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D.R. SHYAMALA AND K. RAMALINGAM
PG & RES DEPTT. OF ZOOLOGY, GOVT. ARTS COLLEGE,
NANDANAM, CHENNAI - 600035, INDIA

Mass mortality among cultured tiger praws (Penaeus menodon) due to vibriosis was a common oceurrence in
summer months in the south-east coast of India. The Vibrio species were isolated and identified through
culture from the diseased shrimps. A one-year field survey on the presence ot Fibrio species in P. monodon
was carried out in about 15 commercial farms around Madras by a conventional culture method. The results
revealed that the pathogen is widely distributed in the prawn culture environment. lis population. which
increases with the rise in temperature during summer months, is implicated for the mass mortality of the
prawns. The Fibrio strains isolated from the tissues of diseased prawns were cultured in TCBS agar. The
strains identificd were V. parahaemolyticus and V. aleinolyticus.

INTRODUCTION

Vibriosis an enzootic disease of shrimps recorded from all cver the world. is caused by
haplophilic vibrios which exhibit ubiquitous distribution in marine and estuarine environments.
Significant mortality occur in larval and postlarval Pandeus monodon due to luminescent vibrios
caused by Vibrio harveyi and V. splendidus (Tison & Seidler, 1983; Baticados ef al., 1990).
Infections may be chronic, subacute or acute and mortality may reach even 100 percent in some
cultured populations. Vibriosis in prawns from the early postlarval stages in the hatcheries can

cause considerable loss upto the age of 3 months. it may be transmitted vertically and may cause
disastrous infection at the next spawning (Lightner, 1996).

Vibrio infections of the cuticle, appendages or gills apparent as black or brown spots (due to
melanin produced by the host haemocytes). The clinical signs includes increasing opaqueness of
abdominal muscle, anorexia, expansion of chromatophores, anoxia and the appearance of small
white speckles on the cuticle. The typical symptoms are light browning of the gills and swelling of
the lymphoid organs.

A number of bacteria have been implicated to cause disease and mortality in cuitured
penaeids especially in the larval, postlarval and juvenile stages (Johnson, 1990; Takahashi et al.,
1990). In every reported case of bacterial infections in penaeid shrimp, motile, gram -ive, oxidase
positive, fermentive rods have been isolated. Most isolates contained the Vibrio species namely V.
alginolyticus, V. parahaemolyticus and V. anguillarum. Vibrios are natural inhabitants of the
aquatic environment, especially the marine habitat and transmitted to human beings by the
ingestion of raw or inadequately cooked seafood (Curtis er al., 1994). Vibrio species have been
documented to cause large scale of mortality in cultured penasids. Vibrios, also act as causative
agent of seafood poisoning and as a kind of opportunistic pathogen to the marine animals. Some
vibrio species are also pathogenic to human beings (Blake et al., 1980). The endemicity of Vibrio
in the coastal areas of United States have been revealed by recent investigations (Kaneko ez al.,
1974; Kaysner et al., 1990; Honda et al., 1992). The endemicity of vibrio-related diseases has
been attributed to the persistence of pathogen in their natural aquatic reservoir rather than to the
maintenance of the disease in the human community (Kaper et al., 1982). However, such
prevalence of Vibrio population in the tropical waters to attribute to the outbreak of disease in
penaeid species are vet to be established.
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In the present study, the identification and distribution of vibrios in the prawn farms around
Madras were studied periodically to enumerate and their endemicity in the tropical waters and also
to evaluate the potential for food poisoning hazards and risks to public health.

MATERIALS AND METHODS

Juveniles of P. monodon weighing about 12 - 20 gm procured from about 15 commercial
farms located around Madras were used in this study. The diseased prawns exhibiting clinical
signs such as anorexia, anoxia, loss of apetite and lethargy were selected for this study. The
samples were transported in aseptic condition to the laboratory and analyzed immediately. The
infected portions like gills and hepatopancreas were cut with a sterile biade and homogenized with
sterile seawater. Ten fold serial dilutions were done to avoid outgrowth of bacteria as described by
Bullock (1971). The diluted samples were inoculated, cultured and raised on the Vibrio selective
growth medium TCBS agar (Thiosulphate Bile Salts) by spread plate technique. The culture plates
were incubated at 37°C for 24 hours. Morphologically similar and dominant bacterial colonies
were selected and streaked on Nutrient Agar plates to obtain pure culture. The biochemical tests
such as glucose fermentation, Voges proskauer test, fermentation of carbohydrate_:s to acid and
carbohydrates as sole source of carbon were used to assign the isolates to a taxonomic group.

RESULTS

The strains isolated from the diseased prawns by the conventional bacterial culture methods
were V. parahaemolyticus that appeared as green colonies on T_CBS agar and V. cf‘lg{no!_y(icus
grown as yellow colonies. The strains exhibited all the properties of the genus Vibrio. in the
biochemical tests, the V. parahaemolyticus do not ferment sucrose whereas V. alginolyticus
fermented sucrose. In the salt tolerance using Voges proskauer, V. alginolyticus, the yellow colour
colonies formed red colour within 10 -15 mins exhibiting the growth expressing 90 - 100% strains
postive, but V. parakaemolyticus, the green colonies forming isolates do not grow. In urea
hydrolysis test, the yellow colonies exhibited no growth whereas the green colonies exhibited the
positive growth with 11 - 89% strains positive.

In case of tests involving carbohydrates as sole carbon source, using D-gluconate, the yellow
colony forming isolates do not exhibit growth but the green colony forming isolates exhibited
growth of about 11 - 89% strains positive. In glucose fermentation test, the green colony forming
isolates exhibited no colour change i.e. negative with initial alkaline green colour, whereas the
yellow colonies were positive exhibiting acid-yellow growth. In the fermentation of carbohydrates
to acid test, the yellow colonies exhibited negative growth for L-arabinose and growth for sucrose

Table I : Biochemical tests for the identification of Vibrio species.

Test V. alginolyticus V. parahaemolyticus
Salt tolerence
Voges-Proskauer + -
Urea hydrolysis - A
Ferments
L-arabinose - v
Sucrose tk -
Sole Carbon Source
D-glucose - v

+ = Growth (90 - 100%); - = No growth; v = Growth (11 - 89%).
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whereas green colonies exhibited positive growth for L-arabinose with 11 - 89% strains positive
and no growth for sucrose (Table I).

The results involving both the culture and biochemical tests infer that the yellow colonies
were V. alginolyticus and the green colonies were V. parahaemolyticus. Table 11 indicates the
population density of V. parahaemolyticus and V. alginolyticus and their monthly variations
throughout the year 1998, as determined by the bacterial counts.

Table II : Intensity of V. parahaemolyticus and V. alginolyticus in the year, 1998.

JAN | FEB | MAR | API | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

ND + ++ ++ | o+ | A | A | R | A [ + +

ND = Not detected; + = Bacterial counts ranging 10° - 10*""; ++ = Bacterial counts ranging 10° -
10°FY; +++ = Bacterial counts ranging 10°- 1077V,

DISCUSSION

The prevelance of Vibrio species is seafood corroborates earlier reports from other countries
revealing their world wide distribution (Bechteler & Holler, 1996). Prawn cultivation has
developed from extensive to semi-intensive and then to insentive farming systems, characterized
by increasing the stock densities, development of stages preceding and following the cultivation of
the prawns and by comprehensive water management involving a large input of energy. The
increasingly intensive mode of prawn cultivation could have resulted in the outbreak of vibrosis,
the most important of the bacterial etiology have been reported from penaeid shrimp (Vanderzant
et al, 1971), the majority are of a secondary etiology occurring as a result of syndromes due to
ascorbic acid deficiency, toxins, wounds, extreme stress ets (Lightner & Lewis, 1983). A number
of reports in literature support the latter observations.

Vibrios pose an increasing threat in raw shrimp products, because of high probablity of
contamination. Most outbreak of food born illness caused by Vibrio species which were
indigenous to the marine environment have occurred after improper storage or cross contamination
from other raw seafood sources (Vanderzant et al., 1971). The ecology and pathogenicity of V.
parahaemolyticus have been extensively studied since 1950s when the species was first reported
to be associated with seafood borne human disease. The frequent occurrence of this pathogen in
estuarine waters has been well established (Kaneko & Colwell, 1974; Donavan & Van nette,
1989) and also reported as a causative agent of gastroenteritis through consumption of
contaminated seafoods (Matte er al., 1994). V. alginolyticus is phenotypically similar to V.
parahaemolyticus and has been recognized as a highly virulent pathogen (Chan et al., 1989).

The pathogenecity of V. parahaemolyticus and V. alginolyticus in prawns has been revealed
by Martins (1991), who showed that free solutions of crude extracts of endotoxins and exotoxins
of V. parahaemolyticus and V. alginolyticus injected into P. seriferus produced significant
mortalities with gross signs similar to those observed in bacterial infections. That the population of
the pathogen increase both in prawns and in their environment with a rise in water temperature is
revealed and confirmed from the present study by the prevalence Vibrio species has already been
established in the prawn culture environment. The population of pathogen in both the prawns and
their environment reaching its peak, coincide with the season when deterioration of environmental
condition advances. The deterioration seems to start at the middle of the culture period (July or
August) as judged from the observation of the accumulation of organic wastes and hydrogen
sulphide at the pond bottom. Roberts et al. (1984) recommended the use of TCBS agar for the
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cuiture of vibrios as he noted that V. alginolvticus ferment sucrose forming yellow colonics
whereas V. parahaemolyticus do not ferment sucrose forming green colonies on the TCBS agar-
Ramasamy (1995) revealed that V. alginolyticus is similar to V. parahaemolyticus but the latter
differs from it. in its ability to swarm over the surface of the agar culture media within 12 - 24
hours after inoculation at 28°C and its ability to grow in media which does not contain salt
(Roberts & Seiler, 1984). These isolates may not be hazardous to man as Hoashi et al. (1990)
revealed that isolates which caused illness in human beings were thermostable direct hemolysin
positive (TDH), whereas the isolates recovered from seafood were thermostable direct hemolysin
negative (non-TDH).

This work emphazises that vibriosis may cause significant loss both in terms of the number (_Jf
shrimps lost and in terms of revenue (Lightner, 1996). Disease should be precisely diagnosed 1n
the early stages of infection as correct diagnosis is the most critical step in disease control
programme (Baticados e af., 1990), Management of the pond environment by water exchang&
adjustment of feeding, liming. aeration as well as antibiotic treatment may regulate the popu!at{oﬂ
of endemic vibrios reaching the damaging threshold level to infect the shrimps and bring
mortality.
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