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Abstract - The investigation study was carried out to find out the effect of isolated gut probiotic Bacillus subtilis (SUB 

3845847 SeqJP2 MH128358) on the histological parameters of freshwater fish Labeo rohita (Hamilton, 1822). The gut 

probiotic Bacillus species were culture and isolate by using 16S rRNA sequencing methodology. Isolated gut probiotic 

bacteria Bacillus subtilis in Labeo rohita stimulate the better growth and health-promoting effects in same fish species 

through diet. The two tubs such as control tub (feed without probiotic bacteria) and experimental tub (feed fed with Bacillus 

subtilis) was maintained, 30 fingerlings fish were introduced into each tub and continuous aeration was given. Each 

treatment had triplicates. The feed used to be given twice a day morning 6 am and evening 6 pm commonly at the rate of 

3% physique weight and the experiments were carried out for 60 days of the exposure period. At the end of the day, intestine 

samples were gathered at the intervals 15th, 30th, 45th and 60th days. The intestinal histological changes were observed in the 

treatment group increased the epithelial layer of the middle portion of the intestine than the control group.  
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I. INTRODUCTION 

Probiotics are an eco-friendly agent to improve water and better growth parameters in aquatic organisms. Fish is an 

important protein source in human nutrition. The Labeo rohita is one of the most favorite fish in our south Indian 

market. Probiotic bacteria from the aquatic environment was reported in the 1980s (Dopazo et al., 1988; Kamei et al., 

1988). Hence, it is useful to have an insight into the histological analysis as they act as biological markers to assess 

the fish condition (Tilak et al., 2001). The histological structure of the tissue in an animal has a profound effect on its 

function. Fish receive bacteria in the intestinal tract from the aquatic atmosphere through water and food that are 
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populated with beneficial bacteria. Being rich in nutrient, the environment of the intentional tract of fish converses a 

favorable culture atmosphere for the beneficial microorganisms. The intestinal tract of fish is a complex environment 

possessing a particular micro-biota consisting of aerobic, facultative and obligate anaerobic bacteria (Gomez and 

Balcazar, 2008). The study of histology in the microanatomy of specific tissues has been successfully employed as a 

diagnostic tool in medical and veterinary sciences since the first cellular study carried out in the 19th century (Virchow, 

1859). Gobinath and Ramanibai, (2014) reported the histological alterations of gills, muscles, liver, and kidney in 

probiotic fed with freshwater fish Labeo rohita are lacking. Hence, the present investigation aims to find out the 

influences of isolated probiotic Bacillus subtilis SUB3845847 SeqJP2 MH128358 on the histological changes in the 

intestine histology of freshwater fish Labeo rohita. 

 

II. MATERIALS AND METHODS 

 

A. Sample Collection and Acclimatization 

Healthy, freshwater fish Labeo rohita (5.00 gm weight and 4.5 cm length) were purchased from Government fish 

farm, Bhavanisagar, Erode District, Tamil Nadu and acclimatized in laboratory conditions in a plastic tub (25o C/77o 

F, pH 7.0) with continuous aeration for three weeks prior to the commencement of the experiment. Stocked fish were 

fed with supplementary diet ad libitum (AOAC, 1990). 

 

B. Isolation of culturable intestinal microbiota 

The freshwater fish Labeo rohita were washed with sterile water and dissected to remove the intestine by the 

sterilization condition. The fish intestine was homogenized in the same sterile distilled water, next centrifugation (up 

to 10-5 and 10-6 CFU/ml) supernatant was taken and serially diluted in sterile distilled water in the test tubes. The 

homogenized intestine sample was serially diluted in normal saline solution (NSS) and aseptically plated by the spread 

plate technique on a nutrient agar plate and incubated for 24 hours and 300C room temperature to determine to the 

plate count (Whitman et al., 2009). Selective colonies were characterized and known following Bergey’s Manual of 

Systematic Bacteriology (Whitman et al., 2009) for this or her colony and cell morphology, gram staining and 

biochemical tests (Ghosh et al., 2003). 16S rRNA sequencing methodology were conform the identification of 

bacterial genera and species (Mandal et al., 2008 and Sagar et al., 1975). Finally, the 16S rRNA sequence was 

deposited in the NCBI GenBank nucleotide sequence database under accession number Bacillus subtilis (SUB 

3845847 SeqJP2 MH128358). 

 

C. Feed preparation and proximate composition 

To prepare the diet, the following ingredients such as (Rice bran 40%, Groundnut oil cake 20%, Dry fish 

meal 15%, Soya meal 15%, Maize 9%, Vitamins & Minerals mix 1%) were purchased from local Erode market, Tamil 

Nadu, India. All the ingredients were mixed and powdered by a machine and were made into dough with the help of 

distilled water (Sivakumar et al., 2014). Feed ingredients and experimental pellet diet were analyzed for the proximate 
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composition according to (AOAC, 1990) procedure as follows; Carbohydrate, Protein, Lipid, Moisture, and Ash 

content was a determination for (AOAC, 1990) protocols (Table 1). 

 

 

TABLE 1. Proximate Composition (% dry matter basis) analysis of experimental diets 

 

Ingredients Control diet (%) Experiment diet (%) 

Rice bran 40 40 

Groundnut 20 20 

Fish meal 15 15 

Soya Meal 15 15 

Maize 9 8 

Vitamin & Mineral mix 1 1 

Bacillus subtilis - 1 

Proximate Composition (%) 

Dry matter 99.90 99.80 

Carbohydrate 20.72 21.23 

Protein 35.65 35.53 

Lipid 9.16 9.14 

Moister 9.34 9.40 

Ash 13.14 14.10 

Digestible energy (k.cal/kg) 3294.27 3258.45 

                    (-) The absence of Bacillus subtilis 

 

D. Experimental design 

Experimental fish were divided into two groups such as the control group and the experimental group. Fish 

in the control tub were fed only with formulated feed (without any probiotic), fish in the experimental tub was fed 

with formulated feed mixed with isolated probiotic bacteria Bacillus subtilis. Each treatment had triplicates. The fish 

were fed with a formulated diet was given twice a day morning 6 am and evening 6 pm regularly at the rate 3% body 

weight and water changed every day with the water pump (Dada et al., 2002). The experiment was conducted on 15th, 

30th, 45th, and 60th days (AOAC, 1990). 

Control         - Formulated diet only 

Experiment   - Formulated diet + Probiotic bacteria (Bacillus subtilis) 
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E. Intestinal histology Studies 

To determine the effect of isolated probiotic diets on Labeo rohita fingerlings in each treatment were sampled 

for intestine histological sections at the end of experiment. Samples of the fish Labeo rohita were collected from the 

fish was cut opened on the ventral side with sharp scissors, without causing damage to the internal organs. Then the 

required tissues were collected carefully and brought immediately to the analytical laboratory for further studies. The 

fish samples were dissected out and collected organs gill, muscle and intestine were stored in 4 % neutral buffered 

formalin (NBF) and eviscerated to remove their tissue sample for histopathology and processed by routine paraffin 

embedding technique. The sections of 4 to 5 u thickness by using microtome and stained with haematoxylin and eosin. 

Pathological changes manifested in the tissue sections were observed under a compound light microscope attached 

with a camera (Mumford, 2004 and Gurusamy et al., 2013). 

III. RESULTS 

 

A. Morphological and Biochemical characters Analysis 

The aim of this research work was to isolate and characterize potential probiotic bacteria from the intestine 

samples were antibiotic sensitivity test and antibacterial activity against some common pathogenic bacteria. (Bauer et 

al 1966). In the present study exposed that the isolation of probiotic microorganisms from fish intestine samples, 

antibiotic sensitivity test and antibacterial activity against the freshwater fish pathogenic bacteria. According to the 

morphological characterization of ten isolates were identified three species are Bacillus species further confirmed their 

identification as Bacillus subtilis species (Holt et al 1994). The genus Bacillus is generally defined according to 

classical phenotypic characterization of the isolated probiotic bacteria identified as Bacillus sp. based on the 

taxonomical characters on morphology, biochemical assessments (Table 2 and Figure 1). Physiological reactions are 

generally used to determine the species of the genus (Claus and Berkeley, 1986). 

 

B. Histological studies 

The experiment showed in the increase of the epithelial layer of the villi of the middle portion of the intestine 

when compared to the control (Fig 1-4). That fact shows that the probiotic stimulated an increase in the epithelial layer 

of the middle intestine of those fish, occurring with the studies described by Medri et al., (1999). Multiple sections 

studied from the intestine shows mucosa lined by columnar cell lining epithelium with scattered intraepithelial 

lymphocytes and normal goblet cell population. No evidence of any infectious agent or malignancy. Control fish 

intestine was normal morphology, Experiment fish intestines were increased intraepithelial lymphocytes and dense 

lamina propria lymphocytes. Fish growth and histopathological parameters, though bacillus subtilis produced the best 

results. The histopathology effects in the internal organs intestine of Labeo rohita is shown in the present study (Fig.1 

to Fig.4). The mucosal tissue, epithelial cells and intestinal tract of the fish, provide an initial barrier to the entry of 

disease-causing microorganism like bacteria and viruses (Press and Evensen, 1999). The intestine of fish with 

probiotics experiment showed increase epithelial layer of the villi of the middle portion of the intestine, compared to 

the control (Fig.1-4). The experiment showed the histological changes of the epithelial of the villi, mucosa line, 

intraepithelial lymphocytes and goblet cell population enhanced than the control.  It is concluded that probiotic 
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Bacillus subtilis improved the intentional microbial balance of freshwater fish Labeo rohita and better growth and 

preserves good health and immunity resistant of aquatic animals. 

 

Fig. 1. Histological changes in the intestine of freshwater fish Labeo rohita after 15 days of an experimental period. 

 

   Control                         Experiment 

Fig. 1. Microscopic photo of the epithelium layer of the villi of the intestine of Labeo rohita Control and Treatment  

Fig.2. Histological changes in the intestine of freshwater fish Labeo rohita after 30 days of an experimental period. 

                                                                                                                                                                                                                     

Control                                                Experiment 

Fig. 2. Microscopic photo of the epithelium layer of the villi of the intestine of Labeo rohita Control and Treatment 
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Fig. 3. Histological changes in the intestine of freshwater fish Labeo rohita after 45 days of an experimental period. 

     

 

Control       Experiment 

Fig. 3. Microscopic photo of the epithelium layer of the villi of the intestine of Labeo rohita Control and Treatment 

 

Fig. 4. Histological changes in the intestine of freshwater fish Labeo rohita after 60 days of an experimental period 

 

 

    Control       Experiment  

Fig. 4. Microscopic photo of the epithelium layer of the villi of the intestine of Labeo rohita Control and Treatment 
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IV. DISCUSSION 

The use of probiotics are dietary live microbial supplements in commercial fish culture to immune function 

and improve growth of the fish (Gatesoupe, 1999; Irianto and Austin, 2002) Probiotics, are live microorganisms that 

when administered in sufficient amount confer a health benefit on the host (FAO, 2001). Feed probiotics are live 

microbial feed supplements which beneficially affect the host animal by improving its intestinal microbial balance 

(Fuller, 1989, 1991). The prospective benefits include improved nutrition and growth and inhibition of many disorders. 

Foodstuffs containing probiotics are available for animal feed supplements and also for aquaculture (Verschuere et 

al., 2000). Bacillus species are one among the most commonly used microbes for dietary and enzymatic involvement 

to the digestive development in animals (Ganguly et al., 2010). Muscle histology was observed in 15th and 30th days 

of an experimental period shows that bundle of skeletal muscle fibers with striated appearance and peripherally placed 

nucleus (Gopinath and Ramanibai, 2014). Gut microbes may function to prevent fish pathogens from colonization of 

the intestinal tract. The importance of commercial gut microbiota is highly important for normal functioning of the 

immune apparatus of the gastrointestinal tract in fish (Ringo et al., 2015). The population size and structure of 

intestinal microbes, affect the extent of nutrient digestion and absorption by the host (Merrifield et al., 2010). In 

addition, gastrointestinal microbes are understood to influence disease resistance, growth, and survival and feed 

utilization (Denev et al., 2009). Similarly, several studies have reported the modulating effect of probiotic on fish GI 

microbiota (Pérez-Sánchez et al., 2014).  Future studies probiotics are a most important role in the aquaculture, its 

improve growth, disease resistance, and water qualities 

V. CONCLUSION 

The isolated probiotics bacillus subtilis were improved growth and histopathological parameters in 

freshwater fish Labeo rohita. The freshwater fish Labeo rohita used in the present study were effective in stimulating 

fish growth and histopathological parameters, though bacillus subtilis produced the best results. Nowadays probiotics 

are widely used in aquaculture, its stimulating beneficial effect of growth, disease resistance and improve water 

qualities in aquaculture. Probiotics are beneficial microbes and improve the growth rate in aquatic animals without 

causing any outstanding effect on animals and human health. Bacillus species is one of the most commonly used 

microbes for dietary and enzymatic involvement in the digestion development in freshwater fish Labeo rohita. 

Probiotics help to develop the economic importance of aquaculture. The benefit of adding Bacillus subtilis to the diet 

of freshwater fish Labeo rohita was shown, to replace formulated diet and probiotics, they found that addition of the 

fish intestinal Bacillus spp. increased performance as judged by a number of factors including growth, feed conversion 

ratio, and protein efficiency ratio.  
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