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Abstract
The antimicrobial resistance are a worldwide increasing and important problem in health care domain. 
ESBLs represent a main group of β-lactamases enzymes that mostly produced by gram-negative bacteria, 
and give resistance toaβ- lactam antibiotics, thus the detection of these enzymes are very important for 
optimal care of patients. The aim of this study was to determine the antibiotic profile with the prevalence of 
CTX-M geneaproducingaE. coli isolatesawhich recovered from clinical cases by phenotypic and genotypic 
methods. A total of (291) clinical samples (urine, wound swabs, blood and seminal fluids) were included in 
this study. All bacterial isolates were subjected to the cultural,amicroscopical, and biochemical examinations 
methods, confirmed byaAPI 20E and Vitek 2 system. Where the results revealed that 105 of isolates were 
identified as E. coli. Antibiotic sensitivity was performed by using disk diffusion methods. Investigation 
of extended spectrum β-lactamase(ESBL) production for isolates was performed using Initial screening 
and double disc synergy method(DDST). The results showed that most isolates showed high resistance to 
ß-lactam and Cephalosporins antibiotics and vast amajority of isolates were resistant to aminimum ofathree 
classesaof antibiotics, which indicate that identified E. coli were multidrug resistant and ESBLs producer. 
While all isolates were sensitive to Imipenem and Amikacin. PCR technique was performed to detect ESBLs 
blaCTX-M gene, the results revealed that (100%) of E.coli isolates carried this gene.
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Introduction 
β-lactam antibiotics are the most common agents 

used for treatment of many bacterial infections caused 
by Gram-negative bacteria, but resistance versus 
these antibiotic groups occurred rapidly worldwide.[1]

Extended spectrum beta-lactamases (ESBLs) are defined 
as enzymes produced by certain bacteria that are able 
to hydrolyze extended spectrum cephalosporin, they 
are therefore effective against beta-lactam antibiotics 
such as ceftazidime, ceftriaxone, cefotaxime and 
oxyiminomonobactam.[2]ESBL-producing organisms 
are mostly resistant to other classes of antibiotics.[3]

Therefore Patients who infected with ESBL producing 
organism not only have an increased risk of treatment 
failure and some times lead to death, but also require 

more health-care resources.[4]The CTX-M enzymes 
are belong to group of class (A) ESBLs that in general 
exhibit much higher levels of activity against cefotaxime 
and ceftriaxone than ceftazidime.[5]Additionally, the 
CTX-M enzymes have been recognized as the most 
prevalent among Enterobacteriaceae especially in 
E.coli.[6]

Materials and Method 
Bacterial samples collection and identification:

A total of 291 samples, were collected from 
different clinical cases (urine, wound swabs, blood 
and seminal fluid)  from main Hospitals in Maysan 
Province during the period from October 2018 to the 
end of September 2018. Clinical samples immediately 
transferred to laboratory and culture according to the 
standard methods, the positive culture were identified 
by conventional techniques and confirmed by using API 
20 E system and using VITEK®2 GN kit (BioMe’rieux,  
France) then the identified  E. coli stored for molecular 

DOI Number: 10.37506/v14/i1/2020/ijfmt/192925



Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1      369

study.

Antimicrobial susceptibility testing

Susceptibility testing was determined by the agar 
disk diffusion method,[7] and interpreted according to 
CLSI guidelines.[8]The following antibiotic disks were 
used: Ampicillin 10 μg, Pipracillin 100 μg, Amikacin 
30 μg, Amoxicillin + Clavulanic acid 20/10 μg,  
Oxacillin 1 μg, Imipenem 10 μg, Ciprofloxacin 5 μg, 
Ceftazidime 30μg, Cefotaxime, 30 μg, Ceftriaxone 30 
μg, Sulfamethoxazole+Trimethoprime 1.25/23.75 μg, 
Cefpodoxime 10 μg , Aztreonam 30 μg, Gentamicin 10 
μg, Norfloxacin  10 μg, Nitrofurantoin  300 μg, Cefepime 
30 μg, Cefoxitin 30 μg,  (Bioanalyse, Turkey).

Phenotypic detection of ESBLs 

All β-lactamase producing bacterial isolates were 
tested for ESBL production by initial screening test 
according to CLSI[8]. The  isolates showing resistance to 
one or more 3rd generation cephalosporins (3GCs) were 
tested for ESBL production by Double Disc Synergy 
Test (DDST)[9].

a Extraction of Bacterial Chromosomal DNA

DNA extraction was done toward all E. coli isolates 
according to Presto™Mini gDNA Bacteria Kit protocol 
(Geneaid, Taiwan). The integrity of extracted DNA 
was tested usingaAgarose GeliElectrophoresis. The 
chromosomal DNA then subjected to monoplex PCR.t

Molecular detection of blaCTX-M Gene Using PCR 
Technique 

The protocol used depending on manufacturer’s 
instructions(Bioneer, South Korea). The specific 
primer for bla CTX-M gene have been chosen according 
to[10,11] where F: CGCTTTGCGATGTGCAG, R: 
ACCGCGATATCGTTGGT,which yield a product 
550bp. PCR Program was performed as following: (1) 
cycles of (5 min.) initial denaturation at(94°C), followed 
by (34) cycles of denaturation at (94°C), (1min.) 
annealing at (55°C), (1 min.) extension at (72°C), (1 
min.) and a final extension step of (5min.) at(72°C).then 
5µl of amplified PCR product were loaded to the agarose 
gel wells with standard molecular weight of DNA ladder 
(Bionear, South Korea)and the Electrophoresis were ran 
as described by[12].

Results and Discussion 
-Isolation and identification of Bacterial Isolates 

The results of this study showed that among 
291clinical samples 235 gave  positive growth and 
105(44.7%)were identified as E.coli. As compared with 
other studies, our findings were compatible with study[13]

where the result was(44.8%), also in India by[14]and in 
Southwestern Uganda by[15] who obtained results very 
similar to our results that were (44%) for both. While the 
results were contrary to the findings of many researchers  
as.[16,17]E.coli is the most gram negative bacteria found 
in clinical laboratories samples including the majority of 
urinary, wound, blood and peritoneal isolates.[18]

The antibiotic susceptibility pattern

The resistance patterns of E.coli towards various 
antibiotics were determined 

using disc diffusion method. Data in (Figure 2) 
exhibited that isolates of  E. coli have the highest 
level of resistance to Ampicillin where up to (98.1%)  
were resist to this antibiotic, followed by   (96.2%) for 
Pipracillin and (93.3%) for Ceftazidime, Cefpodoxime 
and Oxacillin, and (92.4%) for Cefepime, and the 
resistance to Cefotaxime was (94.3%), while to  
Amoxicillin/Clavulanic acid the percent of resistance  
was(90.5%). The  resistance to the Ceftriaxone was 
(87.6%), (86.7%) for Cefoxitin, Aztreonam (81.9%) and 
(68.6%) for Trimethoprim/Slfamethoxazole while the 
resistance was  (53.3%) for Gentamicin. Whereas  the 
resistance to antibiotic is less than a half for Norfloxacin 
, Nitrofurantion  and Ciprofloxacin (46.7%), (35.2%) 
and (34.2%) respectively.  Moreover  this study recorded  
that all isolates (100%) were sensitive to Imipenem 
antibiotic followed by (90.5%)  for Amikacin. Where 
these results were corroborated with findings of previous 
reports[19] which concluded  that E. coli showed high 
resistance to Ampicillin and Pipracillin, also study 
conducted by[16] showed high resistance rates of E.coli 
to aztreonam, amoxicillin+clavulanic acid, which 
compatible with present study. Whilst[20]showed high 
resistance to third generation (Cephalosporins). The 
observed high resistance rates in most antibiotic  may 
be due to uncontrolled consumption, consequence of 
easy access to inefficient and cheap antibiotics moreover   
could be justified by insufficient adherence to guidelines 
for infection control as well as inappropriate use of 
antibiotics. The members of Enterobacteriaceae has 
many mechanisms of resistance to β-lactam antibiotics 
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like loss of porin and efflux pumps etc, however, 
β-lactamases enzyme most common and clinically 
significant mechanism of resistance to β-lactam 
antibiotics among these bacterial family.[21] The most 
effective β-lactam antibiotics against E. coli was 
Imipenem where (100%)  of E. coil  were susceptible  to 
this antibiotic,  followed by Amikacin. Similar pattern 
of results were obtained by[22] which appeared high 
degree of effectiveness of these antibiotics against E. 
coli, also corresponded with  the recent study for[23]who 
considered the antibiotic  Imipenem and Meropenem 
should be preferred drugs for E. coli  infection isolated 
from clinical samples.

Figure(1): The  percentage of resistance rate of E.coli to 
different antibiotics.

Phenotypic Detection of ESBLs

ESBLs have been found worldwide and they are 
considered a leading causer of drug resistance in many 
Enterobacteriaceae. One hundred and five of E.coli 
isolates  in present study were examined phenotypically 
and genotypically for ESBL production. The findings 
of screening test concluded that (82.9%) of E. coli were 
suspected to be ESBLs producers whereas the results 
of Double disk synergy test was (21.8%) as showed in 
figures (3 and 4).The results of screening test were similar  
to local studies of [16,21] who found that screening test 
was positive in (100%) of E.coli. The high occurrence 
of ESBLs producing E. coli obtained in this study was 
probably due to the consumption of large amount of third-
generation cephalosporins, trend of self-medication  and 
the extensive prophylactic misuse of antimicrobials by 
Iraqi patients and physicians.h Additionally a  number 
of  previous studies have showed the low prevalence of 
ESBLs producing E. coli when used confirmatory test  
which in concordance with present study such as the study 
implemented by[24,25]where the results were(23.8%) and 
(29.8%) respectively. Many researcher such as[26,27]

concluded in their  studies that there is incompatible 
between the results of the phenotypic observation and 

genotypic analysis and  showing that the presence of 
ESBL-associated β-lactamase genes may be undetected 
when using the conventional phenotypic approach and 
mutation in these unexpressed genes may  be the leading 
cause to ESBL antibiotic resistance, suggesting that the 
unexpressed and undetected genes may serve as reservoir 
for ESBL genes, therefore phenotypic screening should 
not be used as monitoring of ESBLs because there had 
been studies showing the discrepancy in the phenotypic 
and genotypic detection .

Figure (2): Show the positive result of E. coli (n=48) for Double 
disk synergy test (DDST).

Figure(3): Percentage of screening and confirmatory tests for 
Identified E.coli.

Molecular Detectionof ESBL Genes

The CTX-M type β-lactamases constitute a novel 
group of enzymes that have a typical ESBL resistance 
phenotype, are capable of hydrolyzing broad-spectrum 
cephalosporins and are inhibited by clavulanic acid, They 
also confer a high level of activity against ceftazidime.
[28]As shown in figure (5)the results of molecular study 
revealed that (100%) of  E. coli carry the CTX-M gene 
with amplified product 550 bp. The findings were directly 
in line with previous studies as[29,22,30]who reported that 
majority of CTX-M  ESBL producers were E. coli. The 
CTX-M was considered as a common type of ESBLs 
that detected at Asia, Europe, North and South America 
among multidrug-resistant E.coli.[31] The important  
reason for the prevalence of CTX-M β-lactamases gene  
in Maysan Province may be due to the  use of certain 
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third generation cephalosporins which led to high resistance  in our study. Whereas, the results of current study went 
beyond previous reports[19,32,33] that results were(56.7%), (28.9%), (10%) respectively.

Figure (4): Agarose gel electrophoresis of PCR CTX-M 
amplicon (550bp), where  L: ladder (100bp) , Lane(1-19) 
positive results ,the gel stained by ethidium bromide 3μl (0.5 
μg/ml) and ran at (65) Volts for one hour.   

Conclusion
In this study isolated E.coli showed high levels of 

resistance to most antibiotics especially Beta-lactam 
group and considered as multidrug resistant bacteria. 
Furthermore, E. coli produced CTX-M in high rate of 
occurrence reached to (100%). This terrifying situation  
with the spread of ESBL isolates highlights the need 
to adopt strict antibiotics using  in internal hospitals to 
assess the effect of high resistance in bacteria and to take 
steps to reduce this resistance.
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