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Abstract: A total of 120 diseased chickens (3 samples) per each (liver, gall bladder and intestinal contents)
suffering from diarrhea were randomly collected from different broiler farms at Dakahliya Governorate. The rate
of recovery was 22/360 with percentage of (6.11%). Serotyping of salmonellae isolates revealed 12 different
serovars   which  were   S.   enteritidis, S. kentucky, S. typhimurium, S. virchow, S. paratyphi C, S. farrukh,
S. magherafelt, S. kralingen, S. wingrove, S. kezdoglou, S. bardo and S. gueuletapee. The antibiogram pattern
was applied among isolated strains, most serovars were sensitive to flumequine, ciprofloxacin, cefotaxime and
chloramphenicol. And resistant to nalidixic acid, tobramycin, ampicillin erythromycin, amoxicillin and
sulfamethoxazole/trimethoprim  with  the  remaining  antibiotic  disc  variable   results   were  recorded.
Molecular identification of resistance genes in the examined isolates (S. enteritidis, S. kentucky, S. wingrove,
S. gueuletapee and S. bardo) indicated presence of bla  gene in 5 of 22 isolates (22.72%), bla , bla ,TEM CMY CTX-M

bla  and bla  genes couldn't be distinguished (0% for each).SHV OXA

Key words: Chickens Salmonella enterica -Lactamase gene  Class 1 Integrons

INTRODUCTION Salmonella by vertical transmission through incubators,

Salmonellosis is a zoonotic bacterial disease of contamination transportation of equipment and feed [6].
national and universal significance [1]. Salmonella are Once Salmonella has become established in a primary
widely distributed in the animal kingdom including a wide breeding flock, a cycle can be established by which the
range of wild and domestic animals and can be excreted in organism passes via eggs to the progeny [7]. Salmonella
their feces. The level of host adaptation differs between is distinguished by standard bacteriological, biochemical
Salmonella serotypes and influences the pathogenicity and serological tests, serotypes that are essentially
for man and animals [2]. The genus Salmonella comprises connected  with  animal  and  human  illness incorporate
over 2700 serotypes which are found in different hosts S. typhimurium, S. enteritidis, S. newport and S.kentucky
and environment that can cause human illness, including [8]. While different serotypes have particular tainting a
enteric fever, gastroenteritis and septicemia. Salmonella solitary animal categories and for the most part causing
is one of the major bacterial agents that cause foodborne disjoin typhoid like side effects in some cases prompting
infection in humans worldwide [3]. Salmonella species passing (for instance, S. Infants and S . Kentucky in
spreads from poultry to humans, often through foods poultry). These serotypes can be in charge of sickness
such as egg and meat. Salmonella species causes an episodes prompting extreme monetary misfortunes [9].
intestinal infection in humans known as Salmonellosis [4]. EFSA [10] accounted S. enteritidis and S. typhimurium
Salmonella enterica sub spp. Enterica is one of the major for most zoonotic salmonellosis associated with food of
foodborne diseases due to its endemic nature, high animal origin. The latest mentioned species were
morbidity and characterized by its zoonotic importance on accounted for almost 80% of identified serovars in
high public concern [5]. Chicks can be tainted with humans   in    2006   [11].   Another   author   revealed  that

sexing in polluted incubation facilities, cloacal
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Salmonella enteritidis and Salmonella typhimurium are Bacteriological Examination: The method for isolation
most usually connected with human sickness, for which and identification was done according to ISO 6579 [20].
poultry are a noteworthy source [12]. Controlling of such About one gram of liver, gall bladder and intestinal
maladies in poultry is risky and has depended verifiably content was collected by sterile scalpel; each one in a
on a mix of farm biosecurity and the utilization of separate tube and inoculated into 10 ml sterile buffered
antibiotic agents which are used in commercial poultry peptone under complete aseptic conditions and all
and can be divided into two utilize classes of antibiotics samples were incubated at 37°C for 24 hours. 0.1 ml of the
agents and development advancing antibiotics [13]. pre-enrichment culture was transferred into 10 ml modified
Expanding antimicrobial resistance is a general health Rappaport Vassiliadis broth and then incubated at 41.5°C
concern and the development and spread of antimicrobial for 24 hours. One ml of the pre-enrichment culture was
resistance is complex as of late, different molecular also transferred  to  a  tube  containing 10 ml of the
techniques systems that recognize particular genes of Muller-Kauffmann Tetrathionate/ Novobiocin broth
Salmonella enterica have been utilized as tools in (Oxoid), then incubated at 37°C for 24 hours.
epidemiological composing  [14].  Penicillin  derivatives Each enrichment culture was streaked onto two
( -lactamases) are broad spectrum antibacterial agents selective  agar plates  for  the  isolation   of  salmonellae.
widely used in human and veterinary medicine. Resistance A 10 µl loop-full from two enrichment media were
to ampicillin in Gram-negative bacteria is primarily inoculated into xylose lysine Deoxycholate agar (XLD)
mediated by -lactamases. Many different -lactamases and bismuth sulfite agar, all plates were incubated at 37°C
have been described, but TEM (Temoneira), SHV for 24 hours. Suspected colonies on XLD were picked up
(Sulfhydryl variable), OXA-CMY (Oxacillin hydrolyzing and examined microscopically, biochemically [21] and
capabilities) and CTX-M-type (Cefotaxime hydrolyzing confirmatory  test  using  Analytical  profile index 20 E
capabilities). -Lactamases are most predominant in Gram (Api 20 E) Bio-Merieux-France.
negative bacteria [15]. The first plasmid-mediated
quinolone resistance gene qnrA1 was detected in 1998. Serological Identification: The isolates that were
Since then many other genes have been identified [16]. preliminary identified biochemically as Salmonella were

Integrons are genetic elements able to capture subjected to serological identification which was carried
individual antibiotic resistance genes including those out according to White Kauffman-Le Minor Scheme as
encoding various -Lactamases and in the process described by WHOCC-Salm [22]. The following diagnostic
prompt their transcription and expression [17]. They play kits were used in this study, Omni valent (A-67),
a major role in the spread of antibiotic resistance gene in polyvalent A-G, O1 monovalent, “O” antisera, polyvalent
Gram negative bacteria [18]. Class 1 Integron are widely "H" phase (1, 2) and monovalent "H" (DENKA, Japan).
disseminated in animal and human clinical isolates of the
family Enterobacteriaceae. The aim of this work was to Antibiogram Pattern: Salmonella serovars were tested for
identify antibiotic resistant strains of salmonellae isolated their susceptibility to 14 antibiotic by antimicrobial disc
from diseased chickens and detect the most antibiotic diffusion assay according to instructions described by
resistant genes by recent techniques. the CLSI [23]. The antibiotic discs were obtained from

MATERIALS AND METHODS Cefotaxime, Chloramphenicol, Amoxicillin/clavulanic Acid,

Samples Collection: A total of 120 diseased chicken Tetracycline, Ampicillin, Nalidixic Acid, Amoxicillin and
samples (3 per each chicken; liver, gall bladder and Erythromycin. The results were interpreted according to
intestinal content) suffering from diarrhea were randomly EUCAS [24].
collected from different broiler farms at Dakahliya
Governorate. The visceral organs from each bird were Polymerase Chain Reaction (PCR): All PCR were carried
packaged individually in polyethylene bag and transferred out in the National Research Centre, Dokki, Giza. 
aseptically within 2 hours in an ice tank to the laboratory, Three to five representative colonies of the same
for the conventional bacteriological analysis under sterile morphological type were taken from the slants of the
conditions [19]. previously  isolated  bacteria  and   enriched   into   a  tube

(Oxoid); Flumequine, Nitrofurantoin, Ciprofloxacin,

Gentamicin, Sulfamethoxazole/trimethoprim, Tobramycin,
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Table 1: Primers used for molecular identification of -lactamases genes and class I integrons.

Target Gene Primer sequence PCR product (bp) Reference

bla  .F 5'ATAAAATTCTTGAAGACGAAA-3' 1080 [26]TEM

R 5'-GACAGTTACCAATGCTTAATC-3'
bla  .F 5'-TTATCTCCCTGTTAGCCACC-3' 795 [26]SHV

R 5'-GATTTGCTGATTTCGCTCGG-3'
bla  .F 5'-TCAACTTTCAAGATCGCA-3' 591 [26]OXA

R 5'-GTGTGTTTAGAATGGTGA-3'
bla .F 5'CGCTTTGCGATGTGCAG-3' 550 [26]CTX-M

R 5'-ACCGCGATATCGTTGGT-3'
bla  .F 5'-GACAGCCTCTTTCTCCACA3' 1007 [26]CMY

R 5'-TGGAACGAAGGCTACGTA-3'
*IntI .F 5'-GGC ATC CAA GCA GCA AG-3' Variable [27]
R 5'-AAG CAG ACT TGA CCT GA-3'

*IntI, Class I integron cassettes. Source of oligonucleotide primers sequences (Metabion, Germany)

Table 2: Cycling conditions of the different primers during PCR

Gene Primary denaturation Secondary denaturation Annealing Extension No. of cycles Final extension Target

TEM 94°C/10 min 94°C/30 sec 50°C/30 sec 72°C/1 min 30 72°C /10 min 1080bp
OXA 94°C/10 min 94°C/1 m 56 °C/ 1 min 72°C/30 sec 35 72°C/10 min 591bp
SHV 94°C/10 min 94°C/30 sec 50°C/30 sec 72°C/1 min 30 72°C /10 min 795bp
CMY 94°C/10 min 94°C/1 min 55°C/1 min 72°C/1 min 35 72°C /7 min 1007bp
CTX-M 95°C/10 min 95°C/30 sec 55°C /30 sec 72°C/30 sec 30 72°C /5 min 550bp
Class 1 integron cassettes 94°C 10 min. 94°C 1 min. 50°C 1 min. 72°C 2min. 35 72°C 12 min. [27]

Materials used for agarose gel electrophoreses : 
-Agarose 1% with modification.
- Ethidium bromide solution 10 mg /ml. 
-Tris borate EDTA (TBE) electrophoresis buffer (1x )

containing 2 ml of TSB for 18 h at 37°C. One ml of the (ATCC® 13076™) were obtained from bacterial strain
enriched bacterial culture was centrifuged in a micro bank (Serology Unit and Bacterial strain bank, Animal
centrifuge  tube  at  8000 xg for 2 min and then the Health Research Institute, Dokki, Egypt) for comparison
sediment  was  homogenized  with  nuclease  free water with some strains. Serotyping of isolated strains of
and  heated  at  95°C  for  15  min.  The  boiled  lysates salmonellae revealed 12 different serovars which were
were  finally  centrifuged  and   the   supernatant  was recorded in Table (4).
used as DNA template. All DNA samples [25] were
transferred  to  the  National  Research   Center,  Dokki, Results of Antimicrobial Sensitivity of Isolated
Giza  for  the identification of ß-lactamases encoding Salmonella: The antibiogram pattern was applied among
genes.

RESULTS

Incidence of Salmonellae in Diseased Chicken: The
recovery rate of salmonellae was 22/360; (3 samples) per
each (liver, gall bladder and intestinal content) from 120
diseased chickens in percentage of (6.11%) as shown in
Table (3).

Serological Identification among Diseased Chickens:
Three serovars one of each S. typhimurium (ATCC®
14028™),  S. kentucky (ATCC® 9263™) and S. enteritidis

isolated strains; most serovars were sensitive to
nitrofurantoin, flumequine, cefotaxime, ciprofloxacin and
chloramphenicol. And resistant to nalidixic acid,
tobramycin, ampicillin, erythromycin, amoxicillin and
sulfamethoxazole/trimethoprim with the remaining
antibiotic discs variable results were recorded as shown
in Table (5).

Molecular Identification of Resistance Genes in
Examined Salmonella Serovars: Molecular
characterization  of -lactamase resistance genes and
class 1 Integron in Salmonella serovars was recorded in
Table (6) and Fig. (1).
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Table 3: Isolation rate of salmonellae among different chicken sample
No. of positive samples 
------------------------------------------------------------------------------------------------------------------
Liver Gall bladder Intestine Total
------------------ ------------------ ---------------- -----------------

No. of examined chicken No. of examined samples No. % No. % No. % No. %
120 360 8 2.22 10 2.77 4 1.11 22 6.11
% of Salmonellae calculated according to total No of examined samples (360)

Table 4: The incidence of isolated Salmonellae serovars from diseased poultry:
Incidence of Salmonellae serovars
----------------------------------------------------------------------------------------------------------------------------------------------

Antigenic structure Salmonellae serovar No. of isolated strain Percentage %
1, 9, 12: g , m :- S. Enteritidis 4 18.18 %
8, 20 : i : z6 S. Kentucky 3 13.63 %
1, 4, [5], 12, i :1, 2 S. Typhimurium 3 13.63 %
6, 7, 14: r :1, 2 S. Virchow 2 9.09 %
6, 7, [vi]:c:1, 5 S. Paratyphi C 2 9.09 %
8: e, h : 1, 5 S. Ferruch 2 9.09 %
8, 2o :i : l, w S. Maghcrafelt 1 4.54 %
8, 20 : y :z 6 S. Kralingen 1 4.54 %
6, 8 : c : 1, 2 S. Wingrove 1 4.54 %
1, 13 , 23 :i : l , w S. Kedougou 1 4.54 %
8 :e, h: 1, 2 S. Bardo 1 4.54 %
9, 12, g, ms S. Gueuletapee 1 4.54 %
Total 22 100%

Table 5: Antimicrobial susceptibility percentages of isolated Salmonellae serovars from diseased chicken
No. of sensitive isolates
--------------------------------------------

%
Antibiotic (Sensitivity %) Symbol Level (µg) No 86.36
Flumequine FL 30 19 77.27
Nitrofurantoin NET 300 16 77.27
Ciprofloxacin CIP 5 17 72.72
Cefotaxime CTX 30 17 63.63
Chloramphenicol Ch 30 16 54.54
Amoxicillin/clavulanic acid AMC 30 14 54.54
Gentamicin G 10 12 36.36
Sulfamethoxazole/trimethoprim SXT 25 12 31.82
Tobramycin TOB 10 8 27.27
Tetracycline TE 30 7 22.72
Ampicillin AM 10 6 18.18
Nalidixic acid NA 30 5 0

Table 6: Percentage of occurrence of -lactamase resistance gene and class1 Integron in Salmonella serovars
Presence of gene 
----------------------------------------------------------------------------------

Salmonellae serovars Beta lactamase Integron1
S. Kentucky 1 (4.54%) 1 (4.54%)
S. Wingrove 1 (4.54%) 1 (4.54%)
S. Bardo 1 (4.54%) 1 (4.54%)
S. Gueuletapee 1 (4.54%) 1 (4.54%)
S. Enteritidis 1 (4.54%) 0
Total (n=22) 5 (22.72%) 4 (18.18%)
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Fig. 1: Molecular characterization of -lactamase resistance genes and class1Integron in Salmonella serovars (Lane 1
– Positive control, Lane 2 –Negative control, Lane 3 to 7 showed positive results of PCR product at 1080bp of
S. Kentucky S. Wingrove, S. Bardo, S. Gueuletapee, S. Enteritidis respectively)

DISCUSSION Serological    identification    of    Salmonella  spp.

Avian salmonellosis is a noteworthy issue of (18.18%),  S. typhimurium and S. kentucky were 3
financial concern poultry industry from production to serovars  (13.63%)  of   each,  S.  virchow,  S.  paratyphi
promoting. Because of broad utilization of antibiotics in C and S. ferruch were 2 serovars (9.09 %) of each one.
human and veterinary pharmaceutical, genuine increment While   S.   magherafelt,   S.   kedougou,   S.  kralingen,
the spreading of different antibiotic resistant salmonella S. wingrove, S. bardo and S. gueuletapee had 1 strain of
has happened [28]. Salmonella spp. spread from poultry each in a percentage of (4.54%). These results agree to a
to people, frequently through foodstuff, for example, eggs certain extend with those studies which reported the
and meat. Salmonella cause an intestinal disease in human predominant    serovars    were    S.   enteritidis  (17.4%),
known  as  salmonellosis [4]. In the present examination S.  typhimurium and  S.  kentucky  (13%)   of   each  and
360 distinct samples (3 for every each bird) were gathered S.  infantis  (8.7%)  [33],  in  another study Salmonella
from diarrheic broiler chickens in Dakahlia governorate. were  isolated from different broiler farms with an
The recuperation  rate  of  salmonellae   from  chickens incidence of (30%), serotyping of isolated strains revealed
was circulated among liver, gall bladder and intestine that S. enteritidis (17.8%) and S. typhimurium (13.6 %)
(2.22, 2.77 and 1.11 %) separately with the general [34]. Alambedje et al. [35] discovered that 21 of
occurrence of 6.11 % (22/360). In this study, 22 out of 360 salmonellae isolates were S. kentucky 30%, S. muenster
samples collected from 120 diarrheic chickens were found 13.3%,   S. brancaster     8.8%,     S.     enteritidis   and
to be positive to Salmonella with the incidence of 6.11% S. typhimurium accounted for most zoonotic
as shown in Table (3), these outcomes are lower than that salmonellosis related with nourishment of animal
recognized when Salmonella spp. were segregated from inception, additionally they announced that Public health
broiler chickens with a rate of 12 % [29]. Also Mohammed significance of S. enteritidis and S. typhimurium causing
[30] found that 30 out of 280 internal organs of chicken human Salmonellosis was demonstrated.
samples were positive for salmonellae with percentage
(10.7%) and Fallah et al. [31] Salmonella spp. in a Antibiogram Pattern: Antibiogram pattern revealed that
percentage of (44%). The higher occurrence of tested salmonellae were sensitive to flumequine (86.36%),
salmonellae in chicken farms may be attributed to many cefotaxime (77.27 %), ciprofloxacin (77.27%),
predisposing factors such as increasing flock size, bad nitrofurantoin (72.72 %), chloramphenicol (72.72 %),
hygienic standards and improper designing of poultry amoxicillin/clavulanic acid (63.63%) and gentamicin
farms [32]. (54.54%); as shown in Table (5).

(22 strains) revealed that S. enteritidis had 4 strains



Intl. J. Microbiol. Res., 9 (3): 89-97, 2018

94

These result agree with Cardoso et al. [36] and 47 S. typhimurium out of ninety-four (50%) S. enterica
Ammar  et  al.  [37]  who  mentioned that Salmonella isolates from animals in Japan, also Ahmed and
strains were sensitive to gentamycin (55%) and similar to Shimamoto [48] could identify the -lactamase encoding
Alali et al. [38] who reported that Salmonella were genes bla from twenty one Salmonella isolates
sensitive to ciprofloxacin (91.3%), also Selvaraj et al. [39] identified as 13 S. enterica isolates (61.9%) from diseased
reported that ciprofloxacin is the most effective antibiotic broilers in Egypt, Hamidian et al. [49] found that 2 of 129
against  Salmonella,  on  the   other   hand  El-Gohary (1.6%) S. enterica isolates from patients with diarrhea in
(With female author you mention in the text the family Tehran, carried bla  gene. Class 1 integron was detected
name only) et al. [40] uncovered that every single strain in 4 of 22 isolates of Salmonella (18.18%)(Table 6). Class
was (100%) delicate to amikacin, nitrofurantoin, 1 integrons were detected in 20 (76.9%) of the 26
chloramphenicol, polymyxin B, ceftriaxone and Salmonella isolates. A high prevalence of class 1
enrofloxacin. Our study revealed that tested strains integrons, as the first recorded percentage in the
exhibited resistance against erythromycin (100 %), literature, associated with MDR Salmonella isolates was
amoxicillin (81.82%), nalidixic acid (77.27 %), observed [50]. The mechanism of multidrug resistance in
sulfamethoxazole/trimethoprim (45.45%), ampicillin integron carrying bacteria comes from the susceptibility
(72.72%), tetracycline (68.18%) and tobramycin (63.63%). reduction not only to the antimicrobials where their
These results agree with Oliveira et al. [41] who reported respective genes were included in integron but also to
that most Salmonella serovars were resistant to other antimicrobials even if their resistance genes were
sulfamethoxazole/trimethoprim and only one was resistant not found in integron cassettes [51]. Antunes et al. [52]
to  chloramphenicol,  nalidixic acid and streptomycin, also discovered that in 1183 S. Enterica strains from various
Donado-Godoy et al. [42] detailed that resistance pattern sources in Portugal, 75% of the strains contain one or two
of salmonella isolated from chicken (15%) to ciprofloxacin, class 1 integrons. Ahmed et al. [47] identified class 1
tetracycline, sulfamethoxazole /trimethoprim, enrofloxacin, integrons in all MDR S. Enterica isolates (6 isolates) from
streptomycin and nalidixic acid, while Cardoso et al. [36] neonatal calf diarrhoea in Egypt and Firoozeh et al. [53]
tested 8 S. enteritidis isolated from broiler for identified class I integrons in 38 (88.3%) MDR S. Enterica
antimicrobial susceptibility test and found that the strains isolates from human in Iran.
showed resistance 100% to tetracycline and 100%
sensitivity to ciprofloxacin and gentamicin. Also Yah and CONCLUSIONS
Eghafon [43] announced that 183 Salmonella isolates
from diarrheic patients and chickens showed high Salmonella is one of the most important pathogenic
resistance to gentamycin, chloramphenicol, tetracycline & bacteria in the world that has negative effects in poultry
sulfamethoxazole/trimethoprim and low resistance to industry all over the world. Because of broad utilization of
ceftriaxone and ciprofloxacin. In this work the dominant antibiotics in human and veterinary field, danger
part of Salmonella serovars (87%) indicated MDR to 5 increasing in the spreading of various multi drug resistant
of the 14 antibiotics tested. These discoveries are as per salmonellae has happened so that this investigation was
the past writings detailed by Kim et al. [44] and Abd centered around identification of some antibiotic
Elghany et al. [45]. The high protection from penicillins resistance genes to various antimicrobial agents that are
and nalidixic acid was not amazing as these antibiotics are utilized in poultry house such Beta lactam anti-infection
considerably widespread and are broadly utilized in both agents, for example, -lactamase, penicillins, amoxicillin,
veterinary and human pharmaceutical [45]. oxacillin. Because of much higher resistances of

Molecular characterization of -lactamase resistance Salmonella to different antimicrobial agents that reported
genes in Salmonella isolates showed presence of bla in this study using sensitivity tests and PCR, it'sTEM

gene in 5 of 22 isolates (22.72%), bla  , bla  , bla recommended to use antimicrobial agents in proper dose CMY CTX-M SHV

and bla  genes could not be identified (0% for each). for recommended time after applying sensitivity tests onOXA

The same  results were obtained by Elumalai et al. [46] the isolated salmonellae to avoid these resistances that
who recorded  that  bla   which  hydrolyze only have adverse effects on poultry industry. Also peoplesTEM

penicillin and early but not later generations of shouldn't eat under cooked poultry and poultry products
cephalosporins had been molecularly identified in 21.7% to avoid infection with such resistant salmonellae. So this
of the examined Salmonella isolates. Also, Ahmed et al. examination demonstrated that Salmonella is so far
[47]  who  detected  only  bla  in Salmonella isolates in significant issue in broiler farms cultivates in Egypt withTEM

TEM-1

TEM
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a general prosperity concern mainly with the prevalence 10. EFSA, European Food Safety Authority, 2007. Report
of Salmonella enteritidis and Salmonella typhimurium.
The distinctive verification of MDR Salmonella from
broiler farms (phenotypically and innately) is another
weight that requires the constant life and execution of
control organizations to avoid the wrong use of
antimicrobials which might diminish the spread of
resistant genes to human.
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