ANTIBIOTIC RESISTANCE AND PLASMID PROFILING
OF Salmonella Enteriditis AND Salmonella Typhimurium

NURHAYATI BINTI NORIZAN

Final Year Project Report Submitted in
Partial Fulfillment of the Requirements for the
Degree of Bachelor of Science (Hons.) Biology
In the Faculty of Applied Sciences
Universiti Teknologi MARA

JULY 2016



This Final Year Project Report entitled “Antibiotic Resistance and Plasmid
Profiling of Salmonella Enteriditis and Salmonella Typhimurium” was submitted
by Nurhayati binti Norizan in partial fulfillment of the requirements for the Degree of
Science (Hons.) Biology, in the Faculty of Applied Sciences, and was approved by

Nur Azimah Osman
Supervisor
B. Sc. (Hons.) Biology
Faculty of Applied Sciences
Universiti Teknologi Mara
72000 Kuala Pilah Negeri Sembilan

[lyanie binti Haji Yaacob Dr. Nor’ Aishah Abu Shah
Project Coordinator Head of Programme
B. Sc. (Hons.) Biology B. Sc. (Hons.) Biology

Faculty of Applied Sciences Faculty of Applied Sciences
Universiti Teknologi MARA Universiti Teknologi MARA

72000 Kuala Pilah 72000 Kuala Pilah
Negeri Sembilan Negeri Sembilan

Date:




TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION

1.1
1.2
1.3
14

Background Study
Problem Statement
Significance of the Study
Obijectives of the Study

CHAPTER 2: LITERATURE REVIEW

2.1

2.2

2.3

Salmonella Background

2.1.1 Salmonella Enteriditis

2.1.2 Salmonella Typhimurium

Antibiotic Resistance of Salmonella enterica

2.2.1 Types of Antibiotics Used

2.2.2 Inhibition Zones of Antibiotic Susceptibility Testing
Plasmid-encoded Resistance Genes and its Antibiotic Resistance

CHAPTER 3: METHODOLOGY

3.1

3.2

Materials

3.1.1 Raw materials

3.1.2 Chemicals

3.1.3 Apparatus

Methods

3.2.1 Culture of Salmonella Enteriditis and Salmonella
Typhimurium

3.2.2 Preparation of Salmonella Enteriditis and Salmonella
Typhimurium cultures

3.2.3 Plasmid Extraction

3.2.4 Run Gel Electrophoresis

3.2.5 Antibiotic Susceptibility Testing

PAGE
iii

Vi

vii

Viii

AP wWeE

18
18
18
19
20

20

20
21
24
25



3.3  Statistical analysis
3.3.1 Calculation of Multiple Antibiotic Resistance (MAR)
Index

CHAPTER 4: RESULTS AND DISCUSSION

4.1  Presence of Plasmid-Encoded Resistance Genes

4.2 Antibiotic Susceptibility Testing

4.3  Presence of Plasmid Relations on Susceptibility Testing

CHAPTER 5: CONCLUSION AND RECOMMENDATION

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

26

26

27
29
37

42

45
50
54



ABSTRACT

ANTIBIOTIC RESISTANCE AND PLASMID PROFILING OF Salmonella
Enteriditis AND Salmonella Typhimurium

It is estimated that cases of non-typhoid due to Salmonella enterica serovar
Enteriditis and Salmonella enterica serovar Typhimurium carrying plasmid-encoded
antibiotic resistance genes have resulted in 700 000 deaths worldwide.
Extrachromosomal plasmid DNA is significantly involved in the emergence and
dissemination of multiple drug resistance associated with bacterial infections in
humans. This study was aimed to identify the presence of plasmid DNA in S.
Enteriditis and S. Typhimurium and tested with eight antibiotics that possess different
mode of action. Plasmid profiling showed that out of six, only four exhibited positive
presence of plasmids with 10, 000 bp. All of the samples were found to be resistant to
four to six antibiotics tested with MAR indices ranging from 0.375 to 0.625. The
plasmid showed positive relationship towards antibiotic action.





