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Mais de 2/3 das doencas
humanas emergentes tém
origem animal!

As mudangas sociais e
ambientais modernas
aumentaram o risco de
introdugéo e propagacao de
novas doengas.
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INFLUENZA A

RNA Virus
ORTHOMYXOVIRIDAE

Flgure 1 Electron micrograph of influsnza A virus particles. Provided by
I1-T. Hsu and P. Palese.

* Infection several species
* particles pleiomorphics
* Enveloped

* RNAss-, 8 segments

Influenza — Antigenic structure

Haemagglutinin

Neuraminidase el
S b

Russell Kightley Media rkm.com.au
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Influenza - Estrutura antigénica

Antigenos tipo-especificos
= NP - nucleoproteina
= M - matriz
= Classificam os virus em tipos:
A,BeC

Antigenos sub-tipo especificos
H - hemaglutinina
N - neuraminidase
Classificam os virus em tipos soroldgicos
H1N1, H2N2, H3N3

Russell Kightley Media rkm.com.au

Flu Pandemic 1918

LU PANDEMIC

A Once and Future Menace
ar non:f*mana -
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EPIDEMIA- Gripe Espanhola- 1918

Vitimas da Influenza internadas no hospital das forgas armadas dos EUA, em Aix-les-Bains
na Franga, em 1918. Ao todo estima-se que a gripe tenha matado 40 milhdes de pessoas no
mundo, das quais mais de 35 mil no Brasil

Como sao transmitidos?
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Influenza Pandemics and Recent Outbreaks

Netherlands, Belgium etc
H7N7
HINT H2N2 H3N2

H1N1  H5N1

Honz HaN1

' 2009 2013 2015  2021-2023
1918 1933 1957 1968 1977 1997 1999 2003

t 1 | | 2004
Human Flu virus | I
isolated | HS5N1: Bird influenza outbreak in
Asian fiu | Russian flu Heng Kong, South China,
" Korea, Japan, Laos, Vietnam,
Spanish flu Hong Kong fiu Indonesia, Thai, Malaysia,
Cambedia ete
Recent purely Avian Subtypes H5N1, HON2, H7N7 and H7N9
were distributed directly in humans.
(Binds to
receptors
on host calls)

Avian or human
polymerase
Avian
polymerase
Human or
swine
origin
Swine
origin
Hurman or
swine origin

=~ Swine origin
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HOST RANGE OF INFLUENZA A VIRUSES

H7N7

Fig. 1. Host Range of Influenza Viruses

H4,5,7,9,10
N1,2,4,7
H5N1
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‘Human H1-H16; N1-N9

HIN, H2N2N,

H3N2

H5N1, HIN2

HINT H7Nng

ELEE Hanz, Hi3Ng

j
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H7NT7, H4NB

H1N1, HIN2,
H3N2, H4NG
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Influenza A-like group 3

TRENDS in Microblology

Ying Wu et al., 2014

Variagbes antigénicas
Drifts (Variagbdes Sazonais)

(@ .  (b)
VVVVYY S
VYV

VYV
VVVVYY
VVVYVY
RNA—— VVVVVWV® | Poode | L uvvvvywe J

NVYVVVVVY

Hemaglutinina ~=—

Neuraminidase

Anticorpos ,' Novos antigenos

v\ r +
i o ﬁ: ﬁf ﬁ\f ﬁ de superficie da
Acido sialicO —— hemaglutinina

O lento acumulo de mutagdes no virus circulante (a) faz surgir uma ‘nova’ cepa antigénica com
novos antigenos de superficie da hemaglutinina (b) que ndo sao reconhecidos pelos anticorpos
existentes
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Variagdes antigénicas
Shifts Mudancas - rearranjos
i (Candidatos Pandémicos)
Novo subtipo de
hemaglutinina

_Reagrupamento /

-

A ‘mistura’ de um virus influenza que infecta humanos (a) com um virus influenza que infecta
somente outra espécie, p.ex. aves domésticas ou porco, (b) resulta em uma nova cepa (c) com
um novo subtipo de hemaglutinina (ou neuraminidase) que pode levar a uma pandemia

Emergence of pandemic influenza viruses.

957 >, 1968
; HAN2
i Hong Kong | »

H1N1
Russian

i

Spanish

Ty

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nature
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Genesis of swine-origin HIN1 influenza viruses.

Classical swine

North American ~ Human (H3N2) Eurasian avian-
like swine

avian

PB1 - Human H3N2
PA - North American
avian

H1 - Classical swine
NP - Classical swine
N1 - Eurasian avian-
like swine

M - Eurasian avian-like
swine

NS - Classical swine

Influenza A (H1N1)

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nature

Virus influenza - classificacao

Acido nucleico g c
Y

ssRNA Neuraminidase

segmentado Hemagglutinina

A/Beijing/32/92 (H3N2)

Tipo Origem Numero Ano de Subtipo
viral geografica da cepa isolamento antigénico

24/06/2025
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E no Brasil?

: H5N1 outbreaks in 2005 and major flyways of migratory hirds‘
. Situation on 30 August 2005

Mississippi
Americas

% ey } =
o Atlantic f ’,-" 1 /
‘\ \b2, Americas | "f .
~ N R\ e | ]
Q ‘} A4y S
. : et L A
i 18D

O b
e wq'gﬁ, Black Sea/
1?‘; Mediterranean
fiyway

Neson)
&

East Africa Cf

padic \ & W;stAsia X :

! ' ~ ‘ wiay
n::?::s i ! ~ e . fasthsdl
@ United Mations Food and Agriculture Organization 2005, Australian '
o S i ~ Nl rights reserved. Compiled by FAO AGAH, EMPRES Programme,  flyway w~
- ;_ SN e Data sources: Al outbreaks: OIE, FAQ and Govemment sources.

[~ @ Districts with H5N1 Qutbreaks since january 2005 Fyways: Wetlands International
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Rotas Migratérias

Boreal Bird Migration
3-5 Billion Birds Fly from
Canada'’s Boreal Forest to

the Americas Each Year

Western Central Eastern
Flyway  Fyway  Flyway

BIREAL OGRS T

ww borealbirds org

Sera que este contato existe?

24/06/2025

12



Expedicao 2005

= —
hare i i
Carros 4X4 Material de Laboratério

Nitrogénio Liquido Barraca Laboratério
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Equipaments: Boat, generator, centrifuge, tables,
refrigerator, liquid nitrogen, nets, river steamers,
fish traps,

14



Holder
Infrastructure
Logistics
Team

MATERIALS & METHODS

Barco

Carroceria Adaptada

Guincho elétrico

Pneus lameiros

lluminagéo

Geladeira

Pintura em Epox

=—EPIs

Centrifuga
Mesas
Suporte para criotubos

Puca

Botijéo de
Nitrogénio Liquido

Gerador

Hipoclorito 0,5%

Lixo pi incineragédo
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Expedigoes )
Breves / llha de Canelas (PARA)

Expedi¢cao Outubro de 2006
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Expedi¢cao Outubro de 2006
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A & Expedicao Abril de 2007 :
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Expedicao Abril de 2009- llha de Canelas

llha de Itamaraca- (Pernambuco 2008- 2009)

Coroa do aviao- PE

e =& B e

Grupo do Prof. Severino Mendes (UFRPE)
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August- 2008- Coroa do Avido- Pernambuco

llha de Itamaraca- Coroa do Aviao- (2008-2009)- PE
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Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- 2009

Dados Biométricos e Identificagao- CEMAVE
e equipe da Prof. Virginia Petry

Espécies migratorias principais

Alimentacgao e estagao do ano

28
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Novembro- 2009 Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- ICMBio
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Parque Nacional da Lagoa do Peixe- RS (Abril -2010)

Parque Nacional da Lagoa do Peixe- RS Dezembro 2011

24/06/2025
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Parque Nacional da Lagoa do Peixe- RS Dezembro de 2011

Cetas - Centros de Triagem de Animais Silvestres (2010) -Florianépolis- Santa Catarina
- ——
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Monitoramento de virus emergentes em aves migratoérias

LIRS E————

TR

32



Expedicao Maranhao- 2010
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Pantanal Regido de Poconé- MT Dezembro de 2012
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Workflow by Molecular Biology

RNA
Extraction

il oot o et TRl IODOA s

Phylogenetic analysis Sequencing Electrophoresis analysis

Laboratory Blosafety Level 3+ (BSL3+)

ICBUSP
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BSL3+ Laboratory (Biosafety Level 3)

CUIDADQS
PELA VIDA

d = 113 R %{ . :

i . e
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Laboratério de Virologia Clinica e Molecular & de Pesquisa de Virus Emergentes
2001 - Doenga do Oeste do Nilo

2003- Influenza Aviaria

2009- Pandemia Influenza HIN1

2015- zika Virus e outras Arboviroses

2018- Febre Amarela em Sio Paulo

2019- Epidemia de Sarampo

2020- Pandemia de Coronavirus

Sera que Influenza virus A de baixa patogenicidade
(LPAI) sao importantes?

24/06/2025
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Bratilian Journal of Poultry Science
Revista Brasileira de Ciéncia Avicola

ISSN 1516-635X May - Jun 2016/ v.18/n.2/ 291-298

http://dx.doi.org/10.1590/1806-9061-2015-0111

BAuthor(s)

Pinto LB'
Ometto T"
Aradjo '
Thomazelli LM"
Seixas MM"
Barbosa CM'
Ramos DGS'
Melo ALT'
Pinho JB!
Durigon EL"
Aguiar DM

Investigation of Influenza A, West Nile and Newcastle
Disease Viruses in Birds from the Pantanal Wetlands
of Mato Grosso, Brazil

ABSTRACT

The Pantanal is the world’s largest wetland biome with a seasonal
flood pulse that attracts a great diversity of birds, many of which are
migratory. Birds can be natural reservoirs Influenza A, West Nile and
Newecastle Disease viruses. However, the occurrence of carriers for
these viruses in the Pantanal was not verified yet. The present study
evaluated the occurrence of natural infection by Influenza A, WN
and ND virus of birds in the municipality of Poconé, a subregion of
the Pantanal in the state of Mato Grosso, Brazil. A total of 76 birds
belonging to 11 orders and 20 families were captured using mist

24/06/2025
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RESULTADOS PARCIAIS- llha de Canelas

Family Popular name Species N° of positive/N° of tested %
Scolopacidae Magarico-rasteiro Calidris pusilla 0/5 0
Scolopacidae Magarico-pintado Actitis macularius 0/31 0
Scolopacidae Vira-pedras Arenaria interpres 422 18
Scolopacidae Magarico-branco Calidris alba 0/2 0
Scolopacidae Macarico-de-perna-amarela  Tringa melanoleuca 0/1 0
Scolopacidae Magarico-de-costa-branca  Limnodromus griseus 0/9 0

Laridae Trinta-réis-do-bico-preto Sterna nilotica 0/1 0

Thraupidae Figuinha-do-mangue Conirostrum bicolor 0/9 0
Total 4/80 5

* Potencial de disperséo do virus
através dos continentes pelo
movimento das aves infectadas

» Confirmado por analise
filogenéticas entre os virus isolados
em aves selvagens

24/06/2025
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OVOS EMBRIONADOS

__sm—_

Department of Infectious Diseases, St. Jude Children’s Research Hospital, Memphis, TN, USA.

110 i
GCC TG ATGTACCANTTGCCC TTG TAGG TTTTGCAC TATAGGGTAATTTTGGCTGACCTTGCTGCTTTTTTCTGCGTCAGC TG

i | M
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Infectious Diseases Laboratory- Dr. Robert Webster e Dr. Richard Webby
- 5

. -y
-

St Jude Childresn research Hospital- Dr. Robert Webster and Dr. Richard Webby

41



St Jude Childresn research Hospital- Dr. Robert Webster and Dr. Richard Webby

World Health i i H
organization  Health Topics v Countries v Newsroom v Emergencies v

On the beach of Delaware Bay

© St Jude Children's Research Hospital

OPEN @ ACCESS Freely available online @ PLOS | GNE

Avian Influenza Virus (H11N9) in Migratory Shorebirds
Wintering in the Amazon Region, Brazil

Jansen de Araujo'*, Severino M. de Azevedo Junior?, Nicolas Gaidet?, Renata F. Hurtado’, David Walker®,
Luciano M. Thomazelli', Tatiana Ometto', Marina M. M. Seixas', Roberta Rodrigues?, Daniele B. Galindo®,
Adriana C. S. da Silva® Arlinéa M. M. Rodrigues®, Leonardo L. Bomfim®, Marcelo A. Mota®,

Maria E. Larrazabal?, Joaquim O. Branco®, Patricia Serafini®, Isaac S. Neto®, John Franks?,

Richard J. Webby*, Robert G. Webster?, Edison L. Durigon’

1 BSL3+ Laboratério de Virologia Cli e de Sao Paul, Sao Paulo, Brazil, 2 Departamento de Biologia
da Universidade Federal Rural de Py ance, 4 Department of Infectious Diseases, 5t. Jude Children’s
wia do Estado do Para- ADEPARA, Para, Brazil, 6 SFA-PA-
ento (MAPA), Distrito Federal, Brasilia, Brazil, 7 Biologia Animal
a e do Mar, Universidade do Vale do Itajai (UNIVALI), Santa
raiba, Brazil

Research Hospital, Memphis, Tenr
Superintendéncia Federal de Agricu
da Universidade Federal de Pernan|
Catarina, Brazil 9 Centro Nacional d

Abstract

Aquatic birds are the n|
sites for water birds the
possibility of the trans)
Hemispheres. In total, 5

@ Sampling sites.
@ Main ruddy turnstone congregation sites.
Ruddy turnstone breeding area

8 Ruddy turnstone non breeding area

24/06/2025
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Foto: Equipe do Lawrence Niles

Imaaerv Date: 12/13/2015

US Dept of Stat
2009 GeoBasis-DE/BKG

N avy,
e Geographer

GEBC

lat 34.964481° lon -56.586742° elev -5279 m

Eve alt 6913.38 km )
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Discovery of novel astrovirus

~and calicivirus identified in ruddy
turnstones in Brazil
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William Marciel de Souza’*?, Marcilio Jorge Fumagalli(®?, Jansen de Araujo(®*,
i Tatiana Ometto®, Sejal Modha?, Luciano Matsumiya Thomazelli(*, Edison Luis Durigon®,
: Pablo Ramiro Murcia’ & Luiz Tadeu Moraes Figueiredo®

Birds are the natural reservoir of viruses with zoonotic potential, as well as contributing to the
. evolution, emergence, and dissemination of novel viruses. In this study, we applied a high-throughput
: screening approach to identify the diversity of viruses in 118 samples of birds captured between October

: 2006 to October 2010 in the North and Northeast regions of Brazil. We found nearly complete genomes

Parque

Nacional da Lagoa do Peixe- RS Dezembro 2011

24/06/2025
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Parque Nacional da Lagoa do Peixe- RS (Abril -2010)
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Migratory birds in southern Brazil are a source of multiple
avian influenza virus subtypes

Jansen Araujol ® | MariaVirginia Petry? | Thomas Fabrizio® | David Walker® |
Tatiana Ometto! | Luciano M. Thomazelli! | Angelo L. Scherer? | Patricia P. Serafini® |
Isaac S. Neto® | Scott Krauss® | Robert G, Webster® | Richard ). Webby® |

Edison L. Durigr:-n1
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da Instituto de Ciéneizs Biomedicas (IC8-11}
Universidads de 5o Paulo, SSa Palo, S
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*Department of Infecticus Disaszes, 5t fude
Childran’s Research Hospital, Memahis, TN,
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*Centra Nacional de Pesguiza = Conervasda
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Comespondence

Janzen Araujo. Inztitute of Biomedical Science,
University of Sho Paulo, 580 Paulo, SP. Bracil.
Email: janzentequila@uzp.br

Funding information

FundacSo de Amparo 3 Pesguiza do Estade de
580 Paulo, Grant/Award Number: 13871-7:
US Maticnal Institute of Allergy and Infectious
Disease Centers of Excellence for Influsnza
Research and Sureancs [CEIRS) and by

Background: There is insufficient knowledge zbout the relation of avian influsnza
viruz (AIV) to migratory birds in South America. Accordingly, we studied samples ob-
tained over @ 4-year period (2009-2012) from wild birds at 2 major wintering site in
southern Brazil.

Methods: We obtained 1213 oropharyngeal/cicacal samples from wild birds at Lagoa
do Peixe National Park and screened them for influenza A virus by RT-PCR amplifica-
tion of the matrix gene. Virus isolates were subjected to genomic sequencing and an-
tigenic charactarizstion.

Results: Forty-eight samples of 1212 (3.95%) contained detectsble influenza virus
RMA. Partial viral sequences were obtained from 12 of these samples, showing the
presence of HZNZ (1], HoMx (1), HEM1 {8). HPNZ (1), and H12N5 (1) vinuses. As HE
viruses

(= we complete from all 9 HE viruses.
Phylogenetic analyses showed that they were most similar to viruses of South
American lineage. The HAM1 viruses caused no disease signs in infected ferrets and.
despite genetic differences, were antigenically similar to North American isolates.

Conclusions: Lagoa do Peixe Mational Park is a source of multiple AIV subtypes, with
the levels of influenza virus in birds being highest at the end of their wintering pericd
in this region. HSNL viruses were the predominant subtype identified. These viruses

24/06/2025
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NGS Caracteriazation (MiSeq lluminna e lon Torrent) / viral isolat

Tubes  Sampleld  Ct  Soentficreme  Daw Location R Subrype
1 PNLP233 38 Coiisficialis  25/03/2010  LagoadoPee - -
2 PNLP304 37 Semahiundo 27/032010  LgoadoPeie - HEN
3 PMP315 35  Cofdiscanutus  27/03/2010  Lsgoado Pene + &40
4 PNLP 319 35 C.comutus 27/03/2010 Lagoa do Peme =
5 PMP320 37 Comus /032010 LigoadoPebe - 3
6 PNLP-325 36 Cfuscicolls VA0 LigoadoPee - =
7 PP 37 Cfuscicolls /00 LgoadoPeie - =
8 PNLP:39S 39 Cfuscicolls /032010  LigoadoPebe - <
9 RS 738 % Llosdominicous 20122010 LigoadoPebe -
10 RS 787 ¥ Comtis 04042011 LogoedoPee -
1 RS 1147 B Cfuscioolls 17082012 LagoadoPeine - TIZR
12 RS 1148 3% Choadde /04012 LigoadoPee - =
semipaimatus
13 RS 1149 25 Cfuscicolls /042012 LagosdoPeive  + + 160 H6NL
12 RS1150 3¢ Cfusckols 17/042012  LagoadoPebe - "
15 RS 1151 W Cfuscalls 18/04/2012  LigoadoPeive  + + 640 HeNL
1 RS1152 39 Coomipmens  18/04/2012  LigoadoPese - -
7 RS 1153 3 Comipamons  18/042012  LigoadoPebe -
18 RE1154 2 Cfusckalls 19/04/2012  LigoadoPeine -
1 RS 1155 32 Cfuckols 18042012 LigoadoPene -
20 RS 1156 % Cfukolis 19/042012  LigoadoPebe - =
2 RS 1158 31 Cfusccolis 18/042012  LigoadoPee - -
n RE1167 3 C fuscodls 19/0472012  LigoadoPeine  + - - HeN1
2 RS 1169 A Cfuscicolls 18/04/2002  LogoadoPeine - HeN1
24 RS 1170 38 C fuscicollis 18/04/2012 Lagoa do Pee - -
25 RS 1177 23 C fuscioolls 18/0472012  LegoadoPeire  + = = HeN1
2 RS 1179 B C kol 18022012 LgoadoPeie - =
7 RS 1183 3 C kol 18/04/2012  LagoadoPeie - =
8 R51188 i #.3 C fuscicollis 18/04/2012 Lsgoa do Pene - -
2 RS 1189 3 C kol 18/04/2012  LagoadoPeie - .
30 RS1150 89 Cfuscicolls 18/04/2012  LsgoadoPebe -
a1 RS 1153 0 Cfuscicolls 18/04/2012  LagoadoPeive - @
2 RS 1196 W Cfuschoolls 18/0472012  LigoadoPeve -
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Adaptation of Pandemic H2N2 Influenza A Viruses in Humans

Udayan Joseph,® Martin Linster,®® Yuka Suzuki,® Scott Krauss,® Rebecca A. Halpin,® Dhanasekaran Vijaykrishna,®

Thomas P. Fabrizio,® Theo M. Bestebroer,” Sebastian Maurer-Stroh,™® Richard J. Webby,® David E. Wentworth,%* Ron A. M. Fouchier,?
Justin Bahl,®" Gavin J. D. Smith,® members of the CEIRS HZN2 Working Group

I, Singapere®; Department of Viroscience, Erasmus Medical Center, Rotterdam, The Netherlands®; Virology Division, Department of

Memphis; Tennessee, USAS: 1. Craig Venter Institute, Rockville, Maryland, USA% Yong Loo Lin School of Medicine,

ute, Agency for Science, Technology and Research, Singapare’; School of Biologic

he University of Texas School of Public Health, Houston, Texas, USA™; Duke

Duke Graduate Medica
Infectious Diseases, St. Jude C|
National University of Singapo: : Bicinformatics Ins
Technological University, Singapore?; Center for Infectious Diseases,
Duke University, Durham, North Carolina, USA'

Sciences, Nanyang
bal Health Institute,

The 1957 A/H2N2 influenza virus caused an estimated 2 million fatalities during the pandemic. e viruses of the H2 subtype
continue T0 INTeCTAvITTspeet dpigerthathesatotrod duetiorrtmtotrommns remains. To determine factors involved in the
zoonotic origin of the 1957 pandemic, we performed analyses on genetic sequences of 175 newly sequenced human and avian

H2N2 virus isolates and all publicly available influenza virus genomes.
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Abstract \

Influenza A viruses of the H2 subtype
due to a lack of widespread specific im
bird reservoirs are distinct from the 19
they could impact animal and public he¢
America, and next to nothing about Hz
tha occurrence and genornlc sequanc

Thomazelll., PIosOne 13 de Maio de 2024
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H5N1 apos a detecgao nos EUA- Janeiro de 2015

H5N1- JANEIRO DE 2015

Surto de gripe aviaria se espalha por
12 estados dos EUA

rangos que foram mortos em fazenda do lowa devido 3 gripe avidria. Em a0 menos 12 estados ja ha
registros de contaminacdo pela doenca (Foto: Departamento de Recursos Naturais do lowaisP)
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Time Line Of Outbreaks in United Estates

Map of outbreak locations

FRADOES 70715

United States of AMerica

\#\Eehz ]am-amagn‘sm[-Mqa
L Marti niquse

IE] <
Iy midadar

Venezuela:

[&] Resakeed iwild)
[ Mo information

Brazil

Time Line Of Outbreaks in United Estates
OO iz e,

Date of start of the event 10/12/2014
Date of confirmation of the event 14/12/2014

Report date 13/02/2015

Date submitted to OIE 13/02/2015

Reason for notification Reoccurrence of a listed disease
Date of previous occurrence 2004

Manifestation of disease Clinical disease

Causal agent Highly pathogenic avian infiuenza
Serotype HENS

Nature of diagnosis Laboratory (advanced)

This event pertains to a defined zone within the country

Immediate notification (16/12/2014)
Follow-up report No. 1 (19/12/2014)
Follow-up report No_2 (29/12/2014)
Follow-up report No_8 (07/01/2015)
Follow-up report No. 4 (22/01/2015)
Follow-up report No. 5 (25/01/2015

Related reports Follow-up report No. & (03/02/2015)
Follow-up report No_7 (13/02/2015)
Follow-up report No_8 (25/02/2015)
Follow-up report No. 8 (05/03/2015 1
Follow-up report No. 10 (20/03/2015 These .H5N8 and HSNZ (j_EtGCtlons
Follow-up report No. 11 (31/03/2015 involve only wild birds
Follow-up report No. 12 (22/04/2015
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H5N1- JANEIRO DE 2015

Surto de gripe aviaria se espalha por
12 estados dos EUA

Frangos que foram mortos em fazenda do lowa devido 3 gripe awiria. Em a0 menos 12 e
registros 30 pela doenca (Foto, Naturais do lowalAP)
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H5N1 NOVEMBRO- 2021
RESSURGE

Virus H5N1 na América do Norte (Maio 2022)

i

g

=USGS

scionce for a chenging workd

National Wildiife Health Center
Madison, Wisconsin

Updated May 17, 2022

Data: USDA, CFIA, OIE, States

P nal. All locations are app
based on best available information

0 250 500 1,000 Miles "N
Projection: US National Atlas Equal Area

Distribution of Highly Pathogenic
Avian Influenza H5 and H5N1
in North America, 2021/2022
@®  Commercial Poultry
Non-commercial Poultry,
Backyard Flock
jid Birds
Wild Mammals
U.S. FWS Refuges

National Park Service lands
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Virus H5N1 na América do Norte (17 de Outubro de 2022)

sclanca for & changiog workd
National Wildlife Health Center
Madison, Wisconsin

Updated October 16, 2022

Data: USDA, CFIA WOAH, States

Distribution of Highly Pathogenic
Avian Influenza H5 and H5N1
in North America, 2021/2022
@ Commercial Poultry
Non-commercial Poultry,

Provisional. All locations are approximations o Backyard Flock
based on best available information @ WidBirds
@ Wild Mammals

o 250 500

1,000 Miles "N \\ S
Projection: S National Allas Equal Area L, Lo @

USDA Animal and Plant Health Inspection Service

Sl US DEPARTMENT OF AGRICULTURE ADOUtAPHIS | AskUSDA | Careers | Contact Us | Help

Home Our Focus~ Resources - Newsroom~ Pet Travel Blog Search APHIS

Detections of Highly Pathogenic Avian Influenza in Mammals

Points are approximations based on the county of detection and may represent multiple detections.
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[ Big cat (captive)
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A @ Harbor seal
National Wildlife Disease Program O Redfox
USDA/APHIS/Wildlife Services O Coyote
Published June 27, 2023 }
Data: States, USDA + Fisher

% American marten
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Flyway @ skunk spp.
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Update in South America (17 May 2023)

Figura 3. Surtos de influenza avidria e principais rotas de voo de aves selvagens. Regidio das Américas, novembro de 2021 a margo de
2023, até a semana epidemiolégica 10, 2023
neventbro 2021 a agosto 2022 setembro a outubro 2022 novembro a dezembro 2022 janeiro a margo 2023
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Brasil registra trés casos de gripe aviaria no
Espirito Santo

Ministério da Agriculura declara "estado de alerta", mas garante que no hd risco para alimentacio humana

BRASIL REGISTRA DOIS CASOS DE
GRIPE AVIARIA NO ES

)

e
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Update in South America (20 January 2023)

Update in South America (Pelicans at Peru

tions and P of pelicans in

24/06/2025

99



24/06/2025

First birds, now mammais: how H5N1
is killing thousands of sea lions in
Peru

Avian flu has decimated the marine creatures on the country’s
Pacific coastline and scientists fear it could be jumping from
mammal to mammal

€3 Scientists and vets from Peru's national parks agency take samples from a dead sea lion washed

SCIENTIFIC TASK FORCE ON AVIAN INFLUENZA AND WILD BIRDS STATEMENT -

JULY 2023 FAO

First birds, now mammais: how H5N1
is killing thousands of sea lions in
Peru

Sea lion mortality
(number of
individuals)

® 1

. 56-394
. 394-1960

Saa lion carcasses
floating i fhe sea
(n=100)

Bolivia E
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Human cases- H5N1- 2023

H5N1: Cambodian girl dies in rare
bird flu case

Ecuador confirms first human bird flu
infection in 9-year-old girl
Reuters D Aa <

QUITO, Jan 10 (Reuters) - Ecuador reported its first case of human transmission of bird flu in a 9-year-old

January 10, 2023 T1:00 PM GMT-3 - Updated 7 months ago
girl, the Health Ministry said on Tuesday, marking a rare case of human infection a month after the country
declared an animal health emergency.

Human illness from bird flu infections have ranged from no sym ptoms to mild illness to severe disease
resulting in death, according to the U.S. Centers for Disease Control and Prevention, which advised that
spread between humans s very rare.

Advertisement - Scroll to continue

3 Cases- EUA, Equador and Chile (2023).

Human cases- H5N2 (Junho, 2024)

P AARIA

OMS confirma primeira morte humana
pela variante H5N2 da gripe avidria

Avitima

de 59 anos, que México. O detalhe & que ele nio teve contato com aves.

Especialistas investigam a fonte de contaminaco.

24/06/2025
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Update Brazil (16 May 2025)

Detections of zoonotic influenza A(H5N1) viruses in humans

2003 to 13 March 2025
Monthly incidence of cases

. 1 .MJMH..LLLM 30 P

Onset of iliness

Number of cases

suemwee [l HoNL

4 ;bf' World Healtt *This may include detections in persons without symptoms that could represent
g Or‘(";ni? "_‘"“ r‘» contamination and nat infection. This doss not include A(HS) cases where the N-type 10011
g Urganizatio was not determined. EMERGENCIE,F,’ =

Rebanhos infectados- 2024

H5N1: EUA vivem grande surto de gripe avidria entre
vacas; entenda os riscos.

As autoridades americanas também registaram a primeira pessoa infectada pelo virus HSN1 proveniente de
outro mamifero, o que acende um sinal de alerta.

(Busty Pheal
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Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- Janeiro a Maio 2024

Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- Janeiro a Maio 2023
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Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- Abril 2023

GPS Em aves migratorias- Maio 2023
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C. Canutus Routes- Rio Grande do Sul- Nov 2022
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Results 2023

New H11N2 Subtype &
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Calidris fuscicolli

PB2

H5N1 (Similar with H5N1 in South America)

H

BN H11N2
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Results- Pantanal 2024

New H5N2 Subtype

Similaridade com Virus na Colémbia H5N2 (2011)

24/06/2025
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Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- Janeiro a Maio 2024

Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- Janeiro a Maio 2024

s
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Virus 1n Antarctic?

= 3
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“Microbiologia Antartica: Biodiversidade, Ecologia e Aplicagdes Tecnolégicas*

Cood. Vivian Helena Pellizari
MICROPOLAR: “ VIiRUS NA ANTARTICA ”
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Instituto de Ciéncias Biomédicas,
Universidade de Sao Paulo (ICB/USP)

jansenteqauila@usp.br
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Antarctic Expedittion- 2006
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Petrel Gigante- Macronetes Giganteus

Mar Biol (2017) 164:62
DOI 10.1007/s00227-017-3086-0

@ CrossMark

ORIGINAL PAPER

First detection of avian influenza virus (H4N7) in Giant Petrel
monitored by geolocators in the Antarctic region

Elisa de Souza Petersen'- - Jansen de Araujo’® - Lucas Kriiger® - Marina M. Seixas® -
Tatiana Ometto® - Luciano M. Thomazelli® - David Walker® - Edison Luiz Durigon® -

Maria Virginia Petry'*

Received: 28 September 2016 / Accepted: 25 January 2017
© Springer-Verlag Berlin Heidelberg 2017

Abstract This study presents the results of the virologic
analysis and year-round movements of a Southern Giant
Petrel that tested positive for avian influenza virus. Data
were collected in two areas of Antarctica, where 299 South-

e (Riant Dateal adoite and ahinlo maes camelad Oias ofan

summer/spring and migrated to northern areas near South
America and the Falkland Islands during the non-breeding
season. Our results point out the first evidence of avian
influenza virus H4N7 in Giant Petrels. Furthermore, the

aamatia nimilaeite of tha camranand wrienn mesridan acidanse
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Phylogenetic Analyses- Hemaglutinin
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Virus Evolution, 2019, 5(2): vez047
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Transboundary and

Emerging Diseases

SHORT COMMUNICATION = @& Full Access

H6NS avian influenza virus in Antarctic seabirds demonstrates
connectivity between South America and Antarctica

Marina Maria Moraes de Seixas B, Jansen de Araljo B, Scott Krauss, Thomas Fabrizio, David Walker,
Tatiana Ometto, Luciano Matsumiya Thomazelli, Ralph Eric Thijl Vanstreels ... See all authors ~

First published: 10 October 2022 | https://doi.org/10.1111/tbed.14728

This article has been accepted for publication and undergone full peer review but has not been through
the copyediting, typesetting, pagination and proofreading process, which may lead to differences
between this version and the Version of Record. Please cite this article as
https://doi.org/10.1111/tbed.14728

Pinguin antarctico
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Figure 1. Map of the study location.

Seixas et al., Transbound Emerg Dis. 2022 Oct
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La peor crisis de gripe aviar jamas registrada se
extiende por la Antartida

Una expedicidn espafiola halla el virus potencialmente letal “en todas las especies
animales detectadas en cada sitio”

ACIDENT IN BRASILLIAN STATION- FEV 2012
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Update in South America (5 Feb 2025)
A Second Type of Bird Flu is Circulating in U.S.

NeW H5N9 Ducks—What to Know

Nearly 119,000 birds have been culled at a farm in California after a bird flu
called H5N9 was detected among the poultry

Y EMILY COOKE & LIVESCIENCE

= Ministério da Agricultura e Pecuaria 0 que vocé procura?

# > Assuntos > Noticias

NOTAOFICIAL

aviaria em granja comercial no Brasil

Mapa alerta que a doenca no € transmitida pelo consumo de came de aves e ovos

Publicado em 16/05/2025 07h00

NOTA OFICIAL

Update Brazil (16 May 2025)

¢ Q

Ministério da Agricultura e Pecuaria confirma primeiro foco de gripe

compartihe f iIn © &
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Update Brazil (16 May 2025)
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Update Brazi

16 May

China interrompe compra de
frango brasileiro por 60 dias apds
foco de gripe aviaria, diz ministro

Descoberta ocorreu no estado do Rio Grande do Sul, no municipio de Montenegro.

Por Redagdo
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Update Brazil (21 May 2025) MonteNegro-RS

Contengédo do Foco

Update Brazil (16 May 2025)

Cotacao das Acbes da JBS (JBSS3) - Maio de 2025

Prego (RS}

COTAGAO DA JBSS3 ® 1w soms o evess v savos () D
- / \/\
R$420 S -
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Update Brazil (24 Jun 2025)

Ocorréncias
Casos descartados
Investigacoes em
andamento

Focos encerrados

/\ Aves comerciais

() Aves de subsisténcia
O Silvestres

Focos em andamento
A Aves comerciais

@ Aves de subsisténcia
@ Silvestres

Sera que este contato existe?

24/06/2025
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Parque Nacional de

Sul da Bahia, Reserva Indigena-2010 | |\| "A88
" 2 Incige g
5 : \ i
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Doenca de New Castle — NDV

Breve introdugcao NDV/DNC

- 1926- Newcastle- Inglaterra (Doyle)
- Doenca altamente contagiosa,familia Paramyxoviridae, género Avularirus,
sorotipo APMV-1 (Avian Paramyxovirus 1); NDV;

Classe 1: circulante em animais silvestres

Classe 2: principais patogénicos.

-Brasil livre da doenca (“Office International des Epizooties” — OIE) 2003;

-Lista A da Organizacdo Mundial para o Cédigo de Saude Animal, deve ser
comunicada ao OIE;

-Viruléncia:

®Lentogénica: patogenicidade muito baixa comumente usadas como cepa
vacinal.

®Mesogénica: patogenicidade intermediaria com leves sintomas
respiratorios.

@ Velogénica: patogenicidade muito alta, severa e fatal.
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vNDV (OIE)

Doencga de Newcastle <> vNDV :

a) (IPIC) indice de patogenicidade intracerebral = 0,7 em pintos de um dia;

b) a presencga de multiplos aminoacidos basicos na porgdo C-terminal da

proteina F2 e fenilalanina na porgao N-terminal da proteina F1.

Dia apés a inoculagio (simero de aves)
Sinais clinic
1 3 4 5 6 7 s Tol | Classifiessio
Normais = 10 4 0 0 0 0 o 0 14x0 =0
Doentes % 0 6 10 4 0 0 0 0 20x1 =20
Mortos .. s 0 0 0 6 10 10 10 10 46x2 =9
Total . — 12

O indice € o resultado médio por ave e por observacao = 112/80 = 1,4

io de Vigéncia: 25-06-2011

TRANSMISSAO e
INDRODUGAO DA DOENCA
NO PAis

@ Ingestao ou inalagao;

@®De ave para ave, sendo as
fezes o maior reservatério do
virus;

@®Importacdo de  animais,
material genético e produtos
bioldgicos;

@ Transmissdo por aves
migratorias;

DR | AT

i
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APMV-1 ou NDV

Proteina
_#de Matriz (M)

Proteina
de Fusao (F)

___Complexo Ribonucleoproteico
(RNA + proteinas NP, P, L)

P
s
T

» Envelope Lipidico

Proteina
Hemaglutinina-neuraminidase

(HN)

Ordem Mononegavirales, Familia Paramyxoviridae, Género Avulavirus,
espécie APMV-1 ou NDV

Envelopado, fita simples de RNA, polaridade negativa, esférico ou
pleomorfico , 150 a 350nm.

1 Atk 15186

5 e s e e e —— "

NP M HHN
nucleocapsid protein hemagglutinin-neuraminidase
P

phosphoprotein matrix protein large polymerase
fusion protein
Legend:

= CDS === - gene

genoma viral = 15.200 nucleotideos
6 genes que codificam 6 polipeptidios: F, HN, NP, P, M e L.
género Avulavirus, outros oito sorotipos (APMV-2 ao APMV-9)

24/06/2025
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How Poultry Disease Spreads

"} People

* Boots

« Ciothing
= Handling

Poultry equipment
# Filler flats

* Hauling crates/coops
» Feeder, waterers

Bird-to-bird Vehicle’equipment
® Carcasses * Manure spreader
® Manure * Tractor

* Litter'debris * Truck

* Feathers * Front-end loader

% United Statos Departmant of Agricufture Tha LS Department of Agricufture is an aqual

epporiunty plovdder and amployer.

Dise
Animal ond Piant Hoalth Inspastion Servico APH -G
Issuod June 2002

» Sinais Clinicos

- Depresséao severa, anorexia

- Queda drastica na producéo de ovos

- Ovos mal-formados

- Edema facial, edema e cianose de cristas e barbelas
- Hemorragias petequiais em mucosas

- Morte subita (= 10% em 72h)

- Sinais respiratorios e/ou neurologicos

Fotos: USA Animal Health Association
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New Castle Diseases (17 July 2024)

= Ministério da Agricultura e Pecuaria 0 que voce procura?

Noticas

NOTA OFICIAL

Mapa confirma foco de doenga de Newcastle no Rio Grande do Sul
ola

Ministéri cedimer ¢ un Tados pels

A Doenca de Newcastle no Brasil

Desde 1994, no Brasil, esta em vigor_o Programa Nacional de Sanidade Avicola (PNSA), instituido pelo MAPA
(Ministério da Agricultura, Pecuaria e Abastecimento) com o objetivo de estabelecer normas de biosseguridade,
vacinagéo e sacrificio de aves com confirmagso laboratorial de estirpes patogénicas de APMV-T-

Os surtos mais recentes ocorreram em galinhas e patos de fundo de quintal e foram notificados no Rio de Janeiro
em Goids, em 2000 e 2001, respectivamente, e em 2006 no Rio Grande do Sul, Amazonas e em Mato Grosso, com
novo surto no Amazonas em 2008. No dia 17 de julho de 2024, foi confirmado o ltimo caso de doenca de
Newcastle em estabelecimento avicola comercial no Municipio de Anta Gorda (RS), onde um lote de frango de
corte com 34 dias de alojamento apresentou alta mortalidade (50%), diarreia esverdeada e prostragso.

Assim sendo, no dia 25 de julho de 2024, o Ministério da Agricultura e Pecuaria notificou 4 Organizagéo Mundial de
Satide Animal (OMSA) o fim do foco da doenga de Newcastle no estado do Rio Grande do Suf

Area do emergécia oossanitira

16poUSO

AxTAGhRon | BANTAGORDA
PUTINGAO.

O DOUTOR RICARDO|

RELVADOQ
'0PORTO ALEGRE

- Diagndstico classico:

@ Inoculagdo em ovos embrionados, confirmagao Isolamento
viral:

(HA) e (HI)
@ Patogenicidade: inoculagao intra-cerebral em pintos de um dia

- Diagndstico Atual:
@ Testes moleculares
@ Patogenicidade: seqlienciamento (F)
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 Distribuicao
- Mundial

» Espécies susceptiveis
- 241 espécies (27/50 ordens)

Trata~ment9 .
Nao existe e
S= T~
= :'_ /’,
. _— =
* Profilaxia

Vacinas (facultativo)

Acoes Preventivas: vigilancia
epidemiologica ativa; notificagao imediata,
incluindo as suspeitas; controle de transito
interno e externo
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* Amparo Legal

- Decreto Ne 24.548 (1934): medidas de prevencgao, controle e erradicagao
de doencas exdticas, incluindo o sacrificio de aves e a indenizagao dos
proprietarios.

- Instrugdo Normativa Ne32 (2002) Secretaria de Defesa Agropecuaria:
* Notificagao obrigatéria
* Investigacao imediata
* Restrigdo a movimentagao
» Zona de Protegéo e de Vigilancia
+ Controle na area de risco
» Sacrificio de animais
sLimpeza e desinfecgdes
* Descarte dos residuos

— Divisdo da area afetada em zonas de protecio e vigilancia a partir do foco

B Foco
[ ] Zona de protegio

[ ] Zona de vigilancia
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ANEXO I - FLUXOGRAMA DE ACOES EM CASO DE SUSPEITA DE INFLUENZA AVIARIA E DOENCA DE
NEWCASTLE

SUSPEITA

‘ COMUNICAGAO AO SERVICO ‘

OFICIAL

FUNDAMENTADA
Colheita de

= amostras =
NAO VISITA A PROPRIEDADE (FORMIN) COMUNICAGAO
FUNDAMENTADA
----------------------------------- { POSITIVO LANAGROISP
77777777777777 SISTEMA DE SAUDE

+
GEASE ORGAO | .. EMERGENCIA X
+ocusnacto ‘EXECUTOR '{ SANITARIA ‘ 2 LS
+INTERDICAG y RM COI
Elygéﬂ‘é}:&ﬁg‘ v = ENGERRAMENTO
ETaAnARATE DESCONTAMINACAOQ |, ——————————_

RESTABELECIMENTO - ;
STATUS ANTERIOR VAZIO SANITARIO 3

H v

REPOVOAMENTO . SOROLOGIA . AVES SENTINELAS - SOROLOGIA
NEGATIVA POSITIVA
FLUXO DE ACOES:
——  » SUSPEITA

”””””” ” CONFIRMACAO LABORATORIAL

- g Exportacgao brasileira de carne de frango (1.000 MT)
@ Histdrico no Brasil - Série histérica - ABEF

- Belém e Macapa, 1953

- circulagédo no Rio de Janeiro, 1999
- surto em Goias, 2001

- Brasil livre da doenga em 2003

e

- surto Rio Grande do Sul, 2006

ey

[
00 9L dWl o B W4 feT e LW 995 19 2000 00l 2000 200 2004 03 2006
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Importancia econémica

-Mercado ...

Produgao mundial // World production

EVA // USA 16563 7/ 16.563

China // China

Brasil // Brazil

UE2? // EU-Z7

México // Mexico 2809 7/ 2.809

Mundo // World 759/ 1599

I
(miTon) O 0000 20000 30000 40000 50000 60000 70.000

fooomr) © 10000 20000 30000 40000 50000 &0.000 70000

Exportacao mundial // World exports

Brasil Brazil 3E0 0189
EUA LIsA G307 3WE
UEZT // EL-27 992/ 992 ;
Tailandia Thailand 432/ 432

China Ching 3909

E793 B793

Mundo World |
{mil Tony O 1000 2000 3000
mooomT) O TOD0 2000 3000

4000 5000 6000 7000 BOOOD
4000 5000 &000 7000 S000

Fonte: USDAS Ubabef
Source: USDA < Ubabef

Importancia econémica

-Mercado ...
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* Panorama Granjeiro B

Produgdo Mundial de Carne de Frango em 2007

162

Exportagdes dos principais produtos do agronegé¢ EUA
Quantidade (mil toneladas] 1500
2007 2 2007 2006 A% CHiNa
EXPORTAGOES DO AGRONEGOCIO
Complexo Soja 11381 9308 23 38.541 39703 7 MU Brasic
Soja 6.703 5.660 184 2372 24950 -4,
Farelo de soja 2959 2420 23 12477 12334 1 sat1
Oleo de soja 1720 1229 40,0 2343 2419 & U E 27
Carnes 11.295 8641 307 5.875 5.088 15,
Came de Frango 4620 3203 442 3162 2713 16, 2730 México
in natura 417 2923 443 3.007 2586 16,
industrializada 402 281 432 155 127 22,
CameBovina 4425 393 128 1615 1523 6 MuNDo
in natura 3486 3134 112 1286 1225 4, r
industrializada 694 654 6.1 200 203 3, 70000 60000 50000 40000 30000 20000 10.000 (MILTON.
Came Suinain natura 1.162 990 17,4 552 484 14,
Came de Peru 300 263 48,5 177 156 S 2
industrializada 250 151 65,8 93 a7 20,
iatird 1 g iz &8 2 s Exportagéo Mundial de Carne de Frango em 2007
Produtos Florestais 8819 7.881 11,9 14.963 14728 1
Papel e Celulose 4726 4008 18,0 8500 8235 1287
Madeiras e suas obras 4091 3875 5.6 6.372 6493 a4 i B RASIL
Complexo Sucroalcooleiro 6578 7772 <154 22183 21603 2
Acucar 5.100 6.167 173 19.359 18.870 2, 1618 EUA
Alcool 1478 1605 -19 2824 2733 3
Café 3891 3364 157 1574 1557 1,
Café em graos 3405 2953 153 1494 1481 o &1 UE27
Café soluvel 451 383 177 7 68 5,
Couros e seus produtos 3554 347 2,4 468 500 -6, 358
Sucos de frutas 2374 1570 513 2165 1854 16, - CHINA
Fumo e seus produtos 2262 1752 29,2 710 581 22,
Milho 1.882 460 309,1 10915 3925 178, 2
Frutas frescas 642 a7 355 020 805 14, TanAnpia
Algodio 507 338 49,9 419 305 37,
Pescados 31 368 156 58 77 24, 76
Camardes. 75 154 51,6 7 34 -49, MUND{‘
Licteos 209 169 776 104 9 4 TOOO 6000 5000 4000 3000 2000 1000 O MILTON.)
Demais produtos. 4619 3858 197 > = =
JOTAL 8416 40424 182 o 5 5 5 = =
ABEF

» Importancia
- EconOmica
- Social

Ano kg hab. War. (9]
1989 12,73 o
1990 1360 5,83
1991 14,96 0
1992 13.74 5,21
1993 1767 13,33
1994 1206 -1
1995 2321 21,77
1996 22.05 -4,97
1997 23.83 2,07
1008 26,21 10,41
1999 29.14 2,13
2000 AT 2,64
2001 al.e2 5,39
2002 3381 41
2003 33,34 -1,4
2004 23,89 1.65
2005 25.48 4,69
2006 35,68 0,56

ABEF - Associacdo Brasileira dos Produtores e Exportadores de Frangos
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MATERIAL E METODOS

« Captura

MATERIAL E METODOS

Coleta do material

™
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Hipoclorito 0,5%

Lixo p/ incineragdo

Biosseguranca

/ o8n8z017 Nove vins & am aves do Rio Grande do Sul |
=

Novo virus ¢ descoberto em aves do
Rio Grande do Sul

A variedade & inofensiva para humanos —mas integra a familia de
um virus que causa problemas severos para aves

Fior Gailhenme Eler

acoesd time 26 jul 2017, 18055 - Publicado em 26 jul 2017, 18054

11
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