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ABSTRACT 

 

Mohamed Abdel-Maksoud Abdel-Wahed,  

Genetic changes in food contaminants bacteria isolated 

from different environments. Unpublished PhD thesis, 

Ain Shams University, Institute of Environmental Studies 

& Research, Department of Agricultural Sciences, 2014. 

 
In this study, a total of 187 samples (62 chicken parts, 22 skin samples of 

whole chicken carcasses, 30 raw egg yolks, 30 eggshells, 15 raw milk, 7 

minced meat and 21 chicken feces samples) were screened for the 

presence of Salmonella. The isolates were characterized by serogrouping, 

serotyping, antimicrobial-susceptibility testing and production of 

extended-spectrum beta-lactamases (ESBLs). The polymerase chain 

reaction was used to identify antibiotic resistance genes and integrons. 

The rates of Salmonella isolation were 66.1%, 50%, 6.7%, 14.2% and 

62% for chicken parts, chicken carcasses, raw milk, minced meat and 

chicken feces respectively, whereas the egg yolks and eggshells were 

uniformly negative. S. Kentucky and S. Enteritidis serotypes composed 

42.8% and 2.4% of the isolates, respectively, while S. Typhimurium was 

absent. Variable resistance rates were observed 97% were resistant to 

sulfamethoxazole; 96% to nalidixic acid and tetracycline; 75% to 

ampicillin, and 67% to ticarcillin/clavulanate. Multi-drug resistance was 

detected in 78% (66/84) of the isolates, and ESBL production was 

detected in 7.1% (6/84). The β-lactamase blaTEM-1 gene was detected in 

57.6% and blaSHV-1 in 6.8% of food isolates, while the blaOXA gene 

was absent. The sul1 gene was detected in 97.3% and the sul2 gene in 

5.3% of food isolates. Sixty two of the 78 isolates (79.5%) were positive 

for the integrase gene (intl1) from class 1 integrons while intl2 was 

absent. The 5'- and 3'- conserved segment (CS) regions were identified in 

49.1% of the intI1 positive isolates, eight types of class 1 integrons were 

detected for the Salmonella isolates. Five S. Kentucky isolates resistant to 

ciprofloxacin carried the 1.95 kp class 1 integron. 

Key Words: Salmonella, antimicrobial resistance, resistance mechanism, Egypt 
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1. INTRODUCTION 

 

 Salmonella and Campylobacter are the most important food-

borne disease etiologies, causing substantial medical and economic 

burdens worldwide (Cardinale et al., 2003). 

Food-borne diseases caused by non-typhoid Salmonella 

represent an important public health problem and an economic burden 

in many parts of the world. The main sources of infections are foods 

of animal origin, such as poultry, eggs, milk, beef and pork. In 

addition, fruits and vegetables have been implicated as vehicles in 

Salmonella transmission. In the last two decades, the emergence and 

spread of antimicrobial-resistant pathogens, among them Salmonella, 

has become a serious health hazard worldwide (Miko et al., 2005). 

 More than 1.6 million cases of human laboratory-confirmed 

Salmonella infections were reported during 1999–2008 in 27 

European countries (EFSA, 2010b). In high-income regions of North 

America, there are an estimated 1.7 million Salmonella infections per 

year, and ∼2800 are fatal (Majowicz, et al., 2010). 

Campylobacter species have been identified as a major cause 

of bacterial gastroenteritis in humans worldwide (Altekruse, 1999). 

Depending on the country, either Campylobacter or Salmonella is the 

most frequently isolated bacterial pathogen diagnosed from cases of 

diarrhea (Tauxe, 2002).  

The evolution, increasing prevalence and dissemination of 

pathogenic bacteria resistant to multiple antimicrobial agents is 

currently recognized as one of the most important problems in global 

http://jid.oxfordjournals.org/content/204/5/675.long#ref-1
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public health (Bush, 2010). The rapid spread of antibiotic resistance 

genes, facilitated by mobile genetic elements such as plasmids, 

transposons and integrons, has led to the emergence of multidrug 

resistant (MDR) strains of many clinically important species that now 

frequently leave clinicians out of therapeutic options (Hawkey & 

Jones, 2009 Livermore 2009).   

In Egypt, antibiotic resistance has been reported among 

human Salmonella isolates, including Salmonella enterica serovar 

Typhi (S. Typhi) and diarrheagenic strains (Wasfy et al., 2000 and 

Abdelhakim et al., 2011). However, since there is no national 

Salmonella reference centre to provide reliable statistical data, little is 

known about foodborne Salmonella in Egypt.  

 

Aim of the present study 

There is still considerable lack of information with regard to 

(i) the prevalent serotypes, (ii) the molecular characteristics (iii) the 

antimicrobial patterns, and (iv) the genetic basis of antimicrobial 

resistance of Salmonella and Campylobacter strains isolated from 

foods in Egypt. The objective of study is to contribute information 

that will help fill the gaps in these areas of research.  

The plane of the present study is outlined below:  

i) Through microbiological testing, determining 

contamination rates of chicken meat, feces and 

eggs with Salmonella and Campylobacter. 

ii) Characterizing Salmonella and Campylobacter isolates 

isolated from chicken meat. Isolates will be 


