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and the early stages of larval development are the most delicate and generally more
sensitive to the microbial attack. In this paper the authors reported an outbreak of
brown spot disease among a wild broodstock of caramote prawn. Results showed
that the etiological agent of disease was Vibrio alginolyticus that caused the disease
in broodstock and in larvae and nauplii also, with 80 % of mortality rate. Accurate

management protocols have been improved to achieve a good production results.

Introduction

Melicerthus kerathurus, commonly called
Caramote prawn, is a very appreciated
crustacean species and recently and been
proposed as a species to breed at the end of
restocking. The stages of hatching and the
early stages of larval development, are the
most delicate, during this period, generally
the mortality is high and the species is more
sensitive to the microbial attack (Prayitno &
Lacthford, 1995). Vibrios, which represent
the dominant part of the normal bacterial

flora, during the stages of larval
development of this species (Haamed,
1993), could be potential pathogenic

(Lightner, 1993).

Vibriosis is the most widespread bacteria
disease in shrimps which affects adults,
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larvae and post larvae, causing high
mortality rate up to 80% in a few days.
Generally vibriosis is attributed to the
following species: Vibrio alginolyticus, V.
parahaemolyticus and Vibrio anguillarum;
these bacteria are opportunistic and are a
part of the normal bacterial microflora of sea

water and that associated with these
organisms (Gomez-Gill et al, 1998;
Mancuso 2014; Mancuso et al. 2013;
Mancuso et al. 2010). They become

pathogenic when there are environmental
stressors (caused by pollution, manipulation
of organisms, changes in temperature,
salinity, etc.) and of course depend on the
receptiveness of the host (Lightner &
Redman, 1998).
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Vibrios thanks to their chitinolytic activity,
penetrate the shell, causing dark spots at the
sites of infection, such as body surface area

and the appendices (Mancuso 2014;
Mancuso et al. 2013; Mancuso et al. 2010).
Vibrio  alginolyticus  causes  serious

economic losses in farmed crustaceans and
mollusks, affecting mainly shrimps, prawns
and lobsters, causing infection to the
carapax, pancreas and septicemia (Bohnel et
al., 1999).

V. anguillarum, is one of the main
etiological agent of vibriosis that can
outbreak if the environmental factors (eg.,
temperature changes) or physiological (eg.,
stressors) change, transforming the bacteria
into a highly pathogenic microorganism.
Other diseases of crustaceans are related to
larval luminescent bacteria such as V.
harveyi (Diggles et al., 2000) and Vibrio sp.,
often associated with a low larval survival
and growth failure (Saulnier et al., 2000).

In this paper we reported the comments
made on an episode of Brown Spot Disease
recorded during an experiment of controlled
reproduction of M. kerathurus.

The experiment was carried out inside the
project MIPAF RIPATT "Experimentation
of a strategy of repopulation with
Melicerthus kerathurus in Coastal Zone
between Capo San Marco and Capo
Granitola" (MIPAF - CNR), in Sicily, Italy.

46 broodstock prawns were placed in the
tanks of Aquaculture Experimental Plant of
Institute for Marine Coastal Environment of
Messina. After 7 days, the broodstock
presented some melanosis and ulcers on the
carapace, 2 days after there was the emission
of the eggs and subsequently the hatching.
Samples of haemolymph were drawn from
adults using sterile siringes, swabs of lesions
were withdrawn from adult specimens,

939

samples of water were analyzed in order to
identify the pathogen. Also, larvae were
sampled and washed in a 20 ml volume of
sterile (autoclaved at 121 C for 15 min) sea
water three times for a duration of 1 min
each, and macerated to a fine paste in a
sterile glass following the Singh et al. 2006
protocol’s.

All the samples were spread on TCBS agar
(Oxoid) for the detection of Vibrios and on
Marine Agar (Microbial Diagnostics) for
counting cultivable heterotrophic bacteria.
All strains were isolated in pure culture and
were performed biochemical tests (oxidase,
catalase, 0129) and physiological (growth at
different temperatures and salinity). The
strains were identified by the use of the
miniaturized system API 20E (bioMérieux),
moreover the enzymatic activity was
assayed using the APl ZYM (bioMérieux)
and finally, in the identified strains, was
performed the antibiogram. The prawns
emitted 158.000 eggs, the temperature was
27.8°C and salinity 37 %o, the hatching rate
was 17.4% and the percentage of larval
mortality was 80%.

The necropsy showed that the broodstock
presented melanosis of the carapax,
sometimes accompanied by ulcers of
greenish-brown on the post-rostral teeth,
chest, abdomen and, in some specimens,
pereiopods, with ulcers even deep greenish-
brown.

Either the embryos inside the eggs and the
nauplii (First Nauplius, N1) showed the ends
of the appendages reddish (Figs.1,2). After
hatching, were recorded setae and furcal
spines missing and malformed and
outbreaks on the body. The analysis carried
out have led to the identification of V.
alginolyticus strain both in lesions than in
the water tank. The tests carried out with the
APl ZYM resulted in the presence of
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chitinases (N-acetyl-B-glucosaminidase)
typical of these bacteria, together with other
enzymatic activities (Table 1). The results of
sensitivity tests showed that the strains were
susceptible to flumequine, sulfametazolo/
trimethoprim and enrofloxacin and were
resistant to tetracycline, oxytetracycline and
amoxicillin, in agreement with the results
obtained from Hormansdofer et al. (2000)
and Singh et al. 2006.

Our study confirms that the presence of
Vibrios is both in water tank and in the
broodstock. The bacteria were found also in
the healthy specimens, confirming the fact
that these microrganisms are normally
present in the bacterial marine flora and
their opportunist nature also according to
Ruangpang and Kitao (1991) and
Vandenberghe et al. (1998). These
opportunistic bacteria cause various kind of
diseases if the organisms, especially during
the early stages of development (eggs or
larvae), are subjected to stress such as:
unstable or sub-optimal environment, high
stocking densities or an inadequate farming
methods.

Previous studies carried out in Taiwan
India, showed episodes of white spot disease
in Penaeus monodon specimens farmed in
extensive (Lee et al 1996, Selvin and Lipton
2003). Vibrio alginolyticus has been
frequently isolated from diseased shrimp as
the etiological agent of vibriosis and has
been described as a principal pathogen of
both penaeids and non - penaeids (Lightner
1988; Baticados, Cruz-Lacierda, de la Cruz,
Duremdez-Fernandez, Gacutan, Lavilla-
Pitogo & Lio-Po 1990; Mohney, Lightner &
Bell 1994; Lee, Yu, Chen, Yang & Liu
1996; Mancuso et al. 2010; Mancuso et al.
2013; Mancuso 2014). A profound
relationship between the abundance of
members of the family Vibrionaceae and
larval mortality (Singh 1990) and the
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predominance of Vibrio in eggs, larvae and
post-larvae of M. rosenbergii (Hameed,
Rahaman, Alagan & Yoganandhan 2003)
was reported. Also Vibrio harvey could
affect crustacean larvae (Diggles et al,
2000) and Vibrio sp. Are, often, associated
with a low larval survival and growth failure
(Saulnier et al 2000).

Karunasagar et al. 1994 investigated the
mass mortality of P. monodon larvae reared
in laboratory, and isolated a strain of V.
harveyi resistant to the antibiotics. V.
harveyi was, also, reported as etiological
agent of Vibriosis in larvae of P. indicus
(Prayitno and Lacthford 1995) and in larvae
of P. monodon (Lavilla-Pitogo et al., 1990).

The operations of capture, transport and
handling in general, must be carried out with
extreme caution in order not to cause micro-
cracks to the carapace, which can become
infected for the presence of Vibrio species
opportunist. ~ These  precautions  are
especially important in the case of
individuals for breeding, since the early
transmission of the disease (eggs and larvae)
causes high mortality, as recorded in this
case. In our case, the short time between
capture and deposition suggests that the
disease was provoked by the capture,
handling and transport. In particular the
transport, that was effectuated without any
refrigeration, may have played the main role
as stressful factor triggering the disease.
And no doubt, that the shrimp may harbor in
their normal microbial flora species of
Vibrio (Gomez-Gil et al., 1998), without
suffering in nature, but the captivity
conditions could induce stress that cause the
proliferation of pathogens and the
consequently outbreak of diseases. It is
therefore necessary to optimize the capture
operations and the transport of subjects in
order to minimize stress.
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Table.1
Api zym

Alcaline phosphatases +++
Esterases (C4) ++
Esterases lipases (C8) +++

Lipases (C14) +
Leucine arilamidases +++
Valine arilamidases ++
Cystine arilamidases
Trypsine ++
a-chimotrypsine +++
Acid phosphatases +++
Naftol-AS-BI-phosphohydrolases ++
a-galattosidases
B-galattosidases

B —glucuronidases
a-glucosidases
B-glucosidases
N-acetil-B-glucosaminidases ++
o —mannosidases

a —fucosidases

Fig.1 Adult of P. kerathurus diseased Fig.2 Diseased embryo

941



Int.J.Curr.Microbiol.App.Sci (2015) 4(10): 938-944

Fig.3 First Nauplius (N1)

References

Aguirre Guzman G. e Ascencio Valle F.
(2000) Infectiuos disease in shrimp
species with aquaculture potential
Resene. Res. Devl. Microbiology 4,
333-348.

Boéhnel H., Lohavanijaya P., Rungin S.,
Schnug C., Seifert H.S.H. (1999)
Active immunization of Black tiger
prown (Penaus monodon) against
vibriosis in Thailand. Berl Minch.
Tierdrztl. Wschr. 112, 289-295.

Béhnel H., Lohavanijaya P., Rungin S.,
Schnug C. & Seifert H.S.H. (1999).
Active immunization of black tiger
prawn (Penaeus monodon) against
vibriosis in Thailand. Berl. Munch.
Tierarztl. Wschr., 112: 289-295.

De la Pefia L. D., Nakai T., Muroga K.
(1995) Dynamics of Vibrio sp. PJ in
organs of orally infected Kuruma
Prawn, Penaeus japonicus Fish
Pathology, 30, 39-45.

De la Pefia L. D., Tamaki K.T., Momoyama
T.N. and Muroga K. (1993)
Characteristic of cousive bacterium of
vibriosis in kuruma prawn, Penaeus
japonicus Aquaculture,115, 1-12.

Diggles B.K., Moss G.A., Carson J. &
Anderson C.D. (2000). Luminous
vibriosis in rock lobster Jasus

942

verreauxi (Decapoda: Palinuridae)
phyllosoma larvae associated with
infection by Vibrio harveyi. Dis.
Aquat. Org., 43: 127-137.

Diggles B.K., Moss G.A., Carson J.,
Anderson C.D. (2000) Luminous
vibriosis in  rock lobster Jasus
verreauxi (Decapoda:Palinuridae)
phyllosoma larvae associated with
infection by Vibrio harveyi. Disease
of aquatic organisms (DAO) 43, 127-
137.

Gjerde J., e Boe B., (1981) Isolation and

characterization of Vibrio
alginolyticus and Vibrio
parahaemolyticus from the

Norwegian costal environment.Acta
Vet. Scand. 22, 331-343.

Gomez-Gil B., Herrera-Vega M.A., Abreu-
Grobois F.A., Roque A. (1998)
Bioencapsulation of two different
Vibrio species in Nauplii of the Brine
Shrimp (Artemia franciscana) Appl.
Environ.Microbiol, 64: 2318-2322.

Gomez-Gil B., Tron-Mayen L., Roque A.,
Turnbull J.F., Inglis V. & Guerra-
Flores A.L. (1998). Species of Vibrio
isolated from hepatopancreas,
haemolymph and digestive tract of a
population of healthy juvenile
Penaeus vannamei. Aquaculture, 163:
1-9.



Int.J.Curr.Microbiol.App.Sci (2015) 4(10): 938-944

Haamed A.S. (1993). A study of the aerobic
heterotrophic  bacterial flora of
hatchery-reared eggs, larvae and post-
larvae of  Penaeus indicus.
Aquaculture, 117: 195-204.

Holt J.G., et al. (1994).Bergey ‘s Manual of
Determinative  Bacteriology. 9"
edition. pp.260-274.

Hormansdofer S., Wentges H., Neugebaur-
Buchler K. & Bauer J. (2000).
Isolation of Vibrio alginolyticus from
seawater aquaria. Int. J. Hyg. Health,
203: 169-175.

Janda J.M., Powers C., Bryant R.G., Abbott
S.l. (1988) Current perspectives on
the epidemiology and pathogenesis of
clinically significant Vibrio spp. Clin.
Microbiol. Rev. 1, 245-267.

Karunasagar 1., Pai R., Malati G.R. e
Karunasagar 1. (1994) Mass mortalita
of Penaeus monodon larvae due to
antibiotic-resistant ~ Vibrio  harvey
infection. Aquaculture 128, 203-209.

Larsen J. L., et al.(1981).A comprehensive
study of environmental and human

pathogenic ~ Vibrio  alginolyticus
strains. Zbl.Bakt.Hyg.,l.Abt Orig A
251, 213-222.

Lavilla-Pitogo C.R., Baticados Ma.

C.L.,Cruz-Lacierda E.R., de la Pena
L.D. (1990) Occurence of luminous
bacterial disease of Penaeus monodon
larvae in the Philippines.
Aquaculture, 91:1-13.

Lee KK, Yu SR, Chen FR, Yang TI, Liu
PC. (1996) Virulence of Vibrio
alginolyticus isolated from diseased
tiger prawn, Penaeus monodon. Curr
Microbiol. Apr; 32 (4): 229-31.

Lightner D.V. (1993). Diseases of cultured
shrimp. In P.V. McVey (Ed.), CRC
Handbook of mariculture; CRC
Press, Boca Raton, Fla.: 393-486.
Lightner D.V. & Redman R.M.
(1998). Shrimp diseases and current
diagnostic methods. Aquaculture 164:

943

201-220. Prayitno S.B. & Lacthford
J.W. (1995). Experimental infections
of crustaceans with luminous bacteria
related to Photobacterium and Vibrio.
Effect of salinity and pH on
infectuosity. Aquaculture, 132: 105-
112. Ruangpang L. & Kitao T.
(1991). Vibrio bacteria isolated from
black tiger shrimp, Penaeus monodon
Fabricius. J. Fish. Dis., 14: 383-388.
Saulnier D., Haffner P., Levy P. &
Ansquer D. (2000). Experimental
infection models for shrimp vibriosis
studies: a review. Aquaculture, 191:

133-144.

Lightner D.V., Redman R.M. (1998)
Shrimp  diseases and  current
diagnostic  methods.  Aquaculture
164:201-220.

Mancuso M., Costanzo M.T., Maricchiolo
G., Gristina M., Zaccone R., Cuccu
D., Genovese L. “ Characterization of
chitinolytic bacteria involved in a
shell disease episode in European
spiny lobster (Palinurus elephas)
(Fabricius  1787) Journal  of
Invertebrate Pathology vol. 104 pp.
242-244 — 2010

Mancuso M., Zaccone R., Carella F.,
Maiolino P., De Vico G. (2013)
“First episode of a shell disease
syndrome in Carcinus aestuarii
(Crustacea: Decapoda: Portunidae) at
Volturno River. Journal of
Aquaculture Research and
Development (JARD) Vol. 4 (5):191-
193

Mancuso Monique - Shell disease in crabs —
in “Crabs: Global Diversity, Behavior
and Environmental Threats”- Nova
Publications 2014

Nash G., Nithimathachoke C., Tungmandi
C., Arkarjamorn A., Prathanpipat P.,
Ruamthaveesub P. et al (1992)
Vibriosis and its control in pond-
reared Penaeus monodon in Thailand



Int.J.Curr.Microbiol.App.Sci (2015) 4(10): 938-944

In: Shariff M., Subasinghe R.P.,
Arthur J.R. (Eds.), Diseases in Asian
Aquaculture. I. Fish Health Section.
Asian Aquaculture Fisheries Society,
Manila, Philippines, 143-155.

Prayitno S.B. e Lacthford J. W. (1995)
Experimental infections of
crustaceans with luminous bacteria
related to Photobacterium and Vibrio.
Effect of salinity and Ph on
infectuosity. Aquaculture 132,105-
112.

Rubin S.J., Tilton R.C. (1975) Vibrio
algynoliticus from wound infections.
J.Clin.Microbiol. 2, 556-558.

Saulnier D., Haffner P., Levy P., Ansquer
D. (2000) Experimental infection
models for shrimp vibriosis studies: a
review. Aquaculture, 191:133-144.

Selvin J, Lipton AP. (2003) Vibrio
alginolyticus associated with white
spot disease of Penaeus monodon.
Dis Aquat Organ. Dec 3;57(1-2):147-
50

Singh et al 2006- Journal of Fish Diseases
2006, 29, 187-191

Vandenberghe J., Li Y., Verdonck J., Li J.,
Xu H.S. & Swings J. (1998). Vibrios
associated with Penaeus chinensis
(Crustacea: Decapoda) larvae and
post-larvae  in  Chinese  shrimp
hatcheries. Aquaculture, 169: 121-
132.

Wong H.C. et al. (1992).Incidence of
toxigenic vibrios in foods available in
Taiwan.J.Appl.Bacteriol.73,197-202.

Zaccone R., Crisafi E., Caruso G. (1995)
Evaluation of fecal pollution in
coastal Italian waters by
immmunofluorescence. Aquatic
Microbial Ecology, 9: 79-85.

944



