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ABSTRACT

Objectives: The present investigation aimed to identify the multidrug resistance Escherichia coli bacteria in drinkers of poultry stations located across 
the Virudhunagar district, Tamil Nadu, India. Because water is the most important part of digestion in the growing chicks of poultry stations, but the 
quality of water supplied is often negotiated and the water drinkers in poultry farms has becoming the heavenly ground for antibiotic resistance 
(ABR) generation.

Methods: Hence in the present investigation water samples from the drinkers of five poultry stations were collected and analyzed for E. coli resistance 
bacteria using the disk diffusion method of Bauer–Kirby technique.

Results: Screening for ABR against the disc of penicillin, ampicillin, chloramphenicol, streptomycin, kanamycin, and cephalosporin were performed. 
Among the water samples collected from drinkers of five sampling sites, three sampling sites were found to show resistance bacteria against the 
different antibacterial disc used.

Conclusion: To overcome the development of ABR bacterial strains from poultry stations point of use disinfectant techniques rather than using 
chlorine and other chemical disinfectants can be developed to alleviate this problem.
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INTRODUCTION

According to the global food industry prediction it is came to know 
that the poultry products are at the highest level of production and 
consumption by the human beings and this scenario will found to 
increase in years to come. This increase level in demand already 
directed towards intense poultry farming methods globally and results 
in the forming many opportunistic bacteria. This simultaneously 
increased the use of antibiotics as an integral part of the poultry to treat 
and prevent infectious diseases and also as growth promoters in its 
early stages of chicks. This in turn has led to the problem in developing 
antibiotic resistance (ABR) microbes during the recent years. As India 
is one of the top global producers as well as the top consumer of fish, 
poultry and dairy products, it does not have adequate management 
system to control these problems arising from this scenario [1].

When compared with other animal husbandry products the growth of 
poultry sector was found to be 5% which will be higher when correlated 
with growth rate of 3% for pig meat and 1.5% for bovine meat. For the 
past three decades the meat production from chicken industry has also 
increased from 15% to 30% [2]. Usually in the poultry farms, antibiotics 
are applied to the chicks in avoiding the economic loss to the farmers 
which may arising from the intestinal infections such as colibacillosis, 
necrotic enteritis, and other diseases generally caused by Salmonella, 
Escherichia coli, or Clostridium spp. [3].

Resistance in bacterial usually develops naturally over time due to the 
unparalleled use of antibiotics and results in the increase of antimicrobial 
resistant organisms [4]. Many forces play a role in the spread of 
antimicrobial resistant bacteria include the presence of carrier animal 
moving between animal herds and through vector action [5]. Here in 

the poultry farms these ABR strains of Streptococcus, Salmonella, and 
E. coli can be transmitted to the bird communities though the drinking 
water from water contamination by feces and secretions of sick birds, 
or by the utilization of water already contaminated by pathogenic 
organisms respectively [6].

Dhanarani et al. [7] identified the presence of ABR bacteria from 
one hundred twenty poultry litter samples and studied the mode of 
transmission in poultry farms. Hence the present study is undertaken 
to identify the presence of multidrug resistance E. coli isolates in the 
drinkers of poultry stations.

METHODS

Sampling
Water sample collection was done from five poultry farms during 
2018 to 2019 from different parts of Virudhunagar District, Tamil 
Nadu. These farms were distributed within five different Taluks of 
Virudunagar District, Tamil Nadu. The number of birds in farms ranged 
from 4000 to 5000. Through the examination it was found that all the 
farms were using antibiotics for different infections. Water samples 
from the drinkers kept inside the station and also from the source 
where the water to the poultry stations were also collected to analyze 
development of ABR E. coli.

Antibiotic susceptibility test
The antibiotic susceptibility pattern of all the isolated E. coli bacteria 
from each farm as well as from source water samples were determined 
using the disk diffusion method of Bauer–Kirby technique [8]. Pure 
cultures of E. coli isolated from the drinkers water samples were 
collected and grown in nutrient broth separately. Then the pure 
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cultures were swabbed off from the plates using sterile swabs and used 
for the antibiotic susceptibility test. Discs of different antibiotics were 
placed aseptically on the plates poured with E. coli isolated from the 
drinkers as well as from the source water (three discs on one plate) and 
incubated at 37°C for 24 h for different antibiotics in triplicate.

RESULTS AND DISCUSSION

Before carrying out the present work, we performed an oral investigation 
about the life cycle, demographic setups in a farm and diseases affecting 
the broilers chickens of different poultry farms. From our investigation 
we have observed that during the each batch of 2500 individuals of 
chicks in a farm can be able to give rise to only 2200–2250 individuals 
finally and the remaining chicks will be died of different environmental 
factors and diseases. However, the chicks were periodically treated 
with vaccines and antibiotics but the mortality continues to exits in all 
farms. This mortality may due to development of pathogenesis of ABR 
E. coli due to poor sanitation and overcrowding of chicks in the farms. 
Hence the present study aimed to identify the resistance developed by 
the bacteria in the water samples of drinkers kept in the poultry farms 
for the chicks.

In the antibacterial disc diffusion assay it was observed that the 
maximum zone of inhibition or sensitiveness was observed in 
Gentamicin disc (6 and 4  mm) against the water samples collected 
from the sample sites in S4 and S2. It was followed by the Vancomycin 
disc (4 and 3 mm) against the samples collected from S2 and S4 sites. 
The other sensitiveness or inhibition were observed in Tetracyclin and 
Sulfonamides disc plates against the collected samples from S2 and 
S4 (Table  1 and Fig.  1). Similar kinds of results were also supported 
by Bhusan [1] who reported that the E. coli isolates from poultry farm 
soil had low resistance to the antibiotic discs such as Amikacin and 
Gentamicin.

From the results it was inferred that the water samples collected 
from 3 poultry farms S1, S3 and S5 found to contain 100% resistant 
E.  coli isolates against the seven antibiotic discs used (Table  2). 

Similar kinds of results were also supported by Bhushan [1] who 
reported the presence of ABR in E. coli in both litter and nearby 
agricultural soil of poultry farms samples isolated from Haryana, 
Uttar Pradesh, Rajasthan, and Punjab. Out of 187 samples they have 
screened 67 E. coli isolates which are resistant against penicillin, 
fluoroquinolone, ceftriaxone, cephalosporin and cefuroxime 
antibiotic discs.

In a recent study published in the Environmental Health Perspectives, 
the antibiotic used in 18 broiler and layer poultry farms in Punjab was 
leading to the emergence of ABR bacteria. The report also shows that 
there is an elevated occurrence of multidrug resistant E. coli strains 
from cloacal swab samples of birds in broiler farms. They said that 
emergence of multidrug resistance E. coli was more common among 
the broiler farms when compared with the layer farms [9]. According 
to Chaudhary and Piya [10], multidrug resistance Staphylococcus 
aureus which are isolated from the clinical specimens of Nepal found 
to have susceptibility to glycopeptides antibiotics such as vancomycin 
antibiotic disc [10]. Mwambete and Stephen [11] also observed the 
high rates of ABR bacterial strains from the chicken droppings in Dar Es 
Salaam farms located in Tanzania.

Table 2: Percentage of resistance developed by the bacteria 
isolated from different water samples collected from drinkers 

of different poultry farms 

Sampling 
sites

Number of antibiotic 
disc used

Percentage of resistance 
developed by the Escherichia 
coli against the disc 

S1 10 100
S2 10 70
S3 10 100
S4 10 60
S5 10 100

Table 1: Diameter of zone of inhibition by different antibiotic 
disc against the Escherichia coli isolates collected from drinkers 

of different poultry farms

Name of the 
antibiotic disc

Mean diameter of the zone of inhibition in 
different sampling sites (in mm)

S1 S2 S3 S4 S5
Penicillin 0 0 0 0 0
Ampicillin 0 0 0 0 0
Tetracycline 0 2 0 3 0
Chloramphenicol 0 0 0 0 0
Vancomycin 0 4 0 3 0
Streptomycin 0 0 0 0 0
Kanamycin 0 0 0 0 0
Gentamycin 0 5 0 6 0
Sulfonamides 0 0 0 3 0
Cephalosporins 0 0 0 0 0
S1 to S5 – sampling sites

Fig. 1: Antibiotic resistance and susceptibility of Escherichia coli 
against the different antibiotic disc
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CONCLUSION

Therefore we affirmed to say that this ABR development in E. coli can 
enter human food chain and cause drastic effects. Hence an alternate 
protective mechanism to nullify the development of ABR bacteria in the 
drinkers of poultry farms can be developed in future.
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