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1. DEFINICAO

ANEMIA INFECCIOSA EQUINA: AIE

DOENCA INFECCIOSA QUE
ACOMETE LEUCOCITOS E O
SISTEMA HEMATOPOIETICO DE
EQUIDEOS, CAUSADA POR UM
VIRUS DA FAMILIA
RETROVIRIDAE TRANSMITIDO
POR VETORES HEMATOFAGOS.

\VDEBILITANTE AO HOSPEDEIRO
VEPISODIOS SINTOMATICOS RECORRENTES
VCARATER CRONICO, ASSINTOMATICO EM ASININOS

\ViRUS COM ELEVADA DIVERSIDADE MOLECULAR
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1. DEFINICAO

OIE-Listed diseases, infections and infestations
in force in 2017

Equine diseases and infections

Contagious equine metritis
Dourine
Equine encephalomyelitis (Western)

< _Equine infectious anaemia_>

Equine influenza

Equine piroplasmosis

Glanders

Infection with African horse sickness virus
Infection with equid herpesvirus-1 (EHV-1)
Infection with equine arteritis virus

Venezuelan equine encephalomyelitis



ANEMIA INFECCIOSA EQUINA

2. HISTORICO

Primeira doenca retroviral descrita em animais nao-
humanos

= Lignee, 1843 ( Franca): sinais clinicos associaveis a
AlE

= Vallée e Carré, 1904: AIE causada por agente filtravel;
descriccao dos estagios subagudo, agudo e cronco

= Vallée e Carré: transmissao por sangue, transmissao
para asininos, persisténcia viral em assintomaticos
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)

ESPECIES

Human immunodeficiency virus

GENERO Lentivirus Equine infectious anemia virus

Caprine arthritis-encephalitis virus
Maedi-Visna virus

Feline immunodeficiency virus
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)
CO-EVOLUCAO RETROVIRUS E HOSPEDEIROS
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Figure 2. Phylogenetic analysis of CaEFV and other endogenous and exogenous foamy viruses. The phylogenetic tree is 50% majority-
rule consensus tree reconstructed based on conserved regions of foamy virus Env proteins using MrBayes 3. The node labels are posterior
probabilities. Branch lengths are in expected changes per site. The viruses are colored according to the superorder their hosts belong to. BFV, bovine
foamy virus; EFV, equine foamy virus; FFV, feline foamy virus; RaFV, Rhinolophus affinis foamy virus; SFVspm, spider monkey simian foamy virus;
SFVgor, gorilla simian foamy virus; SFVcpz, chimpanzee simian foamy virus; SFVmac, macaque simian foamy virus; SFVagm, African green monkey
simian foamy virus; SIoEFV, sloth endogenous foamy virus; PSFV, aye-aye prosimian foamy virus; CoeEFV, coelacanth endogenous foamy-like virus.
This consensus tree is depicted with the CoeEFV sequence as the outgroup, but it is an unrooted phylogeny and there is thus no posterior probablity
associated with the node connecting the CaEFV sequence with the other mammalian ones.

doi:10.1371/journal.pone.0097931.g002

Han GZ, Worobey M.PLoS One. 2014 May 16;9(5):e97931.
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)

envelope
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)

TROPISMO

ORGAOS/ TECIDOS: BAGO, FIGADO, PULMOES, LINFONODOS E
Jow 4

CELULAS : MONOCITOS E MACROFAGOS
CELULAS ENDOTELIAIS VASCULARES




Transcricao reversal —»

NUCLELIS

Integragao do DNA
viral ao genoma da
célula hospedeira

1. Attachment

2. Entry

3. Reverse transcription
4. Transcription

5. Translation
6. Genome replication
7. Assembly

& Exit
Virology: Principles and Applications John B. Carter and Venetia A. Saunders. 2007
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3. VIRUS DA ANEMIA INFECCIOSA EQUINA (EIAV)

EVOLUCAO

Katz RA, Skalka AM. Annu Rev Genet. 1990;24:409-45.

Annu. Rev. Genet. 1990.24:409-443. Downloaded from www.annualreviews.org

by Universidade de Sao Paulo (USP) on 06/27/14. For personal use only.

THE MUTATION RATE OF RETROVIRUSES

Early studies with retroviruses revealed numerous variations detected by
genetic and biochemical methods (132). These included changes in antigenic-
ity or host range, and losses of gene products or oncogenic properties. A

mutation frequency of 10~ to 10™* misincorporations per genome per in-
as estimated through physical analysis of RNA molecules
(22). Thus, 1t seemed likely that a significant number of mutant genomes were
present even in biologically cloned retroviral stocks. The advent of molecular
DNA cloning and rapid sequencing methods allowed identification of both
silent mutations and those that result in altered phenotypes. Early nucleotide
sequence analyses of independent clones of a given retroviral DNA, and
direct RNA sequencing, revealed frequent differences among them that in-
cluded nucleotide substitutions, insertions, and deletions (25, 89). However,
because bacterial DNA replication is less error-prone, propagation of these
viral sequences as DNA in bacterial plasmids provides a uniform source of
“parental” genomes. Introduction of such DNA into a eukaryotic cell (by
wansfection or microinjection) can program the formation of progeny virions,
as would the provirus during a normal infection. In addition, sequences could
be introduced into the cloned rewoviral DNA to serve as defined markers for
analysis of mutation rates and recombination frequencies.

In vivo viral mutation rates are usually expressed as the number of muta-
tions per genome per replication cycle. Therefore, the determination of the
mutation rate of retroviruses requires that the exact number of infectious
cycles (e.g. DNA—RNA—DNA) be known and that individual genomes be
analyzed. This can be difficult since multiple rounds of infection can occur in
tissue culture systems or in infected organisms. Two different approaches
have been taken to circumvent this difficulty. Dougherty & Temin (32, 33)
used a retroviral DNA vector system to measure mutation rates. In general,
vector DNAs encode cis-acting sequences required for replication (LTRs,
RNA packaging signals), but the viral genes are replaced with foreign DNA.
A vector RNA transcript that contains the foreign sequences is produced after
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4. PATOGENIA MOLECULAR E CELULAR

INTEGRACAO DO ds DNA AO MUTAGENESE INSERCIONAL
GENOMA DO HOSPEDEIRO NO HOSPEDEIROS
4 » ¢
NN

ANTAGONISMO A FATORES DE
RESTRICAO CELULARES ANTI-
RETROVIRUS

INIBICAO DE ATIVIDADE
ANTI-RETROVIRAL CELULAR

CONSUMO DE ENERGIA E DE INIBICAO DO METABOLISMO

CELULAR

PRECURSORES DE PROTEINAS E
ACIDOS NUCLEICOS DA CELULA
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5. PATOGENIA SISTEMICA

T 1gG, IgM CONTRA
O VIRUS DA ANEMIA

INFECCIOSA EQUINA INFECCCAO EM MACROFAGOS
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‘ TMGFB .
degradagio de degradagdo de ‘
hemacias plaquet’a S ‘ 4 megacariocitogénese
por fagécitos por fagocitos
mononucleares mononucleares ‘

o) tROMBOCITOPENIA

ANEMIA
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6. SINAIS E SINTOMAS
PERIODO DE INCUBACAO: 1 A 3 SEMANAS ( ATE 3 MESES)

MANIFESTACAO CLINICA OCORRE A PARTIR DE UMA CARGA VIRAL DE 5 X 107
COPIAS GENOMICAS DE EIAV/ ML DE PLASMA EM EQUINOS

TITULOS VIRAIS E SINTOMAS DEPENDEM DA ESPECIE DE HOSPEDEIRO: MAIS
INTENSOS EIV‘ EQUINOS l

r ad




ANEMIA INFECCIOSA EQUINA

6. SINAIS E SINTOMAS

1. FORMA AGUDA: FEBRE DURANTE 1-3 SEMANAS
ANEMIA SEVERA, ICTERICIA
HEMORRAGIAS PETEQUIAIS EM MUCOSA
PERDA DE PESO
OBITO
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6. SINAIS E SINTOMAS

2. FORMA CRONICA: NOVOS CICLOS VIREMICOS
RETARDO EM DESENVOLVIMENTO
FEBRE EPISODICA OU PERSISTENTE
CAQUEXIA
EDEMA VENTRAL

ASSOCIADA A NOVAS
SUPOPULACOES VIRAIS
EVOLUINDO NO MESMO
INDIVIDUO HOSPEDEIRO
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6. SINAIS E SINTOMAS

3. FORMA SUB-AGUDA: ANIMAIS QUE SOBREVIVEM A FORMA AGUDA
FEBRE MODERADA CONTINUA

4.INFECGAO INAPARENTE  mmmmm) Y PORTADORES
v ACAO DE CTL
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7 . CADEIA EPIDEMIOLOGICA

FONTES DE INFECCAO VIAS DE VIAS DE
Eqiiinos doentes — ELIMINACAO

Sangue, sémen,
urina, leite

TRANSMISSAO
1. Vetores (tabanideos,
moscas hematdfagas)

2. FoOmites: agulhas,
seringas, instrumentos

cirurgicos,
equipamentos de
contencao
. 3. Vertical
SUSCEPTIVIES PORTA DE
1. Equinos « ENTRADA «— 4. Sexual
2. Asininos e muares Pele

Mucosas
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7 . CADEIA EPIDEMIOLOGICA
Tabanus spp (MUTUCA): VETORES MECANICOS

y .

Jeid Botical

o« NATUREDTO 2
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7 . CADEIA EPIDEMIOLOGICA
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Fig 2 Ocorréncia de Tabanidae coletados em todas as armadilhas, em relagio ds coletas com armadilhas suspensa limina d’agua

clareira (LC) e na mata (LM), na estrada BI-2, Manaus/AM, entre abril/ 1997 e junho/ 1998. a) espécies e b) espécimes.

Ferreira-Keppler RL, Rafael JA, Guerrero JC. Neotrop Entomol. 2010 Jul-Aug;39(4):645-54.
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7 . CADEIA EPIDEMIOLOGICA

VOLUME DE SANGUE: 0,00001mL

VOLUME DE SANGUE: 0,05 a 0,1 mL


http://fineartamerica.com/profiles/nationalgeographic.html
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8 . DIAGNOSTICO

. VHABITAT PARA VETORES
EPIDEMIOLOGICO

 AUSENCIA DE CONTROLE DE TRANSITO ANIMAL

\ LINFOADENOPATIA

\ ESPLENOMEGALIA

PATOLOGIA,

PATOLOGIA CLINICA Y HEPATOMEGALIA

\ DIMINUICAO DO HEMATOCRITO
(DURANTE FEBRES RECORRENTES)
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8 . DIAGNOSTICO
INDIRETO: PESQUISA DE ANTICORPOS

< LABORATORIO E MEDICO VETERINARIO CREDENCIADOS
& TESTE DE IMUNODIFUSAO EM GEL DE AGAR

Reacao de precipitacao de baixo custo e alta especificidae
Imunodifusao dupla radial simples, teste de Coggins

Soro-teste, soro positivo de referéncia e antigeno de referéncia @

Teste de rotina antes de: entrada em eventos (apresentacgoes, feiras etc) e
transito
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8 . DIAGNOSTICO
INDIRETO: PESQUISA DE ANTICORPOS

l. Febrile episode
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ACUTE CHRONIC ASYMPTOMATIC
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Fig. 8. Kinetics of adaptive immune responses following experimental infection with EIAV. Humoral immune responses in terms of relative neutralizing
antibody (neut Ab), Env-specific and p26 specific lgG levels are shown along with immunoglobulin avidity index and conformational dependence
measurements (Hammond et al., 1997). Relative levels of Env-specific cytotoxic T-lymphocyte (CTL) activity during the 36-month observation period are
also included.

Cook RF, Leroux C, Issel CJ.Vet Microbiol. 2013 Nov 29;167(1-2):181-204.
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8 . DIAGNOSTICO
DIAGNOSTICO DIRETO

Table 1. Test methods available for the diagnosis of equine infectious anaemia and their purpose
Purpose
Method Population freedom Individual animal Confirmation of Prevalence of
etho from infection/ freedom from clinical cases infection —
efficiency of eradication infection surveillance
policies
Agar gel immunodiffusion e+ ++ —+ ++
Enzyme-linked immunosorbent . 4 + +
assay
Immunoblot _ 4 —+ -
» | Polymerase chain reaction = e + =
Virus isolation/horse inoculation _ _ + _
L e-—————

Key: +++ = recommended method; ++ = suitable method; + = may be used in some situations, but cost, reliability, or gther
factors severely limits its application; — = not appropriate for this purpose.

Although not all of the tests listed as category +++ or ++ have undergone forfnal standardisation and validation, their routine
nature and the fact that they have been used widely without dubiqus results, makes them acceptable.

Viremia inconstante + provirus ( DNA viral inserido e silencioso)

WWW.OIE.INT
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9. DISTRIBUICAO MUNDIAL
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10. SITUACAO NO BRASIL
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11. PROFILAXIA E CONTROLE

MEDIDAS APLICAVEIS AS FONTES DE INFECCAO

& DIAGNOSTICO

@ CONTROLE DE TRANSITO ANIMAL

@ EUTANASIA (LEGISLACAO)
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11. PROFILAXIA E CONTROLE

MEDIDAS APLICAVEIS AS VIAS DE TRANSMISSAO

& CONTROLE DE VETORES (??)
& SERINGAS, AGULHAS ETC: DESCARTAVEIS

& DESINFECCAO E ESTERILIZAGAO DE INSTRUMENTOS
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11. PROFILAXIA E CONTROLE

MEDIDAS APLICAVEIS AOS SUSCEPTIVEIS

& NAO HA VACINAS

@ SEGREGACAO (?)
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