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ABSTRACT

Avian influenza i®ne of the most important and serious virus dise#sat has been reported all over the world. So
farl6 Subtype HA (H1-16) and 9 NA subty(i¢%-9) have been identifieAccording to the pathogenicity of these
viruses in birds are classified to low pathogenidid high pathogenicity groups. Adaptation of thegeses in
aquatic birdscaused these birds as a natural reservoir of thesvi These viruses can break down the barrier
between species and transmitted to mammals sugdigas horses and humans. Using key words such ias av
influenza, highly pathogenic types of influenzdluanza epidemiology and genetics of poultry anchesmther
related words, in PubMed, Medline, and SID datakdsave obtained many documents, mostly for asppetsfic

for the pathogen or genetic. Finally, of 3760 doeumits, about 150 related articles were used for érnticle. The
results showed that HON2 viruses circulating widelypoultry flocks and those who are in contactwpbultry. It
seems to be in line with variation in the virusetting humans. Therefore, further investigation andlies ongoing
care is essential in order to fight the swine fiMlild bird’s play a very important role in the spkaf infection
between different subtypes of influenza virus. &foee, pay particular attention to these birds ihet
implementation of patient care is recommended.
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INTRODUCTION

Influenza virus is the RNA coating type viruses dram family Orthomyxoviridae that causative ageffitacute
communicable and transferable between man and hfiifndt has three serotypes C and B, A is they@d@rotype
A is pathogenic in birds [2]. The genome of theusiris eight-piece that encoded several proteinduding
nucleoprotein, polymerase internal protein PB1, 21 PB2 and PA, surface glycoproteins hemagglitiand
neuraminidase, matrix proteins NS1 and NS2 M1 ardavd non-structural protein. Subtypes based ortvibe
antigens hemagglutinin and neuraminidase are Divideis detected16 subtype hemagglutinin (H1-16) &
neuraminidase subtypes (N1-9) for serotypes A]3, 5

Today, two new subtypes H17N10 and H18N11 isoldtech bats and have been reported in China. Avian
influenza is highly infectious viral disease inaiténs, turkeys and many other birds caused byrdiffesubtypes of
type A influenza virus [6, 7].

Infection with the virus may have spread to mammpaidsticularly humans. Current knowledge indicatest the
health risks posed by the so-called subtypes hawepkthogenicity (LPAI) is lower than the risk aftdypes of
highly pathogenic (HPAI) [8].

Epidemiological studiesthe spread of avian fluin Iran

Flu epidemics spread around the world as seasawhtause of killing between 250,000 to 500,000 feepch
year. Each year an average 41,400 people havéyiedluenza in the United States of America betw&879 and
2001.
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Viruses are usually transmit to other species aag cause devastating outbreaks in domestic bird&ee such a
pandemic in humans. Influenza virus type A patiensgle three Pandemic in the recent century anedkins of
millions [9]. Additionally the three pandemic vies emerged a new strain in humans. Most of thegestrains

occur when the virus is transmitting to humans frotmer animal species, or when an existing humeainstearn

new genes from a virus that usually infects birdpigs. Influenza A viruses based on the antibabponse to this
virus can be divided into different serotypes [10].

Serotypes that have been confirmed in humans laséte known human pandemic deaths are:
HIN1, H2N2, H3N2, H5N1, HTN7, HIN2, HON2, HTN2, HZNH10N?7.

An avian strain named H5N1 after emerging in Asidhie 1990s, causing a new pandemic of influenatistill a
form of virus that can easily spread among peoatertot created [12].

In Iran, like many other Asian countries such akigtan, China, Saudi Arabia and Korea after théyedatection of
avian influenza virus HON2 in 1998, the virus wasl@mic in the country. Isolates of the virus in lpyufarms is
common in almost over our country and all virus&NB subtype isolated from vaccinated chickens [13].

HINZ2 viruses have been identified as a virus vath pathogenicity in experimental conditions. Altigbumortality
over 60% in some regions on Iran and the Middld Basvell as some Asian countries like Pakistaonted [14].

Many of the risk factors that may be responsibletfie high mortality HON2 bird flu virus with virehce are low,
identify and have been reported to improve therobof this issue is essential [15, 16].

HON2 avian influenza viruses in birds in Asia hdeen prevented in Europe. Although viruses usialyse to
moderate disease, but be accompanied by infectitim ather pathogens, these findings suggest thatathan
influenza virus in a wide range of hosts, from fislmammals [17, 19].

HINZ2 virus responsible for the outbreak of the asserecently in 1994 and 1999 in birds in othetspairthe world
including European countries (Germany, Italy ardiaind), Middle East (Iran, Pakistan and Saudi Axpbave been
the United States and South Africa. Therefore, watalg the HON2 subtype of avian influenza virusesssential
[20].

Karimnejad and Kind Pour [2012] by testing serdbh (SA) and HI and molecular RT-PCR method to determine
contamination of cattle for Poultry Meat (with sighreathing) to the avian influenza virus in thevimce have
reported that tested RT PCR, out of 300 serum sssmpkre obtained from 274 and 264 cases respegciivel
ELISA and HI of HON2 positive [21]. Positive seratidody against influenza viruses H7N7 and H5N1ehaot
seen. The results indicate that the pandemic H®@2einza virus plays an important respiratory disem poultry
farms in Fars province is Poultry Meat [22]. Moregyit was found that despite the presence of tiigh antibody
influenza virus in infected flocks) with very higtasualties, (it has little effect on protectingdsirof antibodies
against the disease [23].

Total according to research findings sufficientdevice for the claim on the virus subtype HIN2 aloagable of
creating havoc and there is a significant decréasgyg production but in field condition its acccempment with
other pathogens (bacterial and viral) it possipitiauses very high mortality and sever decreasgdpegduction
[24].

Pathogenicity influenza virus subtype HON2

Clinical diagnosis of avian influenza is very compbecause the virus does not cause microscopingeslinically
Patogenomic. Especially in aquatic birds are trlsemeirs of the virus infection without specificnggtoms [25].
These birds as carriers, they can be excreted wirdemestic fowl creates lesions in domestic birda pathologic
subtypes based on the pathotype, the host speuietha presence of secondary infections, is differ@ order to
determine the type of the severity and scope ofataste generated in SPF chickens injected (intaw®nby the
influenza virus a / chicken / Iran / 259/1998 (H9N25].

also the organ tropism virus, Hablolvarid et al0Q3] reported a study in which interstitial nepritube
(Tubolointerstitial nephritis) and swelling of thEancreas (Pancreatitis) the most important waste faeand a
method of NP virus IHC (immuno histochemisthiH(C)) has been tracking the tubules as well as therpan [27].
The results showed that the low pathogenic viruchitkens (Low pathogenic) and tend to epitheliabue
(Epitheliotrope) [27]. In another study, the samsearchers (Hablolvarid et al. [2004) to studyhistopathological
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lesions caused by endotracheal inoculation of émfha virus A / Chicken / Iran / 259/1998 (H9N2) aeg@orted
that these strains are low pathogenic and the alésicover tissue and endotracheal inseminatiod tertissue
trachea, lung (Pneumotropic) and kidney (Nephrdatioand the injury (ies) [28]. In similar studiesatipour and
colleagues (2010) to detect viral antigen and patioological lesions in broiler chickens inoculateith influenza
virus subtype A / Chicken / Iran / SH-110/99 (HON#2)d A / Chicken / Iran / 772/99 (HI9N2) and simitasults
Hablolvaridand colleagues (2003) reported [29].

Boroujerdi et al. [2010] reported localized patlgital lesions (in the lungs and trachea mice, BAI®inoculated
(through the nose) by influenza virus subtypes @hicken / Iran / B263 / 106 (HON2) have been regubii30].
Finding showed that influenza virus HON2 of thenuldobring disease in mammals. They concluded thatral
infection of humans with avian influenza virusesl éime emergence of the phenomenon of recombinatiatd be a
new pandemic [30].

In total, according to the findings of the studemems that the reason for the low pathogenic st&iHIN2
influenza virus. These viruses in natural and erpamtal infections (endotracheal or nasal) are dbleause
infection in the respiratory tract and kidney [31].

Genetic variations influenza virus subtype HI9N2 eggemutations HA study the phylogenetic tree (Tree
Phylogenetic) virus HON2, indicating that two difet branches of the virus, the first branch viH@N2 American
and the second virus HON2 Eurasian (Category Ealr§3P]. Viruses branch of Eurasia can be dividad three
sub-divided. Sub first isolates from Korea and dapehich represents virus96 / MS96 / korea / chické\ sub-
second, representing the included A / Quail / H&mgng / G1 / 97 virus influenza viruses HON2 isothtieom
humans in Hong Kong and viruses H9N2 isolated ftbenMiddle East and Pakistan and sub the thirduded
viruses isolated from China (Like- Beijing), whicapresents viruses a / Duck / Hong Kong / Y280 /aéd a /
chicken / Beijing / 1/94 [33].

HIONZ2 subtypes for the first time in 1998 in Irartiwihe 1998/259 / Iran / chicken / A in the resbaand diagnosis
of poultry diseases Razi Institute and Faculty eferinary Medicine, Tehran was isolated [34].

Although during the last decade many reports HA & genes on molecular characterization and arslysi
phylogenic influenza virus (HON2 (the country hds IBtle knowledge about the molecular charactdiaraand
analysis of gene phylogenic nucleoprotein (NP: Moptotein) virus bird flu (HON2) is available foll aountries
[35].

Homayounimehr et al. [2010] analysis of genes hweleotides and phylogenetic HA .Ten strains isalafrom
influenza virus HON2 were compared in Gen Bank [29]) 10 strains studied similar prototype line {SRS-R / G-
L-) were hemagglutination break in the local arkanian strain HA gene nucleotide 1ine99/1% - 95/2%re
matched together.

M ethods of diagnosis, prevention and treatment of influenza subtype HON2

Different methods have been used for detection @edtification of influenza subtypes. Method basea
hemagglutination inhibition (HI) and neuraminidgd#d) has been recognized as a standard method Rit]this
method has some limitations, such as cross-reactipersonal perceptions and sensitivity and spé#gifis low
(38). RNA sequence and sequencing of the hemagujludi sensitive and accurate method for this purpbst the
procedure is time consuming and expensive [39). RTRas a quick and effective method to detect arflia
subtypes and by various researchers has been46ed1]]. But in some cases loss of sensitivity talsk-negative
results have been reported

Influenza viruses are RNA viruses and have no hgash their genome is capable of regenerative ptiegeand
therefore an appropriate basis for hemagglutinid aauraminidase gene mutations and significant gdsrnn

nucleic acid provided [42]. It features a completismatch primer with target sequence in the hendipgh gene
and lead to a connection between two nucleotide coomplementary opposite is inconsistent, especiéliye

connection at the end of 'the primer is the thids#tivity a high level PCR reaction decreased. l€ER&l. [2001]
was shown that inconvenient connections at theoérgl hemagglutinin gene-specific primers, PCR-RToi reduce
allergic reactions if perfect adaptation matrix gearget sequence provides early identificatiomfifienza viruses
been made. PCR amplification success depends @eppoimer design [43].
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Vaccination and drug treatment in Subtype HON2 influenza

Influenza vaccine has been accessible more thae#&® and vast experience during this period hagrsta good
safety and effectiveness of it. It is known that #ffect of vaccination in reducing of hospitaliaatand death in a
population were at risk for severe complication$][4

Two types of vaccines containing killed virusespassive (in the form of injection) and live attetaghviruses (in
nasal spray form is using over the world. vacciogtains killed viruses or passive used in Iran. irjection of
killed vaccine is effective (in range of 70 to 9@rgent) in preventing the disease. In additiomait decrease the
hospital admissions due to influenza by up to S@e.

Studies have shown influenza vaccination of braileickens with a killed vaccine, induces poor imeuasponse
and lower antibody titeration. Therefore it is negdto use of drugs immunostimulant, to increasethume
response along with the vaccine [45].

Different studies have been conducted about thecefdf immunomodulator drugs and Immune stimuldot,
improve the efficiency of bird flu vaccine. Mayaét al. [2007] were investigated the effect of leisoie on the
humeral immune response of broiler chickens agdimst vaccine HON2 subtype of bird. The result®wikd that
the use of levamisole in simultaneously with vaation against influenza disease, increased aitienza antibody
titer [46].

Rajput et al [2007] were studied effect of seedasttMudorica on antibody response to vaccine gtuvirus
subtype H5NL1 in broiler chickens during the bregdperiod and concluded that the extract can stimutle
immune system [47].

Zamani Moghaddam and colleagues [2000] in expefiatestudy evaluated the immunogenicity of the sdype of
killed flu vaccine subtype H9N2 in chickens andaded that of all the groups vaccinated with kiliefluenza
vaccine (subtype HON?2), disposal viral had decrd@s®). Vaccine produced in Iran (manufactured byiRastitute
(RI) and the construction of Tehran Faculty of Visry Medicine (FVM)) compared with foreign-madaceine
were reduced further virus excretion.

In another study Vasfi Marandi et al. [2002] desigra vaccine with oil emulsion for poultry flu, cists of 4 parts
oil Adjuvant ISA-70 and an inactivated antigen of 8hickne / Iran / ZMT-101 (101) / 98 (H9N2) byrfiealin to 2
weeks subcutaneously (+ a reminder after ten weeleying hens) vaccinated and then after weekiypbltests and
HI test serum titre attempted [49].

Half of the chickens at the age of 8 weeks (bre)leand 27 weeks (egg-laying chickens) were infedtddh-
tracheally and intravenously by HON2 strain.

Two weeks after inoculation in both experimentabups and the control group (non-vaccinated) hitgr-tivas
observed.

At the same time, the amount of virus isolationnfreracheal swabs and cloacae (shedding) was rediaced
vaccinated chickens. While non-vaccinated chickisyss after challenge had fallen ill and decreakeit ggs [52].
The researchers concluded that HON2 avian influémaetivated Oil vaccine (emulsion) can reduce s/ieucretion
and egg production in field conditions [50].

In another study, Moghadam Pour et al. [2003) erathithe safety level of both domestic and impoptedltry flu
oily killed vaccine in breeder flocks and declaiedas significant difference between the geometrean antibody
titer between the two groups [51].

Hooshmand et al. [2011] in a study to evaluate dfficacy of HIN2 avian influenza oily killed vacein
manufacturing Razi Vaccine and Serum Researchutestagainst strains in Fars province. They coreduihat the
vaccine effectively prevents the Replication andwishedding in broiler chickens [45].

In study by Ebrahimi et al. [2012] reported tha¢ thinding C terminal domain of Mycobacterium tuhsosis
HSP70 to influenza matrixprotein (M2e) and its egsion in Escherichia coli (E coli) develop a reborant
effective vaccine [31]. Fusion proteins of4xM2e.HBP with one dose of intramuscular injection (folated in
buffer F105) to Balb / C mice resulted in complptetection against lethal doses of Iranian isolate$11N1,
H3N2, HON2 [52].
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CONCLUSION

Despite Iranian isolates of influenza virus aregatized in low pathogenicity HON2 viruses but amditions along
with other pathogens (bacteria and viruses) casecaavere clinical symptoms and the developmel#rgé-scale
casualties and severe loss of egg production resluResearchhas been done shows that thevaccirsegaminst
HIN2 influenza viruscan be beneficial to reduceiviexcretion and decrease in egg production.

Iranian isolates of influenza virus HON2 underggemetic variation in some of their genes that madkfference
pathogen and changed of effectiveness of vacciméslaigs in the treatment and prevention of it.

However,major changes have not taken place in ¢ngabglutinin protein breakdownregion, in accordanitk the
characteristic of highly pathogenic viruses [53).

Since the HIN2 virus in Iran based on Qa / HK //@Z genes with sharing NA and HA, NP protein aimdutation
of HIN2 viruses in poultry flocks, and those whe ar contact with poultry, it seems changes invings in order
to infect humans.

Therefore, further investigation and ongoing car@éeded in order to fight the flu. Wild birds play important
role in the spread of infection with different syies of influenza virus. Therefore, it is recommeshdo special
attention to birds in disease surveillance programs

Consistent implementation of disease surveillanoegmam and avian influenza is essential in the tguat
different levels (industrial farms, domestic poylamd wild birds) to determine the changes in datog viruses
and preventive and treatment decisions.
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