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  Abstract 

 

Vibrio species have become a major source of concern for shrimp culture because of their close association with low survival rates in 
hatcheries or growout ponds. The present study was carried out to investigate in vitro antivibrio activity of marine sponge Callyspongia 
diffusa sp. The sponge extract was tested against four shrimp bacterial pathogens they are V.harveyi [NL] V.harveyi [L], V.parahaemolyticus, 
V.cholerae. A maximum zone of inhibition of sponge extract against test organisms V.harveyi [NL] 8 ± 0.1 mm in chloroform: methanol 
extract and 4± 1 mm in water extract followed by V.parahaemolyticus 6± 0.1 mm in choloroform: methanol extract and 3 ± 1 mm in water 
extract followed by V.cholerae  5± 0.1 mm in choloroform: methanol extract and 2 ± 1 mm in water extract . 
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INTRODUCTION 
 

Black tiger shrimp Penaeus monodon has been known as 
a major important species in Asia and worldwide. 
Shrimp farming have become a significant aquaculture 
activity in the tropics countries. In 1995 the Asia 
countries produced about 558,000 metric tons of 899-
902. P.monodon about 78% of the total world 
production of shrimp. In 2008, Indonesia has produced 
6, 30,000 tons of shrimps and prawns of which 
410,000 tons through aquaculture. Bacterial diseases 
have become major problem in the shrimp farming in 
Indonesia and other Asian countries. Based on farm 
level surveys in 16 Asian countries in 1998, revealed 
that disease and environment related problems have 
caused annual losses of more than USD 3,000 million to 
aquaculture production. Vibrio species are often 
associated with low survival rates in hatchery or grow 
out conditions .Larval mortalities associated with  the 
presence of V.harveyi have been reported in Penaeus 
monodon and P.vannamei in Indonesia (Sunaryanto and 
Mariam 1968).disease outbreaks attributed to other 
vibrio species such as 
V.alginolyticus,V.damsella,V.parahaemolyticus,V.harveyi,
V.penaecida have been observed in nursery or grow out 
ponds of P.monodon, P.japonicus and P.stylirostris in 
Ecuador (Lightner 1992), Malaysia (Anderson et al., 
1998) Taiwan (Song et al.,1993; Lee et al.,1996) 
(Costa et al.,1998). 
 

Vibrio harveyi is recognised as an important pathogen 
with causing mass mortalities in shrimp hatcheries n the 
intensive culture of  P.monodon virulent strains of 
V.harveyi cause devastating mortality in the hatchery 
stage. The disease phenomenon caused by these strains 
is commonly referred to luminous vibriosis. 
 
 
 
 

In 1991,vibrios spreading was reported in Eastern Java. 
Indonesia resulting in a decreased of 70% larval 
production and it is estimated that more than USD 85 $ 
million was lost. 
 

Sponges are most primitive of multicelled animals that 
have existed for more than 800 million years inhabit 
every type of marine benthic environment. Sponges are 
divided into three classes mainly according to the 
composition of their skeletons i.e Calcarea,glass sponges 
and Demo sponges. Among them demo sponges have 
the large number of bioactive compounds. More than  
8,000-10,000 species of sponges were described such 
as Aplysina archeri, Xestospongia muta, Acanthella 
pulchra, Helicona simulans, Axinella dissimills, 
Discodermia dissolute, Raspailia ramose. 

 

Pharmaceutical studies on sponges have been started in 
the early 1950s by the discovery of the nucleosides 
spongothymidine and spongouridine in the marine 
sponge Cryptotetyca crypta. The nucleosides were the 
basis for the synthesis of ara-C, the first marine derived 
anticancer agent and the antiviral drug ara-C.Ara-C is 
currently used in the routine treatment of patients with 
leukaemia and lymphoma. More than 15,000 marine 
products have been described so far. The bioactive 
substances from sponges the terpenes, sterols, cyclic 
peptides, alkaloids, fatty acids, peroxides, and amino 
acid derivate (which are frequently halogenated) have 
been described from their associated micro organisms. 
The marine sponge Aplysina caissara an endemic 
brazillian species of the order vewngiola, have 
bromothyrine compounds such as Fistyralin-3 and 11-
hydroxyaerothion which have displayed moderate 
antibiotic activity against E.coli.P.aeroginosa and 
s.aureus. 
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The biotechnological potential of clona varians sponge 
based proteins first showed that lectins purified from 
carliona varians displayed a cytotoxic effect on Gram 
positive bacteria such as Bacillus subtilis, Staphylococcus 
aureus and agglutinated Leishmania Chagasi 
promastigotes. 
 

Bioactive compounds from marine sponges have 
extensive use in the treatment of many diseases and 
these compounds act as the templates for synthetic 
modification .Several molecules isolated from various 
sponges are currently trials. From the sponge Ircinia sp, 
the biologically active molecules show strong antibiotic, 
analogic and anti-inflammatory properties. 
 

MATERIALS AND METHODS 
 

Sponges collection and Identification 
 

The Marine sponge Callyspongia diffusa sp was 
collected in March (Water temperature 24±10C at 
depths varying from 10-22 metres on the coastline of 
Southeast Coast of Tamilnadu  at Rameshwaram  [280   
9.17N  79.22E] by scuba diving. The sponge is delicate 
and soft at the touch and can easily be removed from 
the substrate. The sponge was idenified using 
Sponguide Manual its guide to sponge collection and 
identification  version.Queensland museum, Australia PP; 
210 HooperJ.N.A 2000. The freshly collected sponges 
were cleaned and stored at -700C prior to 
lyophilisation and extraction. Sample was collected in 
bulk depending on the abundance of individual 
organisms and washed freshwater to remove adhering 
debris and associated biota, collected sample was 
stored in refrigerated box and transferred to the lab. 
Further the sponge samples are labelled properly and 
stored at -700 C. 
 

Preparation of Extract 
 

Freeze dried samples of Callyspongia diffusa sp (100 g)  
was extracted with dichloro methane: methanol 
(DCM:MeOH) (1:1 V/V) during 96 h and the filtrate 
(crude extract) was concentrated under vacuum at a 
maximum temperature of 400C ,there after 100ml of 
distilled water was added to each extract and each 
solution was then partitioned with hexane(6×200 ml) to 
afford the hexane fraction. 
 

Preparation of water extract from sponges 
 

The Callyspongia diffusa sponge was soaked in water 
and kept containers for 5 hrs. The solvent was removed 
after squeezing the sponge and filtered through 
whatman filterpaper no.1 they were extracted thrice 
and the combined extract was concentrated in a Buchi 
rotavapour at room temperature the concentrated 
water extract was collected in air tight plastic 
containers and stored in a refrigerator for future use. 
 
 
 

Selection of vibrio species 
The vibrio species i.e V.harveyi [L], V.harveyi [NL], 
V.cholerae,  and V.parahaemolyticus were isolated from 
diseased Penaeus monodon used for antivibrio sensitivity 
test. (Chandrakala and Ayyavoo, 2006) 
 

Antibacterial sensitivity assay[Bauer et al.,1962]: 
 

The antibacterial activities of the  choloroform : 
methanol extract of sponge Callyspongia diffusa sp was 
determined by the standard agar  diffusion assay  
using muller hinton agar (hi media).  Culture of each 
microbial pathogenic strain was swabbed with sterile 
cotton on the surface of medium. The extract was 
suspended in chloroform:  methanol at concentrations 
(15 and 10%) of 1mg/ml for antimicrobial studies. 
Sponge Callyspongia sp extract was tested against with 
different shrimp bacterial pathogens they are V.harveyi, 
V.harveyi [NL], V.cholerae, V.parahaemolyticus. The 
plates were incubated for 24 hrs at 370C and solvent 
control was performed in each case. Areas of inhibited 
microbial growth were observer as clear zone around 
the well after 24 hours. Antimicrobial activity was 
measured as diameter of zone of inhibition excluding 
the well diameter. 
 
 

 
 
 
 
 
 
RESULT 
 

The choloform: methanol extracts of Callyspongia diffusa 
sp showed a potential antibacterial activity against 
V.harveyi[NL] (8±0.1mm) and water extract (4± 1 mm). 
followed by V.parahaemolyticus 6± 0.1 mm in 
choloroform: methanol extract and 3 ± 1 mm in water 
extract followed by V.cholerae  5± 0.1 mm in 
choloroform: methanol extract and 2 ± 1 mm in water 
extract and V.harveyi[L] activity was observed in 
choloroform : methanol extract (7 ± 0.1mm) and water 
extract (2 ± 1mm)(Table I). 
 

DISCUSSION 
 

Bacterial diseases have become major problem in the 
shrimp farming. Vibrio species are often associated with 
low survival rates in hatchery or grow out disease 
outbreaks attributed to other vibrio species such as 
V.alginolyticus, V.damsella, V.parahaemolyticus, 
V.harveyi, V.penaecida have been observed in nursery 
or grow out ponds of P.monodon,P.japonicus and 
P.stylirostrisconditions. 
 

From the study V.harveyi [L] V.harveyi [NL] V.cholerae 
and V.parahaemolyticus and strains isolated from shrimp 
may be true pathogens and be the primary cause of 
disease. Results of immersion challenges with these 

Table Inhibition zone of  Callyspongia diffusa sp 
against Vibrio species 

 

Test organisms 
Chloroform: 

Methanol extract 
Water extract 

V.cholerae 5 ± 0.1 mm 2 ± 1 mm 
V.harveyi [L] 7 ± 0.1 mm 2 ± 1 mm 

V.harveyi [NL] 8 ± 0.1 mm 4± 1 mm 
V.parahaemolyticus 6 ± 0.1 mm 3± 1 mm 
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isolates indicate that the vibrio densities used for the 
calculation of the lethal dose. So may be naturally 
encounted in the shrimp rearing water. This hypothesis is 
reinforce by the finding of (Song et al., 1999). 
 

The lives saving drugs are mainly abundantly in marine 
sponge. The investigation reveals a detailed schematic 
isolation and identification of bioactive compounds from 
selected marine sponge Callyspongia diffusa sp. Hence 
this information may help to develop potential purified 
bioactive compounds in the pharmaceutical industry for 
the development of drugs. In future this may lead the 
way towards large scale profitable production of 
antimicrobials from Callyspongia diffusa  sp from South 
East Coast of India. A present study was carried out to 
investigate antivibrio activity of marine sponge 
Callyspongia diffusa sp  extract was tested against 
Vibriosis of Penaeus monodon 
 

The choloform: methanol extracts of Callyspongia 
diffusa sp   showed a potential antibacterial activity 
against V.harveyi[NL] activity was observed in 
choloroform : methanol extract (8±0.1mm) and water 
extract (4± 1 mm), followed by V.parahaemolyticus 6± 
0.1 mm in choloroform: methanol extract and 3 ± 1 mm 
in water extract followed by V.cholerae  5± 0.1 mm in 
choloroform: methanol extract and 2 ± 1 mm in water 
extract and V.harveyi[L] activity was observed in 
choloroform : methanol extract (7 ± 0.1mm) and water 
extract (2 ± 1mm).    
 

References 
 

Aamade PH. Charrionb G, Baby C,Vaceler J 
(1987)Antimicrobial activities of marine sponges 
from Mediterranean Sea. Mar. Biol.94:271-275 

Alapide – Tendencia,E.V.,Dureza,L.A., 1997. Isolation 
of vibrio spp. From Penaeus monodon (Fabricius) 
with red disease syndrome 154,107- 114. 

Alsina M &Blanch A.R., A set of keys for identification 
of environmental vibrio species, J.Appl.Bacteriol ., 
66,1994 57-64. 

Alvarez., J.D.,Austin,B.,Alavarez .,A.M.,Reyes.h.,1998 
,Vibrio harveyi: a pathogens of penaeid shrimps 
an fish in Venezuela J .Fish Dis.21,313-316. 

Amade PH,Pesando D, chevolot L (1992) 
Antimicrobial activities of marine sponges from 
sFrench Polynesia and Brittany, Mar. Biol.70.223-
228. 

Anderson I.G.,Shamsudin,M.N., Sharrif.,M.., 
Nash.G.,1998. Bacterial septicaemia in juvenile 
tiger shrimp,Penaeus monodon,cultured in 
Malaysian brackish water ponds. Asian Fish .Sci 
.2(1)93-108 

Andriole VT (1999). Current and future antifungal 
therapy; new targets for antifungal therapy: new 
targets for antifungal agents. J.Antimicro, 
chemother.44;151-162. 

Andriole VT (1999).Current and future antifungal 
therapy: new targets for antifungal agents. J 
Antimicrobe, Chemother, 44:151-162. 

Angelo.F, Gennaro.S and Guido.C, Dendrinolide, a 
new Degraded from the Antarctic sponge 
Dendrilla membranosa 
.J.Nat.Prod;1997,60(5),475-477. 

Bauer .A.W.,Kirby.W.M.U.,Sheris.J.C and 
Tuch.M.,(1962).Antibiotic susceptibility testing by 
a standard disc method. Am.J.Clin.Pathol., 45pp 
493-496. 

Berchat L.R.,Sensitivity of Vibrio parahaemolyticus to 
species and organic acids. Journal of food science 
41, 2008 899-902 

Burkholder PR, Ruetzler K (1969). Antimicrobial 
activity of some sponges. Nature, London. 222 
983-984. 

Chandrakala.N., Sankar ganesh.P 
.,Prabakaran.M.,Thangamathi.P.,Comparative 
study on the antivibrio activity of vibrio species 
isolated from  Penaeus monodon ,silago silama 
against species.  Indian journal of Geo –marine 
sciences 2013,42: 934-936. 

Chandrakala.N, Ayyavoo (2006). An intensive study 
on the existence of microbial pathogens in tiger 
shrimp Penaeus monodon [Fab]-Ph.D thesis 
submitted to Bharathidasan University. 

Chendur Palpandi.,Suganthi Krishnan, Ganavel 
Aananthan Antifungal activity of some species of 
marine sponges of the pallk bay,South east Coast 
of India. International Jounal of medicine and 
medical sciences 2013 ,5(9)b409-413. 

Coasta.Mermoud.R,Koblavi.S.,Morlet.S,Haffnern.B,Gri
mont.M.,1998.Isolation and characterization of 
bacteria associated with a Penaeus stylirostris 
disease (syndrome 93) in New Caledonia. 
Aquaculture  164,297-309. 

Donia, M.Hamann.T, 2000. Marine natural products 
and their potential application as Drug Discovery 
Today, 5; 24-300. 

Fakhri.M., Hariati A.M., Prajitino.A., In vitro 
antibacterial activity of sponge Acanthella 
cavernosa against Vibrio harveyi J.Applied 
,Environmental and Biological sciences. 2013 (3) 1-
5. 

FAO;The state of world Fisheries and Aquaculture, 
Part 1 2012, pp 1-45. 

Hameed ,A.S.S., 1995.Susceptibility of three Penaeus 
species to a Vibrio campbellii like bacterium. 
J.World Aquacult.Soc.26(3),315-319. 

Hooper, J.NA.,2000,’Sponguide’ guide to sponge 
collection and identification version. Queensland 
museum, Australia pp;210. 

Hunter&thom., Jour.Ind.Eng.,chem..11,1999,655. Isac 
dhinakaran.D., Lipton.A.P., Antimicrobial potential 
o the marine sponge Sigmodocia pumila from the 
south eastern region of Indian World Journal of 
Fish and marine sciences 4(4) 2012 344-348.  



International Journal of Current Innovation Research, Vol. 3, Issue 01, pp 568-571, January 2017 571 

Chandrakala, N and Priya, S 

 

Johnson.J.A.,Citrasu.T.,and Manjusha W.A., 
Antimicrobial screening and identification of 
bioactive compounds present in marine sponge 
Zygomycale sp collected from Kanyakumari 
Coast, Journal of chemical Biological and Physical 
sciences 2012,vol.2 No.4 1842-1848. 

Joseph,B ,2011 . Pharmacologically important natural 
products from marine sponges, Journal of Natural 
products 4, 5-12. 

Laport M.S, Santes O.C.S and G.Muricy ,Marine 
sponges: potential sources of new antimicrobial 
drugs.Curr.Pharmaceut.Biotechnol; 2009 potential 
sources of new antimicrobial drugs, curr, 
Pharmaceutical Biotechnology 2009,18 86-105. 

Lazarus S, Anita M.G (2000).  Marine sponges and 
their importance in Drug Research, Drug 
development (Proceedings).PP.51-58. 

Lazarus S.Anita MG (2000).Marine natural products 
and their important in drug research. Drug 
development (Proceeding) PP, 51-58. 

Le Groumellec.M., Haffner,P., Martin.B., Martin,C., 
1995. Comparative study of bacterial infections 
for mass mortality in Penaeid shrimp hatcheries of 
the Pacific zone..In :Shariff ,M.,Arthur,J,R., 
Subasinghe (Eds), Disease in Asian Aquaculture 
11. Asian Fisheries Society, Mannil, PP163-173. 

Lee,K,K. ,Yu.S.R, Chen,F.R., Yang,T.I., 
Liu,P.C.,1996.Virulence of Vibrio alginolyticus 
isolated from diseased tiger prawn, Penaeus 
monodon. Curr.Microbial.32,229-231. 

Lightner,D.V.,1992.Shrimp pathology :major disease 
of concern to the farming industry in the Americas 
Mem.Cong.Eucat.Acuicult., 

Negi P.S, Jayaprakasah.G., Jagan Mohan Rao.K& 
Sakariah., K. Antimicrobial activity of turmeric 
oil;A by product from curcumin manufacture. 
J.Agric.Food chem.. 47,1999,4297-4300. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Newbold R.W.,Jenson,P.R, Fenical.W and PawlikJ.R 
1999 . Antimicrobial activity of Carribean sponge 
extracts.  microbial Ecology,19:279-284.    

 Rajagopal,B.,JeganS.R,.SeenaR.V, Suma.S, ,Angiesh 
T.K., and baby Joseph, Bioactive screening of 
peninsular Indian Marine Sponges on selected 
microorganism. Journal of basic and applied 
Microbiology 2008,2:56-64. 

Selvakumar,D.and Alagarsamy.S,2009. Bioative 
potential of Streptomycin associated with the 
marine sponges. World .J. Microbial.Biotechol.,25 
1971-1979. 

Song, Y.L., Lee, S.P,1993. Characterization and 
ecological implication of luminous Vibrio harveyi 
isolated from tiger shrimp (Penaeus monodon) 
Bull.Inst, Zoo., Acad.Sin.32,21-220. 

Sung,H.H., Li,H.C.,Tsai,F.M.,Ting 
Y.Y.,Chavo,W.L.,1999.Changes in the composition 
of vibrio communities in pond water during tiger 
shrimp cultivation and in the hepatopancreas of 
healthy and diseased shrimp 
,J,Exp.Mar.Biol.Ecol.236, 261-271. 

Tendencia ,E.A. and GeorgeM.R,2003. Antibiotic 
resistance from shrimp ponds. Aquaculture ,195 
:193-204. 

Zheng.L Chen.H.Han.X, Line.W and Yan.X 
Antimicrobial screening and  active compound 
isolation from marine bacterium N JO 3-1 
associated with the sponge Hymeniacidian per 
larvae World J .Microbial, Biotechnol; 2005,201-
206. 

 

******* 


