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ABSTRACT 

Antimicrobial’s efficiency is critically compromised by the emergence and spread of antimicrobial 

resistance, yet they are valuable therapeutics. Investigations were carried to test and analyze the 

antimicrobial susceptibility of E. coli isolates from Ajmer poultry farm. 24 tissue samples 

containing 6 liver, 12 small intestine, and 6 large intestine samples were processed for isolation and 

identification and characterization of pathogenic E. coli from 12 fowls of 4 selected poultry farms 

of Ajmer suspected for colibacillosis and subjected to detailed bacteriological and biochemical 

examination. 24 E. coli isolates were isolated following standard procedures. E. coli isolates found 

to be highly resistant to some of the classical drugs like tetracycline, amoxy clav, carbenicillin, 

cotrimoxazole and cefopodoxime and found to be highly sensitive (100%) to the remaining drugs, 

which is disclosed by antibiogram study. The most ineffective antibiotic drug was found to be 

tetracycline for all the E. coli isolates, as all these microbes were found 100% resistant to it. 

Multiple resistance to at least 2 to 4 antibiotics were observed in all the 24 isolates. 50% of the 

isolates were resistant to at least 4 antibiotics and 75% to at least 3 antibiotics and 25% to at least 2 

antibiotics. Results from this study revealed the high prevalence rate of multidrug resistant E. coli 

isolates. It may suggest that the high resistance of E. coli to antibiotics constitutes a threat not only 

to poultry industry of Ajmer but also possesses a serious threat to public and animal health with 

adverse economic implications.  
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INTRODUCTION  

Over the past decades, the poultry sector’s growth and trends towards intensification and 

concentration have given rise to a number of environmental concerns. A direct consequence of 

these structural changes (industrialization, geographical concentration and intensification) in 

poultry production is that far more waste than can be managed by land disposal is produced, 

resulting in environmental problems. This intensification has lead to increased susceptibility to 

various disease conditions in the birds. This paper analyzes the environmental impacts arising from 

intensive poultry production, evaluating such impacts across the food chain and all environmental 

media. 

Antimicrobial therapy is an important tool in reducing both the incidence and mortality associated 

with avian colibacillosis
1
. This has increased resistance to commonly used antimicrobials both in 

the public health and veterinary sectors. Substantial data show elevated antibiotic resistance in 

bacteria associated with animals fed with antimicrobials and their food products. This resistance 

spreads to other animals and humans – directly by contact and indirectly via the food chain, water, 

air, and manured and sludge-fertilized soils. The intense use and misuse of antibiotics are 

undoubtedly the major forces associated with the high numbers of resistant pathogenic and 

commensal bacteria worldwide. Both the volume and the way antibiotics are applied contribute to 

the selection of resistant strains. 

It is well documented that the contamination of food with pathogens is a major public health 

concern worldwide
2
. Because of the relatively high frequency of contamination of poultry with 

pathogenic bacteria, raw poultry and products are reported to be responsible for a significant 

number of cases of human food poisoning
3
. In the absence of hygienic conditions, birds may be 

highly exposed to the wide range of bacterial pathogens such as Listeria monocytogenes, 

Campylobacter, and other enteric bacteria
4
. Among these, the poultry industries are most vulnerable 

to attack by Escherichia coli that increased mortality of poultry chickens. E. coli is one of the 

common microbial flora of gastrointestinal tract of poultry and human being including other 

animals but may become pathogenic to both
5, 6

. Major species of E. coli encounter in the lower 

portion of the intestine of human, warm blooded animals and birds, where they are mostly 

responsible for gastroenteritis
7
. In view of the significance of E. coli infection in poultry, this study 

has been undertaken to isolate and to study their antibiotic drug resistance pattern. 

MATERIAL AND METHODS 

Sampling site and procedure:  
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The study was conducted in the 4 selected poultry farms of Ajmer region and 12 layers with 

possible colibacillosis collected in different farms were autopsied. The study was performed 

following approval from Institutional Animal Ethical Committee (IAEC) of Maharishi Dayanand 

Saraswati University, Ajmer. Ethical norms were strictly followed during all experimental 

procedures. 

Autopsy:  

Organs showing characteristics lesions related with colibacillosis were inspected and samples were 

collected randomly for further analyses.  

Sample collection:  

The tissue samples of 24 samples of 12 poultry birds were collected in sterile containers based on 

clinical findings and pathogonomonic lesions observed during detailed post mortem examination of 

infected layers of the selected poultry farm. Samples like liver and intestine, small and large were 

collected aseptically from fresh carcasses exhibiting perihepatitis, enteritis, air sacculitis, yolk sac 

infection and pericarditis and processed for bacteriological isolation and identification.    

Isolation and Identification of E. coli:  

Briefly the collected tissue samples were inoculated into the MacConkey agar plates and incubated 

at 37°C for 24 hours. After incubation, the MacConkey agar plates were examined for bacterial 

growth. Discrete colonies of lactose fermenting (pink) were identified and selected. After 24 hours 

of inoculation, selected colonies were plated and purified on MacConkey agar (Himedia) and 

incubated at 37°C for 24 hours and gram stained for microscopy. The E. coli organisms were 

identified based on their morphology, cultural, biochemical and sugar fermentation characters as 

per the method described by Edwards and Ewing and Cruickshank
8, 9

. Various biochemical tests 

which were performed include catalase test, oxidase test, indole test, Methyl Red (MR) test, TSI 

agar test, H2S production test and citrate utilization test. Other test like haemolysis on blood agar 

and motility test were also carried out.  

Antimicrobial Susceptibility Testing:  

The antibiotic sensitivity tests of the E. coli isolates were performed by employing the Bauer- Kirby 

disc diffusion method using antibiotic discs (Himedia) as per the method of Bauer
10

. The identified 

isolates were tested for susceptibility to 24 antibiotics, which were laid on solid medium of Mueller 

Hilton agar. The plates were incubated for 24 hours at 37°C and inhibition zones measured. Based 

on zones of inhibition, isolates were classified as either sensitive (S) or resistant (R) or intermediate 

(Int). Isolates resistant to three or more antibiotics were classified as MDR (Multi Drug Resistant) 

strains. 
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RESULTS AND DISCUSSION 

In the present study, E. coli has been isolated from dead and diseased bird collected from the 

selected poultry farms which were submitted for necropsy. From 12 suspected birds, all were found 

to be positive for E. coli infection as they show characteristic lactose fermenting colonies on 

MacConkey agar and their biochemical and sugar fermentation characters were in accordance 

Edwards and Ewing
8
. 

The sensitivity and resistance pattern of these isolates for various antibiotics are presented in Table-

1 and Figure 1. The results of antibiotic sensitivity test of the 24 isolates of E. coli showed that the 

isolates were highly sensitive to amikacin, aztreonam, cefepime, cefixime, cefoperazone-sulbactam, 

cefotaxime, ceftazidime, ceftriaxone, cefazolin, chloramphenicol, ciprofloxacin, cefoxitin, 

imepenem, netilmicin, ofloxacin and tobramycin (100%), gentamicin and piperacillin (75%) and 

resistance was observed against tetracycline (100%), amoxy clav, carbenicillin and cotromoxazole 

(50%), cefopodoxime and piperacillin (25%) (Table-1 and Figure 1). 

 

Figure 1 Graphical representation of Antibiogram profiling by poultry E. coli. 
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Table 1: Antibiotic susceptibility pattern of various antibiotics on 24 isolates of E. coli 

(samples: – 6 from liver, 12 from small intestine & 6 from large intestine of 12 diseased birds). 

Sl. No. Antibiotic tested Percents of Samples or Total Number of Isolates 

(percentage) 

Sensitive 

Isolates 

or High 

Sensitivity 

Intermediate 

Isolates 

(drug not effective) 

or 

Resistant 

Isolates  

or Resistant 

 

1. Amikacin (Ak) 24(100) 0 0 

2. Ampicillin (Amp) 12 (50) 12 (50) 0 

3. Amoxy clav (Amc) 6 (25) 6 (25) 12 (50) 

4. Aztreonam (At) 24 (100) 0 0 

5. Carbenicillin (Cb) 6 (25) 6 (25) 12 (50) 

6. Cefepime (Cpm) 24 (100) 0 0 

7. Cefixime (Cfm or Cfx) 24 (100) 0 0 

8. Cefoperazone-Sulbactam (Cs) 24 (100) 0 0 

9. Cefotaxime (Ctx) 24 (100) 0 0 

10. Cefopodoxime (Cpd) 12 (50) 6 (25) 6 (25) 

11. Ceftazidime (Caz) 24 (100) 0 0 

12. Ceftriaxone (Ctr) 24 (100) 0 0 

13. Cefazolin (Cz) 24 (100) 0 0 

14. Chloramphenicol (C) 24 (100) 0 0 

15. Ciprofloxacin (Cip) 24 (100) 0 0 

16. Cotrimoxazole (Cot) 12 (50) 0 12 (50) 

17. Cefoxitin (Cx) 24 (100) 0 0 

18. Gentamicin (Gen) 18 (75) 6 (25) 0 

19. Imipenem (Ipm) 24 (100) 0 0 

20. Netilmicin (Net or Nt) 24 (100) 0 0 

21. Ofloxacin (Of) 24 (100) 0 0 

22. Piperacillin (Pi) 18 (75) 0 6 (25) 

23. Tetracycline (Te) 0 0 24 (100) 

24. Tobramycin (Tob) 24 (100) 0 0 

There was a high rate of multidrug resistance (resistance to three or more unrelated antimicrobials) 

among the isolates. A total of 100% isolates were resistant to at least two antibiotics and 75% were 

resistant to at least three antibiotics. 50% of isolates were resistant to at least four antibiotics 

(Table-1 and Figure 1). However, the trend of resistance of isolates for tetracycline were more 

elevated followed by amoxy clav, carbenicillin and cotrimoxazole than cefopodoxime and 

piperacillin. 

E. coli isolates showed variable percentages of sensitivity and resistance to the different antibiotics. 

It was observed that most of the antibiotics used were found to be cent percent effective or 100% 

sensitive contrary to the research of Sharada
11

. High levels of resistance were found against 

tetracycline (100%), amoxy clav, carbenicillin and cotrimoxazole (50%), cefopodoxime and 

piperacillin (25%). E. coli isolates are resistant to these drugs because of regular usage in poultry 
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industry for control of pathogenic avian colibacillosis. E. coli isolates of this study were highly 

sensitive (100%) to amikacin, aztreonam, cefepime, cefixime, cefoperazone, cefotaxime, 

ceftazidime, ceftriaxone, cefazolin, chloramphenicol, ciprofloxacin, cefoxitin, imipenem, 

netilmicin, ofloxacin and tobramycin, which was followed by gentamicin and piperacillin (75%). 

Moderate sensitivity to antibiotics such as ampicillin, cefopodoxime and cotrimoxazole (50%), 

amoxy clav and carbenicillin (25%) was exhibited by the isolates. However the results of this study 

are in variance with the findings of other workers, indicating that antibiotic pattern varies with 

different isolates, time and development of multiple drug resistance among different E. coli isolates 

related to transmissible R factor/ plasmid
12

. The transmission of resistance plasmids of E. coli from 

poultry to human have also been reported
13

. 

Isolates of E. coli from the poultry farms were found frequently resistant to two or more antibiotics, 

especially if they have been widely used in poultry industry over a long period (e.g., 

tetracyclines)
14, 15

. Antibiotics once effective at controlling E. coli infections are now ineffective 

due to the bacterium’s acquired resistance to these compounds. 

This high level of resistance to antimicrobial drugs among pathogenic isolates has been reported 

which is in accordance with the reports of Kaul, Negeleka et al., Lambie and Islam
16-19

. The high 

level of resistance of E. coli isolates to antimicrobial drugs, as observed in this study, may reflect an 

extensive use of these drugs in local poultry farming, Such practices, especially without prior 

antibiotic sensitivity testing of bacterial isolates, may lead to the development of a pool antibiotic 

resistant genes and thus to the selection of increasing numbers of E. coli resistant clones, many with 

potential negative impact on layers and broilers industry. The study revealed that all the E. coli 

isolates were found sensitive to amikacin, aztreonam, cefepime, cefixime, cefoperazone, 

cefotaxime, ceftazidime, ceftriaxone, cefazolin, chloramphenicol, ciprofloxacin, cefoxitin, 

imipenem, netilmicin, ofloxacin and tobramycin. Hence, on the basis of above data, the antibiotic of 

choice for E. coli infection treatment in layers appeared to be a combination of these antibiotic 

drugs. 

The results showed in Table 1 and Figure 1 revealed that multiple drug resistance was observed in 

almost all the isolates of E. coli exhibiting simultaneous resistance to more than two antibiotics. 

These finding correlates well with the observation of Mary Jones, Mishra, Saha and Sahoo
20-23

. The 

resistance pattern showed that the E. coli isolates are sensitive to the modern antibiotics which were 

less used in the poultry farms and there is development of higher resistance to those antibiotics 

which are traditionally used as feed additives or chemotherapeutic agents which is in accordance 

with the findings of Sahoo
23

. The development of multiple antibiotics resistance may be as a result 
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of transfer of R factor (borne on plasmids) and E. coli are noted to carry multiple plasmids which 

can carry any number of multiple resistant genes
24

. 

In E. coli, the high values of resistance observed against tetracycline (100%), amoxy clav, 

carbenicillin and cotrimoxazole (50%), cefopodoxime (25%) in contrast to the appreciable 

sensitivity values (100%) recorded towards the fluoroquinolones such as ciprofloxacin and 

ofloxacin, were in contradiction to the findings of Akond
25 

who reported 82% resistance of E. coli 

from poultry and poultry environment in Bangladesh to fluoroquinolones. However, the report of 

Sharada
11

 and Ezekiel
26

 correlates with our data since they suggested a high sensitivity of E. coli 

from poultry to fluoroquinolones in Bangalore and Nigeria, respectively. The high resistance values 

in our study are similar to those observed in E. coli isolates from other sources against inexpensive, 

first-line broad-spectrum and readily available antibiotics by investigators
27-29

. 

Antimicrobial-resistant Escherichia coli can be transferred from poultry to humans through 

consumption of contaminated food and food products and thus present a public health risk. Again, 

concern about antibiotic resistance and its transmission to human pathogens is important because 

these resistant bacteria may colonize the human intestinal tract and may contribute resistance genes 

to human endogenous flora. The episomal transfer of resistance factor between the intestinal 

pathogens may lead to evolution of drug resistant bacterial strains in human being which is of 

public health importance. The emergence of antimicrobial resistant bacterial strains has been linked 

with the use of antimicrobial agents in animals. The continuous use of antimicrobials as therapeutic, 

prophylactic and growth promoter agents creates selective pressure that ultimately leads to the 

emergence of resistant bacterial strains
30, 31

. 

Blind antimicrobial therapy, excessive usage of antimicrobial agents for prophylaxis and 

inappropriate treatment may explain the high incidence of multiresistance of Escherichia coli in 

poultry rearing in Ajmer. Such practices, especially without prior antibiotic sensitivity testing of 

bacterial isolates may lead to the development of a pool of antibiotic-resistant genes and to the 

selection of increasing numbers of resistant Escherichia coli clones. Escherichia coli of avian 

origin could act as a possible source for the transfer of antibiotic resistances to other bacterial 

species including human pathogens
32

. 

CONCLUSION 

In conclusion, the findings clearly demonstrates multiple antimicrobial resistant E. coli isolates, that 

are commonly present among diseased layer chickens in Ajmer. Resistance to existing 

antimicrobials is widespread and of concern to poultry veterinarians. The significant increase in the 

incidence of resistance against antibiotics in the E. coli strains isolated from layer chickens is 
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probably due to increased use of antibiotics as feed additives for growth promotion and prevention 

of diseases, use of inappropriate antibiotics for treatment of diseases and resistance transfer among 

different bacteria. Thus, introduction of surveillance programs to monitor antimicrobial resistance 

in pathogenic bacteria is strongly needed in this region because in addition to animal health 

problems, transmission of resistant clones and resistance plasmids of E. coli from food animals 

(especially poultry) to humans can occur. Hence, special emphasis need to be given for judicious 

selection of antibiotics, preferably after antibiotic sensitivity testing and judicious use of such 

antibiotics at an optimum dose for sufficient duration to ensure effective treatment and control of 

various diseases caused by E. coli in poultry. In fine, our study reveals that, the poultry borne 

bacteria could be a good source as vectors in transmitting drug resistance. Attention is to be paid for 

personal hygiene in processing and handling of poultry and poultry products and the excess use or 

abuse of antibiotics should be reduced or stopped by the judicious application of antibiotics for the 

safety of public health in Ajmer region. 

ACKNOWLEDGEMENT 

We greatfully acknowledge the technical assistance of Dr. V. K. Mishra, Retired Govt. Veterinary 

Doctor, Ajmer in performing necropsy of birds and his invaluable advice and encouragement in 

preparing the manuscript. 

REFERENCES 

1. Wattsm JL, Salmon SA, Yancey RJ, Nersessian B, Kounev ZV. Minimum inhibitory 

concentrations of bacteria isolated from septicaemia and airsacculitis in ducks. J Vet Diagn 

Invest 1993; 5: 625-8. 

2. Mead GC, Hudson WR, Hinton MH. Use of a marker organism in poultry processing to 

identify sites of cross-contamination and evaluate possible control measures. Br Poult Sci 

1994; 35: 345-54. 

3. Geornaras I, Jesus A De, Zyl E Van, Holy A Von. Microbiological survey of a South 

African poultry processing plant. J Basic Microbiol 1995; 35: 73-82. 

4. Maretha O, Veary CM, Cloete TE, Von Holy A. Microbial status of chicken carcasses from 

a non-automated poultry processing plant. J Basic Microbiol 1996; 36: 41-9. 

5. Jawetz E, Melnick J, Adelberg E A. Review of medical microbiology. California: Lange 

Medical Publication; 1984: 122-144. 

6. Levine M. Escherichia coli that cause diarrhea: enterotoxigenic, enteropathogenic, 

enteroinvasive, enterohemorrhagic, and enteroadherent. J Infect Dis 1987; 155: 377-90. 



Dadheech et. al.,  Am. J. PharmTech Res. 2014; 4(5)     ISSN: 2249-3387 

253 www.ajptr.com 

 

7. Pelczar ZR, Chan ECS, Kreig NR. The microscopic examination of Microorganisms. In, 

Microbiology. New Delhi; Tata McGraw – Hill Publishing Company Ltd: 1993; 66-7. 

8. Edwards PR, Ewin WH. Identification of Enterobacterioceae. Minneapolis, Minnesota- 

55415: Burgess Publishing Company; 1972. 

9. Cruickshank R, Dugid JP, Marmion BP, Swain RHA. Medical microbiology. Edinburgh 

(London and New York): Churchill Living Stonne; 1975: 2: 170. 

10. Bauer AW, Kirby WMM, Sheris JC, Truck M. Antibiotic susceptibility testing by a 

standardized single disc method. Am J Clin Pathol 1966; 145: 493-6. 

11. Sharada R, Ruban SW, Thiyageeswaran M. Antibiotic Resistance Pattern of Escherichia 

coli Isolated from Poultry in Bangalore. Internet J Microbiol 2009; Volume 7: Number 1. 

DOI:  

10.5580/21b4. 

12. Holmberg SD, Osterman MT, Senger KA. Drug resistant E. coli from animal fed 

antimicrobials. N Engl J Med 1984; 311: 617-22. 

13. Mansouri S, Shareifi S. Antimicrobial resistance pattern of Escherichia coli causing urinary 

tract infections, and that of human fecal flora in the southeast of Iran. Microb Drug Resist 

2002; 8:123-8. 

14. Allan BJ, Van den Hurk JV, Potter AA. Characterization of Escherichia coli isolated from 

cases of avian colibacillosis. Can J Vet Res 1993; 57: 146-151. 

15. Blanco JE, Blanco M, Mora A, Blanco J. Prevalence of bacterial resistance to quinolones 

and other antimicrobials among avian Escherichia coli strains isolated from septicemic and 

healthy chickens in Spain. J Clin Microbiol 1997; 35: 2184-5. 

16. Kaul L, Kaul PL, Shah NM. An outbreak of colibacillosis in broiler chicks at an organized 

poultry farm under semi-arid zone of north Gujarat. Indian Vet J 1992; 69: 373-4. 

17. Negeleka M, Kwaga JKP, White DJ, Whittmam TS, Riddle C, Hoodhope R et al. 

Escherichia coli cellulitis in broiler chickens. Clonal relationship among strains and analysis 

of virulence-associated factors of isolates from diseases birds. Infect Immun 1996; 64: 

3118-26. 

18. Lambie N, Negeleka M, Brown G, Ryan J. Retrospective study of Escherichia coli infection 

in broilers subjected to postmortem examination and antibiotic resistance of isolates in 

Trinidad. Avian Dis 2000; 44: 155-160. 



Dadheech et. al.,  Am. J. PharmTech Res. 2014; 4(5)  ISSN: 2249-3387  

www.ajptr.com  254 

 

19. Islam MT, Islam MA, Samad MA, Kabir SML. Characterization and antibiogram of 

Escherichia coli associated with mortality in broilers and ducklings in Bangladesh. Bangl J 

Vet Med 2004; 2: 09-14. 

20. Mary Jones G, Bakshi KN, Mamatha B. Isolation, identification, serotyping and 

antibiogram of E. coli in Mahaboobnagar district. Indian Vet J 2000; 77: 4-6. 

21. Mishra A, Sharda R, Chhabra D, Tanwani, SK. Antibiogram of Escherichia coli isolates 

from domestic poultry. Indian Vet J 2002; 79: 863-4. 

22. Saha T, Guha U, Biswas D, Chakraborty D, Chakraborty GC, Sadhukhan TK.  Escherichia 

coli isolates from respiratory diseases of broiler birds. Indian Vet J 2007; 84: 915-7. 

23. Sahoo TK, Sahoo L, Sarangi LN, Panda SK, Panda HK. Prevalence, isolation, 

characterization and antibiogram study of pathogenic Escherichia coli from different 

poultry farms of Odisha. J Adv Vet Res 2012; 2: 169-72. 

24. Sumathi BR, Amitha RG, Krishnappa G. Antibiogram profile based dendogram analysis of 

Escherichia coli serotypes isolated from bovine mastitis. Vet World 2008; 1: 37-9. 

25. Akond MA, Hassan SMR, Alam S, Shirin M. Antibiotic resistance of Escherichia coli 

isolates from  

poultry and poultry environment of Bangladesh. Am J Environ Sci 2009; 5: 47–52.    

26. Ezekiel CN, Olarinmoye AO, Oyinloye JMA, Olaoye OB, Edun AO. Distribution, 

antibiogram and multidrug resistance in Enterobacteriaceae from commercial poultry feeds 

in Nigeria. Afr J Microbiol Res 2011; 5: 294-301. 

27. Okeke IN, Fayinka ST, Lamikarna A. Antibiotic Resistance in E. coli from Nigerian 

Students, 1986-1998. Emerg Infect Dis 2000; 6: 393-96. 

28. Uwaezuoke JC, Ogbulie JN, Njoku JN, Obiajuru IOC, Njoku AJ. Antibiotic sensitivity 

patterns of bacterial isolates from poultry feed. Int J Environ Health. Hum. Dev 2000; 1: 23-

8. 

29. Chah KF, Okafor SC, Oboegbulem SI. Anti-microbial resistance of non clinical E. coli 

strains from chickens in Nsukka, Southeastern Nigeria. Nig J Anim Prod 2003; 30: 101-6. 

30. Smith DL, Harris AD, Jhonsson JA, Silbregeld EK, Morris JG. Animal antibiotic use has an 

early but important impact on the emergence of antibiotic resistance in human commensal 

bacteria. Proc Natl Acad Sci USA 2002; 99: 6434-9. 

31. Braoudaki MAC, Hilton. Adaptive resistance to biocides in Salmonella enteric and 

Escherichia coli and cross-resistance to antimicrobial agents. J Clin Microbiol 2004; 42: 73-

8. 



Dadheech et. al.,  Am. J. PharmTech Res. 2014; 4(5)     ISSN: 2249-3387 

255 www.ajptr.com 

 

32. Bebora LC, Oundo JO, Yamamoto H. Resistance of Escherichia coli strains recovered from 

chickens to antibiotics with particular reference to trimethoprim-sulfamethoxazole (septrin). 

East Afr Med J 1994; 71: 624-7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

mailto:editor@ajptr.com

