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ENCEFALITE ESPONGIFORME BOVINA
1. DEFINICAO

ENCEFALITE ESPONGIFORME BOVINA ( DOENCA DA VACA
LOUCA, BOVINE SPONGIFORM ENCEPHALOPATHY, BSE)

OlE-Listed diseases, infections and infestations
in force in 2014

- - - 7 Pl -
Doenca infecciosa transmissivel cronica . _— . N
lezolutions passed by the International Committee and recommendations issued by the Regional Commigsions instructed
the OIE Headguarters te establizh a single OIE list of notifiable terrestrial and aguatic animal diseases to replace the former
Lists A and B.

d eg en erat i Va I etal d 0 S i Stem a- n ervo S O The aim in drawing up a single list was to be in line with the terminology of the Sanitary and Phytosanitary Agreement of

the World Trade Organization, by classifying diseases as specific hazards and giving all listed diseases the same degree
of impertance in international trade.

C en tral d e b OVi n O S q u e I eva a ataX i a In order to create a single list of notifiable diseases, the QIE defined criteria to examine the inclusion or not of a given

dizease in the OIE single list that were approved in May 2004 (terrestrial animal dizeases - aguatic animal diseazes).

. In 2005, the first =single list composed of former lists A and B was used, and in the same year, an Ad Hoc Group on
S evera e aI tera 0 eS d e C O m 0 rtam en to dizease and pathegenic agents netification was crganized to examine dizeases according to the adopted criteria for
g p ) listing diseazes, and proposed a new list of dizeazes meeting the criteria that entered inte force in 2006,
The list iz reviewed on a regular basiz and in case of modifications adopted by the World Assembly of Delegates at its
annual General Session, the new list comes into force on 1 January of the follewing year.

causada por um prion, com carater

Multiple species diseases, Cattle diseases and infections
infections and infestations

ZO O n étl CO Anthrax Bovine anaplasmosis

Bovine babesiosis

Bluetongue
Bovine genital campylobacteriosis

&_Bovine spongiform encephalopathy >

Brucellosis (Brucells abortus)

e o &
- ¥
AW

B S < Y



ENCEFALITE ESPONGIFORME BOVINA

2. HISTORICO

1985 - PRIMEIROS CASOS RETROSPECTIVOS.

1986 — PRIMEIRA NOTIFICACAO. ]

1992 — PICO DA EPIDEMIA NO REINO UNIDO.
1998-2001 - AUMENTO DE CASOS NA EUROPA. JAPAO.
2002 — ISRAEL.

2003 —-CANADA.

2004 — EUA

2012: BRASIL (PARANA)*
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2. HISTORICO
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2. HISTORICO

ENCEFALOPATIAS ESPONGIFORMES TRANSMISSIVEIS

BSE
(BOVINE SPONGIFORM
ENCEPHALOPATHY)

SCRAPIE
1732

Prpsc

scrapie prion protein
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2. HISTORICO
ENCEFALOPATIAS ESPONGIEFORMES TRANSMISSIVEIS
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TRANSMISSIVEL k] B o ENCEFALOPATIA
DOS VISONS CAQUEXIA CRONICA ESPONGIFORME

DOS CERVIDEOS FELINA



ENCEFALITE ESPONGIFORME BOVINA

2. HISTORICO
ENCEFALOPATIAS ESPONGIEFORMES TRANSMISSIVEIS

CREUTZFELDT-JAKOB DISEASE ‘ KURU

', (CJD)

-TIPO ESPORADICO: “Enddgeno”
-TIPO VARIANTE: BSE: Ingestao de
carne bovina contaminada com prion

INGESTAO DE CARNE HUMANA
COM CREUTZFELDT-JAKOB
DISEASE



ENCEFALITE ESPONGIFORME BOVINA

2. HISTORICO

PRIMEIRA
EXPOSICAO
1980

|

ESTUDOS

PIMEIROS CASOS EPIDEMIOLOGICOS,
CLINICOS 1987
1985 e CASO-CONTROLE
DOENCA FATORES DE RISCO

TRANSMISSIVEL? RASTREAMENTO DE

FOCOS

v

DOENCA
CRONICA

HISTOPATOLOGIA

TRANSMISSAO
RACAO COM

SNC DE BOVINOS FARINHA DE

CARNE E OSSOS
DE RUMINANTES
(OVINOS,
BOVINOS)

INFECTADOS
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3. PRIONS

-PRION (PROTEINACEOUS INFECTIOUS PARTICLE): PrP (PRION PROTEIN)
-PROTEINA INFECCIOSA , TERMO-RESISTENTE, RESISTENTE A PROTEINASE K
-FORMA ANORMAL (PrPs¢) DE PROTEINAS CELULARES (PrP¢) DO SNC
(CONSTITUICAO ESTERICA DIFERENTE, N° ATOMOS IGUAL)

- DIFERENTES PROPORCOES RELATIVAS DE SACARIDEOS

-SEM GENOMA (...)

-NAO INDUZ RESPOSTA IMUNE

Stanley Prusiner, Nobel de Medicina e Fisiologia 1997
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3. PRIONS

Celular
l MUTACOES NO GENE CODIFICADOR
PrpC DA PrP: SUBSTITUICOES DE aa

PROTEINA NORMAL

ALTERACOES
CONFORMACIONAIS: INSERCAO DE
FOLHAS-BETA
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3. PRIONS
Prpec

Celular -PROTEI
!

Prpc - -FUNCOES ESS
PROTEINA NORMAL SISTEMA NERVOS

® Synapse

» Formation
» Function
Neuronal survival

o
+ Protection against apoptosis /\_}
* Protection against oxidative stress

@ Neurite outgrowth
* Dendrites

.Maintenance of
myelinated axons
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MINI-SYMPOSIUM: “Prion-Like” Templated Misfolding in
Neurodegenerative Disorders

Prion Disease: A Tale of Folds and Strains
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Abstract

Research on prions, the infectious agents of devastating neurclogical diseases in humans
and animals, has been in the forefront of developing the concept of protein aggregation
diseases. Prion diseases are distinguished from other neurodegenerative diseases by three
peculiarities. First, prion diseases, in addition to being sporadic or genetic like all other
neurodegenerative diseases, are infectious diseases. Animal models were developed early
on (a long time before the advent of transgenic technology), and this has made possible
the discovery of the prion protein as the infectious agent. Second, human prion diseases
have true equivalents in amimals, such as scrapie, which has been the subject of experi-
mental research for many years. Variant Creutzfeldt—Jakob disease (vCID) is a zoonosis
caused by bovine spongiform encephalopathy (BSE) prions. Third, they show a wide
variety of phenotypes in humans and animals, much wider than the variants of any other
sporadic or genetic neurodegenerative disease. It has now become firmly established that
particular PrP% isoforms are closely related to specific human prion strains. The variety
of human prion diseases, still an enigma in i1ts own right, 15 a focus of this article.
Recently, a series of experiments has shown that the concept of aberrant protein folding
and templating, first developed for prions, may apply to a variety of neurodegenerative
diseases. In the wake of these discoveries, the term prion has come to be used for AP,
o-synuclein, tau and possibly others. The self-propagation of alternative conformations
seems to be the common denominator of these “prions.” which in future, in order to
avoid confusion, may have to be specified either as “neurodegenerative prions” or “infec-
tious prions.”
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3. PRIONS
BIOGENESE E MATURAGAO DA PrP¢
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3. PRIONS

BSE: TRES ESTIRPES/ LINHAGENS DE PRIONS

C: CLASSICAL
L: LOWER MOLECULAR WEIGHT
H: HIGH MOLECULAR WIGHT

Figure 1. Western blot analysis of Canadian BSE after PK
digestion and PNGase F treatment. L- (case 11, lanes 1 and 2), C-
(case 12, lanes 3 and 4) and H- (case 6, lanes 5 and 6) type BSE after PK
digestions with (+) and without (—) PNGase F deglycosylation. Core
antibody 6H4 detection demonstrates the size differences between
classical and atypical BSE and also a slight size shift between the
unglycosylated and deglycosylated bands within each individual type
of BSE. The lane labelled as M contains the molecular weight marker
and weights are in kilodaltons.

Dudas S, Yang J, Graham C, Czub M, McAllister TA, Coulthart MB, Czub S. Molecular, biochemical and genetic characteristics of BSE in
Canada. PLoS One. 2010 May 14;5(5):e10638.
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4. PATOGENIA MOLECULAR E CELULAR

Prpc + Prpsc > 2PRPSC
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4. PATOGENIA MOLECULAR E CELULAR

PICACEL  pmhb 1. Ligacéo de oligomeros(PrPs¢) com? folhas p a
% PrP¢ na membrana celular

Amyloid X

O AHRODIED0OJAH ST INMODIRIUH

|
2. Por transducéo, PrP¢ leva a formacé&o de poros

na membrana celular
\

Nonselective pore Ctmp b Modulation of Hydrophobic interactions
NMDA receptor

Aguzzi A, Falsig J. Prion propagation, toxicity and degradation. Nat Neurosci. 2012 Jun 26;15(7):936-9.
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5. PATOGENIA SISTEMICA
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Balkema-Buschmann A, Fast C, Kaatz M, Eiden M, Ziegler U, Mcintyre L, Keller M, Hills B, GroschupMH. Pathogenesis of classical and atypical BSE in cattle. Prev Vet Med. 2011 Nov 1;102(2):112-7

MEDULA OBLONGATA
(NUCLEO VAGAL
PARASSIMPATICO)

HIPOTALAMO

NUCLEO PARAVENTRICULAR
NUCLEO SUPRA-OPTICO

DEGENERACAO DE SNC

DISFUNCAO NEURONAL
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6. SINAIS E SINTOMAS

PERIODO DE INCUBACAO: 2,5-8 ANOS; MORTE : 1-14 SEMANAS (ATE 1
ANO)

ALTERACOES DE COMPORTAMENTO: AGRESSIVIDADE, INQUIETACAO,
MEDO

HIPERESTESIA
HIPERTERMIA BRANDA
ATAXIA

I{MOVIMENTOS RUMINAIS
BRADICARDIA

EMACIACAO PROGRESSIVA

! PRODUCAO DE LEITE
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7. CADEIA EPIDEMIOLOGICA

FONTES DE INFECCAO &

DMREES LR SCRIPI2 ___ VIAS DE TRANSMISSAO
RS L TR FARINHA DE CARNE E OSSOS
‘ EM RACOES PARA BOVINOS

— TRANSPLACENTARIA

PORTA DE ENTRADA
ORAL

l
SUSCEPTIVEIS
1° BOVINOS LEITEIROS
2° BOVINOS DE CORTE
3° Homo sapiens sapiens
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variant CREUTZFELDT-JAKOB DISEASE
(vCJID) EM HUMANOS
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8. DISTRIBUICAO MUNDIA

Geographical distribution of countries that reported at least one BSE confirmed case
since 1989




OIE Member Countries' official BSE risk status map
Last update May 2017

Click on a specific region to zoom in
.

= =

© OIE 2017
- Member Countries and zones recognised as having a negligible BSE risk status

|| Member Countries and zones recognised as having a controlled BSE risk status
.| Countries and zone without an OIE official BSE risk status
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9. SITUACAO NO BRASIL

18/12/2010
PARANA: Vaca, SINAIS NEGATIVA

gado de corte, 13 NEUROLOGICOS PARA RAIVA
anos de idade

15/06/2012 (1) POSITIVA PARA BSE BSE AUTOGENA
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9. SITUACAO NO BRASIL

2014, MT
Vaca, gado de corte, 13 POSITIVA PARA BSE
anos de idade

BSE AUTOGENA
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9. SITUACAO NO BRASIL

“Procedimentos para o Diagnastico
das Doeencas de Sistema Nerveso Central de Bovinos
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9. SITUACAO NO BRASIL

Senvg o Penis Podir s
NINIS TERID DA AGRICULTRA,. PECORIIA € ABAS TECIMENTO

MANUAL DE PROCEDIMENTOS PARA RESPOSTA
A OCORRENCIA DE EPISODIOS DA
ENCEFALOPATIA ESPONG FORME BOVINA
_EER

MAIO DE 2002
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9. SITUACAO NO BRASIL

Instrucao Normativa n° 8, Ministério da Agricultura,
(13/02/2001 ) : proibe a comercializacéao,
transferéncia para outro local e abate de bovinos
Importados de paises onde houve registro de
ocorréncia de BSE, ou considerados de risco da
doenca, sem preévia autorizacao do servico oficial
de defesa sanitaria animal.




L
O
N

AL OPATIA =l® OR
9. SITUACAO NO BRASIL

A partir da publicacido da Portaria N® 516, de 9 de dezembro de 1997, o
Brasil se reconhece como livre da EEB, pois em nosso pais nao ha registros
dessa doenca. Além disto, esta Portaria incorpora a encelalopatia
espongiforme bovina, a paraplexia enzodtica dos ovinos (scrapie) e outras

doencas com sintomatologia nervosa de carater progressivo, no sistema de

| vigilancia da raiva dos herbivoros domésticos. |
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10. CONSEQUENCIAS DE INTERESSE ECONOMICO

BARREIRA A EXPORTACAO DE PRODUTOS DE ORIGEM ANIMAL
EUTANASIA DE ANIMAIS/ REBANHOS INFECTADOS

!l CONSUMO DE PRODUTOS DE ORIGEM ANIMAL (OPINIAO PUBLICA)




The Psychosocial and Socioeconomic Consequences
of Bovine Spongiform Encephalopathy (BSE): A Community

Impact Study

Debjani Mitra®, Carol Amaratunga', Rebecca Sutherns’, Vera Pletsch’,

Wayne Corneil®, Sarah Crowe’, and Daniel Krewski

L ffiliate Scientist, Institute of Population Health, University of Ottawa, Ottawa, Ontario, Canada,

and Dean, Applied Research, Justice Institute of British Columbia, *R. Samuel McLaughlin Centre

for Population Health Risk Assessment, University of Ottawa, Ottawa, Ontario, Canada, and *Women's
Health Research Institute, Institute of Population Health, University of Ottawa, Ottawa,

Ontario, Canada

The detection of the first indigenous case of bovine spongiform
encephalopathy (BSE) i May 20, 2003, had significant
consequences for the livestock industry. As a result, borders were
closed by several trade partners, particularly the United States.
The outbreak led to direct and indirect economic impacts to the
“cattle” industry Exceedin As a consequence of a
number of risk management interventions implemented by the
Canadian Food Inspection Agency (CFIA) and provincial agen-
cies, the BSE outbreak appears to have been largely contained.
The initial results from our study of the socioeconomic and
psychosocial impact of BSE on the health and well-being of rural

socioeconomic consequences of bovine spongiform encephalopathy (BSE): a community impact study. J Toxicol

Mitra D, Amaratunga C, Sutherns R, Pletsch V, Corneil W, Crowe S, Krewski D. The psychosocial and
Environ Health A. 2009;72(17-18):1106-12.

and farm families living in Canada, a topic that remains largely
unexamined are presented. Our analysis of the outbreak raises a
number of questions concerning the resulting consequences for
farmers, their families, and their communities, including consid-
erations from a social determinants’ of health perspective. In
particular, our preliminary findings reveal that 5 years following
the detection of the first indigenous case of BSE in Canada, ongo-
ing uncertainty and stress resulting fmﬁnancia]
losses continue to weigh heavily on the health and well-being of
farmers, their families, and survival and sustainability of agricul-
tural communities,




THE ECONOMIC IMPACTS OF CHRONIC WASTING DISEASE AND BOVINE
SPONGIFORM ENCEPHALOPATHY IN ALBERTA AND THE REST OF CANADA

Milap Petigara, Chokri Dridi, Jim Unterschultz

Department of Resource Economics and Environmental Sociology, University of Alberta,
Edmonton, Alberta, Canada

Input—output analysis was used to calculate the economic impacts from potential prion dis-
eases outbreaks in Alberta and the rest of Canada. Both chronic wasting disease (CWD) and
bovine spongiform encephalopathy (BSE) have the capacity not only to affect the farmed cervid
and cattle industries, but also to impact all industries with direct and indirect links to these
sectors. Cervid sector shocks yield small spillover effects on the economies of Alberta as well

as that of all of Canada. In contrast, the cattle sector generates larger multiplier effects in both
specifically Alberta region and all of Canada. The industries that consistently experience the
largest impacts from prion disease outbreaks in both Alberta and remainder of Canada eco-
nomic regions are—agricultural sectors, mining and energy sectors, and industries dedicated—
to trade, transportation, and warehousing.

Petigara M, Dridi C, Unterschultz J. The economic impacts of chronic wasting disease and bovine spongiform encephalopathy
in alberta and the rest of Canada. J Toxicol Environ Health A. 2011;74(22-24):1609-20.
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11. DIAGNOSTICO

ANATOMIA PATOLOGICA

-SEM LESOES OU ALTERACOES A NECROPSIA

- TRAUMATISMOS
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11. DIAGNOSTICO

HISTOPATOLOGIA

AMOSTRAS

- Bulbo no nivel do obex.

- Bulbo no nivel dos pedunculos cerebelares caudais (posteriores).

- Mesencéfalo, incluindo o culiculo caudal (tubérculos quadrigémeos
inferiores).

- Mesencéfalo (culiculo rostral e nucleo vermelho).
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11. DIAGNOSTICO

HISTOPATOLOGIA

-LESOES DEGENERATIVAS, SIMETRICAS E BILATERAIS NA
MEDULA

-AUSENCIA DE REACAO INFLAMATORIA
-HIPERTROFIA DE ASTROCITOS

-VACUOLIZACAO DO CITOPLASMA DOS NEURONIOS
(PRINCIPALMENTE BULBO, MESENCEFALO E TALAMO)




DOENCAS PRIONICAS: DIAGNOSTICO

HISTOPATOLOGIA - HE

NORMAL
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11. DIAGNOSTICO
DIAGNOSTICO DIRETO: IMUNOHISTOQUIMICA
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11. DIAGNOSTICO
DIAGNOSTICO DIRETO: Western Blotting

Tratamento da Desnaturacao de :
amostra com PRP¢: PRPsC Western Blotting
proteinase K integro
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11. DIAGNOSTICO

DIAGNOSTICO DIRETO: PMCA (Protein Misfold
Cyclic Amplification)

Suspensao da amostra
suspeita com PRPs¢

Adicao de PRP°

Sonicagao

Auto-amplificagao da [PRP>‘]

Nature Reviews | Microbiology

Western blotting: aumento da sensibilidade !
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11. DIAGNOSTICO

DIAGNOSTICO INDIRETO

PRPsc E PRP¢ NAO

SAO IMUNOGENICOS NAO HA DIAGNOSTICO INDIRETO



Laboratorios habilita
a realizacao do diagno
de BSE

UFSM (Santa Maria - RS) - referenci
UFMS ( Campo Grande — MS)
UFRGS ( Porto Alegre — RS)

IMA (Belo Horizonte - MG)
UF DE CAMPINA GRANDE - PB

IB (Sao Paulo — SP)
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11. DIAGNOSTICO

SUSPEITA DE CASO SISTEMA DE VIGILANCIA DE
NEUROLOGICO EM RAIVA DOS HERBIVOROS
BOVINO

DIAGNOSTICO DE RAIVA

DIAGNOSTICO DE BSE

DIAGNOSTICO DE
OUTRAS ENCEFALITES
BOVINAS
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11. DIAGNOSTICO

DIAGNOSTICO DIFERENCIAL

RAIVA

LISTERIOSE

NEOSPOROSE

ENCEFALITES POR HERPESVIRUS
BVD

CETOSE NERVOSA
POLIOENCEFALOMALACIA
HIPOMAGNESEMIA E ACETONEMIA
TUMORES INTRACRANIAIS
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12. PROFILAXIA E CONTROLE

MEDIDAS RELATIVAS AS FONTES DE INFECCAO

RASTREAMENTO E MONITORAMENTO DE ANIMAIS
IMPORTADOS

VIGILANCIA (DIAGNOSTICO)

CREMACAO
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12. PROFILAXIA E CONTROLE

MEDIDAS RELATIVAS AS VIAS DE TRANSMISSAO

N&o forneca aos ruminantes (bovinos, bubalinos, ovinos,
caprinos e outros) proteinas de origem animal, inclusive a
cama de aviario, os residuos da exploracao de suinos,
farinhas de animais e qualquer outra fonte de alimento que
contenha proteinas de origem animal.

MAPA, Brasil
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12. PROFILAXIA E CONTROLE

MEDIDAS RELATIVAS AOS SUSCEPTIVEIS

NAO HA VACINAS

NAO USO DE PRODUTOS DE ORIGEM ANIMAL EM
ALIMENTACAO DE BOVINOS

SELECAO DE LINHAGENS BOVINAS RESISTENTES A BSE
ENDOGENA




ENCEFALOPATIA ESPONGIFORME BOVINA
13. REFERENCIAS BIBLIOGRAFICAS

Kretzschmar H, Tatzelt J. Prion disease: a tale of folds and strains. Brain Pathol. 2013 May;23(3):321-32.

Dudas S, Yang J, Graham C, Czub M, McAllister TA, Coulthart MB, Czub S. Molecular, biochemical and genetic characteristics of BSE in
Canada. PLoS One. 2010 May 14;5(5):e10638.

Morinet F. Prions: a model of conformational disease? Pathol Biol (Paris). 2014 Apr;62(2):96-9.
Aquzzi A, Falsig J. Prion propagation, toxicity and degradation. Nat Neurosci. 2012 Jun 26;15(7):936-9.
Acin C. BSE: the further we go, the less we know. Vet Rec. 2013 Aug 3;173(5):114-5.

Mitra D, Amaratunga C, Sutherns R, Pletsch V, Corneil W, Crowe S, Krewski D. The psychosocial and socioeconomic consequences of
bovine spongiform encephalopathy (BSE): a community impact study. J Toxicol Environ Health A. 2009;72(17-18):1106-12.

Petigara M, Dridi C, Unterschultz J. The economic impacts of chronic wasting disease and bovine spongiform encephalopathy in alberta
and the rest of Canada. J Toxicol Environ Health A. 2011;74(22-24):1609-20.

Franz M, Eiden M, Balkema-Buschmann A, Greenlee J, Schatzl H, Fast C, Richt J, Hildebrandt JP, Groschup MH. Detection of PrP(Sc) in
peripheral tissues of clinically affected cattle after oral challenge with bovine spongiform encephalopathy. J Gen Virol. 2012 Dec;93(Pt
12):2740-8.

Cosseddu GM, Nonno R, Vaccari G, Bucalossi C, Fernandez-Borges N, Di Bari MA, Castilla J, Agrimi U. Ultra-efficient PrP(Sc)
amplification highlights potentialities and pitfalls of PMCA technology. PLoS Pathog. 2011 Nov;7(11):e1002370.

Giles K, Glidden DV, Beckwith R, Seoanes R, Peretz D, DeArmond SJ, Prusiner SB. Resistance of bovine spongiform encephalopathy
(BSE) prions to inactivation. PLoS Pathog. 2008 Nov;4(11):e1000206.

Virology: Principles and Applications John B. Carter and Venetia A. Saunders. 2007
WWW.AGRICULTURA.GOV.BR

WWW.OIE.INT



