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ABSTRACT  
Back ground: Salmonella strains remain a major public health problem of animals and human. Salmonellosis is one of the most common 
causes of food-borne disease worldwide. Most infections are zoonotic and are transmitted from food animals to humans through the 
ingestion of contaminated food. Objective: The present investigation was carried out to evaluate the prevalence of resistance genes in drug 
resistant salmonella isolates and the identity between salmonella isolates from different siurces. Results: Seventy six out of 500 samples 
from herbs, water, fish, shrimps and different types of meat were found to be positive to salmonella with a percentage of 15.2%. Salmonella 
Typhmurium, Salmonella Enteritidis and Salmonella Gallinarum were the most prevalence serotype among the recovered isolates with 
percentages of 28.94%, 19.73% and 17.1%, respectively.The result of antibiotics sensitivity indicated that the recovered Salmonella isolates 
were highly resistant to ampicillin, amikacin, gentamicin, penicillin and amoxicillin (100%) followed by ciprofloxacin, 
amoxicillin/clavulanic acid and norfloxacin with percentages of 80%, 67% and 63, respectively. 68% of the isolates were intermediately 
sensitive to sulphtriamethoprim. PCR was designed to detect blaTEM (β-lactamases), TetA (A) (Tetracyclines), floR (chloramphenicol), 
gyrA and Sul1 (Sulphonamides) genes in Salmonella resistant isolates. Testing for the resistance genes using PCR showed that 100% of the 
tested isolates were positive with gyrA, Sul1and TetA (A) gene, while 86% of the tested isolates were positive with floR gene and finally 
59% of the tested isolates were positive with blaTEM gene. In the present study, variety of Salmonella serogroups from different origins 
were sequenced to detect the genetic differences among such isolates. The results showed genetic variations ranged from 87.5 to 99% 
among the recovered isolates. Conclusion: Antimicrobial resistant bacteria and their resistance determinants are considered hazards in 
antimicrobial resistance risk assessment; therefore, the information obtained could be used as part of risk analysis of the distribution and 
development of antimicrobial resistance. 
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INTRODUCTION 
 

Antimicrobial resistance has emerged in the past few years as a major problem and many programs have 
been set up for its surveillance in human and veterinary medicine. These programs are aimed mainly at human 
pathogens, agents of zoonoses, and indicator bacteria of the normal intestinal flora from animals. Salmonella 
app. is one of the most common causes of food-borne Diarrheal disease worldwide. Most infections are zoonotic 
and are transmitted from food animals and eggs to humans through the ingestion of contaminated food few 
serovars are responsible for the majority of human infections [1]. S. enterica serovar Typhimurium an S. 
enterica serovar Enteritidis have been implicated, in particular, as causes of human salmonellosis [2]. Infections 
caused by Salmonella serotypes can produce enteric fever, gastroenteritis, and bacteremia or septicemia 
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conditions. Salmonella Typhi and Paratyphi are responsible for causing enteric fever. The period of incubation 
for this infection ranges from 8 to 28 days and the common symptoms include fever, diarrhea, abdominal pain, 
headache [3]. Reports indicated that E. coli O157:H7 ranks third behind Salmonella and Campylobacter as a 
leading cause of bacterial food born diarrheal cases worldwide and ranks fourth among the most costly food 
borne diseases in the United States [4]. Identification of Salmonella serotypes provides information about the 
severity of the disease, the source of contamination and the resistance pattern [5]. Infection with antibiotic-
resistant salmonellae has been reported to result in higher rates of invasive disease, hospitalization, and death 
[6]. Increasing rates of antimicrobial resistance have been reported in countries worldwide and in Egypt, and 
global trade in a wide variety of foods has highlighted the potential problem of importation of antibiotic resistant 
human pathogens on foods [7,8]. The extensive use of antimicrobials in humans and animals has led to an 
increase in multidrug resistance among several bacterial strains. Multidrug-resistant (MDR) Salmonella strains 
have been among the major public health concerns worldwide, while sea food, chickens, and fish are known to 
be important reservoirs of Salmonella spp[9]. Non-typhoidal. Salmonella infections generally result in mild-to-
moderate self-limiting gastroenteritis, and antimicrobial treatment is only required in severe cases occurring in 
vulnerable patient groups or to combat invasive infections. However, due to the increasing resistance of this 
bacterium to the conventional antimicrobial agents (ampicillin, and trimethoprim/sulfamethoxazole) used in the 
treatment of salmonellosis, amoxicillin/clavulanate, third-generation cephalosporins, and fluoroquinolones have 
become further treatment options. Resistance to β-lactams in S. enterica is mainly due to the production of 
acquired β-lactamase [10]. The incidence of resistance to antibiotics of bacteria originating from food animals or 
retail meat is on the rise in developing countries, possibly as a result of the inappropriate or uncontrolled use of 
antibiotics in farming practices. Subsequent transmission of antimicrobial resistance to humans can be in the 
form of either resistant pathogens or commensal organisms carrying transferable resistance genes. However, a 
number of studies have investigated the assertion that the use of antimicrobial agents in animal production 
systems might lead to either a sustained increase in antimicrobial resistance among animal pathogens or 
theoccurrence of drug-resistant pathogens in people [11,12,13]. Thus, assessing the distribution of resistance 
genes in bacterial population represents a more detailed and potentially useful additional tool for improving our 
understanding of Antimicrobial resistance epidemiology, particularly in Egypt, Therefore, this study intends to 
document the frequency and trends of antimicrobial resistance present in the Salmonella isolates from Egypt. 

 
MATERIAL AND METHODS 

 
3.1. Samples: 

A total of 500 samples (80 herbs samples: 18 chamomile, 30 mint and 32 basil samples), 350 frozen 
chicken meat, 10 minced meat, 9 sausage, 5 fish, 15 shrimp and 22 irrigation water samples from different 
places and farms were collected and analyzed for detection and isolation of salmonella 
 
3.2. Isolation and identification of Salmonella: 

In food samples twenty five grams of each of food samples were weighted under complete aseptic condition 
in sterile flask (500 ml) and mixed with 225 ml of Buffer peptone water broth (pre-enrichment medium).The 
flask was incubated at 37ºc + 1 ºc for 16 hrs. -20 hr. One ml and 0.1 ml of non-selective enrichment medium 
were transferred to 10 ml of tetrathionate broth medium and 10 ml of Rappaoort-Vassiliadis medium (RV), 
respectively. Then the inoculated selective broth media were incubated at 37ºc + 1ºc and 41.5ºc + 1ºcfor 24hr ±3 
hr., respectively.  

In water samples two hundred ml of water sample filtrated on 0.45 cellulose membrane filter and added in 
50 ml of BPW and then incubated at 37 ºc ±1ºc for 16- 20 hr. One ml and 0.1 ml of non-selective enrichment 
medium were transferred to 10 ml of tetrathionate broth medium and 10 ml of Rappaoort-vassiliadis medium 
(RV), respectively. Then the inoculated selective broth media were incubated at 37 ºc+ 1 ºc and 41.5 ºc for 24 
hrs respectively 
 
3.3. Serogrouping of Salmonella: 

Salmonella isolates was serogrouped according to Kauffman and white classification scheme  
 
3.4. Antimicrobial susceptibility test [14]. 

The antimicrobial susceptibility test was performed to Salmonella isolates using disk diffusion technique 
which was carried out using Mueller Hinton broth and agar (Oxoid).  
 
3.5. Detection of resistance gene by PCR technique: 

Extraction of DNA from 76 Salmonella isolates was carried out using QIAamp DNA Mini Kit, Catalogue 
no.51304, according to the instruction of the manufactural. PCR was conducted with primers described for the 
detection of blaTEM, blaSHV, blaOXA_1, gyrA and aacC2 genes using PCR kit for conventional PCR, 
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QuantiTect probe RT-PCR catalogue No. 204443 for real-time quantification of RNA and DNA targets. 
Temperature and time conditions of primers during PCR were carried out according to quantitect probe PCR 
kits. [15] 
 
The list of primers used in the present study from Source Metabion (Germany). 

Primer Sequence Amplified 
product 

Reference 

tetA(A) GGTTCACTCGAACGACGTCA 576 bp (16) 
CTGTCCGACAAGTTGCATGA 

blaTEM ATCAGCAATAAACCAGC 516 bp (17) 
CCCCGAAGAACGTTTTC 

Sul1 CGG CGT GGG CTA CCT GAA CG 433 bp (18) 
GCC GAT CGC GTG AAG TTC CG 

floR TTTGGWCCGCTMTCRGAC 494 bp (19) 
SGAGAARAAGACGAAGAAG 

gyrA AAATCTGCCCGTGTCGTTGGT 353 bp (20) 
 GCCATACCTACTGCGATACC 

 
master mix preparation 

Component Volume/reaction 
Emerald Amp GT PCR mastermix (2x premix) 12.5 μl 
PCR grade water 4.5  μl 
   Forward primer (20 pmol) 1  μl  

 Reverse primer  (20 pmol) 1  μl  
Template DNA 6  μl 

Total 25 μl 
  
Cycling conditions of the different primers   during cPCR  

Gene Primary 
denaturation 

Secondary 
denaturation 

Annealing Extension No. of 
cycles 

Final extension 

tetA(A) 94˚C 
5 min. 

94˚C 
45 sec. 

50˚C  
45 sec. 

72˚C 
45 sec. 

35 72˚C 
10 min. 

blaTEM 94˚C 
5 min. 

94˚C 
45 sec 

54˚C 
45 sec 

72˚C 
45 sec 

35 72˚C 
10 min. 

Sul1 94˚C 
10 min. 

94˚C 
45 sec. 

60˚C 
45 sec. 

72˚C 
45 sec. 

35 72˚C 
10 min. 

floR 94˚C 
5 min. 

94˚C 
45 sec 

50˚C 
45 sec 

72˚C 
45 sec 

35 72˚C 
10 min. 

gyrA 94˚C 
5 min. 

94˚C 
45 sec 

58˚C 
45 sec 

72˚C 
45 sec 

35 72˚C 
10 min. 

 
Agarose gel electrophoreses was carried [21,15] using DNA molecular weight marker (cat. no. 239035) 

supplied from QIAGEN (USA), giving six bands with size range from 100-1500 bp.Ten μl of each PCR product 
samples, negative control and positive controls were loaded to the gel. Gel was photographed in UV cabinet by 
a gel documentation system and the data was analysed through computer software. Molecular sequencing was 
carried out using protocol for purification of total DNA from samples using the QIAamp DNA Mini Kit. Steps 
were carried out according to instructions of manufactural as follow: 

Twenty five mg of samples was added to a 1.5 ml microcentrifuge tube containing 80 μl PBS. The sample 
was homogonized and 100 μl Buffer ATL was added. Twenty μl of Proteinase K was added, vortexing, and 
incubated at 56°C for tissue lysis. Then the samples were centrifuged , 200μl of Buffer AL was added to the 
sample, vortexed and incubate at 70°C for 10 min.  Two hundred μl of pure ethanol was added to the sample and 
mixed by pulse-vortexing for 15 sec. then mixed thoroughly to yield a homogeneous solution. Then applied to the 
QIAamp Mini spin column and centrifuged at 8000 rpm/1 min. Add 500 μl Buffer AW1 and centrifuged at 8000 
rpm/1 min, then add 500 μl Buffer AW2 and centrifuge at full speed 14,000 rpm/3 min. Then add 200 μl Buffer 
AE. Incubate at room temperature /1 min, and then centrifuged at 8000 rpm/1 min (repeat twice). Then, 
Conventional PCR was carried out using Thermo-mix PCR kit (thermo, UK) by adding 12.5 µl reverse-iT Mix, 
1µl forward  and  reverse primer, 5.5 µl PCR water, 5µl template to reach final volume of 25µl. 
 
Thermal profile was carried out as follow: 

A preliminary heating at 94 ºC/4 min; 10 cycles at 94 ºC/30 sec, and then 55º C/45 sec,  72 ºC/1 min; 20 
cycles at 94 ºC/30 sec, 57 ºC/45 sec, and at 72 ºC/1 min; and the final elongation at 72 ºC/10 min. 
 
QIAquik PCR purification protocol using “QIA quick PCR product extraction kit”(Qiagen Inc. Valencia CA): 

Bufffer BP1 was added to PCR sample (5:1) and mixed then added in QIAquick spin column which was 
placed in 2 ml collection tube which was centrifuged 8000 rpm/min, then QIAquick column was placed back in 
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the same collection tube and add 750 µl of buffer PE, then recentrifuge twice for washing. QIAquick column 
was placed into a clean 1.5 ml microcentrifuge tube. To elute DNA, 30 µl of Buffer EB added to the QIAquick 
membrane and wait for 5 minutes then centrifuge 12000 rpm/ 1min. 

Partial Sequencing was carried out using big dye terminator V3.1 cycle sequencing kit (Perkin-Elmer, 
Foster city, CA) as shown 

 
Amount                             Reagent                
2µl                                    Big dye terminator v.3.1                         
1µl                                     Primer                                            
from 1 to 10 µl                         Template DNA 
complete to 20µl                                    Deionized Molecular biology grade water                                           
20µl       Total volume                       

 
Thermal profile used was 96ºC/1 min, 25 cycles of 96 ºC /10 sec, 50 ºC /5 sec and 60ºC/2 mins. 
 

Purification of Sequencing reaction: 
Reactions were carried out according to the instruction of the manufacture using Centrisep (spin column) 

(Cat. Nnumber: CS-901 of 100) including column hydration, sample processing, removel of interstital fluid and 
loading in plate of sequencer machine ABI, genetic analyzer 3130 Sequence. Alignment & Phylogenetic 
analysis were generated by DNA star software. 

 
4. Results: 
4.1. Incidence of Salmonella among the examined samples: 

A total of 500 samples were examined for detection of Salmonella. These were 350 samples of frozen 
chicken meat, 80 samples of dried herbs (18 samples of chamomile, 30 samples of mint, and 32 samples of 
basil), 22 samples of irrigation water, 10 samples of minced meat, 9 samples of sausage, 5 samples of fish and 
15 samples of shrimp. It was found that 76 samples out of 500 (15.2 %) were positive for Salmonella. fifty eight 
chicken meat samples out of 350 (16.5%) were positive Salmonella, while 4 meat and meat product samples out 
of 28 (14.2%) were positive Salmonella, Salmonella was recovered also from 8 herbs samples out of 80 (10%). 
Two irrigation water samples out of 22 (9.1%) were positive for Salmonella, while Salmonella was found in 4 
fish and shrimp out of 20 fish and shrimp samples (20%)  

 
Percentages of E. coli among the 188 analyzed samples 

Percentage No. of postive samples No. of examined samples Samples  
16.5% 58 350 Chicken  
10% 8 80 Herbs  
14.3% 4 28 Meat and meat product 
20% 4 20 Fish and fish product 
9% 2 22 Water  
15.2% 76 500 Total 

 
4.2. Identification of Salmonella isolates: 

The results of the identification of 76 salmonella isolates indicated that 100% of salmonella showed 
Characteristic red colony with black center on XLD at 37 ºc and greenish colony with black center on Hecktone 
Enteric agar and positive results on biochemical tests (lysine iron agar, triple sugar iron agar and urea agar)     

     

 
isolation of salmonella on 
XLD  

 
isolation of salmonella on HEA  

 
Biochemical identification of 
salmonella 

 
4.3. Serotyping of salmonella isolates recovered from Chicken, herbs, meat product, fish, shrimps and water 
samples: 

Seventy six Salmonella isolates were identified using different ''O'' and different ''H'' antisera. 



12                                                                  Nashwa A. Ezzeldeen et al, 2016 
Advances in Environmental Biology, 10(5) May 2016, Pages: 8-18 

 

The results recorded in Table (5) showed that 39 isolates belong to group D, 22 isolates belongs to group B, 
12 isolates belong to group C, and 3 isolates belong to group E with percentage of 51.31%, 28.9%, 15.79%, 
3.94% respectively. 

 
4.4. In -vitro antimicrobial sensitivity test using the disc diffusion technique: 

All tested strains were highly resistance to Amikacin, Penicillin, Ampicillin, Gentamycin and Amoxicillin 
with percentage 100% and Most of samples were resistance to Ciprofloxacin, Amoxycillin+ Clavulanic acid and 
Norfloxacin with percentage 80%, 67% and 63% respectively although Fifty two strains from the 76 with 
percentage 68% are moderately sensitive to Sulphamethoprim. More over Fifteen strains from the 76 with 
percentage 20% samples are moderately sensitive to Ciprofloxacin And Twenty two strains from the 76 samples 
with percentage 33%. are moderately sensitive to Amoxicillin + Clavulanic acid While 28 strains from the 76 
samples with percentage of 37% are moderately sensitive to Norfloxacin. Finally 24 strains from the 76 samples 
with percentage of 32% are sensitive to Sulphamethoprim. 

 
The percentage of sensitive and resistance of 76 Salmonella strains against 9 antibiotics discs. 

Antimicrobial agent Resistance Intermediate Sensitive 
No % No % No % 

Amikacin 76 100% 0 0% 0 0% 
Norfloxacin 48 63% 28 37% 0 0% 
Sulphamethoprim 0 0% 52 68% 24 32% 
Penicillin 76 100% 0 0% 0 0% 
Ampicillin 76 100% 0 0% 0 0% 
Gentamycin 76 100% 0 0% 0 0% 
Amoxicillin 76 100% 0 0% 0 0% 
Ciprofloxacin 61 80% 15 20% 0 0% 
Amoxicillin +clavulanic acid 51 67% 25 33% 0 0% 

 
4.5. Detection of resistance gene by PCR technique in resistance Salmonella isolates: 

As shown below, A PCR was designed to detect bla TEM (β-lactamases), TetA(A) (Tetracyclines), floR 
(chloramphenicol), gyrA and Sul1(Sulphonamides) genes in Salmonella resistant isolates. Testing for the 
resistance genes using PCR showed that 100% of the tested isolates had a band compatible with gyrA, Sul1and 
TetA (A) gene and 86% of the tested isolates have a band compatible with floR gene and 59% of the tested 
isolates have a band compatible with bla TEM gene 

 
Resistance gene detection among the salmonella isolates. 

blaTEM TetA(A) floR gyrA Sul1   Sample 
+ + + + + Typhmiurium  Water  1 
- + + + + Para typhi  2 
+ + + + + Entertidis  Meat  3 
- + + + + 4 
+ + + + + Shrimp  5 
+ + + + + Typhmiurium  Herbs  6 
+ + + + + Infantis  7 
+ + + + + Entertidis  8 
+ + + + + Typhmiurium  9 
+ + + + + Entertidis  10 
- + - + + Infantis  Chicken  11 
- + + + + Meligridis  12 
- + + + + Gallinurrum  13 
- + + + + 14 
+ + + + + Pullorum  15 
- + - + + 16 
- + - + + Enteriidis 17 
+ + + + + 18 
- + + + + Typhmiurium  19 
+ + + + + 20 

 

 
bla TEM photo deteail: 
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floR photo deteail: 

 
gyrA photo deteail: 
 

 
 
sul1 photo detail: 
 

 
tetA photo detail: 

 
4.6. Results of sequencing of gyrA gene in salmonella isolates to detect the genetic identity of resistance genes 
in Salmonella isolates from different sources: 

In the present study, salmonella isolates belonging to different serogroups and origin was selected and 
sequenced of gyrA gene was done to detect the genetic identity of salmonella isolates.The results indicated that 
the molecular characterization of the strains was originatedfrom the same source with percentage of identity 
ranged from 87.5 to 99%. 

 
Phylogenetic Analysis For Nucleotides: 
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Nucleotide Substitutions (x100)
0

0.9

Salmonella-enterica-Newport-CVM21554-CP
Salmonella-enterica-Enteritidis-SEJ-CP0
Salmonella-enterica-Anatum-gyrA-KF54127
Salmonella-enterica-Enteritidis-gyrA-KF
Salmonella-enterica-Muenster-gyrA-KF541
salmonella-Egypt-2014-MA1
salmonella-Egypt-2014-MA3

salmonella-Egypt-2014-MA2
Salmonella-paratyphi-gyrA-AY302576

salmonella-Egypt-2014-MA5
salmonella-Egypt-2014-MA6

salmonella-Egypt-2014-MA4
salmonella-Egypt-2014-MA7

Salmonella-enterica-Weltevreden-gyrA-KF

 
 

Phylogenetic Analysis For A.A: 
 

Amino Acid Substitutions (x100)
0

0.9

Salmonella-enterica-Newport-CVM21554-CP
Salmonella-enterica-Enteritidis-SEJ-CP0
Salmonella-enterica-Anatum-gyrA-KF54127
Salmonella-enterica-Enteritidis-gyrA-KF
Salmonella-enterica-Muenster-gyrA-KF541
salmonella-Egypt-2014-MA1
salmonella-Egypt-2014-MA3

salmonella-Egypt-2014-MA2
Salmonella-paratyphi-gyrA-AY302576

salmonella-Egypt-2014-MA5
salmonella-Egypt-2014-MA6

salmonella-Egypt-2014-MA4
salmonella-Egypt-2014-MA7

Salmonella-enterica-Weltevreden-gyrA-KF

 
 

Identity% Of Nt.: 
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Identity% of A.A: 

 
 

Discussion: 
In the present investigation a total of 500 samples were examined for detection of Salmonella. These were 

350 samples of chicken, 80 samples of herbs (18 samples of chamomile, 30 samples of mint, and 32 samples of 
basil), 22 samples of water, 10samples of minced meat, 9 samples of sausage, 5 samples of fish and 15 samples 
of shrimp. It was found that 76 samples out of 500 (15.2 %) were positive for Salmonella ; 58 chicken meat 
samples out of 350 (16.5%) were positive for detection of Salmonella while 4 meat and meat product samples 
out of 28 (14.2%) were positive for detection of Salmonella while Salmonella was found in 8 herbs samples out 
of 80 (10%). Two water samples out of 22 (10%) were positive for the presence of Salmonella, while 
Salmonella was found in 4 fish samples out of 20 fish and shrimp samples (20%). Salmonella recorded in 21.1% 
of raw chicken meat and giblets (liver gizzard and heart) between period from 2001 to 2002 and Salmonella 
were detected in 21.1% of samples. On the other hand, Salmonella spp. was isolated from raw meat samples and 
cooked meat samples [22]. Seventy six Salmonella isolates were isolated by different ''O'' and different ''H'' 
antiserum. 39 isolates belong to group D, 22 isolates belong to group B, 12 belong to group C, and 3 belong to 
group E with percentage 51.31%, 28.9%, 15.79%, and 3.94% respectively. The only serovar that found in group 
B is Salmonella Typhimurium (22 isolate) While the 2 serovars that found in group G were S.Infantis (8 
isolates), and S. Paratyphi C. The serovars isolated in group D were S. Gallinarum (13 isolate), S.Pullorum (10 
isolate), S.Enteritidis (15 isolate), and S.Typhi (1 isolate).The serovar isolated in group E was S. Melegridis (3 
isolates). In the present study, the most prevalent serotype identified was S.typhimurium (44%), Also 
Salmonella Enteritidis, S. Poona, S. Paratyphi B and S. Worthington were isolated in 34.3%, 11.4%, 2.8% and 
1.4% of chicken meat and giblets samples, respectively [23]. In the present study the in vitro sensitivity test of 
76 Salmonella isolated from chicken, meat products, fish, shrimp, herbs and water were done against 9 
antibiotic agents. All tested strains were highly resistance to Amikacin, Penicillin, Ampicillin, Gentamycin and 
Amoxicillin with percentage 100%.More over Most of samples were resistance to Ciprofloxacin, Amoxycillin+ 
Clavulanic acid and Norfloxacin with percentage 80%, 67% and 63%, respectively. Finally 32% of samples are 
sensitive to Sulphamethoprim. Salmonella isolates were resistant to Erythromycin, Streptomycin and 
Amoxicillin [24]. Moreover resistance to tetracycline, Sulfamides, Trimethoprim and Streptomycin was most 
frequent and also Salmonella Typhimurium isolates showed resistance against Erythromycin, amoxycillin and 
ampicillin [25]. A PCR was designed to detect bla TEM (β-lactamases), TetA(A) (Tetracyclines), floR 
(chloramphenicol), gyrA and Sul1(Sulphonamides) genes in Salmonella resistant isolates. Testing for the 
resistance genes using PCR showed that 100% of the tested isolates had a band compatible with gyrA, Sul1and 
TetA (A) gene and 86% of the tested isolates have a band compatible with floR gene and 59% of the tested 
isolates have a band compatible with bla TEM gene. Most of the antimicrobial resistance genes tested was found 
at high rates, indicating that these genes play an important role in conferring resistance among the Salmonella 
isolates in this study [26]. This data also confirmed the wide diversity of mechanisms mediating antimicrobial 
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resistance in different Salmonella serovars of animal origins. These investigated resistance genes were 
previously observed at high rate in Salmonella from humans, food animals and food products. Resistance to 
quinolones in Salmonella is usually a result of a single point mutation in the QRDR of the gyrA gene 
(nucleotides 67 to 122) [27] which is consistent with the results in this study. The most of the strains harboring 
more than one resistance gene were resistant to three or more antimicrobials [28]. The blaTEM, tetA and 
sul1genes were detected in the majority of strains. In the present study, salmonella isolates belonging to 
different serogroups and origin was selected and sequenced of gyrA gene was done to detect the genetic identity 
of salmonella isolates. The results indicated that the molecular characterization of the strains was originatedfrom 
the same source with percentage of identity ranged from 87.5 to 99%. Dendro grams were generated basically; 
all selected strains of salmonella belonging to different serogroups and origin were found in the same cluster. 
This showed that most of the isolates might have originated from a similar lineage [29] the main dendogram 
cluster consisted of about 87% of the total Eenterobactereace isolates and originate from the similar lineage. The 
results of the present study agree with [30] who indicated that the Enterobactereace were highly diverse, despite 
the fact that many of the isolates shared the same antibiotic resistance patterns. Indirectly, this might suggest 
that the resistance patterns were not associated with major genetic alterations, and that the diversity observed 
could be attributed to other factors. And also because most studies on Salmonella focus on human clinical 
isolates, only limited information is available about isolates of animal origin, a study was performed in Spain to 
elucidate the prevalence of β lactamases isolated from foods, humans and healthy animals and by Comparing 
the results they have obtained from isolates of animal origin, with what has been found among isolates in this 
study, shows that the distribution of blaTEM variants is very similar [31]. Moreover, the number of data proving 
a considerable genomic diversity among Enterobactereace increases steadily and the clonal nature of the species 
have been definitely confirmed [32]. When all strains were compared, they did not divide into distinct groups 
according to host source and serotyping different, but rather into multiple closely related sub clusters [33]. This 
study shows that mobile genetic elements play important roles in animal human dissemination of antimicrobial 
resistance. The circulation of resistance genes affecting multiple antibiotic classes among human and food 
animal isolates is concerning and deserves close monitoring. In conclusion, the results in this study provide 
useful information regarding the dissemination of antimicrobial resistance genes among a wide range of the 
resistant Salmonella serovars confirming an important role of food animals in the spread of antimicrobial 
resistance. Antimicrobial resistant bacteria and their resistance determinants are considered hazards in 
antimicrobial resistance risk assessment; therefore, the information obtained could be used as part of risk 
analysis of the distribution and development of antimicrobial resistance. However, data regarding the 
epidemiological situations of antimicrobial resistance and mechanism basis of resistance is still limited 
especially in most developing countries. Continued monitoring of antimicrobial resistance in a huge strain 
collection of Salmonella along the food chain is required so that comparison of antimicrobial resistance from the 
different origins could be effectively performed. Guidelines on the prudent use of antimicrobials in animal 
production should be developed and readily accessible. The guidelines should base on existing regulation, 
resistance situation and human health concerns and include recommendations 
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