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INTRODUCTION 
 

Aquaculture is the fastest growing agricultural industries 

worldwide (Hishamunda and Ridler, 2006). Aquaculture 

increases its growing rate of 6% annually and it has been 

gaining importance over capture fisheries since 1990s 

(Reverter et al., 2014). A wide range of disease out-

breaks and disease causing in aquaculture are due to poor 

culture practices, overcrowding of fish, poor quality of 

water etc. Hence it has resulted in the vast loss in 

production (Gabriel et al., 2015). Fishes are mainly 

affected by bacterial pathogens interfering with its 

survival rate. A. hydrophila is regarded as an 

opportunistic pathogen both in the farm and field. The 

disease is frequently associated with haemorrhagic 

septicemia (Kuge et al., 1992).Aeromonas hydrophila is 

a ubiquitous gram-negative rod-shaped bacterium which 

is commonly isolated from fresh water ponds and which 

is a normal inhabitant of the gastrointestinal tract which 

causes disease in fish known as “Motile Aeromonas 

Septicemia” (MAS), “Hemorrhagic Septicemia,” “Ulcer 

Disease,” or “Red-Sore Disease.” (Swann and White, 

1989). 

 

Plant extracts with antimicrobial and/or 

immunostimulant properties have been used as 

therapeutic and/or prophylactic agents against fish 

pathogens (Newaj-Fyzul and Austin, 2015). Ocimum 

basilicum is a common herb that is known for its 

ornamental and therapeutic importance. They are known 

to have many immuno-stimulant properties. Just like 

O.basilicum, Phyllanthus emblica is also rich in many 

phytoconstituents viz, alkaloids, glycosides, reducing 

sugars, tannins, resins, saponins, sterols, and fixed oils. 

They are used mainly in the folk medicine because of its 

antioxidant property (Pandey, 2014). The investigation 

was carried out with objective of enhancing the immune 

power of O.mossambicus challenged with A.hydrophila 

by using plant leaf powders of O basilicum and 

P.emblica. 

 

MATERIALS AND METHOD 
 

An investigation was carried out in our laboratory to 

evaluate the effect of O basilicum and P.emblica in 

enhancing immune parameters of O.mossambicus 

infected with A.hydrophila. The materials and methods 

used for the present study are described under the 

following headings.  
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ABSTRACT 
 

An investigation was carried out to evaluate the effect of selected plants (Ocimum basilicum and Phyllanthus 

emblica) supplemented feed on the relative percent survival rate and the antigen antibody titer. Two experimental 

feeds were prepared by adding 5 grams of leaf powder to the basal diet and one control feed without leaf powder. 

The fishes (Oreochromis mossambicus) were supplemented with these feeds for 30 days. After 30 days of 

treatment fishes were infected with Aeromonas hydrophila and observed for next 15 days and the immunological 

parameters such as relative percent survival and antibody production were observed. The data obtained (were 

analyzed using one way analysis of variance (ANOVA). The fishes fed with 5 grams of O.basilicum showed 

significant effect in terms of survival and antibody production. This study indicated that inclusion of leaf powders 

in fish feed resulted in better survival and antigen production. The formulation of plant based diet for fish will 

provide new opportunities.  

 

KEYWORDS: Leaf powder, supplementation, Oreochromis mossambicus, Aeromonas hydrophila, relative 

percent survival rate and the antigen antibody titer. 
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Collection and Acclimation of Experimental Animal  
The experimental animal selected for present study was 

tilapia fish (O.mossambicus). The fishes were collected 

from Tamilnadu Fisheries Corporation Limited, Aliyar 

dam near Pollachi, Coimbatore, Tamilnadu. Fishes were 

acclimatized to lab condition for 2 weeks in laboratory 

condition and care was taken to prevent contamination. 

 

Collection of plant samples  
Fresh leaves of O.basilium and P.emblica were collected 

in and around Coimbatore.  

 

Preparation of leaf powder  
The leaves were washed, shade dried and made into 

powder using electric pulveriser. The leaf powders were 

stored in containers and used for further studies.  

 

Preparation of feed  
Fish feed was prepared by adding equal proportions of 

wheat flour and coconut oil cake in the ratio of 1:1 and 

corn flour as a binder. These substances were mixed 

thoroughly with hot water and it was steamed for 25-30 

minutes and then cooled to room temperature for 30 

minutes. Pellets were prepared by using domestic 

appliances with 0.5mm diameter. It was dried by keeping 

in the sun. Two experimental feeds were prepared by 

adding 5 grams of leaf powders separately and the feed 

without leaf powder was kept as control.  

 

Selection and collection of pathogen  
The pathogenic bacteria selected for the present study 

was Aeromonas hydrophila. The bacteria was obtained 

from the Department of Microbiology, PSG Institute of 

Medical Sciences and Research, Coimbatore, Tamil 

Nadu, India and were maintained on Muller –Hinton agar 

media (Hi –media) at 4°C. A. hydrophila was cultured in 

a nutrient agar broth for 24 hrs at 37°C in an incubator. 

The cultured broth was then centrifuged at 3000 rpm for 

10 minutes. The supernatant was discarded and the 

pelleted bacteria were washed thrice with phosphate 

buffer saline (PBS) and prepared to 108cfu/ml as 

determined using Neubaur haemocytometer slide (Rao et 

al., 2006) This bacterial suspension was used for further 

experiments. 

 

Determination of LD50 doses  
The lethal dose 50% (LD50) of the pathogens was 

determined using O.mossambicus of average weight 5 ± 

0.5 g. The fish were divided into 5 groups using random 

sampling method. Each group containing 8 animals and 

were injected intraperitoneally (i.p.) with 0.1 ml volumes 

of 10 fold dilutions of freshly prepared A.hydrophila 

suspensions in saline ranging from 10
2
, 10

3
, 10

4
, 10

5
 and 

10
6
 viable cells/fish, and observed for 7 days. The LD50 

value was calculated after the method of Reed and 

Muench (1938). 

 

 

 

 

Experimental design  
The laboratory experiment was laid in completely 

randomized design (CRD). Three replications for 

control(C) and each treatment (T1 and T2) were 

maintained simultaneously. The experiment was 

conducted using 15 liter plastic troughs. The troughs 

were stocked with 10 fishes with mean initial body 

weight of 5 ± 0.5 grams. The fishes were starved for a 

night prior to the experiment. The experiment was 

conducted for 45 days and the fishes were fed with 

experimental feeds. The medium was changed daily in 

order to remove the fecal and unconsumed wastes.  

 

Pathogen challenge test  
After 30 days of feeding trail, fishes in the control and 

treatments were injected intraperitoneally with 0.1ml (or) 

100 μl of 10 
5
 cfu/ ml A.hydrophila suspension. Mortality 

was recorded until 15 days after post challenge. 

Behavioural alterations, feeding response and mortality 

were observed daily and dead fish were removed. The 

experiment was conducted in triplicate. Relative percent 

survival = 100 x (1 - percent mortality in treated group/ 

percent mortality in control group).  

 

Serum antibody titer (agglutination test)  

Serum antibody titer was measured using the 

agglutination protocol described by Klesius et al (2000). 

After 15 days of infection, antibody titer was assayed in 

well microtiter plates. Serum (15 μl) was diluted at 1:1 

ratio in saline PBS in the first well and was serially 

diluted in the wells of the first row till the 11th well of 

the microtitre plate leaving the 12th well as a negative 

control. Similarly other serum samples were also diluted 

serially in each row of the microtitre plate. 50ml of the 

antigen was added to all the wells. Gently shake the 

microtitre plate for efficiently mixing of the reagents. 

Incubate the plates at room temperature for an hour. The 

highest dilution of the sample which shows detectable 

(macroscopic) agglutination was recorded and expressed 

as log2 antibody titre of the serum.  

 

RESULTS AND DISCUSSION 
 

Relative percentage of survival  
The results of relative percentage of survival rate of 

O.mossambicus supplemented with leaf powders of 

O.basilium and P.emblica and challenged with 

A.hydrophila were shown in figure -1 After challenging 

fish with A.hydrophila there was no mortality of fish up 

to 12 hours. The group of fishes supplemented with T1 

feed showed higher survival rate (100%) as compared to 

control (40%). The fishes in the experimental groups 

revealed significant survival rate when compared to 

control group. When the fishes were injected with A. 

hydrophila the immuno stimulatory effect might be 

produced by the leaf extracts in the experimental feed. 

This shows that the leaf extracts were able to stimulate 

the resistance and inhibit the growth of A. hydrophila. 

Wassom and Kelly, 1990 stated that the resistance level 

of fish to a particular disease can be determined from the 

survival rate after bacterial infection. 
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C – control, T1 – 5 grams O.basilicum, T2 – 5 grams P.emblica. 

 

The results were supported by Sahu et al., 2007 (a& b) 

reported that L. rohita fed with garlic and mango kernel 

showed increased resistance and survival against A. 

hydrophila. Abutbul et al., 2004, inferred that 

O.mossambicus fed with R.officinialis increased the 

survival rate against A. hydrophila. Yin et al., 2009 

reported that common carp fed with Astragulas showed 

enhanced survival rate against A.hydrophila when 

compared to control. Similarly A.hydrophila infected 

fishes such as O.mossambicus, C.carpio and L. rohita 

were recovered and their survival rate was increased by 

stimulating the non- specific and specific immune system 

using O. sanctum (Logambal et al., 2000), E.alba 

(Christybapita et al., 2007), and A. aspera (Vasudeva et 

al., 2006) as feed supplement.  

 

Antigen antibody titre: The figure-2 clearly depicts that 

there was significant effect by the plant leaf powder 

supplementation on the bacterial agglutination activity. 

The bacterial agglutination was significantly higher in T1 

when compared to control. Antigen antibody titer can be 

used to measure the humoral immunity an organism. 

Antibody production can be stimulated by using different 

types of immunostimulants such as probiotics, 

antibiotics, chemicals and plant products. In this work 

the leaf extracts were used as good immuno stimulators 

to boost the innate immune system of fish. Similar 

results was observed by Mercy (2006) who stated that a 

significant haem agglutination antibody titre was 

observed in C.mrigala treated with P.emblica. Prathiba 

and Sukumaran (2014) reported that all the 

concentrations of leaf extracts of Euphorbia hirta 

enhanced antibody response against A. hydrophila in 

C.carpio.  

 

 
C – control, T1 – 5 grams O.basilicum , T2 – 5 grams P.emblica. 

 

The leaf extract of O.sanctum produced a significant 

stimulatory effect on both primary and secondary 

responses against A.hydrophila in O.mossambicus 

(Logambal et al., 2000 and Venkatalakshmi and 

Michael, 2001). Behera et al., 2011 stated that increased 

bacterial agglutination activities in A.hydrophila infected 

fishes primed with low dose (15mg) curcumin. Kumar et 

al., 2007 infered that that there was an enhanced 

antibody response in L.rohita fed with polyherbal 

formulation when challenged against A.hydrophila. 

Lokesh et al., 2012 reported that the herbal extracts and 

animal originated product have a potential application as 

an immuno stimulant in fish culture, primarily because 

they can be easily applied, are not expensive and act 

against a broad spectrum of pathogens.  
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CONCLUSION 
 

The results on present study indicated the beneficial role 

of selected plant leaves of O. basilium and P.emblica as 

immunistimulants against the pathogen A.hydrophila in 

O.mossambicus. The study revealed that O.basilicum at 

5grams concentration enhanced the survival rate of the 

fish against the pathogen. It was also observed to 

produce antibodies in greater amount against the 

pathogen. The study thus states the possibilities of using 

plant powders rich in immunostimulants to enhance the 

specific immune response of fish against certain 

pathogens. 
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