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Patégenos Emergentes na Industria de Camarao Marinho Cultivado na América Latina

Topicos a serem abordados:

1. A carcinicultura mundial e sua producao (FAO/GOAL).

2. Principais desafios dos paises produtores (GOAL, 2019).

3. Principais enfermidades emergentes para América Latina.

4. Paises produtores e consumidores > publicacdo de medidas reguladoras que
previnam a importacao de camaroes infectados de paises endémicos.

5. Esforco na utilizacao de diagndstico altamente especializado.

6. Estudos avaliando infectividade para camaroes congelados e cozidos.

7. Consideracoes finais
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A carcinicultura mundial e sua produc¢do (FAO/GOAL)

NATAL/RN-BRASIL

Apesar de continuo crescimento na producao, os pre¢os tem sido os mais baixos dos ultimos 30 anos.
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2. Principais desafios para os produtores (GOAL , 2019)

Apesar deste significativo crescimento, o impacto negativo ocasionado pela presenca de enfermidades e a
necessidade da utilizacao de medidas de prevengao tem se apresentado como maior desafio e prioridade
para investimentos em todos paises produtores

i CHENNAL INDIA , Global
O ‘J OCTOBER 22, 2019 711 Agquaculture

Alliance

Issues and Challenges in Shrimp Agquaculture
GOAL 2018 Survey — All Countries
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Top Issues and Challenges in Shrimp Aquaculture — GOAL 2019 Survey

Asia vs. Latin America
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3. Principais enfermidades emergentes para América Latina

e Apesar de um significativo avanco tecnologico disponivel ao setor produtivo e a
existéncia de regulamentos internacionais, a auséncia de barreiras
sanitarias, efetivas, no transito de camaroes vivos e/ou congelados, tem sido
observada como principal rota para que enfermidades
infecciosas, emergentes, se tornem, endémicas, em paises ou regioes livres.

 Maiores desafios:

« YPAHPND ( necrose hepatopancreatica aguda, V. parahaemolyticus [pir A pir B])
 EHP (Microsporidiose hepatopancreatica , Enterocytozoon hepatopenaei)

« WFD (Doenca das fezes brancas)

 WSD (Mancha branca, WSSV)

 IMND (Mionecrose infecciosa, IMNV)*
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Produc&o de camardo & Emergécia de AHPND : Asia &
Americas
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“AHPND”
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YWAHPND ( Necrose hepatopancreatica aguda, V. parahaemolyticus [pir A pir BJ)
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Juvenil de
Penaeus
vannameél.
direita com
AHPND;
esquerdo
aparentemente
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AHPND
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« Na fase aguda

> Células dos tubulos do HP (R, B, F & depois células E) mostram perda de funcao.

> Bacteria (qualquer tipo) nao sao facilmente demostradas por /in situ hybridization com
uso de uma sonda universal em 16S rRNA.

> Aguda Degeneracao progressiva degeneracao do hepatopancreas (HP) da regiao medial a
distal com disfuncao de todas as células do HP, necrose proeminente & despreendimento
das células epiteliais do tubolos do HP.

® UACULTURE PATHOLOGY
THE UNIVERSITY
OF ARIZONA .



e Fase terminal

» Apresentam marcada inflamacao hemocitica
inter-intra tubular.

» Desenvolvimento de infeccao bacteriana
secundaria severa

» Necrose nas células (desprendidas) dos tubulos
do HP

® AQUACULTURE PATHOLOGY,
2. THE UNIVERSITY "R,
OF ARIZONA .



status de
AHPND nas
Ameéricas

2015-2018
Nunan et al., 2014
Restrepo et al., 2016
Junetal.,, 2016
Han et al., 2017
Ahn et al., 2017
Cuellar & Brock et al., 2018
Restrepo et al., 2018

Kanrar & Dhar 2018 US Dept of'State"Geographer
~ Data SI10, NOAA, U.S. Navy, NGA, GEBCO
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Corrente status de AHPND na Ameérica Latina

»Muitos paises afetados nao emitiram relatorios
oficials

»Populacoes de SPF tem se mostrado altamente
suceptivels

» Linhagem Equatoriana : Mais tolerante/resistante

»Interage com outras doencas entéricas

» Altas temperaturas favorecem sua patogenicidade

»Esta presente em diferentes paises da América
Latina

» Afeta reprodutores e pos-larvas
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Producao de camarao em alguns paises das
americas
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Evolution of Acute hepatopancreatic necrosis
disease “AHPND” IN SHRIMP Farming
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AHPND in SE Asian shrimp
Breeding Centers mporiedstacks Cu Itu re

with Fn
SPF/SPR stocks \
> Maturation / Nauplii

production units

Hatcheries

Pond management: High stocking & nursery
density, DOC 90 days

Grow out ponds

€ | Acute mortalities A e
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Interacao de EHP e AHPND

Muitos paises do SE asiatico antes de serem afetados por AHPND, ja haviam
enfrentado surtos com EHP.

“ EHP (primeiro) AHPND/EMS

Thailandia sim sim
Vietnan sim sim
China sim sim
Malasia sim sim
Indonésia sim
india sim
Filipinas sim
Brunei sim

Chayaburakul et al., 2004, A
Tourtip et al 2009, M.

@ AQUACLULTURE PATHOLOGY
Ha et al 2010 THE UNIVERSITY
OF ARIZONA . X
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Microsporidiose hepatopancreatica
Enterocytozoon hepatopenaei

causa microsporidioses em
cultivado Penaeus monodon &
Penaeus vannamei na
Asia, Madagascar e Latin
America




Enterocytozoon
hepatopenael (EHP)

» Descrito em Penaeus monodon
Tailandia. (2003-2004)

» Infecta os tubulos do
hepatopancreas, impedindo
absorcao do alimento.

» Crescimento lento, flacidez e FCR
alto.

» Desuniformidade nos tamanhos.
» Vibriose secundaria é comum.

» Em casos severos apresenta
mortalidade cronica.

» Associado com WEFD. ZAS

THE UNIVERSITY
OF ARI7ZONA




Distribuicao geografica de EHP
no SE Asia
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EHP: destribuicao geografica nas Americas
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EHP PCR do caso de camarodes
cultivados na América Latina

M A Bl B2 B3 C D spfntc +C

18S rRNA
primers

Proteina da
esporo, pri
mers

EHP positivo em 4 de 6 amostras
analizadas
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Histologia do Hybridization In situ com
hepatopancreas: Digoxigenin-labeled 18S rDNA

inclusdes citoplasmaticas
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Comparacao do nucleotideos das
sequencias de EHP isoladas na
America Latina com EHP Isolado

Gene Identidade ° 1dentidade
da sequencia da sequencia
de de Amino
Nucleotideo  acido (%)
(%0)
18S rRNA 99 n/a
B-tubulin 93 100
Spore wall 91 97
protein

THE UNIVERSITY
OF ARIZONA




EHP & doencas das fezes
brancas (WFD)
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White Feces Syndrome in shrimp: Predictor of EHP?

EHP/EHP-like pathogen

minimize risk spr
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White Feces

The Israeli Journal of Aquaculture - Bamidgeh, IJA_67.2015.1212, 11 pages White Feces Syndrome of Shrimp Arises from
Vibrio cholerae: a causal agent for the white feces  Transformation, Sloughing and Aggregation of

syndrome in frf;';r‘;‘;aet;; ;;:;‘:;;de"{‘)’h“e'eg shrimp\ Hepatopancreatic Microvilli into Vermiform Bodies
- ! Superficially Resembling Gregarines

| Siriporn Sriurairatana’, Visanu Boonyawiwat?, Warachin Gangnonngiw®, Chaowanee Laosutthipong™*,
' \ Jindanan Hiranchan'*, Timothy W. Flegel'**

A% e

enclosed

cyst-like
Applied Microbiology and Biotechnology (2018) 102:3701-3709
https://doi.org/10.1007/500253-018-8855-2

APPLIED GENETICS AND MOLECULAR BIOTECHNOLOGY - 7 “\-%*
@ CrossMark L.

. Structures

free
cyst-like
structure

B 16 e
Intestinal bacteril Fwhite feces syndrome in shi i — ‘ &-ﬁ
ntestinal bacterial signatures of white feces syndrome in shrim| 15 - 4 1
9 y p pm oz 3 _ -

Dongwei Hou' + Zhijian Huang ' + Shenzheng Zeng « Jian Liu' - Dongdong Wei' - Xisha Deng’ - Shaoping Weng? -
Qingyun Yan® « Jianguo He'~

Tangprasittipap et al. BMC Veterinary Research 2013,9:139

The microsporidian Enterocytozoon hepatopenaei is
not the cause of white feces syndrome in whiteleg

' shrimp Penaeus (Litopenaeus) vannamei
,/ Amornrat Tangprasittipap2t, Jiraporn Srisala?t, Saisunee Chouwdee?2, Montagan
. SCOIa rCtC}béCteriU m Somboon?, Niti Chuchird?, Chalor Limsuwan?, Thinnarat Srisuvan®, Timothy W Flegel*35 and
, | Kallaya Sritunyalucksanal25*
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http://www.biomedcentral.com/1746-6148/9/139
http://www.biomedcentral.com/1746-6148/9/139
http://www.biomedcentral.com/1746-6148/9/139
http://www.biomedcentral.com/1746-6148/9/139

Joumal of Invertebrate Pathology 140 (2016) 1-7

Contents lists available at ScienceDirect

Journal of Invertebrate Pathology

' NATAL/RN-BRASIL

journal homepage: www . .elsevier.com/locate/jip
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Dense populations of the microsporidian Enterocytozoon hepatopenaei
(EHP) in feces of Penaeus vannamei exhibiting white feces syndrome and
pathways of their transmission to healthy shrimp

Kathy F.]. Tang =™, Jee Eun Han®, Luis Fernando Aranguren %, Brenda White-Noble =,
Margeaux M. Schmidt ?, Patharapol Piamsomboon ”, Eris Risdiana ©, Bambang Hanggono ¢
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Shrimp displaying white feces
present EHP and SHPN

Aquaculture 471 (2017) 37-42

Contents lists available at ScienceDirect

Aquaculture

journal homepage: www.elsevier.com/locate/aquaculture

Enterocytozoon hepatopenaei (EHP) is a risk factor for acute ®c“,sm,k
hepatopancreatic necrosis disease (AHPND) and septic hepatopancreatic
necrosis (SHPN) in the Pacific white shrimp Penaeus vannamei

Luis Fernando Aranguren *, Jee Eun Han, Kathy F.J. Tang

School of Animal and Comparative Biomedical Sciences, University of Arizona, 1117 E. Lowell Street, Tucson, AZ 85721, USA



Doenca das fezes brancas nas Ameéricas

EHP in the Americas 2016

Agquaculture 480 (2017) 17-21

Contents lists available at ScienceDirect

Aquaculture

journal homepage: www._elsevier.com/locate/aquaculture

Detection of the microsporidian Enterocytozoon hepatopenaei (EHP) and
Taura syndrome virus in Penaeus vannamei cultured in Venezuela

Kathy F.J. Tang®*, Luis Fernando Aranguren®, Patharapol Piamsomboon®, Jee Eun Han“,
Irina Y. Maskaykina®”, Margeaux M. Schmidt”

White Feces in the Americas
2018




Doenca das fezes brancas nas Ameéricas




Detection of EHP
using gPCR
Tagman Probe
(SSU) (Liu et

al., 2018)

EHP Spore wall
protein gene
(SWP-PCR)
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Grow out pond Lipid droplets in EHP SHPN
HP
oy Shrimp with white L 1.0 72% 18%
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Comparison of nucleotide sequences
of the Latin America isolates with
EHP isolated from SE-Asia.

Nucleotide sequence Pair-wise (%)
Gene

Spore wall protein 100%

SSU 99.8%




* Existe uma forte associacao
entre WFD (doenca das

fezes brancas ) e EHP.
* Em regides endémicas a

EHP, EHP explica as Primary

Enteric

manifestacoes clinicas de pathogen

WED.

* EHP com outros agentes

entéricos (SHPN) e outros oo
nvironmental

fatores desconhecidos RIS

podem causar WFD.

Grow-out pond




Final remarks..

* Em areas endémicas a EHP, WFD e altamente
infeccioso.

* Biosecurity strategies must be in place to
minimize the risk of EHP spread out in the
Americas

* Recomenda-se realizar monitoramento de EHP
em fazendas que apresentam WEFD. (SSU & SW)



Como gerenciar EMS/AHPND e WFD Intervencdo EMS, WFD

1. PLs livres (negativas para EMS/AHPND, EHP, WSSV) 1. Reduzir alimentacdo (50%, 3-5 dias)

2. Limpeza dos viveiro — agua limpa — PL limpa/SPF 2. Retirar materia organica e renovar agua,

3. “maturar microbiota” 3. Reduzir densidade de algas

4. Descarte de materia organica: 4. Dobrar o uso de probidticos na agua e no alimento
sinfonamento, probidticos, RAS, bioflocos. 5. Dobrar o uso de aditivos alimentares

5. Probiodticos no alimento e na agua. 6. Uso de alimento fermentado

6. Uso de bercarios
7. Uso de alimentos funcionais

Bercarios — multifasico

* Reduzir periodo de cultivo

* Uso de liners no fundo do viveiro: facilitar coleta de matéria
organica

* Monitoramento em tempo real.

Modificado Loc Tran em OIE 2019
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Experiment: CASO 42-2018 WSS Type: Standard Curve

Amplification Plot
Plot Settings

Flot Type: |ARN ws Cycle | Graph Type:|Log ~ | Plot Color: |Sample b

Save current settings as the default
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Amplification Plot

1E01

Duas fazendas confirmadas por
histopatologia e PCR quantitativo e
) nao quantitativo. Produtores
% 091 jno723s1
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Experiment: CASQO 16 e 19-2019 WSSY Type: Relative Standard Curve

Amplification Plot
Plot Settings

Flot Type: |ARN vs Cycle | Graph Type: |Log | Plot Calor: |[Sample h

[] Save current settings as the default

Amplification Plot
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Primeiro registro de WSSV PARA em 2019 (2005 SC..2008

Surto de WSSV confirmado em quatro
fazendas (histopatologia e gPCR).
Seguido de IMNV, SHPN e HPV.

16 e 19-2019 WSSV

1 Flag

Sample ...

SHIREMP
SHRIMP
SHRIMP

NTC
NTC
SPF
SPF

Target ..,

WESW
WESY
WSS
WESY
WSS
WSS
WESY
WSS
WESW
WESY
WSS
WESY
WSS
WESY
WESY
WSS
WESY
WESY
WESW
WESY
WSS
WESY

Task
STANDARD
STAMNDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STAMNDARD
STANDARD
STANDARD
STANDARD
URKMNOWH
UMKMNOWN
UMKNOWN
MTC
MTC
MNTC
MTC

Type: Relative Standard

Dyes
SYER-MNone
SYBR-None
SYER-MNone
SYBR-None
SYBR-Naone
SYER-MNone
SYBR-None
SYER-MNone
SYBR-None
SYBR-Naone
SYER-MNone
SYBR-None
SYBR-Naone
SYBR-None
SYBR-None
SYER-MNone
SYBR-None
SYBR-Naone
SYBR-None
SYBR-None
SYER-MNone
SYBR-None

W7
16.990
17.074
17.064
20471
20.479
20.867
24,485
24.697
24,395
27.848
27.854
28,104
32.906
32.060
31.972
27.634
27.575
27.381
Undetermi...
34,755
38.151
Undetermi...

CT Mean

17.043
17.043
17.043
20,605
20.605
20.605
24.526
24.526
24.526
27.936
27.936
27.936
32313
32,313
32,313
27.530
27.530
27.530

CT SD Quantity

0.046.3,670,000...,
0.0463,670,000
0.046 3,670,000
0.226 367,000,000
0.226 367,000,000
0.226 367,000,000
0.155 36,700,000
0.155 36,700,000
0.155 36,700,000
0146 3,670.000
0146 3,670.000
0146  3,670.000
0516 367.000
0516 367.000
0516 367.000
0.133[ 26,3

0.133| 29,5

0133 33,7
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80.218
a0.414
B0.414
a0.414
80.414
B0.512
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80.316
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80,316
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a0.414
80.414

98.201
98,201
98.201
98,201
98.201
98.201
98.201
98.201
98.201
9g8.201
98.201
98,201
98.201
98,201

Reager

Efficiency | Slope

-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
-3.366
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Publicacao recente da FAO

NATAL/RN-BRASIL

XV
FENACAM19
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Q\??@ Organization of the

Y United Nations
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SHRIMP INFECTIOUS MYONECROSIS STRATEGY MANUAL
Annex 1
Country delegates and resource experts to the FAD Project TCPANT/3501:
Strengthening biosecurity governance and capacities for dealing with the serious shrimp
infectious myonecrosis virus (IMNY) disease

Country Delegates

Brazil Marcelo LIMA SANTOS
Fodrigo ROUBACH

People’s Republic of China | Jie HUANG

Yan LIANG

Ecuador Ulbio Alcides PAREDES NIETO
Narciso PIN QUIMIZ

Indonesia Hangpono BAMBANG

Mukt SRI HASTUTI

Mexico Maunicio FLORES VILLASUSO
Thailand Thawonsuwwan JUMBOENSEI
Jaree POLCHANA

FAQO Resource Experts Richard ARTHUR

Femando MARDONES

Thales PASSOS DE ANDEADE
Famesh PERERA

Melba REANTASO

Feng-Jvu (Kathy) TANG-NELSON
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&) Estratégias de convivéncia com IMND e WSD

* Investir em bioseguranca
* Tratamento e/ou manejo de agua (excluir vetores)
* Reducao de troca de agua (controle densidades).
e Uso de SPF (WSSV-livre) estoques (Modelo Tailandia)
* Uso de estoques APE (exposto a patogenos) . Modelo
equatoriano.
e Hipertermia WSSV (30-32C, reducao de cultivo em
inverno) e Hipotermia IMNV (<28C).
* Uso de viveiros cobertos e unidades de apoio
* Uso de linhagens SPF-SPR/T.



4. Esforco na publicacao de medidas reguladoras

Paises produtores e consumidores veem se esfor¢ando na publicacdao de medidas
reguladoras que previnam a importag¢ao de camaroes infectados de paises endémicos e

assim prevenir a introducao de patogenos

* A grande maioria dessas medidas e procedimentos podem ser acessados no Manual dos Métodos de
Diagndsticos e no Codigo de Conduta para Aquaticos da OIE (https://www.oie.int ) que sdo satisfatérios para
avalicao e controle do status sanitario de camardes vivos.

e Qutros exemplos:
Australian Government Department of Agriculture, 2019; Uncooked prawn consignments -

Biosecurity. Acesso 13 de novembro, 2019 em
http://www.agriculture.gov.au/import/goods/uncooked-prawns/uncooked-prawn-consignments
Canadian Food Inspection Agency, 2019; General import requirements. Acesso 13 de novembro,
2019 em, https://www.inspection.gc.ca/food/importing-food/food-specific-
requirements/overview-importing-fish-and-shellfish/eng/1542814823126/1542814997653#a3
Saudi Food and Drug Authority, 2019; Import Food Requirements. Acesso 13 de novembro, 2019
emhttps://www.sfda.gov.sa/en/food/about/administration/mangement food/Pages/Introduction

250X
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5. Esfor¢co na utilizacao de diagnodstico altamente especializado

FENACAM19
12 a 15 de novembro
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One-step PCR detection of PirA/PirB
toxin genes

01 02 03 04 05 06 G7 08 09 10 SPF NTCCP

CASO LAQUA (UEMA/MAPA). Calibracao laboratorial com Universidade do
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Ensaio de PCR em tempo real (TagMan
probe) especifico para VpPAHPND

Type: Standard Curve

Experirment:

Amplification Plot
Plot Settings
Flot Type: |ARN ws Cycle | Graph Type: |Log =~ | Plot Color: {[Sample S

Save current settings as the default

Amplification Plot
1E00 -+

o.001 e = 2 a8 5'“ ity = g‘ b H
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Ensalo de PCR para deteccao de
Enterocytozoon hepatopenael (EHP)

-

e . . W P— m— a——

| e
EHP

L0 O
U

01 02 03 04 05 06 07 08 09 10 SPF NTCP

*CASO LAQUA Calibracao laboratorial com Universidade do Arizona

** Tang et al., 2015 ﬂ -
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ype: Standard Curve

Amplification Plot

Amplification Plot

Plot Settings

Plot Type: [ARN vs Cycle ~| Graph Type:Log |~ Plot Color: [Sample ~

Save current settings as the default

Amplification Plot

0.001

IHHNV

Plot Settings |

Flot Type: |[ARN vs Cycle (| Graph Type:|Log

~| Piat color: [sample C

e

Exemplos : tempo real PCR/RT-PCR (sonda TagMan)

ot Type: AR vs Cycle | Graph Type:|Log -

[¥] Save current settings as the default

Plat Colar: [Sample -

0.0001
Cycle
Loz
W W er Ewo: Elwoz Elwos B wos [l wos a
wos [l woz Il wos wog w10 &
YHW Standard Curve

[#] Save current settings as the default

Amplification Plot

1E00
an
0.041867
& oo
0.001
0.0001 :
AH10 aHcre Ml aAnTe Bl aqser Bll-or @loz @0z ElHoa
1HOS Hos o7 wos  EEwos 0 HCP+ | IHNTE

TSV

Amplification Plot

Xl
0.04
= ool
&
S
o001 ~
0.0001

e+ o Bl oz Bl 03

W aos JIETE] o il NTC SPF

moa [l os

Cycle

moe [l o7

'NHP-B

Experiment: CASO 55-2019 TSV Type: Standard Curve Experiment: TESTE NHP-B
Amplification Plot

Type: Standard Curve

Plot Settings

Ampilification Plot . .
= Amplification Plot
Plot Settings
Plot Settings
Flot Type: [aRn vs Cycle |~ | Graph Typei[log |~ Plot Color: [Sample ~
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Archives of Virology
https=//dal.org/10.1007/500705-019-04265-2

ORIGINAL ARTICLE m)

Global distribution of white spot syndrome virus genotypes
determined using a novel genotyping assay

J. Oakey' @ . C. Smith" . D. Underwood" - M. Afsharnasab? . V. Alday-Sanz® - A. Dhar? . S. Sivakumar” -
A. 5. Sahul Hameed® . K. Beattie® . A. Crook®

Recolved: 24 February 2019 / Accepted: 9 March 2019
@ The Author(s) 2019

Estudo aplicado no caso de WSSV ocorrido em
Queensland, Australia

“Infeccdes multiplas por diferentes cepas foram
frequentemente notadas em amostras de regioes endemicas”

“Gendtipos obtidos do Equador ficaram separados dos
outras das americas e linked com um unico cluster de um
nova WSSV cepas da India”

“the STR genotyping of WSSV has potential for application by
regulatory bodies investigating transboundary movement of
stock infected with WSSV or regulation of commodity package
labelling”

Fig. 1 Minimum spanning ree
of WSSV genotypes (stylised
for ease of labelling and naviga-
tion). Where there are multiple
clusters from the same region,
the numerical codes relate to the
following samples: Chinal: C1,
C2,C4,05,C6,C7,C10,CI16,
C19,C71,C72,C73,C74, C75,
IT14. China2: IT5. China3:
I'T2. Chinad: I'TY. ChinaS: I'T6,
IT12. China6: IT38. China7:
IT44. China8: C30. Indial:
NAPI, NAP2, NAP3, NTN3,
NTN4, NTN5, NWBI, NKEI,
NKE2, NKE3, NKE4, NKES.
India2: OTNI1, OAP1, OGU1,
OWBI. India3: NTN2. India4:
00DI, OKEL. IndiaS: NTN1.
Thalland1: T16, T19, T20,
T101, T103, T105, T106, T108,
THO, TH6,T119, T120, TI121,
T122, T123,T124, T125. Thal-
land2: ThC-98. Thailand3:
ThaiMB, F17, T140, T142,
T143, Malayskal: I'T7, I'T8,
IT10. Malaysia2: I'T'1, IT11,
IT19. Malaysia3: IT4, Malay-
skad: I'T13. MalaysiaS: I'T3
Malaysia6: I'T'15. Indonesial:
D1-99, 1187, 1186. Indonesia2:
SulA. Indonesia3: SulB. Viet-
naml: IT16, IT17, ITIX, 120,
IT21, IT22, IT23, IT25, 1727,
IT28, 1129, 130, IT31, 1732,
I'T33, IT34, I'T35, I'T36, 1137,
IT39, IT40, IT41, IT42, 1T43,
IT45, IT46, IT47, IT48, 1T49,
IT50, V20, V16, V17, V19,
V21, V26, V27, V28, V29,
V30, V76, VIOD, VI, V112,
V114, VIST, V159, V160, Viet-
nam2: I'T24. Vietnam3: V23,
Honduras1: HEO2, Hondu-
ras2: H-D2, Iranl: IR1, IR2,
IR3, IR4, IRS, IR6, IR7. Iran2:
IR, IR, IR10, IR11,IR12,
IR13, IR14, IR15

J. Oakey et al.
:::{-3 AUSTRALIA
(16)
o ChinaS
> Kingdom of
£ Saudi Arabia
Ecuad “e ) China2 - Thailand1
Indial RN Chinal
Chinab R i
Mseyse : ~ Vietnam3
india3 $ o . "
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6. Avaliando infectividade para camardes congelados e cozidos

No tocante ao camarao infectado processado congelado ou cozido, estudos recentes sugerem que
camaroes infectados por AHPND and EHP nao sao infecciosos quando expostos a moderada baixa
temperatura. Por outro lado, camarodes congelados continuam sendo uma rota real para introdug¢ao

de WSSV, IMNV, YHV, TSV, IHHNV etc. (muitos sistémicos e + ISH)

Tratamentos

M NTSPF 14d 30d 60d +VE MNTSPF 14d 30d 60d +VE

510bp

Pv-

18s
M=Marker; NT=non-template control; SPF=Specific Pathogen Free; 14d=14dpi; 30d=30dpi;
60d=60dpi; +VE=EHP positive control. 18S rRNA of P. vannamei was used as an internal control




6. Avaliando infectividade para camardes congelados e cozidos

A Organizac¢ao de Saude Animal (OIE) > camarodes cozidos por um minuto a temperatura de fervura destréi
WSSV.

E sobre lotes de camaroes cozidos que apresentem resultados de diagnostico molecular PCR como detectado?

“Article 9.8.3.

Importation or transit of aquatic animal products for any purpose regardless of the infection with WSSV status of the exporting country, zone
or compartment
Competent Authorities should not require any conditions related to WSSV, regardless of the infection with WSSV status of the exporting
country, zone or compartment, when authorising the importation or transit of the following aquatic animal products derived from a species
referred to in Article 9.8.2. that are intended for any purpose and comply with Article 5.4.1.:
A) heat sterilised hermetically sealed crustacean products (i.e. a heat treatment at 121°C for at least 3.6 minutes or any time/temperature
equivalent that has been demonstrated to inactivate WSSV);
b) cooked crustacean products that have been subjected to heat treatment at 60°C for at least one minute (or any time/temperature
equivalent that has been demonstrated to inactivate WSSV);”

https://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_wsd.htm , acesso em 13 de novembro de 2019.

WSSV é inativado a 60°C por pelo menos 1 minuto
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https://www.oie.int/index.php?id=171&L=0&htmfile=glossaire.htm
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https://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_criteria_commodities.htm
https://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_wsd.htm
https://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_wsd.htm
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Patégenos Emergentes na Industria de Camarao Marinho Cultivado na América Latina

7. Consideracoes finais:

Principais enfermidades emergentes para América Latina (AL): Y?"AHPND, EHP e
WFD (EHP-YPAHPND e EHP-WFD associadas).

Apesar de endémicas em alguns paises, a existéncia de diferentes cepas, WSSV e
IMNV continuam emergindo ou re-emergindo em regioes livres da AL.

Em uma época que a humanidade caminha para INDUSTRIA 4.0 (Aquicultura
4.0), para a carcinicultura se manter sustentavel, é vital, que haja cooperagao
mutua entre os setores publico e privado e entre os paises produtores que visem
estabelecer medidas (normas, estoques etc.) que previnam a disseminag¢ao de
patogenos emergentes e suas cepas, existentes dos paises afetados para regioes
livres.

E vital , o envolvimento do setor produtivo com unidades laboratoriais de
referéncia, dedicadas ao diagnodstico de doencas de camarao para avalicao de
seus estoques e produtos.

O processamento de camarao, por cozimento, apresenta excelente potencial para
o comeércio internacional, porem outros patdogenos e tratamentos devem A
avaliados. - &
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Aquatic Animal
Health Code

2010

Thirteenth Edision

Volume 1
Handbook on
Import Risk Analysis
for Animals
and Animal Products

-

Introduction and qualitative risk analysis

Thales Passos de Andrade, PhD, 2012

Versoes on line atualizadas (2019)

(https://www.oie.int )

Cuide for Aquatic
\raimad fHealth

Surveillance

Diagnostico - 3 Yr.

Manual

— Diagnostic Tests
= for AQuatic Animals

Volume 2
Handbook on
Import Risk Analysis
for Animals
and Animal Products

Quantitative risk assessment
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Doencas de crustaceos listadas pela OIE (maio de
2012)

Sindrome de taura - TSV

Doenc¢a da mancha branca— WSSV/WSV

Doenca da cabeca amarela — YHV/GAV

Infeccao hipodermal e necrose hematopoiética - IHHNV

Mionecrose infecciosa — IMNV

Hepatopancreatite necrotizante — NHP-B

Doenca da cauda branca no Macrobrachium rosenbergii — MrNV

Peste do lagostin — Apbhanomyces astaci

YWAHPND ( necrose hepatopancreatica aguda, V. parahaemolyticus [pir A pir BJ)

EHP (Microsporidiose hepatopancreatica, Enterocytozoon hepatopenaei)
SHIV

: ,‘ 3 Thales Passos de Andrade, PhD, 2012



Tabela 2 - Principais agentes etioldgicos®® (e cepas variantes) do camardo marinho cultivado e aqueles de alto ri sl
introducao no Brasil em 2012. A situagao zoossanitaria de zonas aquaticas de producao em 29 paises foram
observadas. <

Etiologia/genotipos presentes no pals (listada na 1010gIas/genotipos presentes no pals de origem com AITO riSco de Introducao no Brasil
Pais de origem OIE em 2012) potencial para listagem ou re-listagem na OIE pela importacdo de camarao congelado, pés-larvas e reprodutores
China YHV/GAV, MrNV, WSSV, TSV-3 HPV, ASDD, LSNV(MSGS), LOVV, EMS YHV/GAV, MrNV, TSV-3, HPV, ASDD, LSNV(MSGS), WSSV¢, LOVV, EMS,
Tailandia YHV/GAV, MrNV, WSSV, TSV-3, IHHNV-1, HPV, LSNV(MSGS), ASDD, MBV, HPV-2, MoV YHV/GAV, TSV-3, MrNV, HPV, LSNV(MSGS), ASDD, MBV, WSSV¢, HPV-2,
MoV
Indonésia WSSV, IMNV, TSV-3 LSNV (MSGS), ASDD, HPV-2 TSV-3, LSNV(MSGS), ASDD, WSSV¢, HPV-2

Vietna YHV/GAV, MrNV, IMNV LSNV(MSGS), ASDD, SRL-B (MHS), EMS YHV/GAV, MrNV, LSNV(MSGS), ASDD, SRL-B (MHS), EMS

WSSV, TSV-1,IHHNV-1, NHP-B PVNV, IRIDO, REO-III-V, EstS, TBP PVNV, TSV-1, IRIDO, REO-III-V, WSSV, EstS

Equador
México YHV/GAV, WSSV, IHHNV-1,TSV-2, NHP-B

HRL-B-1, TBP YHV/GAV, TSV-2, WSSVe©

YHV/GAV, MrNV, WSSV LSNV(MSGS), MBV, IHGS YHV/GAV, MrNV, LSNV(MSGS), MBV, WSSV¢,IHGS

India
Blangadesh WSSV LSNV(MSGS) WSSV, LSNV(MSGS)

Filipinas YHV/GAV, WSSV, IHHNV-1, HPV LSNV(MSGS), MBV YHV/GAV, WSSV¢, HPV, LSNV(MSGS), MBV
Nicaragua WSSV, TSV-4, NHP-B PVNV, HPV-3 PVNV, WSSV¢, HPV-3, TSV-4

Belize WSSV, TSV-4, IHHNV-1, NHP-B PVNV TSV-4, WSSVE, PVNV

Panama WSSV, TSV-1 TBP WSSVE, TSV-1

TSV-1, TSV-4, WSSV, NHP-B TSV-1, EP-B, WSSV¢, TSV-4

Colombia

Honduras WSSV, TSV-1, NHP-B WSSVE, TSV-1

Venezuela WSSV, TSV-1, NHP-B ? WSSVE, TSV-1

Sirilanka YHV/GAV, WSSV YHV/GAV, WSSV¢, HPV

YHV/GAV, WSSV, IHHNV-4, MrNV MoV, HPV-1, LPV, SRL-B (MHS) YHV/GAV, IHHNV-4, MoV, HPV-1, LPV, WSSV SRL-B (MHS), MrNV

Australia

YHV/GAV, WSSV, TSV-1, TSV-2, TSV-3, TSV-4, IHHNV-  MBV, BMN, HPV-1,HPV-3, MoV, SRL-B (MHS), TBP, HRL-  YHV/GAV, WSSV¢, TSV-1, TSV-2, TSV-3, TSV-4, IHHNV-4,IHHNV-2, I[HHNV-3,
4,IHHNV-2, IHHNV-3, NHP-B B, EstS, EMS MBYV, BMN, HPV-1,HPV-3, MoV, SRL-B (MHS), HRL-B, EstS, EMS

(Madagascar, Taiwan, Aruba, Peru, Eritrea, Mocambique, El Salvador, Tanzania, USA, Malasia, Brunei, Iran, Arabia Saudita)

Outros
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P ____________________________________________________________________________________________________________________________________________________________________________|
Patdgenos e cepas variantes para analise de trabalho qualitativa e quantitativa sobre o risco de introducado pela importacdo de camarao congelado, pos-
larvas e reprodutores durante o primeiro semestre de 2012, no Brasil. Um total de 26 agentes etioldgicos estao listados abaixo.

Patogénos de notificacdo obrigatoria
WSSV - Virus da mancha branca (5 gendtipos)©
YHV/GAV/LOV — Complexo viral da cabeca amarela (cepas 1, 2, 3,4, 5 e 6)
TSV — Virus da sindrome de taura (cepas 2, 3, 4, 5)
NHP — Hepatobacterium penaei (Hepatopancreatite necrotizante)
IHHNV — Virus da Infec¢ao hipodermal e necrose hematopoietica (Cepa 2)
MRNYV — Macrobrachium rosembergii nodovirus

Outros patogénos de significancia
HPV — Pavovirose hepatopancreatica (cepas 2, 3 € 4)
LSNV(MSGS) - Virus de Laem-Singh (relacionado a doénca do crescimento retardado)
PVNV — Penaeus vanamei nodovirus
LPV —Virus linfoidal do tipo parvovirus
REO — Reoviridae Reolike virus (4)
MoV — Virus Mourilyan
MBYV - Baculovirus do Monodom (3 cepas)
ASDDV - Virus da deformidade do segmento abdominal
SMSV — Virus da sindrome de mortalidade na desova
BMNV-Virus da necrose da glandula intestinal do tipo Baculovirus
TBP — Baculovirus penaei tetraédrico (4 cepas)
EMS — Sindrome da mortalidade precose
IHGS — Sindrome da granulomatose hialina infecciosa
HRL-B — Hepatopancreatite to tipo rickettsia (bacteria)
SRL-B (MHS) — Bacteériose sistémica do tipo ricketsia (doénga da hemolinfa leitosa)
EstS — Estreptococose sistémica
EP-B — Bacteria spiroplasma penaei
Microsporideos
Haplosporideos

Hematodimium sp. (dinoflagelado)¢
¢Risco de introducdo em Estados/zonas livres do Brasil.



