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Pandemi Olus Mekanizmasi
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TARIM VE HAYVANCILIK

* Avci toplayiciliktan tarim toplumuna gecis ile insanlarda enfeksiyon
hastaliklarinin yayilimi kolaylasmistir.

* Hayvan ciftlikleri, hayvandan elde edilen yiyeceklerin ticareti, canl
hayvan pazarlari, insan-hayvan etkilesimin artmasina neden olur.

* Bu etkilesim, patojenlerin tiirler arasi gecisine (spillover) zemin
hazirlamaktadir.

Piret J, 2021, Front. Microbiol.
Sikkema RS, 2026, Nature reviews microbiology



Nipah vs Influenza — Pandemi mekanizmalari



NIPAH VIRUSU

Polymerase / Large (L) Fusion Protein (F)

/

Lipid Bilayer (Envelope)
lycoprotein (G)

Matrix Protein (M)

Nucleoprotein (N)
Phosphoprotein (P)

Viral RNA (-ve)

Fig. 1. Structure of Nipah Virus (NiV).
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* Ebola virus disease and Marburg virus disease  Thecvolutionary potential of the pathogen [

Topics

At present, the priority diseases are:

» Lassa fever

* Middle East respiratory syndrome coronavirus (MERS-CoV) and Severe Acute Respiratory
Syndrome (SARS)

. Nieah and henipaviral diseases

e Rift Valley fever

e 7ika

Salgin potansiyeli riski * (Bulasicilik)
Tani kiti olmamasi

Asisi olmamasi

Spesifik tedavisi olmamasi

* “Disease X"* 1 mortaliteye neden olmasi



NIPAH VIRUS

«Ucan tilki»

Meyve yarasasi Pteropus




HUMAN ACTIVITIES EFFECTS ON BATS SPILL OVER RISK

Bat-human contact (e.g., througl
contaminated date palm sap)

N Increased foraging in human-
Urbanization dominated areas

y N a8 —
Altered bat movement and

Climate change fruiting seasonality

Deforestation Habitat disruption

Geographic spread of
ecological suitability

Asokan S, 2026, Diagnostic Microbiology &

Fig. 5. Ecological drivers of NiV spillover. Infectious Disease



picture taken by infrared night observatio
ing a sWall fruit bat (in circle) licking sap from the shave
ace of a date palm tree without any intervention duri
e winter of 2010.
doi:10.1371/iournal.oone.0042689.a001
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IKLIM DEGISIKLIGI

* Hava olaylarinda uzun dénemli degisiklikler;

Sicakhgin artmasi Kurakhk,
o .. a1 s Sicak hava dalgalarn,
Yagista degisiklikler Buzullarin erimesi,

Asiri hava olaylarinda artis

Insan ve hayvanlarin - YANGINLARIN ARTISI

ani yer degistirmesi SELLER
(g6cil) DENIiZ SEVIYESINDE YUKSELME

Yeni cografyalara yeni enfeksiyon
hastaliklarinin girisi (Turler arasi gegis) Sikkema RS, 2026, Nature reviews microbiology
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e Artan domuz eti talebinin etkisiyle, 1998'de domuz sayisi 3 milyona
(Uretimi tarihindeki en yuksek seviye) yukseliyordu; bu, on yildan
kisa bir sirede %50’lik bir artis anlamina geliyordu.

* Ek gelir elde etmek icin bircok domuz ciftcisi ayni zamanda meyve
bahceleri de kurmustu (meyve agaclari yetistiriyordu).

* Malezya’da domuz ciftliklerinde buyime ve meyve agaclarinin
entegre olarak yetistirilmesi bu salginda rol oynadi.

 Salgindan sonra domuz itlafi yapildi,
* Domuz ciftliklerinin yakininda meyve agaci yetistirmek yasaklandi.

* GUnUmuze kadar yeni bir salgin bildirilmedi.

https://www.reuters.com/investigates/special-report/global-
pandemic-bats-spillover/
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ARAZ| KULLANIMINDAKI
DEGISIKLIKLER ve GiFTLIKLERIN ARTIS|




» Artan niifusa paralel olarak sigir, domuz ve kanatli yetistiriciligi™ T T
e Ciftlik hayvani sayisi T

e Ciftlik sayisi ve buyuklagia ™

* Insan- evcil hayvan- yaban hayati etkilesimi T

e Zoonotik enfeksiyonlarin ortaya cikmasi ve yayilmasi



* Agaclarin azalmasi ve hizli sehirlesme

* HABITAT kayb,

* biyocesitliligin azalmasi,
* hayvanlarin goc ederek insanlara yakin yerlere yerlesmesi ile
Viruslerin insan tlrune atlamasi kolaylasmakta.



AFGHANISTAN
IRAN

PAKISTAN

ARABIAN
SEA

INDIAN OCEAN

© Encyclopadia Britannica, Inc.

MALDIVES

INDIA

CHINA

A) Administered by Pakistan;
claimed by Indla

' Administered by India

) Administered by China;
claimed by India

D) Administered by India;

claimed by China

™) (o

BHUTAN
NEPAL |
BANGLADESH
TR MYANMAR
Bay of
Bengal
b
_ SRILANKA

0 200 490 mi

L ' L '

0 200 400 km

Daglik ormanlar ile kapli
Kerala’da

40 tlr yarasa, 35 milyon
insan yasamakta.



LAND USE DYNAMICS OF KERALA

100 km

---------

Forest
Plantations
Agriculture
Water Bodies
Urban

Open Arcas

Ozellikle 2000’ lerin basindan
itibaren

-Ev

-Tarim arazisi artisi
-Sanayilesme

-Tas ocaklari

-Demiryolu yapimi

-Artan yollar

ile hizli bir blylime gorulda.

Ramkrishnan R, 2016, Four decades of
forest loss: Droughts in Kerala (Poster).
Conference on Conservation and
Sustainable Management of
Ecologically Sensitive Regions in
Western Ghats, 10th Biennial Lake
Conference: Wetlands for Our Future



Tarim arazisi artisi+ tas ocagi+yol= Ormansizlasma

A 2002 satellite image of Muhammad Sabith’s neighborhood shows dense foliage surrounding a sprinkling of rooftops.
By 2018, when Sabith died of Nipah, new buildings and laterite quarries had consumed chunks of forest. Scientists
found bats with Nipah virus roosting near Sabith’s home.

2018

N
»

.’

Laterite
. « Batroost @ quarries

+ B

|

*r
.

Sabith’s « _ ¥ Tl Sabith’s 5 t} ‘
family home - s MR ‘familyho?e

Tas ocaklarinin agilmasi sonrasi artan yollar ve tarim
alanlarinin artisi ile orman alanlari azaldi.
Yarasalarin dogal yasam alanlar yok oldu. Yiyecek
bulabilmek icin meyve bahcelerine goctiiler
Hindistan Kerala’da Nipah salgini: insanlarda %80-90
olimle giden salgin (2018)

pandemic-bats-spillover/
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A Virus
release

Human behavior
leading to exposure

Spillover

Hindistan /Banglades: Hurma agaci 6zsuyu toplama aliskanhgi
Malezya: Domuz yetistiriciligi
Kerala: Dusen meyvalari yemek

Plowright RK et al., 2024, Nature Communications



A

Malaysia, 1998-1999

A febrile illness of unknown cause with

neurological symptoms. Initially thought

fo be Japanese Encephalitis virus.

Found mainly in pig farmers, abattoir
workers and close associates.

f/O

NIPAH VIRUS TIMELINE

7\ 7\ 7\
./ p— J
?::f:" Singapore Virus Bangladesh 2001-2007 India (West Bengal)
+ 1999 Discovery Seasonal cases observed most 2001, 2007
Abisiwsies 1999 years except 2002 and 2006. Linked Exposure to fruit bat excreta

exposed to the
virus when
handling pigs.

A new virus, named Nipah
after the Malaysian village of
Sungai Nipah, was identified
as the cause of the illness.

with the consumption of raw date
palm sap, as well as close contact
with a Nipah virus patients, providing
evidence of human transmission.

)

hypothesised. Evidence of spread
among close contacts. West

Bengal is geographically close to
Bangladesh.

India (Kerala) 201 8,‘:‘5}
2019 and 2021

QOutbreaks in Kerala, a state

distant from Bangladesh. Initial

case traced to fruit bat exposure.

Most cases spread in household

and healthcare settings in 2018;
others are single cases.

)
J

Bangladesh 2015-
2022

More seasonal outbreaks each
year except 2016 but with fewer
cases compared to previous
outbreaks.

Bangladesh 2023

Seasonal outbreak with more
cases than observed since 2014.

Ny
ﬁ Philippines 2014
This presumptive outbreak

e was not confirmed at the
time. Causative agent may

be Nipah or another
henipavirus.

India (Kerala)
2023

Six cases and two deaths.
Public health lockdown used
for the first time.

sl

Bangladesh 2008- | c’){B Iobj

2014

Seasonal cases observed
every year. Including 44 cases
in 2011, the second worst
annual outbreak after 2004.



e Tek parca RNA virusu (Paramyxoviridae) zamanla mutasyon birikimi
e Zoonotik sicrama (spillover)
* Sinirl insan yayilimi






* Influenza A ve B sezonal salginlardan sorumludur.

* Insan, kanatli ve domuzlarda endemik olmasi nedeniyle Influenza A
Pandemiden ise sorumludur.

* Gen reassortment’i insan ve hayvan Influenza A virusleri arasinda mg
ve bu da yeni virus alttipine neden olur.



8 segmentli RNA virusu
NA

‘PB2 (Polymerase Basic 2) — Viral RNA
HA_° polimerazinin alt birimi;

*PB1 (Polymerase Basic 1) — RNA
replikasyonunun ana katalitik enzim alt
birimi

*PA (Polymerase Acidic) — Endonukleaz
aktivitesi; viral mMRNA sentezinde “cap-
snhatching” yapar

*HA (Hemagglutinin) — Hicreye
baglanmayi saglar; sialik asit reseptorune
tutunur

*NP (Nucleoprotein) — Viral RNA'yI sarar
ve RNP kompleksini olugturur

M2 e *NA (Neuraminidase) — Virusun hucreden
cikisini saglar; sialik asidi keser

*M (Matrix segment) — M1 yapisal iskelet;
M2 iyon kanali ile uncoating

*NS (Non-structural) —

M1

layer ——g¢

PA, PB1, PB2

Taubenberger JK, 2019, Sci. Transl. Med.



Incidence of clinically manifest influenza
Mean level of population antibody vs. A/HxNx virus
Mean level of population antibody vs. A/HyNy virus
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of hypothetical A/HxNx may occur at any of

A/HxNx virus.

these points. Epidemics may
or may not be associated with
such variations.

hypothetical
A/HyNy major

(new subtype). Nayak JL, Treanor JJ, Influenza. Mandell, Douglas, and Bennett’s

Ag.ik drift: HA'de nokta mutasyonlarin birikmesiyle
minor aa degisikliklerinin ortaya ¢ikmasi ve antikorlarin
etkin sekilde notralize edememesi ile epidemiler
gorulur.

B, Yamagata

B, Victoria

A, H1

A, H3

Ag.ik shift: HA veya NA ag.lerinde cok daha blyuk
degisiklikler ile pandemiler ortaya ¢cikmaktadir.
Toplumda immunite hi¢ yoksa pandemik influenza ile
sonuclanmaktadir.

Birkac dalgadan sonra toplumda immun bireyler artar.
Ag.ik driftlerle takip eden epidemiler gorulir.

Variant AlHXNXpyinciples and Practice of Infectious Diseases.

disappears.



Reassortant between
human H2NZ2 and AlV
(HA and PB1)

Reassortant between
1918 H1N1 and AIV H1N1 re-emergence
(HA, NA and PB1)

Triple reassortant between

Descended from human H3N2 (PB1), IAV (PB2 and PA)
AlV and swine (H1, NP and NS

L then N1 and M) )

1918 1957 2009
Spanish Asian 1977 Swine
flu flu flu
H1N1 H2N2
H3N8? H1N1 H1N1pdm09
1880 Piret J, 2021, Front. Microbiol.

Ito T, 1998, Journal of Virology



2026/16. Hafta (13 — 19 Nisan 2026)

Sekil 1. Sentinel ILI Siirveyans: kapsaminda ahinan numunelerdeki influenza alt tipleri,
sayisi ve influenza pozitiflik yiizdesi, 2025-2026.
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e trivalent vaccines containing hemagglutinin derived from

* 1) an influenza A/Victoria/4897/2022 (H1N1)pdmO09-like virus (for egg-
based vaccines) or an influenza A/Wisconsin/67/2022 (H1N1)pdmO09-like
virus (for cell culture—based and recombinant vaccines);

 2) an influenza A/Croatia/10136RV/2023 (H3N2)-like virus (for egg-based
vaccines) or an influenza A/District of Columbia/27/2023 (H3N2)-like virus
(for cell culture—based and recombinant vaccines); and

* 3) an influenza B/Austria/1359417/2021 (Victoria lineage)-like virus.

e This composition reflects an update in the influenza A(H3N2) component
compared with that contained in the vaccines during the 2024-25 influenza

Season

Grohskopf LA, Blanton LH, Ferdinands JM, Reed C, Dugan VG, Daskalakis DC. Prevention and
Control of Seasonal Influenza with Vaccines: Recommendations of the Advisory Committee on
Immunization Practices — United States, 2025-26 Influenza Season. MMWR Morb Mortal Wkly
Rep 2025;74:500-507



Reassortment- segmentlerin yeniden karisimi

* Segmentli genoma sahip virislerde (Influenza, KKKA, Lassa atesi), iki
farkli viras ayni hlicreyi enfekte ettiginde gen segmentlerinin
birbirleriyle karisarak yeni bir virlis olusturmasidir.

A BB
-~ -

o o v GENETIC REASSORTMENT
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o 7 : é:'-' \ %)| 0000, (if
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Avian """ > & s 48
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e sV S ° e >
S 4 Reassorted virus having potential of
pUsT A

¢ causing pandemics

Lowen AC, 2018, PLoS Pathog
Jain R, 2025, Microbial Pathogenesis



2 farkli virus ayni anda
konagin ayni dokusunu
enfekte ediyor.

Ayni hicre icinde virUsler ya
da segmentleri biraraya
geliyor.

8 segmentten daha azi
replike oldugunda
reassortment bolca mg.




1918 “Spanish influenza” s 1957 “Asian influenza” 41968 “Hong Kong influenza”
|

HI1N1 influenza \girus

Bird-to-human
transmission of HIN1 virus

All 8 genetic segments
thought to have originated
from avian influenza virus

H2N2 influenza virus
HZN2 HIN1
avian virus human virus

3 new genetic segments from
avian influenza virus introduced
(HA, NA, PB1);
contained 5 RNA segments
from 1913

H3N2 influenza virus

HZN2
H3 avian virus human virus

2
-
‘b

Reassortment

2 new genetic segments from
avian influenza virus introduced

(HA, PB1);
contained 5 RNA segments
from 1918

1918 yilinda, kus (avian) virusleriyle yakin iliskili o
bir HIN1 virisi, insanlarda etkili sekilde
cogalabilecek bicimde adapte oldu.(50 milyon 61l

1957 ve 1968 yillarinda ise reassortment (gen
yeniden karisimi) olaylari yeni virlslerin ortaya
ctkmasina yol acti ve bunlar pandemik influenza il
sonuclandi.

1957 influenza virlist (Asya gribi, H2N2 virisi), b
kus tirinden Ug genetik segment kazandi:

bir hemaglutinin (HA)

bir n6raminidaz (NA)

bir polimeraz geni (PB1)

1968 influenza virlisi (Hong Kong gribi, H3N2
virlisti) ise bir kus tlrinden iki genetik segment
kazandi:

hemaglutinin (HA)

PB1

Gelecekteki pandemik suslar bu iki mekanizmadal
herhangi biriyle ortaya cikabilir:

kus virisinin insana adapte olmasi
reassortment sonucu yeni bir virtis olusmasi

Belshe RB, 2005, NEJM



1918

1957

1968 19761977 1979 1998 2009

Avian influenza A
gene pool

—3

North American

230 human cases, H1 HA, NP, M,
Fort Dix 1975-1976 and NS donated

N1 NA and M donated

HA surface protein. Genes of HIN1 progenitor
NA surface protein infl At
? M piotein influenza A viruses

W/ﬁgf sy Human 1918 HIN1
A —_ ;
m———-"‘f;: [l—————"] Swme 1918 H].Nl
MN\NP Swine 1979 HIN1
NA

HIN1

PBI, H2 HA, and
N2 NA donated

PBZ and PA
donated

Extinction

Human H2N2

P

PB1and H3 HA
donated

Seasonal HIN1

P81 and N2 NA
donated

Human H3N2 Seasonal H3IN2

Kuzey Amerika domuzlari, Avrasya domuzlari,
insanlar ve kuslardan kdken alan virtslerden
gelen genleri iceren bir HIN1 virlsi ortaya
cikarak insanlari enfekte etti ve hizla yayilarak
bir pandemiye neden oldu. Antijenik shift
gerceklestiginde, insanlarin cogunda yeni virlise
karsi cok az ya da hi¢ bagisiklik bulunmuyordu.

Morens DM, 2009, NEJM






Kanatlilarda virus intestinal sistemden
saclimaktadir.

Wild birds

Gocmen su kuslarindan kiimes
hayvanlarina,

At, Domuz gibi memeli hayvanlara
bulasmaktadir.

Yiiksek patojeniteli olanlar(H5, H7)
kiimes hayvanlarinda ve insanlarda
yuksek mortaliteye neden olmaktadir.
Insandan insana gecis sinirhidir.

Sreenivasan CC, 2024, Preprints



Number of sequences
® Mammal @ Human ®150 100 50 20 «10 -1

1996-1999 2000-2013

b

Guangdong 1996
(H5N1)

Guney Amerika’da fok

2014-2019 2020-2024 baliklari,

' 2025, Nature




Arctocephalinaespp A Su kuslari (6rdek, kaz,
: kugu) H5N1 icin dogal

scens T Homo sapiens
: k V. Turdus merula
Tursiops truncatus Mirounga :
\ K 4/ leonina \ \\ A rezervuar.

Phocoena phocoena

-

Mephitis Meles
mephitis meles
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Puma concolor  Lynx lynx

Lutra lutra Ursus maritimus

Mus musculus

Procyon »

\\ lotor
—

hircus

Nyctereutes
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Vulpes vuipes

Didelphis virginiana Raptors

Fig.2|Multi-hostecology of H5N1clade 2.3.4.4b since 2020. Wild aquatic mammals), green (US dairy cattle) and blue (European mink), witharrowsin
birds (such asducks, geese and swans) are the natural reservoir hosts for H5N1. the same colours depicting spillovers from those mammalian outbreaks into
Arrowsindicate spilloverinto other host species. Cyclicarrowsindicate additional species, possibly viaunsampled intermediaries. Animals labelled in
sustained H5N1transmissionin that host species. New mammalian HSN1 hosts redare hostspeciesinwhichIAVhas been detected for the firsttime during this
with sustained transmissionare highlightedin yellow (South American marine outbreak (based ongenetic sequence data, not serology).
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H5N1 (BB soyu)

* 2022 (Kasim), Ispanya, 1 kiirk ciftligi (vizon)
e 2023, Finlandiya, 71 kurk ciftligi (rakun, tilki, vizon)
e PB2'de degisiklik izlenmis H5N1 sorumlu.

e 2022’deki toplu marti 6limlerine neden olan reassortan H5N1 ile
iliskili oldugu gorulmus.

* Martilar, firsatci lescilerdir; ciftlikleri ziyaret ederler, diger hayvanlarin
varligindan etkilenmezler ve H5N1 ile enfekte martilar, hayvan
barinaklarindan yem calarken virtsu kark ciftliklerine tasimis
olabilirler.

* Polonya?




H5N1 (B3.2)

e 2023, Peru, Sili,deniz memeli (deniz aslani) olimleri
* Akabinde Arjantin, Brezilya, Uruguay
* Deniz aslani, domuz baligi, deniz samuru, fok balig

* PB2’de mutasyon ve kanatlilarda olmayan ayirici mutasyonlar
(memeli adaptasyonu)

e 2023 Sili insan vakasi (fok, deniz aslani ile ayni sus --hem kara hem su)

* Deniz kuslarinda da ayni sus raporlandi. Tasima?




H5N1 (B3.13) T gl
» 2024 Subat, Texas ciftliklerde, sut tUretimid,, sari ve kalin sit, akabinde
kedi oliumleri

* Pekcok tanisal testten sonra H5N1 oldugu ve kanath kaynakl oldugu
(Daha once sadece Kanada Kazi, sahin ve kokarcada tespit edilmis)

* PB2 ve PA’da mutasyonlar

* 2024 Mayista 12 eyalette tespit edildi.

 Meme dokusuna tropizm, sut yoluyla yayilimi distindtrdi (ekipman)
e 2024 Temmuz, 13 insan vakasi (4 sit ¢iftligi, 9 kiimes hayvani ¢calisani)
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Four B3.13 genotype Cattle-to-cattle

Single spillover into Spillover into Transmission from

H5N1 viruses sampled —» - —_— transmission via —_— o . S
in US wildlife cattle from wildlife milking equipment additional animals poultry to humans
Transmission to Farm-to-farm spread
workers and cats by transporting
on dairy farms infected cattle

B3.13 soyu, evcil kediler, alpakalar, ahirlarda toplanan yabani kuslar (kuzgunlar ve karatavuklar), kara memelileri
(tilkiler, rakun ve fareler) ve kiimes hayvanlari.

Kediye sitten ve enfekte 6lu kuslardan
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* HA antijenik olarak yeni olmali.(immunolojik olarak taninamaman,
* H5 daha 6nce insanlar arasinda hic dolasmad..
* Insanlar arasinda yayilabilmeli.



Memeli hlcrelerinde yayilim icin

1. Viral polimerazda (PB2, PB1 ve PA proteinleri) degisim memeli
hicresinde replikasyonu saglamakta.

2. Insan solunum yolunda bol bulunan reseptérlere giiclii baglanacak
HA degisiklikleri

3. Hava yolu ile gecis sirasinda dustk pH’a dayanikli HA protein yapisi
kazanmasi gerekiyor.




Memeli hicresine adaptasyonu arttiran
mutasyonlar

* PB2 mutasyonlari: E627K (vizon), Q591K/R56, D701N (deniz
memelisi), M631L (sigir)

* Polimeraz aktivitesinin*, viriilans 1", replikasyon kapasitesinin

Human adaptation

. —— Primes viral replication

——» Benefits the downstrean
interspecies transmissia
event

[ pgo)__ 627K/
(PB2 |__627E/701D \ PB2)— 701N

PA.PB1. PB2



Yoo. Oligosaccharides Related to Influenza Viruses

Trachea

(02-6)>>(c2-3)

é /\ A /

Fig. 4. Distribution of sialyl (c:2-3) and/or («2-6) linkages contain-

Lung
(a2-6)<(c2-3

ing oligosaccharides in human respiratory tracts. The human lungs

and lower respiratory tract have mainly sialyl (¢2-3)-linked recep-
tors for avian viruses, such as Av 18 and HSN1. The human bron-

chus and upper respiratory contain mixtures of (o2-3)- and @2-52-
linked sialic acid, which are receptors for human-adapted viruses,

such as _H3N2, HIN1. Tx92, Sc18, and NY18. The bronchus con-
tains more («2-3)-linked sialic acid than does the upper respiratory
tract.

Kanath kaynakl virisler
(H5N1) a2-»3 (sialic
acid—galactose) tercih
ederken

Memeli kaynakhlar
(HIN1, H3N2) a2->6’yi
tercih etmektedir.

Saalic acid Galactose
A

l Neuraminidase



H1-H12
H14-15
H19

Domestic animals

H9
H17
H18

Other hosts

17 HA subtypes

H5 daha 6nce hi¢ dolasmadi insanlar
arasinda. Capraz bagisiklik ile ilgili
sinirli veri bulunmakta.

a2->3,

kanath dokularinda

Sigir meme dokusunda

insan alt solunum yolunda
Konjonktivada bol miktardadir.
Solunum yolu ile bulas icin virusun Ust
hava yolunda replike olabilmesi gerekir.
Bu da a2->6 reseptorlerine
baglanmasini gerektirir.

N224K, Q226L, G228L mut.lariile
gelincikte deneysel olarak bu durum
saglanabilmistir.

Atlar, kopekler, domuzlar, insanlar, kimes hayvanlari ve yabani kuslar uzun stiredir
influenza A virlisiiniin (IAV) rezervuar konaklaridir (Sekil 5b).
Ancak 2.3.4.4b H5N1 virusleri ile enfekte olan memeli tirleri (6rnegin vizon, deniz

memelileri, sigirlar, tilkiler, rakunlar ve evcil kediler; Sekil 2) uzun siireli rezervuar degildir.



H5N1 Risk senaryosu

* Sonbaharda bir ciftciyi, Mevsimsel influenza ile H5N1 ayni anda
infekte edebilir

e Reassortment meydana gelebilir.

* H5N1 ile domuz virlsleri arasinda reassortment mgb, sonrasinda
triple reassortment mgb

* (MRNA asisi hazir.)



«TEK SAGLIK YAKLASIMI»

Hayvan suirveyansi

Vektor slirveyansi

Insan siirveyansi

Virus surveyansi

Es glidiimle yapilip veriler paylasildiginda SONUC
alinabilen bir stire¢ s6zkonusu olmaktadir.
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