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Methicillin-resistant Staphylococcus aureus (MRSA), a hospital based infection has
emerged as a cause of skin infections and invasive infections among healthy adults and
children in the community. The present research successfully established molecular
characteristics of clinical MRSA isolates to differentiate these strains from methicillin
sensitive  Staphylococcus aureus (MSSA) isolates. These relevant molecular
characteristics of local MRSA contribute as initial database of these isolates in order to
fully understand the epidemiology, microbiology, and pathophysiology of these
infections. A total of 90 isolates from different locations in Malaysia were included in the

study.



To investigate the epidemiology of S. aureus in Malaysia, two highly reliable typing
methods, randomly amplified polymorphic DNA and Rep-PCR were applied to 50 S.
aureus hospital isolates showed consistent clonal groupings of isolates based on
geographical locations. However, MRSA and MSSA strains are clustered together with
no differentiation into separate groups or cluster. Further molecular differentiation of
isolates was obtained through genotypic profiling 16S ribosomal RNA (rRNA) gene
sequence. The clinical isolates were differentiated from the environmental isolates.

An important finding of the research is the optimization of molecular methods for simple
amplification of various genes useful in epidemiological-linked infection management.
These genes include those involved in methicillin-resistant S. aureus. By using S. aureus
strains to be tested as templates, various oligonucleotides primers amplified the 533-bp
region of mecA, 310-bp region of the mecR1 penicillin binding domain gene, 318-bp
region of the mecR1 transmembrane domain gene, and 481-bp region of the mecl gene.

The presence of these genes was confirmed by nucleotide sequence analysis.
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Staphylococcus aureus tahan metisilin (MRSA), sejenis jangkitan yang diperolehi di
hospital telah menjadi penyebab bagi jangkitan-jangkitan kulit serta invasif di kalangan
orang dewasa mahupun kanak-kanak sihat dalam komuniti. Penyelidikan ini telah berjaya
menetapkan sifat-sifat molekular isolat-isolat klinikal MRSA untuk membezakannya
daripada isolat-isolat Staphylococcus aureus peka metisilin (MSSA). Sifat-sifat
molekular MRSA tempatan yang berkenaan menyumbang sebagai pengkalan data
permulaan bagi isolat-isolat ini yang bertujuan memahami epidemiologi, mikrobiologi
dan patofisiologi jangkitan-jangkitan ini dengan sepenuhnya. Kajian ini mengandungi

sejumlah 90 isolat-isolat dari lokasi-lokasi berlainan di Malaysia.

Untuk menyiasat epidemiologi S. aureus di Malaysia, dua kaedah mengetaip yang amat

dipercayal, iaitu penggandaan rawak polimofik DNA dan Rep-PCR, telah dijalankan ke



atas 50 isolat-isolat S. aureus hospital dan menunjukkan pengumpulan klon secara
konsisten isolat-isolat berdasarkan lokasi geografi. Akan tetapi, jenis-jenis MRSA and
MSSA tidak dibezakan kepada kumpulan atau kelompok yang berasingan, malahan
dikelompok bersama. Pembezaan molekular lanjut bagi isolat-isolat telah diperolehi
melalui pemprofilan genotaip turutan gen ribosom RNA (rRNA) 16S. Isolat-isolat
klinikal telah dibezakan daripada isolat-isolat persekitaran.

Penemuan penting dalam penyelidikan ini adalah pengoptimuman kaedah-kaedah
molekular mudah untuk mengamplifikasi pelbagai gen yang berguna dalam pengurusan
jangkitan yang berkaitan dengan epidemiologi. Gen-gen meliputi gen yang berkaitan
dengan S. aureus tahan metisilin. Dengan menggunakan jenis-jenis S. aureus yang bakal
diuji sebagai templat, pelbagai primer oligonukleotida berjaya mengamplifikasi kawasan
533-bp mecA, kawasan 310-bp gen domain pengikat penisilin mecR1, kawasan 318-bp
gen domain transmembran mecR1, dan kawasan 481-bp gen mecl. Kehadiran gen-gen ini

telah disahkan melalui analisis turutan nukleotida.



ACKNOWLEDGEMENTS

Bismillahirrahmanirrahim.

In the name of Allah SW.T.,

I would like to thank my advisor Assoc. Prof. Dr. Mariana Nor Shamsudin for her
guidance, advice and support throughout my work. She has helped me a lot from the
beginning of my program at University Putra Malaysia I don’t intend to exaggerate with
words. All I want to say is sincere and straight from my heart: "Thank you". | would like
also to thank my co-supervisors, Prof. Dr. Raha Abd. Rahim and Assoc. Prof. Dr.
Zamberi Sekawi for their help and constructive criticism during my study. Special and
very deep thanks to Dr. Naji Al-haj for his big support to finish my work. Many thanks to
Miri Hospital, Kuantan Hospital, Seremban Hospital and Hospital University KL for
providing the pure bacteria stock culture of Staphylococcus aureus. Deep thanks to Mr.
Zainan Ahmad Ariffin and Mr. Rahman Mohd. Taib for the technical assistance during
this study. Thanks my colleaques and friends, VVasantha Kumari Neela, , Wan Somarny,
Faizah Jaafar, Halimatun Hamat, Masldayu Mashan, Nor Farra Alipiah, Lai Suang for
their supports. I would like to thank the people libyan arab jamaheria for supporting me
financially for three years. Heartful thanks to to my husband Mr. Khaled K. M. Erghibi
and my children Musaab, Israa and Aseel Khaled for their understanding and patience.
Last but not least, | would like to thank all faculty and staff members in the Department
of Medical Microbiology and Parasitology for their company, discussion and help during

the period of my study.

Vi



This thesis submitted to the Senate of Universiti Putra Malaysia and has been accepted as
fulfilment of the requirement for the degree of Master of Sciences.

The members of the Supervisory Committee were as follows:

Mariana Nor Shamsudin, PhD
Associate Professor

Faculty of Medicine and Health Sciences
Universiti Putra Malaysia

(Chairperson)

Raha Abdul Rahim, Ph.D.

Professor

Faculty of Food Sciences and Biotechnology
Universiti Putra Malaysia

(Member)

Zamberi Sekawi

Associate Professor

Faculty of Medicine and Health Sciences
Universiti Putra Malaysia

(Member)

HASANAH MOHD GHAZALI, PhD
Professor and Dean

School of Graduate Studies

University Putra Malaysia

Data: 11 February 2010

viii


mailto:hasanah@putra.upm.edu.my
mailto:hasanah@putra.upm.edu.my

TABLE OF CONTENTS

DEDICACATION
ABSTRACT

ABSTRAK
ACKNOWLEDGEMENTS
APPROVAL
DECLARATION

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER
I INTRODUCTION

I LITERATURE REVIEW
Staphylococcus aureus
Infections caused by Staphylococcus aureus
Syndromes caused by Staphylococcus aureus
Biological properties of Staphylococcus aureus
Cell wall

Staphylococcus aureus colonization, virulence factors and defense

Mechanism

Staphylococcus aureus Infections in Malaysia
Epidemiology of Staphylococcus aureus
Identification of Staphylococcus aureus

Gram Stain

Conventional biochemical tests

Multitest System biochemical test

Rapid identification of Staphylococcus aureus
Current issues on Staphylococcus aureus
Antibiotic resistance in Staphylococcus aureus

Methicillin sensitive Staphylococcus aureus (MSSA)

Methicillin resistant Staphylococcus aureus (MRSA)
Genetic polymorphism

Molecular analysis

Polymerase Chain Reaction (PCR)

Typs of PCR

Randomly Amplified Polymorphic DNA

Repetitive Enteric Polymerase Chain Reaction

10
11
11

12
14
16
16
17
17
19
20
21
23
24
24
26
29
34
37
38
43


file:///H:/amgaliah%20PDF/amagalia/Documents%20and%20Settings/Administrator/Application%20Data/Microsoft/Documents%20and%20Settings/Administrator/Application%20Data/Microsoft/Word/poly.html

16SrRNA
DNA sequencing

MATERIALS AND METHODS

Source of bacterial isolates

Bacteriological characterization tests

Growth on blood agar selective medium

Gram staining

Catalase activity

Coagulase test

Oxidase activity

Preparation of stock culture of bacteria
Antimicrobial susceptibility testing

DNA extraction

Total DNA extraction

Quantity and Purity of DNA

Agarose gel electrophoresis of DNA
RAPD-PCR assay protocol

RAPD fingerprinting

RAPD analysis

Repetitive Element Sequence based Polymerase
Chain Reaction (rep-PCR) DNA fingerprinting
Fragment Size, RAPD and Rep-PCR Band Scoring
16S rRNA amplification

Restriction enzyme digestion

Sequencing of 16S rRNA

Detection of mecA, mecR1 and mecl genes
DNA sequencing of mecA, mecR1 and mecl genes
Amplification of adaB gene

DNA sequencing of adaB gene

RESULTS

Bacterial source

Characterization tests

Growth on blood agar plate

Gram staining and biochemical tests

Antibiotic susceptibility test

Total gernomic DNA extraction

DNA quantitation

RAPD and rep-PCR Banding Profile

Computer Analysis of RAPD and rep-PCR Fingerprints
Genetic Distances obtained by RAPD —PCR Fingerprint Analysis
Genetic Distances obtained by Rep—PCR Fingerprint Analysis
Genetic Markers obtained from RAPD and Rep Fingerprints

Xi

45
48

50
53
53
54
54
55
55
56
56
57
57
58
58
59
62
62

63
64
65
66
66
67
68
69
69

70
70
70
71
71
74
77
79
85
85
88
91



16S rRNA 92

Restriction enzyme digestion 95
Sequence analysis of 16S rRNA 96
Clustering of clinical Staphylococcus aureus 101
Detection of mecA, mecR1 and mecl genes by PCR 101
Sequencing of mecA, mecR1 and mecl genes 103
Amplification of adaB gene 107
\% DISCUSSION 108
Growth on blood agar media 109
Gram Stain 109
Biochemical tests 110
Antibiotic Sensitivity test 111
Genomic characterization 114
Determine clonal relationship between the S. aureus isolates 115
16S rRNA 123
Detection of mecA, mecR1 and mecl genes 125
Sequencing of mecA, mecR1 and mecl genes 127
v CONCLUSIONS 130
REFERENCES 136
APPENDICES 161
BIODATA OF STUDENT 181

Xii



LIST OF TABLES

Table Page

Clinical Staphylococcus aureus isolates used in this study 51

Clinical Staphylococcus aureus isolates used RAPD and Rep-PCR fingerprinting 59

Primers screened for random amplification (kit AE) 61
Primers used in rep-PCR 64
Primers used for MRSA genes amplification 68
The sensitivity of S. aureus isolates to different antibiotics 72
The DNA purity and concentration obtained for S. aureus isolates studied 77
Mutations detected in 16S rRNA gene of clinical S. aureus isolates 100
Mutations detected in mecA, mecR1 and mecl genes of MRSA isolates 106

Xiv



LIST OF FIGURES

Figure

Golden yellowish, creamy and opaque colonies of S. aureus
on the blood agar plate

The sensitivity of S. aureus isolates to different antibiotics

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

Genomic DNA extracted from S. aureus isolates

RAPD obtained with primer OPAE-06

RAPD obtained with primer OPAE-10

RAPD obtained with primer OPAE-14

RAPD obtained with primer OPAE-15

REP genetic profile obtained with primer REP1

REP genetic profile obtained with primer REP2

REP genetic profile obtained with primer REP3

RAPD Dendrogram of genetic relationship between 50 S. aureus isolates
REP Dendrogram of genetic relationship between 50 S. aureus isolates
Electrophoresis of PCR amplification using universal primer on clinical isolates

Electrophoresis of banding profile of amplified products digested with Haelll

XV

Page

70
72
75
75
75
76
76
76
77
81
82
83
84
85
86
87
88
93
95

96



Sequencing results of 16S rRNA of clinical isolates

Dendrogram of clinical S. aureus isolates
clustering based on 16S rRNA sequence

The detection of mecA gene fragments by PCR
The detection of mecR1 gene fragments by PCR
The detection of mecl gene fragments by PCR
Sequence of mecA gene in S. aureus

Sequence of mecR1 gene in S. aureus

Sequence of mecl gene in S. aureus

Electrophoresis of adaB gene from the PCR products

XVi

100

101

102

102

103

104

105

106

107



LIST OF ABBREVIATIONS

AP-PCR -arbitrary primed polymerase chain reaction
BA -blood agar

bp -base pair

°C -degrees centigrade

DNA -deoxyribonucleic acid

dNTPs -deoxynucleotide triphosphate

EB -elution buffer

EDTA -ethylenediamine tetraacetatic acid

g -gram

HTAA -Hospital Tunku Ampuan Afzan

HUSM -Hospital Universiti Sains Malaysia

kb -kilo base Pair

I -litre

LB -Luria Bertanii

mg -milligram

ml -milliliter

MgClI -magnesium chloride

MIC -minimum inhibitory concentration

MRSA -methicillin resistant Staphylococcus aureus
MSSA -methicillin sensitive Staphylococcus aureus
NCCLS -National Committee for Clinical Laboratory Standards
Ng -nanogram

Xvii



PBP
PCR
rDNA
RAPD
TBE
UMMC

uv

HY

pl

-penicillin binding protein
-polymerase chain reaction
-Ribosomal DNA

-Random amplified polymorphic DNA
-tris-borate-EDTA

-Universiti Malaya Medical Center
-ultra violet

-volt

-microgram

-microlitre

Xviil



CHAPTER I

INTRODUCTION

Staphylococci are often found in the human nasal cavity (and on other mucous
membranes) as well as on the skin. There are five species of staphylococci commonly
associated with clinical infections: Staphylococcus aureus, S. epidermidis, S.

haemolyticus, S. hominis and S. saprophyticus.

S. aureus is the most pathogenic species and is implicated in a variety of infections. The
bacterium causes a variety of suppurative (pus-forming) infections and toxinoses in
humans. The increasing prevalence of antibiotic resistant S. aureus has become an
additional problem (Van Leeuwen et al., 1999). Over the past 2 decades; antimicrobials
have become increasingly available for a broad range of pathogens. Due to the
widespread and uncontrolled use of these drugs, new forms of antimicrobial resistance
have emerged. Worldwide, S. aureus have been identified as resistant to erythromycin,
fusidic acid and lately even to the last antibiotic of choice, the vancomycin. S. aureus
strains resistant to methicillin, the 3" generation antibiotic before vancomycin have been

reported shortly after the introduction of penicillinase-resistant b -lactams in 1960.



Methicillin-resistant Staphylococcus aureus or “MRSA” are staph bacteria that have
become resistant to beta-lactam antibiotics, including: penicillin, ampicillin, amoxicillin,
amoxicillin/clavulanate,  methicillin,  oxacillin,  dicloxacillin,  cephalosporins,
carbapenems (e.g., imipenem), and the monobactams (e.g., aztreonam). MRSA causes
the same types of infections as staph bacteria that are sensitive to beta-lactam antibiotics.
MRSA worldwide have become an important cause of nosocomial infections
(Doebbling, 1995) and the infection burden in healthcare facility is a global scenario and
remained a central issue in multiple drug resistant infection management. The disease
burden reported in 2006 for United States afflicted an estimated 2 million patients in
each year, which represents up to 5% of hospitalized patients and results in an estimated
88,000 deaths and 4.5 billion dollars in excess health care costs. Understanding MRSA
pathogen relatedness is essential for determining the epidemiology of nosocomial
infections and aiding in the design of rational pathogen control methods. A valuable
consequence of advances in molecular biology is the applicability of molecular approach
for determining molecular relatedness of isolates for epidemiologic investigation through
new technologies based on DNA, or molecular analysis. These DNA-based molecular
methodologies include PCR-based typing methods of genomic DNA or relevant target
genes such as virulent factors or antibiotic determinants. Establishing clonality of
pathogens can aid in the identification of the source (environmental or personnel) of
organisms, distinguish infectious from noninfectious strains, and distinguish relapse from
reinfection. The integration of molecular typing with conventional hospital
epidemiologic surveillance has been proven to be cost-effective due to the associated

reduction in the number of nosocomial infections (Singh et al., 2006). Cost-effectiveness



is maximized through the collaboration of the laboratory, through epidemiologic typing,

and the infection control department during epidemiologic investigations.

The implementation of molecular approach requires the establishment and optimization
of molecular protocols in any diagnostic laboratories which include microbiology
laboratories that conduct bacteriology investigation such as identification and
characterizations. Establishment of databases on molecular properties of local strains is a

sound approach in an epidemiological-linked health infection management.

Among molecular properties of pathogens that are useful in an epidemiology based
management include sequence analysis of species specific target genes, universal 16S
rRNAgenes, antibiotic resistant determinant genes, relevant infective site genes or
virulent factor genes as well as genetic diversity and clonal types. Other important
molecular traits useful in infection management are colonization versus infection gene
markers as well as source tracing gene markers. These properties can contribute
immensely to surveillance program to reduce and control infection from multiple drug

resistant pathogens.

Identification of the causative agent of any disease as early as possible is very important
to begin appropriate antibiotic treatment, in order to curtail serious infection. Bacteria

get multiplied when ingested into the body in a very short time and some bacteria



produce toxin that lead to severe illness in human or animals. Identification of bacteria is
fundamental to bacteriology in general and is crucial in applied bacteriology. Eventual
classification of the organism is important, not only for epidemiological purposes but
also for verification of the pathogen identity. Throughout the years, several methods for
identifying S. aureus have been evaluated. Methods for the identification of S. aureus
include conventional methods which include culture method, Gram stain, catalase tests,
coagulase tests and immunological tests such as antigen and antibody tests and a panel
of commercial agglutination testes, hybridization test for rRNA, an enzymatic test for

the detection of thermo stable nuclease and the molecular method.

The culture method is the most sensitive one among the various methods currently used
in clinical laboratory for detection of bacterial infections,. However, culture requires at
least 8 hours of incubation and additional time is needed to perform biochemical or
immunological tests to identify the bacteria (Lu et al., 2000). In addition the detection of
resistance by conventional methods may not always be easy or possible. Conventional
antimicrobial susceptibility testing methods require that pathogens are first isolated from
human specimens by culture methods. In separate assays, isolated microorganisms are
then exposed to various concentrations of antimicrobial agents under specified growth
conditions, and the ability of these antimicrobics to inhibit growth is determined.
Methods that are frequently used for testing cultivated bacteria and yeasts include disk

diffusion, broth dilution, agar dilution, and gradient diffusion (Epsilometer test).

Other methods such as antibody and antigen detection may suffer from false negative

reactions, cross-reactions, background titers, and non-specificity. Although identification



with the thermo nuclease enzyme test has shown an excellent correlation with the other
conventional identification methods, false-positive results due to thermo nuclease
activity in some strains of coagulase-negative Staphylococcus may occur. Excellent
specificity but variable sensitivity was noted with diagnostic kits based on agglutination
for identification directly from clinical specimens. Furthermore, several of these Kits,
which are based on agglutination, fail to detect methicillin-resistant staphylococci. The
hybridization tests for rRNA showed excellent specificity for S. aureus but evidently

demonstrate a lack of sensitivity for detection from blood cultures (Pitt et al., 2000).

In order to get more reliable results at a shorter time with a less cost, many researchers
are studying bacteria using different approaches. Accurate and rapid epidemiologic
typing is crucial for the identification of the source and spread of infectious disease. The
epidemiology of S. aureus infections needs to be studied, for this can be done by the
application of multiple typing techniques based on the detection of DNA polymorphisms
have been developed and optimized. A variety of typing techniques is available to help
determine the source and transmission routes of S. aureus strains (Tambic et al., 1997).
One of the genotypic methods used in epidemiological studies of S. aureus is PCR-based

methods.

Once the causative organism for any infection or disease is identified, the appropriate
treatment can commence in which it is important to choose the suitable antibiotic. As S.
aureus is representative of multiple antibiotic resistant bacteria, it is necessary to study

the ways to control this bacterium and their ability to counteract antibiotic effects. The



investigation or molecular properties of the drug resistant could lead to improved
treatment method through discovery of new antimicrobial agent or new drug target
molecular sites of the resistant pathogen. Worldwide, many strains of S. aureus are
already resistant to all antibiotics and thus the organism has progressed one step closer
to becoming an unstoppable killer. To efficiently prevent dissemination of these
pathogens, rapid and reliable identification procedure for S. aureus by the amplification
of multiple resistant antibiotic gene determinants by PCR in order to efficiently support

therapy and eradication of the pathogen is needed.

In the wake of urgent need to establish effective infection control strategies for MRSA
in health care settings through enhanced surveillance, strategies focusing on early and
accurate detection through strain identity, antibiotic susceptibility gene determinants as
well as genetic diversity of strains prompted the establishment of the general objectives
of the research which is to assess some properties of local MRSA isolates by utilizing
the molecular tools. The objective will be achieved by performing the investigations

stipulated in the specific objectives which include:

1- To determine and compare DNA fingerprint pattern of MRSA and non- MRSA by

using an arbitrary primers.
2- To determine clonal differences of MRSA with non-MRSA isolates.
3- To evaluate 16S rRNA sequences of MRSA and non- MRSA.
4- To evaluate variation in MRSA isolates based on mecA, mecl and mecR1

gene sequences



Undertaking the increased awareness and appropriate management is universally
indicated. A need to emphasize monitoring patient management and establishing the
local prevalence of antimicrobial resistance in specific geographical locations, according
to growth remained beneficial. However, due to the lack of data on molecular typing to
guide management, it is imperative that such data be established for local bacterial
strains. Multiple DNA-based methods have been introduced to genetically type S. aureus
strains, but not a single technique appeared to be universally applicable. Most of the
current image-based approaches generate complex banding patterns and lack generally
accepted interpretation criteria. The need for straightforward and reproducible
techniques generating simple output that can be used for computerized data-management

still is an important research topic.



REFERENCES

Abu Hnifah, Y.A. and M.Y. Yusof. 1991. Nosocomial infections in an intensive care unit.
Malay Journal of Pathology 13:33-35.

Akopyanz, N., N.O. Bakanov, T.K. Westblom, S. Kresovich and D.E. Berg. 1992. DNA
diversity among clinical isolates of Helicobacter pylori detected by PCR-based
RAPD fingerprinting. Nucleic Acids Research 20: 5137-5142.

Allen, K.L., P.C. Molan and G.M. Reid 1991. A survey of the antimicrobial activity of
some New Zealand honeys. Journal of Pharmacy and Pharmacology 43:817-822.

Anthony, B.F. and H.R. Hill. 1988. Gram-positive bacteria: an overview and summary of
session. Review of Infectious Diseases 10:345-350.

Arbuthnott, J.P. 1990. Staphylococcal toxins in human disease. Journal of Applied
Bacteriology 9:101-107.

Armon, P.J. 1980. The use of honey in the treatment of infected wounds. Tropical Doctor
10:91.

Athena, W. M. Lin, A. Usera, J. Timothy A. Barrtt and G. Richard. 1996. Application of
Random Amplified Polymorphic DNA AnalysisTo Differentiate Strains of
Salmonella enteritidis. American Society for Microbiology

Aucken, H.M. and K. Westwell. 2002. Reaction difference rule for phage typing of
Staphylococcus aureus at 100 times the routine test dilution. Journal of Clinical
Microbiology 40:292-293.

Ausubel, F. M., R. Brent, R. E. Kingston, D.D. Moore, J.G. Seidman, J.A. Smith, and K.
Struhl. 1987. Current Protocols in Molecular Biology. Greene Publishing
Associates and Wiley Interscience, New York.

Ausubel, F. A., R. Brent, R. E. Kingston, D. D. Moore, J. G. Seidman, J. A. Smith and K.
Struhl.  1990. Current Protocols in Molecular Biology. Greene Publishing
Associates and Wiley Interscience, New York

Baddiley, J. 1989. Bacterial cell walls and membranes. Discovery of the teichoic acids.
BioEssays 10:207-210.

Bannerman, T.L., G.A. Hancock, F.C. Tenover and J.M. Miller. 1995. Pulsed-field gel
electrophoresis as a replacement for bacteriophage typing of Staphylococcus
aureus. Journal Clinical Microbiolgy. 3:551-5.



Barbarini, D., P. Fumagalli, P. Marone, F. Capra Marzani, A. Braschi, V. Emmi, and E.
Carretto. 2001. Methicillin-resistant Staphylococcus aureus (MRSA) in an Intensive
Care Unit: a one-year survey. Le infezioni in medicina 9: 237-245.

Barrett, F.F., R.F. McGehee and M. Finland 1968. Methicillin-resistant Staphylococcus
aureus at Boston City hospital. New England Journal of Medicine 279:441-448.

Beck, W. D., B. Berger-Bachi, and F. H. Kayser. 1986. Additional DNA in methicillin-
resistant Staphylococcus aureus and molecular cloning of mec-specific DNA.
Journal of Bacteriology. 165:373-378.

Berger-Bachi, B. 1999. Genetic basis of methicillin resistance in Staphylococcus aureus.
Cell and Molecular Life Science 56:764—770.

Berger, T.W., P. Rinaldi, D.J. Weisz, and R.F. Thompson. 1983. Single-unit analysis of
different hippocampal cell types during classical conditioning of rabbit nictitating
membrane response. Journal of Neurophysiology. 50: 1197-1219.

Berger, O., O. Edholm, and F. Ja'hnig. 1997. Molecular dynamics simulation of a fluid
bilayer of dipalmitoylphosphatidylcholine at dull hydration, constant pressure and
constant temperature. Journal of Biophysiology. 72:2002-2013.

Beveridge, T.J. 1999. Structures of gram-negative cell walls and their derived membrane
vesicles. Journal of Bacteriology 181:4725-33.

Brakstad, O.G., K. Aasbakk and J.A. Maelaud. 1992. Detection of Staphylococcus aureus
by polymerase chain reaction amplification of the nuc gene. Journal of Clinical
Microbiology 30:1654-1660.

Brown, D.F. and P.E. Reynolds. 1980. Intrinsic resistance to betalactam antibiotics in
Staphylococcus aureus. FEBS Letters 122:275-8.

Brytting, M., J. Wahlberg, J. Lundeberg, B. Wahren, M. Uhlen and V.A. Sundqvist. 1992.
Variations in the cytomegalovirus major immediate-early gene found by direct
genomic sequencing. Journal of Clinical Microbiology 30: 955-960.

Blanc, D.S., P. Francioli, A. Le Coustumier, L. Gazagne, E. Lecaillon, P. Gueudet, F.
Vandenesch and J. Etienne. 2001. Reemergence of Gentamicin-Susceptible Strains
of Methicillin-Resistant Staphylococcus aureus in France: a Phylogenetic Approach.
Journal of Clinical Microbiology 39: 2287-2290.

Bottger, E.C. 1989. Rapid determination of bacterial ribosomal RNA sequences by direct

sequencing of enzymatically amplified DNA. FEMS Microbiology Letters. 65:171-
176.

137



Boyce, J.M., M. Landry, T.R. Deetz and H.L. Dupont. 1981 Epidemiological studies of an
outbreak of nosocomial methicillin-resistant Staphylococcus aureus infections.
Infection Control 2: 110-116.

Boyce, J.M. 1994. Methicillin-resistant Staphylococcus aureus: a continuing infection
control challenge. European journal of Clinical Microbiology and Infectious
Disease 13:45-49.

Boyce, J.M. 2001. MRSA patients: proven methods to treat colonization and infection.
Journal of Hospital Infection 48 :( Supplement A):S9-14.

Byun, D., E. Kim and S.H. Suh. 1997. Molecular epidemiologic analysis of Staphylococcus
aureus isolated from Clinical specimens. Journal of Korean Medical Sciences 12:
190-198.

Cadnes-Graves, B., G.J. Harper, and A.A. Miles. 1943. Slide test for coagulase-positive
staphylococci. Lancet 1: 736-738.

Centers for Disease Control and prevention. 1997. Staphylococcus aureus with reduced
susceptibility to vancomycin-United States, 1997. Morbidity and Mortality Weekly
Report. 46: 765-766.

Cercenado, E. and E. Ruiz de Gopegui. 2008. Community-acquired methicillin-resistant
Staphylococcus aureus. Enferm Infectious and Clinical Microbiolology. 13:19-24.

Cetinkaya, Y., S. Kocagoz, M. Hayran, O. Uzun, M. Akova, G. Gursu and S. Unal. 2000.
Analysis of a mini-outbreak of methicillin-resistant Staphylococcus aureus in a
surgical ward by using arbitrarily primed-polymerase chain reaction. Journal of
Chemotherapy 12: 138-144.

Chambers, H.F and M. Sachdeva. 1990. Binding of beta-lactam antibiotics to penicillin-
binding proteins in methicillin-resistant Staphylococcus aureus. Journal of infection
Disease 161: 1170-6.

Chambers, H.F. 1997. Methicillin resistance in staphylococci: molecular and biochemical
basis and clinical implications. Clinical Microbiology Reviews. 10: 781-791.

Chapco, W.N., W. Ashton, R.K.B. Martel and N. Antonishyn, 1992. A feasibility study of
the use of random amplified polymorphic DNA in the population genetics and
systematic of grasshoppers. Genome. 35: 569-574.

Chavakis, T., M. Hussain, S.M. Kanse, G. Peters, R.G. Bretzel, J.I. Flock, M. Herrmann,
and K.T. Preissner. 2002. Staphylococcus aureus extracellular adherence protein
serves as anti-inflammatory factor by inhibiting the recruitment of host leukocytes.
Nature Medicine 8: 687-693.

Chesneau, O., J. Allignet and N. El Sohl, 1993. Thermonuclease gene as a target nucleotide

138


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cercenado%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ruiz%20de%20Gopegui%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

sequence for specific recognition of Staphylococcus aureus. Molecular and
Cellular Probes 7: 301-310.

Cheung, A.l., S.J. Projan, R.E. Edelstein, and V.A. Fischetti. 1995. Cloning, expression,
and nucleotide sequence of a Staphylococcus aureus gene (fbpA) encoding a
fibrinogenbinding protein. Infection and Immunity 63: 1914-1920.

Chikramane, S.G., P.R. Matthews, W.C. Noble, P.R. Stewart and D.T. Dubin. 1991. Tn554
inserts in methicillin-resistant Staphylococcus aureus from Australia and England:
comparison with an American methicillin-resistant group. Journal of General
Microbiology 137: 1303-11.

Chirife, J., L. Herszage, A. Joseph and E.S. Kohn. 1983. In vitro study of bacterial growth
inhibition in concentrated sugar solutions: microbiological basis for the use of sugar
in treating infected wounds. Antimicrobial Agents and Chemotherapy 23: 766-773.

Cookson, B.D. 2000. Methicillin resistant Staphylococcus aureus in the community: New
battlefronts, or are the battles lost? Infection Control and Hospital Epidemiology 21:
398-403.

Cooper, R.A. and P.C. Molan. 1999. The use of honey as an antiseptic in managing
Pseudomonas infection. Journal of Wound Care 8: 161-164.

Cooper, R.A., P.C. Molan and K.G. Harding. 1999. Antibacterial activity of honey against
strains of Staphylococcus aureus from infected wounds. Journal of Royal Society of
Medicine 92: 283-285.

Cooper, R.A., P.C. Molan and K.G. Harding. 2002. The sensitivity to honey of Gram-
positive cocci of clinical significance isolated from wounds. Journal of Applied
Microbiology, 93: 857-863.

Cramton, S.E., N.F. Schrell, F. G6tz and R. Briickner. 2000. Identification of a new
repetitive element in Staphylococcus aureus. Infection and Immunity. 68:2344-8.

Croize, J., P. Gialannella, D. Monnet., J. Okada, A. Orsi, A. Voss and S. Merlin. 1993.
Improved identification of Staphylococcus aureus using a new agglutination test.
Results of an international study. APMIS 101: 487-491.

Crossley, M.D., H. Keith, I. Patrick, and W. Karen. 1987. Antibiotic use in Nursing Homes
Prevalence. Cost and Utilization Review. Department of Medicine.Vol. 63, No. 6.

Crow, J.F., and M. Kimura. 1970. An introduction to population genetic theory. Harper
and Row. New York. Pp. 256.

Cushwa, W.T., K.G. Dodds, A. M. Crawford and J.F. Medrano. 1996. Identification and

genetic mapping of random amplified polymorphic DNA (RAPD) markers to the
sheep genome. Mammalian Genome 7: 580-585.

139



Davis, T.E., D.D. Fuller, and E.C. Aeshleman. 1992. Rapid, direct identification of
Staphylococcus aureus and Streptococcus pneumoniae from blood cultures using
commercial immunological kits and modified conventional tests. Diagnostic
Microbiology and Infectious Disease 15: 295-300

Davis, T.E., and D.D. Fuller, 1991. Direct identification of bacterial isolates in blood
cultures by using a DNA probe. Journal of Clinical Microbiology 29: 2193-2196.

De Lencastre, H., S\W. Wu, M.G. Pinho, A.M. Ludovice, S. Filipe, S. Gardete, R. Sobral,
S. Gill, M. Chung and A. Tomasz. 1999. Antibiotic resistance as a stress response:
complete sequencing of a large number of chromosomal loci in Staphylococcus
aureus strain COL that impact on the expression of resistance to methicillin.
Microbial Drug Resistance 5: 163-175.

Del Vecchio, V.G., J.M. Gress, F.K. McCleskey, G.P. Melcher, H.K. Crouch, and J.R.
Lupski. 1995. Molecular genotyping of methicillin-resistant Staphylococcus aureus
via fluorophore-enhanced repetitive-sequence PCR. Journal of Clinical
Microbiology 33: 2141-2144.

Deplano, A., W. Witte, W.J. van Leeuwen, Y. Brun and M.J. Struelens. 2000. Clonal
dissemination of epidemic methicillin-resistant Staphylococcus aureus in Belgium
and neighboring countries. Clinical Microbiology Infection.6:239-45.

Dinges, M.M., P.M. Orwin and P.M. Schlievert. 2000. Exotoxins of Staphylococcus aureus.
Clinical Microbiology Review 13: 16-34.

Doebbeling, B.N. 1995. The epidemiology of methicillin-resistant Staphylococcus aureus
infection and colonization. Journal of Chemotherapy 7 (Supplement 3) : 99-103.

Dunford, C., R.A. Cooper, P.C. Molan and R. White. 2000. The use of honey in wound
management. Nursing Standard 15: 63-68.

Duong, D., B. Grimes and D. Thompson. 1998. Methicillin Resistance S. aureus.
http://www.rlc.dcccd.edu.

Efem, S.E.E. 1988. Clinical observations on the wound healing properties of honey. British
Journal of Surgery 75: 679-681.

Ellingsen, E., S. Morath, T. Flo, A. Schromm, T. Hartung, C. Thiemermann, T. Espevik, D.
Golenbock, D. Foster, R. Solberg, A. Aasen and J. Wang. 2002. Induction of
cytokine production in human T cells and monocytes by highly purified lipoteichoic
acid: involvement of Toll-like receptors and CD14. Medical Science Monitor 8:
149-156.

Erlich, H.A. and N. Arnheim. 1992. Genetic analysis using the polymerase chain reaction.
Annual Review Genetics. 26:479-506.

140


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Deplano%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Witte%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Leeuwen%20WJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brun%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Struelens%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.rlc.dcccd.edu/

Fidalgo, S., F. Vasquez and M.C. Mendoza. 1990. Bacteremia due to Staphylococcus
epidermidis: microbiological, epidemiologic, clinical, and prognostic features.
Review of Infectious Diseases 12: 520-528.

Fournier, J. M., A. Bouvet, D. Mathieu, F. Nato, A. Boutonnier, R. Gerbal, P. Brunengo, C.
Saulnier, N. Sagot, B. Slizewiecz and J.C. Mazie. 1993. New latex reagent using
monoclonal antibodies to capsular polysaccharide for reliable identification of both
oxacillin-susceptible and oxacillin-resistant Staphylococcus aureus. Journal of
Clinical Microbiology 31: 1342-1344.

Fraise, A.P., K. Mitchel, S.J. O'Brien, K. Oldfield and R. Wise. 1997. Methicillin-resistant
Staphylococcus aureus (MRSA) in nursing homes in a major UK city: an
anonymised point prevalence survey. Epidemiology and Infection 118:1-5.

Frebourg, N.B., D. Nouet, L. Lemée, E. Martin and J.F. Lemeland. 1998. Comparison of
ATB Staph, Rapid ATB Staph, Vitek, and E-test methods for detection of oxacillin
heteroresistance in staphylococci possessing mecA. Journal of Clinical
Microbiology 36: 52-57.

Freney, H.M.E., J.P.G. Theelen, L.M. Schouls, J. E. Vandenbrouke-Grauls, J. Verhoef, W.
J. van Leeuwen and F.R. Mooi. 1994. Discrimination of epidemic and nonepidemic
methicillin-resistant Staphylococcus aureus strains on the basis of protein A gene
polymorphism. Journal of Clinical Microbiology 32: 846-847.

Freney, H.M., A.E. Bunschoten, L.M. Schouls, W.J. van Leeuwen, C.M. Vandenbroucke-
Grauls, J. Verhoef and F.R. Mooi. 1996. Molecular typing of methicillin-resistant
Staphylococcus aureus on the basis of protein A gene polymorphism. Europian
Journal of Clinical Microbiology and Infectious Diseases 15: 60-64.

Freney, J., W. E. Kloos, V. Hajek, J. A. Webster, M. Bes, Y. Brun, and C. Vernozy-Rozand.
1999. Recommended minimal standards for description of new staphylococcal
species. Subcommittee on the taxonomy of staphylococci and streptococci of the
International Committee on Systematic Bacteriology. International Journal of
Systematic Bacteriology. 49:489-502.

Giesbrecht, P., T. Kersten, H. Maidhof and J. Wecke. 1998. Staphylococcal cell wall:
morphogenesis and fatal variations in the presence of penicillin. Microbiology and
Molecular Biology Review 62: 1371-414.

Giger, O., C.C. Charilaou and K.R. Cundy. 1984. Comparison of the API Staph-ldent and
DMS Staph-Trac Systems with conventional methods used for the identification of
coagulase-negative Staphylococci. Journal of Clinical Microbiology 19: 68-72.

Goettsch, W., S.L. Bronzwaer, A.J. de Neeling, M.C. Wale, H. Aubry-Damon, B. Olsson-

Liljequist, M.J. Sprenger and J.E. Degener. 2000. Standardization and quality
assurance for antimicrobial resistance surveillance of Streptococcus pneumoniae and

141



Staphylococcus aureus within the European Antimicrobial Resistance Surveillance
System (EARSS). Clinical Microbiology Infection 6: 59-63.

Goodwin, P.H. and S.L. Annis. 1991. Rapid identification of genetic variation and
pathotype of Leptosphaeria maculans by random amplified polymorphic DNA
assay. Applied Environmental Microbiology. 57: 2482_2486.

Goffin, C. and J. M. Ghuysen. 1998. Multimodular penicillinbinding proteins: an enigmatic
family of orthologs and paralogs. Microbiology and Molecular Biology Review 62:
1079-93.

Greisen, K., M. Loeffelholz, A. Purohit and D. Leong 1994. PCR primers and probes for the
16S rRNA gene of most species of pathogenic bacteria, including bacteria found in
cerebrospinal fluid. Journal of Clinical Microbiology 32: 335-351.

Grundmann, H., S. Hori, B. Winter, A. Tami and D. J. Austin. 2002. Risk factors for the
transmission of methicillinresistant Staphylococcus aureus in an adult intensive care
unit: fitting a model to the data. Journal of Infectious Diseases 185: 481-488.

Guardati, M.C., C.A. Guzman, G. Piatti and C. Pruzzo. 1993. Rapid method for
identification of Staphylococcus aureus when both human and animal staphylococci
are tested: comparison with a new immunoenzymatic assay. Journal of Clinical
Microbiology 3: 1606-1608.

Hackbarth, C.J. and H.F. Chambers. 1993. blal and blaR1 regulate beta-lactamase and
PBP2a production in methicillin-resistant Staphylococcus aureus. Antimicrobial
Agents and Chemotherapy 37: 1144-1149.

Hadrys, H., M. Balick, B. Schierwater.1992. Applications of random amplified
polymorphic DNA (RAPD) in molecular ecology. Molecular Ecolology. 1:55-63.

Hall, H.G., and K. Muralidharan. 1989. Evidencesfrom mitochondrial DNA that African
honeybeess pread as continuousmaternal lineages. Nature. 339: 211-213.

Haymer, D.S. and D.O. Mclnnis. 1994. Resolution of populations of the Mediterranean fruit
fly at the DNA level using random primers for the polymerase chain reaction.
National Research Council. 37:244-8.

Henze, U.U. and B. Berger-Bachi. 1996. Penicillin-binding protein 4 overproduction
increases b-lactam resistance in Staphylococcus aureus. Antimicrobial Agents and
Chemotherapy 40: 2121-2125.

142


../pubmed
../pubmed
../pubmed
javascript:AL_get(this,%20'jour',%20'Mol%20Ecol.');

Heumann, D., C. Barras, A. Severin, M. P. Glauser and A. Tomasz. 1994. Gram-positive
cell walls stimulate synthesis of tumor necrosis factor alpha and interleukin-6 by
human monocytes. Infection and Immunity 62: 2715-2721

Hermans, K., P. De Herdt, L.A. Devriese, C. Godard and F. Haesebrouck. 2000a.
Colonisation of rabbits with Staphylococcus aureus after experimental infection
with high and low virulence strains. Veterinary Microbiology 72: 277-284.

Hermans, K., F. Haesebrouck, M. Vaneechoutte, L.A. Devriese, C. Godard and P. De
Herdt. 2000b. Differentiation between high and low virulence Staphylococcus
aureus strains from rabbits by randomly amplified polymoprhic DNA (RAPD)
analysis. Veterinary Microbiology 72: 311-3109.

Higuchi, R., C.H. Von Beroldingen, G.F. Sensabaugh and H.A. Erlich. 1988. DNA typing
from single hair. Nature 332: 543-546.

Hilton, A.C., J.F. Banks and C.W. Penn. 1997. Optimization of RAPD for fingerprinting
Sallmonella. Letters in Applied Microbiology 24: 243-248.

Hiramatsu, K., K. Asada, E. Suzuki, K. Okonogi and T. Yokota. 1991. Molecular cloning
and nucleotide sequence determination of the regulator region of mecA gene in
methicillin-resistant Staphylococcus aureus (MRSA). FEBS Letters 298: 133-136

Hiramatsu, K., H. Hanaki, T. Ino, K. Yabuta, T. Oguri and F.C. Tenover. 1997. Methicillin-
resistant Staphylococcus aureus clinical strain  with reduced vancomycin
susceptibility. Journal of Antimicrobial Chemotherapy 40: 136-136.

Hiramatsu, K. 1992. Mechanism of methicillin resistance and genetic background of
Staphylococcus aureus. The journal of the Japanese society of internal medicine.
10;81(10):1592-8.

Hiramatsu, K. 1995. Molecular evolution of MRSA. Microbiology and Immunology 39:
531-543.

Hoefnagels-Schuermans, A., W. E. Peetermans, M. J. Struelens, S. Van Lierde and J. Van
Eldere. 1997. Clonal analysis and identification of epidemic strains of methicillin-
resistant Staphylococcus aureus by antibiotyping and determination of protein A
gene and coagulase gene polymorphisms. Journal of Clinical Microbiology 35:
2514-2520.

Hojo, S., J. Fujita, K. Negayama, T. Ohnishi, G. Xu, Y. Yamaji, H. Okada and J. Takahara.
1995. Clinical utility of DNA fingerprinting by arbitrarily-primed polymerase chain
reaction (AP-PCR) in nosocomial infection caused by methicillin-resistant
Staphylococcus aureus. Kansenshogaku Zasshi 69: 1272-1277.

143



Hoi, L., A. Dalsgaard, J.L. Larsen, J.M. Warner and J.D. Oliver. 1997. Comparison of
ribotyping and randomly amplified polymorphic DNA PCR for characterization of
Vibrio vulnificus. Applied Environmental Microbiology. 63:1674-8.

Holliday, M.G., M. Ford, J.D. Perry and F.K. Gould. 1999. Rapid identification of
Staphylococcus aureus by using fluorescent staphylocoagulase assays. Journal of
Clinical Microbiology 37: 1190-1192.

Hooi, L.N., I. Looi and A.J. Ng. 2001. A study on community acquired pneumonia in adults
requiring hospital admission in Penang. Medical Journal of Malaysia 56: 275-284.

Hu, J. and C.F. Quiros. 1991. Identification of broccoli and cauliflower cultivars with
RAPD markers. Plant Cell Rep. 10: 505_511.

Hultman, T., S. Stahl, E. Hornes and M. Uhlén. 1989. Direct solid phase sequencing of
genomic and plasmid DNA using magnetic beads as solid support. Nucleic Acids
Research 17: 4937-4946.

Hurlimann-Dalel, R.L., C. Ryffel, F.H. Kayser and B. Berger-Ba chi. 1992. Survey of the
methicillin resistance-associated genes mecA, mecR1-mecl, and femA-femB in
clinical isolates of methicillin-resistant Staphylococcus aureus. Antimicrobial Agents
and Chemotherapy 36 :2617-2621.

Hussain, Z., L. Stoakes, D.L. Stevens, B.C. Schieven, R. Lannigan and C. Jones. 1986.
Comparison of the MicroScan System with the API Staph-ldent System for species
identification of coagulase-negative Staphylococci. Journal of Clinical
Microbiology 23: 126-128.

Hwang, J.S., J. Yang, and A. J. Pittard. 1999. Specific Contacts between Residues in the
DNA-Binding Domain of the TyrR Protein and Bases in the Operator of the tyrP
Gene of Escherichia coli. Journal of Bacteriology. 181:2338-45.

Innis, M.A., Gelfand, D.H., 1990. Optimization of PCRs. In Innis, M.A., D.H. Gelfand, J.J.
Sninsky and T.J. White (eds), PCR Protocols: A Guide to Methods and
Applications. Academic Press, Inc., San Diego, pp. 3—12.

Ito, T., Y. Katayama, K. Asada, N. Mori, K. Tsutsumimoto, C. Tiensasitorn and K.
Hiramatsu. 2001. Structural comparison of three types of staphylococcal cassette
chromosome mec integrated in the chromosome in methicillin-resistant
Staphylococcus aureus. Antimicrobial Agents and Chemotherapy 45: 1323-1336.

Ito, T., Y. Katayama and K. Hiramatsu. 1999. Cloning and nucleotide sequence
determination of entire mec DNA of pre-methicillin-resistant Staphylococcus aureus
N315P. Antimicrobial Agents and Chemotherapy 43: 1449-1458.

Jalaludin, M.A. 1993. Nasal Septal abscess: retrospective analysis of 14 cases from

144


http://www.ncbi.nlm.nih.gov/pubmed?term=%22H%C3%B8i%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dalsgaard%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Larsen%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Warner%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oliver%20JD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

University Hospital, Kuala Lumpur. Singapore medical Journal 36: 435-437.

Jeljaszewics, J., G. Mlynarczyk and A. Mlynarczyk. 1998. Current threats of antibiotic
resistance in bacteria. Blok Operacyjny 3-4: 49-55.

Jablonski, L.M., and Bohach, G.A., 2001. Staphylococcus aureus, p. 411-434. In Doyle,
M.P., Beuchat, L.R., and Montville, T.J. (ed.) Food Microbiology: Fundamentals
and Frontiers. 2ed. ASM Press, Washington, D.C.

Jang Jih Lu, Cherng Linh Perng, Shih Yi Lee and Chih Chieng Wan. 2000. Use of PCR
with Universal Primers and Restriction Endonuclease Digestions for the detection
and identification of common bacterial pathogens in Cerebrospinal fluid. Journal of
Clinical Microbiology. 38: 2076-2080.

Joh, D., E.R. Wann, B. Kreikemeyer, P. Speziale and M. Hook. 1999. Role of fibronectin-
binding MSCRAMMSs in bacterial adherence and entry into mammalian cells.
Matrix Biology 18: 211-223.

Jolly, L., S. Wu, J. van Heijenoort, H. de Lencastre, D. Mengin-Lecreulx, and A. Tomasz,
1997. The femR315 gene from Staphylococcus aureus, the interruption of which
results in reduced methicillin resistance, encodes a phosphoglucosamine mutase.
Journal of Bacteriology 179, 5321-5.

Jones, H.R. 2001. Honey and healing through the ages. In Honey and Healing ed. Munn,
P.A. and Jones, H.R. pp. 1-4. Cardiff: IBRA.

Kaatz, G.W., S.M. Seo and C.A. Ruble. 1991. Mechanisms of fluoroquinolone resistance in
Staphylococcus aureus. Journal of Infectious Diseases.163: 1080-1086.

Katayama, Y., T. Ito and K.A. Hiramatsu. 2000. New class of genetic element,
staphylococcus cassette chromosome mec, encodes methicillin resistance in
Staphylococcus aureus. Antimicrobial Agents and Chemotherapy 44: 1549-1555.

Kazan, K., J.M. Manners and D.F. Cameron. 1993. Inheritance of random amplified
polymorphic DNA markers in an interspecific cross in the genus Stylosanthes.
National Research Council. 36:50-6.

Kenneth, T. 2002. The Bacterial Flora of Humans. University of Wisconsin-Madison.
Department of Bacteriology. Todar's Online Textbook of Bacteriology
www.textbookofbacteriology.net.

Kersulyte, D., J.P. Woods, E.J. Keath, W.E. Goldman and D.E. Berg. 1992. Diversity
among clinical isolates of Histoplasma capsulatum detected by polymerase chain
reaction with arbitrary primers. Journal of Bacteriology. 174: 7075-7079

145


http://www.textbookofbacteriology.net/

Kloos, W.E. and T.L. Bannerman. 1995. Staphylococcus and Micrococcus. In: Mannual of
Clinical Microbiology, pp. 289-298. Edited by P.R. Murray, E.J. Baron, M.A.
Pfaller, F.C. Tenover & R.H. Yolken. Washington, DC: American Society for
Microbiology.

Kloos, W. E., and T. L. Bannerman. 1994. Update on clinical significance of coagulase-
negative staphylococci. Clinical Microbiology Review 7: 117-140.

Kloos, W. E., and T. L. Bannerman. 1999. Staphylococcus and Micrococcus, p. 264-282. In
P. Murray, E. Baron, M. A. Pfaller, F. Tenover, and R. Yolken (ed.), Manual of
clinical microbiology. ASM Press, Washington D.C.

Kloos, W.E., K.H. Schleifer, and G. Friedrich. 1991. The genus Staphylococcus, P.1369-
1420. In: Balows, a., H.G. Truper, M. Dworkin, W. Harder and K.H. Schleifer (ed),
The Prokaryotes, 2™ edition A Handbook of the Biology of Bacteria:
Ecophysiology, Isolation, Identification, Application, vol.2. Springer-Verlag, New
York.

Kloos, W. E. and K.H. Schleifer. 1997 genus IV Staphylococcus, p.1013-1035. In: Krieg,
J.G. Holt, R.G.E. Murray, D.J. Brenner, M.P. Bryant, JW. Moulder, N. Pfenig,
P.H.A. Sneath, J.T. Staley (ed.), Bergey's Manual of Systematic Bacteriology, vol. I.
William and Wilkins, New York.

Kloos, W.E., and J.F. Wolfshohl, 1982. Identification of Staphylococcus species with the
API Staph-Ident System. Journal of Clinical Microbiology 16: 509-516.

Kobayashi, N., S. Urasawa, N. Uehara, and N. Watanabe. 1997. Analysis of diversity of
mutations in the mecl gene and mecA promoter/operator region of methicillin-
resistant Staphylococcus aureus and Staphylococcus epidermidis. Antimicrobial
Agents and Chemotherapy 42: 717-720.

Kuhl, S.A., P.A. Pattee, and J.N. Baldwin. 1978. Chromosomal map location of the
methicillin  resistance determinant in Staphylococcus aureus. Journal of
Bacteriology 135: 460-465.

Kuroda, M., T. Ohta, I. Uchiyama, T. Baba, H. Yuzawa, |. Kobayashi, L. Cui, A. Oguchi,
K. Aoki, Y. Nagai, J. Lian, T. Ito, M. Kanamori, H. Matsumaru, A. Maruyama, H.
Murakami, A. Hosoyama, Y. Mitzutani-Ui, N. K. Takahashi, T. Sawano, R. Inoue,
C. Kaito, K. Sekimizu, H. Hirakawa, S. Kuhara, S. Goto, J. Yabuzaki, M. Kanehisa,
A. Yamashita, K. Oshima, K. Furuya, C. Yoshino, T. Shiba, M. Hattori, N.
Ogasawara, H. Hayashi and K. Hirmatsu. 2001. Whole genome sequencing of
methicillin Staphylococcus aureus. The Lancet 357: 1225-1241.

Kuwahara-Arai, K., N. Kondo, S. Hori, E. Tateda-Suzuki and K. Hiramatsu. 1996.
Suppression of methicillin resistance in a mecA-containing pre-methicillin-resistant
Staphylococcus aureus strain is caused by the mecl-mediated repression of PBP 2'
production. Antimicrobial Agents and Chemotherapy 40: 2680-2685.

146



Labischinski, H. 1992. Consequences of the interaction of beta-lactam antibiotics with
penicillin binding proteins from sensitive and resistant Staphylococcus aureus
strains. Medical Microbiology Immunology 181: 241-265.

Ladhani, S., C.L. Joannou, D.P. Lochrie, R.W. Evans and S.M. Poston. 1999. Clinical,
microbial, and biochemical aspects of the exfoliative toxins causing staphylococcal
scalded-skin syndrome. Clinical Microbiology Review 12: 224-42.

Langlois, B.E., R.J. Harmon and K. Akers. 1983. Identification of Staphylococcus species
of bovine origin with the API Staph-Ident System. Journal of Clinical Microbiology.
18: 1212-1219.

Lee, C.J. 1998. An experimental vaccine that targets staphylococcal virulence. Trends in
Microbiology 6: 461-463.

Letocart M, G. Baranton and P. Perolat. 1997. Rapid identification of pathogenic Leptospira
species (Leptospira interrogans, L. Borgpetersenii, and L. kirchneri) with species-
specific DNA probes produced by arbitrarily primed PCR. Journal of Clinical
Microbiology. 35: 248-253.

Levy, S. B. 1982. Microbial resistance to antibiotics: an evolving and persistant proplem.
Lancet 2: 83-88.

Li, W.H., U.B. Gyllensten, X. Cui, R.K. Saiki, H.A. Erlich and N. Arnheim. 1988.
Amplification and analysis of DNA sequences in single human sperm and diploid
cells. Nature 335: 414-417.

Licitra, C.M., R.G. Brooks, P.M. Terry, K.J. Shaw and R.S. Hare. 1989. Use of plasmid
analysis and determination of aminoglycoside-modifying enzymes to characterize
isolates from an outbreak of methicillin-resistant Staphylococcus aureus. Journal of
Clinical Microbiology. 27:2535-8.

Lim, N. L., Y.H. Wong, N.Y. Boo and M.S. Kasim. 1995. Bacterimic infections in a
neonatal intensive care unit: A nine-month survey. Journal of Hospital Infections.
50: 59-63.

Lim, V.K.E. 1988. Staphylococcal infection in Malaysian hospitals. Journal of Hospital
Infections 11: 103-108.

Lina, G., Y. Piemont, F. Godail-Gamot, M. Bes, M.O. Peter, V. Gauduchon, F. Vandenesch
and J. Etienne. 1999. Involvement of Panton-Valentine leukocidin-producing
Staphylococcus aureus in primary skin infections and pneumonia. Clinical
Infectious Disease 29: 1128-1132.

147



Linton, C.J., H. Jalal, J.P. Leeming and M.R. Millar. 1994. Rapid discrimination of
Mycobacterium tuberculosis strains by random amplified polymorphic DNA
analysis. Journal of Clinical Microbiology. 32:2169-74.

Louie, L., S.O. Matsumura, E. Choi, M. Louie and A.E. Simor, 2000. Evaluation of Three
Rapid Methods for Detection of Methicillin Resistance in Staphylococcus aureus.
Journal of Clinical Microbiology 38: 2170-2173.

Lowe, A.M. and R.L. Deresiewicz. 1999. Cloning and sequencing of Staphylococcus
aureus murC, a gene essential for cell wall biosynthesis. The journal of DNA
sequencing and mapping. 10:19-23.

Lowy, F.D. 1998. Staphylococcus aureus infections. New England Journal of Medicine
339: 520-532.

Lu, J.J., C.L. Perng, S.Y. Lee and C.C. Wan. 2000. Use of PCR with universal primers and
Restriction Endonuclease Digestions for Detection and Identification of Common
Bacterial Pathogens in Cerebrospinal Fluid. Journal of Clinical Microbiology 6:
2076-2080.

Lyon, B. R. and R.1. Skurray. 1987. Antimicrobial resistance of S. aureus: genetic basis.
Microbiology Reviews 51: 88-134.

Ma, X. X., T. Ito, C. Tiensasitorn, M. Jamklang, P. Chongtrakool, S. Boyle-Vavra, R. S.
Daum, and K. Hiramatsu. 2002. Novel type of staphylococcal cassette chromosome
mec identified in community-acquired methicillin-resistant Staphylococcus aureus
strains. Antimicrobial Agents and Chemotherapy 46: 1147-1152.

MacKinnon, M.M. and K.D. Allen. 2000. Long-term MRSA carriage in hospital patients.
Journal of Hospital Infection 46: 216-221.

Maiden, M.C., J.A. Bygraves, E. Feil, G. Morelli, J.E. Russell and R. Urwin. 1998.
Multilocus sequence typing: a portable approach to the identification of clones
within populations of pathogenic microorganisms. Proceeding of the National
Academy of Sciences USA 95: 3140-3145.

Marples, R.R. and S. Reith. 1992. Methicillin-resistant Staphylococcus aureus in England
and Wales. Communicable Disease Report Review. 2:25-9.

Marples, R.R., and V.T. Rosdahl. 1997. International quality control of phage typing of
Staphylococcus aureus. International Union of Microbial Societies Subcommittee.
Journal of Medical Microbiology 46: 511-516.

148


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lowe%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Deresiewicz%20RL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Martineau, F., F. J. Picard, P.H. Roy, M. Ouellette and M. G. Bergeron. 1998. Species-
specific and ubiquitous-DNA based assays for rapid identification of Staphylococcus
aureus. Journal of Clinical Microbiology 36: 618-623.

Martineau, F., F.J. Picard, C. Ménard, P.H. Roy, M. Ouellette and M.G. Bergeron. 2000.
Development of a Rapid PCR Assay Specific for Staphylococcus saprophyticus and
Application to Direct Detection from Urine Samples. Journal of Clinical
Microbiology 38: 3280-3284.

Matthews, K. R., S. J. Kumar, S. A. O’Conner, R. J. Harmon, J.W. Pankey, L. K. Fox, and
S. P. Oliver. 1994. Genomic fingerprints of Staphylococcus aureus of bovine origin
by polymerase chain reaction based DNA fingerprinting. Epidemiology and
Infection 112: 177-186.

Matthews, P.R., K.C. Reed, and P.R. Stewart. 1987. The cloning of chromosomal DNA
associated with methicillin and other resistances in Staphylococcus aureus. Journal
of General Microbiology 133: 1919-1929.

McDougal, L.K. and C. Thornsberry. 1986. The role of B-lactamase in staphylococcal
resistance to penicillinase and cephalosporins. Journal of Clinical Microbiology 23:
832-839.

McNamara, P.J. and R.A. Proctor. 2000. Staphylococcus aureus small colony variants,
electron transport and persistent infections. International Journal of Antimicrobial
Agents 14: 117-122.

Micheli, M.R., R. Bova and E. D’ambrosio. 1997. Random amplified polymorphic DNA
assay. Eds. Micheli, M.R. and R. Bova. Fingerprinting methods based on
arbirarily primed PCR. Springer-Verlang Berlin Heidelberg. New York. Pp. 55-63.

Moore O.A., L.A. Smith and F .Campbell. 2001. Systematic review of the use of honey as a
wound dressing. BMC Complementary and Alternative Medicine 1: 2-8.

Morgan, M., D. Evans-Williams, R. Salmon, I. Hosein, D.N. Looker, and A. Howard. 2000.
The population impact of MRSA in a country: the national survey of MRSA in
Wales 1997. Journal of Hospital Infection 44: 227-239.

Morton, T.M., J.L. Johnston, J. Patterson and G.L. Archer. 1995. Characterization of a
conjugative staphylococcal mupirocin resistance plasmid. Antimicrobial Agents and
Chemotherapy 39: 1272-1280.

Mulligan, M.E. and R.D. Arbeit. 1991. Epidemiologic and clinical utility of typing systems

for differentiating among strains of methicillin-resistant Staphylococcus aureus.
Infection Control Hospital Epidemiology 12: 20-28.

149



Mulligan, M.E., K.A. Murray-Leisure, B.S. Ribner, H.C. Standiford, J.F. John, J.A.
Korvick, C.A. Kauffman and V.L. Yu. 1993. Methicillin-resistant Staphylococcus
aureus: a consensus review of the microbiology, pathogenesis, and epidemiology
with implications for prevention and management. American Journal of Medicine.
94:313-28.

Murakami, K. and A. Tomasz. 1989. Involvement of multiple genetic determinants in high-
level methicillin resistance in Staphylococcus aureus. Journal of Bacteriology 171:
874-879.

Murakami, K., W. Minamide, K. Wada, E. Nakumara, H. Teraoka, and S. Watanabe. 1991.
Identification of methicillin-resistant strains of staphylococci by polymerase chain
reaction. Journal of Clinical Microbiology 29: 2240-2244.

Murray, R.G. and K.H. Schleifer. 1994. Taxonomic notes: a proposal for recording the
properties of putative taxa of procaryotes. Interntional Journal Systematic
Bacteriology. 44:174-6.

Nakatomi, Y., and J. Sugiyama. 1998. A rapid latex agglutination assay for the detection of
penicillin-binding protein 2'. Microbiology and Immunology 42: 739-743.

Natarajan, S., D. Williamson, J. Grey, K.G. Harding and R.A. Cooper. 2001. Healing of an
MRSA-colonised, hydroxyurea-induced leg ulcer with honey. Journal of
Dermatological Treatment 12: 33-36.

Neela, V, N.S. Mariana, W. Somarny, R. Rozita, A.R. Raha and S. Radu. 2000. Application
of Randomly Amplified Polymorphic DNA Markers (RAPD) to distinguish isolates
of V. cholerae and V. alginolyticus. Asia-Pacific. Journal of Molecular Biology and
Biotechnology 8: 131-136.

Norazah, A., S.M. Liew, G.M. Kamel, T. Koh and K.E. Lim. 2001. DNA Fingerprinting of
Methicillin-Resistant Staphylococcus aureus by Pulsed-Field Gel Electrophoresis
(PFGE): Comparison of Strains from 2 Malaysian Hospitals. Singapore Medical
Journal 42: 015-0109.

Norazah A, V.K Lim, M.Y. Rohani, H. Alfizah, Y.T. Koh and A.G Kamel. 2003. A major
methicillin-resistant Staphylococcus aureus clone predominates in Malaysian
hospitals. Epidemiology and Infection 130: 407-411.

Novick, R.P., S.J. Projan, J. Kornblum, H.F. Ross, G. Ji, B. Kreiswirth, F. Vandenesch, and
S. Moghazeh. 1995. The agr P2 operon: an autocatalytic sensory transduction
system in Staphylococcus aureus. Molocular and General Genetic 248: 446-458.

Novick, R.P. 2000. Pathogenicity factors and their regulation. In: Gram Positive

150



Pathogens (Fischetti, V.A., R.P. Novick, J.J.Feretti, D.A. Portnoy and J.l. Rood,
eds.). ASM Press, Washington, D.C., USA, pp. 392-407.

Okazaki M, T. Watanabe and K. Morita. 1999. Molecular epidemiological investigation
using a randomly amplified polymorphic DNA assay of Burkholderia cepacia
isolates from nosocomial outbreaks. Journal of Clinical Microbiology 37: 3809-
3814.

Oliveira, D.C., A. Tomasz, and H. de Lencastre. 2001. The evolution of pandemic clones of
methicillin-resistant Staphylococcus aureus: identification of two ancestral genetic
backgrounds and the associated mec elements. Microbial Drug Resistance 7: 349—
362.

Olivier, D., D. Ariane, N. Claire and J. S. Mark. 2009. Epidemiology of methicillin resistant
Staphylococcus aureus (MRSA) among residents of nursing homes in Belgium.
Journal of Antimicrobial Chemotherapy. 64(6): 1299-1306.

Ornelas-Soares, A., H. De Lencastre, B. L. de Jonge and A. Tomasz. 1994. Reduced
methicillin resistance in a new Staphylococcus aureus transposon mutant that
incorporates muramyl dipeptides into the cell wall peptidoglycan. Journal of
Biological Chemistry 269: 27246-27250.

Panlilio, A. L., D. H. Culver, R. P. Gaynes, S. Banerjee, T. S. Henderson, J. S. Tolson, and
W. J. Martone. 1992. Methicillin-resistant Staphylococcus aureus in U. S. hospitals,
1975-1991. Infection Control and Hospital Epidemiology 13: 582-586.

Panlilio A.L., D.R. Foy, J.R. Edwards. D.M. Bell, B.A. Welch, C.M. Parrish , D.H. Culver
P.W. Lowry. W.R. Jarvis, C.A. Perlino. 1991. Blood contacts during surgical
procedures. Journal of American medical Association. 27;265:1533-7.

Paabo, S., R.G. Higuchi, and A.C. Wilson. 1989. Ancient DNA and the polymerase chain
reaction. Journal of Biological Chemistry 264: 9709-9712.

Park, C.E., A. Serrano, M. Landgraf, J.C. Huang, Z. Stankiewicz, M.K Rayman.1980. A
survey of microorganisms for thermonuclease production. Canadian Journal of
Microbiology. 26:532-8.

Parker, M. 1972. Phage-typing of Staphylococcus aureus, vol. 7B. Academic Press,
London.

Parker, M. 1983. The significance of phage-typing in Staphylococcus aureus. Academic
Press, London.

Patel, A.H., T.J. Foster, and P.A. Pattee. 1989. Physical and genetic mapping of the protein

A gene in the chromosome of Staphylococcus aureus 8325-4. Journal of General
Microbiology 135: 1799-1807.

151


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Panlilio%20AL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Foy%20DR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Edwards%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bell%20DM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Welch%20BA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parrish%20CM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Culver%20DH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lowry%20PW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jarvis%20WR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perlino%20CA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Patti, J.M., B.L. Allen, M.J. McGavin, and M. Hook. 1994. MSCRAMM-mediated
adherence of microorganisms to host tissues. Annual Review of Microbiology 48:
585-617.

Persing, D.H., T.F. Smith, F.C. Tenover, and T.J. White. (eds.). 1993. Diagnostic molecular
microbiology-principles and applications. 1. ed. American Society for
Microbiology, Washington, D.C. 641 p.

Peschel, A., R.W. Jack, M. Otto, L.V. Collins, P. Staubitz, G. Nicholson, H. Kalbacher, W.
F. Nieuwenhuizen, G. Jung, A. Tarkowski, K.P.M. VanKessel and J.A.G. Strijp.
2001. Staphylococcus aureus resistance to human defensins and evasion of
neutrophil Kkilling via the novel virulence factor mprF is based on modification of
membrane lipids with L-lysine. Journal of Experimental Medicine 193: 1067—-1076.

Pinho, M.G., H. de Lencastre and A. Tomasz. 2001. An acquired and a native penicillin-
binding protein cooperate in building the cell wall of drug-resistant staphylococci.
Proceeding of the National Academy of Sciences U. S. A. 98: 10886-10891.

Pinho, M.G., A.M. Ludovice, S. Wu and H. De Lencaster, 1997. Massive reduction in
methicillin- resistant strain of Staphylococcus aureus. Microbial Drug Resistance 3:
409-413.

Pitt, T.L. and N.A. Saunders. 2000. Molecular Bacteriology: A Diagnostic Tool for the
Millennium. Journal of Clinical Pathology 53: 71-75.

Prevost, G., B. Jaulac and Y. Piemont. 1992. DNA fingerprinting by pulsed-field gel
electrophoresis is more effective than ribotyping in distinguishing among
methicillin- resistant Staphylococcus aureus isolates. Journal of Clinical
Microbiology. 30: 967-973.

Prokesova, L., B. Potuznikova, J. Potempa, J. Zikan, J. Radl, L. Hachova, K. Baran, Z.
Porwit- Bobr, and C. John. 1992. Cleavage of human immunoglobulins by serine
proteinase from Staphylococcus aureus. Immunology Letters 31: 259-265.

Proctor, R.A., P. Van Langevelde, M. Kristjansson, J.N. Maslow and R.D. Arbeit. 1995.
Persistent and relapsing infections associated with small-colony variants of
Staphylococcus aureus. Clinical Infectous Diseases 20: 95-102.

Radstrom, P., A. Backman, N. Qian, P. Kragssbjerg, C. Pahlson and P. Olcen. 1994.
Detection of bacterial DNA in cerebrospinal fluid by an assay for simultaneous
detection of Neisseria meningitidis, Haemophilus influenzae, and streptococci using
a seminested PCR strategy. Journal of Clinical Microbiology 32: 2738-2744.

Ralph, D, M. McClelland and J. Welsh. 1993. Leptospira species categorized by arbitrarily

primed polymerase chain reaction (PCR) and by mapped restriction polymorphisms
in PCR-amplified rRNA genes. Journal of Bacteriology 175: 973-981.

152



Rammelkamp, C.H., E.A. Mortimer and E. Wolinsky. 1964. Transmission of streptocaoccal
and staphylococcal infections. Annual International Medicine 6: 753-758.

Rappaport, T., K.P. Wasyer, and I. Nachamkin. 1988. Evaluation of Several commercial
and immunologic methods for rapid identification of gram-positive cocci directly
from blood cultures. Journal of Clinical Microbiology 21: 1335-1338.

Ratner, H.B., and C.W. Startton. 1985. Thermonuclease test for same-day identification of
Staphylococcus aureus in blood cultures. Journal of Clinical Microbiology 21: 995-
996.

Razin, S., D. Yogev and Y .Naot. 1998. Molecular biology and pathogenicity of
mycoplasmas. Microbiology and Moecular Biology Review. 62: 1094-1156.

Reynolds, P.E. and C. Fuller. 1986. Methicillin resistant strains of Staphylococcus aureus;
presence of an identical additional penicillin-binding protein in all strains examined.
FEMS Microbiology Letters 33: 251-254.

Roberts F.J., LW. Geere and A. Coldman. 1991. A three-year study of positive blood
cultures, with emphasis on prognosis. Reviews of Infectious Diseases 13: 34-46.

Rohani, M.Y., A. Raudzah, M.G. Lau and A.A.R. Zaidatul. 2000. Susceptibility pattern of
Staphylococcus aureus isolated from Malaysian hospitals. International Journal of
Antimicrobial Agents 13: 209-213.

Rohrer, S., K. Ehlert, M. Tschierske, H. Labischinski and B. Berger-Bachi. 1999. The
essential Staphylococcus aureus gene fmhB is involved in the first step of
peptidoglycan pentaglycine interpeptide formation. Proceeding of National
Academy of Sciences U.S. A. 96: 9351-9356.

Rossney, A.S., D.C. Coleman and C.T. Keane. 1994. Evaluation of an antibiogram-
resistogram typing scheme for methicillin-resistant Staphylococcus aureus. Journal
of Medical Microbiology 41: 441-447.

Rus-Kortekaas, W., M.J. Smulders, P. Arens, B. Vosman. 1994. Direct comparison of levels
of genetic variation in tomato detected by a GACA-containing microsatellite probe
and by random amplified polymorphic DNA. National research council. 37(3):375-
81.

Ryffel, C., W. Tesch, 1. Birch-Machin, P.E. Reynolds, L. Barberis-Maino, F.H. Kayser and
B. Berger-Bachi. 1990. Sequence comparison of mecA genes isolated from
methicillin-resistant Staphylococcus aureus and Staphylococcus epidermidis. Gene
94: 137-138.

153


../pubmed
../pubmed
../pubmed
../pubmed

Sambrook, J., E.F. Fritsch and T. Maniatis. 1989. Molecular Cloning: a laboratory manual,
2" ed. USA: Cold Spring Harbor Laboratory Press.

Seki, K., J. Sakurada, M. Murai, A. Usui, H. K. Seong, H. Jitsukawa and S. Masuda. 1995.
Auxiliary method for clonal identification of Staphylococcus aureus by protein band
pattern of released proteins on SDS polyacrylamide gel. Microbiology and
Immunology 39: 615-617.

Schlichting, C., C. Branger, J. M. Fournier, W. Witte, A. Boutonnier, C. Wolz, P. Goullet
and G. Doring. 1993. Typing of Staphylococcus aureus by pulsed-field gel
electrophoresis, zymotyping, capsular typing, and phage typing: resolution of clonal
relationships. Journal of Clinical Microbiology 31: 227-232.

Schlievert, P.M. 1993. Role of Superantigens in human Disease. Journal of Infectious
Disease 167: 997-1002.

Schmitz, F.J., M. Steiert, H.V. Tichy, B. Hofmann, J. Verhoef, H.P. Heinz, K. Kohrer, and
M.E. Jones. 1998. Typing of methicillin-resistant Staphylococcus aureus isolates
from Dusseldorf by six genotypic methods. Journal of Medical Microbiology 47:
341-351

Schwartz, D.C., and C.R. Cantor. 1984. Separation of yeast chromosome-sized DNAs by
pulsed field gradient gel electrophoresis. Cell 37: 67-75.

Setsuko, N. and I. Kurokawa. 2002. Antimicrobial resistance of Staphylococcus aureus.
Journal of Hospital infections 2: 11-36.

Severance, P.J., C.A. Kauffman and J.N. Sheagren. 1980. Rapid identification of
Staphylococcus aureus by using lysostaphin sensitivity. Journal of Clinical
Microbiology 11: 724-727.

Sharma, V.K., C.J. Hackbarth, T.M. Dickinson and G.L. Archer, 1998. Interaction of native
and mutant mecl repressors with sequences that regulate mecA, the gene encoding
penicillin binding protein 2a in methicillin-resistant staphylococci. Journal of
Bacteriology 180: 2160-2166.

Shrestha, B., B. Pokhrel and T. Mohapatra. 2009. Study of nosocomial isolates of
Staphylococcus aureus with spiciel reference to methicillin resistant S. aureus a
tertiary care hospital in Nepal. Nepal medical journal. 11(2): 123-126.

Singh, A. R.V. Goering, S. Simjee, S.L. Foley, M.J. Zervos. 2006. Application of molecular
techniques to the study of hospital infection. Clinical Microbiol Reviews. 19(3):512-
30.

Smeltzer, M.S., A. Gillaspy, F.L. Pratt and M.D. Thames. 1997. Comparative evaluation of

use of cna, fnbA, fnbB, and hlb for genomic fingerprinting in the epidemiological
typing of Staphylococcus aureus. Journal of Clinical Microbiology 35: 2444-2449.

154


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goering%20RV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Simjee%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Foley%20SL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Sobral, B.W. and R.J. Honeycutt. 1993. High output genetic mapping of polyploids using
PCR generated markers. Theortical Applied Genetics 86: 105-112.

Soltys, M.A. 1979. Introduction to Veterinary Microbiology. Penerbit Universiti Pertanian
Malaysia. Pp. 442-463.

Soto, S.M., B. Guerra, M.A. gonzalez-Hevia and M.C. Mendoza. 1999. Potential of three-
way randomly amplified polymorphic DNA analysis as a typing method for twelve
Salmonella serotypes. Applied Environmental Microbiology 65: 4830-4836.

Stackebrandt, E. and B.M. Goebel. 1994. Taxonomic note: a place for DNA-DNA
reassociation and 16S rRNA sequence analysis in the present species definition in
bacteriology. International Journal of Systematic Bacteriology. 44:846-849

Stranden, A.M., K. Ehlert, H. Labischinski and B. Berger-Bachi, 1997. Cell wall
monoglycine cross-bridges and methicillin hypersusceptibility in a femAB null
mutant of methicillin-resistant Staphylococcus aureus. Journal of Bacteriology 179:
9-16.

Stranden, A.M., M. Roos, and B. Berger-Bachi. 1996. Glutamine synthetase and
heteroresistance in methicillin-resistant Staphylococcus aureus. Microbiology and
Drug Resistance 2:201-7.

Strausbaugh, L.J, C. Jacobson, D.L. Sewell, S. Potter and T.T. Ward. 1991. Methicillin-
resistant Staphylococcus aureus in extended-care facilities: experiences in a
Veterans Affairs nursing home and a review of the literature. Infection Control and
Hospital Epidemiology 12: 36-45.

Struelens, M.J. 1996. Consensus guidelines for appropriate use and evaluation of microbial
epidemiologic typing systems. Clinical Microbiology Infection 2: 2-11.

Struelens, M.J. and R. Mertens. 1994. National survey of methicillin-resistant
Staphylococcus aureus in Belgium Hospitals: Detection methods, prevalence trends
and infection control measures. Europian Journal of Clinical Microbiology and
Infectious Diseases 13: 56-63.

Subrahmanyam, M., A. Hemmady and S.G. Pawar. 2001. Antibacterial effect of honey on
bacteria isolated from wounds. Annual Burns and Fire Disasters 14: 22-23.

Suller, M.T.E. and A.D. Russell. 1999. Antibiotic and biocide resistance in methicillin-
resistant Staphylococcus aureus and vancomycin-resistant enterococcus. Journal of
Hospital Infection 43: 281-291.

Suzuki, E., K. Hiramatsu, and T. Yokota. 1992. Survey of methicillin-resistant clinical

strains of coagulase-negative staphylococci for mecA gene distribution.
Antimicrobial Agents and Chemotherapy 36: 429-434.

155



Suzuki, E., K. Kuwakara-Arai, J. F. Richardson, and K. Hiramatsu. 1993. Distribution of
mec regulator genes in methicillin-resistant Staphylococcus aureus clinical strains.
Antimicrobial Agents and Chemotherapy 37: 1219-1226.

Swofford, D.L., G.J. Olsen, P. J. Wadell, and D. M. Hillis. 1996. In Molecular systematics,
eds. D.M. Hillis, C. Moritz and B.K. Mable, Sinauer Associates, Sunderland,
Massachusetts, pp. 407-514 .

Swofford DL and Olsen GJ 1990. Phylogenetic reconstruction. In: Molecular systematics.
Hillis D.M. and Moritz C. (eds). Sinauer Associates, Sunderland, 411-501 pp.

Tambic, A., E.G. Power and M. Talsania. 1997. Analysis of an outbreak of non-phage-
typeable methicillin-resistant Staphylococcus aureus by using a randomly amplified
polymorphic DNA assay. Journal of Clinical Microbiology 35: 3092-3097.

Tambic, A., E.G.M. Power, T. Power, I. Snur and G.L. French. 1999. Epidemiological
Analysis of Methicillin-Resistant Staphylococcus aureus in a Zagreb Trauma
Hospital using a randomly amplified polymorphic DNA-typing method. Europian
Journal of Clinical Microbiology and Infectious diseases 18: 335-340.

Tan, T.Y., S. Corden, R. Barnes and B. Cookson. 2001. Rapid identification of methicillin-
resistant Staphylococcus aureus from positive blood cultures by real-time
fluorescence PCR. Journal of Clinical Microbiology 39:4529-4531.

Telecco S, D. Barbarini E. Carretto, S. Comincini, V. Emmi and P. Marone. 1999. Typing
of methicillin-resistant Staphylococcus aureus (MRSA) strains from an intensive
care unit by random amplified polymorphic DNA (RAPD). New Microbiology 22
:323-329.

Tenover, F.C., R. Arbeit, G. Archer, J. Biddle, S. Byrne, R. Goering, G. Hancock, A.
Hebert, B. Hill, R. Hollis, W. Jarvis, B. Kreiswirth, W. Eisner, J. Maslow, L.
McDougal, M. Miller, M. Mulligan and M. Pfaller. 1994. Comparison of traditional
and molecular methods of typing isolates of Staphylococcus aureus. Journal of
Clinical Microbiology 32: 407-415.

Tesch, W., C. Ryffel, A. Stréssle, F.H. Kayser and B, Berger-Bachi. 1990. Evidence of a
novel staphylococcal mec-encoded element (mecR) controlling expression of
penicillin-binding protein 2'. Antimicrobial Agents and Chemotherapy. 34:1703-6.

Thakker, M., J.S. Park, V. Carey, and J.C. Lee. 1998. Staphylococcus aureus serotype 5
capsular polysaccharide is antiphagocytic and enhances bacterial virulence in a
murine bacteremia model. Infection and Immunity 66: 5183-5189.

Thanh, T., and C.Y. Lee. 2002. Overproduction of type 8 capsular polysaccharide augments
Staphylococcus aureus virulence. Infection and Immunity 70: 3389-3395.

156



Tinker, N.A., M.G. Fortin, and D.E. Mather, 1993. Random amplified polymorphic DNA
and pedigree relationships in spring barley. Theoratical and Applied Genetics 85:
976-984.

Tomasz, A., H.B. Drugeon, H.M. de Lencastre, D. Jabes, L. McDougall and J. Bille. 1989.
New mechanism for methicillin resistance in Staphylococcus aureus: clinical
isolates that lack the PBP 2a gene and contain normal penicillin-binding proteins
with modified penicillin-binding capacity. Antimicrobial Agents and Chemotherapy
33:1869-1874.

Tonks, A., Cooper, R.A., Price, AJ., Molan, P.C. and K.P. Jones. 2001. Stimulation of
TNF-% release in monocytes by honey. Cytokine 14: 240-242.

Trzcinski, K., Skoczynska, A., Murchan, S. and W. Hryniewicz. 1997. Outbreaks of
methicillin-resistant and methicillin-susceptible Staphylococcus aureus in a
neonatal ward. In Program and Abstracts of the Thirty-Seventh Interscience
Conference on Antimicrobial Agents and Chemotherapy, Toronto, Canada. 1997.
Abstract J-19. American Society for Microbiology, Washington, DC.

Ubukata, K., N. Yamashita and M. Konno. 1985. Occurrence of a beta-lactam-inducible
penicillin-binding protein in methicillin-resistant staphylococci. Antimicrobial
Agents and Chemotherapy 27: 851-857.

Uhlen, M., B. Guss, B. Nilsson, S. Gatenbeck, L. Philipson and M. Lindberg. 1984.
Complete sequence of the staphylococcal gene encoding protein A. A gene evolved
through multiple duplications. Journal of Biological Chemistry 259: 1695-702.

Unal, S., K. Werner, P. DeGirolami, F. Barsanti, and G. Eliopoulos. 1994. Comparison of
tests for detection of methicillin-resistant Staphylococcus aureus in a clinical
microbiology laboratory. Antimicrobial Agents and Chemotherapy 38: 345-347.

Van Belkum, A., W. van Leeuwen, R. Verkooyen, S. C. Sacilik, C. Cokmus, and H.
Verbrugh. 1997. Dissemination of a single clone of methicillin-resistant
Staphylococcus aureus among Turkish hospitals. Journal of Clinical Microbiology
35: 978-981.

Van Belkum, A., J. Kluytmans, W. van Leeuwen, R. Bax, W. Quint, E. Peters, A. Fluit, C.
Vandenbroucke-Grauls, A. van den Brule, H. Koeleman, W. Melchers, J. Meis, A.
Elaichouni, M. Vaneechoute, F. Moonens, N. Maes, M. Struelens, F. Tenover and
H. Verbrugh. 1995. Multicenter evaluation of arbitrarily primed PCR for typing of
Staphylococcus aureus strains. Journal of Clinical Microbiology 33: 1537-1547.

Van der Zee, A., H. Verbakel, J.C. Van Zon, I. Frenay, A. Van Belkum, M. Peeters, A.
Buiting and A. Bergmans. 1999. Molecular Genotyping of Staphylococcus aureus
Strains: Comparison of Repetitive Element Sequence-Based PCR with Various
Typing Methods and Isolation of a Novel Epidemicity Marker. Journal of Clinical
Microbiology 37: 342-349.

157



Van Leeuwen, W., A. van Belkum, B. Kreiswirth, and H. Verbrugh. 1998. Genetic
diversification of methicillin-resistant Staphylococcus aureus as a function of
prolonged geographic dissemination and as measured by binary typing and other
genotyping methods. Research in Microbiology 149: 497-507

Van Leeuwen, W. B., M. Sijmons, J. Sluijs, H. Verbrugh, and A. Van Belkum. 1996. On
the nature and use of randomly amplified DNA from Staphylococcus aureus.
Journal of Clinical Microbiology 34: 2770-2777.

Van Leeuwen W.B., D.E. Kreft and H. Verbrugh. 2002. Validation of rapid screening tests
for the identification of methicillin resistance in staphylococci. Microbial Drug
Resistance. 8:55-9.

Van Leeuwen, W., V. Henri J. Van der Velden, N. Van Leeuwen, M. Heck, and A. Van
Belkum. 1999. Validation of Binary Typing for Staphylococcus aureus Strains.
Journal Clinical Microbiology 37: 664-674.

Vaneechoutte, M. and J. Van Eldere. 1997. The possibilities and limitations of nucleic acid
amplification technology in diagnostic microbiology. Journal of Medical
Microbiology 46: 188-194.

Vanhoof, R., C. Godard, J. Content, H.J. Nyssen and E. Hannecart-Pokorni. 1994.
Detection by polymerase chain reaction of genes encoding aminoglycoside-
modifying enzymes in methicillin-resistant Staphylococcus aureus isolates of
epidemic phage types. Journal Medical Microbiology. 41:282-90.

Verhoef, J., D. Beaujean, H. Blok, A. Baars, A. Meyler, C. van der Werken and A.
Weersink. 1999. A Dutch approach to methicillin resistant Staphylococcus aureus.
Europian Journal of Clinical Microbiology and Infectious Diseases 18: 461-6.

Von Beroldingen, C.H., E.T. Blake, R. Higuchi, G.F. Sensabaugh and. H.A. Erlich. 1989.
Applications of PCR to the analysis of biological evidence. In. Erlich, H.A. (ed),
PCR technology: principles and applications for DNA amplification. Stockton press,
New York. 209-215.

Von Eiff, C., K. Becker, K. Machka, H. Stammer and G. Peters. 2001. Nasal carriage as a
source of Staphylococcus aureus bacteremia. Study Group. New England Journal of
Medicine 344: 11-16.

Voss A, D. Milatovic, C. Wallrauch-Schwarz, V.T. Rosdahl and |. Braveny. 1994,

Methicillin-resistant Staphylococcus aureus in Europe. Europian Journal of Clinical
Microbiology and Infectious Diseases 13: 50-55.

158


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vanhoof%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Godard%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Content%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nyssen%20HJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hannecart-Pokorni%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Verdrengh, M. and A. Tarkowski. 1997. Role of neutrophils in experimental septicemia and
septic arthritis induced by Staphylococcus aureus. Infection and Immunity 65: 2517-
2521.

Versalovic, J., T. Koeuth and J.R. Lupski. 1991. Distribution of repetitive DNA sequences
in eubacteria and application to fingerprinting of bacterial genomes. Nucleic Acids
Research. 19:6823-31.

Wallet, F., M. Roussel-Delvallez and R.J. Courcol. 1996. Choice of a routine method for
detecting methicillin-resistance in staphylococci. Journal of Antimicrobial Agents
and Chemotherapy 37: 901-909.

Ward, R.S. and J.R. Saffle. 1995. Topical agents in burn and wound care. Physical Therapy
75: 526-538.

Wanger, A.R., S.L. Morris, C. Ericsson, K.V. Singh and M.T. LarRocc. 1992. Latex
agglutination-negative methicillin-resistant Staphylococcus aureus recovered from
neonates: epidemiologic features and comparison of typing methods. Journal of
Clinical Microbiology 30: 2583-2588.

Watkins, W.D. S.R. Rippey, C.R. Clavet, D.J. Kelley-Reitz and W. Burkhardt. 1988. Novel
compound for identifying Escherichia coli. Applied Environmental Microbiology.54:
1874-1875.

Waxman, D.J. and J.L. Strominger. 1983. Penicillin-binding proteins and the mechanism of
action of beta-lactam antibiotics. Annual Review of Biochemistry 52: 825-869.

Weizmann Institute of Science Genome and Bioinformatics. 1998. BioGuide-PCR.
http://bioinformatics.\WWeizman.ac.il/index.html.

Welsh, J. and M. McClelland. 1990. Fingerprinting genomes using PCR with arbitrary
primers. Nucleic Acids Research 18: 7213-7218.

Welsh J, C. Petersen and M. McClelland. 1991. Polymorphisms generated by arbitrarily
primed PCR in the mouse: applications to strain identification and genetic mapping.
Nucleic Acids Research 19: 303-306.

Whelen, A.C. and D.H. Persing. 1996. The role of Nucleic Acid Amplification in the
Clinical Microbiology Laboratory. Annual Review of Microbiology 50: 149-373.

White, J.JW., M.H. Subers and A. Schepartz. 1963. The identification of inhibine, the

159


http://bioinformatics.weizman.ac.il/index.html

antibacterial factor in honey, as hydrogen peroxide and its origin in a honey glucose-
oxidase system. Biochemica et Biophysica Acta 73: 57-70.

Wilkerson, M., S. McAllister, J. M. Miller, B. J. Heiter and P.P. Bourbeau. 1997.
Comparison of five agglutination tests for identification of Staphylococcus aureus.
Journal of Clinical Microbiology 35: 148-151.

William, P. Schneider, S.K. Ho, J. Christine, M. Yao, A. Marra and A.E. Hromockyj. 2002.
Virulence Gene Identification by Differential Fluorescence Induction Analysis of
Staphylococcus aureus Gene Expression during Infection-Simulating Culture.
Infection and Immunity 70: 1326-1333.

Williams, C.E., and D.A. St. Clair. 1993. Phylogenetic relationships and levels of variability
detected by restriction fragment length polymorphism and random amplified
polymorphic DNA analysis of cultivated and wild accessions of Lycopersicon
esculentum. Genome 36:619-630.

Williams, J.G.K., A.R. Kubelik, K.J. Livak, J.A. Rafalski and S.V. Tingey. 1990. DNA
polymorphisms amplified by arbitrary primers are useful as genetic markers.
Nucleic Acids Research 18: 6531-6535.

Willix, D.J., P.C. Molan and C.G. Harfoot. 1992. A comparison of the sensitivity of wound
infecting species of bacteria to the antibacterial activity of manuka honey. Journal of
Applied Bacteriology 73: 388-394.

Wilson, K.H., R.B. Blitchington and R.C. Greene. 1990. Amplification of Bacterial 16S
Ribosomal DNA with polymerase Chain Reaction. Journal of Clinical Microbiology
28: 1942-1946.

Woese, C.R. 1987. Bacterial evolution. Microbiology Review 51: 221-271.

Woods, C.R., J. Versalovic, T. Koeuth and J.R. Lupski. 1993. Whole-cell repetitive element
sequence-based polymerase chain reaction allows rapid assessment of clonal
relationships of bacterial isolates. Journal of Clinical Microbiology 31: 1927-1931.

Yoshida S, Shibuya H, Sato K, Shimizu Y, Chiba H, Matsuno K, Kobayashi K, Saitou A. A
1993. Simple and rapid method capable of detecting methicillin-resistant
Staphylococcus aureus (MRSA) by single culture on an agar plate. Rinsho Byori 41:
1037-42.

Zhou, J. and S. Gou. 1999. Molecular typing of Staphylococcus aureus with randomly
amplified polymorphic DNA. Hunan Yi Ke Da Xue Xue Bao 24 :17-19.

160



	MOLECULAR EPIDEMIOLOGY CHARACTERIZATION OF CLINICALLY
IMPORTANT STAPHYLOCOCCUS AUREUS
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER I
	reference 136-160



