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PATHOGEN INFORMATION

1. CAUSATIVE AGENT

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

Pathogen type
Virus.
Disease name and synonyms

White tail disease (WTD), White muscle disease
(WMD).

Pathogen common name and synonyms
Macrobrachium rosenbergii Nodavirus (MMNV).
Taxonomic affiliation

1.4.1. Pathogen scientific name (Genus,
species, sub-species or type)

Macrobrachium rosenbergii Nodavirus (MMNV).
1.4.2. Phylum, class, family, etc.

Family: Nodaviridae.

Description of the pathogen

MMV is an icosahedral non-enveloped RNA vi-
rus with a size of 2627 nm in diameter. Viral
replication in the cytoplasm of connective tissue
cells of most organs and tissues. It is composed
of two linear single stranded RNAs (genome) and
CP-43 (capsid) (Bonami et al., 2005).

XSV is a satellite virus with a diameter of 14—
16 nm, associated with MMNV. It consists of a lin-
ear single stranded RNA (genome) and CP-17
(capsid) (Bonami et al., 2005).

Both these viruses have been found to be asso-
ciated with the disease. However, the role of
MMV and XSV is not yet clear.

Authority (first scientific description, ref-
erence)

ARCIER J.M., HERMAN F., LIGHTNER D.V., REDMAN
R., MARI J. & BoNaMI J.R. (1999). A viral disease
associated with mortalities in hatchery-reared
postlarvae of the giant freshwater prawn Macro-
brachium rosenbergii. Diseases of Aquatic Or-
ganisms, 38, 177-181.

QIAN D., SHI Z., ZHANG S., CA0 Z.,, Lu W,, LI L,,
XiE Y., CAMBOURNAC |. & BonaMI J.R. (2003). Extra
small virus-like particles (XSV) and nodavirus as-
sociated with whitish muscle disease in the giant
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freshwater prawn, Macrobrachium rosenbergii.
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rosenbergii nodavirus and extra small virus-like
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Pathogen environment (fresh, brackish,
marine waters)

Brackish and freshwater.

. MODES OF TRANSMISSION

Routes of transmission (horizontal, verti-
cal, direct, indirect)

Vertical and horizontal transmission

Hameed et al., 2004).

(Sahul

Life cycle
Replication in the cytoplasm of cell.

Associated factors (temperature salinity,
etc.)

Unknown.
Additional comments

None.

. HosST RANGE

Host type

Giant Freshwater prawn or Malaysian prawn.
Host scientific names

Macrobrachium rosenbergii (De Man).
Other known or suspected hosts

Unknown so far.

1 White tail disease card developed to support the NACA/FAO/OIE regional quarterly aquatic animal disease (QAAD) reporting
system in the Asia-Pacific. NACA, Bangkok, Thailand. 7 pp. A.S.Sahul Hameed (2005). Aquaculture Division, Dept. of Zoology,
C.Abdul Hakeem College, Melvisharam — 632 509, Vellore Dt., Tamil Nadu, India. Tel:+91-4172-269487, Fax:+91-4172-266487,
e-mail: cah sahul@hotmail.com

OIE Aquatic Animal Disease Cards, 2007



3.4. Affected life stage
Larvae, post-larvae and early juvenile.
3.5. Additional comments

No evidence of adult life stages being affected.
Adults might act as carriers.

4. GEOGRAPHICAL DISTRIBUTION
4.1. Region

Northern South America (Caribbean region) and
Asia.

4.2. Countries

French West Indies, Dominican Republic (Carib-
bean region), China, Taipei China and India.

4.3. Additional comments

Clinical signs and mortality patterns appear simi-
lar in China, Taipei China and Indian outbreaks
and it may be assumed that movement of some
common prawn population source might be the
reason for the wide distribution of the WTD.
However, further studies are required to under-
stand the geographic distribution.

DISEASE INFORMATION

5. CLINICAL SIGNS AND CASE DESCRIPTION

5.1. Host tissues and infected organs

Abdomen (Tail) is particularly milky and opaque.
The discoloration appears to start at the tail ex-
tremity (telson region) and gradually progress
towards the head (Figure 1). Eventually all mus-
cles in the abdomen and cephalothorax are af-
fected. Very few post-larvae presenting these
signs survive and survivors seem to grow nor-
mally in grow-out ponds.

5.2. Gross observations and macroscopic le-
sions

Affected post-larvae are more milky and opaque
(Figure 1). Appearance of these clinical signs
usually followed by death with variable mortality
rate reaching up to 95%. The tissues most af-
fected in moribund PLs/early juveniles are stri-
ated muscles of the abdomen and cephalothorax
and intratubular connective tissue of the hepato-
pancreas.

5.3. Microscopic lesions and tissue abnormal-
ity
Multifocal areas of hyaline necrosis of muscle fi-
bres are found in the striated muscle (Figure 2).

5.4. OIE status
Not listed by the OIE.

6. SociAL AND ECONOMIC SIGNIFICANCE

WTD causes significant damage to the critical life
stage i.e. post-larvae of the host. Heavy mortalities of
post larvae in hatcheries and pond nurseries cause

significant economic loss and affect the livelihoods of
primary producers.

7. ZOONOTIC IMPORTANCE

None.

8.2.

8. DiAGNosTIC METHODS
8.1.

Screening methods
8.1.1. Level |

None.

8.1.2. Level ll

None.

8.1.3. Level lll: Reverse-transcriptase poly-
merase chain reaction (RT-PCR) and loop-
mediated isothermal amplification (LAMP).

RT-PCR is a method used to amplify cDNA cop-
ies of RNA. The primer sequence for MMV is 5'-
GCG-TTA-TAG-ATG-GCA-CAA-GG-3  (forward)
and 5-AGC-TGT-GAA-ACT-TCC-ACT-GG-3’ (re-
verse) with amplified product size of 425 bp (Fig.
2). For XSV, 5-GGA-GAA-CCA-TGA-GAT-CAC-
G-3 (forward) and 5-CTG-CTC-ATT-ACT-GTT-
CGG-AGT-3' (reverse) with amplified product of
500 bp (Fig. 2) (Widada et al., 2003; Sahul
Hameed et al., 2004a; Widada et al., 2004).

LAMP is intended to amplify cDNA copies of
RNA. Four (MMNV) or six primers (XSV), able to
recognize respectively six or eight sequences,
were used. This methodology is under develop-
ment (Pathogens and Immunity, CNRS/UM2,
Universite Montpellier I, Montpellier, France).

Presumptive methods
8.2.1. Level |: Gross observations.

Presence of post-larvae with whitish colour fol-
lowed by mortality, 2 to 3 days after the conver-
sion of first post-larva in larval rearing tanks. The
abdomen (tail) becomes milky white and opaque.
Mortalities reach to maximum around fifth day af-
ter the appearance of the first gross sign result-
ing in complete drain-out of the tank.

8.2.2. Level IlI: Histopathology

Histopathological changes are characterized by
pale to darkly basophilic, reticulated cytoplasmic
inclusions in the connective tissue cells of most
organs and tissues (Tung et al, 1999). Pryonin
methyl green staining can be used to distinguish
the characteristically green-stained MMV viral
inclusions from hemocyte nuclei (Tung et al,
1999).

8.2.3. Level lll: Virology

MMV is an icosahedral non-enveloped RNA vi-
rus with a size of 2627 nm in diameter. It is
composed of two linear single stranded RNAs.

XSV has a diameter of 14—16 nm and is associ-
ated with MANV with. It consists of a linear single
stranded RNA.

Both the viruses have been found to be associ-
ated with the disease; however, the role of MINV
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and XSV is not yet clear. In view of this, detection
of either virus or simultaneous detection of both
viruses should be reported as WTD or WTD sus-
picion.

8.3. Confirmatory methods
8.3.1. Level |
None.
8.3.2. Level Il
None.
8.3.3. Level lll
RT-PCR and LAMP.

9. ConTROL METHODS

Because Macrobrachium rosenbergii is domesticated
completely and an RT-PCR technique is available for
commercial use, brood stock and seed screening
should be strongly encouraged. The brood stock or
seed tested positive for WTD must be discarded with
proper zoosanitory methods. Usual sanitation and con-
trol protocols for viral infections are recommended.
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Figure 1. Macrobrachium rosenbergii post-larvae showing white tail disease
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Figure 2. In situ hybridization, using MMV probes. a) General view of the cephalothorax of an infected PL;
hybridization was restricted to muscular areas while the hepatopancreas and the gills remained unaffected;
bar: 500 um. b) Positive hybridization in muscular fibrils; nuclei were virus-free and blood cells were uninfected;
bar: 200 um. (Widada et al., 2003).
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Figure 3. RT-PCR detection of MrNV and XSV.
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