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Abstract:

BACKGROUND: Avian influenza (Al) viruses have been
isolated from a wide diversity of freeliving avian species
representing several orders. Since 1998, HON2 Al outbreaks have
been oneof themajor problemsin Iranian poultry industry. In 2006,
H5N1 wasreportedin swansinthenorth of Iranfirst, but until now
there has been no official report from commercial flocksin Iran.
OBJECTIVES: Theaim of this study was Molecular Surveillance
of AvianInfluenzainBird Parksof Tehran, Iran. METHODS: Inthis
study, 100 fecal samplesfrom different avian speciesof Publicand
Bird Parks(Theavian speciesincluded Pigeon, Duck, Swan, Parrot,
Crow and Sparrow) were collected in Tehran, in the central region
of Iran during November and December 2009. RNA extractionand
RT-PCR have been done according the WHO Instruction for
detection of Influenza Type A. RESULTS: In 14% of samples
geneticmaterials(RNA) weredetected. Speciesincluding duck and
sparrow were positive. CONCLUSIONS: Thisisthefirst report of
AlV detectioninthisthesespeciesinlran. Dueto emergenceof new
HAN1 influenzaand bird flu throughout the world and in regional
countries, surveillance programsfor monitoring the spread of these
virusesneed to beredesigned. Surveillanceactivitiesfor Al inwild
birds should be continued to provide further virological (subtype)
and epidemiological (Phylogenic Study) information about
circulating viruses.

Introduction

Avian influenza (Al) has emerged as a disease
with significant potential to disrupt commercial
poultry production oftenresultinginextensivelosses
(Alexander, 2000). Influenzais caused by azoonotic
virusthat occursinlower animalsand birdsaswell as
in humans. Influenza viruses belong to the
Orthomyxoviridae family of RNA viruses and are
divided into five genera: Influenza A, B, C virus,
Thogtovirusand Isavirus (Fields et a., 2007; Lamb,
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2007). A viruses can be divided into subtypes on the
basis of the possession of one of 16 antigenically
distinct Haemagglutinin (HA) antigensand oneof the
9 Neuraminidase (NA) antigens (Alexander).
Virtually al HA and NA combinations have been
isolated from birds(Fields et al., 2007). Severa wild
and migratory birds serve as reservoirs and/or
mechanical vectors (simply carrying a pathogen or
dispersing infected arthropod vectors) for numerous
infectious agents. An association with transmission
frombirdstohumanswasidentifiedfor 10 pathogens.
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Wild birds including migratory species may play a
significant role in the epidemiology of influenza A
virus. The available evidence suggests wild birds
play a limited role in human infectious diseases.
Direct transmission of an infectious agent from wild
birdsto humansisrarely identified. Potential factors
and mechanisms involved in the transmission of
infectious agents from birds to humans need further
elucidation (Tsiodraset a., 2008). Annual epidemics
and occasional pandemics of influenza in humans
depend on the continued evolution of influenza
viruses. Although they have numerouspotential host
populations, most of the available genetic and
biologic data are obtained from studies of domestic
populations of species such as chickens, turkeys,
swine, and horses. Concerning wildlife populations,
including wild populations of these domesticated
species, much less is known (Webby et a., 2007).
Bird Parks are manmade systems inwhich captive
birdsarein close contact with free-flying birds, staff
and visitors. Bird Parks provide an ideal tool for
genetic mixing and spreading of the influenzavirus
becausethey bringtogether numeroushosts(inclose
contact and high density), so viral reassortment and
inter speciestransmission have accrued. Long term
replication of AIV ineven unnatural host speciescan
lead to accel erated mutation ratesfor AlV. Bird Parks
aretherefore hypothesized to beamissing link inthe
epidemiology of AlV anditisimportant that they be
routinely monitored for AIV. Since 1998, HON2 Al
outbreakshavebeen oneof themajor problemsinthe
Iranian poultry industry. In 2006, H5N1 was first
reportedinswansinthenorthof Iran, buttodate there
hasbeenno official report fromcommercial flocksin
Iran (Nili and Asasi, 2003). Nevertheless, Iranian
researchershavereported detection of other subtypes
of avianinfluenzavirusfrom migratory birdsinIran
(Fereidouni et al., 2005). In this study, Molecular
Surveillance of Al has been done in Bird Parks of
Tehran that are located in important geographical
regions.

Materialsand M ethods
Sudy Area: Tehranisthe capital and largest city
of Iran, and the administrative center of Tehran

Province. Tehranisasprawling city at thefoot of the
Tochal mountain range with an immense network of
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highways unparalleled in Western Asia. The city is
famousfor itsnumerousresortsontheAlborz slopes,
large museums, art centers, and palace complexes.
Tehranisthelargest city intheMiddle East andisthe
16th most populated city in the world with a
population of 8,429,807 and is one of Iran's largest
urban areas (Wikipedia, 2010).

Sample Collection: Sample Collection (100
Fecal swabs) was performed according to the
standard method from Bird Parks in Tehran.
Samplingwasfrom variousspeciessuchasDuck (7),
Swan (5), Parrot (18), Crow (27) Pigeons (18) and
Chicken (25). Swabs from similar species within a
cage were pooled (3 samples together ). Specimens
were stored at -70 °C until use. Samples were
collectedina2X phosphate buffer solution (PBS, pH
7.4) containing antibiotics (10.000 1U/ml penicillin,
1 mg/ml streptomycin sulphate) and anti antifungal
(20 IU/ml Nystatin) (SIGMA, St. Louis, MO, USA)
(2001; Ghalyanchi Langeroudi et a., 2008; Karimi,
2008).

RNA Extraction: Total RNA was extracted with
RNA extractionkit (Bioneer, SouthK orea) according
to the manufacturer'sinstruction. The extracted total
RNA was stored at -70°C until used (Ghalyanchi
Langeroudi et a., 2008; Nili and Asasi, 2003; WHO,
2002).

RT-PCR: Reverse transcription was done by
using oligonucleotide influenza universal primer,
uni12, with"Revert Aid" first strand cDNA synthesis
Kit(Fermentas, Canada) (Hoffmann, 2001). Amplific-
ation was carried out by PCR as described using
WHO specific primers for All A1V Subtypes ( HA-
1144 & HA-Reverse) which amplify a 591 bp
fragment. To ensure that the RT-PCR is working,
reactionsfor the amplification of the M-gene can be
includedin parallel for the PCR reaction (M-WSN-8
& M-1023R) which amplify a 1015 bp fragment.
Also, for amore precise survey, positive samples
werecheckedwithother primers(MF, MR) that could
detect InfluenzaA. Primers sequences are available
in Table 1 (WHO, 2002). The reaction mixture (50
uL) contained 5 uL of cDNA, 15 pmoles of forward
andreverseprimers (4uL), and 25 uL Normal PCR
master mix. The PCR reactionisdonein 2 minutesat
94°C, 30 cycles including 60 seconds at 94°C, 60
seconds at 50°C, 180 secondsat 72°C, and finally 10
minutes in 72°C as a final extension. After
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amplification, samples were stored either overnight
at 2to8°C, or at -20°Cfor longer-term storage (WHO,
2002). 5 uL of the PCR products were mixed with 1
uL loading buffer and werethen electrophoresed on
1.5%agarosegel inTris-borate EDTA buffer (Guerra
etal., 2000) .

Results

Geneticmaterials(RNA) weredetectedin 14% of
our pooled samples. Species including duck and
sparrow were positive.

Discussion

Since 1998, HON2 Al outbreaks have been one of
themagjor problemsinthelranian poultry industry. In
2006, H5N1 wasfirst reported in swansin the north
of Iran, but to date, there has been no official report
from commercia flocks in Iran (Nili and Asasi,
2003). Nevertheless, Iranian researchers have
reported detection of other subtypes of avian
influenza virus from migratory birds in Iran
(Fereidouni et al., 2005). According the previous
surveillanceprogramin 2008, thereareno reportson
the presenceof Al inpublic Zoosand parksof Tehran
(Non-Published Data). Since 1997, multiple avian
influenza virus subtypes have been transmitted
directly from domestic poultry to humans, causing a
spectrum of human disease from asymptomatic to
severe and fatal. To assess the pandemic risk that
avianinfluenzavirusespose, multiplestrategieshave
been used to better understand the capacity of avian
virusesto infect, cause disease, and transmit among
mammals, including humans. Seroepidemiologic
studiesthat eval uatethefrequency and risk of human
infection with avian influenzavirusesin populations
withexposuretodomestic or wild birdscan providea
better understanding of the pandemic potential of
avian influenza subtypes. Among poultry workers,
butchering and exposure to sick poultry were risk
factors for antibody to H5 virus, which provided
evidencefor infection (Katz et al., 2009). This isthe
first report of AlV detection in this these speciesin
Iran. Bird Parkshave a critical rolein emergence of
new influenza strains throughout the world and
affect public health. Due to the emergence of new
HAIN1 influenza and bird flu worldwide and in
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Table 1. Primers sequence that was used in Avian Influenza
Molecular Surveillancein Bird Parksof Tehran (WHO, 2002).

No PNr;Ir%eer Sequences
1 Unil2 AGCAAAAGCAGG
HA-1144 GGAATGATAGATGGNTGGTAYGG
2 HA-Reverse ATATCG&T(SC?&?ETF'?\F?IAGAAAC
M-WSN-8 GAAGGTAGATATTGAAAGATG
M-1023R GAAACAAGGTAGTTTTTTACT
MF GGTCTTGTCTTTAGCCAYTCCA

MR AGGTCGAAACGTAYGTTCTCTCTA

regional countries, surveillance programs for
monitoring the spread of these viruses need to be
redesigned. Also, continual testing of these birdsis
justified to ensure that H5 or H7 AIV is not
transmitted to human population or commercial
poultry farms. Surveillance activities for Al in wild
birds should be continued to provide further
epidemiological information about circulating
viruses. Theoldest report of occurrence of Influenza
in Zoo wasrelated to the of Hong Kong influenzaA
(H3N2) virus infection in the Budapest Zoo
(Romvary and Tanyi, 1975). In several studies,
researchers use form Fecal swabs and RT-PCR
method for surveillanceof AIV inwild birdsand Zoo
(Ghersi et al., 2009; Hayneset al., 2009; Karlsson et
a., 2007; Pereda et a., 2008). Environmental
sampling to monitor AlV in wild bird populations
may be avalid alternative to the more-invasive and
capture-dependent methods based on cloacae
sampling (Pannwitzet al., 2009). In a Serological
study, the indirect ELISA was used to detect
antibodiestoinfluenzavirusAintheseraof wildfowl
from the DonanaNational Park. Infection rateswere
not high, the wide range of avian species susceptible
to AIV A suggests circulation of the virus amongst
wildfowl at Donana (Astorga et al., 1994). In an
experimental design, sparrows were susceptible to
severe infection with HS5N1 (Boon et a., 2007).
Recent influenza (H5N1) viruses are pathogenic for
small terrestrial bird species but the rate of
intraspecies transmission in these hostsis very low.
Transmissionand persistenceof AlV amongwildlife
remains an unresolved issue because it depends on
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both the ecol ogy of the host (e.g. popul ation density,
migration) and on the environment (eg. AlV
persistence in water). For example, in one study,
researchers developed a mathematical model that
accountsfor bothAlV epidemicsandbird community
dynamics. Water-bornetransmissionis, however, the
main determinant of the disease dynamics and
observed prevalence level (Roche et a., 2009), so
Bird Park managers (especialy in suspected case)
should regulate instructions for water source of
cages. Researchersrecently foundthat featherscould
carry therisk for zoonotic infection from infected
wildswansby H5N1 (Yamamotoetal ., 2009) andthis
increased the risk of AlV transmission in infected
Bird Park. In this regard, the mentioned park
managersshould use effectivemethodsfor disposal
of cage waste. As natural hosts for A1V, wild birds,
particularly aguatic birds, are the primary reservoir
for transmission of AlV to domestic poultry. There-
fore, more surveillance programs could continue in
order totrack new A1V strainsincommercial poultry
farmsin and around Tehran. Vaccination is a useful
strategy inBird Park (Bertelsenetal., 2007; Furger et
a ., 2008), We recommend the mentioned method for
control of Al inhighrisk parksinlran. Bird park staff
and visitors should be educated about Al. We
conclude that as Bird Parks have avital role for the
outbreak of new Pandemics, more detailed and
expansive surveillance programs should be donein
other regions of Iran for integration of a precise
epidemiol ogical map of Al. Continuoussurveillance
would improve our understanding of thereal role of
Bird Park in ecology of influenzavirusesin Iran and
identify any changesinsubtypeprevalence. Also, our
studies on molecular sub typing and phylogenetic
study of positive samples in this survey should
continue(Boyceet al., 2009; Griot and Hoop, 2007).
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