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Abstract

Extended-spectrum R-lactamases (ESBLs) have become widespread throughout the world and
are now found in a significant percentage in S. paratyphi A strains in certain countries. This
study was conducted in the Research Laboratory in Sudan University of Science and
Technology. The study was carried out during the period from December 2009 to May 2010,
to detect TEM, SHV and CTX-M genes in ESBLs-producing S. paratyphi A.

S. paratyphi A strains were obtained from the Research Laboratory. All strains were checked
for purity by sub-culturing on nutrient agar and examined microscopically. Bacterial DNA
was extracted from each strain using boiling method. Multiplex PCR was adopted to detect
these genes. The result revealed presence of TEM gene only in seven of the isolates. It is
concluded that, TEM gene is the commonest gene in S .paratyphi A isolate. Further studies

required to confirm the presence of these genes in clinical Sudanese isolates.

IV



jooooooo

9 audly iy 2z gy Ll S (58 b it caylall dxwly pUSY Ll wloyji] iz
isol> (o8 ol pite (8 S awl,al 03n Laime 9o o9 [ sl 8l aligallill
o5 ciiSl 2010 /sslo ] 2009 /o> g 8l (9 LizslsiSills pslsll Ologanl]
pliSY Ly ©loy Y amiioll | ayanill & ulai dpgelludl b (CTX-M ¢ SHV ¢ TEM ) wlizll
cidall azawlg
JS izl aselmll &Yl oo o | agaul 6 ulai dngelludl wYNw e Jeaxll pi
i Lisgze lguand s goy sitall L2Vl (le Lgsyyis aolels Lgislis o 2Tl ¥l
caorziwl oldsll aiy e Jlaziwl oY) pazawSYl Josiio s9sill jaexll LoNiwl
3525 bzl & el . liyzl 03n coiSl Jlw,Yl sasioll Jumdbimioll & ,oldl Jelai aiy o
b legriv iVl g a TEM ozl ol o] awlyadl calsy . o¥¥w gauw 9 TEM  ull
832 3529 o > Sl dgllne wlwl,sdl o Tayje Ol T axinill & ulsi asigollad] wYduw

abgud] @SSVl oY el o o luzll



Table of Contents

Serial Page No
1 8y Y| 1
2 Dedication 11
3 Acknowledgment I11
4 Abstract IV
5 (Abstract (Arabic \Y
6 Table of Contents VI
Chapter One :Introduction
1 Introduction 1
1.2 Rationale 3
1.3 Research questions 4
1.4 Objectives 5
1.4.1 | General objective 5
1.4.2 | Specific objectives 5
Chapter Two: Literature Review
2.1 | History of B- Lactamases 6
2.2 | Classification of B- Lactamases 6
2.2.1 | Functional classification 6
2.2.2 | Molecular classification 7
2.3 | Types of genes in extended B-lactamases 7
2.4 | Mechanism of resistance of ESBLs 9
2.5 Problem associate with extended [3- Lactamase 9
2.6 | History of Salmonella 9
2.6.1 | Salmonella nomenclature 10
2.6.2 | Classification of Salmonella 11
2.6.3 | .Habitats 11
2.6.4 .Mode of transmission 11

VI




2.6.5 | Antigenic structures 11
2.6.6 Epidemiology 13
2.6.7 | Laboratory diagnosis 14
2.7 | Treatment 14
2.8 | Prevention 15
2.9 | (Polymerase chain reaction (PCR 15
2.10 | (Procedure of polymerase chain reaction (PCR 16
2.10.1 | .Multiplex PCR 16
Chapter Three: Materials and Methods
3.1 | Study design 18
3.1.1 | Type of study 18
3.1.2 | Bacterial strains 18
3.1.3 | Study area 18
3.1.4 | Duration of study 18
3.2 | Activation of bacterial strains 18
3.2.1 | Purification of bacterial strains 19
3.3 | Preparation of reagents and stains 19
3.3.1 |Insertion sequence of the primers 19
3.3.2 | Preparation of primers 19
3.3.3 | Preparation of 10x TBE buffer 20
3.3.4 | Preparation of 1x TBE buffer 20
3.3.5 | Preparation of agarose gel 20
3.3.6 | Preparation of ethidium bromide 21
3.3.7 | Preparation of loading dye 21
3.4 | DNA extraction 21
3.4.1 | Preparation of bacterial strains 21
3.4.2 | Extraction procedure 21
3.5 | Detection of DNA 22
3.5.1 | Multiplex polymerase chain reaction techniques 22
3.5.2 | Preparation of master mix 22
3.5.3 | PCR amplification 23
3.5.4 | Visualization of PCR products 23
Chapter Four: Results

4.1 | Source of S. paratyphi A 24
4.2 | Reactivation of bacterial strains 24
4.3 | Purification of bacterial strains 24

VII




4.4 Multiilex PCR techniiue 24

5.1 Discussion 25
5.2 | Conclusion 26
5.3 | Recommendations 26

References 27

VIII



