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Abstract 
Current work was planned to demonstrate the antimicrobial resistance pattern and prevalence of 

extended spectrum β-lactamase (ESBL)-producing Escherichia coli and its subtypes from chicken. 

Antimicrobial resistance of E. coli strains was conducted by Disc Diffusion while ESBL strains were 

detected by Double Disc Synergy methods. The lower prevalence of the ESBLs strains from the blood 

samples of healthy chickens (12%) as compared to intestinal contents (13%). The most prevalent ESBLs 

strains was determined the inducible cephalosporinases bush functional gene 2e (5-20%) followed by 

carbapenamases (4-10%). The least resistance of E.coli isolates was observed against quinolone group 

(30-56%)  from blood samples of healthy broilers as compared to cephalosporin group (78-86 %)while 

intermediate resistance was noted against metallo β-lactam (imipenem and carbapenems; 48%).  Higher 

resistance was recorded against amoxiclave (68%). Minimum resistance of the E.coli isolates showed 

against ciprofloxacin (30%) while against cepharadine (100%). Higher resistance was observed against 

cephalosporin from 78-100%.  Furthermore, the E. coli isolates from birds resisted to metallo β-lactam 

antimicrobials (imipenem, 45% and carbapenems, 47%). In general, the lowest resistance (40%) was 

recorded against ciprofloxacin and ofloxacine but 89 and 100% resistance was observed against 

cephtrioxone and cepharadine, respectively. Furthermore, the quinolone group of the antimicrobial 

agents was noted as least active against the isolates. Higher prevalence of ESBLs isolates was 

determined from the feces (51%) on the ground followed by the intestinal contents of diseased chickens 

(49%).  It was concluded that ESBLs strains of E. coli in bird found highly resistant to majority of 

antibiotics against them. 
Keywords: Birds; Cephalosporinases; Carbapenamases; Disc diffusion; ESBLs strains 

Introduction 

In many countries of the world, numbers of 

antimicrobial preparations are used without 

any instruction.  Latest study on the Disease 

Control and Prevention (CDC) recognized the 

excessive usage of broad-spectrum 

antimicrobial drugs by office-based physicians 

in the United States for the treatment of 
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sinusitis otitis medium and other common 

infections [1]. Resistance of various types is 

express by Gram-negative bacteria. 

Cooperation of and multidrug efflux pumps 

and barrier of outer membrane resulted in the 

intrinsic resistance. Extra modern antibacterial 

like broad-pectrum β-lactams and 

fluoroquinolones are selected mostly for 

overproduction of mutants from the pumps and 

resulted in bacterial resistant to mostly 

antibacterial classes’ agents [2]. Another eneral 

process in Gram-negative bacteria is the 

enzymes’ production that is capable to destroy 

antimicrobial preparations. Latest types of such 

enzymes are in progress to defeat the “last 

chance antibiotics” like the azteonam, 

cefepime and ceftazidime which are known as 

extended spectrum β -Lactamases (ESBL), 

evolved from the SHV and TEM β-lactamases 

and are plasmid borne mostly found in E. coli, 

Klebsiella pneumoniae, and other genera of 

Enterobacteriaceae [3]. Escherichia coli 

strains are commonly harmless, few serotypes 

may resulted in humans and poultry’ infections 

[4].  The flora of the gut normally contain non-

infectious strains that by produce vitamin K [5] 

and prevent the development of pathogenic 

bacteria [4, 5]. Gut flora contain about 0.1% of 

E. coli and related bacteria. Bacterial 

pathogenic strains transmitted mainly from 

fecal oral transmission [6]. In birds, E. coli is 

ordinarily existed and disease may activated 

through several events, leading to disease 

syndromes range like as infection of 

respiratory tract, yolk sac infection, omphalitis,  

cellulitis, septicaemia and swollen head 

syndrome [7, 8]. The enzymes β-lactamases are 

classified on the basis of the amino acid and 

nucleotide sequences. Up till now according to 

functional classification there are four (A–D) 

recognized classes. A, C and D class acts via 

the mechanism based on serine, but for the 

action of metallo-β-lactamases or B class zinc 

is required. The commonly ESBLs are related 

to A class [9], defined with an approximately 

29000 Da molecular mass, the penicillins’ 

preferential hydrolysis and the serine active-

site. [10]. The ESBL of TEM-type is derived 

from TEM 1 and 2. In France 1984, Klebsiella 

pneumoniae samples were observed, named 

CTX-1 due to enhanced action for cefotaxime 

were plasmid-mediated ß-lactamases [11]. 

This enzyme currently known as TEM-3 

differs by two amino acid substitutes from 

TEM-2 [12]. More than 100 TEM-type ß-

lactamases are described, out of which mostly 

are ESBLs. Some TEM ß-lactamases’ mutants 

were being isolated. They preserve the 

capability of hydrolyzing 3rd-generation 

cephalosporins and also act as an inhibitor 

resistance. CTX-M family currently defined 

from the Extended-Spectrum ß-Lactamases 

group [13]. CTX name reveals the potency of 

hydrolysis activity for cefotaxime [14]. The 

said enzymes can hydrolyze well to 

cephalothin than benzyl penicillin and 

favourably hydrolyze cefotaxime more than the 

ceftazidime. Ceftazidime MICs are generally 

in superficial prone range, few CTXM- type ß-

lactamases consult resistance [15]. Aztreonam 

MICs have been found to be flexible. ß-

lactamases of CTX-M-type hydrolyzes 

efficiently to the cefepime [16]. The PER-type 

has a share of about 25- 27% with the known 

SHV and TEM- types of ESBLs [17]. The 

PER-1 ß-lactamase, first time isolated from the 

Pseudomonas aeruginosa’s strains in Turkey 

[18], later on isolated from Salmonella 

entericase, Acinetobacter baumanii, 

Alcaligenes fecalis, Porteus mirabilis and 

Typhimurium, [16]. PER-1 ß-lactamase which 

is susceptible to clavulanic acid inhibition 

hydrolyzes efficiently cephalosporins and 

penicillin. VEB-1 is most homologous (38%) 

to PER-1 and 2. It consults more resistance’s 

level to ceftazidime, aztreonam and 

cefotaxime, inversed by clavulanic acid. VEB-

1, first time detected in Vietnam, in the single 

E.coli’ isolate [19]. In Thailand, an identical 

beta-lactamase, found in Pseudomonas 

aeruginosa, K. pneumonia and Enterobacter 

cloaca isolates [20]. In China and Kuwait other 

VEB enzymes have been also discovered [15]. 

The resistant bacteria may disturb the food 

chain, resulting in food safety problems. 

Earlier research performed in Portugal 

explained the distribution of E. coli isolates 

containing ESBL from the faecal microbiota of 

wild animals, dogs, and especially in prey birds 

and recently in swine and chickens [21, 22, & 
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23]. This study was conducted with the aims to 

investigate the Extended Spectrum β-

Lactamases E.coli strains’ prevalence in 

chicken and to estimate the antibiotic 

resistance of different strains of E coli samples 

isolated from chickens against antibiotics. 

Materials and methods 

In this study 250 samples were collected 

from broilers, representing all age groups 

selected at random including both normal 

and diseased. Out of total, 100 blood 

samples were taken in vacutainer tubes 

from both, diseased (50) and normal (50) 

broilers. Furthermore, 100 samples of 

intestinal contents of both, diseased (50) 

and normal (50) chickens and also 50 

samples of faecal material on the ground 

were taken in sterile polythene bags from 

poultry farm (s) in Tandojam Pakistan. The 

samples were brought and processed at 

Veterinary Microbiology Laboratory, 

Department of Veterinary Microbiology, 

Sindh Agriculture University (SAU), 

Tandojam. The Fecal, blood and intestinal 

content samples from poultry farms were 

collected and processed according to 

standard procedure and then cultured on the 

differential media (initially MacConkey 

Agar). The culture media was incubated for 

24 hours at 35-37 °C. The suspected E. coli 

colonies (pink, mucoid, positive string test) 

were picked by sterilized wire loop and 

immediately cultured on a fresh 

MacConkey agar plate by streaking plate 

method until pure culture was obtained. 

Gram’s staining was carried out by a 

standard protocol.  

Process 

The microbes were recognized by using 

API 20E up to level of species (15 samples), 

Standard biochemical tests [24]. The 

samples used on selective differential 

media for E. coli, MacConkey inositol 

penicillin agar) and Eosine Methylene blue 

agar (EMB Agar).  The E. coli’s resistance 

design was determined for selected battery 

of antibiotics [25].The minimum inhibitory 

concentration (MIC) on minimum 

bactericidal concentration (MBC) was done 

as procedure adopted by National 

Committee for Clinical laboratory 

Standards [26]. Inhibitor Resistant Tem β-

Lactamases gene detection, carbapenamase 

production, bush functional genes, 

Extended Spectrum β–Lactamases and 

inducible chromosomal β-lactamase were 

determined by using antibiotic 

susceptibility testing by CDS (Calibrated 

Dichotomous Susceptibility Tests, 2004).  

Storage and maintaining of isolated 

samples 
The isolated samples were streaked with the 

slants of tryptic soya agar and then 

preserved at 4°C. 

Biochemical test for identification 
Following standard biochemical tests were 

carried out for identification of microbes up 

to species level: 

SIM agar test (hydrogen sulphide, indole 

and motility test)  
The microorganisms’ pure culture was 

introduced by puncture into the butt. A 

sterilized straight wire-loop was used for 

this purpose and the inoculated tubes were 

incubated an aerobically, at 35 °C for 18 - 

24 hrs. The growth was observed only 

along with line showing immobility. The 

H2S formation with black colour in tube 

was recorded as positive to indole test, 

performed by adding KOVAC’s indole 

reagent [27]. 

TSIA (Triple Sugar Iron Agar Test)  
Pure culture was lined by a central stab on 

the sloped surface and butt of the same tube. 

The inoculated tube was then incubated for 

48 hours at 37 °C. 

Simmon citrate test 

The pure culture was streaked on the 

surface of the culture medium and 

incubated at 35 °C for 24 - 48 hrs. 

 Methyl red and VOGES-PROSKAUER  

Two tubes containing MR-VP broth were 

inoculated at 35 °C up to 24 hrs with the 

pure culture of bacterial organism and 

incubated. After incubation, carried out 

methyl red test. Furthermore, a test 

VOGES-PROSKAUER was also carried 

out by adding 1 ml (40 %) of potassium 

hydroxide solution and 3 ml BARRIT's 

solution.  
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Urease test  
The medium was inoculated massively by 

the pure culture under investigation and 

incubated for 5-48 hours at 35 °C [28].  

Lysine decarboxylase  
The medium was incubated at 35°C for 24 

hours after the inoculation with the 

organisms. 

Oxidase test 

Oxidase reagent (1%) was freshly prepared 

by dissolving 0.5 g tetra-methyl-para 

phenylene-diamine di-hydrochloric acid in 

5 ml distilled water. A sterilized filter strip 

was impregnated with 2-3 drops of this 

reagent and a colony of test strain was 

smeared on this filter paper. The red color 

appeared is considered as positive. 

Differential media 

MacConkey agar MacConkey 
A pure culture was streaked on the culture 

medium’s surface a  

Eosine methylene blue (EMB) (Fluka 

Biochemical) 

After sterility confirmed, the isolated 

Escherichia coli, colony was streaked on 

the surface than incubation was done for 24 

hours at 37°C and observed for colony 

morphology. 

Sensitivity of antibiotic testing 

The sensitivity of antibiotic pattern of 

Escherichia coli was calculated with the 

help of Kerby Bauer’s Disc diffusion 

method [25]. The antibiotic discs used are 

shown in antibiotic listof the The clinicall 

Lab standard institute [29] criteria were 

adopted to interpret the diameters of the 

zones. 

Disc diffusion method 
The disc diffusion method was done for 

each bacterial isolate on Muller Hinton agar 

(CM337-Oxoid) as the growth medium. 

About 25 ml of the medium were dispensed 

in 90mm, and 60-70 ml of the media in 

150mm sterilized Petri plates and 

incubation was done overnight to confirm 

sterility of medium at 37°C. 

Inoculum preparation 

Tryptic soya broth medium of 5ml 

(CM129-Oxoid) was prepared in 

accordance with the instruction of 

manufacturer and then suspended in screw 

caped test tubes for sterilization with the 

help of autoclave for 15 minute at 121°C. 

Then for the medium’s sterility cooled and 

preserved at 35°C for 24 hours in an 

incubator. On next day, single isolate of 

every recognized clinical sample was put in 

the sterilized test tube for inoculation at 

35°C in the incubator for overnight. After 

24 hours, turbidity was changed to 0.5 

Macfar land standards with the addition of 

sterile saline. 

The sterilized cotton swab was used to 

spread the inoculum over the surface of 

Muller Hinton agar plate. Before the 

applying of discs, plates were dried. With 

the help of forceps discs of given potencies 

were applied on the inoculated plates within 

15minutes and placed in inverted position 

for 18-24 hours in the incubator at 35°C. 

After that, the examination of plates was 

done and measured the inhibitions’ zones in 

millimetre (mm) with a ruler. 

Determination of ESBLs 

The disc synergy method/disc synergy was 

used to detect the extended spectrum β-

lactamases (ESBL). A disc of co-

amoxicillin (20µg amoxicillin /10 µg 

clavulinic acid) was placed in the centre of 

the agar surface. The discs of cefotaxime, 

ceftriaxone, ceftazidime and azteronam 

were arranged in such a way that the 

distance between the central disk and the 

surrounding disks were approximately 

30mm. The isolates were incubated at 37°C 

for 24 hours. After an overnight incubation 

the zones around 3rd generation 

cephalosporins and azteronam disc were 

observed. The zones of inhibition were 

observed next day if there was no extension 

of the 3rd generation of cephalosporine and 

azteronam towards co-amoxiclave disc was 

observed and the organism was considered 

to be non ESBL producer [30]. 

 Inducible cephalosporinase detection 

Production of chromosomal β-lactamases is 

efficiently induced by the Imipenem. 

Inducible chromosomal β-lactamases were 

detected by using CDS method (Calibrated 

Dichotomous Susceptibility Tests, 2004). 
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Cephalosporin disc of 20mm was kept 

adjacent to 10 µg Imipenem disc, it resulted 

in boosting of progress of both 

cephalosporin and the imipenem discs and 

cephalosporin inhibitory zone’s edges were 

flattened. 

Detection of inducible cephalosporinases 

of bush functional gene 2e 
The inducible cephalosporinases were 

detected by CDS method. The inducible 

cephalosporinases were recognized by the 

flattened edge of inhibitory zone around a 

cefotaxime 5 µg disc.  

Detection of inhibitor resistant tem β-

lactamases (IRTs) 

IRT producing strains are susceptible to 

cephalexin but resistant to augmentin. The 

sensitivity pattern of augmentin and 

cephalexin was noted by using the CDS 

Method (Calibrated Dichotomous 

Susceptibility Tests, 2004). Strain sensitive 

to cephalexine but resistant to augmentin 

were regarded as TEM β-lactamases 

producing strain 

Detection of carbapenamase producing 

strains 
These are zinc-dependent metallo-enzymes 

can hydrolyse the ertapenem, imipenem, 

meropenem, carbapenems and the 

penicillin. The carapenamase production 

was determined by using CDS method. In 

this case the inhibitory zone around the 

imipenum / meropenum was noted and 

resistant strains were documented as 

carbapenamase producing strain. 

Results 

The isolation and identification of 

Extended Spectrum β-lactamases E. coli 

from broiler chicken 

A total of  250 samples, 50 each from blood 

of normal and diseased, intestinal contents 

of all age groups  and  further  50 only  from 

faecal material of the  chickens present   on  

the ground of broiler chicken farms were 

collected and processed. The samples were 

cultured on specific culture media for 

isolation and characterization of 

Escherichia coli.  Initial isolation was made 

on culture media, specifically designed for 

Escherichia coli and then processed for 

further confirmation using biochemical test. 

After isolation and confirmation of 

Escherichia coli isolates (250), the 

antibiotic resistance of each isolate was 

tested against antibiotics to confirm the β- 

lactamases Escherichia coli isolate.    

The resistance pattern of E. coli isolates 

to antibiotics recovered from blood of 

healthy broiler chickens 

The  results regarding  resistance pattern of  

all E. coli isolates, isolated from blood of 

healthy broiler chickens were determined 

against 15 antibiotics using Disc Diffusion 

Method are presented in (Figure1).  The 

antibiotics used were:   cephalosporins 

(cephradine, cephalexin 1st, cefeclor 2nd, 

ceftrioxone, cefotxime 3rd) carbapenems 

(imipenem, meropenem), quinolones 

(nalidixic acid), flouroquinolones 

(ofloxacine, norfloxacine, moxifloxacin, 

ciprofloxacin, gatifloxacin) amoxicillin/ 

clavulanic acid and kanamycin. Nearly all 

strains were found resistant to majority of 

antimicrobial agents used during the 

investigation with the exception of nalidixic 

acid (NA) that was found intermediately 

effective (40%)  against the isolates. 

Furthermore, the isolates did resist to other 

antimicrobial agents that ranged from 4-

18%. 

The resistance pattern of E. coli strains 

against antimicrobial agents isolated 

from blood of diseased chicken 
The results regarding resistance pattern of 

E. coli strains obtained from blood samples 

of diseased broiler chickens during study 

are given in (Figure 2). The isolates were 

found highly resistant to majority of 

antimicrobial agents used against them. The 

isolates were observed highly susceptibility 

to cepharadine, cefeclor, cephtrixone, and 

cephalexine and their susceptibility was 

recorded as 86, 82, 80 and78% respectively. 

The results regarding other antibiotics 

recorded during investigation are presented 

in (Figure 2). However, the quinolones 

group antimicrobial agents were found least 

effective (30-56%) against the isolates.  The 

metallo β- lactam antimicrobials 

(imipenem, 48% and carbapenems, 48%) 
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were also observed as intermediate 

effective against E .coli isolates.

 

Figure 1. The resistance pattern of antimicrobial agents against E. coli isolates, isolated 

from blood samples of healthy chicken 

Figure 2.The resistance pattern of antimicrobial agents against E. coli isolates obtained 

from blood of diseased chicken 

 

The resistance pattern of E. coli isolates 

against antibiotics recovered from the 

intestinal contents of   healthy broiler 

chickens 

During current study the resistance pattern 

of the E. coli isolates obtained from   

intestinal contents of healthy broiler 

chickens was also investigated to compare 

the susceptibility and resistance to 

antimicrobial agents in between the isolates 

obtained from blood   and intestines of 

broilers.   All the strains isolated from 
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intestines of healthy boilers were   found 

least susceptible   to majority of 

antimicrobial agents. The agents were 

recorded least effective against the E. coli 

strains and their action against the isolates 

was recorded that ranged from 3-37%. The 

ciprofloxacin was emerged as highly 

ineffective antimicrobial agents against 

isolates and recorded as 3% whereas the 

kanamycin was found as 45% effective 

drug against the E. coli isolated detected 

from the intestinal contests of healthy 

broilers. The activity of other drugs against 

E.coli isolates is also given in the same 

(Figure 3). Furthermore, it is very 

interesting that the E. coli isolates obtained 

from blood of the healthy broilers showed 

susceptibility to a majority of the antibiotics 

while resistance to a few antimicrobial 

agents but here a total different result were 

recorded   in the case of intestinal isolates 

who did resist to almost all antimicrobial 

agents. Second is that only few antibiotics 

showed action against the isolates up to 

45% while others  below 37%. One can 

make a conclusion from the study that the 

bacterial organisms in the intestines are 

more resistant as compared to the blood 

organisms the possible reason might be that 

the organisms are more experienced to 

different drugs and chemicals; therefore 

they develop resistance against the 

antibiotics as observed in the present 

survey.

 

Figure 3.The resistance pattern of antimicrobial agents against E. coli isolates, isolated 

from Intestinal contents of healthy chicken 

 

The resistance pattern of E. coli isolates 

against antimicrobial agents detected 

from intestinal contents of diseased 

broiler chickens 

Similar investigation was carried out on the 

resistance pattern of E. coli strains 

recovered from the intestine and blood 

samples of the diseased and normal broilers 

against different antibiotics. The results 

regarding resistance pattern of the E. coli 

isolates against antibiograms are presented 

in Figure 4. The isolates of intestinal 

contents of diseased broiler chickens were 

found highly resistant to few drugs that 

ranged from 78-100% while minimum 

resistance level was recorded as 30% 
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cephalosporin group that ranged from 78-

100%. The results of other drugs are given 

in the same Figure 4.  Similar pattern of the 

resistance was observed in between the 

isolates obtained from blood and intestine 

samples of disused broilers. The isolates 

from both types of samples did resists to the 

same antibiotics but only difference was 

observed in the percentage of resistance. 

Otherwise no big difference was observed 

during investigation in both types of 

isolates of E. coli recovered from blood and 

intestinal samples of diseased broilers. 

However, a clear difference between the 

isolates obtained from healthy broilers and 

diseased broiler chickens. The isolates 

obtained from diseased broilers were found 

highly resistant to majority of the 

antibiotics used against them as compared 

to healthy isolates.  The reason might be 

that they are in active position and secreting 

more resistant enzymes (Extended 

spectrum β-lactamases) could inhibit the 

activity of the antibiotics and showed 

highly resistant to antibiotics. 

 

 

Figure 4. The resistance pattern of antimicrobial agents against E. coli isolates, isolated 

from intestinal contents of diseased chicken 

 

The resistance pattern of E. coli against 

antibiotics isolates, isolated from the feces 

of boiler chickens 

The resistance pattern of E. coli strains 

isolated from faeces of chicken seen 

throughout the investigation was found 

extremely resistant; they showed their range 
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and 100% resistance respectively towards 

E.coli. On the whole the quinolone group of 
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least effective (40-49%) as compared to 
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intermediate levels of resistance (46 and 

47% respectively). The amoxiclave 
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subtypes. The higher prevalence of ESBLs 

isolates  was recorded  from the faeces of 

broilers (51%),  followed by the intestinal 

contents of diseased chicken (49%) while  

45%  prevalence of the ESBLs strains  was  

recorded from the blood samples of  

diseased  broiler chickens. A lower 

prevalence (12%) of ESBLs isolates was 

recoded from blood of healthy chickens as 

compared to the intestinal contents of the 

healthy chicken (13%). It is clear from the 

study that higher prevalence of ESBLs was 

recorded in faeces of the broilers while 

second higher prevalence was observed in 

the blood samples of diseased broilers. The 

reason for higher prevalence of ESBLs in 

faecal material  might be due to the role of 

environment that contributed and changed ( 

mutation) the normal isolates in to ESBLs 

where all birds either diseased and normal 

excretes the E.coli in their faeces that are on 

the ground the environment developed in 

them the nature of ESBLS. Otherwise there 

is no solid reason to record and discuss for 

its/ their role in developing the ESBLs 

nature or property in common E.coli.  But in 

the case of blood, the reason is clear that 

blood of birds provide all  nutritional 

requirements to the E.coli strains, second  is 

that the pathogenic bacteria are  active in  

nature could develop such property of 

ESBLs.     

The prevalence of ESBLs subtypes in 

boilers recognized by double disc synergy 

method 

During present study, the ESBLs isolates 

recognized from various sample sources 

were further processed to identify the strains 

through in-vitro detection of the ESBLs 

subtypes. In case of E. coli isolated from 

blood of the healthy chicken the most 

prevalent subtype was detected as inducible 

cephalosporinase bush functional gene 2e 

(5%), followed by carbapenamase (4%). 

While in case of E. coli isolated from blood 

of the diseased chickens, the most prevalent 

ESBLs subtype IRT was (25%) followed by 

carbapenamase (10%). Likewise the 

carbapenamases (9%) was observed the 

most prevalent ESBLs subtype of E. coli 

isolated from the intestinal contents of the 

healthy chicken. The higher prevalence 

(20%) of inducible cephalosporinase bush 

functional gene 2e was seen in the strains 

isolated from faeces of the chicken. 

Discussion 

Antibiotics are widely used in poultry 

production as growth promoters or to 

control infectious disease. The unnecessary 

use of antibiotics caused high resistance to 

antimicrobial agents in normal chicken flora 

[31, 32] and pathogenic organisms [33]. 

In the current resistance pattern of the E. coli 

isolated from blood of healthy chicken was 

determined and results revealed a lower 

resistance levels. In facts, all strains were 

susceptible to majority of antimicrobial 

agent used during the investigation and the 

prevalence of resistance was significantly 

lower as reported previously by many 

workers [34].  However, the E.coli isolated 

from the blood of diseased chicken showed 

higher resistance levels as reported 

previously [35, 36]. In the present study 

majority of the E.coli isolates did resist to 

cephalosporins (all generation). Most 

probable reason for this finding is the 

presence of extended spectrum β-lactamses 

E.coli that generally hydrolyzed the β- 

lactam ring of the cephalosporin 

antimicrobials resulting in the prevalence of 

resistance [37]. 

Conversely comparably lower resistance 

levels were determined in carbapenem 

group of the antimicrobial agents as 

demonstrated previously [38].  Most 

probable cause may be the zwitteronic 

structure of the carbapenems that protects 

the drugs from hydrolysis [18]. The 

quinolones showed better results during 

investigation. It presented better efficacy 

against E. coli isolated from blood of 

diseased chicken [27, 39]. 

Intestinal microflora is generally regarded as 

most important source for the spread of 

antibiotic resistance thus resulting in spread 

of serious ailments [7]. In this regard, the 

E.coli strains were isolated from intestinal 

contents of both, healthy and diseased 

chicken to screen out for resistance pattern. 

http://dx.doi.org/10.19045/bspab.2018.70025


  Zaman et al. 

216 

It was noted  that susceptibility ratio of the 

strains obtained from healthy chicken 

intestinal contents was better as compared to 

diseased chicken despite the fact that the 

healthy chicken possessed resistant strains 

[40]. In the same context the cephalosporins 

were recorded as equally resistant to E.coli 

isolates and inhibit the growth of the 

organism obtained from the both, the 

intestinal contents of healthy and diseased 

chicken, however, the higher prevalence of 

E.coli was recoded in diseased chicken. The 

findings regarding the prevalence of E. coli 

demonstrated in this observation are in 

agreement to the findings recorded by other 

workers [41]. 

The carbapenems are generally found less 

active against the Gram-negative microbes 

on account of limited use and zwitteronic 

structure that protects the β-lactam ring to 

hydrolyze [42, 43].  Surprisingly less 

effective and higher resistance levels were 

noted of E. coli isolates against 

carbapenems recovered from both healthy 

and diseased chickens intestinal contents. 

However, less resistance levels were 

observed against the drugs, the E. coli 

strains isolated from the healthy chicken as 

compared to diseased ones. Whereas it was 

observed that, carbapenems presented less 

action against E.coli as compared to all other 

antibiotic groups. The resistance of E. coli 

against carbapenems was considered to be 

the presence of carbapenamases genes that 

are responsible to deactivate the 

carbapenems [44]. The findings of the 

present survey regarding resistance of E.coli 

isolates to carbapenems are in line to the 

other workers [45]. They also recorded 

similar pattern of resistance as observed in 

this study. 

The amoxicillin/clavulanic acid is a 

combination of antimicrobial agent and is 

being used in the feed for a variety of 

reasons [39]. During present investigation 

an increased resistance was seen against 

amoxicillin/clavulanic acid by E.coli 

isolated from both healthy and diseased 

chicken whereas less resistance was in this 

investigation observed as compared to the 

workers reported previously [34]. The 

higher resistance levels against a 

combination antimicrobial agent are an 

indicator of spread of antibiotic resistance 

[39]. Likewise during the present 

investigation, the quinolone antimicrobials 

were found the most effective drugs against 

E.coli isolated from intestinal contents of 

both diseased and healthy chicken.  The 

ciprofloxacin was determined as highly 

effective antimicrobial agent. The results 

recorded in this survey about antibiotics are 

in agreement to the other workers [36] who 

also mentioned the similar findings in their 

reports regarding the antibiotics against 

E.coli isolated from different sources. 

The results of the present investigation 

revealed extremely elevated levels of the 

resistance to nearly all antimicrobial agents 

against the E. coli isolated from obtained 

feces. The resistance range for the E. coli 

isolated from the faeces was alarming 

irrespective of the spectrum of activity. 

Exact explanation of this is the presence of 

ESBLs that facilitate hydrolysis of the 

antimicrobial agent leading to spread of 

antimicrobial resistance [44]. Despite the 

metallo-beta lactam ring of carbapenems, 

the resistance level seen in these 

antimicrobial agents was elevated has been 

reported previously [44]. Likewise the 

amoxicillin /clavulanic acid presented high 

resistance levels that was recorded as 

another evidence for the presence of ESBLs 

[46, 47]. Nevertheless, quinolone 

antimicrobials presented comparably better 

susceptibility towards the E.coli isolated 

from chicken feces. Limited use of these 

antimicrobial agents in the poultry was 

regarded as the most suitable explanation of 

these results. 

The higher resistance of E.coli strains was 

observed against cephalosporins antibiotics 

and amoxicillin/clavulanic acid was an 

indication of ESBLs property in these 

strains.  The higher prevalence of the ESBLs 

strains was recorded in faeces followed by 

intestinal contents of diseased chicken 

during present study. These finding are in 

accordance with the [26, 46].  Furthermore, 
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the ESBLs positive isolates were further 

screened out to confirm the various ESBLs 

subtypes. It was evident that the Inducible 

cephalosporinase bush functional gene 2e is 

prevailing in all E. coli isolates detected 

from various sources during present 

investigation. 

Investigations were undertaken to 

demonstrate the prevalence and 

antimicrobial resistance of extended 

spectrum β lactamases and its subtypes 

among E. coli isolated from chicken. 

Antimicrobial susceptibility was performed 

by Disc Diffusion Method while ESBLs and 

its subclass were detected by Double Disc 

Synergy method.  The least resistance (30-

56%) of E.coli isolates recovered from 

blood specimen of healthy and diseased 

chicken was recorded   against quinolone 

group of antimicrobial agents as compared 

to cephalosporin group that ranged from 78-

86%. While intermediate resistance was 

noted against metallo β-lactam (imipenem 

and carbapenems) and measured as 48%.  

However, somewhat higher resistance as 

(68%) was recorded against amoxiclave 

/clavulanic acid.  Generally, the E. coli 

isolates obtained from intestinal contents of 

both, healthy and diseased chicken showed 

higher resistance against majority of the 

antibiotics up to 100%.  The minimum 

resistance of the E.coli isolates showed   

against ciprofloxacin and was recorded as 

30%, whereas against cepharadine it was 

determined as 100%. On the whole the E. 

coli isolates were found least resistant (30-

49%) to quinolone group of the 

antimicrobial agents while highly to 

cephalosporin   group that ranged from 78-

100%.  Further that the E. coli isolates 

detected from birds did resist to metallo β 

lactam antimicrobials (imipenem, 45% and 

carbapenems, 47%). Likewise the samples 

from faeces of the chicken were recorded as 

most heavily polluted with resistant E.coli.  

In general, the lowest resistance (40%) was 

recorded against ciprofloxacin and 

ofloxacine whereas 89 and 100% resistance 

was observed against cephtrioxone and 

cepharadine respectively. Furthermore, the 

quinolone group of the antimicrobial agents 

was noted less active against the isolates.  

The higher prevalence of ESBLS isolates 

was determined from the faeces (51%) on 

the ground   followed by the intestinal 

contents of diseased chickens (49%).  

The lower prevalence of the ESBLs strains 

was observed from the blood samples of 

healthy chicken (12%) as compared to 

intestinal contents of the healthy chickens 

(13%). The most prevalent ESBLs subtypes 

was determined the inducible 

cephalosporinases bush functional gene 2e 

(5-20%) followed by carbapenamases (4-

10%). 

Conclusions  

E. coli isolates recovered from the blood and 

intestinal contents of diseased boilers are 

more resistant as compared to the isolates 

obtained from the blood and intestinal 

contents of healthy broilers, showed 100% 

resistance against cepharadine.  

The E.coli strains isolated from the faeces of 

the broilers showed similar pattern of 

resistance to the majority of the antibiotics 

as recorded for the isolates detected from the 

intestinal and blood samples of diseased 

broilers during present study.  

An investigation was also carried out to 

recognize the ESBLs from the samples 

obtained from blood, intestinal contents and 

feces of healthy and diseased broilers were 

tested through In-vitro double disc synergy 

method. The most prevalent subtypes were 

detected as inducible cephalosporinases 

bush functional gene 2e (5%), followed by 

carbapenamase (4%) while from blood of 

the diseased chickens, the most prevalent 

ESBLs subtype IRT (25%) was recognized 

followed by carbapenamase (10%). 

Similarly, the carbapenamases (9%) was 

observed, the most prevalent ESBLs 

subtype of E. coli from the intestinal 

contents of the healthy chicken. Whereas the 

higher prevalence (20%) of inducible 

cephalosporinases bush functional gene 2e 

strain was isolated from the feces of the 

chickens.   
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