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MANUAL	DE	BIOSEGURIDAD	PARA	LA		
INDUSTRIA	DEL	CAMARON	DE	COLOMBIA

Enfermedad 
Listado en el 
código de la 
OIE (2015) 

Enfermedad 
presente en 
Colombia 

Categoría 

1. Enfermedad de las manchas 
blancas (WSD) 

SI SI C1 

2. Síndrome del Taura (TSV) SI SI C1 
3. Enfermedad de la cabeza amarilla 

(YHV) 
SI NO C1 

4. Mionecrosis infecciosa (IMNV) SI SI C1 
5. Necrosis hepatopancreatica 

aguda (AHPND /(EMS) 
NO NO C1 

6. Hepatopancreatitis necrotizante 
(NHP) 

SI NO C2 

7. Microsporidiosis en 
hepatopancreas (EHP) 

NO NO C2 

8. Baculovirosis esférica en P. 
monodon (MBV) 

NO SI C2, C3 

9. Enfermedad hipodérmica y 
hematopoyética infecciosa (IHHNV) 

SI SI C3 

10. Microsporidiosis en musculo NO SI C3 
11. Baculovirosis tetrehedrica (BP) NO SI C3 
!



DIVISIONES	PRODUCTIVAS

Nivel de 
prioridad 

División 

1 Cuarentena 
2 Núcleos genéticos y cría de reproductores 
3 Maduración y producción de nauplio y larvicultura 
4 Precría 
 Piscinas de engorde 

5 Alimento fresco y alimento vivo 
6 Plantas de proceso, oficinas y áreas de tránsito 

!



Animales libres de
enfermedades de la 
categoría C1

O O O O N/A N/A N/A N/A N/A

Desinfección del
agua de entrada O O O O O O R N/A N/A

Recirculación del
agua (RAS) R R R R R N/A N/A N/A N/A

Instalaciones 
completamente 
cerradas

O R O O R N/A N/A N/A N/A

Instalaciones 
cubiertas N/A O N/A N/A R N/A N/A N/A N/A

Ubicación en zona
diferente al área de
produccion 

O O O O N/A N/A N/A N/A N/A

Tratamiento de
efluentes O N/A N/A N/A N/A* N/A* N/A O N/A

Tratamiento de
sólidos O O O O O O O O O

Acceso restringido O O O O O O O O N/A
Pi
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MOVIMIENTOS	ENTRE	ZONAS	Y	AREAS

No permitido
Se permite movimiento
para entrega de postlarva.
(A excepción de la
cuarentena)

Bajo/ 
moderado

Bajo/ 
moderado

Entrega de alimento, y
servicios

Bajo 
moderado

Bajo 
moderado

No hay restricción

Riesgo alto Riesgo moderado

Riesgo bajo

Riesgo bajo

Movimiento de personal entre zonas
Acceso

De Para
Riesgo moderado Riesgo alto

Algas& Larvas& Postlarvas& Artemia&

1. Piscinas de engorde /precría 
 

 
 
 

2. Larvicultura 

 

Poblacion&nueva& Poblacion&vieja&

Poblacion&no&infectada& Poblacion&infectada&



PROCEDIMIENTOS	OPERATIVOS	ESTANDARES







PLAN	DE	CONTINGENCIA
Patógeno Categoría Cuarentena Reproductores 

Postlarvas 
y precría 

Engorde 

AHPND 
(EMS) 

C1 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 

WSD C1 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 

IMNV C1 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 

TSV C1 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 

YHV C1 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 
EHP C2 Eliminar Eliminar Eliminar - 

NHP C2 Eliminar Eliminar Eliminar 
Si hay mortalidad 

Cosechar/ eliminar 

IHHNV C3 Eliminar 
Selección 
individual 

- - 

BP C3 
Selección 
individual 

Selección 
individual 

Eliminar si 
es severo 

- 

MBV C3 
Selección 
individual 

Selección 
individual 

Eliminar si 
es severo 

- 

!
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LISTA	DE	ENFERMEDADES	DE	PECES	
IMPORTANTES	EN	COLOMBIA

Patógeno CATEGORIA

Iridovirus de la dorada 
japonesa RSIVD C1

Síndrome epizoótico 
ulcerativo – Aphanomyces 

invadens
C1

Encefalopatia y retinopatia 
viral (VER) o (VNN) - 

Nodavirus
C1

Flexibacter C2
Estreptococos agalactiae 

– Estreptococos iniae C2

Vibriosis – Vibrio spp. C2
Benedenia spp. C3

Ictiosporidium spp. – C2
Cryptocaryon irritans – C2

Amyloodinium spp C2

Aeromonas  hydrophila C1

Tilapia lake virus C1 No    x

LISTA DE
 LA OIE (2015)
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ESTADO	SANITARIO	DEL	SECTOR	CAMARONICULTOR



ESTADO	SANITARIO	DEL	SECTOR	
CAMARONICULTOR	DE	LA	COSTA	CARIBE

Año BP
ENTERITIS,

HEMOCITICA ESPIROPLASMA HAPLOSPORIDIUM HPV IHHNV MICROSPORIDIOS NHP TSV VIBRIOSIS Total
1996 1 5 1 3 1 11
1997 1 1 4 6
1998 3 1 4 1 9
1999 1 13 23 21 5 8 71
2000 23 33 14 30 12 112
2001 3 21 31 4 14 10 7 90
2002 34 6 32 1 2 19 16 15 125
2003 7 3 2 9 7 3 4 35
2004 2 23 10 7 4 1 12 19 15 93
2005 22 8 11 4 5 20 27 24 121
2006 4 30 5 8 1 1 10 37 34 130
2007 23 3 5 1 1 9 27 31 100
2008 5 26 1 2 6 2 6 18 23 89
2009 8 22 7 7 5 6 8 23 27 113
2010 4 16 2 4 1 2 17 19 65
2011 1 12 2 2 7 1 10 12 47
2012 1 3 1 4 5 7 3 11 13 48
2013 7 2 3 1 0 2 4 19
2014 1 10 18 1 0 4 10 44
2015 0 12 0 0 4 200 5 158 0 18
Total 32 301 36 8 173 113 35 111 260 259 1328
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Dis Aquat Org 62: 255–264, 2004

signal, visualized as a blue/black precipitate associated
with the cellular changes caused by the spiroplasma
infection, was seen in both naturally and experimen-
tally infected specimens. The DIG-labeled probe failed
to hybridize with the SPF sample and with any of the
shrimp infected with other types of bacteria.

A positive reaction to the DIG-labeled spiralin probe
(i.e. deposition of a dark blue/black precipitate) was
observed within the following tissues/organs: ventral

nerve cord (including nerve tracts, ganglia and neuri-
lema), skeletal muscle, heart, antennal gland, lymphoid
organ, fibrous connective tissue within the hepatopan-
creas, spongy connective tissue around the stomach,
gill filaments, and subcutis of carapace and body
appendages. The positive reaction to the probe could
also be observed within the cytoplasm of cells in
the affected organs/tissues, and also diffusely near
necrotic foci (Fig. 4).

260

Fig. 2. Transmission (TEM) and scanning (SEM) electron microscopy of bacteria from inoculated media. (A,B) TEM of negatively
stained bacterial preparations showing their filamentous morphology as well as presence of vesicular blebs (arrows); (C,D) SEM 

microphotographs showing examples of helical forms. Scale bars: A = 0.5 µm; B = 1.0 µm; C, D = 2.0 µm

Fig. 3. Electrophoretic patterns in a 1% agarose gel using (A) bacterial 16S rRNA primers and (B) spiroplasma-specific primers.
Geographical origins of bacterial isolates are given in parentheses: Lane 1 = 1 kb marker; Lane 2 = Vibrio parahaemolyticus
(Ecuador); Lane 3 = V. parahaemolyticus (Texas, USA); Lane 4 = Vibrio sp. (Mexico); Lane 5 = Vibrio sp. (Madagascar); Lane 6 =
V. parahaemolyticus (Arizona, USA); Lane 7 = Vibrio sp. (Texas, USA); Lane 8 = V. vulnificus (Hawaii, USA); Lane 9 = V. algi-
nolyticus (Madagascar); Lane 10 = Aeromonas sp. (Louisiana, USA); Lane 11 = V. fluvialis (Arizona, USA); Lane 12 =
Pseudomonas sp. (Louisiana, USA); Lane 13 = necrotizing hepatopancreatitis (Texas, USA); Lane 14 = shrimp spiroplasma, 

positive control (Colombia); Lane 15 = negative specific pathogen-free control (Hawaii, USA)
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HEPATOPANCREATITIS	NECROTIZANTE
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VIRUS	SINDROME	DEL	TAURA
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Otras enfermedades
Enfermedad 

Listado 
en el 

código de 
la OIE 
(2015) 

Presente en el Caribe 
colombiano 

TECNICA 
ESTANDARIZADA 

1. Enfermedad de las 
manchas blancas (WSD) 

SI NO! SI 

3. Enfermedad de la 
cabeza amarilla (YHV) 

SI NO! SI 

4. Mionecrosis infecciosa 
(IMNV) 

SI NO! SI 

5. Necrosis 
hepatopancreatica aguda 

(AHPND /(EMS) 

NO NO! SI 

7. Microsporidiosis en 
hepatopancreas (EHP) 

NO NO! SI 

8. Baculovirosis esférica 
en P. monodon (MBV) 

NO NO! SI 

9. Enfermedad 
hipodérmica y 

hematopoyética 
infecciosa (IHHNV) 

SI SI! SI 

10. Microsporidiosis en 
musculo 

NO SI! SI 

!
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THE UNrvERsrIvor

Aruzorun.
ItrcsoN Anrzor.r*

April6,2015
Dr. Fernando Aranguren
CANIACUA
Centro Comercial La Matuna, oficina 215
Cartagena de India
COLOMBIA

Email: faranguren@ceniacua.org; msalazar@ceniacua.org

Dear Dr. Aranguren,

Thank you for your participation in the February-20l5 Ring test for PCR laboratories. In the
following pages you will find a summary of your results along with those of 20 other participants. As it is
customary, the names of the labs have been substituted by a code letter. The letter assigned to your
laboratory is the letter "J'. On this occasion, we had the participation of laboratories from 11 countries as
follows: Brazil (1 laboratory), Colombia (1 laboratory), Ecuador (2 laboratories), India (1 laboratory),
Kingdom of Saudi Arabia (4 laboratories), Madagascar (1 laboratory), Malaysia (l laboratory), Mexico (6
laboratories), Mozambique (2 laboratories), Nicaragua (l laboratory) and USA (l laboratory).

The pathogens represented in the panel of samples you received were TSV, YHV, IMNV, NHp
(Hepatobacter penaei), WSSV and IHHNV. Specific pathogen-free (SPF) shrimp tissue that was free of
these pathogens was also included in the sample sets for DNA and RNA extraction. Additionally, on this
occasion, one of the samples contained more than one pathogen (your sample D-1). A summary of the
results from all of the participants is shown in Table 1. If a laboratory did not test for a particular
pathogen, the designation 'oN-An" (Not Analyzed) was used. If no pathogens were detectid in the
sample, the designation 'ND" (Not Detected) was used. If a sample was reported incorrectly, the box
appears shaded to indicate the incorrect result. Tables 2 and 3 show summaries of methodology and
turnaround times, respectively.

Your laboratory chose to detect the following pathogens: TSV, YHV, IMNV, WSSV, IHHNV
and NHP (Hepatobacter penaei). As you could see in Table l, your laboratory reported all these DNA
and RNA samples correctly. Congratulations.

Thank you for your participation in this Ring test. We hope that the results will assist you in your
diagnostic work and that you found this exercise useful in assessing your detection/diagnostic
capabilities. A printed copy of this report will be mailed to your address in Cartagena de Indias,
Colombia.

Aqulcur,TURE P,q.rHoLocy LABoRAToRy
School ofAnimal & Comparative Biomedical Sciences Bklg. #90, Room 102

ll17 [,. Lowell Street, Tucson, Arizona 85721-0090
Phone: 520-621 -4438; Email: aquapath@ag,arizona,edu

$*".ruu QaF,,*-,r,
Donald V. Lightner, PhD
Professor

Disclosure: This Ring test is intended only as a means to evaluate proficienoy in tie detection of shrimp pathogens by RT-pCRlpCR. This Ring
test is not a certification of the participating laboratory(ies) or of the technician(s) performing such tests. Based on the results of this Ring test, a
laboratory should be able to make modifications/improvements as needed.

iate Research Professor

Page I of10
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EMS+in+China+�+Photos+courtesy+of+Mr.+Luyi+

Juvenile+Penaeus+vannamei++from+Vietnam.+++
Left+with+EMS\+right+appears+normal.+

NECROSIS	HEPATOPANCREATICA	
AGUDA	AHPND



ESTADO	SANITARIO	DEL	SECTOR	PISCICOLA



ESTREPTOCOCOSIS



INFESTACION	POR	AMYLOODINIUM	SPP



Mendoza et al.: Epitheliocystis in cobia larvae in Colombia

identified with any of the sequences with the excep-
tion of Endozoicomonas elysicola.

DNA samples from diseased and healthy larvae, and
DNA extracted from Vibrio sp., Pseudomonas sp. and
Aeromonas sp. isolates, were PCR amplified in an Axy-
gen thermocycler. The PCR reaction mixture contained
10 mM PCR buffer (Tris-HCl, 50 mM KCl, pH 8.3),
1 mM of each dNTP, 10 pmol of each primer, 2.5 U Go-
Taq Hot start polymerase (Promega), 1.5 mM MgCl2,
100 to 300 ng DNA template and sterile H2O in a 20 µl
volume. Cycling conditions were initial denaturing
step for 4 min at 95°C; 30 cycles of denaturing for 30 s at
95°C, annealing for 30 s at 62°C and extension for 30 s
at 72°C; and final extension at 72°C for 4 min.

For in situ hybridization, a digoxigenin (DIG)-
 labeled probe was obtained by PCR amplification us-
ing the primers and cycling conditions described
above and the DIG-11dUTP labeling system (Roche
Applied Science). In situ hybridization was performed
according to Alonso et al. (2004). Over night hybri -
dization with the probe was carried out in a humid
chamber at 42°C and the colorimetric detection of
 hybridization signal was carried out with nitroblue
tetrazolium chloride/5-bromo-4-chloro-3-indolyl phos -
phate. Sections were counter-stained with 0.5% Bis-
marck Brown Y. Staining controls were performed in
tissue sections without the DNA probe. Negative con-
trols were run in tissue sections of healthy animals
without the presence of histological lesions in gills.

RESULTS

Clinical signs of the outbreak

During the 3 outbreaks in 2010 and 2011, the first
clinical signs were the presence of lethargic animals
and decreased feed consumption. Gill edema and
congestion, manifested as ‘red head’, was character-
istic of symptomatic animals. Flared operculum and
air gasping at the water surface occurred at late
stages. Cumulative mortality reached 100% in one of
the episodes. In wet mount analysis, numerous spher-
ical dark brown cysts between 50 and 70 µm in diam-
eter were detected in the gills of symptomatic larvae.
In severely affected animals nearly all gill filaments
had numerous cysts (Fig. 2).

Histopathology and in situ hybridization

Histopatholgical examination of larvae from the 3
outbreaks showed the presence of a large number of

dense basophilic bodies, located within the hypertro-
phied epithelial cells of gills (Fig. 3). Cysts were
located predominately at the base of the filaments
with fewer cysts detected near the distal area. Fur-
thermore, inclusions were not evenly distributed
among the filaments; some filaments had up to
6 cysts while others showed no pathology. Gill rakers
were also affected, mainly with one cyst per raker.
Cysts stained clearly Gram-negative using the Gram-
Twort staining.

Lesion development progressed as follows. (1)
Small cyst-like bodies (1−2) found in less than 30% of
the gill primary lamellae. (2) Increase in the number
and size of the bodies reaching 5−6 per filament and
compromising more than 50% of the gill filaments.
(3) The number of bodies can reach up to 20 cysts per
filament. Although only slight pathological changes
were found near the cysts, some of the larvae with
severe infestation showed mild, multifocal hyper -
plasia with occasional focal lamellar fusion and
 clubbing.

33

Fig. 2. Wet mount of gills from diseased Rachycentrum
canadum larvae. The cysts appear as rounded dark bodies. 

Scale bar = 100 µm (100×)

Fig. 3. Hematoxylin and eosin stained sections from forma-
lin-fixed and paraffin-embedded gill tissues from symp -
tomatic cobia Rachycentrum canadum larvae. The cysts
appear in epithelial cells as regular rounded, basophilic 

structures. Scale bar = 100 µm (100×)
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INFLAMACION	PROLIFERATIVA	DE	LA	BRANQUIA
Endozoicomonas elsycola



NEOBENEDENIA	SPP



Otras enfermedades

Patógeno CATEGORIA 
LISTA DE 

LA OIE 
(2015) 

TECNICA 
DIAGNOSTICA 

ESTANDARIZADA 

Iridovirus de la dorada japonesa 
RSIVD C1 Si SI 

Síndrome epizoótico ulcerativo – 
Aphanomyces invadens C1 Si  

Encefalopatia y retinopatia viral 
(VER) o (VNN) - Nodavirus C1 No SI 

Endozoicomonas elsycola  C2 No SI 
Flexibacter C2 No  

Estreptococos agalactiae – 
Estreptococos iniae C2 No SI 

Vibriosis – Vibrio spp. C2 No SI 
Benedenia spp. C3 No SI 

Ictiosporidium spp. – C2 No SI 
Cryptocaryon irritans – C2 No SI 

Amyloodinium spp C2 No SI 
Aeromonas  hydrophila C2 No SI 

!



LABORATORIO	DE	INFECCIONES	
EXPERIMENTALES

INFECCIONES	VIRALES



INFECCIONES	VIRALES

• PRUEBA	DE	DESAFIO	WSSV
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INFECCIONES	VIRALES
Prueba de	desafio WSSV	2015

!!!!!!!!!!!!!!!!!!!!!!!

!
Prueba!de!desafío!WSSV!Enero!!2015!

Programa!de!Salud!Animal!

!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!

Los parámetros de salinidad y temperatura fueron de 25 ppt y 25-26oC 
respectivamente. La duración de los bioensayos para WSSV fue de 15 días. Las 
infecciones experimentales de WSSV se realizaron per os usando papilla infectada 
de WSSV teniendo en cuenta de dar el 5% de la biomasa del tanque distribuido en 
dos raciones. Antes de la infección, los animales se dejaron en el tanque por 3 
días para su aclimatación. Diariamente se retiraron los camarones muertos y se 
registro la población y el tanque al cual pertenecía. La duración de la prueba fue 
de 15 días. Al final de la prueba, los camarones fueron contados por población en 
cada tanque para determinar su sobrevivencia final.  

 
 
RESULTADOS 
 
Los resultados de la prueba de desafío fueron contundentes en términos de 
sobrevivencia. En la figura 2 se presentan los resultados de la prueba de desafío 
al WSSV 

 
Figura 2. Resultados de la curva de sobrevivencia de una población 
resistente (T) y dos poblaciones susceptibles (C yM) desafiadas 
experimentalmente al WSSV  
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INFECCIONES	VIRALES

• Prueba de	desafio TSV	2015
Resultados REPLICA 

1 
REPLICA 2 REPLICA 3 

Inicial 30 30 30 
Final 28 25 29 

Fijados 1 1 1 
Muertos   2   

Total 29 28 30 
Sobrevivencia final (%) 96.7 93.3 100.0 

!

Conclusion:	Los	animales del	programa de	mejoramiento
genetico continuan siendo altamente resistentes al	TSV
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VARIABILIDAD	DE	LOS	GENES	DE	WSSV

Celula de	camarón

WSSV

Camarones
resistentes vs
susceptibles

LV	Rab-7

RNA

cDNA
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VP	28
Es la	proteina del	
WSSV	involucrada
en	la	adherencia
con	las celulas de	
camaron



LV	Rab 7
Es la	proteina del	

camaron a	la	cual se	
adhiere el	WSSV

WSSV





Resultados de	diseño experimental
Nº 

muestra 
Nombre  
muestra 

Día de 
toma de 
muestra 

Población Susceptibilidad  
tiempo de 
muerte: 

Alelo 
posición 134 

16 897 Día 2 pi Cartagena Alta AA 
17 898 Día 2 Pi Cartagena Alta AC 
18 899 Día 2 Pi Cartagena Alta AC 
19 913 Día 4 pi Cartagena Media AC 
20 900 Día 2 Pi Rojo Alta  AC 
22 921  Día 42 pi Rojo Baja CC 
23 908 Día 3 Pi Azul Alta  AC 
24 914 Día 5 pi Azul Media CC 
25 916 Día 8 pi Rojo Media CC 
26 922  Día 42 pi Azul Baja CC 
27 923  Día 42 pi Azul Baja CC 
28 924 Día 8 pi Control Azul Control AA 
29 926 Día 8 pi Control 

Cartagena 
Control AC 

30 928 Día 8 pi Control rojo Control AA 
!



Distribución 
alélica 

Total Población 
resistente a 

WSSV 

Población 
susceptible a 

WSSV 
Homocigoto AA 3 2 1 
Homocigoto CC 5 5 0 
Heterocigoto AC 6 2 4 

!

Camarones con	el	alelo CC	en	la	posicion 134	del	gen	
LVRab 7	puede estar relacionada a	resistencia al	WSSV	



QUE	FALTA	POR	HACER?
§ Certificar los	laboratorios con	la	norma ISO	17025
§ Implementar en	su totalidad el	manual	de	Bioseguridad
§ Continuar con	los	monitoreos	sanitarios en	camarón
§ Continuar con	los	monitoreos	sanitarios en	peces marinos y	

dulceacuicolas
§ Determinar las enfermedades que afectan las especies de	peces

nativas
§ Desarrollar vacunacion para tilapia
§ Prevenir el	ingreso de	nuevas enfermedades en	la	zona Caribe:	

§ En	Tilapia	Lake	virus	
§ En	camarón:	WSSV,	AHPND	(EMS)
§ En	peces marinos:	VNN,	RSIVD

§ Continuar con	la	busqueda de	marcadores de	resistencia al	WSSV	
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