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زاي زاي ننفلوآ   فلوآ   ننموارد آ موارد آ     نناولياولي
) ) 19971997((ن ن ساسانندر ادر ا  نندگادگاننپرپر

زاي زاي ننفلوآ   فلوآ   ننموارد آ موارد آ     نناولياولي
 و پرندگان   و پرندگان  با منشاء خوكي  با منشاء خوكي  

))20092009((ن ن ساسانندر ادر ا
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DefinitionsDefinitions
•• EpidemicEpidemic -- is an increase in is an increase in 

disease above what you would disease above what you would 
normally expectnormally expect

•• PandemicPandemic -- is a worldwide is a worldwide 
epidemicepidemic
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Definition and public health importanceDefinition and public health importanceDefinition and public health importance

••Influenza is one of the known Influenza is one of the known viralviral
infectious diseases, infectious diseases, 

••Has Has killedkilled millions of peoples during millions of peoples during 
pandemics, epidemics and sporadic pandemics, epidemics and sporadic 
forms.forms.

•• One of the most remarkable One of the most remarkable 
features of influenza virus is the features of influenza virus is the 
frequency of frequency of changes in antigenicitychanges in antigenicity..
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Definition and public health importanceDefinition and public health importanceDefinition and public health importance

•• Alteration of the antigenAlteration of the antigen : :
Leads to infection with variants Leads to infection with variants 
to which little or to which little or no resistanceno resistance
is present in the population at is present in the population at 
risk.risk.

) ناشي از دريفت ( عدم تداوم ايمني= تغييرپذيري آنتي ژنيك              ناپايداري آنتي كري       ) ) ناشي از دريفت ناشي از دريفت ( ( عدم تداوم ايمنيعدم تداوم ايمني= = تغييرپذيري آنتي ژنيك              ناپايداري آنتي كري      تغييرپذيري آنتي ژنيك              ناپايداري آنتي كري      
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Definition and public health importanceDefinition and public health importanceDefinition and public health importance

••The The strain currently circulatingstrain currently circulating is a is a 
novel Influenza A(H1N1)novel Influenza A(H1N1)pdmo9pdmo9
••It is thought to be composed of        It is thought to be composed of        
1. 1. avianavian, 2. , 2. humanhuman, and 3. , and 3. swineswine
components from various continentscomponents from various continents

A(H3N2)A(H3N2) viruses predominated, followed by viruses predominated, followed by 
A(H1N1)pdm09A(H1N1)pdm09 and influenza and influenza B virusesB viruses..
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Etiologic agentEtiologic agentEtiologic agent
•• New StrainNew Strain of Influenza Virusof Influenza Virus

•• First Detected in April 2009 in the U.S.First Detected in April 2009 in the U.S.
•• Originally CalledOriginally Called “Swine Flu”“Swine Flu”

•• Initial Tests Showed Many Genes Similar to Initial Tests Showed Many Genes Similar to 
Influenza Virus Occurs in PigsInfluenza Virus Occurs in Pigs

•• Further StudiesFurther Studies -- New Virus is Very New Virus is Very 
Different from Viruses in North American Different from Viruses in North American 
PigsPigs

، قاره آمريكا، مكزيك  1388فروردين ماه    ، قاره آمريكا، مكزيك  ، قاره آمريكا، مكزيك  13881388فروردين ماه   فروردين ماه   
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Influenza VirusInfluenza Virus

RNA virusRNA virus SurfaceSurface glycoproteinsglycoproteins::

H / HAH / HA-- HaemagglutininHaemagglutinin

N / NA N / NA -- NeuraminidaseNeuraminidase
https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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FamilyFamily:: OrthomyxoviridaeOrthomyxoviridae
•• segmented (8), ssRNA genomesegmented (8), ssRNA genome
•• lipidlipid envelopenvelop

Type (Genera)Type (Genera):: Influenzavirus Types A, B and CInfluenzavirus Types A, B and C

SubtypesSubtypes:: Human Human -- HH11NN11, H, H22NN22, H, H33NN22, , HH55NN11,,
HH99NN22’’ HH11NN22, H, H77NN77

A(H7N9), and A(H10N8)A(H7N9), and A(H10N8)

Animals Animals –– HH11 to Hto H1616, N, N11 to Nto N9       9       

Etiologic agentEtiologic agentEtiologic agent

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



10
H16N9H16N9H16N8H16N8H16N7H16N7H16N6H16N6H16N5H16N5H16N4H16N4H16N3H16N3H16N2H16N2H16N1H16N1

H15N3H15N3
H14N3H14N3
H13N3H13N3
H12N3H12N3
H11N3H11N3
H10N3H10N3
H9N3H9N3
H8N3H8N3
H7N3H7N3
H6N3H6N3
H5N3H5N3
H4N3H4N3
H3N3H3N3
H2N3H2N3
H1N3H1N3

H15N9H15N9H15N8H15N8H15N7H15N7H15N6H15N6H15N5H15N5H15N4H15N4H15N2H15N2H15N1H15N1

H14N9H14N9H14N8H14N8H14N7H14N7H14N6H14N6H14N5H14N5H14N4H14N4H14N2H14N2H14N1H14N1

H13N9H13N9H13N8H13N8H13N7H13N7H13N6H13N6H13N5H13N5H13N4H13N4H13N2H13N2H13N1H13N1

H12N9H12N9H12N8H12N8H12N7H12N7H12N6H12N6H12N5H12N5H12N4H12N4H12N2H12N2H12N1H12N1

H11N9H11N9H11N8H11N8H11N7H11N7H11N6H11N6H11N5H11N5H11N4H11N4H11N2H11N2H11N1H11N1

H10N9H10N9H10N8H10N8H10N7H10N7H10N6H10N6H10N5H10N5H10N4H10N4H10N2H10N2H10N1H10N1

H9N9H9N9H9N8H9N8H9N7H9N7H9N6H9N6H9N5H9N5H9N4H9N4H9N2H9N2H9N1H9N1

H8N9H8N9H8N8H8N8H8N7H8N7H8N6H8N6H8N5H8N5H8N4H8N4H8N2H8N2H8N1H8N1

H7N9H7N9H7N8H7N8H7N7H7N7H7N6H7N6H7N5H7N5H7N4H7N4H7N2H7N2H7N1H7N1

H6N9H6N9H6N8H6N8H6N7H6N7H6N6H6N6H6N5H6N5H6N4H6N4H6N2H6N2H6N1H6N1

H5N9H5N9H5N8H5N8H5N7H5N7H5N6H5N6H5N5H5N5H5N4H5N4H5N2H5N2H5N1H5N1

H4N9H4N9H4N8H4N8H4N7H4N7H4N6H4N6H4N5H4N5H4N4H4N4H4N2H4N2H4N1H4N1

H3N9H3N9H3N8H3N8H3N7H3N7H3N6H3N6H3N5H3N5H3N4H3N4H3N2H3N2H3N1H3N1

H2N9H2N9H2N8H2N8H2N7H2N7H2N6H2N6H2N5H2N5H2N4H2N4H2N2H2N2H2N1H2N1

H1N9H1N9H1N8H1N8H1N7H1N7H1N6H1N6H1N5H1N5H1N4H1N4H1N2H1N2H1N1H1N1

Animals & Human SubtypesAnimals & Human SubtypesAnimals & Human Subtypes

16*9=14416*9=144https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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H1H1
H2H2
H3H3
H4H4
H5H5
H6H6
H7H7
H8H8
H9H9
H10H10
H11H11
H12H12
H13H13
H14H14
H15H15

N1N1
N2N2
N3N3
N4N4
N5N5
N6N6
N7N7
N8N8
N9N9

Influenza A HA and NA SubtypesInfluenza A HA and NA Subtypes

Other AnimalsOther Animals

Other AnimalsOther Animals

Other AnimalsOther Animals

Other AnimalsOther Animals

Other AnimalsOther Animals

Other AnimalsOther Animals

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



12

Humans can be infected with avian, swine and Humans can be infected with avian, swine and 
other zoonotic influenza viruses, such as:other zoonotic influenza viruses, such as:

1.1. Avian influenza virus subtypesAvian influenza virus subtypes
A(H5N1), A(H7N9), and A(H9N2) A(H5N1), A(H7N9), and A(H9N2) 

1.1. Swine influenza virus subtypesSwine influenza virus subtypes
A(H1N1), A(H1N2) and A(H3N2)A(H1N1), A(H1N2) and A(H3N2)

Etiologic agentEtiologic agentEtiologic agent

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Influenza subInfluenza sub--groups groups 
((AA,B,C, D),B,C, D)

•• Influenza type AInfluenza type A
–– Highly infectiveHighly infective
–– Infects many speciesInfects many species((Humans, swine, equine, birds, marine mammals)Humans, swine, equine, birds, marine mammals)

–– Antigenic Antigenic shiftshift and and driftdrift
–– Causes frequent widespread epidemics and Causes frequent widespread epidemics and 

pandemicspandemics
–– Significant mortality in Significant mortality in young personsyoung persons
–– Currently circulatingCurrently circulating in humans are subtype in humans are subtype 

A(H1N1) and A(H3N2) influenza viruses. A(H1N1) and A(H3N2) influenza viruses. 

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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•• Influenza type BInfluenza type B
–– Only found in humansOnly found in humans
–– Capable of producing severe diseaseCapable of producing severe disease
–– Antigenic Antigenic driftdrift
–– Cause of regional epidemicsCause of regional epidemics
–– Generally confined to Generally confined to older adultsolder adults or persons at or persons at 

high riskhigh risk
–– Currently circulating influenza type B viruses Currently circulating influenza type B viruses 

belong to either belong to either B/YamagataB/Yamagata or or B/Victoria lineage.B/Victoria lineage.

Influenza subInfluenza sub--groups groups 
(A,(A,BB,C,D),C,D)

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Influenza type CInfluenza type C
–– Causes mild disease Causes mild disease ((without seasonalitywithout seasonality))

–– Humans Humans are natural hosts but isolates are natural hosts but isolates 
also found in also found in pigspigs

–– Antigenic Antigenic driftdrift
–– Does not cause epidemicsDoes not cause epidemics
–– Not present public health importance Not present public health importance 

Influenza subInfluenza sub--groups groups 
(A,B,(A,B,CC,D),D)

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Influenza subInfluenza sub--groups groups 
(A,B,C, (A,B,C, DD))

•• There are four types of influenza There are four types of influenza 
viruses: types A, B, C and D:viruses: types A, B, C and D:

•• Influenza type DInfluenza type D
–– Influenza D viruses primarily affect Influenza D viruses primarily affect 

cattlecattle
–– Are not known to infect or cause illness Are not known to infect or cause illness 

in people.in people.

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm

Influenza (Avian and other zoonotic) Fact sheet Updated November 2018
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ويروس عامل پاندمي    
در سال هاي   پيش بيني     

) ؟1997(؟2009قبل از    

ويروس عامل پاندميويروس عامل پاندمي
در سال هاي در سال هاي     پيش بيني     پيش بيني     

) ) ؟؟19971997((؟؟20092009قبل از    قبل از    
H5N1 ??H5N1 ?? H1N1 ??H1N1 ??

HxNyHxNy ????

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Genetic origins of (H1N1)pdm09Genetic origins of (H1N1)pdm09

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

Classical swine, N. American lineageClassical swine, N. American lineage
Avian, N. American lineageAvian, N. American lineage
Human seasonal H3N2Human seasonal H3N2
Eurasian swine lineageEurasian swine lineage

Eurasian Eurasian 
swine H1N1swine H1N1

N. American H1N1N. American H1N1
(swine/avian/human)(swine/avian/human)

Pandemic (H1N1) Pandemic (H1N1) 
2009, combining 2009, combining 
swine, avian and swine, avian and 
human viral human viral 
componentscomponents

avianavian, , humanhuman, and , and swineswine componentscomponents
https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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•• The strain currently circulating is a The strain currently circulating is a novelnovel
Influenza A(H1N1)Influenza A(H1N1)pdmo9pdmo9

•• It is thought to be composed of It is thought to be composed of avianavian, , 
humanhuman, and , and swineswine components from components from 
various continents various continents 

•• This strain is most likely This strain is most likely a new subtypea new subtype
of A/H1N1 not previously seen in swine of A/H1N1 not previously seen in swine 
or humansor humans

Novel A(H1N1)Novel A(H1N1)Novel A(H1N1)

اظهار نظرهاي آغاز پاندمي    اظهار نظرهاي آغاز پاندمي    اظهار نظرهاي آغاز پاندمي    
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A(H1N1)pdm09 composed of:A(H1N1)pdm09 composed of:
AvianAvian,,
HumanHuman,,
SwineSwine

components from various continents components from various continents 
اين اولين ويروس شناخته شده آنفلوآنزا است كه ژنوم آن       

و چه بسا   ! تركيبي از سه ويروس خوكي، پرندگان و انساني است            
رفتار اپيدميولوژيك، باليني و پاراكلينيكي متفاوتي با رفتارهاي              

!. شناخته شده ساير ويروس هاي آنفلوآنزا از آن بروز كند         
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اين اولين ويروس شناخته شده آنفلوآنزا است كه ژنوم آن       
و چه بسا   ! تركيبي از سه ويروس خوكي، پرندگان و انساني است            

رفتار اپيدميولوژيك، باليني و پاراكلينيكي متفاوتي با رفتارهاي              
!. شناخته شده ساير ويروس هاي آنفلوآنزا از آن بروز كند         

 تا پايان     2009رفتارهاي غيرقابل انتظاري كه طي سال هاي           
: بروز كرده استA(H1N1)pdm09 از ويروس  2019

موارد % 25 ـ تظاهرات گوارشي در بيش از     1
 ـ پايين بودن ميزان مرتاليتي و مربيديتي در آغاز پاندمي و          2

همه گيري هاي اوليه و افزايش آن طي همه گيري هاي بعدي تا پايان          
) در پاندمي هاي پيشين، عكس اين رويه، رخ داده است    (2019سال  

بديهي است كه رفتارهاي ناشناخته ديگر اين ويروس نيز        
.  غيرقابل پيش بيني مي باشد    
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ويژگي هاي مهم ويروس آنفلوآنزاي       ويژگي هاي مهم ويروس آنفلوآنزاي       
A(H1N1) 2009A(H1N1) 2009

   InfectivityInfectivity
 PathogenicityPathogenicity
 VirolenceVirolence
   AntigenicityAntigenicity
 ImmunogenicityImmunogenicity

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Case DefinitionsCase Definitions
Suspect, Probable, ConfirmedSuspect, Probable, Confirmed

•• Suspect CaseSuspect Case: a person with acute : a person with acute 
febrile respiratory illness with onset febrile respiratory illness with onset 
•• WithinWithin    7 days of 7 days of close contactclose contact with a person with a person 

who is a confirmed case of who is a confirmed case of pdmo9pdmo9 infection, infection, 
or or 

•• WithinWithin    7 days of 7 days of traveltravel to community where to community where 
there are one or more confirmed cases of there are one or more confirmed cases of 
A(H1N1)A(H1N1)pdmo9pdmo9 infection, or infection, or 

•• ResidesResides  in a community where there are one in a community where there are one 
or more confirmed cases of or more confirmed cases of pdmo9pdmo9 infection. infection. 

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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•• Probable CaseProbable Case: a person with an : a person with an 
acute febrile respiratory illness who acute febrile respiratory illness who 
is positive for influenza A, but is positive for influenza A, but 
negative for H1 and H3 by influenza negative for H1 and H3 by influenza 
RTRT--PCR PCR 

Case DefinitionsCase Definitions
Suspect, Probable, ConfirmedSuspect, Probable, Confirmed

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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•• Confirmed CaseConfirmed Case: a person with an : a person with an 
acute febrile respiratory illness with acute febrile respiratory illness with 
laboratory confirmed laboratory confirmed pdmo9pdmo9 infection infection 
at CDC by one or more of the at CDC by one or more of the 
following tests: following tests: 
•• RealReal  time RTtime RT--PCRPCR
•• ViralViral  cultureculture

Case DefinitionsCase Definitions
Suspect, Probable, ConfirmedSuspect, Probable, Confirmed

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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1.1. DetectionDetection or isolation of influenza virus from or isolation of influenza virus from 
appropriate clinical specimen(s) ORappropriate clinical specimen(s) OR

2.2. Demonstration of a significant (i.e., Demonstration of a significant (i.e., fourfold fourfold 
or greater) riseor greater) rise in antibodyin antibody titrestitres to influenza to influenza 
between acute and convalescent sera OR between acute and convalescent sera OR 

3.3. An epidemiologic linkAn epidemiologic link to a laboratoryto a laboratory--
confirmed case OR confirmed case OR 

4.4. Detection of influenzaDetection of influenza--specific specific ribonucleic ribonucleic 
acid (RNA)acid (RNA)

Case DefinitionsCase Definitions
))20192019بهداشت كانادا،     بهداشت كانادا،     ( ( مورد قطعي   مورد قطعي   

http://www.health.http://www.health.govgov.on.ca/en/pro/programs/.on.ca/en/pro/programs/publichealthpublichealth//ophoph_standards/docs/influenza__standards/docs/influenza_cdcd..pdfpdf
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SwineSwine--HIN1HIN1

انتقال متقابل ويروس آنفلوآنزاي خوكي نوع حيواني

انتقال ويروس آنفلوآنزاي خوكي نوع انساني

Human Human 
A(A(HIN1)HIN1)

٢٠٠٩٢٠٠٩ قبل از سال  قبل از سال 

٢٠٠٩٢٠٠٩سال سال 

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Influenza Type A Viruses:Influenza Type A Viruses:
Antigenic Shift 1889Antigenic Shift 1889--20092009

YearYear SubtypeSubtype Common NameCommon Name SourceSource
18891889 H2N2H2N2 ??
19001900 H3N8H3N8 ??
19181918 H1N1H1N1 Spanish fluSpanish flu AvianAvian
19571957 H2N2H2N2 Asian fluAsian flu AvianAvian11

19681968 H3N2H3N2 Hong Kong fluHong Kong flu AvianAvian11

19771977 H1N1H1N1 Russian flu 1978      ?Russian flu 1978      ?
2009             H1N1            2009             H1N1            Swin Swin flu (pdm09)flu (pdm09) 33 ViVi
11Reassortant with avian virusReassortant with avian virus

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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 منتظر   منتظر  13881388اين همان پاندمي بعدي است كه تا اوايل سال         اين همان پاندمي بعدي است كه تا اوايل سال         
؟ ولي آخرين جهانگيري آنفلوآنزا نخواهد بود             ؟ ولي آخرين جهانگيري آنفلوآنزا نخواهد بود             !!آن بوديم   آن بوديم   

1977 1977 –– H1N1 H1N1 Swine fluSwine flu
1986 1986 –– H1N1 H1N1 Swine virusSwine virus

1988 1988 –– H1N1 H1N1 Swine virusSwine virus
1993 1993 ––SwineSwine/avian recombinant/avian recombinant

1995 1995 –– H7N7 Duck virusH7N7 Duck virus
1997 1997 –– H5N1 Avian virusH5N1 Avian virus

1999 1999 –– H9N2 Quail virusH9N2 Quail virus
20032003–– H5N1 Avian virusH5N1 Avian virus
2003 2003 –– H7N7 Avian virusH7N7 Avian virus

2004 2004 –– H5N1 Avian virusH5N1 Avian virus

Timeline of human infection with novel influenza virusesTimeline of human infection with novel influenza viruses
(1968(1968--2009) 2009) 

2004 2004 –– H7N3 Avian virusH7N3 Avian virus
2004 2004 –– H7N1 Avian virusH7N1 Avian virus

2009 2009 -- Swine & Swine & 
Avian virusesAvian viruses

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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HumanHuman
virusvirus

ReassortantReassortant
virusvirus

NonNon--humanhuman
virusvirus

15 HAs15 HAs
9 NAs9 NAs

DIRECTDIRECT

Mechanism of antigenic shift

https://sites.google.com/site/https://sites.google.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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Genetic origins of (H1N1) 2009Genetic origins of (H1N1) 2009

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

PB2PB2
PB1PB1
PAPA
HAHA
NPNP
NANA
MPMP
NSNS

Classical swine, N. American lineageClassical swine, N. American lineage
Avian, N. American lineageAvian, N. American lineage
Human seasonal H3N2Human seasonal H3N2
Eurasian swine lineageEurasian swine lineage

Pandemic (H1N1)pdm09, Pandemic (H1N1)pdm09, 
combining swine, avian combining swine, avian 
and human viral and human viral 
componentscomponents

avianavian, , humanhuman, and , and swineswine componentscomponents
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).اجازه از محضر استاد ذوقي      
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