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ABSTRACT

The shrimp diseases in culture pond mainly accounted as vibriosis caused by Vibrio
spp. Probiotic supplementation of live microorganisms in aquaculture aids in
preventing disease, thereby increasing production and decreasing economic loss. In
the present study, indigenous actinomycetes were isolated from shrimp pond
sediments to control Vibrio infections. In this study, 56 actinomycete strains
isolated from shrimp ponds were screened for their anti-vibrio activity. The
pathogenic vibrios selected for the study were Vibrio parahaemolyticus, V.
alginolyticus and V. harveyi. Based on the cell morphology, spore chain and
structure of sphorophores most of the strains were found to be Sreptomyces.
Among the strains, 15 showed anti-vibrio activities within these strains VM-8,
VM-15, VM-21 showed promising antagonistic activity against WSSV and
extended the life span of shrimps up to three weeks.

I ntroduction

Shrimp farmers are suffering heavy financial
losses and there is a need to find novel
bioactive compounds with therapeutic
potential that can be used to combat disease.
Vibrio spp. are common in seawater and
sediments, the occurrence are more in
sediment than water and many of them are
opportunistic pathogenic bacteria (Bhashkar
et al., 1998).
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The proliferations of this opportunistic
pathogenic Vibrio are the maor cause for
the mortality of shrimps. When the Vibrio
load increased in the culture system it
resulted in weakening of anima and
ultimately facilitated the carrier of viruses.
The virus infection first appeared among the
culture ponds and was reported in Taiwan,
from where it quickly spread to other
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shrimp-farming countries in Southeast Asia
(Kimura et al., 1996). Actinomycetes are
gram-positive organisms with a high G+C
(>55%) content in  their DNA.
Actinomycetes from marine environs are
important sources of novel antibiotics
(Okami, 1986). Actinomycetes from marine
and coastal ecosystems may provide a rich
gene pool containing isolates capable of
producing useful metabolites (Goodfellow
and Haynes, 1984; Okami, 1986). As
potential probiotic strains in shrimp culture,
actinomycetes have many following
advantages. (1) the production of
antimicrobial and antiviral agents (Austin,
1989; Oskay et al., 2004); (2) the
degradation of complex biological polymers,
such as starch and protein (Barcina et al.,
1987), lignocellulose, hemicellulose, pectin,
keratin, and chitin (Williams et al., 1984)
which shows the potentia to involve in
mineralization and nutrient cycles in the
culture ponds and in feed utilization and
digestion once getting colonized into the
host intesting; (3) the competition for
nutrients, particularly iron in  marine
microbes (Kesarcodi et al., 2008); (4) the
mostly non—pathogenic to the target animals
in aquaculture (Yang et al., 2007); and (5)
the formation heat— and desiccation—
resistant spores and the retention of viability
during preparation and storage.

The Streptomyces genus is very common in
marine environments. Marine
actinomycetes, especially Sreptomyces,
have long been considered chemical
factories for antibiotic production (Okazaki
and Okami, 1972; Ellaiah and Reddy, 1987).
However, reports are scanty on the
application of actinomycetes as probioticsin
aguaculture. Probiotics are being used
extensively in shrimp culture but imported
formulations are costly. There is a need to
find effective and cheaper aternatives.
Considering the importance an attempt was
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made to screen the  antagonistic
actinomycetes from the shrimp culture
ponds and the same was used as probiotics
to control the Vibriosis and WSSV in
laboratory culture.

Materialsand Methods
Sample collection

Sediment samples were collected from
shrimp  culture ponds located in
Marakkanam, South east coast of India,
Tamilnadu, Collections of the samples were
made at 4 shrimp culture (I, I1, 111 and 1V)
ponds, Samples were collected from 2 to 6
cm depth and transported to the laboratory
in sterile polythene bags and stored for
further study.

| solation of actinomycetes

Isolation media consisted of the starch
casein agar (SCA) (soluble starch 10 g,
casein 0.3 g, K;HPO,4 2 g, KNO3 2 g, NaCl 2
g, MgS0O, 7g, H,O 0.05 g, CaCO3 0.02 g,
FeSO, 79, H,O 0.01 g, agar 15 g, digtilled
water to 1 L, pH 7.6) added with filtered
(0.2—um pore size) nystatin (25 ug/l) after
sterilization at 45-50 °C to inhibit the
growth of fungi and nalidixic acid (10 ug/l)
to inhibit the growth of bacteria One gram
samples of dried sediments were diluted
(10-2 to 10-5) in sterile saline solution
(0.85% w/v NaCl). 100 ul of each dilution
was plated onto isolation media in triplicate
Petri dishes.

The inoculated plates were incubated at 35°
C for 7 days. After incubation,
actinomycetes isolates distinguished from
other microbial colonies by characteristics
such as tough, leathery colonies which are
partially submerged into the agar were
purified by streak plate method and
maintained on SCA dant at 4 °C.
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| solation, identification and
characterization of pathogenic Vibrio spp.

Vibrio spp. were isolated from sediment of
Parangipettai fish landing center, South East
Coast of India by spread plate method on
Thiosulphate Citrate Bile Sucrose Agar
(TCBS, HiMedia), at 35 °C for 24-48 hours
and kept on Tryptone Soya Agar (TSA,
Becton Dickinson) dlants containing 1.5%
NaCl. The pathogenicity of Vibrio spp. to
juvenile tiger shrimp (Penaeus monodon)
was tested by injecting intramuscularly into
healthy shrimps at the site between the third
and fourth abdominal segments (Vera et al.,
1992) and maintained in plastic basins
containing sterile brackish water. Shrimp
inoculated with sterile saline served as
control. Mortalities were recorded up to 48 h
post—inoculation.

Their phylogenetic characteristics were
determined based on the nucleotide
sequences of 16S rRNA. DNA extraction of
Vibrio spp. was conducted following
protocol of Sambrook and Russell (2001).
PCR reactions were carried out in a fina
volume of 25 pl containing 05 pl of
template; 2.5 ul buffer taq (10X); 3 ul
MgCl; (25 mM); 0.625 pl of each dNTP (10
mM); 1.4 ul of each primer; and 0.3 pl of
Taq DNA polymerase (5U/ul). The bacterial
16S rRNA targeted primer pair consisting of
341F and 907R.

The amplifications were programmed for an
initial denaturation of 5min a 95 °C,
followed by 35 cycles of 1 min at 95 °C, 55
sec at 58 °C and 1 min at 72 °C, and a final
extension of 7 min at 72 °C. The 16S rRNA
nucleotide sequences were compared with
available 16S rRNA nucleotide sequencesin
GenBank using the BLAST system and
submitted to DDBJEMBL/GenBank to get
respective accession numbers.

Activities against Vibrio spp. of
actinomycetesisolates

The activities against pathogenic Vibrio
strains of actinomycetes isolates were
determined using the double- layer agar
method. The actinomycetes strains were
inoculated on Petri dishes containing 15 mli
SCA and incubated at 35 °C for 3 days.
Then TCBS agar medium (HiMedia) was
poured onto the basal layer containing
actinomycete colonies. Vibrio strains were
inoculated in flask containing 50 ml peptone
alkaline (10 g peptone, NaCl 10 g, distilled
water to 1 L, pH 8.5) at 30 °C for 24 hours.
Then Vibrio spp. was plated onto the top
layer, respectively. The inhibition zones
were measured after incubation at 35 °C for
24 hours (You et al., 2005). The
actinomycetes strains with high activities
against pathogenic Vibrio spp. were
screened for further studies.

Effect of competitive interaction against
Vibrio sp in culturetank

The 3 actinomycetes strains which showed
maximum activity against the pathogenic
Vibrio spp was taken and mass cultured in
production medium (glycerol — 2.5 g, beef
extract — 0.5 g, peptone— 0.5 g, yeast extract
—1.0 g, MgSO, 7g,H20 - 0.05 g, K2HPO4
—0.05 g, CaCO3 - 0.1 g, sea water — 50 ml,
pH — 7) to increase the cell density. The
healthy juvenile tiger shrimps (Penaeus
monodon), collected from the shrimp culture
ponds were used for this study. The
experimental design  was completely
randomized with triplicate for each strain,
each containing 20 shrimps (1= 0.3Q)
randomly distributed in tanks of 40 liters
capacity. The actinomycetes strains were
inoculated for three successive days. After
72 h of exposure a 50% water exchange was
carried out. By 4" day of the experiment,
Vibrio sp. was inoculated at 10°CFU/m
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concentrations and no water exchange
performed for 24 hours. Interaction
percentage was evaluated by counting the
CFU/g on nutrient agar prepared in
seawater, differentiating  strains  on
morphological characteristic by Gulliana et
al. (2004).

Activity of actinomycetes against WSSV

Three actinomycetes strains VM-8, VM-15
and VM-21 respectively were inoculated
onto seed medium and then transferred to
production medium to increase the cell
density for increased production of bioactive
compounds. After 10 days of incubation, the
fermentation broth was concentrated in a
vacuum evaporator (Speed Vac, Savant,
USA) and 100 ml of the broth was further
concentrated to 5 ml and incorporated into
10 g of the commercial pellet feed with the
help of a binder (Bindex gel). Three
experimental feeds were prepared with
selected isolates of actinomycetes and one
control feed without incorporation of
actinomycetes strains.

The shrimps were acclimatized to laboratory
conditions by feeding commercial pellet

feed and the proper aeration The
experimental design was completely
randomized with triplicate for each

experimental feed, the tank containing 20
shrimps (1+ 0.3g) randomly distributed in
tanks of 40 liters capacity.

The shrimps were fed with their respective
experimental diets and control diet. After
two weeks, they were chalenged with
WSSV through oral feeding. The results
were observed between commercia pellet
diet and experimental diet fed animals, as
well as behavior and mortality of
experimental reared animals.
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Results and Discussion
| solation of actinomycetes

In the present study, the total actinomycetes
were recorded 28 x 10° g™ in sediment. A
total of 56 strains were screened based on
colony morphology. The selected strains
were showed white powdery aeria
mycelium and aso had the characterized
leathery appearance in nutrient agar plates

(Fig. 1).

| solation, identification and
characterization of pathogenic Vibrio spp.

Based on typical colonia morphology of
Vibrio spp. on TCBS agar after incubating at
35 °C, for 24-48 hours, 11 strains were
isolated from sediment of Parangipettai fish
landing center samples and coded from V1
to V11. Then they were selected for the
pathogenicity to juvenile tiger shrimp
(Penaeus monodon). The severity of
pathogenicity depends on strain of Vibrio
involved. Strains V3, V8 and V11 were
found to cause 100% mortality of shrimp at
the infection levels of 10° and 10” CFU/qg,
respectively. No mortality was observed for
shrimps in the control group and remains.
Therefore, strains V3, V8 and V11 were
used for further studies.

The 16S rRNA nucleotide sequence of strain
V3, V8 and V11 were identity with the 16S
rRNA nucleotide sequence of Vibrio
alginolyticus, V. parahaemolyticus and
Vibrio harveyi. The 16S rRNA nucleotide
sequences of strains V3, V8 and V11
determined in this study have been deposited
in the DDBJEMBL/ GenBank database
with the accesson numbers JQ307104,
JQ307102 and JQ307110 respectively (Fig.
2,3& 4).
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Antagonistic activity

Antagonistic activity of 56 actinomycetes
strains against the pathogenic Vibrio was
tested by double layer methods. The results
revealed that 11 actinomycetes strains
showed inhibitory activity against the
pathogenic Vibrio spp. Of these strains,
three strains VM-08, VM-15 and VM-21
have been showed the maximum inhibition
zone and same were taken for further
competitive inhibition study (Table 1).

Competitive inhibition

The competitive interaction against Vibrio
spp. by the actinomycetes inoculated in the
test tanks showed the total heterotrophic
bacteria count was significantly higher in
treatment tank compared to the control tank.
In contrast, the total Vibrio count rose in the
control tank and dropped in the experimental
tanks. Actinomycetes colonies were isolated
after 22 days from all the experimental tanks
but not from the control tank (Table 2).

Actinomycetes supplied with feed.

The feed supplemented with actinomycetes
was increased the survival rate of the WSSV
infected shrimp when compared to the
control. The survival rate of WSSV affected
shrimps was increased from 11% to 35% up
to 22 days of infection (with actinomycetes).
In control tank (without actinomycetes) the
survival rate was very less and aso mass
mortality was occurred within 3days.

In aguaculture systems, total heterotrophic
bacteria play a significant role through
mineralization and decomposition of wastes
and provide supplementary feed for shrimp
larvae (Sunilkumar, 1996) whereas Vibrio,
the natural microflora of shrimp (Lightner,
1993), can cause disease and mass mortality.
Actinomycete populations in estuarine and
marine sediments vary in density between
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regions and even between sites within an
ecosystem. In the present study, the highest
density in sediment samples of shrimp pond
was 28 x 10° CFU/g. In similar studies,
actinomycete densities in sediment samples
from marine ecosystems reached 3.29 x 10°
CFU/g (Sahu et al., 2007), 1-4 x 10* CFU/g
(Pichavaram mangrove, Tamilnadu, Indig;
Sivakumar et al., 2005). It seems that large
amounts of actinomycetes are washed from
the land into the sea and connected areas
where only some remain viable. Population
density of Vibrio sp. in the marine
environment is usually more because
Vibrios can occur in awide range of aguatic
environments including estuaries, marine
and coastal waters and sediments (Urakawa
et al., 2000; Thompson et al., 2004). In the
present study 11 strains were isolated from
the sediments, among these strains V3, V8
and V11 were more pathogenicity to
shrimps and their 16SrRNA nucleotide
sequence was identity with  Vibrio
alginolyticus, Vibrio parahaemolyticus and
Vibrio harveyi. Mahalakshmi et al. (2011)
reported Vibrios contributed 72% and E. coli
contribution only 15% contribution in the
coastal areas of the Uppanar estuary, which
incase higher microbial population due to
Vibrio in the coastal environment of the
Uppanar estuary.

In the present study 56 strains were isolated
from the shrimp pond, of these 11 were
showed strong antibacterial activity against
Vibrio pathogens. The strains, especialy
VM-08, VM-15 and VM-21 which was very
active against all three pathogens, should be
further investigated to characterize its active
compounds and as a source of potent
antibiotics for combating diseases in
cultured shellfish. Similar findings were
recorded by Sahu et al. (2007), totaly 41
actinomycetes were isolated, 26 strains
(61%) showed antibacterial activity against
shrimp pathogens and strain MK S-24 which
was very active against al three pathogens.
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Table.1 Antagonistic activity (inhibition zone in mm) of eleven strains of actinomycetes against
Vibrio pathogens

Shrimp bacterial pathogens

Actinomycetes Vibrio alginolyticus Vibrio Vibrio harveyi
par ahaemol yticus
VM-03 3 6 8
VM-08 16 14 15
VM-11 10 8 5
VM-14 7 12 8
VM-15 11 13 15
VM-21 15 16 12
VM-28 - 8 6
VM-31 8 9 11
VM-37 9 10 7
VM-42 5 6 9
VM-49 4 8 11

Table.2 Total Heterotrophic Bacteriaand Vibrio (TVC) count in control and Experimental tanks

Microbia load

Control Tank (No
actinomycetes)

Experimental (With
actinomycetes)

Initial THB X 10° 45 39
Final THB X 10° 16 148
Initial TVC 180 98
Fina TVC 400 22

Fig.1 Total Actinomycetes population in shrimp culture pond
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Fig.2The strain V3 Vibrio alginolyticus 16S ribosomal RNA gene JQ307104

1 gggggggcag gcctaacaca tgcaagtcga ggggaaacga gttatctgaa ccttcgggga

61 acgataacgg ggtcgagggg gggacgggt g agtaat gcct aggaaattgc cctgat gt gg
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gggat aacca
ccttcgggcc
gct caccaag
gacacggt cc
ct gat gcagc
t gaggaaggt
gct aact ccg

gggggt aaag
cggaat agca

taggggt gaa
gat act gaca
cacgccgt aa
cgggt t aagt
ggggcccgcea
tactcttgac
aggtgctgca
gggcaaccct
t gat aaaccg
acacacgt gc
aaaaagt ggg
t agt aat cgt
gt cacaccat
accactttgt

tt ggaaacga
tct cgggtca
gggacgat cc
agact cct ac
cat gccgggt
agtgttgtta
t gccagcagc
ggcat gcagg
tttgaaactg
at gggt agag
ct cagat ggg
acgatgtcta
agaccgcctg
caaggggt gg
at ccagagaa
t ggct gt cgt
tatccttgtt
gaggaaggt g
t acaat gggg
t cgt agt ccg
ggat cagaat
gggagt gggce
ggt t cat gac

t ggct aat ac
ggat at gcct
ctagctggtc
gggaggcage
gt gt gaagaa
at agccgcat
cggggt aat a
tggtttgtta
gcagact aga
at ct gaagga
aaagggt ggg
cttggaggtt
gggagt acgg
agcat gt ggt
ctttccagag

cgcat gat gc
aggt gggat t
t gagaggat g
agt ggggaat
ggccttcggg
tacttgacgt
cggagggt gg
agt cagat gt
gt act gt aga
at accggt gg
gagcaaacag
gtggccttga
tcgcaagatt
ttaattcgat

at ggat t ggt

ct acgggcca
agctagttgg
at cagccaca
att gcacaat
tt gt aaagca
t agggacaga
gagggt t aat
gaaagcccgg
ggggggt aga
ggaagggggc
gat t agat ac
gccgtggct t
aaaact caaa
gcaacgggaa
gccttcggga

aagaggggga
tgaggt aagg
ct ggaact ga
gggggcaagc
ctttcagtcg
agaagcaccg
cggaatt act
ggct caacct
atttcaggtg
cccctggaca
cctggtagtc
t cggagct aa
t gaatt gacg
gaaccttacc
act ct gagac

cagctcgtgt tgtgaaatgt tgggttaagt cccgcaacga

t gccagggag
gggacgacgt
cat acagagg
gattggagtc
gccacggt ga
t gcaaaagaa
t ggggt gaaa

t aat gt cggg
caagt cat ca

ggggccaact
t gcaact cga
atacgttccc
gt aggt agt t
aa

aact ccaggg
t ggcccttac
t gggaaagt g
ct ccat gaag

gggccttgta
taaccttcgg

agact gccgg
gagt agggct
agcgaat ccc
t cggaat cgc
cacaccgccc

ggggacgctt

Fig.3 The strain V8 Vibrio parahaemolyticus 16S ribosomal RNA gene JQ307102

1 catggctcag attgaacgct ggcggcaggc ctaacacatg caagt cgagc ggaaacgagt

61 taactgaacc ttcgggggac gataacggcg tcgagcggcg gacgggt gag taat gcct ag
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gaaattgccc
acgggccaaa
ctagttggtg
cagccacact
t gcacaat gg
gt aaagcact
gcgacagaag
gcgttaatcg
aagcccgggg

ggggt agaat
aaggcggccc

ttagat accc
cgtggcttte
aact caaat g
aacgcgaaga
cttcgggaac
ggt t aagt cc
ct ccagggag
gcccttacga
cgaaagt gag
ccat gaagt c
gccttgtaca

accttcgggg

t gat gt gggg
gagggggacc
aggt aagggc
ggaact gaga
gcgcaagcct
ttcagtcgtg
aagcaccggc
gaatt act gg
ctcaacctcg
ttcaggtgta
cct ggacaga
tggt agt cca
ggagct aacg
aat t gacggg
accttaccta
tttgagacag
cgcaacgagc
actgccggtg
gt agggct ac
cgaat cccaa
ggaat cgcta
caccgcccgt
ggacgcttac

gat aaccatt
ttcgggcctt
t caccaaggc
cacggt ccag
gat gcagcca
aggaaggt ag
taactccgtg
gcgt aaagcg
gaattgcatt
gcggt gaaat
t act gacact
cgccgt aaac
cgt t aagt ag
ggcccgcaca

ggaaacgat g
t cgcgt cagg
gacgat ccct
act cct acgg
t gccgegt gt
t gt agtt aat
ccagcagccg
cat gcaggt g
t gaaact ggc
gcgt agagat
cagat gcgaa
gat gtttact
accgcct ggg

agcggt ggag

gct aat accg
at at gcct ag
agctggtttg
gaggcagcag
gt gaagaagg
agctgcatta
cggt aat acg
gtttgttaag
aggct agagt
tt gaaggaat
agcgt gggga
tggaggtt gt
gagt acggt c
catgtggttt

cat gat gcct
gt gggat t ag
agaggat gat
t ggggaat at
ccttcgggtt
tttgacgtta
gagggt gcga
tcagat gt ga
act gt agagg
accggt ggcg
gcaaacagga
ggcctt gage
gcaagatt aa
aat t cgat gc

cttttgacat ccagagaact ttccagagat ggattggtgc

gtgctgcatg
gcaaccctta
at aaaccgga
acacgtgcta
aaagt gcgt c
gt aat cgt gg
cacaccat gg
cactttgtgg

gct gt cgt ca
tccttgtttg
ggaaggt ggg
caat ggcgca
gt agt ccgga
at cagaat gc
gagt gggct g
tt caaaaaaa
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gctcgtgttg
ccagcgagt a
gacgacgt ca
t acagagggc
ttggagtttg
cacggt gaat
caaaagaagt
aaaa

tgaaatgttg
at gt cgggaa
agtcatcatg
ggccaacttg
caact cgact
acgttcccgg
aggtagttta
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Fig.4 The strain V11 Vibrio harveyi 16S ribosomal RNA gene JQ307110

1 aaaaaacgct ggcggcaggc ctaacacatg caagtcgagc ggaaacgagt tatctgaacc

61 ttcggggaac gaaaacggcg tcgagcggcg gacgggtgag taatgectag gaaattgcecc
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t gat gt gggg
gagggggacc
aggt aat ggc
ggaact gaga
gcgcaagcct
ttcagtcgtg
aagcaccggc
gaattactgg
ctcaacctcg
ttcaggtgta
cctggacaga
t ggt agt cca
ggagct aacg
aatt gacggg
accttaccta
t ct gagacag
cgcaacgagc
ctgccggtga
t agggct aca
gaat cccaaa
gaat cgct ag
accccccgtc
gacgcttacc

gaaaaccat t
ttcgggcctc
t caccaaggc
cacggt ccag
gat gcagcca
aggaaggt ag
taactccgtg
gcgt aaagcg
gaat agcat t
gcggt gaaat
t act gacact
ccccgt aaac
cgt t aagt ag
ggcccgcaca
ctcttgacat
gtgctgcatg
gcaaccctta
aaaaccggag
cacgt gct ac
aagt gcgt cg
t aat cgt gga
acaccat ggg
actttgt ggt

ggaaacgatg
t cgcgt cagg
gacgat ccct
actcctacgg
t gccgcegt gt
t gt agtt aat
ccagcagccg
catgcaggtg
t gaaact ggc
gcgt agagat
cagat gcgaa
gat gt ct act
accccctggg

agcggt ggag

gct aat accg
at at gcct ag
agctggtctg
gaggcagcag
gt gaagaagg
agctgcatta
cggt aat acg
gtttgttaag
agact agagt
ct gaaggaat
agcgt gggga
t ggaggt t gt
gagt acggtc
catgtggttt

caaaat acct
gt gggat t ag
agaggat gat
t ggggaat at
ccttcgggtt
tttgacgtta
gagggt gcga
t cagat gt ga
act gt agagg
accggt ggcg
gcaaacagga
ggcct t gage
gcaagatt aa
aat t cgat gc

ccagagaact ttccagagat ggattggtgc

gctgtcgtca
tccttgtttg
gaaggt gggg
aat ggcgcat
t agt ccggat
t cagaat gcc
agt gggct gc
t cat gact gg

gctcgtgttg
ccagcacttc
acgacgt caa
acagagggcc
cggagt ct gc
acggt gaat a
aaaagaagt a

tgaaatgttg
gggt gggaac
gt cat cat gg
cccaacttgc
aact cgactc

cgttcccggg
ggtagtttaa

t cgggt caaa
ctagttggtg
cagccacact
tgcacaat gg
gt aaagcact
gcgacagaag
gcgttaatcg
aagcccgggg

ggggt agaat
aaggcggccc

ttagat accc
cgtggcetttc
aact caaatg
aacgcgaaga
cttcgggaac
ggttaagtcc
t ccagggaga
cccttacgag
gagagt gagc
cgt gaagt cg
ccttgtacac
ccttcgggag

So far, few active compounds isolated from
marine actinomycetes are known to act as
potential antibiotics with broad spectral
activity (Balagurunathan, 1992). Sujatha et
al. (2005) isolated the antagonistic
actinomycetes from the Bay of Bengal, and
found that promising activity against multi-
drug resistant pathogens.

In the present study actinomycetes
incorporated with the feed increase the THB
population and lower the Vibrio count,
perhaps due to antagonism of Streptomyces
sp. towards Vibrio spp. Das et al. (2006)
reported the Vibrio count decreased as the
Sreptomyces cell concentration increased.
The marine Streptomyces can produce
antibiotics in vitro which inhibit the growth
of the human pathogenic Vibrio cholerae
(Balagurunathan, 1992; Siva Kumar, 2001)
and the finfish and shellfish pathogen Vibrio
spp. (Moriarty, 1998; Dhevendaran and
Annie, 1999; Prabhu et al., 1999; Dalmin et
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al., 2001; and Pugazhvendan et al., 2010)
reported the same trends in tota
heterotrophic bacteria and Vibrio when a
bacterial probiont was applied in shrimp
culture ponds. Reports on controlling Vibrio
in aquaculture by applying actinomycetes
are meager. The present study it is
postulated that marine Sreptomyces may
produce antibiotics that prevent the shrimp
pathogenic Vibrio in the culture system.
Thus, the actinomycetes cells applied to the
feed reached the intestine of the animals and
improved their health.

Flegel (2001) reviewed the response of
shrimps to vira pathogens and suggested
that their defence system can be stimulated
for a limited length of time, which is often
much shorter than that in vertebrates. In the
present study control WSSV infected
animals was lost their life within three days,
but actinomycetes supplemented WSSV
infected animal was extended their life time
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maximum up to 22 days. Kumar et al.,
(2006) studied the actinomycetes were
available as feed additives to the post-larvae
of the black tiger shrimp Penaeus monodon
for two weeks and challenged with WSSV,
the post challenge survival showed
variations from 11 to 83%. All the previous
studies indicated that bioactive compounds
produced by the actinomycetes function as
antiviral antibiotics. Das et al. (2006)
reported a preliminary study on the effect of
probiotic supplementation of Streptomyces
on the growth and aids in preventing disease
of black tiger shrimp, Penaeus monodon
(Fabricius). You et al. (2007) recommended
the use of actinomycetes to prevent the
disease caused by Vibrio spp. The results
obtained in the present study are in good
agreement with these findings. Thus, it leads
to the obvious conclusion that isolates of
actinomycetes in the culture broth may have
produced bioactive compounds that possess
potent the feds, lowered WSSV infection in
shrimps. Isolation of these compounds and
their characterization are essential to further
the findings of this study, which would lead
to the possibility of developing antivira
agent against white spot disease in shrimps
and vibriosis.
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