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Necrosis Hepatopancreatica (N

Agente caus[al>

Litopenaeus vannamei
Litopenaeus setiferus
Litopenaeus stylirostris
Farfantopenaeus aztecus
Farfantopenaeus californiensis

Mortalidades 95 % J

2
Frelier y cols., 1992



Frelier, P. F., 515, H. F., Bell, T. A., Lewis, D). H. 1992, Microscopic
and ultrastruoctural studies of necrotizing hepatopancreatitis in
pacific white shrimp (Pengeus vannaomer) cultured in Texas. Vel
FPathol. 29, 269-277.

the Texas pond mortality syndrome. Though a defini-
tive cause for the dizease is unknown, recent studies
suggest a bacterial etiology. Two intracellular Gram-
negative bacteria have been consistently associated
with this disease (Krol el al., 1991; Frelier f al., 1992).
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NOTE

Morphological evidence for a single bacterial etiology in
Texas necrotizing hepatopancreatlitis in Penaeus vannamei
(Crustacea: Decapoda)

D. V. Lightner*, R. M. Redman’, J. R, Bonami®

Discussion. Morphological characteristics presented
here for the agent of TNHP support the theory that a
single intracellular bacterium is present in  shrimp
hepatopancreatocytes wilh the disease, This is contrary
to the conclusions reached in earlier descriptive papers
by Krol et al. (1991) and Frelier et al, (1992}, inn which
the morphological forms illustrated in the present
paper ‘were considered fo represent at least 2 different
species of intracellular bacteria. Our findings also sup-
por! the contention of Frelier et al. (1992) that the
helical form is not a spiroplasm belonging to the class
Mollicutes, but rather that it 1s a true Gram-negative
bacterim,
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Molecular Phylogeny and In Situ Detection of the Etiologic

Agent of Necrotizing Hepatopancreatitis in Shrimp

JAMES K. LOY.'* FLOYD E. DEWHIRST,” WILLIAM WEBER,” PAUL F. FRELIER.'
THEODORE L. GARBAR,' SERBAN 1. TASCA.' anp JOE W. TEMPLETON'
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Signos clinicos
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Effect of salinity on transmission of necrotizing
hepatopancreatitis bacterium (NHPB) to Kona stock
Litopenaeus vannameli.

Amanda G. Vincent, Jeifrey M. Lotz”

Department oi Coastal Sciences, The University of Southern Mississippi, Gulf Coast Research Laboratory, PO Box 7000,
Ocean Springs, Mississippi 39566-7000, USA

The NHPB was transmissible regardless of salinity: nearly a quarter of
susceptible shrimp exposed to NHPB at the lowest (10 per thousand) and
highest (40 per thousand) salinity examined acquired NHPB. Transmission
rates were highest at the intermediate salinities of 20 and 30 per thousand,
suggesting that those salinities are optimal for NHPB transmission. The
observed association between high salinity and NHP outbreak in a shrimp
pond 1s not explained by these results because reduced transmission

occurred at VCTYy [OW and very ngll sa!mitiES.




Métodos de diagnostico para NHP

“ZDeteccion BNHP

Invasivos
P

PCRIFresco Histop. | MAbs PCR

Brifez y cols., 2003

No invasivos

Frelier y cols., 1992; Loy y cols., 1996; Bradley-Dunlop vy cols., 2004 13



Diagnostico

Presuntivo (Apariencia y e

, melanizada, pleopodos
ofiado, blancuzco, melanizado,

eservas bajas de lipidos.

* Atrofia de la mucosa epitelial del HP,
tubulos melanizados.

14






Diagnostico

Confirmatorio

eosina & Ematosilina,
Ion de Steiner & Steiner.

oridacion /n situ con sondas de DNA
especificas.

 Por medio de PCR. 16
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NOTE

Fecal samples as DNA source ior the diagnosis of Necrotizing
Hepatopancreatitis (NHP) in Penaeus vannamei broodstock

Boris Brinez, Fernando Aranguren, Marcela Salazar”
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Presencia de NHP y WSSV
en granjas de Sonorz
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Estandarizacion del Méetodo de Deteccion

Sistema simple iniciadores NHP, DiagXotics® Inc. &=

Iniciadores disenados (Loy y cols., 1996)




Iniciadores DiagXotics® Inc.
Temperatura alineacion = 60°C

DNAg heces

Deteccion de la BNHP por PCR. M) M
(DiagXotics®), 2 - 4) DNAg de HP
heces de camarones sanos,
camarones con NHP.

Reacciones Inespecificas
PCR invasivo y no invasivo

4
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Reacciones inespecificas

Sistema simple iniciadores NHP,
DiagXotics® Inc.

1) Control (-) NHP
2) Control (+) NHP
3) Vibrio spp

4) M. lysodeikti

5) Marcado

«~= 800

400

ZUU
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Corte de bandas para clonacion

Sistema de Purificacion GFX™ DNA bandas gel,
Amersham Biosciences

I Vector 2.1
. TOPO

Sistema de Purificacion GFX™ DNA bandas gel,

Amersham Biosciences 23




Secuenciacion

Secuenciacion automatica

ddTTP ddATP ddCTP ddGTP

T2 13 T¥ ‘
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Sangery cols., 1997
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Reacciones inespecificas

Secuencia parcial, gene RNAr 16S a-Proteobacteria
no identificada (bases 1 - 1415)

3" GAATGAACGCTGGCGGCATGCCTAACACATGCAAGTCGA
TGAGTAATACACGGGAATCTACCTCTAGGTAAGGAATAGC
AAACATCAAAGATTTATCGCCTAGAGAGGAGCCCGT
CTATGATCTGTAGTTGGTCTGAGAGGATGATCAGC
AGCAGTGGGGAATATTGGACAATGGGGGAAAC
TGTAAAGCTCTTTCACCTGTGACGATAAT
GCGGTAAGACGGAGGGGGCAAGCG
GGTGTGAAAGCCCTGGGCTCAACCC
AATTCCTAGTGTAGGGGTGAAA
CTGACGCTGAGGCACGAAA

GCTAGACGTTGGAGGTT

GATTAAAACTCAAAGG

AACCTTACCAGCTT
TGCTGCATGG
TTGCCAGCA
TCCTCAT

GAG

TC
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Reacciones inespecificas

. ~ ' Region secuencia Reglon_
Organismo % ldentidad secuencia Error
U65509
problema
E. coli 89% 264-372 1-110 2e -27
M. lysodeikticus 87% 190-372 141-324 3e -51
Vibrio spp. 80% 191-372 185-1 1e -28
Zooplacton 92% 190-372 184-1 7e -67
Control positivo BNHP 99% 7-372 19-312 0
Comparaciones de secuencias nucleotidice
U65509, reportada de BNHP
Genes ribosomales

T Conservados

Mathews y cols., 2003; Sambrook y Vibrios ) ]
Russell. 2001 Flora normal estanques e intestinal

Leafioy cols., 1998




Modificaciones en amplificacion

Gradiente 67, 68, 69 y 70°C

C(+) NHP E. coli Vibrio
67 68 69 70 67 68 69 70 |67 68 69 70

Resultados
confiables

A)

1018 pb —, ™

506 pb . -

396 pb—’ e -'-"_-

B) M3 M4 M7
67 68 69 70 67 68 69 70 67 68 69 70

ia b . -~

396 pb
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Modificaciones en amplificacion

Iniciadores disenados pf-1y pr-1

Temperatura alineacion 58 °C a 68 °C
Loy y cols., 1996; Brifiez y cols., 2003; Vincent y cols., 2004
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Estandarizacion de metodos de diagnostico

Sistema de Diagnéstico
_ de Enfermedades del
( Camaron

Prevenir diagnosticos falsos positivos

Evitar $$ innecesarios en OTC




o fisiologico
aron
o con NHP
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Estudios sobre modelos de infeccion NHP

BNHP gradiente @

Proliferacion

Agudo

Cronico
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. DISEASES OF AQUATIC ORGANISMS )
Vol. 61z 227-233, 2004 Dis Aquat Org Published November 4

Experimental infection of Pacific white shrimp
Lifopenaeus vannamei with Necrotizing Hepto-
pancreatitis (NHP) bacterium by per os exposure

Amanda G. Vincent, Verlee M. Breland, Jeffrey M. Lotz*

Depariment of Coaslal Sciences, The University of Southern Mississippl, Guli Coast Research Laboratory, PO Box 7000,
Owcean Springs, Mississippl 39566-7000, USA

DISEASES OF AQUATIC ORGANISMS

Dis Aquat Org Published November 9

Vol. 67: 163169, 2005

Time course of necrotizing hepatopancreatitis
(NHP) in experimentally infected Lifopenaeus
vannamei and quantification of NHP-bacterium
using real-time PCR

Amanda G. Vincent, Jeffrey M. Lotz"

Department of Coastal Sciences, The University of Southern Mississippi, Gulf Coast Research Laboratory, PO Box 7000, 32
QOcean Springs, Mississippi 32566-7000, USA



Clasificacion del desarrollc
infeccion por N

Grado | Fase inicial

, pero los organismos presentan
estrangulamiento de los tubulos

Grado Il Fase

HP, mayor desprendimiento celular, células con
0S hipertrofiados, coloracién palida y necrosis.

Se observa una mayor cantidad de nédulos hemociticos
melanizados

33



Modelo de Infeccion

Canibalismo

Alimentacion forzada
Homogenizados de HP + BNHP

Control
Tejido infectado
Asegura reproduccién

<
<

HD 40 pL inéculo>

(Avila Villa 2006)



Infeccidon experimental de organismos

Alimentacion
forzada

Control: Realimentacion con 40 pL homogeneizado de HP sano
Infectado: Reinfeccién con 40 pL inéculo
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Infeccidon experimental de organismos

% Acumulado de infeccion NHP.
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Vol. 70: 175-179, 2006 DISEASES OF AQUATIC ORGANISMS Published June 12
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NOTE

Preservation of necrotizing hepatopancreatitis
bacterium (NHPB) by ireezing tissue collected from
experimentally infected Lilopenaeus vannamei

Brenda G. Crabtree!, Matthew M. Erdman’, D. L. Harris"?*, Isabel Turney Harris'

!Department of Animal Science and *Veterinary Diagmostic and Production Animal Medicine, Iowa Stale University,
11 Kildee Hall, Ames, Iowa 50011, USA

ABSTRACT: Necrotizing hepatopancreatitis (NHP), a severe disease of penaeid shrimp, is caused by
bacteria (NWHPB) that have previously been demonstrated to reside in tubular epithehal hepatopan-
creatic (HP) cells of infected shrimp. There has vet to be a successtul in viiro culture method to grow
the intracellular orgamsm; therefore, it must be propagated in vive via transmission from NHPE-
infected shrimp to healthy individuals. In our studies, NHPB propagation tanks containing infected
shrnimp were used to maintain a constant supply of orgamsms for experiments. In order to develop a
method for storing infectious NHPE material for future challenge studies, we collected HP tissue con-
tamning NHPEB by flash freezing whole, fresh HPs at —80°C for up to 80 d and used 1t to successfully
infect specific pathogen-free Litopenaeus vannaiel per os in controlled expenments. HP tissue sam-
ples were collected from dead shrimp, and PCR was performed to confirm the presence of NHPE. Our
results demonstrate that the infectivity of WHPB in tissue iz not altered after being frozen at —80°C
when compared to NHPB in fresh tizssue. Thus, the continual propagation of NHPB in vivo 1s not
required to assure a source of the infectious agent.

KEY WORDS: Aquaculture - NHPB - Litopenaeus vannamei - Frozen tissue - Rickethiseae 38

Resale or republication not permitied without written consent of the publisher



Estabilidad de la BNHP en inoculos

HP + Sol - 80°C, 2 anos
Crioprotectante Sambrook y Rusell, 2001
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Viabilidad de la BNHP en inoculos

HP congelacion — 80°C
2.5 meses
Crabtree y cols., 2006

Inéculo viable
14 meses
A -20°C
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Ventajas de almacenar BNHP

pfly pr-1

wopp adg‘

[ Roinoccion

DiagXotics®

i--d

)

Otros bioensayos Prueba de antibioticos
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Evaluacion del estado fisiologic

42



Available online at www.sciencedirect.com

tcllﬂcl@mnlcT' Aquaculture

Aquaculture xx (2006) 20 —xxy

www.elseviercom/locate/aqua-online

Necrotizing hepatopancreatitis (NHP) infected Penaeus vannamei
female broodstock: Effect on reproductive parameters,
nauplit and larvae quality

Luis Fernando Aranguren, Boris Brifiez, Lacides Aragon, Camilo Platz, Xenia Caraballo,
Andres Suarez, Marcela Salazar *

Corporacion Centro de Tnvestigacidn de la Acuaculivra de Colombia CENIACUA, Carvera 8 # 96-60, Bogoud, Colombia
Receved 11 May 2005; received in revised fomm 6 March 2006; accepted 29 March 2006




Parametros bioquimicos

L. vannamei hem

Aranguren y cols., 2006
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Table 3. Differences in biochemical variables of naupli Il (means=SE) from females with mild,

moderate and no NHF disease.

Biochemical parameters ~ NHP negative Mild NHP NHF Moderate

n=11 n=7 n=6

Cholesterol (malg) 23242453 1,49+0.80 2 1930822

Glucose (mg/g) 335+2,18 @ 1774053 3 322+ 06

Triglycerides (mg/g) 16,79+ 7.10 3 12.42+4 768 6,73+329 %

Triglyceridelcholesterol 8,394 802 5,26+2 833 0,39+2 463

Glucose/cholesterol 1,82+1872 1,510 8382 1,790 602

388  Values with a different superscript in the same row are significantly different (p<0.05)




Infeccidon experimental de organismos

N =240, 1.5 ppm OTC
S = -t;-.l

- e =

& oy .

4 W, o
=

i e

Juveniles
intermuda
27 °C

Grupo control e infectado
4 muestreos
18 dias post-infeccion

Hemolinfa Musculo

46
ANOVA 1 via, 95%



Metabolitos y Parametros Fisiologicos

Glucosa
GOD-PAP

Lactato
LACTATE-PAP

Colesterol
CHOD-PAP

Cuantificacion de
metabolitos

~
Proteinas totales

Biuret
Acilglicéridos
GPO-PAP 4
\_ J 5
( )
Amonio y urea
\_ J

47



Variables fisiologicas en hemolinfa de cama

Infectados

Control

Metabolito

Prot. tot. [IAEM 79£12.8 89+17.8 8921.9

Glucosa 0.28+0.1 0.21+0.05 0.45%0.2 0.24+0.1

Lactato 0.05£0.036  0.13+0.088 0.09+0.068

Medias + D.E (Ngoniro1 = 16, Nipfectado = 30)- Unide

Control

Infectados

Metabolito 4d 7d 15d 18 d

Acilglic. [ RELER

Colesterol

48



Variables fisiolégicas en hemolinfa de camaron

Control Infectados
o e

Amonio 45.8+8.3 39.1+ 3.8 51.1%8.7 50.627.0 42434 35.1¢3.2 56.442.5 44.1£2.9

_

Urea 0.21+0.06 0.1610.04 0.12+0.03 0.21%0.06 0.17+0.07 0.15%0.04 0.13+£0.08 0.142

Medias + D.E (Nggniro1 = 16, Niptectado = 30). Unidades mg/mL. No existen diferencias significativas




Variables relacionadas con el sistema inn

CTH

TSV y WSSV
(Song y cols., 2003; Yoganandhan y cols., 2003)

V. alginolyticus asociado a amonio y nitritos
(Liu y Chen, 2004; Tseng y Chen, 2004; Cheng y cols., 2006)

Incrementos temperatura (Pascual y cols., 2003)
Efecto de aclimatacion (Sanchezy cols., 2001)

Muda, sexo, desarrollo, estado
reproductivo, nutricion y condiciones
ambientales
(Pascual y cols., 2003; Sanchez y cols., 2001)

50



Variables relacionadas con el sistema inmune

Metabolito

Control

7d 7d 15d

Infectados

18 d

Fot 0.31+0.27

FO 0.047x0.02

0.2610.12* EEIWEEINE: 0.42+0.06 0420270 BN SURE

ha

0.066£0.02  0.085+0.02  0.052+0.01 = 0.043+0.0 i 0.045+

> Sistema proFO

0.27+0.02 WRCEVNEE 0.1540.01  0.37+0.04 2 0.6150.03* rpor BANHP T
—a— Contral

Mediags +DLE (ncontrol o 1'6’ Nin ctado = 30)- FOt’ FO y ‘r """ W

[=}
S 06 - : .
Valoré&s con * son significativamente diferentes ( p

O 05
0.4
0.3
0.2
0.1

FO Total, D

0

FOt

T TSV
(Song y cols., 2003)
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Variables relacionadas con el sistema inmune

m 7d 15 d 18 d

2.3%£1.39

Control

Metabolito

7d 15d 18 d

NO, 2.2+0.78 2.5%1.17* 2.3+0.85%* 3.5+1.83* 5.2+1.34%* 4.8+1.46* 5.1+0.94*

 —

Medias + D.EXNZM0 = 16, Ny rectado = 30)- NO,: UM/L. Valores con * son signi

Infectado

- 7.0 Efecto de la
s * NOS
= 50
S
g ) T NOS
. j F. chinensis y M. japonicus
Tiempo (dias pc ante WSSV

Jiang y cols., 2006
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Determinacion de calidad de camaron
infectado NHP

Ataca a uno de los principales 6érganos
del camardn (hepatopancreas),

el cual se encarga de la digestion del alimento,

absorcion y sintesis de biomoléeculas

53




Analisis de Textura

Flacidez musculo
73 granjas NHP

CRA
(Cheng y cols., 1979)

RC i
Textura Warner-Bratzler |
Zhang y Mittal, 1993 ’ oy !
APT

Lamond, 1980




Efecto de la BNHP sobre la calidad del musculo

Fuerza

<.-.frmera _ /Plco Todureza i . _Sequnda
compresion compresion
N .

. Pico2 Pico 1 = dureza
/ Cohesividad = (Area 2 / Area 1)*100
Elasticidad = (Longitud 2 / Longitud 1)*100

= Fra&tya

Area 1

—

Area2 |

Longitud 1

Desplazamiento
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APT

Parametro

Dureza

Fractura

Elasticidad

Cohesiv.

4d 7d 15d

18 d

4d

Infectados

7d

15d

18 d

4(

56




APT

Control

4d

Parametro

Dureza 093

Fractura 43124

Elasticidad

Cohesiv.

7d

15d

18 d

4d

Infectados

7d

15d

18 d

S57




Control Infectados
RC

Parametro

4d 7d 15d 18 d 4d 7d 15d 18 d

Dureza 4 3 0£118 64829 91426 R+08
cocido

Dureza 9 46 0 90414
crudo

edld . O - O . C/d c C
a
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Efecto de la BNHP sobre la calidad del musc

Infectados

Control

CRA

CRA 80+2 80+2 80+3 7143
cocido

ST 93:18 96:14 92:23 ~93+1.9

crudo

Medias + D.E (ncontrol = 6’ ninfectado =6
significativas ( p > 0.05).

—a— Control crudo

Infectado crudo

5
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Variables fisiologicas y texturales en camaron

No se encontraron diferencias
(p > 0.05)

Camarones: grado 1 infeccién
(Vincent y Lotz 2005)

4
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CONCLUSION

Aun falta mas |
conocimiento
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iiiGracias por su atencion!!!
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