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1. Doenca hemorragica !

2. Paradoxo (?). alta frequéncia de
positividade, baixa ocorréncia de
doenca

3. Transmissao por mosquitos

4. Contato com sorotipos diferentes do
virus podem levar a doenca
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1. DEFINICAO

OIE-Listed diseases, infections and infestations

LI’NG UA AZU L’ BLU ETONGUE DOEN(;A Multiple species diseia:e:jrce incftct::: :seases and infections
INFECIOSA VIRAL DO SISTEMA infections and nfestations
CIRCULATORIO DE RUMINANTES,
TRANSMITIDA POR ARTROPODES E P
CAUSADA POR UM VIRUS DA FAMILIA
REOVIRIDAE

Brucellosis (Brucells suis)
Rnwine wiral diarrhnea

Diversidade
sorotipica viral
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2. HISTORICO

AFRICA DO SUL, 1876: “FEBRE” EM OVINOS DA RACA
MERINO

IDIOMA AFRIKAANS: BLAAWUTONG: BLUETONGUE:
LINUA AZUL

THEILER, 1906: AGENTE FILTRAVEL; INTRODUCAO DE
VACINA ATENUADA

DU TOIT, 1944: TRANSMISSAO POR CULICOIDES

SEGUNDA METADE DO SECULO XX: IDENTIFICACAO DA
DOENCA EM AMBITO MUNDIAL
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3. VIRUS DA DOENCA DA LINGUA AZUL

Family

Subfamily

Genus

Keoviridae ]

Spinareovirinae

Sedoreovirinae

Orbivirus

Rotavirus
Seadornavirus
Phytoreovirus

Cardoreovirus

Mimoreovirus

29 SOROTIPOS

Virus species

African horse sickness

Bluetongue virus

Chobar Gorge virus

Epizootic hemorrhagic disease
VITUS

Equine encephalosis virus
Eubenangee virus

Great Island virus

leri virus

Palyam virus

Peruvian horse sickness virus
St Croix River virus
Umatilla virus

Wad Medani virus
Yunnan orbivirus
Warrego virus

Wallal virus

(not classified)

Virus Taxonomy Classification and Nomenclature of Viruses Ninth Report of the International Committee on Taxonomy of Viruses Editors Andrew M.Q. King, Michael J. Adams, Eric B. Carstens, and Elliot J. Lefkowitz
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3. VIRUS DA DOENCA DA LINGUA AZUL

KEY

. :~ _/? VP2 trimer

=) VPS5 trimer

‘ VP7 (T13) trimer
/:jk VP3 (T2)
decamer
Transcriptase complex
@ VP6 hexamer?
@ VP1 (Pol) monomer
@> VP4 (CAP) dimer

10 segments of
ds RNA, as

& 4 stacked spirals
at 5 fold axes

67-75nm
nao-envelopado

VP2: VIRAL PROTEIN 2: IMUNIDADE SOROTIPO-ESPECIFICA

my of Viruses Editors Andrew M.Q. King, Michael J. Adams, Eric B. Carstens, and Elliot J. Lefkowitz

Virus Taxonomy Classification and Nomenclature of Viruses Ninth Report of the International Committee on Taxono
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3. VIRUS DA DOENCA DA LINGUA AZUL

Genoma: ds RNA segmentado (10 segmentos) , sentido negativo

" Segmento N°de Proteina M: (Da) Localizagdona o . . .
[ Gepenome e = o palcul)

L1 3.954 VP1 149.588 Nucleo interno RNA polimerase

Ligacao aos receptores celulares e
penetracéo nas células de mamiferos;
L2 2.926 VP2 111112 Capsideo externo hemaglutinina; determinagéo do
sorotipo, principais epitopos
neutralizantes.

L3 2772 VP3 103.344 bnucl Formacéao de estrutura para
. Shkniieles deposicéo dos trimeros de VP7.
M4 2.011 VP4 76.433  Nucleo interno Funcdo enzimatica de
~guanililtransferase e metiltransferase.

M5 1.639 |.. VP5 59.163 Capsideo externo Penetrag&o viral.

M6 1.770 NS1 64.445 Nao estrutural Formacéo dos tubulos.

S7 1.156 VP7 38.548 Subnucleo Determinagao do sorogrupo,
penetracdo em células de insetos.

S8 1124 NS2 40.999 Na&o estrutural Formacao de corpusculos de inclusao,

: ligagdo a RNA de fita simples.

S9 1.046 VP6 35750  Nacleo interno Ligagao a ssRNA, dsRNA,

helicase e ATPase.
NS3 20012 - Auxilio no egresso das
3L fie2 NS3A 24.020 N&o estrutural particulas viricas.

31 B S R R T U

Alfieri et al., 2012
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3. VIRUS DA DOENCA DA LINGUA AZUL

RESISTENCIA

@ VIAVEL DURANTE ANOS NA PRESENCA DE PROTEINAS (EX. EM
SANGUE TOTAL)

= TEMPERATURA: INATIVADO A 50°C/3 HORAS:; 60°C/15 MINUTOS
@ pH: SENSIVEL A pH <6.0 E >8.0

@ INATIVADO POR IODOFOROS, COMPOSTOS FENOLICOS E R&-
PROPIOLACTONA
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3. VIRUS DA DOENCA DA LINGUA AZUL

EVOLUCAO
Taxa de evolucgao Genetic drift Genetic shift Recombinacgéo
intra-génica

6 x 104
reassortment entre

genomas em co- Copy-choice
infeccdo em mesma
Frequéncia=1,6%

substituicoes de
nt/sitio/ano

célula
Frequéncia=5%

|
| |

POPULACOES
DIFERENTES EM
MAMIFEROS E
ARTOPODES!

ESPECTRO DE
MUTANTES (“QUASI-
ESPECIES”)
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e e g

Sl élulas endoteliais
Linfécitos Monécitos

INTERACAO DE DOMINIOS
Proteina viral NS3/A  HIDROFOBICOS VIROPORINA-  LISE CELULAR
LIKE COM A MEMBRANA

CELULAR
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5. PATOGENIA SISTEMICA

APOS PICADA DO REPLICAGCAO -VESICULAS
MOSQUITO: EM CELULAS MY CITOPLASMATICAS
REPLICACAO EM ENDOTELIAIS E -HIPERTROFIA
LINFONODOS PERICITOS DE CITOPLASMATICA
REGIONAIS VASOS -PICNOSE
| CAPILARES
E EM FIBRAS

MUSCULARES DEGENERACAO
VIREMIA: ESTRIADAS NECROSE CELULAR
-LEUCOCITOS EM VASOS

- HEMACIAS . COAGULAGAO SANGLINEDS

INTRAVASCULAR
DISSEMINADA

LESOES
SECUNDARIAS EM HIPOXIA -OCLUSAO VASCULAR
~ MUCOSAS EDEMA -ESTASE SANGUINEA
(AREAS EXPOSTAS) HEMORRAGIA -EXSUDACAO
E MUSCULATURA CHOQUE -LIBERACAO DE

(FEBRE HEMORRAGICA!)
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6. SINAIS E SINTOMAS

PERIODO DE INCUBACAO: 7 DIAS

OVINOS

MORBIDADE ATE 100%, MORTALIDADE: 2-30%
HIPERTERMIA: 41-42° EM 48 HORAS, DURACAO DE 6 A 8 DIAS

PRIMEIRO-SEGUNDQO DIA DE HIPERTERMIA:

HIPEREMIA DE MUCOSA ORAL E NASAL

TSALIVACAO E LACRIMEJAMENTO E DESCARGA SEROSA NASAL

HIPEREMIA CUTANEA PERI-OCULAR, PERI-AURICULAR E COROA
DE CASCOS

PERDA DE LA
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6. SINAIS E SINTOMAS

EDEMA DE LINGUA, LABIOS, FACE, ORELHAS

EDEMA SUBMANDIBULAR, DE PESCOCO, AXILAS E PULMONAR
PETEQUIAS EM MUCOSAS E CONJUNTIVA /i
EROSOES DE FOCINHO E NARINAS | |

LESOES ORAIS NECROTICAS

CIANOSE DE LINGUA (LINGUA AZUL)
DEGENERACAO DE MUSCULATURA DE PESCOCO — TORCICOLO
EMACIACAO

ABORTAMENTO
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6. SINAIS E SINTOMAS

LESOES EM SISTEMA NERVOSO CENTRAL DE FETOS

MALFORMACOES FETAIS
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6. SINAIS E SINTOMAS

*BOVINOS: -RARAMENTE SINTOMATICOS

- REACAO DE HIPER-SENSIBILIDADE MEDIADA POR IgE

-VIREMIA PROLONGADA: >100 DIAS
L i
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6. SINAIS E SINTOMAS
BRANDA OU INAPARENTE

LEVE HIPEREMIA DE CONJUNTIVA
LEVE HIPEREMIA DE MUCOSA NASAL

CAPRINOS

; SINTOMAS SIMILARES A OVINOS
CERVIDEOS Epizootic haemorrhagic disease
virus (EHDV): orbivirus
semelhante ao virus da BT

CANIDEOS, FELIDEOS ABORTAMENTO
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7. CONSEQUENCIAS DE INTERESSE ECONOMICO

DOENCA CLINICA: MORTE DE ANIMAIS
ABORTAMENTOS
PERDA DE PESO

QUEDA NA PRODUCAO DE LA

COMERCIO INTERNACIONAL:
ANIMAIS
MATERIAL GENETICO
PRODUTOS ANIMAIS (SORO FETAL BOVINO)
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7. CONSEQUENCIAS DE INTERESSE ECONOMICO

1998; Mediterranean
Europe

Outbreak in Greece, much of the Iberian Peninsula, Italy, the Balkan countries and Mediterranean islands; the causative BTVs invaded from

_North Africa and Asia and were spread by C imicola, the principal Asian-African vector of BTV, and other indigenous midges. An estimated
>1 million sheea succumbed, either from BT or control measureslthat included animal movement restrictions, culling, and vaccination

1998, Southeastern United
States

2003, Taiwan

2006-2008, Northern
Europe

2007, Western United
States

2008, Switzerland

2011, Kuwait

2012, Mid-western United
States

2012, Russia and Baltic
States

Recognition of 10 additional BTV serotypes that likely spread from Caribbean Basin

First reported isolation of BTV

First appearance of BTV in the region; BTV-8 affected most of Europe and portions of England and Scandinavia. Outbreak controlled by
animal movement restrictions and intensive vaccination. Extensive morbidity and mortality of ruminant livestock and non-African wild
ungulates;lestimated 200 million Euros costs just in the NetherlandsJand >50,000 cases in France. Origin of virus unknown; unusual
properties including high rate of vertical transmission in livestock

Limited outbreak of BTV-17 in sheep and wildlife; unknown economic impact but lead to animal movement restrictions between states

Toggenberg orbivirus (putative 25th BTV serotype) identified in asymptomatically infected goats

Putative 26th BTV serotype identified in sheep in Kuwait

Outbreaks of severe epizootic hemorrhagic disease (EHD) and BT in cattle and deer; economic impact uncertain, but lead to multiple
foreign animal disease investigations

Detection of a live-attenuated vaccine strain of BTV-14; similar vaccine strains of BTV-6 and BTV-11 detected earlier in northern Europe.
Route and method of introduction unknown

Maclachlan and Mayo . Potential strategies for control of bluetongue, a globally emerging, Culicoides-transmitted viral disease of ruminant livestock and wildlife. Antiviral Res. 2013 Aug;99(2):79-90.
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8. CADEIA EPIDEMIOLOGICA

INFECQAO VITALICIA
V> 2.9 Log TICD,,
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8. CADEIA EPIDEMIOLOGICA

MOSQUITOS CULICOIDES: -

AR o
v

1-1,5 mm COMPRIMENTO
FEMEAS: HEMATOFAGAS

HABITOS CREPUSCULARES/ NOTURNOS
AREAS PANTANOSAS, ALAGADAS

BAIXA ALTITUDE

AZUL E ENCONTRADO NAS GLANDULAS SALIVARES DOS MOSQUITOS
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8. CADEIA EPIDEMIOLOGICA
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8. CADEIA EPIDEMIOLOGICA

FATORES DE RISCO

TPLUVIOSIDADE: T N° VETORES
SAZONALIDADE

PROXIMIDADE A REGIOES ALAGADAS: MULTIPLICACAO DOS
VETORES

VENTOS: TRANSPORTE DOS VETORES (AREAS INCURSIVAS)

CRIACAO CONJUNTA BOVINOS E OVINOS: BOVINOS = PORTADORES-
SAOS: FONTES DE INFECCAO NAO DETECTADAS
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9. D_|STR|BU|(;AO MUNDIAL %% ( b
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zona endémica: infeccao frequente, mas sem doen a -
* Formas de v a ; v

ocorréncia x regioes
* Tendéncia sazonal

zona epidémica: doenca em intervalos regulares

TN

zona incursiva: doenca e infec¢ao sao raras



e z’("‘x 3 ."“

Fig. 2. Dust storm over Sardinia on 18 July, 2000, originating in |Algeria and Tunisia)
immediately prior to the outbreak of BT on Sardinia. [he outbreak was caused by a
virus that already was causing BT in Algeria and Tunisia, and is now attributed to
[long-distance, wind-borne dispersal of infected Culicoides|midges. Source: ‘SeaWiFS
Project’ (NASA/Goddard Space Flight Center) and ORBIMAGE, OrbView-2 (Calistri
et al., 2004), courtesy of Veterinaria Italiana.

Maclachlan and Mayo . Potential strategies for control of bluetongue, a globally emerging, Culicoides-transmitted viral disease of ruminant livestock and wildlife. Antiviral Res. 2013 Aug;99(2):79-90.
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9. DISTRIBUIGAO MUNDIAL

BTV-1: 2004, 2010

=Y 2006, 2008, 2009
BTV-5: 2003
BTV-6:

BTV-9: 2008
BTV-12: 2008, 2010
BTV-14: 2003, 2009
BTV-19: 2003
BTV-22: 2002, 2005
BTV-24: 2007

Bluetongue

Restricted zones® as of 12 March 2013

This map includes on the virus ing in each
restricted zone, which permits, for the purposes of Articles 7 “and 8 of Regulation No
1266/2007, the of the zones in different Member States
f where the same virus ypes are cil

BTV-3: 1999, 2001, 2002, 2003,

Zone (serotypes)

I A(24.9.16)
I 5 2.16)
N G(124,16)
[ EGRE)
J(1)
I T (1.24.8.16)
V(24,89.16)
[ KIGEED)
. x (4.16)

* as defined in Adicle 2 (d) of
Commesion Regulstion No

States in accordance with Article
8 of Counci Directive
200775/EC.

NORWAYZ

; . L
}7 % Sl (7
Y ATVIA

4

fg\‘ ARK & LITHUANIA
RELANGUNTEDKINGDOM ) £ A f

GERMANY

LUXEMBOURG GZECH REPUBLIC

SCOVARIA T

AUSTRIA HUNGARY

BULGARIA

For information purposes only
The European Commission does
rot assume any fiabilty res uling
#om ts contert

Maclachlan and Mayo . Potential strategies for control of bluetongue, a globally emerging, Culicoides-transmitted viral disease of ruminant livestock and wildlife. Antiviral Res. 2013 Aug;99(2):79-90.
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9. DISTRIBUIGAO MUNDIAL

Serotypes determined by isolation or serologic techniques [nFcruth America, Central America and the Caribbean. ]

Country Virus isolation Serotype determination
Central America and the Caribbean

Guatemala 1,3,6,17 1,3,6,11,14

El Salvador 1,3,6 1,6

Honduras 1,3,6,17 1,3,6,17
Nicaragua 1,3,6 1,3,6

Costa Rica 3,6,12,14, 17 1,3,6

Panama 3,6 3,6

Trinidad and Tobago 3 1,3,4,6,8,12,17
Barbados 1,3 1,3,4,8,12,17
Puerto Rico 4,17 3,4,6,8,17
Dominican Republic 46,8 3,4,6,8,17
Jamaica 3,12 3,12

Martinique 2,10,11,13,17, 18,22, 24

Guadeloupe 517

Southamerica

Colombia 12, 14,17
Guyana 1,2,6,10,12,13,17, 24

Brazil* 4 12 412

Argentina 4 4

Legisa et al. Bluetongue virus in South America, Central America and the Caribbean. Virus Res. 2014 Mar;182:87-94.


http://www.ncbi.nlm.nih.gov/pubmed/24239973

Lingua Azul

Numero de focos de doencas de caprinos e ovinos, Brasil, 2007 a 2016

AM 1

PR 1
Rl 1 1
RS 4 19 1

UFSM, 2017: OVINOS
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10. SITUACAO NO BRASIL

VI11T FREQUENCIA DE ANTICORPOS ANTI-VIRUS DA LINGUA AZUL
VSOROTIPOS 1,2,3,4,6,9,10,12,13, 17,19, 21, 22 E 26

‘\/ RARAS OCORRENCIAS DE MANIFESTACOES CLINICAS ,

vV HA A PRESENCA DO VIRUS

\ ALTA IMUNIDADE DE REBANHO

|

FORMA ENDEMICA

INTODUCAO DE NOVOS
SOROTIPOS VIRAIS:

IMPORTANCIA AFINAL??
SURTOS
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11. DIAGNOSTICO

ANATOMIA PATOLOGICA

HIPEREMIA, EROSOES, EDEMA, NECROSE E HEMORRAGIA
EM ORGAOS DO SISTEMA DIGESTORIO E RESPIRATORIO
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11. DIAGNOSTICO

ANATOMIA PATOLOGICA

EDEMA E HEMORRAGIA EM TRAQUEIA E PULMAO
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11. DIAGNOSTICO

ANATOMIA PATOLOGICA
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11. DIAGNOSTICO

HISTOPATOLOGIA

FIBRAS COLAGENAS), NECROSE E
MINERALIZACAO DE FIBRAS MUSCULARES
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO

AMOSTRAS

-SANGUE COM ANTI-COAGULANTE (CITRATO DE SODIO)

-FRAGMENTOS CONGELADOS DE TECIDOS: BACO, SNC,
LINFONODOS E MEDULA OSSEA
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO

v

MORTE DOS EMBRIOES

EM 3-5 DIAS
1. ISOLAMENTO EM OVOS
EMBRIONADOS DE GALINHA
(INOCULACAO INTRAVASCULAR;

EMBRIOES COM 10 A 12 DIAS)
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO

2. ISOLAMENTO EM CULTIVOS
CELULARES (BHK-21, VERO)

3. SORONEUTRALIZACAO OU
IFD  PARA  IDENTIFICACAO
SOROLOGICA
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO

4. ELETROFORESE EM GEL DE POLIACRILAMIDA (PAGE): DETECCAO DOS 10
FRAGMENTOS DE RNA
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO

5. REACAO EM CADEIA PELA
POLIMERASE (PCR)

DETECCAO E TIPIFICACAO DE BTV
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11. DIAGNOSTICO

DIAGNOSTICO INDIRETO

AMOSTRAS

SORO SANGUINEO (AMOSTRAS DE SORO

PAREADAS); ANTICORPOS EM 7-14 DIAS POS-
INFECCAO i

TECNICAS

ELISA**

IMUNODIFUSAO EM AGAR GEL **
SORONEUTRALIZACAO
FIXACAO DE COMPLEMENTO
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11. DIAGNOSTICO

LABORATORIO DE DOENCAS DE BOVIDEQOS, INSTITUTO

BIOLOGICO DE SAO PAULO
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11. DIAGNOSTICO

DIAGNOSTICO DIFERENCIAL




SCRAPIE



FOOT ROT



FEBRE AFTOSA



l" }

. 4 - y
. \Q’

RINOTRAQUEITE INFECCIOSA BOVINA, DOENCA DAS MUCOSAS
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12. PROFILAXIA E CONTROLE

MEDIDAS APLICAVEIS AS FONTES DE INFECCAO

REMOCAO DOS ANIMAIS DOENTES/ POSITIVOS PARA
DIAGNOSTICO DIRETO

CONTROLE DE TRANSITO ANIMAL

QUARENTENA E VIGILANCIA SOROLOGICA (AREAS
LIVRES)
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12. PROFILAXIA E CONTROLE

MEDIDAS APLICAVEIS AS VIAS DE TRANSMISSAQO

CONTROLE DOS VETORES ﬂ }
INSETICIDAS, ANTI-PARASITARIOS (...) @

SERINGAS, AGULHAS ETC: DESCARTAVEIS

CONTROLE DE SEMEN
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12. PROFILAXIA E CONTROLE
MEDIDAS APLICAVEIS AOS SUSCEPTIVEIS

%

I
VACINACAO n
VIRUS ATENUADO: EUA, AFRICA DO SUL, ISRAEL E ITALIA: OVINOS

SOROTIPOS QUE OCORREM NA REGIAO (IMUNIDADE SOROTIPO-
ESPECIFICA!!)

VACINACAO DE FEMEAS EM GESTACAO: RISCO DE LESAO NO SNC
DE FETOS E ABORTAMENTOS

Culicoides: transmissao de virus vacinal atenuado!

COLOSTRO
IMUNIDADE PASSIVA

CONFINAMENTO DURANTE A NOITE




LINGUA AZUL

11. IMPORTANCIA EM SAUDE PUBLICA

NAO E ZOONOSE

01 CASO DE TRANSMISSAO EM LABORATORIO PARA HUMANO




LINGUA AZUL

12. REFERENCIAS BIBLIOGRAFICAS

Virus Taxonomy Classification and Nomenclature of Viruses Ninth Report of the International Committee on Taxonomy of
Viruses Editors Andrew M.Q. King, Michael J. Adams, Eric B. Carstens, and Elliot J. Lefkowitz

Alfieri, A. , Alfieri, A. , Matos, A. C. D., Lorenzetti, E., Lobato, Z. I. P. et al. Reoviridae. In: Flores, E. F. Virologia Veterinaria,
2ed, Editora UFSM, Santa Maria, 2012. , 2012

Maclachlan and Mayo . Potential strategies for control of bluetongue, a globally emerging, Culicoides-transmitted viral
disease of ruminant livestock and wildlife. Antiviral Res. 2013 Aug;99(2):79-90.

Coetzee et al. Bluetongue virus genetic and phenotypic diversity: towards identifying the molecular determinants that
influence virulence and transmission potential. Vet Microbiol. 2012 Dec 28;161(1-2):1-12.

Legisa et al. Bluetongue virus in South America, Central America and the Caribbean. Virus Res. 2014 Mar;182:87-94.
Maclachlan NJ. Bluetongue: history, global epidemiology, and pathogenesis. Prev Vet Med. 2011 Nov 1;102(2):107-11.

Maclachlan NJ, Drew CP, Darpel KE, Worwa G. The pathology and pathogenesis of bluetongue. J Comp
Pathol. 2009 Jul;141(1):1-16.

WWW.AGRICULTURA.GOV.BR
WWW.OIE.INT

WWW.PROMEDMAIL.ORG


http://www.ncbi.nlm.nih.gov/pubmed/24239973

