Available online freely at www.isisn.org

Bioscience Research
Print ISSN: 1811-9506 Online ISSN: 2218-3973
Journal by Innovative Scientific Information & Services Network

RESEARCH ARTICLE

BIOSCIENCE RESEARCH, 2018 15(2): 900-912.

OPEN ACCESS

Isolation, antimicrobial resistance profile and
molecular characterization of bacteria from broiler
Aly E. Abo-Amer1,2*, Mohammed Y. Shobrak3 and Abdullah D. Altalhi1
1

Division of Microbiology and Department of Biology, Faculty of Science, University of Taif, P.O. Box 888, Taif, Saudi
Arabia.
2
Division of Microbiology, Department of Botany and Microbiology, Faculty of Science, Sohag University, Sohag
(82524), Egypt.
3
Division of Zoology, Department of Biology, Faculty of Science, University of Taif, P.O. Box 888, Taif, Saudi Arabia
.
*Correspondence: abo-amer@lycos.com. Accepted: 06 Mar 2018 Published online: 08 June. 2018

Currently, poultry is a main source of food in the world. However, it is one of the most purchases
commonly associated with food-borne disease. Drug-resistant bacteria can be transmitted to humans
directly by contact with poultry wastes or indirectly by contaminated poultry foodstuffs, therefore
contributing to the existed increasing crisis of antimicrobial resistance. This project was aimed to
determine the incidence of antimicrobial resistant bacteria isolated from chicken and the genes
responsible of this resistance. One hundred cloacal swabs were aseptically obtained from chickens from
different farms. The results indicated that 78.8 % of bacterial isolates belonged to E. coli. Moreover,
5.5%, 4.4% and 3.3% of bacterial isolates were Pseudomonas aeruginosa, Klebsiella pneumonia and
Kluyvera intermedia, respectively. Also, Shigella dysenteriae, Moraxella sp., Shigella boydii, Citrobacter
youngae and Pseudomonas putida were 2%, 2%, 1%, 1% and 1%, respectively. Antimicrobial
susceptibility testing of bacterial isolates was carried out using the Kirby-Bauer disk diffusion method.
Most of bacterial isolates were resistant to Oxacillin, Oxytetracycline, Chloramphenicol and Lincomycin.
However, most of isolates were only sensitive to Colistin. The greatest of bacterial isolates were
resistant to ~4-26 antimicrobials indicative multidrug resistant isolates. The resistance genes blaSHV,
aac(3)-IV, tet(A) and tet(B); aadA1, catA1, and cmlA, ere(A) and sul1 were nearly detected in most E.
coli isolates. 16S rRNA analysis confirmed that the most multidrug resistant isolates belonged to E. coli.
These results revealed emergence multiple drug resistant-bacteria from poultry. This study recommends
that it should be a strict regulatory procedure for the use of antimicrobials in human and animals to
minimize the emergence and distribution of antimicrobial resistant bacteria.
Keywords: Antimicrobial-resistance, E. coli, domestic birds, resistance genes, 16S rRNA.

INTRODUCTION
Presently, poultry is a main rapid rising source of
food in the world (Hemen et al., 2012) However, it
is one of the purchases most commonly
associated with food-borne disease epidemics.
Pathogenic microorganisms can be transferred to
humans directly by contact with poultry wastes or
indirectly by contaminated poultry foodstuffs
(Chen and Jiang, 2014) The avian guts have been

considered as a reservoir of potential E. coli with
zoonotic potential that could be transmitted
directly from poultry to humans (Shobrak and
Abo-Amer, 2014).
Escherichia coli are gram-negative bacteria that
act as natural commensals in the digestive tract of
humans and animals and bird, while others are
significant gastric and extra-gastric pathogens
(Karmali, 1989) Gastrointestinal tracts of poultry,
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human being and other animals contain
Escherichia coli as rising of the common microbial
flora but it may become pathogenic to both
(Levine, 1987). E. coli are used as indicator of
faecal pollution in foodstuff while most isolates of
E. coli are nonpathogenic. Pathogenic E. coli
strains of animals, birds and humans are capable
to produce a variety of diseases fluctuating from
self-limiting
gastrointestinal
infections
to
bacteremia. Approximately 10 to 15% of gastric
coliforms are opportunistic and pathogenic
serotypes (Barnes et al., 1997) and cause a range
of lesions in immuno compromised hosts and in
poultry. Amongst the illnesses some are
commonly severe and sometimes lethal infections
such as endocarditis, meningitis, septicemia,
urinary tract infection, epidemic diarrhea of
children and adults (Daini et al., 2005) and yolk
sac infection, cellulitis, omphalitis, swollen head
syndrome, coligranuloma, and colibacillosis
(Gross, 1994). Antibiotics have been always used
for different veterinary and agricultural purposes
including animal husbandry and poultry production
where the feeds of poultry birds are constituted
with antibiotics (Chah et al., 2001). Also,
antibiotics are widely utilized to control infectious
illness and as growth promoters in poultry
production. Anti-microbial application and/ or
especially misuse is considered to be the most
important selecting influence to antimicrobial
resistance of bacteria (Moreno et al., 2000).
Furthermore, antibiotic practice is considered the
greatest vital concern that encourages the
appearance, selection and spreading of antibioticresistant microorganisms in both human and
veterinary medicine (Witte, 1998). Antibiotics can
cause the emergence and distribution of resistant
E. coli which can then be transmitted into people
by direct contact with infected animals or food.
These resistant bacteria can act as a potential
source in the carriage of antimicrobial resistance
to human pathogens (Schroeder et al., 2002). At
butchery, resistant bacteria from the gut easily
pollute poultry carcasses which often produce
contamination of poultry meats and eggs during
lay with multi resistant E. coli (Turtura et al.,
1990). Recent studies described the role of
migrating and resident wild birds as carriers and
transmitters of multi-drug resistant Escherichia
coli and Escherichia vulneris (Shobrak and AboAmer, 2014).
Recently, a huge number of resistant bacteria
were increased because of huge utilization of
antibiotics in veterinary medicine. The diffusion of
resistance plasmids between different bacterial

species and genera are usually occurred (Davies,
1994). Worldwide, multi-drug resistant E. coli is
increased in both human and animal isolates
(Amara et al., 1995). Multi-drug resistant,
nonpathogenic E. coli located in the gastric tract is
possibly significant reservoir of resistance genes
(Osterblad et al., 2000). Transiently drug-resistant
E. coli of birds and animals origin may colonize
the human intestine (Marshall et al., 1990).
Acquired multi-drug resistance to antimicrobial
compounds creates a wide trouble in case of the
controlling of intra and extra intestinal infections
caused by E. coli, which are a major source of
illness, death, and expanded healthcare costs
(Gupta et al., 2001).
Thus, the present project was planned to isolate
E. coli strains from chickens of different farms at
Taif province for evaluating their susceptibility and
resistance
patterns
to
some
selected
antimicrobials and detecting the causal agent of
resistance.
MATERIALS AND METHODS
Collection of samples
Sterile swabs stick moistened with sterile normal
saline water were inserted in the cloacae of 100
different types of healthy domestic birds from
different farms at Taif province, and placed in
sterile vials. After collection, the samples were
transported immediately to the laboratory in an
insulating foam box with ice and stored at 4°C
until use.
Isolation and identification of E. coli
Cloacal swabs were inoculated on MacConkey
agar plates (Oxoid UK) and incubated at 37°C for
18 to 24 hours. Bacterial colonies were grown on
MacConkey were selected. Only these colonies
were further analyzed after 18 to 24 h incubation
at 37°C. Bacterial isolates were grown on nutrient
agar (Oxoid UK) plates after series of sub
culturing on MacConkey agar plates. The isolates
were characterized by Gram staining, triple sugar
iron agar (TSI) and lysine iron agar (LIA), and for
oxidative/fermentative degradation of glucose,
citrate utilization, urease production, indole test,
tryptophan degradation, glucose degradation
(methyl red test) and motility. The E. coli isolates
were stored in tryptic soy broth (Merck, Germany)
with 15% glycerol at –20 °C (Mooljuntee et al.,
2010).
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Antimicrobial susceptibility assay
Antimicrobial susceptibility was determined by the
Kirby-Bauer disk diffusion method as described by
the CLSI criteria, formerly National Committee for
Clinical Laboratory Standards (NCCLS) (CLSI,
2015) on Mueller-Hinton agar plates using single
antibiotic disks. The following antimicrobials were
used: Cefaclor, CEC; Oxacillin, OX; Ampicillin,
AM; Chloramphenicol, C; Cephalexin, CL;
Neomycin, N; Colistin, CT; Ciprofloxacin, CIP;
Oxytetracycline, T, Norfloxacin, NOR; Lincomycin,
L; Gentamycin, CN; Amoxicillin, AX; Enrofloxacin,
ENR; Piperacillin, PRL; Amikacin, AMK;
Ertapenem, ETP; Imipenem, IPM; Meropenem,
MEM; Cephalothin, CEF; Cefuroxime, CXM;
Cefoxitin FOX; Ceftazidime, CAZ; Ceftriaxone,
CRO; Cefepime, FEP; Aztreonam, ATM;
Amoxicillin-Clavulanate,
AMC;
PiperacillinTazobactam,
TZP;
TrimethoprimSulfamethoxazole, SXT; Nitrofurantion, NIT;
Ciprofloxacin, CIP; Levofloxacin, LVX and
Tigecycline, TGC. Families, mode of action and
types of used antimicrobial agents were
demonstrated in Table 2.These antibiotics were
selected and used for this study because they
(including some related antibiotics) have been
used regularly in poultry production and for other
agricultural purposes either on the prescription of
a veterinary doctor or on self-medication. The
plates were incubated at 37°C for 24 h, and the
inhibition zone diameters were measured with a
meter rule and recorded as recommended by the
CLSI (2015).
DNA extraction of E. coli isolates
E. coli isolates were sub cultured overnight in
Luria- Bertani broth and genomic DNA was
extracted using a Genomic DNA purification kit
according to the manufacturer’s instructions.
PCR of 16S rRNA gene
1 µl of template DNA was added to 20 µl of PCR
reaction solution. The two primers: 27F (5'-AGA
GTT TGA TCM TGG CTC AG-3') and 1492R (5'TAC GGY TAC CTT GTT ACG ACT T-3') were
used. 35 amplification cycles were performed at
o
o
o
94 C for 45 sec, 55 C for 60 sec, and 72 C for
60 sec. Amplified DNA fragments were ~ 1,400
bp. Unincorporated PCR primers and dNTPs were
removed from PCR products by using PCR Clean
up kit.
Sequencing of 16S rRNA gene
The purified products of PCR (~ 1,400 bp) were
sequenced by using two primers which were 785F

(5'-GGA TTA GAT ACC CTG GTA-3') and 907R
(5'-CCG TCA ATT CMT TTR AGT TT-3').
Sequencing was achieved by Big Dye terminator
cycle sequencing kit (Applied Bio Systems, USA).
The products sequencing were resolved on an
Applied Bio systems model 3730XL automated
DNA sequencing system (Applied Bio Systems,
USA).
Selected sequences of other microorganisms with
greatest similarity to the 16S rRNA sequences of
bacterial isolates were extracted from the
nucleotide sequence databases and aligned using
CLUSTAL W (1.81) Multiple Sequence Alignment
generating phylogenetic tree. The 16S rRNA gene
sequences of the bacterial isolates which reported
in this paper were deposited in the
DDBJ/EMBL/GenBank
nucleotide
sequence
databases.
Primers and PCR assay for specific genes
The incidence of genes related to resistance to
gentamicin [aac (3)-IV], streptomycin (aadA1),
beta-lactams (blaSHV), tetracycline [tet (A),
tet(B)], trimethoprim (dfrA1), chloramphenicol
(catA1, cmlA), erythromycin [ere(A)] and
sulfonamides (sul1) was determined by PCR. The
set of primers used for each gene is shown in
Table 1.
The primers were designed by Primer-BLAST web
site according to Ye et al. (2012).
PCR reactions were performed in a total volume
of 25 μl, including 1.5mM MgCl2, 50mM KCl,
10mM Tris-HCl (pH 9.0), 0.1% Triton X-100, 200
μm of each dNTP, 1 μm primers, 1 IU of Taq DNA
polymerase, and 5 μl (40–260 ng/μl) of DNA.
Amplification reactions were carried out using a
DNA thermo-cycler as follows: Three min at 95
°C, 35 cycles each consisting of 1 min at 94 °C,
90 s at ~55 °C and 1 min at 72 °C, followed by a
final extension step of 10 min at 72 °C. Amplified
samples were analyzed by electrophoresis in
1.5% agarose gel and stained by ethidium
bromide. A molecular weight marker with 100 bp
increments (100 bp DNA ladder) was used as a
size standard.
Statistical analysis
The data were analysed according to one-way
analysis of variance (ANOVA) and assessed by
post hoc comparison of means using lowest
significant differences (LSD) using SPSS 11.0
software. They were considered significant at
p<0.05 level. The experiments were performed in
triplicate.
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RESULTS
Isolation and identification of E. coli
In the present study, 100 cloacal swab
samples were collected from different types of
domestic birds at different farms at Taif province,
Saudi Arabia. The samples were inoculated on
o
MacConkey agar and incubated at 37 C for 24
hours. E. coli were grown on MacConkey as
smooth pink colonies. Only these colonies (90
isolates) were further characterized after 24 h
incubation at 37°C. Bacterial isolates were
inoculated onto Nutrient agar for morphological,
biochemical characterization.
According to morphological and biochemical
characterization (Table 2), 78.8 % of bacterial
isolates belonged to E. coli. Moreover, 5.5%,
4.4% and 3.3% of bacterial isolates were
Pseudomonas aeruginosa, Klebsiella pneumonia
and Kluyvera intermedia, respectively. Also,
Shigella dysenteriae, Moraxella sp., Shigella
boydii, Citrobacter youngae and Pseudomonas
putida were 2%, 2%, 1%, 1% and 1%,
respectively (Table 3).
Antimicrobial susceptibility
All bacterial isolates were screened for
antimicrobial susceptibility. The inhibition zone of
antimicrobials
for
bacterial
isolates
was
determined. Antimicrobial resistance patterns are
demonstrated in Table 4. Most of bacterial
isolates
were
resistant
to
Oxacillin,
Oxytetracycline,
Chloramphenicol
and
Lincomycin. However, most of isolates were only
sensitive to Colistin. The greatest of bacterial
isolates were resistant to 4-26 antimicrobials
indicative multidrug resistant isolates. Isolate 15-1
was
resistant
to
26
antimicrobials:
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR,P
RL,AMK,GEN,CEF,CXM,CAZ,CRO,FEP,ATM,AM
C,TZP,SXT,CIP. Bacterial isolates 15-1 and 15-2
were
resistant
to
15
antimicrobials:
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,
ENR,PRL,SXT. These results indicated that the
feed
of
birds
was
supplemented
with
antimicrobials that could serve as growth
promoters as well as control bacterial population
in the poultry birds. However, the restriction of the
use of antimicrobials in the production of poultry
birds is not yet restricted, though the practice has
been greatly discouraged by concerned
authorities.
Resistance genes
To investigate the resistance genes by PCR,

chromosomal DNA was isolated from the most
MDR E. coli isolates 9-1, 9-2, 15-1, 15-2, 16-1,
16-2, 17-1, 18-1, 18-2 and 21-1. A volume of 10 µl
of the preparation was analyzed by 0.7% agarose
gel electrophoresis, confirming the presence of
sufficing DNA for PCR reaction.
The resistance genes blaSHV for Betalactams, aac(3)-IV for Gentamicin, tet(A) and
tet(B) for Tetracycline; aadA1 for Streptomycin,
catA1, and cmlA for Chloramphenicol, ere(A) for
Erythromycin and sul1 for Sulfonamides were
investigated. The resistance genes of the E. coli
isolates 9-1, 9-2, 15-1, 15-2, 16-1, 16-2, 17-1, 181, 18-2 and 21-1 were PCR-amplified. A volume
of 8 µl of each PCR reaction was analyzed by
0.7% agarose gel electrophoresis which
confirmed the product was of the expected size.
Table 9 shows the distribution of resistance genes
among phenotypically-resistant E. coli isolated
from birds. The resistance genes blaSHV, aac(3)IV, tet(A) and tet(B); aadA1, catA1, and cmlA,
ere(A) and sul1 were detected in most E. coli
isolates (Table 5). These strains showed
approximately the same resistance phenotypes.
The molecular investigations of the supporting
resistance mechanisms showed that identical
resistance phenotypes were established on
different genes.
16S rRNA analysis
For more characterization of bacterial isolates,
16S rRNA encoding genes of the most multidrugresistant (MDR) (Resistance ≥12 antimicrobials)
isolates 9-1, 9-2, 15-1, 15-2, 16-1, 16-2, 17-1, 181, 18-2 and 21-1 were PCR-amplified (Figure 1)
and sequenced. The 16S rRNA gene sequences
of the bacterial isolates were deposited in the
DDBJ/EMBL/GenBank nucleotide sequence data
bases with the accession numbers: LC270930 (E.
coli 9-1), LC270931 (E. coli 9-2), LC270932 (E.
coli 15-1), LC270933 (E. coli 15-2), LC270934 (E.
coli 16-1), LC270935 (E. coli 16-2), LC270936 (E.
coli 17-1), LC270937 (E. coli 18-1), LC270938 (E.
coli 18-2) and LC270939 (E. coli 21-1).
The nucleotide sequences of MDR bacterial
isolates were compared to current sequences in
the databases. A dendrogram representing the
results of 16S rRNA analysis is presented in
Figure 2. Results revealed highest matching of
isolates 9-1, 9-2, 15-1, 15-2, 16-1, 16-2, 17-1, 181, 18-2 and 21-1 to members of the Escherichia
group. As demonstrated, the 16S rRNA
sequences of the Escherichia isolates are
greatest closely associated to Escherichia coli.
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Table 1. Primer sequences of antimicrobial resistant genes of Escherichia coli.

Antimicrobial agent
Streptomycin

Resistance
gene
aadA1

Tetracycline

tetA

Beta-lactams

blaSHV-199

Gentamicin

aac(3)-IVa
tetB
catA1

Chloramphenicol

cmlA5
Erythromycin

ereA

Sulfonamides

sul1

Sequence, 5-3

Size
(bp)
816

F- TCGCCTTTCACGTAGTGGAC
R- CAACGATGTTACGCAGCAGG
F- CCTCAATTTCCTGACGGGCT
R- GGCAGAGCAGGGAAAGGAAT
F- CTATCGCCAGCAGGATCTGG
R- ATTTGCTGATTTCGCTCGGC
F- ATGTCATCAGCGGTGGAGTG
R- GGAGAAGTACCTGCCCATCG
F- ACCACCTCAGCTTCTCAACG
R- GTAAAGCGATCCCACCACCA
F- GAAAGACGGTGAGCTGGTGA
R- TAGCACCAGGCGTTTAAGGG
F- GTGACATTTACGCAGGTCGC
R- TGCGAAGCCCATATTTCGGT
F- CGATTCAGGCATCCCGGTTA
R- CCATGGGGGCATCTGTCAAT
F- ACTGCAGGCTGGTGGTTATG
R- ACCGAGACCAATAGCGGAAG

712
543
454
586
473
532
897
271

Tm
60.04
59.90
60.04
60.03
60.04
59.90
60.11
59.89
59.97
60.04
59.97
60.04
59.91
60.11
59.89
60.11
60.32
59.54

2: Characteristic tests of bacterial isolates.
Characteristic
tests
Gram Staining
Motility
Catalase Test
Oxidase Test
Indole Test
Methyl Red Test
Voges-Proskauer
Test
Citrate Test
H2S production
Urea Hydrolysis
test
Nitrate Reduction
Test
DNase Production
Lipase
Acid and gas
from:
Glucose
Lactose
Arabinose
Sucrose
Maltose
Perspective
bacteria

Percentage of bacterial isolates
79 %
4%
6%
G-, short
G-, short
G-, short
bacilli
bacilli
bacilli
+
+
+
+
+
+
+
+
+
-

3%
G-, short
bacilli
+
+
+
+
-

2%
G-,short
bacilli
+
+
-

2%
G-, short
bacilli
+
+
ND

+
+

+
+

+
-

+
-

-

ND
-

+

+

+

+

+

-

+

-

ND
+

-

-

+

+
+
+
+
+
E. coli

+
+
ND
+
+
K. pneumonia

ND
P. aeruginosa

+
+
+
+
+
Kluyvera
intermedia

+
-

Moraxella sp.

+
Shigella
dysenteriae

G -, gram negative; +, positive; −, negative; ND, not detected.
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Table 3: The incidence of bacteria in bird samples.
Genera/species
No. of isolates
Percentage
Escherichia coli
71
78.8
Pseudomonas aeruginosa
5
5.5
Klebsiella pneumonia spp. ozaenae
4
4.4
Kluyvera intermedia
3
3.3
Shigella dysenteriae
2
2.2
Moraxella sp.
2
2.2
Shigella boydii
1
1.1
Citrobacter youngae
1
1.1
Pseudomonas putida
1
1.1
Total
90
Table 4: Antimicrobial resistance patterns of E. coli isolates (90 isolates) from domestic birds.
Isolates
1-1
1-2
B1-1
B1-2
2-1
2-2
B2-1
B2-2
3-1
3-2
B3-1
B3-2
4-1
4-2
B4-1
B4-2
5-1
5-2
B5-1
B5-2
6-1
6-2
B6-1
B6-2
7-1
7-2
B7-1
B7-2
8-1
8-2
B8-1
B8-2
9-1
9-2
B9-1
B9-2
10-1
10-2
B10-1
B10-2

Antimicrobial patterns
OX,CIP,T,L,AX
OX,AM,CIP,T,L,AX
OX,AM,C,CIP,T,L,AX
OX,C,T,R
OX,C,T,L
OX,T,L
OX,T,L
OX,C,CIP,T,L
OX,T,L
OX,AM,CIP,T,L
OX,T,L
OX,C,CIP,T,L
OX,T,L
OX,CIP,T,L
OX,C,N,CIP,T,L
OX,C,CIP,T,L
OX,C,T,L
OX,AM,C,T,L
OX,AM,C,N,CIP,T,L
OX,C,N,CIP,T,L
OX,AM,C,CT,T,L,AX
OX,AM,C,CIP,T,L,AX
OX,AM,C,CIP,T,L,AX
OX,AM,C,CIP,T,L,AX
OX,CIP,L
OX,T,L
OX,T,L
OX,C,T,L
OX,C,CIP,T,L
OX,C,T,L
OX,C,CIP,T,L
OX,C,CIP,T,L
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR,PRL
CEC,OX,AM,C,CL,N,CIP,T,L,CN,AX, PRL
OX,AM,C,N,CIP,T,L,CN,ENR,PRL
CEC,OX,AM,CL,N,CIP,T,L,CN,AX,PRL
OX,AM,C,N,T,L,AX,PRL,SXT
OX,AM,C,N,T,L,AX,PRL,SXT
OX,AM,C,N,CIP,T,L,AX,PRL
OX,AM,C,N,CIP,T,L,AX,PRL
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5
6
7
4
4
3
3
5
3
5
3
5
3
4
6
5
4
5
7
6
7
7
7
7
3
3
3
4
5
4
5
5
14
12
10
11
9
9
9
9
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11-1
11-2
B11-1
B11-2
12-1
12-2
B12-1
B12-2
13-1
13-2
B13-1
B13-2
14-1
14-2
B14-1
B14-2
15-1
15-2
B15-1
B15-2
16-1
16-2
B16-1
B16-2
17-1
17-2
B17-1
B17-2
18-1
18-2
B18-1
B18-2
19-1
19-2
B19-1
B19-2
20-1
20-2
B20-1
B20-2
21-1
21-2
B21-1
B21-2
22-1
22-2
B22-1
B22-2
23-1
23-2

Multi-drug resistant bacteria from chicken

OX,AM,C,T,L,AX,PRL,SXT
OX,AM,C,T,L,AX,PRL
OX,AM,C,T,L,AX,PRL
OX,AM,CIPT,L,AX,PRL
OX,C,T,L
OX,AM,C,T,L
OX,AM,T,L,AX
T,L
OX,C,L
OX,AM,C,NOR,CN
OX,T,L
OX,C,CIP,T,L
OX,AM,C,T,L
OX,AM,C,T,L
OX,C,CIP,T,L
OX,CIP,T,L
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR,PRL,AMK,GEN,CEF,CXM,C
AZ,CRO,FEP,ATM,AMC,TZP,SXT,CIP
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR,PRL, SXT
OX,AM,N,CIP,T,L,CN,AX,PRL
OX,AM,N,CIP,T,L,CN,AX
OX,AM,C,N,CIP,T,NOR,L,CN,AX,ENR,PRL,SXT,CIP,LVX
OX,AM,C,N,CIP,T,NOR,L,CN,AX,ENR,PRL
CEC,OX,AM,C,CL,CIP,T,NOR,L,AX,ENR
OX,AM,C,CL,CIP,T,NOR,L,AX,ENR,PRL
OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR,PRL,AMK,CEF,FOX,SXT
CEC,OX,AM,C,CL,L,AX
CEC,OX,AM,C,CL,T,L,AX
CEC,OX,AM, CL,T,L,AX
CEC,OX,AM,C,CLN,CIP,T,L,AX,CN,SXT
CEC,OX,AM,C,N,CIP,T,L,CN,AX,PRL,SXT
OX,AM,C,N,CIP,T,L,CN,AX,PRL
OX,AM,C,N,CIP,T,L,CN,AX,PRL
OX,C,T,L
OX,C,T,L
OX,C,T,L
OX,C,T,L
OX,AM,C,T,L,AX
OX,AM,C,CIP,T,L,AX
OX,C,CIP,T,L
OX,CIP,T,L
CEC,OX,AM,CL,N,CIP,T,L,AX,PRL,CN,SXT
OX,C,T,L
OX,AM,C,N,CIP,T,L,CN,AX,PRL
OX,C,N,CIP,T,L,CN,PRL
OX,C,CIP,T,L
OX,CIP,T,L
OX,C,CIP,T,L
OX,CIP,T,L
OX,C,T,L
OX,C,T,L

8
7
7
7
4
5
5
2
3
5
3
5
5
5
5
4
26
15
9
8
15
12
11
11
17
7
8
7
12
12
10
10
4
4
4
4
6
7
5
4
12
4
10
8
5
4
5
4
4
4

CEC, Cefaclor; OX, Oxacillin; AM, Ampicillin; C, Chloramphenicol; CL, Cephalexin; N, Neomycin; CT,
Colistin; CIP, Ciprofloxacin; T, Oxytetracycline; NOR, Norfloxacin; L, Lincomycin; CN, Gentamycin; AX,
Amoxicillin; ENR, Enrofloxacin; PRL, Piperacillin; AMK, Amikacin; CEF, Cephalothin; CXM, Cefuroxime;
FOX, Cefoxitin; CAZ, Ceftazidime; CRO, Ceftriaxone; FEP, Cefepime; ATM, Aztreonam; AMC,
Amoxicillin-Clavulanate; TZP, Piperacillin-Tazobactam; SXT, Trimethoprim-Sulfamethoxazole; CIP,
Ciprofloxacin; LVX, Levofloxacin.
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Table 5: Phenotypic and genotypic characterizations of multidrug-resistant E. coli isolates.
Isolates

Antimicrobial resistance patterns

Number

Resistant genes

9-1

CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,
AX,ENR,PRL
CEC,OX,AM,C,CL,N,CIP,T,L,CN,AX, PRL

14

CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,
AX,ENR,PRL,AMK,GEN,CEF,CXM,CAZ,
CRO,FEP,ATM,AMC,TZP,SXT,CIP
CEC,OX,AM,C,CL,N,CIP,T,NOR,L,CN,
AX,ENR,PRL, SXT
OX,AM,C,N,CIP,T,NOR,L,CN,AX,ENR,
PRL,SXT,CIP,LVX
OX,AM,C,N,CIP,T,NOR,L,CN,AX,ENR,
PRL
OX,AM,C,CL,N,CIP,T,NOR,L,CN,AX,ENR
,PRL,AMK,CEF,FOX,SXT
CEC,OX,AM,C,CLN,CIP,T,L,AX,CN,SXT

26

blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), aadA1, cmlA,
qnrA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1

CEC,OX,AM,C,N,CIP,T,L,CN,AX,PRL,
SXT
CEC,OX,AM,CL,N,CIP,T,L,AX,PRL,CN,
SXT

12

9-2
15-1

15-2
16-1
16-2
17-1
18-1
18-2
21-1

12

15
15
12
17
12

12

blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), aadA1cmlA,
ere(A), sul1
blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), aadA1,
cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), tet(B), aadA1,
catA1, cmlA, ere(A), sul1
blaSHV, aac(3)-IV, tet(A), aadA1,
catA1, sul1

CEC, Cefaclor; OX, Oxacillin; AM, Ampicillin; C, Chloramphenicol; CL, Cephalexin; N, Neomycin; CT, Colistin; CIP,
Ciprofloxacin; T, Oxytetracycline; NOR, Norfloxacin; L, Lincomycin; CN, Gentamycin; AX, Amoxicillin; ENR, Enrofloxacin; PRL,
Piperacillin; AMK, Amikacin; CEF, Cephalothin; CXM, Cefuroxime; FOX, Cefoxitin; CAZ, Ceftazidime; CRO, Ceftriaxone; FEP,
Cefepime; ATM, Aztreonam; AMC, Amoxicillin-Clavulanate; TZP, Piperacillin-Tazobactam; SXT, Trimethoprim-Sulfamethoxazole;
CIP, Ciprofloxacin; LVX, Levofloxacin.

M

9.1 9.2 15.1 15.2 16.1 16.2 17.1 18.1 18.2 21.1

2,000 bp
1,000 bp
250 bp

PCR product

Figure 1. Agarose (1%) gel electrophoresis of PCR products of 16S rRNA genes of bacterial
isolates 9.1, 9.2, 15.1, 15.2, 16.1, 16.2, 17.1, 18.1, 18.2 and 21.1. Molecular weight Marker (M) is
represented.
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684 Salmonella enterica subsp. houtenae DSM 9221 (NR_044371)
880
Salmonella enterica subsp. arizonae ATCC 13314 (NR_041696)

Citrobacter farmeri CDC 2991-81 (NR_024861)
3

Escherichia coli ATCC 43893 (HM194886)

Escherichia coli U 5/41 (NR_024570)
11
18 16-2
77
Escherichia coli Bacteria_211 (JQ800461)
457
Escherichia coli XJ149-N3-3 (JQ404455)
529
9-2

Escherichia coli ATCC 25922 (DQ360844)
930

872

17-1
18-2

573 15-1
15-2
736 427
958 21-1
590

18-1
550

16-1
1000

0.02

9-1

Serratia liquefaciens CIP 103238 (NR_042062)
Pseudomonas kilonensis 520-20 (NR_028929)

Figure2. A phylogenetic tree of multidrug-resistant bacterial isolates based on the nucleotide
sequences of 16S rRNA genes was constructed by neighbor-joining method. The scale bar shows
the genetic distance. The number presented next to each node shows the percentage bootstrap
value of 1000 replicates. The Pseudomonas kilonensis was treated as the out-group. The GenBank
accession
numbers
of
the
bacteria
are
presented
in
parentheses.
These results are matching with the
conclusions of the morphological and biochemical
characterization.
The 16S rRNA gene of isolates 9-1, 9-2, 151, 15-2, 16-1, 16-2, 17-1, 18-1, 18-2 and 21-1
shares 99% similarity with that of Escherichia coli
ATCC 25922. These results suggest that the
isolates (9-1, 9-2, 15-1, 15-2, 16-1, 16-2, 17-1, 181, 18-2 and 21-1) are new isolates of the
bacterium E. coli.
DISCUSSION
In this study, the feacal carriage and
occurrence of antibiotic resistant E. coli was

investigated amongst chicken. Overall, 150
cloacal
feacal
samples
were
examined
microbiologically for the cloacal feacal carriage of
E. coli. Approximately 79 % of bacterial isolates
belonged to E. coli. All E. coli isolates isolated
from birds were multidrug- resistant (Resistance
was 3-26 antimicrobials) bacteria. Previous study
reported that high presence of antimicrobial
resistant isolates of E. coli O157:H7 from Poultry
Farms, Eastern Ethiopia (Shecho et al., 2017).
Recent
results
revealed
that
antibiotic
susceptibility of 174 E. coli isolates collected from
healthy poultry, bovine and ovine showed high
incidences
of
resistance
to
tetracycline,
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streptomycin, amoxicillin, and to trimethoprimsulfamethoxazole (Abbassi et al., 2017)
The resistance of pathogenic bacteria to
antimicrobials is not a new phenomenon in both
the practice of human and veterinary medicine but
it is a problem that is becoming more dangerous,
and must be contained in order to protect and
extend the efficacy and shelf life of available
antibiotics. This is very important due to the slow
pace in research and development of novel
antibiotics and other antimicrobials that can
effectively assuage the resistance problem that
pathogenic bacteria express in vivo against
antibiotics. Antimicrobials apart from being used
for human medicine are also used for other
veterinary purposes both for prescription reasons
to control bacteria invasion and as growth
promoters to increase poultry bird’s production.
E. coli strains are routinely found in the gut as
part of the indigenous microbiota. However, some
strains of E. coli have been implicated in a
number of resistant infections in humans, and this
includes E. coli strains that harbour multidrug
resistance genes such as extended spectrum beta
lactamase (ESBL) enzymes amongst others
(Rupp and Paul, 2003). The frequency of feacal
carriage of E. coli in chicken given feed
supplemented with antimicrobials in this study is
in line with available data that reveal the impact
and effect of antimicrobials when they are used
for non-human purposes such as in the production
of livestocks. A recent work carried out in Owerri,
Nigeria also reported over 40% increase in the
isolation of E. coli from poultry birds in Owerri
metropolis, Imo state of Nigeria (Duru et al.,
2013).
Antimicrobial resistance is a serious global
health problem that knows no bother, and that
strikes at the core of infectious disease control. It
has the potential to halt, and possibly even to roll
back some of the many progresses achieved in
the medical sciences as is related to antimicrobial
chemotherapy. Overcrowding, poor poultry
sanitation, and over usage of antimicrobials in the
production of poultry birds are some of the factors
contributing to the upward trend of antimicrobial
resistance development and spread in bacteria
coming from poultry farms. Antimicrobials are
infrequently used as a prophylactic measure as
well as a growth promoting agent in the raring of
poultry birds. This gives room for high
antimicrobial
selection
and
resistance
development amongst bacterial population.
In this study, higher degree of antimicrobial
resistance was detected in E. coli isolates from

cloacal feacal swab samples of chicken indicative
the feed was supplemented with antimicrobials
and/or the role of migrating and resident wild birds
as carriers and transmitters of multi-drug resistant
Escherichia coli (Shobrak and Abo-Amer, 2014).
Resistance of E. coli isolates from poultry
origin to some conventional antimicrobials has
been reported both within and outside Nigeria
(Duru et al., 2013; Zhang et al., 2010).
Antimicrobial resistant E. coli may persist in the
intestinal tract of these poultry birds for a long
period of time with or without the use of
antimicrobials, and these can serve as route via
which they can be transmitted to human
population directly or through consumption. The
continuous usage of antimicrobials outside the
health system, especially in veterinary and
livestock purposes still continues and other parts
of the emerging economies. For us not to go back
to the pre-antibiotic era when they were barely no
conventional antimicrobials as we now have to
treat many bacterial related diseases, it is very
important that urgent and consolidated efforts are
put in place and sustained in order to abate the
problem of antimicrobial resistance.
Such high incidence of multidrug resistance
may obviously have happened because of
random employment of antimicrobial agents which
may
finally
replace
the
susceptible
microorganisms. Feed additives for poultry
suggest encountering such resistance emergence
with
cheap
and
unsafe
application
of
antimicrobials in animal farming and purposes.
The multidrug resistance detected in this study
might be mediated by genetic mobile elements
such as resistance genes as seen in the case of
other studies.
In the present study, the resistance genes
blaSHV, aac(3)-IV, tet(A) and tet(B), aadA1,
catA1, and cmlA, ere(A) and sul1 were detect in
most isolates of E.coli.
Recent study revealed that E. coli isolated
from chicken food chains in Phnom Penh
presented high resistances to tetracycline,
amoxicillin,
and
sulfamethoxazole.
Among
amoxicillin-resistant isolates, blaTem genes were
observed for 62% of E. coli isolates. The StrA
gene was prevalent in 36% aminoglycosideresistant E. coli. The sul2 gene was predominant
among sulfamethoxazole-resistant isolates of 56%
E. coli. The Tet (A) resistance gene was prevalent
in 86% E. coli. High percentages of gyrA genes
observed in 91%nalidixic-acid resistant E. coli
(Vuthy et al. 2017). Recent study reported that the
most prevalent β-lactamase genes of E. coli
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isolated from environmental, human and food
samples in Spain were blaCTXM-14 (26%) and
blaCTXM-1 (21.4%), followed by blaSHV-12,
blaCTX-M-15 and blaTEM-42 (Ojer-Usoz et al.,
2017).
Aminoglycoside nucleotidyl-transferases can
give resistance to gentamicin, tobramycin or
streptomycin including aad among Gram-negative
bacteria (Shao et al., 2015). Thus, the aadA
genes have been found positive in E coli of the
present study.
In Vietnam, 2007, the incidence
dissemination of the sul genes in the three
environments investigated, swine farms, shrimp
ponds, and a city canal generally followed sul1 >
sul2 > sul3 (Phuong et al., 2008), it was
collaborated with the frequency of the sul gene in
the present study resistant to sulfamethoxazole.
In the present study, the tetracycline
resistance coding efflux gene in E. coli strains was
mediated by Tet (A) gene, and these results were
as well observed in Enterobacteriaceae isolated
from integrated fish farms of South China (Su et
al., 2011). The use of antimicrobials in veterinary
medicine as food animal growth promoting agent
and in humans during the past decade has
produced enormous pressure for selection of
antimicrobial
resistance
among
bacterial
pathogens worldwide. This study revealed
emergence multiple drug resistant E. coli from
poultry. Therefore, reducing and careful
application of antimicrobials in animal farming and
clinical uses should be applied. Because of
indiscriminate utilization of antimicrobial agents,
such high incidence of multi-drug resistance may
apparently be occurred which may ultimately
replace the drug sensitive microorganisms from
antibiotic saturated environment.
CONCLUSION
Our results confirm the feacal carriage of
antimicrobial resistant E. coli in poultry birds
raised in Taif province, Saudi Arabia, making it the
first possible study to be conducted on the matter.
This result suggested that the feed was
supplemented with antimicrobials. The existence
of the pathogenic bacteria in poultry is a potential
danger to public health. Procedures must be
applied to reduce the risk of contamination of
poultry and to prevent infection by consumption of
avian products. Co-operation between human,
animal health and scientists in the agriculture
profession is very important in controlling
antimicrobial resistance in poultry farms since the
use of antimicrobials in food animal production

also contributes massively to the increased drug
resistance that we now face in the world today.
Also, chicken food chains in Taif were reservoirs
of highly diverse and abundant antibiotic
resistance genes. These resistance genes
establish potential health risks to the public and
animal farming in the country.
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