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Detection of 
Litopenaeus 
vannamei 
nodavirus 
(LvNV) in 
farmed shrimp 
in Ecuador

Adult L. vannamei shrimp with muscular necrosis. The gills sample of this shrimp tested positively for LvNV.
Camarón adulto L. vannamei con necrosis muscular. La muestra de branquias de este camarón resultó positiva para LvNV.

By Jose Melena, Ph.D.*

The CENAIM-ESPOL 
Foundation (National 
Aquaculture and Marine 
Research Centre of the 

Litoral Higher Polytechnic School) 
informs the shrimp farming sec-
tor that the virus denominated 
Litopenaeus vannamei nodavirus 
(LvNV) has been detected in adult 
shrimps in a shrimp farm in Guayas 
Province, in Ecuador. 

The LvNV is a causing agent of 
muscular necrosis, recently identi-
fied in Penaeus (Litopenaeus) van-
namei shrimp cultivated in Belice 
(Tang et al., 2007). The discovery 
of this virus at a local level is the 
product of a programme initiated by 
the CENAIM some months ago for 

the implantation and evaluation of 
diagnostic protocols with the object 
of looking locally for possible exotic 
viruses reported in the cultivation of 
L. vannamei in other countries. 

The programme contemplates 
the introduction of protocols for 
the molecular detection of viral 
pathogens by means of the Reverse 
Transcriptase Polymerase Chain 
Reaction (RT-PCR). In this context, 
CENAIM received in 2007 a batch 
of 9 shrimps from a shrimp farm 
in Guayas Province with muscular 
tissue (tail) necrosis very similar 
to that observed in shrimp infected 
with the virus of infectious muscu-
lar necrosis (infectious myonecrosis 
virus, IMNV), which is a virus that
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originated in Brazil (Poulos et al., 
2006). Five shrimp were analyzed 
by RT-PCR for the IMNV and four 
shrimp by histology. 

All the samples examined tur-
ned out to be negative for IMNV 
using the RT-PCR technique with an 
IQ2000 kit. However, the four sam-
ples analyzed by histology showed 
muscular necrosis. Due to the par-
ticularity of the lesions observed, 
the CENAIM carried out a sampling 
towards the end of February at the 
same shrimp farm. The sample was 
made up of individual adult shrimp 
(16 g) collected during the harves-
ting of two pools. 

A total of 10 individual shrimps 
were examined by means of RT-PCR 
for IMNV, using gills as objective tis-
sue. On the other hand, 19 individual 
shrimp were examined by histology. 
As in the previous case, all animals 
analyzed by RT-PCR tested negative 
for IMNV, while 8 of the 19 shrimp 
presented muscular necrosis.

To corroborate the nature of the 
agent involved in the appearance of 
muscular necrosis identified in the 
shrimp cultivated locally, 3 blind 
individual samples corresponding 
to the gills of three adult shrimp 
of different origins were sent to 
the Aquatic Pathology Laboratory 
of Arizona University, United States, 
for its analysis by RT-PCR for the 
following virus: IMNV, Yellow Head 
Virus (YHV), Taura Syndrome Virus 
(TSV) and LvNV. The results of the 
analysis carried out on the three 
samples determined that two were 
negative for all the virus tested, 
whereas the sample corresponding 
to the sample of animals obtained 
at the end of February in the refe-
rred shrimp farm, tested positive for 
LvNV. The analyzed sample came 
from a shrimp that presented mus-
cular necrosis (See photograph). 

The specialized literature has 
indicated at least 3 virus that cause 
muscular necrosis  in shrimp: the 
Macrobrachium rosenbergii nodavi-
rus (MrNV), which was isolated in 
fresh water cultivated shrimp (Arcier 
et al., 1999), the IMNV, identified in 
L. vannamei cultivated in Brazil, 
and the LvNV, identified in L. van-
namei cultivated in Belice.

The IMNV and LvNV are ARN 
virus, which cause very similar mus-
cular tissue lesions in L. vannamei, 
however, due to its molecular cha-
racteristics they have been located 
in two different families: Totiviridae 
and Nodiviridae, respectively. 

Conclusions
Several shrimp analyzed by histology 
have presented muscular tissue (tail) 
necrosis very similar to that caused 
by the IMNV virus. However, this 
virus has not been detected by RT-
PCR in any of the shrimp samples 
analyzed by the CENAIM to date. 
The molecular detection of LvNV 
in a local shrimp sample, made by 
the Aquatic Pathology Laboratory of 
Arizona University, would explain 
the etiology responsible for the 
muscular necrosis observed in seve-
ral local samples

The CENAIM does not have 
information on the prevalence of the 
LvNV virus in the country’s shrimp 
farms, for this it would be necessary 
to execute a systematic and statisti-
cally validated monitoring plan.

The CENAIM does not have any 
information or evidence that would 
suggest the association of this virus 
with mortality rates in shrimp farms 
in Ecuador. The production rates 
achieved in 2006 would suggest that 
this virus has not had an impact 
on the shrimp farming industry in 
Ecuador to date.

El LvNV es un agente causal de 
necrosis muscular, recientemente 
identificado en camarones Penaeus 
(Litopenaeus) vannamei cultivados en 
Belice (Tang et al., 2007). El hallazgo 
de este virus a nivel local se produce 
como resultado de un programa inicia-
do por el CENAIM hace varios meses 
atrás para la implantación y evalua-
ción de protocolos de diagnóstico 
con el objetivo de buscar localmente 
posibles virus exóticos reportados en 
cultivos de L. vannamei desarrollados 
en otros países. 

El programa contempla la implan-
tación de protocolos para la detección 
molecular de patógenos virales median-
te la técnica de Reverse Transcriptase 
Polymerase Chain Reaction (RT-PCR). 
Dentro de este contexto, el CENAIM 
recibió en febrero del 2007 un lote de 
9 camarones de una camaronera de 
la Provincia del Guayas con necrosis 
del tejido muscular (cola) muy seme-
jante a la observada en camarones 
infectados con el virus de la necrosis 
muscular infecciosa (infectious myo-
necrosis virus, IMNV), el cual es un 
virus originario de Brasil (Poulos et al., 
2006). Se analizaron 5 camarones por 
RT-PCR para el IMNV y 4 camarones 
por histología. 

Todas las muestras examinadas 
resultaron ser negativas para IMNV por 
la técnica de RT-PCR utilizando el kit 
IQ2000. Sin embargo, las 4 muestras 
analizadas por histología mostraron 
necrosis muscular. Debido a la parti-
cularidad de las lesiones observadas, 
el CENAIM realizó a fines de febrero 
un muestreo en la misma camaronera. 
Las muestras fueron conformadas por 
camarones adultos individuales (16 
g) tomados durante la cosecha de 2 
piscinas.

Un total de 10 camarones indivi-
duales fueron examinados mediante 
RT-PCR para IMNV, utilizando bran-
quias como tejido objetivo. Por otro 
lado, 19 camarones individuales fueron 
examinados por histología. Al igual que 
en el caso anterior, todos los animales 
fueron negativos para IMNV por RT-
PCR, mientras que 8 de 19 camarones 
presentaron necrosis muscular.

Para corroborar la naturaleza del 
agente involucrado en la aparición de 
la necrosis muscular identificada en 
camarones cultivados localmente, 3 
muestras ciegas individuales corres-
pondientes a branquias de 3 camaro-
nes adultos de diferente origen fueron 
enviadas al Laboratorio de Patología 
Acuática de la Universidad de Arizona, 
EU de Norteamérica, para su análisis 
por RT-PCR para los siguientes virus: 
IMNV, Yellow Head Virus (YHV), Taura 
Syndrome Virus (TSV) y LvNV. Los 
resultados de los análisis practicados 
a las 3 muestras determinaron que 2 

de ellas fueron negativas a todos los 
virus examinados, mientras que la 
muestra correspondiente al lote de ani-
males obtenidos a fines de febrero de 
la camaronera referida, resultó positiva 
a LvNV. El camarón del cual provino la 
muestra analizada presentó necrosis 
muscular (ver fotografía).

En la literatura especializada se han 
señalado al menos 3 virus que causan 
necrosis muscular en camarón: el 
Macrobrachium rosenbergii nodavirus 
(MrNV), el cual fue aislado en cama-
rón de agua dulce cultivado (Arcier et 
al., 1999), el IMNV, identificado en L. 
vannamei cultivado en Brasil y el LvNV, 
identificado en L. vannamei cultivado 
en Belice.

El IMNV y LvNV son virus de ARN, 
que causan lesiones muy similares 
en tejido muscular de L. vannamei, 
sin embargo por sus características 
moleculares han sido ubicados en 
dos familias diferentes: Totiviridae y 
Nodaviridae, respectivamente.

Conclusiones
Varios camarones analizados por his-
tología, han presentado necrosis del 
tejido muscular (cola) muy similar a las 
causadas por el virus IMNV. Sin embar-
go, este virus no ha sido detectado por 

RT-PCR en muestra alguna de cama-
rón analizado por el CENAIM hasta el 
momento. La detección molecular de 
LvNV en una muestra local de camarón 
por parte del Laboratorio de Patología 
Acuática de la Universidad de Arizona, 
explicaría la etiología responsable de la 
necrosis muscular observada en varias 
muestras locales.

El CENAIM no posee información 
sobre la prevalencia del virus LvNV en 
las camaroneras del país, para lo cual 
se requerirá de la ejecución de un plan 
de monitoreo sistemático y estadísti-
camente validado.

El CENAIM no posee información o 
evidencia alguna que permita asociar 
la presencia de este virus con mor-
talidades en cultivos de camarón en 
el Ecuador. Las producciones alcan-
zadas en el 2006 sugieren que este 
virus no ha presentado un impacto en 
la industria camaronera Ecuatoriana 
hasta el momento.
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