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Introduction 
 

Bacterial viruses or Bacteriophages 

constitute a group of viruses that can 

specifically target, infect and lyse bacteria. 

The discovery of antibiotics was perhaps 

one of the great breakthroughs in medicine 

by 20
th

 century. However, the emerging of 

antibiotic resistant bacteria (super bugs) due 

to indiscrimmate use of antibiotic is posing a 

great threat. Bacteriophages could prove to 

be promise alternative to antibiotics, due to 

their persistency, inactiveness and non-

Pathogenicity outside their host bacterial 

cells (Duraisamy et al. 2015).  

 

 

 

 

 

Phages are  also help in regulating microbial 

balance in ecosystem. Natural sources of the 

environment such as sewage, soil and water 

has been considered as sources for the 

isolation of phages. (Bitton, 1987; Kutter, 

2001; Mathur et al. 2003; Kevin et al. 2003) 

 

The economic impact of managing 

infections caused by antibiotic resistant 

bacteria is substantially high (Harrison & 

Lenderberg 1998). As Bacterial Multi Drug 

Resistance (MDR) is serious worldwide 

problem, for which development of novel 

antibacterial therapeutic must become a high 
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In the present study Sewage effluent samples were collected from in and 

around the Bangalore city and clinical bacterial pathogens like 

Staphylococcous aureus, Escherichia coli, Klebsiella sps were isolated from 

clinical samples collected from hospitals. The in vitro efficacy of isolated 

lytic specific phages was determined by spectrophotometric method. The 

Optical density decreases after 40mins. The host specific Phages showed 

maximum lytic activity against specific bacteria. The research outcome of 

this work has been initiated to expose the potential application of 

bacteriophage in bio control agent clinically pathogenic bacteria. 
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priority (Caraline et al. 2003). The bacterial 

pathogen tends to develop resistant even to 

the newer generations of antibiotics. The 

host specific property of phages offers a tool 

to fight against bacterial infections. The 

ability of phages to control bacterial 

populations has been extended from medical 

applications to other fields like agriculture, 

aquaculture and food industry. Those Phages 

undergoing lytic cycles are virulent. The 

Lytic cycles consistitutes series of events 

and show considerable variations according 

to the type of phage (Pavani 2015). 

However, the progressive increase
 

in 

antibiotic resistance among bacterial 

pathogens in developing
 

countries is 

becoming a critical area of concern. In 

addition,
 

the overuse and misuse of 

antibiotics in the treatment of infections 

could lead to an increase of antibiotic 

resistance, S. aureus, E.
 
coli and Klebsiella 

species which is most commonly isolated 

from clinical samples of patients
 
and shows 

a high prevalence of resistance to 

antibiotics. In the present study we isolated 

and identified host specific bacteriophages 

and antibiotic resistant pattern of selected 

bacteria pathogens.  

 

Materials and Methods 

 

Isolation of Clinical Pathogens 

 

The patients suffering from Pyogenic and 

Urinary Tract Infections (UTI) admitted at 

three major local hospitals in Bangalore, 

Karnataka were the sources for the clinical 

samples. Pus samples were collected from 

the site of pyogenic infection of the patients 

by wet and dry dual swab technique (Mackie 

& Mac Cartney, 1990). The sterile swabs 

along with the pus collected were immersed 

into screw cap tubes containing 1% sterile 

peptone water and brought immediately to 

the laboratory for further studies. Urine 

sample were collected from different wards. 

These samples were cultured on nutrient 

agar plate and incubated at 37
o
 C for 18 

hours.  

 

Characterization of Isolated Bacterial 

Pathogens  

 

The Colony characteristics of all bacterial 

pathogen obtained on the basal medium 

were observed and recorded after the 

incubation at 37
o 

C 24 - 48hrs. The isolates 

were further studied based on their 

microscopic features and biochemical tests 

as per the procedure prescribed by Barrow 

and Felthan 1993 and Collin et al 1995 . The 

Sugar fermentation test was performed using 

Carbohydrate fermentation broth where 

bromocresol purple was used as an indicator 

was prepared with different sugars like 

glucose, galactose, lactose, and sucrose. The 

test isolates were inoculated and incubated 

at 37
o 

C for 24-48 hrs and acid production in 

medium was recorded by change in color 

from purple to yellow and gas production by 

observing the gas in Durham’s tube.    

 

Antibiotic Susceptibility Test  

 

Kirby Bauer’s (1966) disc diffusion method 

as per NCCLS standards was employed to 

study the antibiotic susceptibility pattern of 

all the confirmed clinical isolates - S.aureus, 

E.coli and Klebsiella sps against six 

antibiotics.  The results were recorded as 

sensitive, intermediate and resistant as per 

the CLSI guidelines, 2013 depending on the 

zone of inhibition in mm diameter exhibited 

by each bacterial pathogen against each 

antibiotic. 

 

Source, Isolation and Enrichment of Host 

Specific Phages  

 

Sewage sample was collected in and around 

the Bangalore city for the isolation of 

Bacteriophage. 5 mL culture of the test 
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isolates of bacteria (S.aureus, E.coli and 

Klebsiella sps) and 5 ml of double strength 

LB broth were added to the 45 mL of 

pretreated sewage samples separately in a 

sterile container and kept for incubation 

overnight at 37
o 

C. The overnight-incubated 

mixture was centrifuged at 8000 rpm for 10 

min. Supernatant was filtered through 

membrane filters (0.22 µm) and the filtrate 

was collected. Phages were isolated from all 

the enriched samples by double layer agar 

method (Smith and Huggins, 1982 and 

Sambrook et al 1989) against antibiotic 

resistant S.aureus, E.coli and Klebsiella sps 

respectively. 2-3 drops of filtrate and 0.1 mL 

of the overnight incubated test bacterial 

culture were added to 5 mL soft agar 

maintained in tubes through water bath at 

45
o 

C.  This mixture was transferred on to 

hard agar plates of   LB media and kept for 

incubation after solidification for overnight 

at 37
o 

C. After the incubation, the plates 

were observed for the formation of plaques. 

A prominent plaque was harvested with a 

loop and added to 10 ml of overnight 

incubated test culture and incubated for 6-8 

hrs at 37
o
C to achieve the maximum number 

of phages (Gowri S, 1998 and Sambrook et 

al 1989). 

 

Screening of Phages for their In vitro 

Activity 
 

All host specific phages were screened by 

spot culture method (Matsuaki et al 1992) 

for their specific lytic activity against 

clinical isolates of drug resistant S.aureus, 

E.coli and Klebsiella sps.  A culture of 

bacterial pathogen was layered on the 

surface of nutrient agar by L - shaped glass 

spreader.  100 μl test phage was spotted on 

the layer of bacterial culture at distance of 1 

cm and kept for incubation at 37
o 

C for 

overnight.  Plates were observed after 

incubation for clear area around the spot of 

phages as zone of inhibition and were 

measured. The in vitro lytic activity of 

prominent phages against specific targeted 

drug resistant bacteria pathogens was 

examined by spectrophotometric and titer 

value methods. 

 

Spectrophotometric Method 

 

The suspension of drug resistant bacterial 

test isolates were prepared and OD was 

adjusted to 1.0 at 600 nm.  100 μl of isolated 

phage (10
3
pfu/ml) solution was added to the 

bacterial suspension and OD was measured 

at the interval of every 5 min up to 45 min 

(Sandra et al 2004).  

 

Results and Discussion  

 

Positive bacterial cultures were examined by 

Gram stain and biochemical test for the 

purpose of identification of S. aureus, E. coli 

and Klebsiella sps. All 75 clinical samples 

obtained (Table–1) from wounds, abscesses, 

post operative infections, and urine for the 

isolation of S.aureus, E.coli and Klebsiella 

sps. The maximum number of samples were 

collected from wounds (25) and Urine (25) 

followed by abscesses (15) and post 

operative infections (10). The bacterial 

colonies were selected based on the standard 

colony features and pigmentation was 

confirmed further based on a set of 

biochemical test (Table 1).  The isolated S. 

aureus, E. coli and Klebsiella sps. were 

confirmed by their specific characteristics 

features on selective media (Plate-1). The 

emergence of antibiotic resistant clinically 

important bacteria has prompted interest in 

alternatives to conventional antibacterial 

agents (Kutter 2001). Bacteriophage isolated 

from sewage effluents on the specific 

bacterial lawn resulted in the formation of 

plaques.  The morphological features of 

plaques such as shape, size and opacity.  All 

respective plaques were considered for 

further studies based on their prominent 

morphological features (Plate–2).  
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The antibiogram of all confirmed clinical 

isolates of S.aureus (30), E.coli (20) and 

Klebsiella sps. (15) were recorded  based on 

the degree of zone of inhibition with 

individual antibiotics and  shows typical 

antibiotic susceptibility pattern of 

representative isolates as sensitive, 

intermediate and resistant.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table.1 Biochemical test for clinical isolates 

 

Biochemical Tests  S. aureus E. coli Klebsiella sps. 

Indole  -ve +ve -ve 

Methyl red  +ve +ve -ve 

Vogues Proskauer  +ve -ve +ve 

Citrate utilization  -ve -ve +ve 

Oxidase  -ve -ve -ve 

Catalase  +ve +ve +ve 

Gelatin liquefaction  +ve -ve -ve 

Glucose  +ve -ve -ve 

Lactose  +ve +ve +ve 

Sucrose  +ve -ve +ve 

Galactose  +ve -ve -ve 
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In vitro lytic activity of three selected 

bacteriophages SAP016, ECP02 and KSP03, 

after their screening was determined by 

spectrophotometric method (Fig.–1).  A 

gradual decrease in the  optical density of 

host cells was observed from 10
th

 min 

onwards upto 45 min.  Phage SAP01 had 

shown high degree of lytic activity against S. 

aureus. Phage ECP02, which had shown a 

linear effect against E.coli and Phage 

KSP03, which has shown variations in its 

lytic activity along the course of the time of 

incubation against Klebsiella sps.  

 

In conclusion, the use of bacteriophage as an 

alternate to antibiotic therapy for bacterial 

infections is being reappraised because; 

antibiotic resistant pathogens have emerged 

as an increasingly serious threat to disease 

treatment.  Novel and effective approaches 

for treating infections caused by antibiotic -

resistant bacteria are urgently required.  

Phages may provide a safe and effective 

modality for dealing with multidrug resistant 

pathogens.    Nevertheless, because of the 

current novelty and aspirations for phage 

therapy as an alternative to antibiotics, it 

seems appropriate to acknowledge that our 

results and those of several other studies 

offer promise that, phage therapy is highly 

repeatable, can be successful, and is thus 

worthy of further research for clinical 

practice.    This study has confirmed that a 

host specific bacteriophage, which is active 

and lytic in vitro against Multi drug resistant 

S.aureus. E.coli and Klebsiella sps.  The 
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results reveal that, the detected specific 

phage as a potential antibacterial agent has 

all the efficiency for the prevention and 

treatment of infections induced by multi 

drug resistant S.aureus. E.coli and Klebsiella 

sps. Because of the increasing problems of 

bacterial antibiotic resistance worldwide, it 

would seem timely to begin to look afresh at 

this approach and begin a period of renewed 

and rational assessment.  However, the site 

specificity and safety profile of the phage as 

a novel bio-therapeutic agent need to be 

explored. 
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