruses a North American perspective. Adv Virus Res
2008; 72: 127-154.
[7] Lam TT, Zhu H, Wang J, Smith DK, Holmes EC, Webster RG,
et al. Reassortment events among swine influenza A viruses in
China: implications for the origin of the 2009 influenza pandemic.
J Virol 2011; 85(19): 10279-10285.
[8] Kageyama T, Fujisaki S, Takashita E, Xu H, Yamada S, Uchida
Y, et al. Genetic analysis of novel avian A (H7N9) influenza
viruses isolated from patients in China, February to April 2013.
Euro Surveill 2013; 18(15): 20453.
[9] Bertran K, Pérez-Ramírez E, Busquets N, Dolz R, Ramis A, Darji
A, et al. Pathogenesis and transmissibility of highly (H7N1) and
low (H7N9) pathogenic avian influenza virus infection in redlegged partridge (Alectoris rufa). Vet Res 2011; 42: 24.
[10] Parry J. H7N9 avian flu infects humans for the first time. BMJ
2013; doi: 10.1136/bmj.f2151.
[11] Liu D, Shi W, Shi Y, Wang D, Xiao H, Li W, et al. Origin and
diversity of novel avian influenza A H7N9 viruses causing human
infection: phylogenetic, structural, and coalescent analyses.
Lancet 2013; 381(9881): 1926-1932.
[12] M ak PW , J ayawardena S , P oon LL . T he evolving threat of
influenza viruses of animal origin and the challenges in
developing appropriate diagnostics. Clin Chem 2012; 58(11): 15271533.
[13] Wu P, Cowling BJ, Wu JT, Lau EH, Ip DK, Nishiura H. The
epidemiological and public health research response to 2009
pandemic influenza A (H1N1): experiences from Hong Kong.
Influenza Other Respir Viruses 2013; 7(3): 367-382.
[14] K atz JM , H ancock K , X u X . S erologic assays for influenza
surveillance, diagnosis and vaccine evaluation. Expert Rev Anti
Infect Ther 2011; 9(6): 669-683.
[15] Malanoski AP, Lin B. Evolving gene targets and technology in
influenza detection. Mol Diagn Ther 2013; 17(5): 273-286.
[16] Noah DL, Noah JW. Adapting global influenza management
strategies to address emerging viruses. Am J Physiol Lung Cell
Mol Physiol 2013; 305(2): L108-L117.
[17] Timpka T, Morin M, Jenvald J, Eriksson H, Gursky E. Towards
a simulation environment for modeling of local influenza
outbreaks. AMIA Annu Symp Proc 2005; 729-733.
[18] W iwanitkit V . U tilization of multiple “omics” studies in
microbial pathogeny for microbiology insights. Asian Pac J Trop
Biomed 2013; 3(4): 330-333.

