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INTRODUCTION 

Rabbits are found nearly every country in the world 

thatpositioned third in number to dogs and cats as 

companion animals. Rabbits are monogastric 

andextensively used for research models and 

conservation. Microbes can rise on the skin coat as well 

as in the GI and respiratory tracts. Role and composition 

of these bacterial colonies have been 

extremelydeliberated in past few years. The most 

colonized organ is the GI tract that has affluent nutrients 

which can be used by microbes.
[1]

 Most food 

conversionproceedingsin rabbits happen in the caecum, 

which is thicklyinhabited with bacterias. The 

colonization and growth of microorganisms become fast 

under favorable conditions of gut.
[2;3]

 The GI tract of 

rabbit is modified to course withhuge amounts of 

fiberloaded feed. Microbial fermentation also takes place 

in the caecum to guarantee nutrient supply.
[4] 

As 

compared to other herbivores, the rabbit does not contain 

the enzymes crucial for complete digestion of the plant 

substrates. Early investigations of the GI tract of rabbit 

demonstrated that microbial community performs 

various remarkable tasks.
[6] 

 

 

Microorganisms in mammal’s intestine and faeces have 

been studied for decades. A great amount of microbes 

(10


 to 10
 

bacteria/ g) live in GI tract and faeces of 

mammals. The variety and density in rabbits is an 

abundant microbiota (10
10

 to 10
12

 bacteria/ g) in hard and 

soft faeces.
[7;8;9] 

Thediscovery and explorationof this 

microbiota is a very tempting challenge. The constancy 

of caecum microbial fermentation is vital for rabbit 

health. Nutrients which go through the caecum facilitate 

colonization for abundant microbial population. The 

responsibility of thismicrobiota in the digestion is 

manifested by sacharrification of plant cell walls via 

bacterial enzymes, which is not probable by host animal 

digestive enzymes.
[10;11]

 In addition, the GI tractof 

microflora provides certain nutrients that are helpful to 

the host. Though, a complete understanding of the 

stability and composition of the GI microfloraremains 

unfinished.
[12]

  

 

Digestive disorders are the majorreason of mortality in 

commercial rabbits. Enteritis is the prime GI disorder 

cause diarrhea as a result of an imbalance microflora in 

the gut.
[13]

 Previous studies exposed that the 

GImicrobiota of rabbits consists predominantly of 
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strictly anaerobic, Gram-negative bacteria belonging to 

the genus Bacteroides, while anaerobic sporulated Gram-

positive bacteria are present in significantly lower 

numbers.
[14]

 Lactic acid bacteria belong to the clostridial 

subdivision of the Gram-positive and are fermentative, 

strictly anaerobic or microaerophilic microorganisms that 

produce high amounts of organic acids as a consequence 

of their metabolism. Enterococci belong to the group of 

lactic acid bacteria; they are regular inhabitants of the 

intestine and serve as indicators of faecal contamination. 

Besides, probiotic properties have been claimed for 

certain enterococci.
[16]

 

 

Facultative anaerobic bacteria isolated from the intestinal 

tract of rabbits belong to the Gram-positive genera 

Bacillus, Enterococcus and Staphylococcus. S. aureusis a 

facultative anaerobe so can grow under both aerobic and 

anaerobic conditions.
[17;18]

 Staphylococci are gram-

positive, catalase-positive, oxidase negative, facultatively 

anaerobic and non-motile cocci. The coagulase-positive 

Staphylococcus aureus are of particular importance as 

primary causes of specific diseases such as S. 

aureuscause mastitis in ruminants, equine 

botryomycosis; S. intermediuscause canine pyoderma.
[19]

 

Most coagulase positive Staphylococci are widespread 

bacteria pathogenic to both humans and animals and 

cause a number of severe infectious diseases.
[19; 20]

 In a 

population-based survey performed in the United States, 

the prevalence of colonization with S. aureuswas 31.6%. 

S. aureuscan cause various non-food related health issues 

such as skin inflammations, mastitis, respiratory 

infections, wound sepsis and toxic shock syndrome.
[21]

 

Staphylococcal food poisoning symptoms generally have 

a rapid onset, appearing around 3 hours after ingestion 

(range 1–6 hours). Common symptoms include nausea, 

vomiting, abdominal cramps and diarrhea.
[22]

 

 

Enterococci are Gram-positive, facultative anaerobic, 

catalase-negative lactic acid bacteria (LAB). 

Enterococcus faecalisis a Gram-positive, facultative 

anaerobic coccus that can survive under harsh 

conditions, including high salt concentrations and 

temperatures > 45°C. It is a member of the mammalian 

GImicrobiota but multidrug-resistant strains have been 

considered relevant causes of hospital-acquired and 

community related infections. The occurrence of 

enterococci in rabbit meat could be mostly originated 

from the environment.
[23;24;25]

 Enterococcal surface 

protein (ESP) was highly associated with infection-

derived isolates of E. faeciumand E. faecalis. The 

prevalence of E. faecalisin sub-gingival samples of 

periodontitis patients ranges from as little as 1% to 

almost 50%.
[26; 27]

  

 

Lactobacilli are widely distributed in nature. The 

presence of lactobacilli in fecal or intestinal samples has 

been traditionally demonstrated by bacteriological 

culture. Some species are believed to be members of the 

commensal flora of the intestinal tract of humans and 

animals.
[28]

 Some Lactobacillus species have also 

received considerable attention with respect to their 

putative healthful properties when ingested as 

probiotics.
[29]

 Clostridium botulinum is a ubiquitous 

Gram-positive, spore forming obligatory anaerobic 

bacterium that primarily inhabits soil, dust and organic 

matter such as feces of animals and man, slaughterhouse 

wastes, biogas plant residues, and bio-compost.
[30]

 The 

present work concentrates on the incidence and 

propensity profiles for Gram positive bacteria species in 

rabbit faeces. 

 

MATERIALS AND METHODS 

PBS solution and media preparation 

PBS was prepared by dissolving 8.0g NaCl, 0.2g KCl, 

1.44g Na2HPO4 and0.24g KH2PO4 in one liter distilled 

water. The pH range was 7.1-7.3. After mixing salts it 

was poured (9mL) in test tubes. It was sterilized by 

autoclaving at 121C for 15 minutes at 15lb/inch
2
. After 

sterilization it was cooled at room temperature for further 

use.
[31]

 

 

Nutrient agar powder (HIMEDIA) was prepared by 

dissolving 2.8g in 100 mL distilled water. Its pH was 

adjusted 7.4±2 with help of pH meter. It was sterilized 

by steam heat under pressure (121C for 15 minutes at 

15lb/inch
2
). After cooling it was poured in sterile glass 

Petri plates within six inches of flame. The medium was 

allowed in the plates to solidify.
[32]

 

 

Sampling and Isolation of bacteria 

A total of 10 faecalsamples were carefully collected from 

ten healthy rabbits of both sexes and various ages. The 

study was conducted in the laboratory of the Department 

of Microbiology in the University of Veterinary and 

Animal Sciences, Lahore.  

 

For the isolation of the bacteria, nutrient agar as a 

medium was poured into culture plates. Faecal material 

(1g) of rabbit was dissolved in 9ml of sterile PBS. The 

PBS containing test tubes were already sterilized by 

autoclaving. Serial dilutions (10 fold) were made from it. 

Pour a 100 L suspension on nutrient agar plates with 

help of micropipette. It was uniformly spread on plate 

with help of an L-shaped sterile glass spreader. These 

agar plates were incubated at 37ºC for 24 hours. 

 

Purification of colonies 

After post incubation the plates were taken off from the 

incubator. The plate having discrete colonies was 

selected for purification. For purification single isolated 

colony was picked with platinum loop and it was 

streaked on sterile nutrient agar plate by using quadrant 

streak plate method. Here nutrient agar was still used for 

purification. These plates were incubated at 37ºC in the 

incubator for 24 hours. Similarly all colonies with 

different morphology were purified.
[33]
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Morphological Characterization 

i. Colony Morphology 

Quadrant streak plate method was used to get isolated 

colonies for the study of colony morphology. Colony 

shape, size, margins and colour of colony were observed 

with naked eye.
[34]

 

 

ii. Microscopic Analysis 

Microscopic analysis was done for further 

characterization of bacteria. Two types of staining 

procedures were applied that was gram staining and 

spore staining. 

 

 Gram Staining 

A thin bacterial smear was equipped on glass slide and 

fixed it by heat. The smear on a glass slide was covered 

with few drops of Crystal Violet for 1 minute. The slide 

was washed by distilled water. The smear was treated 

with few drop of Gram's Iodine and allowed to act for a 

minute. The slide was again washed in water and then 

decolorized in 95% ethyl alcohol for 30 seconds. After 

the smear is decolorized, it was washed with water 

without any delay. The smear was finally treated with 

few drops of counterstain such as safranins for one 

minute. The slide was washed in water; excess water was 

removed using a blotting paper, dried in air observing 

under microscope. Those bacteria that hold on to primary 

dye-iodine complex and remain violet are called Gram 

positive and those which get decolorized and 

subsequently take up counterstain (pink/red) are called 

Gram negative.
[35]

 

  

Only those microbes were selected for further study 

which showed purple (violet staining reactor) in Grams 

staining. 

 

 Spore Staining 

Smears of bacterial culture (5 to 7 days incubated) were 

made on clean glass-slides, air-dried and heat-fixed. 

Smears were flooded with 0.75% aqueous malachite 

green solution and heated on the steam of water bath for 

10 minutes. While heating on boiling water, care was 

taken that stain should not be dried out. After staining 

slides were washed with distilled water and counter-

stained with 1-2 drops of safranin for 30 seconds. 

Bacterial smear was washed again, air dried and 

observed under oil immersion lens.
[36]

 

 

Biochemical Characterization 

 Catalase Test 
Two circles were marked on the glass slides, one for test 

and other for negative control. H2O2 bottle was taken and 

place a drop of H2O2 on the slide. From sterile sticks, one 

stick was selected. One of the plates was chosen and then 

picked an isolated colony using the stick. The stick (with 

bacteria) was moved to the drop of H2O2 on the slide.The 

tip dragged into the drop of H2O2 on the slide and gently 

mixed into the solution. Observed for bubbling and the 

result was noticed either “positive” or “negative”. 

Immediate bubble formation indicates production of O2 

and a positive result. The test was then repeated for the 

second plate and glass slide.
[37] 

 

 Oxidase Test 
Filter paper disk was soaked with oxidase reagent. 

Transfer a loop full of pure bacteria to the disk by using 

sterilized loop.The disk was observed for up to three 

minutes. If the area of inoculation was turned in dark-

blue or purple then the result was positive. If a color 

change was not occurring within three minutes, the result 

was negative.
[38]

 

 

 Coagulase Test 

It was performed by slide coagulation method. Dense 

suspensions of Staphylococci from culture were made on 

two ends of clean glass slide. One was labeled as “test” 

and the other as “control”. The control suspension served 

to rule out false positivity due to auto agglutination. The 

test suspension was treated with a drop of citrated plasma 

and mixed well. Agglutination or clumping of cocci 

within 5-10 seconds was taken as positive. Some strains 

of S.aureuswas might not produce bound coagulase, and 

such strains must be identified by tube coagulase test.
[39]

 

 

 Mackonkey Salt Agar 

Dehydrated medium of MSA (HIMEDIA) 51.153 grams 

was suspended in 100 ml distilled water. It was mixed 

thoroughly and boiled for 1 minute. After that it was 

sterilized by autoclaving at 15 lbs pressure (121°C) for 

25 minutes. Then medium was cooled to 45-50°C and 

poured into sterile Petri plates. Then plates were 

incubated at pH 7.1+/-0.02 at 25˚C for 24 hours. 

 

Confirmation on Selective Agar 

The confirmation of bacterial specie was done by using 

selective agar. 

 

i. Mannitol Salt Agar 

Mannitol salt Agar was used as a selective agar for 

Staphylococcus aureus. Mannitol salt agar (BDH Anala 

R) was prepared by dissolving 6.66g in 100 mL distilled 

water. Its pH was attuned 7.4 ± 0.2 at 25C with aid of 

pH meter. It was sterilized at 121C for 15 minutes at 

15lb/inch
2
 by steam heat under pressure. After cooling 

within six inches of flame it was poured in sterilize glass 

Petri plates. The medium was allowed to harden in the 

plates.
[40]

 The yellow colour colonies were observed after 

incubation. 

 

ii. MRS Agar 

MRS agar was used to confirm Lactobacilli. MRS 

(HIMEDIA) was prepared by dissolving 67.15 grams in 

1000mL distilled water. With assist of pH meter the pH 

was adjusted 6.5±0.2 at 25°C. It was sterilized at 121C 

for 15 minutes at 15lb/inch
2
 by steam heat under 

pressure. After cooling it was surrounded by six inches 

of burn and poured in sterilize glass Petri plates. The 

medium was allowed to harden in the plates.
[41]

 On MRS 

agar, there was off white colour colonies of bacteria were 

present. 
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iii. Pfizer Selective Enterococcus Agar 

Similarly Pfizer nutrient agar was used for Enterococci. 

PSE Agar is used for selective isolation and cultivation 

of Enterococci. PSE Agar (HIMEDIA) was prepared by 

dissolving 57.75 grams in 1000 ml distilled water (Table: 

3.13). With assist of pH meter the pH was adjusted 

7.1±0.2 at 25°C. It was sterilized at 121C for 15 

minutes at 15lb/inch
2
 by steam heat under pressure. After 

cooling it was poured in sterile glass Petri plates within 

six inches of flame. The medium was allowed to solidify 

in the plates.
[42]

 The resulted colonies were blackening 

around the sides. 

 

RESULTS 

Isolation and Purification 

Gram positive bacteria were isolated from rabbit faeces. 

Out of 10 samples 35 isolates were obtained by dilution 

method. The isolated bacteria were identified with 

morphology, microscopy and biochemical purification. 

 

Selection of Gram Positive Bacteria 

Gram staining was done for further identification. The 

bacteria which show purple colour of Gram stains were 

Gram positive and pink stained were gram negative. Out 

of 35 isolates, 14 were gram positive. These were 

selected for further analysis. The isolates strains were 

distinctly designated as RFS-01, RFS-02, RFS-03, RFS-

04 and so on till RFS-14. The percentage of gram 

positive bacterial isolate is shown in Table 3.2. 

 

Identification of bacteria 

Identification of bacteria was done by applying 

biochemical test. The biochemical test that we were 

performed here were Catalase test, Oxidase test and the 

Coagulase test. The results for respective species were 

mentioned in the Table 3.2. 

 

A total number of 14 species of gram positive bacteria 

were isolated from rabbit faeces. For further 

identification biochemical tests were applied. The 

species that give positive Catalase test were RFS-02, 

RFS-05, RFS-08, RFS-11 and RFS-13. While the species 

that show negative result for Catalase test were RFS-01, 

RFS-03, RFS-04, RFS-06, RFS-07, RFS-09, RFS-10, 

RFS-12, and RFS-14.All isolates reaction towards 

oxidation test was negative. The isolates RFS-02, RFS-

05, RFS-08, RFS-11 and RFS-13 which were positive for 

Catalase test also show positive result for coagulase test. 

The coagulase test was not applicable on remaining 

isolates thar were RFS-01, RFS-03, RFS-04, RFS-06, 

RFS-07, RFS-09, RFS-10, RFS-12, and RFS-14. 

 

Here we tentatively identified that the species RFS-02, 

RFS-05, RFS-08, RFS-11 and RFS-13 were 

Staphylococcusaureus, as they were catalase (positive), 

oxidase (negative) and coagulase (positive). 

 

The remaining species RFS-01, RFS-03, RFS-04, RFS-

06, RFS-07, RFS-09, RFS-10, RFS-12, and RFS-14 were 

other gram positive bacteria. For their further 

identification they were culture on selective agar media. 

As coagulase test was not applicable on these species so 

they may be Enterococci, Lactobacilli or someone else. 

 

Confirmation on Selective Medium 
Further confirmations were done by culture on selective 

agar. 

 

Here for further identification the bacterial species were 

culture on selective agar. The prepared medium was red 

coloured and gel forms in Petri plates. The species 

named RFS-02, RFS-05, RFS-08, RFS-11 and RFS-13 

were culture on MSA. This medium was resulted as 

Mannitol ferment. Staphylococci have the unique ability 

of growing on a high salt containing media. Isolation of 

coagulase-positive staphylococci on Phenol Red 

Mannitol Agar supplemented with 7.5% NaCl as already 

mentioned. 

 

Two further selective medium was prepared for 

remaining bacteria culture. Firstly MRS agar was 

prepared, which medium was dark amber coloured. The 

remaining bacteria were culture on MRS Agar plates. 

Lactobacilli MRS medium was based on the formulation 

of deMan, Rogosa and Sharpe with slight modification. 

It was supported luxuriant growth of all Lactobacilli. 

Lactobacilli were microaerophillic and generally require 

layer plates for aerobic cultivation on solid media. 

Lactobacilli isolated on MRS Agar confirmed. These 

isolates were RFS-01, RFS-04, RFS-06, RFS-07 and 

RFS-14. 

 

Pfizer Selective Enterococcus Agar was used for 

selective isolation and cultivation of Enterococci. This 

was light amber coloured with a bluish tinge forms in 

Petri plates. The importance of esculin hydrolysis in 

differentiating Enterococci and streptococci was first 

reported as streptococci do not exhibit esculin 

hydrolysis. Esculetin reacts with ferric ammonium citrate 

to form a dark brown to black coloured complex. Pfizer 

Selective Enterococcus Agar was confirmed the presence 

of Enterococcus. These isolates were RFS-03, RFS-09, 

RFS-10 and RFS-12. 

 

From rabbit faecal samples 35 bacteria were isolated. 

The total number of gram positive species that were 

isolated was 14 in present study. By applying 

biochemical test and after culturing bacteria on selective 

agar the bacteria species were identified. The 

Staphylococcus aureus were 5(total isolate=14) in 

numbers. Staphylococcus aureus were comprised 

35.71% in incidence in total positive bacteria isolates. 

The second specie was Lactobacilli that were 5(total 

isolate=14) in numbers. So, the lactobacilli were 

comprised a percentage of 35.71. The Enterococcus 

spp were 4(total isolate=14) in numbers. And their specie 

percentage in present study was 28.57.  

 

According to chi-square analysis (p>0.05), species 

prevalence in rabbit faeces is non-significant (Table 3.5). 
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Table no: 3.1 Percentage of gram positive bacteria in Rabbit faeces. 

Sample no Total isolates Gram Positive Percentage 
1 4 1 25 
2 3 1 33.34 
3 5 2 40 
4 3 1 33.34 
5 4 1 25 
6 3 2 66.67 
7 2 1 50 
8 3 0 0 
9 5 3 60 
10 3 2 66.67 

Total 35 14 40 
 

Table no: 3.2 Biochemical profiles of Gram positive Bacteria. 

Isolates 
Spore 

Staining 

Catalase 

test 

Oxidase 

test 

Coagulase 

test 

Growth on 

MaCConkey’s agar 

RFS-01 NA - - - + 

RFS-02 NA + - + NA 

RFS-03 - - - NA NA 

RFS-04 NA - - - + 

RFS-05 NA + - + NA 

RFS-06 NA - - - + 

RFS-07 NA - - - + 

RFS-08 NA + - + NA 

RFS-09 - - - NA NA 

RFS-10 - - - NA NA 

RFS-11 NA + - + NA 

RFS-12 - - - NA NA 

RFS-13 NA + - + NA 

RFS-14 NA - - - + 

(NA=Not Applicable) 

 

Table 3.3 Results of growth on Selective agar. 

Isolates Selective Agar Result Identification 
RFS-02 
RFS-05 
RFS-08 
RFS-11 
RFS-13 

MSA Agar 
Yellow Colour 
Mannitolfermentor 

 Staphylococcus aureus 

RFS-03 
RFS-09 
RFS-10 
RFS-12 

MRS Agar 
Off white Colonies 
Tolerate microaerophilic 

Lactobacilli 

RFS-01 
RFS-04 
RFS-06 
RFS-07 
RFS-14 

Pfizer Selective 

Enterococcus Agar 

Blackening around the 
colony 
Positive reaction, good 

luxuriant 

Enterococcus spp. 
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Table 3.4 Percentage Prevalence of Bacterial species. 

Isolates Specie Name Specie Number Percentage 
RFS-02 
RFS-05 
RFS-08 
RFS-11 
RFS-13 

Staphylococcus aureus 5 35.71% 

RFS-03 
RFS-09 
RFS-10 
RFS-12 

Lactobacilli 5 35.71% 

RFS-01 
RFS-04 
RFS-06 
RFS-07 
RFS-14 

Enterococcus faecalis 4 28.57% 

Total Isolates = 14 100% 
 

Table: 3.5 Chi-Square Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 3.000
a
 2 .223 

Likelihood Ratio 3.819 2 .148 

Linear-by-Linear Association .000 1 1.000 

N of Valid Cases 3   

6 cells (100.0%) have expected count less than 5. The minimum expected count is .33. 

 

 
Figure 3.1: Primary Culture of faecal sample on Nutrient agar (10

5 
dilutions) 
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Figure 3.2: Microscopic view of a pure culture. 

 

 
Figure 3.3: Graphical representation of Percentage of Gram positive Bacteria in Rabbit faeces. 

 

 
Figure 3.4: Catalase test results positive. 
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Figure 3.5: Lactobacilli (MRS Agar) 

 

 
Figure 3.6: Graphical representation Percentage Prevalence of Bacterial specie. 
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DISCUSSION 

In present study 10 samples of rabbit faeces were used 

from which total 35 bacteria were isolated. On the basis 

of Gram Staining 14 strains of gram positive bacteria 

were isolated from rabbit faeces and were identified as 

Staphylococcus aureus, Lactobacilli and Enterococcus 

faecalis. On the basis of gram staining 14 strains of 

bacteria were distinctly labeled from RFS-01 to RFS-14. 

The biochemical tests that were performed in present 

study were Catalase test, Oxidase test and the Coagulase 

test. The biochemical characteristics of these bacteria 

and further identification for confirmations of respective 

bacteria on selective medium were shown in Table3.2 

and 3.3. 

 

Lactobacilli isolated on MRS Agar and was confirmed 

their presence on Pfizer Selective Enterococcus Agar. 

The lactobacilli were comprised a percentage of 35.71 

and their specie percentage in present study was 28.57. 

A study related to this
[43]

 worked onmicroflora of rabbits 

showed the presence of Lactobacilli andEnterococci 

were isolated from faeces. In present study 

Staphylococcus aureuswere identified on the basis of 

biochemical characterization. For the identification of 

Staphylococcusaureus, catalase test (positive), oxidase 

test (negative) and coagulase test (positive) were used. 

They were culture on selective agar MSA forming 

yellow colour colonies. Their percentage in the faeces of 

rabbits that was demonstrated from a total number of 14 

gram positive isolates was 35.71. The finding of 

present study was revealed that Staphylococcus 

aureuswere present in rabbit faeces. Another study
[44]

 

proved the occurrence of Staphylococcus aureus in rabbit 

faeces and its susceptibility to antibiotics. So it was 

revealed that both studies were closely related. 

 

In present study biochemical tests apply on Lactobacilli 

were Catalase test (negative) and Oxidase test (negative). 

Lactobacilli cultured on MRS Agar. These isolates were 

named as RFS-01, RFS-04, RFS-06, RFS-07 and RFS-

14. The specie Lactobacilli were 5(total isolate=14) in 

numbers. So, the Lactobacilli were comprised a 

percentage of 35.71. The finding of present study was 

closely related to a previous study
[45]

 that describe the 

Lactobacilli were present in the faecal samples and their 

number was decreased as rabbit become aged. 

 

A study
[46]

 deliberate to characterize the facultative 

anaerobic intestinal microbiota of healthy rabbits, 

especially enterococci, for the selection of potential 

probiotic strains. In present study as a selective agar 

Pfizer Selective Enterococcus Agar was used for 

isolation and cultivation of Enterococci. The presence of 

Enterococcus faecalis was confirmed by Pfizer Selective 

Enterococcus Agar. The isolates that named as RFS-03, 

RFS-09, RFS-10 and RFS-12 in present work were 

identified as Enterococci.The specie percentage in 

present study was 28.57. Their biochemical 

characterization was done by using Catalase test 

(negative) and oxidase test (negative). The Coagulase 

test was not applicable on these bacteria. A study
[47]

 

revealed that the intestinal microbiota of rabbits consists 

predominantly of Gram-negative bacteria, while 

anaerobic sporulated Gram-positive bacteria are present 

in significantly lower numbers. The similar findings 

were recorded in the present study also. 

 

CONCLUSION 

The caecal microbial community has been mainly 

studied using culture techniques, to demonstrate gram 

positive bacterial species occurrence. From 35 isolates 

14 strains of gram positive bacteria were isolated from 

the rabbit faeces (samples=10) and were identified as 

Staphylococcus spp(total counts=5), Lactobacilli (total 

counts=5), Enterococcus spp(total counts=4). This study 

may helpful to determine antimicrobial susceptibility 

profiles of respective isolates (Staphylococcus spp and 

Enterococcus spp) either the isolates were sensitive to 

antibiotics or not. The Lactobacilli were isolated from 

rabbit faeces can be evaluated for probiotic properties. 

 

Abbreviations: Gastrointestinal (GI), lactic acid bacteria 

(LAB), PBS (Phosphate-buffered saline), MSA 

(Mannitol Salt Agar) and PSE (Pfizer Selective 

Enterococcus). 

 

REFERENCES 

1. Russell SL, Antunes LC, & Finlay BB. Gut 

microbiota in health and disease. Physiol Rev., 2010; 

90: 859-904. 

2. Forsythe SJ, & Parker DS. Urea turnover and 

transfer to the digestive tract in the rabbit. British 

Journal of Nutrition, 1985; 53(1): 183-190. 

3. Mackie RI. Mutualistic fermentative digestion in the 

gastrointestinal tract: diversity and 

evolution. Integrative and Comparative Biology, 

2002; 42(2): 319-326. 

4. Harcourt-Brown F. Biological Characteristic of 

domestic rabbit/Digestive physiology. Textbook of 

Rabbit Medicine, Elsevier Science, Oxford, 3. 2004. 

5. Abecia L, Fondevila M, Balcells J, Edwards JE, 

Newbold CJ, & McEwan NR. Molecular profiling of 

bacterial species in the rabbit caecum. FEMS 

microbiology letters, 2005; 244(1): 111-115. 

6. Savage DC. (1977). Microbial ecology of the 

gastrointestinal tract. Annual review of 

microbiology, 1997; 31(1): 107-133. 

7. Simpson JM, Martineau B, Jones WE, Ballam JM, 

& Mackie, RI. Characterization of fecal bacteria 

populations in canines: effects of age, breed and 

dietary fiber. Microbial ecology, 2002; 44(2):     

186-197. 

8. Zhang H, & Chen L. Phylogenetic analysis of 16S 

rRNA gene sequences reveals distal gut bacterial 

diversity in wild wolves (Canis lupus). Molecular 

biology reports, 2010; 37(8): 4013-4022. 

9. Combes S, Fortun-Lamothe L, Cauquil, L., & 

Gidenne, T. (2012, September). Controlling the 

rabbit digestive ecosystem to improve digestive 



Saleem et al.                                                                    European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 8, 2022.         │        ISO 9001:2015 Certified Journal        │ 10 

health and efficacy. In Proc. 10th World Rabbit 

Congress, Sharm El-Sheikh (pp. 475-494). 

10. Goodfellow M, Mordarski, M, & Williams, ST. 

Biology of the actinomycetes. Academic Press, 1984 

11. Gidenne T, & Fortun-Lamothe, L. Feeding strategy 

for young rabbits around weaning: a review of 

digestive capacity and nutritional needs. Animal 

Science, 2002; 75(2): 169-184. 

12. Gidenne T, Debray L, Fortun-Lamothe L & Le 

Huerou-Luron, I. Maturation of the intestinal 

digestion and of microbial activity in the young 

rabbit: impact of the dietary fibre: starch 

ratio. Comparative Biochemistry and Physiology 

Part A: Molecular & Integrative Physiology, 2007; 

148(4): 834-844. 

13. Peeters JE. (1988). Recent advances in intestinal 

pathology of rabbits and further perspectives. Proc. 

4th World Rabbit Congr.,(S. Holdas ed.), October, 

1988; 10-14. 

14. Zomborszky-Kovács M, Gyarmati T, Szendrő Z, & 

et al. Effect of double nursing on some anatomical 

and physiological properties of the digestive tract of 

rabbits between 23 and 44 days of 

age. ActaVeterinariaHungarica, 2002; 50(4):          

445-457. 

15. Franz CM, Holzapfel WH, & Stiles ME. Enterococci 

at the crossroads of food safety. International 

journal of food microbiology, 1999; 47(1-2): 1-24. 

16. Benyacoub J, Czarnecki-Maulden GL, Cavadini C, 

Sauthier T, Anderson RE, Schiffrin EJ, & von der 

Weid, T. Supplementation of food with 

Enterococcus faecium (SF68) stimulates immune 

functions in young dogs. The Journal of 

nutrition, 2003; 133(4): 1158-1162. 

17. Canganella F, Zirletta G, Gualterio L, Massa S, & 

Trovatelli LD. Anaerobic facultative bacteria 

isolated from the gut of rabbits fed different 

diets. ZentralblattfürMikrobiologie, 1992; 147(8): 

537-540. 

18. Stewart CM & Hocking AD. Foodborne 

microorganisms of public health significance; 

(2003). 

19. Hirsh DC & Zee YC. Veterinary microbiology 1999; 

(No. Sirsi) i9780865425439). 

20. Štěpán J, Pantůček R, & Doškař J. Molecular 

diagnostics of clinically important 

staphylococci. Folia microbiologica, 2004; 49(4): 

353-386. 

21. Matthews K, R Kniel, KE, & Montville, TJ. Food 

microbiology: an introduction. John Wiley & Sons; 

2019. 

22. Hall G, Kirk MD, Becker N, Gregory, JE, Unicomb, 

L, Millard, G, & OzFoodNet Working Group. 

Estimating foodborne gastroenteritis, 

Australia. Emerging infectious diseases, 2005; 

11(8): 1257. 

23. Mangunwardoyo W, Abinawanto AS, Sukara E, & 

Sulistiani AD. Diversity and distribution of 

culturable lactic acid bacterial species in Indonesian 

SayurAsin. Iranian journal of microbiology, 2016; 

8(4): 274. 

24. SiqueiraJr J.F, & Rôças IN. Polymerase chain 

reaction–based analysis of microorganisms 

associated with failed endodontic treatment. Oral 

Surgery, Oral Medicine, Oral Pathology, Oral 

Radiology, and Endodontology, 2004; 97(1): 85-94. 

25. Szabóová R, Lauková A, Chrastinová L, Strompfová 

V, Simonová MP, Vasilková Z, & Chrenková, M. 

Effect of combined administration of enterocin 4231 

and sage in rabbits. Polish journal of veterinary 

sciences, 2011; 14(3): 359-366. 

26. Qin X, Galloway-Peñ JR, Sillanpaa J, Roh JH, 

Nallapareddy SR, Chowdhury S, & Ding, Y. 

Complete genome sequence of Enterococcus 

faecium strain TX16 and comparative genomic 

analysis of Enterococcus faecium genomes. BMC 

microbiology, 2012; 12(1): 135. 

27. Colombo AP, Haffajee AD, Dewhirst FE, Paster BJ, 

Smith CM, Cugini, MA & Socransky, SS. Clinical 

and microbiological features of refractory 

periodontitis subjects. Journal of clinical 

periodontology, 1998; 25(2): 169-180. 

28. Aguirre M, & Collins, MD. Lactic acid bacteria and 

human clinical infection. Journal of Applied 

Bacteriology, 1993; 75(2): 95-107. 

29. Vaughan EE, Mollet B, & Willem, MD. 

Functionality of probiotics and intestinal 

lactobacilli: light in the intestinal tract 

tunnel. Current Opinion in Biotechnology, 1999; 

10(5): 505-510. 

30. Bagge E, Persson M, & Johansson, KE. Diversity of 

spore‐forming bacteria in cattle manure, 

slaughterhouse waste and samples from biogas 

plants. Journal of applied microbiology, 2010; 

109(5): 1549-1565. 

31. Simonová MP, Lauková A, Chrastinová L, Plachá I, 

Strompfová V, Čobanová K, & Chrenková M. 

Combined administration of bacteriocin--producing, 

probiotic strain Enterococcus faecium CCM7420 

with Eleutherococcussenticosus and their effect in 

rabbits. Polish journal of veterinary sciences, 2013; 

16(4): 619-627. 

32. Zhang C, Zhang D, Yang J, Zhou J, Hu Q, Ling R, 

& Dong M. Enumeration Methods and Production of 

Enterotoxins in Food-Derived Staphylococcus 

aureus. Journal of AOAC International, 2012; 95(1): 

105-110. 

33. Abdhul K, Ganesh M, Shanmughapriya S, 

Vanithamani S, Kanagavel M, Anbarasu K, & 

Natarajaseenivasan, K. Bacteriocinogenic potential 

of a probiotic strain Bacillus coagulans [BDU3] 

from Ngari. International journal of biological 

macromolecules, 2015; 79: 800-806. 

34. Ni K, Wang Y, Li D, Cai Y, & Pang H. (2015). 

Characterization, identification and application of 

lactic acid bacteria isolated from forage paddy rice 

silage. PloS one, 2015; 10(3): e0121967. 

35. Kilic A, & Baysallar M. Identification of 

Staphylococci directly from positive blood culture 



Saleem et al.                                                                    European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 8, 2022.         │        ISO 9001:2015 Certified Journal        │ 11 

bottles by MALDI-TOF MS 

system. Mikrobiyolojibulteni, 2014; 48(3): 377-384. 

36. Thomas P. Isolation of an ethanol‐tolerant 

endospore‐forming Gram‐negative Brevibacillus sp. 

as a covert contaminant in grape tissue 

cultures. Journal of applied microbiology, 2006; 

101(4): 764-774. 

37. Corrente M, Ventrella G, Greco MF, Martella v, 

Parisi A, & Buonavoglia D. Characterisation of a 

catalase-negative methicillin-resistant 

Staphylococcus aureus isolate from a 

dog. Veterinary microbiology, 2013; 167(3-4):    

734-736. 

38. Dermota U, Mueller-Premru M, Švent-Kučina N, 

Petrovič Ţ, Ribič H, Rupnik M, & Grmek-Košnik I. 

Survey of community-associated-methicillin-

resistant Staphylococcus aureus in Slovenia: 

identification of community-associated and 

livestock-associated clones. International Journal of 

Medical Microbiology, 2015; 305(6): 505-510. 

39. Pate M, Zdovc I, Avberšek J, Ocepek M, Pengov A, 

& Podpečan O, Coagulase-negative staphylococci 

from non-mastitic bovine mammary gland: 

characterization of Staphylococcus chromogenes 

and Staphylococcus haemolyticus by antibiotic 

susceptibility testing and pulsed-field gel 

electrophoresis. Journal of dairy research, 

2012; 79(2): 129-134. 

40. Chang C.W & Wang LJ. Impact of culture media 

and sampling methods on Staphylococcus aureus 

aerosols. Indoor air, 2015; 25(5): 488-498. 

41. Süle J, Kõrösi T, Hucker A, &Varga L, Evaluation 

of culture media for selective enumeration of 

bifidobacteria and lactic acid bacteria. Brazilian 

Journal of Microbiology, 2014; 45(3): 1023-1030. 

42. Efthymiou CJ, Saadi SOHEYLA, Young, SL, & 

Helfand EA. Iron-deficient medium for selective 

isolation and presumptive identification of 

enterococci. Annals of Clinical & Laboratory 

Science, 1987; 17(4): 226-231. 

43. Kačániová M, Capcarová M, Petrová J, Haščík P, & 

Hleba L. Microflora of rabbits after quercetin and T-

2 toxin applications. Animal Welfare, Ethology and 

Housing Systems, 2013; 9(3,2): 501-506. 

44. Simonová M, Fotta M, & Lauková A. 

Characteristics ofStaphylococcusaureus isolated 

from rabbits. Folia microbiologica, 2007; 52(3): 

291. 

45. Vántus VB, Kovács M, & Zsolnai A. The rabbit 

caecalmicrobiota: development, composition and its 

role in the prevention of digestive diseases–a review 

on recent literature in the light of molecular genetic 

methods. ActaAgrariaKaposváriensis, 2014; 18(1): 

55-65. 

46. Linaje R, Coloma MD, Pérez Martínez, G, & Zuniga 

M. Characterization of faecal enterococci from 

rabbits for the selection of probiotic strains. Journal 

of applied microbiology, 2004; 96(4): 761-771. 

47. Zomborszky-Kovács M, Gyarmati T, Szendrő Z, & 

et al. Effect of double nursing on some anatomical 

and physiological properties of the digestive tract of 

rabbits between 23 and 44 days of age. Acta 

Veterinaria Hungarica, 2002; 50(4): 445-457. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


