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The earliest record of aquaculture occurred in China, where 

artificial hatching and rearing of carp (Cyprinus carpio) 

dated back to 2000 BC. Since that time, man has extensively 

cultured species such as the milkfish iChanos chanos), 

tilapia (Oreochromis mossa/nbica) ̂ yellow tail (Seriola 

quinquiradiata)^ rainbow trout, Atlantic salmon iSaJmo 

salar) and many other salmonid species. Aquaculture was 

first carried out in Europe by the Romans with oysters and 

now the culture of shellfish such as clams, oysters and 

prawns is common. All the culturable species are subjected 

to infectious diseases and their impact on the economic 

viability of the aquaculture industry has become increasingly 

important. According to Meyer <1991), disease problems 

constitute the largest single cause of economic losses in 

aquaculture'. Now as the natural fisheries provided by the 

open seas have declined and the world population has grown, 

aquaculture products are in great demand.

Global aquaculture production is estimated at nearly 10 

million metric tonnes annually and contributes over 12% of



the total consumed fish and shellfish. The industry 

is now projected to grow at an annual rate of 8% through the 

year 2000 (FAO). This industry growth will only come from 

increased cultural efficiency in existing facilities, because 

there will be restrictions on water use, and increased 

production from increased acreage will be unlikely. One of 

the primary means for increasing cultural efficiency will be 

the improvement of animal health and the control of 

infectious diseases.

Disease is one of the main factors limiting the survival, 

growth and production of farmed fish and shellfish. 

It has been estimated that about 10% of all cultured aquatic 

animals are lost as a result of infectious diseases. Highly 

pathogenic viruses and bacteria can cause mortality even over 

90*/« of hatchery-reared populations.

Poor husbandry, over crowding, unsuitable water quality and 

dietary imbalances are the major factors for the occurrence 

of diseases in shrimp culture systems. Diseases can be of 

infectious and non-infectious aetiologies. Infectious 

diseases are caused by viruses, bacteria, fungi and other 

parasitic organisms. Common virus diseases encountered in 

shrimp culture systems are: Infectious Hypodermal and



Hematopoietic Necrosis Virus (IHHNV), Hepatopancreatic Parvo 

like Virus (HPV), Lymphoid Organ Parvo like Virus (LOPV), 

Lymphoid Organ Vacuolization Virus (LOW), Baculovirus Penaei 

(BP), Monodon Baculo Virus (MBV), Baculo viral Midgut gland 

Necrosis Virus (BMN>, and Type - C Baculo Virus (TCBC). The 

most important fungal disease in larvae (larval mycosis) 

are caused by iAgenidium and Fusarium spp.

Bacterial diseases in shrimp culture are caused by several 

species of bacteria such as Vibrio^ Beneckia, Leucothrix 

Pseudomanas and Aeromonas, In addition, rickettsial

diseases are also reported.

\/ibrio sp. establish lethal infections along with other 

stress factors such as deteriorated environment, nutritional 

imbalances and predisposing lesions. In addition to 

mortality caused by bacteria, the bacterial infections cause 

growth retardations and several other complications like 

black discolouration of shrimp carapace and erosion of the 

appendages and the telson (Lipton, 1994). These

imperfections can reduce the sale value of the shrimp.

It is possible that antibiotic and antiseptic chemical 

treatments will help to overcome the infections. However, the



causative stress factors are to be eliminated. If the stress 

is not alleviated, the shrimps will not respond to the 

treatment. It has been observed that individual shrimp with 

septicemic conditions collected from a single pond could be 

infected with more than one bacterial species and that 

different animals are infected with different species of 

bacteria. In order to carry out antibiotic treatment for 

such multiple infections, it is essential to conduct 

sensitivity tests with each of the Isolate in order to find 

an effective antibiotic for all pathogenic isolates. Studies 

on screening of antibiotics, antiseptic compounds and natural 

compounds are to be undertaken and then only advocated for 

use in the hatchery and culture systems. Considerting the 

importance of bacterial disease management in the growing 

shrimp culture activities, the present research work was 

undertaken with the following objectives:

1. To screen suitable antibiotic compounds,

2. To screen effective antiseptic compounds,

3. To screen some natural (bloactive) substances against 

shrimp pathogenic Vibrio sp.^

and

4. To test the suitable conditions required for their 

maximum activity.
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INTRODUCTION

Being the most important species of cultured shrimp, Penmens 

monadon has been a frequent subject of disease investigations 

by pathologists. Naturally distributed throughout the Indo- 

West Pacific region from 30° E to 155° E longitude and from 

35° N to 35° S latitude, P. monodan is most abundant in the 

tropical waters of Indonesia, Malaysia and the Philippines. 

It has become an important culture species in countries 

within this range, especially, Indonesia, Thailand, India, 

the Philippines, Vietnam and Taiwan. P. monadon is 

considered to be exceptionally hardy, but increasing culture 

densities and environmental degradation have contributed to 

disease problems. Serious diseases of viral, bacterial, 

fungal. Protozoan, rickettsial and of unknown aetiologies 

have been reported.

Ruangpan <1982) reported that vibriosis affected protozoeal 

stages and caused heavy mortalities <upto SOX) in P, monodon 

hatcheries. Anderson et al., <1988) reported several 

incidence of ‘vibriosis' in juvenile P. monodon cultured in 

Malaysian brackish water ponds and isolated bacteria 

belonging to the genus Vibrio and Pseudomonas and other Bram 

negative bacteria. They noted that ‘vibriosis' in juvenile



shrimp could be treated successfully by adding antibiotics 

to the diet; for the semi -intensive ponds studied, however, 

chemotherapy was not an economical option. Mortalities were 

reduced after the farmers began to remove excess detritus 

from dried ponds followed by application of Calcium oxide at 

a rate of 0.5 kg/m2.

Influence of Vibrio pathogen on shrimpsc

Perhaps as a consequence of the large number of i^ibrios in 

the normal shrimp microflora, opportunistic Vibrio spp, have 

been the most common bacterial pathogens of cultured shrimp. 

Vibrio spp. appeared to establish lethal infections following 

prima.ry infections with other pathogens, environmental 

stress, nutritional imbalance and/or predisposing lesions 

(Lightner, 1988). According to Lightner et al.,(1992), some 

more recently occurring disease syndromes of penaeid shrimp 

were caused by Vibrio spp. which were behaving more like true 

pathogens than opportunistic invaders. Involvement of other 

Gram negative bacteria and Cytophaga - type filamentous 

bacteria in serious disease outbreaks of cultured shrimp in 

Asia were rarely documented.

Vibriosis caused by species of the genus Vibrio, has been 

described as the most serious disease of Penaeid shrimps



(Egidius, 1987). The loss in production of Penaeus japonicus 

due to vibriosis has been estimated at about 30-0 metric 

tonnes/yr in Japan (Sano and Fukudo, 1987). Increased K/ibrio 

populations in larval rearing tanks water was one of the 

factors that reduced the survival rate of larvae and post - 

larvae of Penaeus indicus (Hameed, 1994). Furthermore, 

Yasuda and Kitao (1980) observed poor growth of the shrimp 

when Vibrio populations were dominant in the gut. Of the 

'î irbio spp described, angui 12 arum, V, alginolyt icus, U.

parahemol yt icus and V. harveyi have been described as 

pathogenic to penaeid shrimps (Vanderzant et al«, 1970; 

Lightner and Lewis 1975; Lightner 1983, 1988; Takahashi et 

al., 1985 a). In addition a Vibrio campbellii - like 

bacterium was isolated from diseased hatchery reared larvae 

of P. indicus which was found to be highly pathogenic to 

larvae, post— larvae and adult animals (Hameed, 1989).

Cultured isolates caused mortalities of normal shrimp within 

3 hours when added to experimental aquaria. In a subsequent 

study Lewis (1973) isolated V, angui1lareum from moribund 

brown shrimp from an experimental pond in which mass 

mortalities had occurred. Isolates were pathogenic to normal 

adults within 24 hours following injection with foci of 

infection in the hepatopancreas.



Important aspects of virbiosis in penaeid shrimps summarised 

by Uightner (19S3) and Lightner et al.,(1984) are as follows:

Infections may be chronic, subacute or acute and mortality 

may reach 100*/. in some cultured populations.

Most outbreaks are consequences of extreme stresses and 

opportunistic pathogens.

Isolates of Vibrio spp from shrimp may not always produce 

experimental infection, except when massive doses are 

injected.

Larval, post - larval, juvenile and adult shrimp may be 

infected•

Vibrio spp which infect shrimp are ubiquitous and have been 

reported from all major shrimp culture regions.

Vibrio sp and strains differ markedly in their virulence for 

penaeids, as they do for other hosts.



Luminescent Vibriasisi

Significant larval mortalities associated with luminescent 

vibriosis, caused by harveyi and splendidus were

reported from P. monodon and P, merguensis hatcheries in 

Indonesia <Sunaryanto and Mariam. 1986), the Philippines 

(Baticados et al., 1991) and in Thailand, Tansutapanit and 

Ruangpan, (1907). Lavilla Pitogo et al,,<1990) reported that 

near shore sea water could be a major source of harveyi

and splendidus for shrimp hatcheries in the Philippines

Baticados et al.,(1991> tested 24 an t ibacter i a Is against 

harveyi and V*. splendidus in P, monodon larvae and showed 

that only chloramphenicol, sodium nifurstyrenate and the 

nitrofurans caused reasonable growth inhibition of the 

bacteria.

tfisceJJaneous vibrios and other hacteria:

Takahashi et al.,<1985 a) and Egusa et al.,(1988) reported 

serious K^ibrio sp. epizootics in post- larval and juvenile P. 

japonicus in Japan. This condition, which existed since 

1981, was characterized by cloudiness of the hepatopancreas 

in post-larvae and cloudiness of the muscle and brown spots 

in the gills and lymphoid organ in the juveniles (Takahashi



et a l 1 9 8 5 a ).The serious epizootic in P. jsponicus 

were controlled with oxytetracyc1ine — medicated feed at 

50 “ 100 mg/kg body wt/day for 4 to 6 days(Takahashi et al., 

1985b).In vitro vaccination of juvenile P. japonicus with 

Formalin killed Vibrio sp was found to provide some 

protection against subsequent challenge by live \/ibrio sp, 

<Itami et al.,1989).

In Malaysia, Anderson et al.,<1988) reported heavy mortalities 

in market size <25 to 33 g) P, monodon associated with 

multifocal necrosis, hemocytic inflammation in the lymphoid 

organ, heart, gills, hepatopancreas, antennal gland, 

cuticular epidermis and in other connective tissues. Some 

haemocyte nodules contained Gram negative bacteria within the 

granulomas or within intracytoplasmic vacuoles. From the 

haemolymph of such shrimp, alginolyt icus^

parahemolyticus and Pseudomonas sp» were isolated.

Drugs/chemotherapy (antibiotics/antiscptic compounds>s

Chemotherapeutics are drugs capable of affecting or killing 

bacteria. Antibiotics comes under this category.



According to Meyer <1991) ‘Chemotherapy should be considered 

as an emergency or last ~ resort measure. Although chemicals 

may reduce the incidence of pathogens or control the 

abundance of facultative organisms, they also may have 

negative effects on desirable pond biota and on the flora of 

biological filters. Some chemicals may be hazardous to the 

user or leave undesirable or harmful residues in the culture 

animals *.

When preventive measures fail, it is necessary to treat 

diseases with antibiotics or other antibacterial chemicals. 

In many of the Asian countries, compounds like saponin, 

formalin, malachite green, treflan, chloramphenicol, 

oxytetracycline and furanace are being used. Such therapy is 

most practically applied in hatcheries, where high density of 

young ones are present in less volume of water.

Antibiotics:

Being chemically highly heterogeneous substances formed from 

fungi/bacteria or by synthesis, the antibiotics inhibit or 

kill other microbes without significant harm to the macro 

organisms.



The modes of action of antibiotics depend on the type of 

antibiotics. Some common modes are:

<i> Penicillins primarily act on the nucleotides. The 

synthesis of specific substances which form the membranes 

(mucoproteins) is thereby hindered; the synthesis and 

growth of bacterial cell membranes are also affected.

(ii) Polymyxin acts on the constituents of the protoplasmic 

membranes, so that their permeability is affected.

<iii) Chloramphenicol, streptomycin, erythromycin and the 

tetracyclines inhibit protein synthesis in the micro­

organism.

(iv) Actinomycin affects the synthesis of RNA 

Antimicrobial sensitivity and assay testss

The selection of therapeutic agents for the treatment of any 

bacterial disease is obviously based on the susceptibility of 

the infecting strain and on the host tolerance to such drugs. 

In most microbiological laboratories bacterial susceptibility 

to different antibiotics is routinely determined by the



kirby - Bauer method (Bauer et al.,1966), more commonly known 

as the Disc Diffusion Test. In this method an antibiotic - 

impregnated paper disc placed on an agar medium releases the 

drug. creating a circular diffusion gradient since the 

antibiotic concentration decreases with distance from the 

disc, the size of the growth inhibition zone is used as a 

measure of the susceptibility of the bacterial strain tested.

The most important efforts in the improvement of sensitivity 

tests have been directed towards a standardised method that 

is generally acceptable. As a result, in respect of 

diffusion tests, Sweden has adopted the method of the 

International Collaborative Study (Ericsson and

Sherris,1971);in the U.S.A. the Food and Drugs Administration 

has adopted the Kirby-Bauer technique (Bauer et al.,1966>; 

in the UK the controlled disc method of Stokes and Ridgway 

(1987) is generally used.

In the classic diffusion technique a source of the 

antimicrobial agent is applied to the surface of the medium 

(Collins et al,,1989).The diffusion of the agent through 

the medium inhibits the growth of a sensitive organism 

growing in it or on it to a degree partially dictated by the 

susceptibi1ity of the organism. It is well known, however,



that a number of other factors which influence the size of 

the zones of inhibition and these factors are to be 

controlled to attain consistent results. Plates poured flat 

with an even depth of medium throughout and all contain the 

same volume of medium, <for example, 15ml) for a 90mm 

petridish, gave consistent results. These techniques were 

standardised in the present investigations.



HATERIAL AND METHODS

1. Bacterial strain:

The bacteria used for the evaluation of influence of 

different inhibitory substances was initially isolated from 

moribund Penaeus manodon from culture ponds of Ramnad. The 

initial isolation was carried out from the hepatopancreas of 

the infected shrimp. Axenic cultures were maintained in 

Zobell marine agar slants and infectivity of the isolates was 

checked using healthy shrimps. In the laboratory, the 

pathogen was characterized as Vibrio ajginolyticus.

II. Medias

Zobell marine agars

Zobell marine agar supplied by Hi- Media with the following 

composition was used:



Ingredients g/1

Peptone 5.0

Yeast extract 1.0

Ferric citrate 0.1

Sodium chloride 19.45

Magnesium chloride e . B

Sodium sulphate 3.24

Calcium chloride 1.8

Potassium chloride 0.55

Sodium bicarbonate 0. 16

Potassium bromide 0.08

Strontium chloride 0.034

Boric acid 0.022

Sodium silicate 0.004

Sodium fluorate 0.0024

Ammonium nitrate 0.0016

Disodium phosphate 0.008

Agar 15.0

Final pH (at 25° C) 7,6 + 0.2



Nutrient Agari

Nutrient Agar used for present investigation was manufactured 

by Hi^Media. The following was the composition of the media:

Ingredients Q/1

Beef extract 3.0

Peptone 5.0

Sodium chloride 8,0

Agar 15.0

(pH at 25° C 7.3 + 0-2)

Nutrient broths

Nutrient broth supplied by Hl-Media 

following composition:

was used with the

Ingredients Q/1

Beef extract 10.0

Peptone 10.0

Sodium chloride 05.0

(pH at 25° C 7.4 + 0.2)



Table X
Antibiotic discs and the tested concentrations

Antibiotics Concentration

Amoxyc i11 in 10 ug

Augmentin 10 meg

Bacitracin 10 meg

Cephalexin 30 meg

Chloramphen icol 30 ug

Ciprofloxac in 30 meg

Clindamycin 2 meg

Cloxaci11 in 1 meg

Co“Trimaxazole 25 meg

Erythromyc in 15 meg

Gentamycin 10 ug

Kanamyc in 30 ug

L inomyc in 2 meg

Methici11 in 5 meg

Neomyc in 30 ug

Norfloxac in 10 meg

Oleandomycin 15 meg

Oxytetracycline 30 meg

Pen ic i 11 in 10 units

Streptomyc in 10 ug

T i amulin 30 ug

Tobramycin 10 meg



Table 2
Antiseptic chemicals used in the Zone Inhibition Assay

Antiseptic chemicals Tested concentrations

Copper sulphate 0.1, 0.5, 1.0 y.

Potassium permanganete 0. 1, 0.5, 1.0, 5.0 V,\

Potassium di chromate 0. 1, 0.5, 1.0, 5.0, 10 */.

Formal in 10, 20, 50 %

Malachite green 100, 200, 500, 750, 1000 ppm

Methylene blue 1, 10, 50 , 100, 200, 500 ppm

Acri f1av in 1, 10, 50 , 100, 200, 500 ppm

Acid fuschin 100, 200, 500 ppm

Light green 100, 200, 500 ppm

Vi rkon 0.5, 1, 2 , 5 V.



In 230ml conical flasks lOOml of Nutrient broth was taken 

and autoclaved. A loopful of bacterial culture from a slant 

was used to inoculate the broth after sufficient cooling 

under aseptic conditions. It was then incubated for 24 h at 

desired temperatures for broth culture experiments.

III. Experiments on Antibiotic sensitivity:

Antibiotic sensitivity of the alginoiyticus was examined 

by using antibiotic sensitivity discs (Hi-Media). Details of 

the antibiotic discs used and their concentrations are given 

in Table 1. Nutrient agar plates were prepared and the 

inocula (0.5ml) was spread on the surface. By using 

sterilized forceps, antibiotic discs were carefully placed 

over it and incubated at 37 C. Diameter of the inhibition 

zone was measured at 6 h intervals using a divider. Readings 

were taken upto 24 h and plotted on the arithmetic graph.

IV. Experiments on Zone Inhibition Assay using antibacterial 

chemicals:

The antibacterial chemicals used and their concentrations 

are given in Table 2.



Nutrient agar after autoclavlng was poured in petri plates. 

In a 90mm petri plate, about 20ml of medium was poured and 

kept undisturbed for solidification. After solidification 

of media, 0«5ml of broth culture was spread over the media 

using a L- shaped rod, Wells of 15mm dia. were bored. 

In each petri plate 4 wells were bored. The bottom of the 

wells were sealed using soft agar. Each chemical at 

different concentrations was added drop by drop in the 

respective well and were immediately incubated at 37° C.

Area of the inhibition rones formed was calculated based on 

the radius measurements carried out at every six hours 

intervals. The results were expressed in arithmetic graphs.



V* Experiflients an inhibition of growth of Vibrio 
alginolyticus in broth culture:

An EC - made spectrophotometer was used to ascertain the 
inhibition of growth of V'. alginolyticus by a disinfectant 
Virkon. The composition of Virkon (manufactured by Rakshak 
pharmacuetical) is given below:

Composition of Virkon Concentrat ion

Sodium chloride 1.5*/.w/w
salt containing
Potassium monophosphate \

i

Potassium Hydrogen I 49,8*/.w/w
Sulphate/ Potassium %

a

Sulphate 1t
Buffer and Excipients q.s to 100%
Colour

Seven, 500ml conical flasks containing lOOmI Nutrient 

broth were used. Of these, one was used as control* 

Six different concentrations of Virkon viz., 0.01, 

0.1,0.5,1.0, 2 and 5*/« were studied.

After inoculating all the conical flasks with the same amount 

of bacterial suspension (2.5ml), the OD was measured at 660 

nm. Then the flasks were inoculated at 2S C for 6 h and 

again OD was measured. Immediately, constant amount of 

Virkon at different concentrations were added except for 

the control. After 6 h OD was taken and this was continued 

upto 36 h at 6 h intervals.



VI. Experiments on extraction and testing of natural 

products froffl marine organisms:

Sponge extractz

Sponge, Spongia officinalis was collected from the Bulf of 

Mannar. The extract was prepared by methanol - chloroform 

method. Samples obtained were used for zone inhibition assay 

and the experiments were conducted at 25 C, room temperature 

and 37 C.

Seau/eed extractz

Seaweeds, Graci Jaria sp, and Gelidiel1 a sp. were collected 

from the Gulf of Mannar and dried under shade. The dried 

seaweeds were powdered using a mixer. The sieved sample was 

kept in the thimble and placed inside the sample holder of 

the Soxlet unit. Ether was poured into the flask for 

heating. The apparatus was set and cold water was circulated 

through the condenser. The flask was heated at 60 C using a 

heating mantle. Ether evaporated and escaped into the sample 

chamber and then to the condenser. The process was repeated 

for four times and then the heating flask was removed. The 

resultant sample was used for zone inhibition studies.



Neem oil prepared from the kernal, obtained as a gift from 

Dr. J, Muthukrishnan, Madurai Kamaraj University was used to 

study the growth inhibition of V, alginolyticus. Different 

concentrations viz,, 0.01, 0.1, 0.5, 1, 2 S< 5 ppm 

were tested. Zobell marine medium was used for the zone 

assay studies. Measurement of growth inhibition was studied 

using a spectrophotometer.



The results of influence of antibiotic, antiseptic and 

natural (bioactive) substances on the growth inhibition of 

shrimp pathogenic V'ibrio ajginolyticus are presented in this 

sect ion.

Influence of different antibiotics on the inhibition of 

Vibrio alginolyticus;

The results of antibiotic sensitivity using sensitivity discs 

of different concentrations are given in Table 3. It was 

found that ^^ibrio alginolyticus was sensitive to 

chloramphenicol at 30 ug level. Co-Trimaxazo1e at the 

concentration of 25 meg ranked second in inhibiting growth of 

the bacteria. The other antibiotics such as Ciprofloxacin, 

Erythromycin, Streptomycin, Norfloxacin, Clindamycin, 

Amoxyllin, Kanamycin, Augmentin, Cloxacillin, Gentamycin and 

Neomycin were found to moderately inhibit

V. alginolyticus at their respective concentrations 

(Table 3). However, V'- alginolyticus was found to be 

resistant to Bacitracin, Cephalexin, Linomycin, Methicillin, 

Oleandomycin, Oxytetracycline, Penicillin, Tiamulin and 

Tobramycin. In almost all the antibiotics which exhibited



Table 3

Influence of different antibiotics on inhibition of growth of 

alginoJyticus

Antibiot ics Cone.

Dia.

hours

(mm) of zone at different

0 6 12 18 24

Amoxyci11 in 10 ug - 12 12 16 16

Augmentin 10 meg - 11 11 11 11

Bac i trac in 10 meg - - - - -

Cephalex in 30 meg - - - - -

Ch loramphen icol 30 ug - 22 22 22 22

Ciprofloxacin 30 meg - 15 15 15 15

C 1 indamyc in 2 meg - 13 13 13 13

Cloxac i11 in 1 meg - 10 10 10 10

Co-Trimaxazole 25 meg - 20 20 20 20

Erythromycin 15 meg - 14 14 14 14

Gentamycin 10 ug - lO 10 ID 10

Kanamyc in 30 ug - 12 18 18 18

Linomycin 2 meg - - - - -

Methici11 in 5 nicg - - - - -

Neomyc in 30 ug - 10 10 10 10

Norfloxac in 10 meg - 13 13 13 13

01eandomyc in 15 meg - - - - -

Oxytetracycline 30 meg - - - - -

Pen ic i11 in 10 units - - - - -

Streptomyc in 10 ug - 14 14 14 14

T i amulin 30 ug - - - - -

Tobramycin 10 meg — — — - -



inhibition on growth of VirbiOy detectable zone was noticed 

from 6 h of incubation at 37 C. The zone area increased in a 

few antibiotics after 12 h while in some, the zone area did 

not increase after the observed area at 6 h of incubation. 

The pattern of zone inhibition at different time intervals by 

the tested antibiotics is represented in Fig.l.

Experiments on inhibition of Vibrio alginolyticus using 

antiseptic compounds:

K^ibrio alginolyticus responded differently with the different 

antiseptic compounds tested during the course of the present 

investigation. The results of concentrations of antiseptic 

compound influencing inhibition of Vibrio alginolyticus 

are presented in Tables 4 to 11.

Copper sulphate at 0.5*/̂  level was found to initiate 

inhibiting the bacteria. Detectable zone of inhibition was 

noticed only after 6 h of incubation at 37 C. At O.IV. level 

there was no inhibition even after incubation for more than 

24 h (Table 4 & Fig,2),

Potassium permanganate. Acid fuschin and Light green did not 

inhibit the growth even at higher concentrations tested (Vide 

Table 2).

2g



Fig • I.
Pattern of inhibition of Vs- alQinolvticus by different 
antibiotics.
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Plate i. Petridish showing inhibition zones by Octodisc





FiQ.2.
Inhibition of V. algino1ytIcus by Copper sulphate.
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Effect of different concentrations of Copper sulphate on V, 
slginolyticus

Cone.

<%)

Zone area (sq. mm) at different hours

0 6 12 IB 24

0.1 - - - -

0.5 - 1557 1557 1557

1.0 - 1700 1708 1708



Potassium dl chromate started inhibiting the growth before 

6 h of incubation. The zone diameter increase was found to 

be proportional to the concentration of the chemical. At 

0.1V« and 0.5*/«, there was no inhibition while at 1% level 

onwards inhibition was noticed. It was interesting to note 

that there was no increase in the zone diameter from 6 h of 

incubation to 24 h of incubation as could be seen from 

Table 5 and Fig.3.

Formalin at tested concentrations was found to completely 

inhibit the bacterial growth (Table 6).

The antiseptic compound Malachite green which is widely used 

in hatcheries was found to inhibit the growth of \Zibrio 

alginolyticus from 500 ppm level onwards. The inhibition 

zone was directly proportional to the tested concentrations 

viz., 500, 750, 1000 ppm. The results are given in Table 7. 

Fig.4 gives the pattern of inhibition by malachite green.

Acriflavin at 50 ppm level onwards inhibited the growth of 

Vibrio alginolyticus, Acriflavin used as an antiseptic 

compound in fish and shellfish bearing waters. The pattern



Effect of different concentrations of Potassium-di'-chromate 
on growth of V. alginolyticus

Cone. Inhibition zone area (sq .mm) at different hra

(•/.) 0 6 12 18 24

0.1 - - - - -

0.5 - - - - -

1.0 - 314 314 314 314

5.0 - 577 577 577 577

10 - 785 785 785 785



F 1Q . 3  .
Z o n e  o f  i n h i b i t i a n  o f  a l g  I n o l  v t  i c u s  b y  P o t a s s i u m - d i - "
c h  r o m a  t  e ,
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P l 3te 2. Petridi^h showing inhibition by Potassium di 

chromate





Effect of different concentrations of Formalin on inhibition
of V/. alginolyticus

conc. Re 1 at i ve zone inhibition at different hours

(•/) 0 6 12 18 24

10 +++ +++ +++ +++

20 +++ +-♦-+

50 +++ -f++ +++

+++ Highly sensitive



Effect of different concentrations of Malachite green on 
inhibition of V. alginolyticus

Cone • Zone inh ib i t ion area (sq .mm) at different hrs

(ppm) 0 6 12 18 24

100 - - - - -

200 - - - - -

500 - 169 169 169 169

750 - 23B 238 238 238

1000 - 314 314 314 314



Influence of Malachite green on the inhibition of growth of 
V . a1q inolyt icus.
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Plate 3. Petridish showing inhibition sone^ by Malachite 
green ,





Effect of Acriflavin concentrations on inhibition of V'. 
alginoJyticus

Cone. Inhibition zone area (sq •mm) at different hrs

(ppm > 0 6 12 18 24

1 .0 - - - -

10 - - - - -

50 - 138 13B 138 138

100 - 314 314 314 314

200 - 785 785 785 785

500 - 785 785 785 785



In the case of methylene blue, the inhibition of 

alginolyt icus was observed from 10 ppm conc. onwards 

(Table 9). The area of inhibition zone was found to be

proportional to the concentration of the chemical as could be 

noted from Table 9 and FiQ.6. The zone area did not 

increase after the initial 6 h period to 24 h of incubation.

The antiseptic compound Virkon was found to inhibit at the 

tested low concentration of 0.5% level. Detectable zone was 

noticed after 6 h of incubation at 37 C. The results are 

given in Table 10, As could be seen from Fig.7, the area of 

zone was proportional to the concentration at different hours 

of incubation except at higher concentration of 5V« tested 

there was an Initial lag period upto 24 h and then a spurt in 

the activity.



Pattern of V. alQinolyticus zone inhibition by Acriflavin.



ACRIFLAVIN



Plate V- Petridish showing inhibition zones by Acriflavin





Effect of Methylene blue concentrations on growth 
inhibition of ^IginoJyticus

Cone. Inhibition zone area (sq •mm) at different hrs

(ppm) 0 6 12 18 24

1.0 - - - - -

10 - 106 106 106 106

50 - 169 169 169 169

100 - 314 314 314 314

200 - 395 395 395 395

500 - 395 395 395 395



Pattern of V. alginolyticus zone inhibition by Methylene blue
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Plate 5*. Petridish showing inhibition zones by Methylene 
blue





F i g . 7.
Inhibition of a 1q inolvticus by Virkon,
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Fig.8.
Growth inhibition of V . alQinolyticus by Virkon
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Inhibition of Vibrio alginolyticus by Virkon (Inhibition zone 
assay >

% of Inhibition Zone area <sq.mm) at different hours
VIRKON -------------------------------------------------------

O 6 12 18 24 30 36

0,5 - - 325 330 330 330 330

1 - - 422 430 430 430 430

2 - _ 575 ,̂25 625 625 625 

5 - _ 200 300 300 BOO 1050



Inhibition of Qrowth of V/'. alginolyticus by Virkon 
<spectrophotometric method)

*/. of O.D at different hours
VIRKON -------------------------------------------------------

O 6 12 18 24 30 36

C 0.025 0.125 0,225 0,260 0.280 0,355 0.355

0.01 0.025 0,125 0.205 0,260 0,280 0,344 0.355

0.1 0.025 0.125 0.165 0,200 0.215 0,255 0,285

0,5 0.025 0.125 0,150 0,190 0,210 0,245 0.270

1 0,025 0,125 0.150 0,160 0.200 0.230 0,260

2 0,025 0,125 0.140 0.150 0,180 0.225 0.250

5 0.025 0.125 0.095 0.095 0.105 0.130 0.150



broth cultures:

The antiseptic compound Virkon was found to inhibit the 

growth of alginolyticus» The O.D values at different

hours indicated that right from 0.1*/« level onwards bacterial 

density was reduced (Table 11). The growth inhibition was 

directly proportional to the tested concentrations as could 

be seen from Fig.8.

Experiments on growth inhibition of \/ibrio by natural 

(bioactive) products:

The natural products tested were found to behave differently 

on the growth inhibition of alginolyticus^

Sponge extracts

The results of inhibition of growth of alginolyticus by

sponge extract is given in Table 12. It is interesting to 

note that the sponge extract was active only at lower 

temperature of 25 C and not at room temperature as well as at

37° C.



Inhibition of growth of V/'. alginalyticua by sponge extract 
at different temperatures

Duration Inhibition zone area (sq.mm) at different
temperatures

25 C RT 37 C

6 -  -  -

12 -  -  -

18 1413

24 1413



Plate 6*. Petridish showing inhibition zones by sponge 
e X t rac t





Seaweed extracts

The seaweed extract did not show any inhibition on 

V'. alginolyt icus,

Neem Extracts

In the zone assay no positive results were obtained. Results 

of O.D observations are given in Table 13. It could be noted 

that there was no retardation of growth of V, a2ginolyticus 

by neem extract.



Optical density readings at 660 nm of culture of 
alginolyticus added with different concentrations of Neem 
oil

Cone • 0. D at different time intervals

0 6 12

control 0.020 0.080 0.125

0,01 0.025 0.075 0.125

0 . 1 0.010 0.060 0.110

0,5 0.025 0.070 0.120

1 0.025 0.070 0.125

2 0.025 0.070 0.120

5 0.025 0.085 0. 115



DISCUSSION:

In the antibiotic sensitivity tests vibrio sp. was found to 

be highly sensitive to chloramphenicol. According to 

Baticados et al.,(1990) luminous bacteria < harveyi and 

splendidus) showed varied responses to chloramphenicol. The 

minimum inhibitory concentrations of chloramphenicol against 

Vibrio isolated from diseased larvae have been determined as 

5 mg/1 (Hameed and Rao, 1994). However, in the present 

investigations, very low concentration (30 ug) was found to 

inhibit shrimp pathogenic V*. alginolyticus. Hence, this 

antibiotic compound can be recommended for hatchery purposes. 

While using chloramphenicol certain precautions are to be 

taken. Earlier reports of experiments indicated that 

chloramphenicol when added to the culture systems adversely 

affected the Chaetoceros population. In Thailand a 

comparison of resistant bacteria isolated between 1988 - 1991 

and 1992, Indicated that \/ibrio bacteria were increasing 

their resistance to chloramphenicol. Resistance to 

chloramphenicol was also reported earlier but by least 

percentage (15.8*/) of strains (Rosily and Sreekumari, 

1987). Although different strains were not studied in the 

present investigations, the U. alginalyticus was found to be 

highly susceptible to chloramphenicol.



The bacteria ({Vibrio) was highly resistant to 

Oxytetracyc1ine. The low sensitivity of some luminous 

bacteria (V. harveyi and V. splendidus) to Oxytetracycline 

were earlier reported by Baticados et al.,(1990).In the 

present study, Oxytetracycline used was of 30 ug 

concentration. lilCs of Oxytetracyc 1 ine were found out as 

0.39 and 100 ppm. This confirmed the report of Ruangpan and 

Kitao <1992), who found that the MIC value of OTC against 205 

Isolated Vibrio s p . from diseased shrimp in Thailand ranged 

between 0.2 and 100 ppm. The minimum inhibitory 

concentrations of OTC against Vibrio isolated from diseased 

larvae have been determined as 150 mg/1 (Hameed and Rao , 

1994). Some of the earlier reports, one from Thailand (1988— 

1991, and 1992), and another from India (Rosily et al-,1987) 

indicated the resistance showed by a few Vibrio strains. 

The present investigation therefore, confirms the general 

earlier observation that Vibrio sp. are less sensitive to 

oxytetracycline. Based on the results, V, alginolyticus 

could be taken as another bacterial species resistant to 

Oxytetracycline.



The antibiotic Tiamulin <30 u g ), tested in the present 

investigation was less effective. The effect of Tiamulin on 

Vibrio anguillarum studied indicated that the bacteria was 

sensitive at an MIC range of 1.6 to 6.25 ppm. Although the 

MIC was not studied in the present investigations, the trend 

of inhibition when compared with other antibiotics is 

negat i ve.

Oleandomycin used was not at all effective, but Chan and 

Lawrence (1974) reported that the combination of OTC- 

Oleandomycin in reducing bacterial populations in larval 

shrimp cultures was effective.

Eventhough many antibiotics are effective in controlling 

Vibriosis and other bacterial diseases, the chance of 

multiple drug resistance, generation of drug resistant 

bacterial strains, antibiotic residues in the cultured 

animals are to be studied in detail.

The antibiotics principally act via the genetic apparatus of 

the microbes on their division, thus mainly as bacteriostatic 

agents. The bacteriostasis is reversible; the

multiplication can be carried on afresh, if the action 

of the antibiotics ceases. However, a lytic effect is



possible, or the enzymatic and oxidation processes may be 

affected, so that the result is a bactericidal action. This 

action is irreversible and is a function of the dosage 

<Schaperclaus, 1991).

In actual practice, it is important that the practically 

attainable therapeutic level of antibiotics leads only to 

bacterlostas is. Additionally, under this condition, all 

normal defense functions of the macro organism should be 

intact. No effects can be obtained even with the best 

antibiotics, if the host organism is so weakened due to 

infections or other effects that the normal defense functions 

are restrained.

Antisept ics:

Among the antiseptic chemicals, Copper sulphate was very 

effective even at 0.5 */. concentrat ion. Aqatrine

(manufactured by applied biochemists, IMC.), a chelated 

Copper sulphate compound is registered and approved by US 

Envi ronmental Protection Agency <EPA) for use in fish and 

shrimp culture (Bell, 1992),



Potassium di chromate was effective at 1.0 V* level. But the 

degree of inhibition was not much higher when comparing to 

Copper sulphate. In the case of Formalin total inhibition was 

recorded at all the tested concentrations. Formalin has also 

been approved by the FDA or EPA (Bell, 1992).

The activity of Malachite green ,Acriflavin, Methylene blue 

towards inhibition of V, alginolyticus was in the following 

orde r:

Methylene blue > Acriflavin > Malachite green

Malachite green, Acriflavin, Methylene blue are generally 

used in fish and shellfish hatcheries as well as culture 

system. The present findings indicate that these chemicals 

are also active against controlling shrimp pathogenic 

alginolyticus so that they can be recommended. Potassium 

permanganate was not effective even at higher concentration 

(10*/.). Similar is the case with Acid fuschin and Light 

green.

The disinfectant Virkon was showing increased activity 

with increasing concentrations. There is no comparative 

data available on inhibition by Virkon against other shrimp



pathogenic species of Vibrio.

Natural products:

The seaweed extract, were known to show inhibitory action 

against Gram negative bacteria (Rao, 1982). Padmini e_̂  al . 

(1990) reported inhibitory effect of extracts of red algae 

against many bacterial species. The growth of Vibrio was 

also found to be inhibited by Hvonea museiformis (Avelyn, et 

al. 1991). The natural compounds have several advantages 

over the antimicrobial chemical substances in combating 

bacterial diseases in aquaculture. The experimental results 

indicated the possibilities of utilisation of natural 

(bioactive) substances of terrestrial/marine origin.



In the present investigations, influence of several 

antibiotic, antiseptic and natural substances on the 

inhibition of shrimp pathogenic alQinolvticus was studied.

Out of the 22 antibiotics tested, Vibrio aloinolvticus was 

found to be sensitive to 10 and resistant to the rest.

Among the sensitive antibiotics , Chloramphenicol, Co- 

Trimaxazine (3.0 meg) were found highly effective.

Antibiotics such as Augmetin (10 meg) Amxycillin (10 u g ) 

Streptomycin(10 meg) ,Gentamycin (10 u g ), Kanamycin <30 

u g ),Erythromycin (15 ug ), Norfloxacin (10 meg). 

Clindamycin(2 meg ) were moderately sensitive to the 

pathogen.

V. alQinolvticus was resistant to the rest of the antibiotics 

such as Cephaloridine(30 meg), Linomycin (2 meg ), 

Methicillin (5 meg) , Oleandomycin (15 meg), Penicillin (10 

units ), Tobramycin (10 meg). Tetracycline (30 meg), 

Oxytetracycline(30 ug) , Tiamulin (30 ug), Bacitracin (10 u g ).

So



Among the ten antiseptic chemicals , 6 were found to be 

effective in suppressing pathogen, ^  aloinolvticus.

Copper sulphate (0.5%), Formalin, Acriflavin (50 ppm), 

Methylene blue (10 ppm) were very effective whereas 

Potassium di chromate, (1.0 %) Malachite green (500 ppm) 

were found to be less effective.

A new product Virkon which is a (disinfectant) was found to 

be effective at 0.5 */5 level. This compound drastically 

reduced the growth of V . aloinolvticus in broth cultures.

The results obtained from natural products (bioactive 

compounds) suggested the possibilities of using sponge 

extracts for controlling V. alQinolvticus.
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