Il
UNIVERSITI PUTRA MALAYSIA

QUANTITATIVE RISK ASSESSMENT OF Campylobacter AND ITS
BIOLOGICAL CONTROL OF FOODBORNE PATHOGENS

JAYASEKARA MUDIYANSELAGE KRISHANTHI
JAYARUKSHI KUMARI PREMARATHNE

FSTM 2017 17




UNIVERSITI PUTRA MALAYSIA
[BEERILMU BERBAKTI|

o
.’E]I]IIZI

QUANTITATIVE RISK ASSESSMENT OF Campylobacter AND ITS
BIOLOGICAL CONTROL OF FOODBORNE PATHOGENS

By

JAYASEKARA MUDIYANSELAGE KRISHANTHI
JAYARUKSHI KUMARI PREMARATHNE

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, in
Fulfilment of the Requirements for the Degree of Doctor of Philosophy

April 2017



All material contained within the thesis, including without limitation text, logos, icons,
photographs and all other artwork, is copyright material of Universiti Putra Malaysia
unless otherwise stated. Use may be made of any material contained within the thesis for
non-commercial purposes from the copyright holder. Commercial use of material may
only be made with the express, prior, written permission of Universiti Putra Malaysia.

Copyright © Universiti Putra Malaysia



Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of
the requirement for the degree of Doctor of Philosophy

QUANTITATIVE RISK ASSESSMENT OF Campylobacter AND ITS
BIOLOGICAL CONTROL OF FOODBORNE PATHOGENS

By

JAYASEKARA MUDIYANSELAGE KRISHANTHI
JAYARUKSHI KUMARI PREMARATHNE

April 2017
Chairman : Professor Son Radu, PhD
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Campylobacter foodborne diseases are a major current public health challenge faced by
the world and often Campylobacter infections are under reported. Furthermore, reduced
efficacy of antibiotics against bacterial pathogens has complicated the status of
foodborne pathogens. In Malaysia, foodborne infections show an upward trend and
multidrug-resistant foodborne pathogens were reported in the country. Therefore,
estimation of risk and developing new alternatives for antibiotics are greatly concerned.
In view of all these, the aims of this study were to determine the prevalence and
concentration of Campylobacter in beef food system at farm and retail level using most
probable number (MPN)-multiplex Polymerase Chain Reaction (PCR) method.
Campylobacter isolates were characterized based on the antibiotic susceptibility pattern.
Additionally, the multilocus sequence typing (MLST) was used for the first time in
Malaysia for molecular characterization of Campylobacter. A microbiological
quantitative risk assessment was conducted to estimate the potential of human
campylobacteriosis in Malaysia with consumption of contaminated beef. A risk
assessment model was developed based on the framework proposed by the Codex
Alimentarius Commission, created in an Excel spreadsheet and was simulated using
@Risk, version 5.5 (Palisade, USA). Correspondingly, bacteriophages were isolated to
biocontrol Campylobacter. All isolated bacteriophages were characterized based on the
morphology, host range, physiochemical properties and type of nucleic acid.
Consequently, the efficacy of the isolated phages were assessed on respective host
pathogens on chicken and beef meat to determine the applicability of those as bio-control
measures. The prevalence of Campylobacter spp. in cattle was 33%, while raw beef
purchased from local wet markets and hypermarkets were contaminated at 14.2% and
7.5% respectively. The most prevalent Campylobacter species isolated from both cattle
and beef were Campylobacter jejuni (58.57%), the remainder was Campylobacter coli
(27.14%) and other Campylobacter species (14.28%). The microbial load of
Campylobacter on cattle and beef ranged from 3-436 MPN/g and 3-75 MPN/g



respectively. The Campylobacter isolates were highly resistant to tetracycline (76.9%)
and ampicillin  (69.2%), whereas was susceptible to gentamicin (84.6%) and
chloramphenicol (92.4%). Notably, multidrug resistance (MDR) was apparent in 53.8%
of the isolates. The MLST indicated that C. jejuni and C. coli sequence types associated
with human infections. The developed model simulated the contamination of beef with
Campylobacter from the retail to table continuum. The model indicated that the
probability of contamination of beef with Campylobacter species ranged from 0.08 to
0.14 within a 90% confidence interval. According to the model prediction, 483 cases per
100, 000 population were estimated due to consumption of contaminated beef while 0.06
cases per 100, 000 population was associated with inadequately cooked beef. The
sensitivity analysis indicated that domestic food safety measures such as cross
contamination, insufficient cooking temperature and washing beef can increase the risk
of human campylobacteriosis. Five different virulent bacteriophages namely @EC1,
@EC2 (E. coli), BLM3 (L. monocytogenes), IMRSAL (S. aureus) and FCCL (C. jejuni
and C. coli) were isolated from various food commaodities. The samples harboured 8.1 x
101 + 4.02 to 4.7 x 10% + 1.04 PFU/ml phages concentration. Morphological
characteristics observed through the transmission electron microscopy (TEM) revealed
that four of the isolated bacteriophages (JEC1, GLM3, GMRSAL, and FCC1) belonged
to family Myoviridae while @EC2 belonged to the Podoviridae family. The optimal
multiplication of infection was observed at 0.01 for @EC1, GLM3, IMRSAL and 3CC1
bacteriophages while 0.001 for @LM3 phage. One-step growth Kinetics of the
bacteriophages showed a latent period of 15 -55 mins and 10-40 mins eclipse period. The
burst size of isolated bacteriophages ranged 29-185 for phage particles/infected cell.
Bacteriophages GEC1, @MRSAL, and BCC1 were stable between pH 5-9. However,
limited pH stability was observed for @LM3 (pH 6-8) and BEC2 (pH 7-8). The phage
@CC1 was able to survive up to 40 °C temperature while the remainder was stable at 4-
37 °C. In the efficacy study, isolated bacteriophages significantly (2-3 logio CFU/mL, P
< 0.05) decreased numbers of E. coli, L. monocytogenes, and S. aureus on chicken and
beef after 3 h of application. Following @CC1 phage application to C. jejuni and C. coli
contaminated chicken and beef, a significant (2-3 logio CFU/mL, P <0.05) reduction was
observed after 12 h. The host bacterial decline persisted during the experimental study
and none of the host pathogens recuperated into the initial contamination levels. In
conclusions, this study emphasis on the high potential risk areas to be concerned in
implementing food safety decisions and provides the basis for future experiments in the
utilization of bacteriophages as biocontrol agents in the food industry.
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Penyakit bawaan makanan merupakan cabaran besar terkini dalam kesihatan awam yang
dihadapi oleh dunia. Walau bagaimanapun, seringkali jangkitan bawaan makanan tidak
dilaporkan, dan agen-agen penyebab kepada 50-60% jangkitan bawaan makanan ini
tidak dikenalpasti. Tambahan pula, pengurangan keberkesanan antibiotik-antibiotik
terhadap patogen-patogen bakteria telah merumitkan status patogen-patogen bawaan
makanan. Di Malaysia, jangkitan bawaan makanan menunjukkan kecenderungan
peningkatan. Sebagai tambahan, patogen-patogen bawaan makanan yang rintang
terhadap pelbagai ubat telah dilaporkan dalam negara ini. Oleh itu, penaksiran risiko dan
pembangunan alternatif-alternatif antibiotik-antibiotik baru menjadi kepentingan utama.
Memandangkan kesemua ini, tujuan kajian ini adalah untuk menentukan kelaziman dan
penumpuan Campylobacter dalam sistem makanan daging di ladang dan aras runcit
menggunakan kaedah nombor paling barangkali (MPN)- tindak balas berantai
polimerase (PCR) multipleks. Pencilan-pencilan Campylobacter telah dicirikan
berdasarkan pola kerentanan antibiotik. Tambahan lagi, penjenisan jujukan multilokus
(MLST) telah digunakan buat pertama kali di Malaysia untuk pencirian molekular
Campylobacter. Suatu penilaian risiko kuantitatif mikrobiologi telah dijalankan bagi
menganggarkan potensi kampilobakteriosis manusia di Malaysia akibat daripada
pemakanan daging yang tercemar. Penilaian risiko tersebut telah dibangunkan
berdasarkan rangka kerja yang dicadangkan oleh Suruhan Jaya Codex Alimentarius,
diwujudkan di dalam lembaran Excel dan disimulasi menggunakan @Risk, versi 5.5
(Palisade, USA). Berpadanan dengan itu, bakteriofaj-bakteriofaj telah dipencilkan
sebagai biokawalan patogen-patogen bawaan makanan yang biasa seperti
Campylobacter, E. coli, Listeria, dan S. aureus. Kesemua bakteriofaj-bakteriofaj yang
telah dipencilkan dicirikan berdasarkan morfologi, julat perumah, sifat-sifat fisiokimia
dan jenis asid nukleik. Oleh yang demikian, keberkesanan faj-faj yang telah dipencilkan
telah ditaksirkan ke atas patogen-patogen perumah masing-masing pada daging bagi
menentukan kebolehgunaan langkah-langkah biokawalan tersebut. Kelaziman
Campylobacter spp. dalam ternakan lembu adalah agak tinggi (33%), manakala daging
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mentah yang dibeli dari pasar basah tempatan dan pasar raya besar telah dicemari
sebanyak 14.2% dan 7.5% masing-masing. Spesies Campylobacter yang paling lazim
dipencilkan dari kedua-dua lembu dan daging adalah Campylobacter jejuni (58.57%),
manakala yang selebihnya adalah Campylobacter coli (27.14%) dan spesies
Campylobacter yang lain (14.28%). Beban mikrob Campylobacter pada lembu dan
daging berada dalam lingkungan 3-436 MPN/g dan 3-75 MPN/g masing-masing.
Pencilan-pencilan Campylobacter mempunyai kerintangan tinggi terhadap tetrasiklin
(76.9%) dan ampisilin (69.2%), manakala rentan terhadap gentamisin (84.6%) dan
kloramfenikol (92.4%). Lebih ketara, kerintangan terhadap pelbagai ubat (MDR) adalah
jelas dalam 53.8% daripada pencilan-pencilan tersebut. MLST menunjukkan bahawa
jenis-jenis jujukan C. jejuni dan C. coli adalah berkaitan dengan jangkitan manusia.
Model yang telah dibangunkan mensimulasi pencemaran daging oleh Campylobacter
dari jualan ke hidangan yang selanjar. Model tersebut menunjukkan bahawa
kebarangkalian pencemaran daging dengan spesies Campylobacter adalah 0.08 dan 0.14
masing-masing. Berdasarkan ramalan model tersebut, pelbagai 483 per 100, 000 kes-kes
populasi dianggarkan akibat pemakanan daging yang kurang masak. Analisis kepekaan
menunjukkan penumpuan Campylobacter pada daging dan langkah-langkah
keselamatan makanan rumah seperti pencemaran silang, suhu memasak yang tidak
mencukupi dan masa meningkatkan risiko kampilobakteriosis manusia. Lima
bakteriofaj-bakteriofaj virulen yang berbeza iaitu JEC1, FEC2 (E. coli), GLM3 (L.
monocytogenes), @MRSAL (S. aureus) dan @CCL (C. jejuni dan C. coli) telah
dipencilkan daripada pelbagai jenis barangan makanan. Sampel-sampel tersebut
mempamerkan 8.1 x 10° * 4.02 to 4.7 x 10°> + 1.04 penumpuan faj-faj. Ciri-ciri
morfologi yang dicerap melalui mikroskopi elektron transmisi (TEM) memperlihatkan
bahawa empat daripada bakteriofaj-bakteriofaj yang telah dipencilkan itu (JECI,
PLM3, IMRSA1L, dan @CC1) tergolong dalam famili Myoviridae manakala JEC2
tergolong dalam famili Podoviridae. Penggandaan jangkitan yang optima telah dicerap
pada 0.01 bagi faj-faj JEC1, FLM3, GMRSAL dan JCCL manakala 0.001 bagi faj
PLM3. Kinetik satu-langkah faj-faj tersebut menunjukkan tempoh pendam selama 15 -
55 min dan 10-40 min tempoh gerhana. Saiz letusan bakteriofaj-bakteriofaj yang telah
dipencilkan adalah dalam lingkungan 29-185 bagi partikel faj/sel dijangkiti. Baktriofaj-
bakteriofaj PEC1, GMRSAL, dan @CC1l adalah stabil antara pH 5-9. Walau
bagaimanapun, kestabilan pH yang terhad dicerap bagi @LM3 (pH 6-8) dan BEC2 (pH
7-8). Faj @CC1 mampu bertahan sehingga suhu 40 °C manakala yang selebihnya stabil
pada 4-37 °C. Dalam kajian keberkesanan, bakteriofaj-bakteriofaj yang dipencilkan telah
mengurangkan dengan nyata (2-3 logio CFU/mL, P < 0.05) bilangan E. coli, L.
monocytogenes, dan S. aureus pada ayam dan daging selepas 3 jam penerapan. Berikutan
penerapan faj @CC1 pada ayam dan daging yang telah dicemari C. jejuni dan C. coli,
pengurangan yang ketara (2-3 logio CFU/mL, P < 0.05) telah dicerap selepas 12 jam.
Setelah semua perkara diteliti, penolakan bakteria perumah didapati berterusan
sepanjang kajian eksperimen dan tiada patogen-patogen perumah pulih kepada tahap
pencemaran yang asal. Sebagai kesimpulan, kajian ini menekankan ruang-ruang
berpotensi tinggi yang perlu diberi kepentingan dalam melaksanakan keputusan-
keputusan keselamatan makanan dan menyediakan asas bagi eksperimen-eksperimen
akan datang dalam penggunaan bakteriofaj-bakteriofaj sebagai agen biokawalan dalam
industri pemakanan.
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CHAPTER 1

INTRODUCTION

1.1 Background

Foodborne diseases have become a key public health and economic issue in the world.
Diarrhoeal diseases occur due to foodborne infections account for the majority of
illnesses and deaths in the world, also identified as one of the leading causes of deaths
in young children (Havelaar et al., 2015). The burden of foodborne diseases has reported
being higher in the low-income countries comparative to high-income countries, leading
to 1400 disability-adjusted-life-years (DALY's) per 100,000 population in low-income
South-East Asian subregions and 35 DALYS per 100,000 population in high-income
North American countries (WHO, 2015). According to the WHO estimates an average
of 600 million foodborne infections leading to 420,000 deaths occur worldwide
(Hoffman & Scallan, 2017).

Campylobacter has been identified as the most commonly reported cause of foodborne
gastroenteritis (Havelaar et al., 2015) resultant in 96 million (95% Ul 52-177 million)
foodborne diseases (Kirk et al., 2015). Since 1990s incidence rate of human
campylobacteriosis has gradually increased and continues to grow despite stringent
control measures in place (WHO, 2012). Increased incidence of campylobacter cases has
been identified accounting for 112 cases per 100,000 in Australia, 30-50 cases per
100,000 in Europe, 1512 cases per 100,000 in Japan and 14-50 cases per 100,000 in
North America ranged (Connerton & Connerton, 2017). The majority of the human
Campylobacter cases are sporadic, thus difficult to diagnose or trace back to the source
of infection (WHO, 2012). However, Campylobacter outbreaks are also not infrequent
(Crim et al., 2015; Tam et al., 2012). Campylobacter transmits through ingestion of
contaminated food and water (Kaakoush et al., 2015; Jacobs-Reitsma et al., 2008).
Consumption and handling of contaminated poultry remain as the principal source of
human campylobacteriosis (Havelaar et al., 2005). While meat, vegetables, processed
foods, raw milk, raw dairy products and contaminated water also have been recognised
as risk factors for human Campylobacter infection (Kaakoush et al., 2015; Nachamkin
et al., 2008). The majority of the human Campylobacter outbreaks have been reported
due to consumption of raw milk (Mungai et al., 2015; Heuvelink et al., 2009; Peterson
et al., 2003; CDC, 2002) and contaminated water (DeFraites et al., 2014; CDC, 2013;
Pitkanen, 2013). While to a lesser degree through consumption of undercooked poultry
(Moffatt et al., 2016; Scott et al., 2015; Edwards et al., 2014).

In Malaysia, Campylobacter spp. have isolated from various food commodities
including chicken meat, duck meat, vegetables and sushi (Nor Faiza et al., 2013; Tang
et al., 2009; Chai et al., 2007). More than 80% of chicken samples were contaminated
with Campylobacter spp. and C. jejuni was the most frequently isolated species (Tang



et al., 2009). Saleha (2004) and Huat et al. (2010) reported a high prevalence of
Campylobacter in broiler birds.

In spite various food safety measures containing good hygiene practice (GHP), good
manufacturing practice (GMP), and implementing hazard analysis critical control points
(HACCP); still the incidence of foodborne infections tend to increase due to incorrect
practices and/or poor application of these safety measures (Forsythe, 2002). Conducting
a food safety risk assessment can estimate the risk associated with a food commodity
and identify the most suitable approaches that could be implemented to decrease the
impact of a foodborne disease (FAO/WHO, 2005). Through conducting a risk
assessment can understand hazards and associated risk thereby can identify the level of
activities that should be carried out at national and industry level to enhance food safety
and quality (FAO/WHO, 2006). Usage of risk assessment is becoming an internationally
accepted method to control biological hazards in food and ensure food safety
(FAO/WHO, 2005). The World Trade Organization (WTO), the World Health
Organization (WHO), the Codex Alimentarius, and the Food and Agricultural
Organization of the United Nations (FAO) promote usage of risk assessment because it
provides an integrated approach for controlling food safety problems (CAC, 1999).

Reduce effectiveness of antibiotics for pathogenic bacteria including Campylobacter
have become a significant global public health risk (Laxminarayan et al., 2013). Excess
usage of antibiotic in food production industry has led to the development of resistance
in bacteria (Kemper, 2008). Further, various preservation techniques used in the food
production system may have accelerated the emergence and spreading of resistance in
foodborne pathogens (Walsh & Fanning, 2008). Despite effective disease control
programmes, a widespread resistance reported in both Gram-negative and positive
bacteria (Carlet et al., 2012). Annually around 25,000 deaths (ECDC/EMEA, 2009) and
90,000 illnesses (APUA, 2010) reported due to antibiotic resistant bacteria in Europe
and the USA respectively. Therefore, to combat foodborne diseases and to control
contamination of food with resistant bacteria, effective stratagems are necessary (Galvez
etal., 2010; Garcia et al., 2010). From the consumer perspectives, there is a high demand
for healthy food free of harmful synthetic chemicals (Sillankorva et al., 2012).
Bacteriophages (phages) are bacterial viruses which have high specificity towards the
host hence can infect and lyse the pathogenic bacteria without destroying the natural
microflora (Sillankorva et al., 2012; Galvez et al., 2010; Garcia et al., 2010). These
characters make bacteriophages as a good alternative and bio-control agent that can be
used to prevent contamination of food with foodborne pathogens (Hagens & Loessner,
2010).

1.2. Problem of Statement

Although the prevalence of Campylobacter has been assessed in various food
commodities in Malaysia; no studies have determined the prevalence of Campylobacter
spp. in beef or the associated risk factors. Further, beef is a staple food in Malaysia (Ariff
et al., 2015) that has 6.74 kg annual per capita consumption in the year 2013 (DVS,



2015). The National surveillance system of Malaysia reports an upward trend for
foodborne infections (MoH, 2016). However, Campylobacter infections are not included
in the surveillance network which hinders assessing the true burden of
campylobacteriosis in the country. Lack of fundamental quantitative microbiological
risk assessment on Campylobacter with considering various steps in the food
productions system in the country presents a major challenge to decision makers in
industry and public health officers (Forsythe, 2002). Further, novel effective strategies
that do not contain any harmful synthetic chemicals are required to control
contamination of food with resistant bacteria (Galvez et al., 2010; Garcia et al., 2010).

Therefore, the current study focuses on determining the prevalence of Campylobacter
spp. in cattle and beef meat, assess the microbiological risk associated with
Campylobacter in beef by developing a quantitative risk assessment model from retail
to consumption and biocontrol of Campylobacter using bacteriophages. The hypothesis
of this study is that determining the prevalence of Campylobacter spp. in the beef food
system and conducting a quantitative microbiological risk assessment will enable to
assess the risk of developing campylobacteriosis. Secondly, isolation and characterising
a bacteriophage effective against Campylobacter will provide a potential biocontrol
agent to prevent contamination of food with foodborne pathogens. Based on the above
hypotheses, the objectives of this study are;

1.3. Objectives

1) To quantify and determine the prevalence of Campylobacter spp. in the beef food
system and to characterise the Campylobacter isolates based on antibiotic
resistance and molecular strain type.

2) To conduct a quantitative microbiological risk assessment for Campylobacter in
beef.

3) To biocontrol Campylobacter using bacteriophages.



REFERENCES

Aarestrup, F. M. (2015). The livestock reservoir for antimicrobial resistance: a personal
view on changing patterns of risks, effects of interventions and the way
forward. Philosophical Transactions of the Royal Society B, 370(1670),
20140085.

Abedon, S.T., Kuhl, S. J., Blasdel, B. G., & Kutter, E. M. (2011). Phage treatment of
human infections. Bacteriophage, 1(2), 66-85.

Acheson, D. W. (1999). Foodborne infections. Current Opinion in Gastroenterology, 15,
538-545.

Ackermann, H. W. (2007). 5500 Phages examined in the electron microscope. Archives
of Virology, 152(2), 227-243.

Adams, M. H. (1959). Bacteriophages. New York, Interscience Publisher.

Ahl; A, S. (1996). The application of probabilistic scenario analysis for risk assessment
of animal health in international trade. Annals of the New York Academy of
Sciences, 791, 255-68.

Ahmed, R., Ledn-Velarde, C. G., Odumeru, J. A. (2012). Evaluation of novel agars for
the enumeration of Campylobacter spp. in poultry retail samples. Journal of
Microbiological Methods, 88, 304-310.

Alliance for the Prudent Use of Antibiotics (APUA). (2010). Situation analysis of
antibiotic misuse in US food animals: APUA background paper. APUA
Newsletter, 2010, 28, 1-7.

Altekruse, S. F., Cohen, M. L., & Swerdlow, D. L. (1997). Emerging foodborne
diseases. Emerging Infectious Diseases, 3(3), 285.

Alves, D. R., Gaudion, A., Bean, J. E., Esteban, P. P., Arnot, T. C., Harper, D. R,, ... &
Jenkins, A. T. A. (2014). Combined use of bacteriophage K and a novel
bacteriophage to reduce Staphylococcus aureus biofilm formation. Applied and
Environmental Microbiology, 80(21), 6694-6703.

Andersson, D.I. & Hughes, D. (2011) Persistence of antibiotic resistance in bacterial
populations. FEMS Microbiology Reviews, 35, 901-911.

Apostolakis, G. E. (2004). How useful is quantitative risk assessment? Risk Analysis, 24,
515-520.

Arachchi, G. J. G., Cruz, C. D., Dias-Wanigasekera, B. M., Mclntyre, L., Billington, C.,
Hudson, A., ... & Mutukumira, A. N. (2013). Host range and in vitro lysis of
Listeria monocytogenes seafood isolates by bacteriophages. Food Science and
Technology International, 1082013213497211.

107


http://rstb.royalsocietypublishing.org/

Ariff, O. M., Sharifah, N. Y., & Hafidz, A. W. (2015). Status of beef industry of
Malaysia. Malaysian Journal of Animal Science, 18(2), 1-21.

Assis, K., Komilus, C. F., Bonaventure, B., & Mohd Shahrol Ridzal, O. (2015).
Consumption Patterns of Chicken, Beef and Mutton: A Study among Consumers
in Kota Kinabalu, Sabah, Malaysia. Global Journal of Advanced Research, 2,
279-286.

Atterbury, R. J. (2009). Bacteriophage biocontrol in animals and meat products.
Microbial Biotechnology, 2(6), 601-612.

Atterbury, R. J., Van Bergen, M. A. P., Ortiz, F., Lovell, M. A., Harris, J. A., De Boer,
A., ... & Barrow, P. A. (2007). Bacteriophage therapy to reduce Salmonella
colonization  of  broiler  chickens.  Applied and Environmental
Microbiology, 73(14), 4543-4549.

Atterbury, R. J., Dillon, E., Swift, C., Connerton, P. L., Frost, J. A, Dodd, C.E.R., ... &
Connerton, I. F. (2005). Correlation of Campylobacter bacteriophage with
reduced presence of hosts in broiler chicken ceca.Applied and Environmental
Microbiology, 71(8), 4885-4887.

Atterbury, R. J., Connerton, P. L., Dodd, C. E., Rees, C. E., & Connerton, 1. F. (2003).
Isolation and characterization of Campylobacter bacteriophages from retail
poultry. Applied and Environmental Microbiology, 69(8), 4511-4518.

Bailey, G. D., Vanselow, B. A., Hornitzky, M. A., Hum, S. I., Eamens, G. J., Gill, P. A,,
... & Cronin, J. P. (2003). A study of the foodborne pathogens: Campylobacter,
Listeria and Yersinia, in faeces from slaughter-age cattle and sheep in Australia.
Communicable Diseases Intelligence, 27(2), 249-257.

Ban, G. H., Yoon, H., & Kang, D. H. (2014). A comparison of saturated steam and
superheated steam for inactivation of Escherichia coli O157: H7, Salmonella
Typhimurium, and Listeria monocytogenes biofilms on polyvinyl chloride and
stainless steel. Food Control, 40, 344-350.

Bao, H., Zhang, P., Zhang, H., Zhou, Y., Zhang, L., & Wang, R. (2015). Bio-control of
Salmonella enteritidis in foods using bacteriophages. Viruses, 7(8), 4836-4853.

Bagar, S., Rice, B., Lee, L., Bourgeois, A. L., Amina, N. E. D., Tribble, D. R, ... &
Murphy, J. R. (2001). Campylobacter jejuni enteritis. Clinical Infectious
Diseases, 33(6), 901-905.

Barrow, P.A. & Soothill, J.S. (1997). Bacteriophage therapy and pro- phylaxis:
rediscovery and renewed assessment of potential. Trends in Microbiology, 5,
268-271.

Bauer, A. W., Kirby, W. M. M., Sherris, J. C., & Turck, M. (1966). Antibiotic

susceptibility testing by a standardized single disk method. American Journal of
Clinical Pathology, 45(4), 493.

108



Belderok, S. M., van den Hoek, A., Kint, J. A., van der Loeff, M. F. S., & Sonder, G. J.
(2011). Incidence, risk factors and treatment of diarrhoea among Dutch travellers:
reasons not to routinely prescribe antibiotics. BMC Infectious Diseases, 11(1), 1.

Bertin, A., de Frutos, M., & Letellier, L. (2011). Bacteriophage—host interactions leading
to genome internalization. Current Opinion in Microbiology, 14(4), 492-496.

Bersano, A., Carpo, M., Allaria, S., Franciotta, D., Citterio, A., & Nobile-Orazio, E.
(2006). Long term disability and social status change after Guillain—Barré
syndrome. Journal of Neurology, 253(2), 214-218.

Beven, K. (2005). On the concept of model structural error. Water Science and
Technology, 52(6), 167-175.

Bigwood, T., Hudson, J. A., Billington, C., Carey-Smith, G. V. & Heinemann, J. A.
(2008). Phage inactivation of foodborne pathogens on cooked and raw meat. Food
Microbiology, 25 (2), 400-406.

Bigot, B., Lee, W. J., Mcintyre, L., Wilson, T., Hudson, J. A., Billington, C., &
Heinemann, J. A. (2011). Control of Listeria monocytogenes growth in a ready-
to-eat poultry product using a bacteriophage. Food Microbiology, 28(8), 1448-
1452,

Blaser, M. J., & Engberg, J. (2008). Clinical aspects of Campylobacter jejuni and
Campylobacter coli infections. In Campylobacter, Third Edition (pp. 99-121).
American Society of Microbiology.

Blaser, M. J., Perez, G. P., Smith, P. F., Patton, C., Tenover, F. C., Lastovica, A. J., &
Wang, W. I. L. (1986). Extraintestinal Campylobacter jejuni and Campylobacter
coli infections: host factors and strain characteristics. Journal of Infectious
Diseases, 153(3), 552-559.

Blaser, M. J., Berkowitz, I. D., LaForce, F. M., Cravens, J., Reller, L. B., & Wang, W.
L. (1979). Campylobacter enteritis. Annals of Internal Medicine, 91(2), 179-185.

Bolton, F. J., Hutchinson, D. N., & Parker, G. (1988). Reassessment of selective agars
and filtration techniques for isolation of Campylobacter species from
faeces. European Journal of Clinical Microbiology and Infectious Diseases, 7(2),
155-160.

Bolton, F. J., Coates, D., & Hutchinson, D. N. (1984a). The ability of Campylobacter
media supplements to neutralize photochemically induced toxicity and hydrogen
peroxide. Journal of Applied Bacteriology, 56(1), 151-157.

Bolton, F. J., Hutchinson, D. N., & Coates, D. (1984b). Blood-free selective medium for
isolation of Campylobacter jejuni from feces. Journal of Clinical
Microbiology, 19(2), 169-171.

Bolton, F. J., & Coates, D. (1983). Development of a blood- free Campylobacter
medium; screening tests on basal media and supplements, and the ability of

109



selected supplements to facilitate aerotolerance. Journal of Applied
Bacteriology, 54(1), 115-125.

Bolton, F. J., & Robertson, L. (1982). A selective medium for isolating Campylobacter
jejuni/coli. Journal of Clinical Pathology, 35(4), 462-467.

Brown, P. E., Christensen, O. F., Clough, H. E., Diggle, P. J., Hart, C. A., Hazel, S., ...
& Turner, J. (2004). Frequency and spatial distribution of environmental
Campylobacter spp. Applied and Environmental Microbiology, 70(11), 6501-
6511.

Brown, M. & Stringer, M. (2002). Microbiological Risk Assessment in Food Processing.
Cambridge: Woodhead Publishing, CRC press.

Briissow, H., & Hendrix, R. W. (2002). Phage genomics: small is beautiful.Cell, 108(1),
13-16.

Bruynoghe, R. A. J. M., & Maisin, J. (1921). Essais de thérapeutique au moyen du
bacteriophage. Comptes Rendus des Seances et Memories de la Societe de
Biologie. 85, 1120-1121.

Bullman, S., Corcoran, D., O'Leary, J., O'Hare, D., Lucey, B., & Sleator, R. D. (2011).
Emerging dynamics of human campylobacteriosis in Southern Ireland. FEMS
Immunology & Medical Microbiology, 63(2), 248-253.

Butzler, J. P. (2004). Campylobacter, from obscurity to celebrity. Clinical Microbiology
and Infection, 10(10), 868-876.

Butzler, J. P., Dekeyser, P., Detrain, M., & Dehaen, F. (1973). Related vibrio in
stools. The Journal of pediatrics, 82(3), 493-495.

Cabrita, J., Rodrigues, J., Braganca, F., Morgado, C., Pires, I., & Gongalves, A. P. (1992).
Prevalence, biotypes, plasmid profile and antimicrobial resistance of
Campylobacter isolated from wild and domestic animals from northeast
Portugal. Journal of Applied Bacteriology, 73(4), 279-285.

Cairns, B. J., Timms, A. R., Jansen, V. A., Connerton, I. F., & Payne, R. J. (2009).
Quantitative models of in vitro bacteriophage-host dynamics and their
application to phage therapy. PLoS Pathogens, 5(1), €1000253.

Calistri, P., & Giovannini, A. (2008). Quantitative risk assessment of human
campylobacteriosis related to the consumption of chicken meat in two Italian
regions. International Journal of Food Microbiology, 128(2), 274-287.

Campbell, A. (2003). The future of bacteriophage biology. Nature Reviews
Genetics, 4(6), 471-477.

Carlet, J., Jarlier, V., Harbarth, S., Voss, A., Goossens, H., & Pittet, D. (2012). Ready

for a World Without Antibiotics? The Pensiéres Antibiotic Resistance Call to
Action. Antimicrobial Resistance and Infection Control, 1(1), 11.

110



Carlton, R. M., Noordman, W. H., Biswas, B., De Meester, E. D., & Loessner, M. J.
(2005). Bacteriophage P100 for control of Listeria monocytogenes in foods:
genome sequence, bioinformatic analyses, oral toxicity study, and
application. Regulatory Toxicology and Pharmacology, 43(3), 301-312.

Carrillo, C. M. L., Connerton, P. L., Pearson, T., & Connerton, I. F. (2007). Free-range
layer chickens as a source of Campylobacter bacteriophage. Antonie Van
Leeuwenhoek, 92(3), 275.

Carrillo, C. L., Atterbury, R. J., EI-Shibiny, A., Connerton, P. L., Dillon, E., Scott, A., &
Connerton, I. F. (2005). Bacteriophage therapy to reduce Campylobacter jejuni
colonization  of  broiler  chickens.  Applied and  Environmental
Microbiology, 71(11), 6554-6563.

Carvalho, C., Susano, M., Fernandes, E., Santos, S., Gannon, B., Nicolau, A., Gibbs, P.,
Teixeira, P., & Azeredo, J. (2010a). Method for bacteriophage isolation against
target Campylobacter strains. Letters in Applied Microbiology, 50(2), 192- 197.

Carvalho, C. M., Gannon, B. W., Halfhide, D. E., Santos, S. B., Hayes, C. M., Roe, J.
M., & Azeredo, J. (2010b). The in vivo efficacy of two administration routes of a
phage cocktail to reduce numbers of Campylobacter coli and Campylobacter
jejuni in chickens. BMC Microbiology, 10(1), 1.

Cassin, M. H., Lammerding, A. M., Todd, E. C. D., Ross, W. & McCaoll, R. S. (1998).
Quantitative risk assessment for Escherichia coli O157:h7 in ground beef
hamburgers. International Journal of Food Microbiology, 41(1), 21-44.

Castanon, J. I. (2007). History of the use of antibiotic as growth promoters in European
poultry feeds. Poultry Science, 86, 2466-2471.

Centers for Disease Control and Prevention (CDC). (2017). Notifiable Diseases and
Mortality Tables. Morbidity and Mortality Weekly Report, 66(9).

Centers for Disease Control and Prevention (CDC). (2013). Surveillance for waterborne
disease outbreaks associated with drinking water and other nonrecreational water-
United States, 2009-2010. Morbidity and Mortality Weekly Report, 62(35), 714.

Centers for Disease Control and Prevention (CDC). (2002). Outbreak of Campylobacter
jejuni infections associated with drinking unpasteurized milk procured through a
cow-leasing program--Wisconsin, 2001. Morbidity and Mortality Weekly
Report, 51(25), 548.

Chai, L. C., Robin, T., Ragavan, U. M., Gunsalam, J. W., Bakar, F. A., Ghazali, F. M.,
... & Kumar, M. P. (2007). Thermophilic Campylobacter spp. in salad vegetables
in Malaysia. International Journal of Food Microbiology, 117(1), 106-111.

Chambhuri, N., & Batt, P. J. (2013). Exploring the factors influencing consumers’ choice
of retail store when purchasing fresh meat in Malaysia. International Food and
Agribusiness Management Review, 16(3), 99-122.

Chan, M. (2014). Food safety must accompany food and nutrition security.The
Lancet, 384(9958), 1910-1911.

111



Chang, Y., Shin, H., Lee, J. H., Park, C. J., Paik, S. Y., & Ryu, S. (2015). Isolation and
genome characterization of the virulent Staphylococcus aureus bacteriophage
SA97. Viruses, 7(10), 5225-5242.

Chang, H. C., Chen, C. R, Lin, J. W., Shen, G. H., Chang, K. M., Tseng, Y. H., & Weng,
S. F. (2005). Isolation and characterization of novel giant Stenotrophomonas
maltophilia phage ¢SMAS5. Applied and Environmental Microbiology, 71(3),
1387-1393.

Cheng, Z., & Griffiths, M. W. (2003). Rapid detection of Campylobacter jejuni in
chicken rinse water by melting-peak analysis of amplicons in real-time
polymerase chain reaction. Journal of Food Protection®, 66(8), 1343-1352.

Chibani-Chennoufi, S., Sidoti, J., Bruttin, A., Dillmann, M. L., Kutter, E., Qadri, F., ...
& Brussow, H. (2004). Isolation of Escherichia coli bacteriophages from the stool
of pediatric diarrhea patients in Bangladesh. Journal of Bacteriology, 186(24),
8287-8294.

Choo, L. C., Saleha, A. A., Wai, S. S., & Fauziah, N. (2011). Isolation of Campylobacter
and Salmonella from houseflies (Musca domestica) in a university campus and a
poultry farm in Selangor, Malaysia. Tropical Biomedicine, 28(1), 16-20.

Chopra, 1., & Roberts, M. (2001). Tetracycline antibiotics: mode of action, applications,
molecular biology, and epidemiology of bacterial resistance. Microbiology &
Molecular Biology Reviews, 65, 232—-260.

Clinical & Laboratory Standards Intitute (CLSI). (2012). Performance Standards for
Antimicrobial Disk Susceptibility Tests; Approved Standard, 11th edition.
Clinical and Laboratory Standards Institute, Wayne, PA, USA.

Clokie, M. R., Millard, A. D., Letarov, A. V., & Heaphy, S. (2011). Phages in
nature. Bacteriophage, 1(1), 31-45.

Codex Alimentarius Commission (CAC). (1999). Principles and guidelines for the
conduct of microbial risk assessment. Secretariat of the Joint FAO/WHO Food
Standards Programme, FAO, Rome, Italy.

Coleman, M. E. & Marks, H. M. (2003). Risk analysis frameworks for chemical and
microbiological hazards. In Ronald H. Schmidt and Gary E. Rodrick (Eds.), Food
Safety Handbook (pp. 19-46). New York, NY: John Wiley & Sons, Inc.

Colles, F. M., & Maiden, M. C. J. (2012). Campylobacter sequence typing databases:
applications and future prospects. Microbiology, 158(11), 2695-27009.

Colley, W. N. (2010). Modeling continuous systems. In J. A. Sokolowski and C. M.
Banks (Eds.), Modeling and Simulation Fundamentals: Theoretical
Underpinnings and Practical Domains (pp. 99-130). New York, NY: Wiley &
Sons.

112



Connerton, I. F. & Connerton, P. L. (2017). Campylobacter Foodborne Disease. In C.
E. R. Dodd, T .G. Aldsworth, R. A. Stein & D. O. Cliver & H. Riemann
(Eds.),Foodborne Diseases (pp. 209-221). San Diago, CA: Publisher Elsevier
Science Publishing Co Inc, Academic Press.

Corry, J. E., & Atabay, H. I. (1997). Comparison of the productivity of cefoperazone
amphotericin teicoplanin (CAT) agar and modified charcoal cefoperazone
deoxycholate (mCCD) agar for various strains of Campylobacter, Arcobacter and
Helicobacter pullorum. International Journal of Food Microbiology, 38(2), 201-
209.

Corry, J. E., Post, D. E., Colin, P., & Laisney, M. J. (1995). Culture media for the
isolation of campylobacters. Progress in Industrial Microbiology, 34, 129-162.

Coulombier, D., & Takkinen, J. (2013). From national to international—challenges in
cross-border multi-country, multi-vehicle foodborne outbreak
investigations. Eurosurveillance, 18, 20423.

Cox, Jr., & Anthony, L. (2006). Quantitative health risk analysis methods: modeling the
human health impacts of antibiotics used in food animals. New York, NY:
Springer Science & Business Media.

Crim, S. M., Griffin, P. M., Tauxe, R., Marder, E. P., Gilliss, D., Cronquist, A. B., ... &
Lathrop, S. (2015). Preliminary incidence and trends of infection with pathogens
transmitted commonly through food—Foodborne Diseases Active Surveillance
Network, 10 US sites, 2006-2014. Morbidity Mortality Weekly Reports, 64(18),
495-499.

Cruz, C. D. & Fletcher, G. C. (2011). Prevalence and biofilm- forming ability of Listeria
monocytogenes in New Zealand mussel (Perna canaliculus) processing plants.
Food Microbiology, 28(7), 1387-1393.

Czajkowski, R., Ozymko, Z., & Lojkowska, E. (2014). Isolation and characterization of

novel soilborne lytic bacteriophages infecting Dickeya spp. biovar 3 (‘D.
solani’). Plant pathology, 63(4), 758-772.

Davies, J., & Davies, D. (2010). Origins and evolution of antibiotic
resistance. Microbiology and Molecular Biology Reviews, 74(3), 417-433.

Debruyne, L., Gevers, D., & Vandamme, P. (2008). Taxonomy of the family
Campylobacteraceae. In 1. Nachamkin, C. M. Szymanski, & M. J. Blaser (Eds.),
Campylobacter (3 ed. pp. 3-25). Washington, DC: American Society of
Microbiology.

Debretsion, A., Habtemariam, T., Wilson, S., Nganwa, D., & Yehualaeshet, T. (2007).
Real-time PCR assay for rapid detection and quantification of Campylobacter
jejuni on chicken rinses from poultry processing plant. Molecular and Cellular
Probes, 21(3), 177-181.

113


http://www.sciencedirect.com/science/article/pii/B9780123850072000085
https://www.bookdepository.com/publishers/Elsevier-Science-Publishing-Co-Inc
https://www.bookdepository.com/publishers/Elsevier-Science-Publishing-Co-Inc

DeFraites, R. F., Sanchez, J. L., Brandt, C. A., Kadlec, R. P., Haberberger, R. L., Lin, J.
J., & Taylor, D. N. (2014). An outbreak of Campylobacter enteritis associated
with a community water supply on a US military installation. Medical
Surveillance Monthly Report, 21(11), 10-15.

Donald, W. S. (2008). Microbial risk analysis of foods. ASM Press, Washington, D.C.

Dekeyser, P., Gossuin-Detrain, M., Butzler, J.P. & Sternon, J. (1972) Acute enteritis due
to related vibrio: first positive stool cultures. Journal of Infectious Diseases, 125,
390-392.

Delignette-Muller, M., Cornu, M., Pouillot, R. & Denis, J.-B. (2006). Use of bayesian
modelling in risk assessment: Application to growth of Listeria monocytogenes
and food flora in cold-smoked salmon. International Journal of Food
Microbiology, 106(2), 195-208.

Department of Veterinary Services, Malaysia (DVS). (2015). Livestock Statistics
2013/2014. Department of Veterinary Services, Malaysia.

d’Herelle, F. (1917). Sur un microbe invisible antagoniste des bacilles
dysentériques. Critical Reviews Academic Science Paris, 165, 373-375.

Dingle, K. E., McCarthy, N. D., Cody, A. J., Peto, T. E., & Maiden, M. C. (2008).
Extended sequence typing of Campylobacter spp., United Kingdom.Emerging
Infectious Diseases, 14(10), 1620-1622.

Dingle, K. E., Colles, F. M., Falush, D., & Maiden, M. C. (2005). Sequence typing and
comparison of population biology of Campylobacter coli and Campylobacter
jejuni. Journal of Clinical Microbiology, 43(1), 340-347.

Dingle, K. E., Colles, F. M., Ure, R., Wagenaar, J. A., Duim, B., Bolton, F. J., ... &
Maiden, M. C. (2002). Molecular characterization of Campylobacter jejuni
clones: a basis for epidemiologic investigation. Emerging infectious
Diseases, 8(9), 949-955.

Dingle, K. E., Colles, F. M., Wareing, D. R. A, Ure, R., Fox, A. J.,, Bolton, F. E., ... &
Maiden, M. C. J. (2001). Multilocus Sequence Typing System forCampylobacter
jejuni. Journal of Clinical Microbiology, 39(1), 14-23.

Dobrindt, U., & Reidl, J. (2000). Pathogenicity islands and phage conversion:
evolutionary aspects of bacterial pathogenesis. International Journal of Medical
Microbiology, 290(6), 519-527.

Dorscht, J., Klumpp, J., Bielmann, R., Schmelcher, M., Born, Y., Zimmer, M., ...
Loessner, M. J. (2009). Comparative genome analysis of Listeria bacteriophages
reveals extensive mosaicism, programmed translational frameshifting, and a
novel prophage insertion site. Journal of Bacteriology, 191(23), 7206-7215.

Douglas, J. (2013). Bacteriophages. New York, NY: Springer Publising.

114



Doyle, M. P., & Roman, D. J. (1982). Recovery of Campylobacter jejuni and
Campylobacter coli from inoculated foods by selective enrichment. Applied
Environmetal Microbiology, 43, 1343-1353.

Doyle, L. P. (1944). A vibrio associated with swine dysentery. American Journal of
Veterinary Research 5, 3-5.

Eberle, K. N., & Kiess, A. S. (2012). Phenotypic and genotypic methods for typing
Campylobacter jejuni and Campylobacter coli in poultry. Poultry Science, 91(1),
255-264.

ECDC/EMEA. (2009). Joint Technical Report: The bacterial challenge: time to react.
2009, EMEA/576176/20009.

Edwards, D. S., Milne, L. M., Morrow, K., Sheridan, P., Verlander, N. Q., Mulla, R, ...
& Reacher, M. (2014). Campylobacteriosis outbreak associated with
consumption of undercooked chicken liver paté in the East of England, September
2011: identification of a dose-response risk. Epidemiology and
Infection, 142(02), 352-357.

El-Shibiny, A., Scott, A., Timms, A., Metawea, Y., Connerton, P. & Connerton, I.
(2009). Application of a group Il Campylobacter bacteriophage to reduce strains
of Campylobacter jejuni and Campylobacter coli colonizing broiler chickens.
Journal of Food Protection, 72, 733-740.

El-Shibiny, A., Connerton, P.L., Connerton, I.F. (2005). Enumeration and diversity of
cam- pylobacters and bacteriophages isolated during the rearing cycles of free-
range and organic chickens. Applied Environmental Microbiology, 71, 1259-
1266.

Endersen, L., O'Mahony, J., Hill, C., Ross, R. P., McAuliffe, O., & Coffey, A. (2014).
Phage therapy in the food industry. Annual Review of Food Science and
Technology, 5, 327-349.

Engberg, J. (2006). Contributions to the epidemiology of Campylobacter infections.
Dananish Medical Bulletin, 53, 361-89.

Engberg, J., Neimann, J., Nielsen, E. M., Aarestrup, F. M., & Fussing, V. (2004).
Quinolone-resistant Campylobacter infections in Denmark: Risk factors and
clinical consequences. Emerging Infectious Diseases, 10, 1056-1063.

Environmental Protection Agency (EPA), U.S. (2012). Risk Assessment guideline
pathogenic microorganisms. Prepared by the Interagency Microbiological Risk
Assessment Guideline. United States Environmental Protection Agency, USA.

European Food Safety Authority (EFSA). (2015). The European Union summary report
on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks in
2013. European Food Safety Authority Journal, 13(12), 4329.

Fan, H., Mi, Z., Fan, J., Zhang, L., Hua, Y., Wang, L., ... Tong, Y. (2012). A fast method
for large-scale isolation of phages from hospital sewage using clinical drug-
resistant Escherichia coli. African Journal of Biotechnology, 11(22), 6143-6148.

115



FAO/WHO. (2006). Food safety risk analysis. A guide for national food safety
authorities. pp. 1-78.

FAO/WHO. (2005). Food Safety Risk Analysis. Part 1. An Overview and Framework
Manual. Food and Agriculture Organization of the United Nations (FAO). Rome:
Italy.

FAO/WHO. (2001). Joint FAO/WHO expert consultation on risk assessment of micro-
biological hazards in foods. Hazard identification, exposure assessment and
hazard characterization of Campylobacter spp. in broiler chickens and Vibrio spp.
in seafood. 23-27 July 2001, Geneva, Switzerland.

Fauquet, C.M., Mayo, M.A., Maniloff, J., Desselberger, U., & Ball L.A. (2005). Virus
Taxonomy: VIlith Report of the International Committee on Taxonomy of
Viruses. London: Academic Press.

Feodoroff, B., Lauhio, A., Ellstrém, P., & Rautelin, H. (2011). A nationwide study of
Campylobacter jejuni and Campylobacter coli bacteremia in Finland over a 10-
year period, 1998-2007, with special reference to clinical characteristics and
antimicrobial susceptibility. Clinical Infectious Diseases, 53(8), €99-e106.

Fernandez, H., & Hitschfeld, M. (2009). Occurrence of Campylobacter jejuni and
Campylobacter coli and their biotypes in beef and dairy cattle from the south of
Chile. Brazilian Journal of Microbiology, 40(3), 450-454.

Fitzgerald, C. & Nachamkin, I. (2011). Campylobacter and Arcobacter. In J. Versalovic,
K. Carroll, G. Funke, J. Jorgensen, M. Landry & D. Warnock (Eds.), Manual of
Clinical Microbiology (10th ed. pp. 885-899). Washington, DC: ASM Press.

Fitzgerald, F., Whichard, J. & Nachamkin I. (2008). Diagnosis and antimicrobial
susceptibility of Campylobacter species. In I. Nachamkin, C. M. Szymanski, &
M. J. Blaser (Eds.), Campylobacter (3 ed. pp. 227-243). Washington, DC:
American Society of Microbiology.

Food and Drug Administration (FDA). (2009). FDA food code 2009. Washington, DC:
Government Printing Office. USA.

Food and Drug Administration (FDA). (2006). Food additives permitted for direct
addition to food for human consumption; bacteriophage preparation. Fed. Regist.
71, 47729-47732.

Forsythe, S. J. (2002). The microbiological risk assessment of food. Hoboken, NJ:
Blackwell Science Ltd., Blackwell Publishing Company.

Frank, C., Werber, D., Cramer, J. P., Askar, M., Faber, M., an der Heiden, M., ... & Wadl,
M. (2011). Epidemic profile of Shiga-toxin—producing Escherichia coli 0104: H4
outbreak in Germany. New England Journal of Medicine, 365(19), 1771-1780.

Frenzen, P. D. (2008). Economic cost of Guillain-Barré syndrome in the United States.
Neurology, 71, 21-27.

116



Friedman, C. R., Hoekstra, R. M., Samuel, M., Marcus, R., Bender, J., Shiferaw, B., ...
& Carter, M. (2004). Emerging Infections Program FoodNet Working Group.
Risk factors for sporadic Campylobacter infection in the United States: A case-
control study in FoodNet sites. Clinical Infectious Diseases,38(Suppl 3), S285-
S296.

Gélvez, A., Abriouel, H., Benomar, N., Lucas, R. (2010). Microbial antagonists to food-
borne pathogens and biocontrol. Current Opinion in Biotechnology, 21,142-148.

Ganapathy, K., Saleha, A. A., Jaganathan, M., Tan, C. G., Chong, C. T., Tang, S. C., ...
& Bradbury, J. M. (2007). Survey of campylobacter, salmonella and
mycoplasmas in house crows (Corvus splendens) in Malaysia. The Veterinary
Record, 160(18), 622-624.

Garcia, P., Rodriguez, L., Rodriguez, A., Martinez, B. (2010). Food biopreservation:
promising strategies using bacteriocins, bacteriophages and endolysins. Trends in
Food Science and Technology, 21, 373-382.

Garcia, P., Martinez, B., Obeso, J. M., & Rodriguez, A. (2008). Bacteriophages and their
application in food safety. Letters in Applied Microbiology, 47(6), 479-485.

Ghafir, Y., China, B., Dierick, K., De Zutter, L., & Daube, G. (2007). A seven-year
survey of Campylobacter contamination in meat at different production stages in
Belgium. International Journal of Food Microbiology, 116(1), 111-120.

Goh, K. J.,, Ng, W. K., Vaithialingam, M., & Tan, C. T. (1999). A clinical and
electrophysiological study of Guillain-Barré syndrome in Malaysia. Neurol J
Southeast Asia, 4, 67-72.

Gonzalez, 1., Grant, K. A., Richardson, P. T., Park, S. F., & Collins, M. D. (1997).
Specific identification of the enteropathogens Campylobacter jejuni and
Campylobacter coli by using a PCR test based on the ceuE gene encoding a
putative virulence determinant. Journal of Clinical Microbiology, 35(3), 759-763.

Goodridge, L. D., & Bisha, B. (2011). Phage-based biocontrol strategies to reduce
foodborne pathogens in foods. Bacteriophage, 1(3), 130-137.

Goossens, H., Giesendorf, B. A. J., Vandamme, P., Vlaes, L., Van den Borre, C., Koeken,
A., ... & Hofstra, H. (1995). Investigation of an outbreak of Campylobacter
upsaliensis in day care centers in Brussels: analysis of relationships among
isolates by phenotypic and genotypic typing methods.Journal of Infectious
Diseases, 172(5), 1298-1305.

Gormley, F. J., Little, C. L., Rawal, N., Gillespie, I. A., Lebaigue, S., & Adak, G. K.
(2011). A 17-year review of foodborne outbreaks: describing the continuing
decline in England and Wales (1992-2008). Epidemiology and Infection, 139(05),
688-699.

Gradel, K. O., Nielsen, H. L., Schgnheyder, H. C., Ejlertsen, T., Kristensen, B., &
Nielsen, H. (2009). Increased short-and long-term risk of inflammatory bowel

117



disease after salmonella or campylobacter gastroenteritis.
Gastroenterology, 137(2), 495-501.

Guenther, S., Herzig, O., Fieseler, L., Klumpp, J., & Loessner, M. J. (2012). Biocontrol
of Salmonella Typhimurium in RTE foods with the virulent bacteriophage FO1-
E2. International Journal of Food Microbiology, 154(1), 66-72.

Guenther, S., Huwyler, D., Richard, S., and Loessner, M. J. (2009). Virulent
bacteriophage for efficient biocontrol of Listeria monocyto- genes in ready-to-eat
foods. Applied Environmental Microbiology, 75, 93-100.

Guerrero-Beltr, J. A., & Barbosa-C, G. V. (2004). Advantages and limitations on
processing foods by UV light. Food Science and Technology International 10(3),
137-147.

Guttman, B., Raya, R., & Kutter, E. (2005). Basic phagebiology. In E. Kutter & A.
Sulakvelidze (Eds.), Bacteriophages: Biology and applications (pp. 29-66).
BocaRaton, FL: CRC Press.

Guzman-Herrador, B., Vold, L., & Nygard, K. (2012). Surveillance of travel-associated
gastrointestinal infections in Norway, 2009-2010: are they all actually
imported?. Europe, 33, 5.

Hagens, S., & Loessner, M. J. (2010). Bacteriophage for biocontrol of foodborne
pathogens:  Calculations and considerations. Current Pharmaceutical
Biotechnology, 11, 58-68.

Hakkinen, M., Heiski, H., & Hanninen, M.L. (2007). Prevalence of Campylo bacter spp.
in cattle in Finland and antimicrobial susceptibilities of bovine Campylobacter
jejuni strain. Applied Environmental Microbiology, 73,3232-3238 .

Hald, T., Aspinall, W., Devleesschauwer, B., Cooke, R., Corrigan, T., Havelaar, A. H.,
... & Lake, R. J. (2016). World Health Organization estimates of the relative
contributions of food to the burden of disease due to selected foodborne hazards:
a structured expert elicitation. PloS one, 11(1), e0145839.

Hall, C. M., & Page, S. (2012). Tourism in south and southeast Asia. Routledge.

Halvorson, H. A., Schlett, C. D., & Riddle, M. S. (2006). Postinfectious irritable bowel
syndrome—a meta-analysis. The American journal of gastroenterology, 101(8),
1894-1899.

Hammersley, J. & Handscomb, D. (1964). Monte Carlo Methods, John Wiley & Sons,
New York, NY.

Hanlon, G. W. (2007). Bacteriophages: an appraisal of their role in the treatment of
bacterial infections. International Journal of Antimicrobial Agents, 30(2), 118-
128.

Hannon, S. J., Allan, B., Waldner, C., Russell, M. L., Potter, A., Babiuk, L. A,, &
Townsend, H. G. (2009). Prevalence and risk factor investigation of

118



Campylobacter species in beef cattle feces from seven large commercial feedlots
in Alberta, Canada. Canadian Journal of Veterinary Research, 73(4), 275.

Hannu, T., Mattila, L., Rautelin, H., Pelkonen, P., Lahdenne, P., Siitonen, A., &
Leirisalo- Repo, M. (2002). Campylobacter- triggered reactive arthritis: a
population- based study. Rheumatology, 41(3), 312-318.

Hansen, V.M., Rosenquist, H., Baggesen, D.L., Brown, S., Christensen, B.B. (2007).
Characterization of Campylobacter phages including analysis of host range by
selected Campylobacter Penner serotypes. BMC Microbiology, 7, 90.

Hag, 1. U., Chaudhry, W. N., Akhtar, M. N., Andleeb, S., & Qadri, I. (2012).
Bacteriophages and their implications on future biotechnology: a review.
Virology Journal, 9, 1-8.

Haruna, M., Sasaki, Y., Murakami, M., Mori, T., Asai, T., Ito, K., & Yamada, Y. (2013).
Prevalence and antimicrobial resistance of Campylobacter isolates from beef
cattle and pigs in Japan. Journal of Veterinary Medical Science, 75(5), 625-628.

Hathaway, S. C. (2013). Food control from farm to fork: implementing the standards of
Codex and the OIE. Scientific and Technical Review OIE, 32, 479-485.

Havelaar, A. H., Nauta, M. J., Mangen, M.-J. J., de Koeijer, A., Bogaardt, M.-J., Evers,
... van der Zee, H. (2005). Costs and Benefits of Controlling Campylobacter in
the Netherlands—Integrating Risk Analysis, Epidemiology and Economics.
Report 250911009, National Institute for Public Health and the Environment,
Bilthoven, The Netherlands.

Havelaar, A. H., van Pelt, W., Ang, C. W., Wagenaar, J. A., van Putten, J. P., Gross, U.,
& Newell, D. G. (2009). Immunity to Campylobacter: its role in risk assessment
and epidemiology. Critical Reviews in Microbiology, 35(1), 1-22.

Havelaar, A. H., Kirk, M. D., Torgerson, P. R., Gibb, H. J., Hald, T., Lake, R. J., ... &
Zeilmaker, M. (2015). World Health Organization Global Estimates and
Regional Comparisons of the Burden of Foodborne Disease in 2010. PLoS
Medicine, 12(12), 1-23.

Helms, M., Simonsen, J., Olsen, K. E., & Mglbak, K. (2005). Adverse health events
associated with antimicrobial drug resistance in Campylobacter species: a
registry-based cohort study. Journal of Infectious Diseases, 191(7), 1050-1055.

Heuvelink, A. E., van Heerwaarden, C., Zwartkruis-Nahuis, A., Tilburg, J. J., Bos, M.
H., Heilmann, F. G., .. & de Boer, E. (2009). Two outbreaks of
campylobacteriosis associated with the consumption of raw cows' milk.
International Journal of Food Microbiology, 134(1), 70-74.

Hitch, G., Pratten, J., & Taylor, P. W. (2004). Isolation of bacteriophages from the oral
cavity. Letters in Applied Microbiology, 39(2), 215-219.

Hoffman, S. & Scallan, E. (2017). Epidemiology, Cost, and Risk Analysis of Foodborne
Disease. In C.E.R. Dodd, T.G. Aldsworth, R.A. Stein & D.O. Cliver & H.

119



Riemann (Eds.),Foodborne Diseases (pp. 31-63). San Diago, CA:
Publisher Elsevier Science Publishing Co Inc, Academic Press.

Hofreuter, D., Novik, V., & Galan, J. E. (2008). Metabolic diversity in Campylobacter
jejuni enhances specific tissue colonization. Cell host & Microbe, 4(5), 425-433.

Hajberg, A. L. & Refsgaard, J. C. (2005). Model uncertainty - Parameter uncertainty
versus conceptual models. Water Science and Technology 52(6), 177-186.

Hong, J., Kim, J. M., Jung, W. K., Kim, S. H., Bae, W., Koo, H. C., ... & Park, Y. H.
(2007). Prevalence and antibiotic resistance of Campylobacter spp. isolated from
chicken meat, pork, and beef in Korea, from 2001 to 2006.Journal of Food
Protection®, 70(4), 860-866.

Hoornstra, E., & Notermans, S. (2001). Quantitative microbiological risk
assessment. International Journal of Food Microbiology, 66(1), 21-29.

Horn, B. J., & Lake, R. J. (2013). Incubation period for campylobacteriosis and its
importance in the estimation of incidence related to travel. Euro Surveillance, 18,
40.

Horrocks, S. M., Anderson, R. C., Nisbet, D. J., & Ricke, S. C. (2009). Incidence and
ecology of Campylobacter jejuni and coli in animals. Anaerobe, 15(1), 18-25.

Hsieh, S. E., Lo, H. H., Chen, S. T., Lee, M. C., & Tseng, Y. H. (2011). Wide host range
and strong lytic activity of Staphylococcus aureus lytic phage Stau2. Applied and
Environmental Microbiology, 77(3), 756-761.

Hsu, F. C., Shieh, Y. S. C., & Sobsey, M. D. (2002). Enteric bacteriophages as potential
fecal indicators in ground beef and poultry meat. Journal of Food
Protection®, 65(1), 93-99.

Huat, J. T. Y., Saleha, A. A., Abu, J., Ghazali, F. M., Chilek, T. Z. T., Ahmad, ... & Radu,
S. (2010). Thermophilic Campylobacter spp. Occurrence on Chickens at Farm,
Slaughter House and Retail. International Journal of Poultry Science, 9, 134-138.

Hudson, J. A., Billington, C., Wilson, T. & On, S. L. W. (2013). Effect of phage and host
concentration on the inactivation of Escherichia coli O157: H7 on cooked and
raw beef. Food Science and Technology International, 1082013213513031.

Hudson, J. A., Billington, C., Carey-Smith, G., & Greening, G. (2005). Bacteriophages
as biocontrol agents in food. Journal of Food Protection®, 68(2), 426-437.

Hurd, H.S., Enge, C., Sgrensen, L., Wachman, H., Corns, S.M., ... & Grenier, M. (2008).
Risk- based analysis of the Danish pork salmonella program: past and future. Risk
Analysis, 28, 341- 351.

Hussain, I., Mahmood, M.S., Akhtar, M., Khan, A., 2007. Prevalence of Campylobacter

species in meat, milk and other food commodities in Pakistan. Food
Microbiology, 24(3), 219-222.

120


https://www.bookdepository.com/publishers/Elsevier-Science-Publishing-Co-Inc

Hutchinson, D. N., & Bolton, F. J. (1984). An improved blood-free selective medium for
isolation of Campylobacter jejuni from faecal specimens. Journal of Clinical
Pathology, 37, 956-995.

Inglis, G. D., & Kalischuk, L. D. (2004). Direct quantification of Campylobacter jejuni
and Campylobacter lanienae in feces of cattle by real-time quantitative
PCR. Applied and Environmental Microbiology, 70(4), 2296-2306.

Inglis, G. D., Kalischuk, L. D., & Busz, H. W. (2003). A survey of Campylobacter
species shed in faeces of beef cattle using polymerase chain reaction. Canadian
Journal of Microbiology, 49(11), 655-661.

International Organization for Standardization (ISO). (2006a). 1SO10272-1: 2006.
Microbiology of food and animal feeding stuffs - horizontal method for detection
and enumeration of Campylobacter spp. Part 1: Detection method. Geneva: 1SO,
2006.

International Organization for Standardization (1SO). (2006b). 1SO10272-2: 2006.
Microbiology of food and animal feeding stuffs - horizontal method for detection
and enumeration of Campylobacter spp. Part 1: Colony-count technique. Geneva:
ISO, 2006.

Jacobs-Reitsma, W., Lyhs, U., & Wagenaar, J. (2008). Campylobacter in the food
supply. In 1. Nachamkin, C. M. Szymanski, & M. J. Blaser (Eds.), Campylobacter
(3 ed. pp. 627-643). Washington, DC: American Society of Microbiology.

Jahurul, M. H. A., Jinap, S., Ang, S. J., Abdul-Hamid, A., Hajeb, P., ... & Zaidul, I. S.
M. (2010). Dietary exposure to heterocyclic amines in high-temperature cooked
meat and fish in Malaysia. Food Additives and Contaminants, 27(8), 1060-1071.

Jaime, A. L., Joan, S., Lee, B., Nancy, S., Sydney, M. H., Eleanor, L., ... & Laurene, M.
(2002). Campylobacter upsaliensis: another pathogen for consideration in the
United States. Clinical Infectious Diseases, 34(11), €59-e60.

Jamala, M., Hussaina, T., Dasb, C., Andleeba, S. (2015). Inhibition of clinical multi-drug
resistant Klebsiella pneumoniae biofilm by Sipho- viridae bacteriophage Z.
Scientific Letters, 3(2),122-126.

Janssen, R., Krogfelt, K. A., Cawthraw, S. A., van Pelt, W., Wagenaar, J. A., & Owen,
R. J. (2008). Host-pathogen interactions in Campylobacter infections: the host
perspective. Clinical microbiology reviews, 21(3), 505-518.

Jarvis, B. (2000). Sampling for microbiological analysis. In B. M. Lund, T. C. Baird-
Parker, & G.W. Gould (Eds.). The microbiological safety and quality of Food
(Vol. I, pp. 1727-1728). Gaithersburg, Maryland: Aspen Publishers.

Jassim, S. A. A., Abdulamir, A. S., & Bakar, F. A. (2012). Novel phage-based bio-

processing of pathogenic Escherichia coli and its biofilms. World Journal of
Microbiology and Biotechnology, 28(1), 47-60.

121



Jensen, A. N., Andersen, M. T., Dalsgaard, A., Baggesen, D. L., & Nielsen, E. M. (2005).
Development of real- time PCR and hybridization methods for detection and
identification of thermophilic Campylobacter spp. in pig faecal samples. Journal
of Applied Microbiology, 99(2), 292-300.

Jonczyk, E., Ktak, M., Migdzybrodzki, R., & Gorski, A. (2011). The influence of external
factors on bacteriophages—review. Folia microbiologica, 56(3), 191-200.

Jones, F. S., Orcutt, M., & Little, R. B. (1931). Vibrios (Vibrio jejuni, n. sp.) associated
with intestinal disorders of cows and calves. The Journal of Experimental
Medicine, 53(6), 853-863.

Juneja, V.K., Marks, H.M., & Huang, L. (2003). Growth and heat resistance Kinetic
variation among various isolates of Salmonella and its application to risk
assessment. Risk Analysis, 23(1), 199— 213.

Kaakoush, N. O., Castafio-Rodriguez, N., Mitchell, H. M., & Man, S. M. (2015). Global
epidemiology of Campylobacter infection. Clinical Microbiology Reviews, 28(3),
687-720.

Kalatzis, P. G., Bastias, R., Kokkari, C., & Katharios, P. (2016). lIsolation and
Characterization of Two Lytic Bacteriophages, ¢St2 and ¢Grnl; Phage Therapy
Application for Biological Control of Vibrio alginolyticus in Aquaculture Live
Feeds. PloS one, 11(3), e0151101.

Kapperud, G. (1994). Campylobacter infections: Epidemiology, risk factors and
preventive measures (in Norwegian). Tidskr Nor Lageforen, 114, 795-799.

Karmali, M. A., Simor, A. E., Roscoe, M., Fleming, P. C., Smith, S. S., & Lane, J. (1986).
Evaluation of a blood-free, charcoal-based, selective medium for the isolation of
Campylobacter organisms from feces. Journal of Clinical Microbiology, 23(3),
456-459.

Kashoma, I. P., Kassem, I. I., Kumar, A., Kessy, B. M., Gebreyes, W., Kazwala, R. R.,
& Rajashekara, G. (2015). Antimicrobial resistance and genotypic diversity of
Campylobacter isolated from pigs, dairy, and beef cattle in Tanzania. Frontiers
in Microbiology, 6, 1240.

Kastbjerg, V. G., Nielsen, D. S., & Arneborg, N. (2009). Response of Listeria
monocytogenes to disinfection stress at the single-cell and population levels as
monitored by intracellular pH measurements and viable-cell counts. Applied and
Environmental Microbiology, 75(13), 4550-4556.

Kemper, N. (2008). Veterinary antibiotics in the aquatic and terrestrial
environment. Ecological Indicators, 8(1), 1-13.

Ketley, J. M. (1997). Pathogenesis of enteric infection by Campylobacter.
Microbiology, 143(1), 5-21.

Kim, J. M., Hong, J. B., Bae, W. K., Koo, H. C., Kim, S. H., & Park, Y. H. (2010).
Prevalence, antibiograms, and transferable tet(O) plasmid of Campylobacter jejuni

122



and Campylobacter coli isolated from raw chicken, pork, and human clinical cases
in Korea. Journal of Food Protection, 73(8), 1430-1437.

Kim, JW., Siletzky, R. M., & Kathariou, S. (2008). Host ranges of Listeria-specific
bacteriophages from the turkey processing plant environment in the United States.
Applied Environmental Microbiology, 74, 6623-6630.

Kirk, M. D., Pires, S. M., Black, R. E., Caipo, M., Crump, ... & Angulo, F. J. (2015).
World Health Organization Estimates of the Global and Regional Disease Burden
of 22 Foodborne Bacterial, Protozoal, and Viral Diseases, 2010: A Data
Synthesis. PL0oS Medicine, 12(12), 1-21.

Kirk, M., Glass, K., Ford, L., Brown, K., & Hall, G. (2014). Foodborne illness in
Australia: Annual incidence circa 2010. Canberra, ACT: National Centre for
Epidemiology and Population Health, Australian National University.

Klumpp, J., & Loessner, M. J. (2013). Listeria phages. Bacteriophage, 3(3), e26861.

Konkel, M. E., Gray, S. A,, Kim, B. J., Garvis, S. G., & Yoon, J. (1999). Identification
of the Enteropathogens Campylobacter jejuni and Campylobacter coli Based on
the cadF Virulence Gene and Its Product. Journal of Clinical Microbiology, 37(3),
510-517.

Korsak, D., Mackiw, E., Rozynek, E., & Zylowska, M. (2015). Prevalence of
Campylobacter spp. in retail chicken, turkey, pork, and beef meat in Poland
between 2009 and 2013. Journal of Food Protection®, 78(5), 1024-1028.

Kudva, I. T., Jelacic, S., Tarr, P. I., Youderian, P., & Hovde, C. J. (1999). Biocontrol of
Escherichia coli 0157 with 0O157-specific bacteriophages. Applied
Environmental Microbiology, 65, 3767-3773.

Kulikov, E., Kropinski, A. M., Golomidova, A., Lingohr, E., Govorun, V., Serebryakova,
M., ... & Letarov, A. (2012). Isolation and characterization of a novel indigenous
intestinal N4-related coliphage vB_EcoP_G7C. Virology, 426(2), 93-99.

Krumperman, P. H. (1983). Multiple antibiotic resistance indexing of Escherischia coli
to identify high-risk sources of fecal contamination of food. Applied and
Environmental Microbiology, 46,165e170.

Kutter, E. (2009). Phage therapy: bacteriophages as natural, self-replicating
antimicrobials. In E. Goldman and L. H. Green (Eds.), Practical Handbook of
Microbiology (2nd ed. p. 713-730). Boca Raton, FL : CRC Press.

Kutter, E. S. A. (2005). Bacteriophages Biology and Applications. Boca Raton, FL: CRC
Press.

Kutter, E. (1997). Phage therapy: bacteriophages as antibiotics. Evergreen State College,

Olympia, WA. (Online.) http://www. evergreen.
edu/phage/phagetherapy/phagetherapy. htm. Accessed April 25, 2016.

123



Kwiatek, M., Parasion, S., Mizak, L., Gryko, R., Bartoszcze, M., & Kocik, J. (2012).
Characterization of a bacteriophage, isolated from a cow with mastitis, that is lytic
against Staphylococcus aureus strains. Archives of Virology, 157(2), 225-234.

LaGier, M. J., Joseph, L., Passaretti, T. V, Musser, K. a, & Cirino, N. M. (2004). A real-
time multiplexed PCR assay for rapid detection and differentiation of
Campylobacter jejuni and Campylobacter coli. Molecular and Cellular Probes,
18(4), 275-82.

Lammerding, A. M., & Fazil, A. (2000). Hazard identification and exposure assessment
for microbial food safety risk assessment. International Journal of Food
Microbiology, 58(3), 147-157.

Lapierre, L., Arias, M. L., & Ferndndez, H. (2016). Antimicrobial Resistance in
Campylobacter spp. In Campylobacter spp. and Related Organisms in
Poultry (pp. 165-183). New York, NY: Springer International Publishing.

Lastovica, A. J., & le Roux, E. (2000). Efficient isolation of Campylobacteria from
stools. Journal of Clinical Microbiology, 38(7), 2798-2799.

Lau, G. L., Sieo, C. C., Tan, W. S., Hair-Bejo, M., Jalila, A., & Ho, Y. W. (2010).
Efficacy of a bacteriophage isolated from chickens as a therapeutic agent for
colibacillosis in broiler chickens. Poultry science, 89(12), 2589-2596.

Laxminarayan, R., Duse, A., Wattal, C., Zaidi, A. K., Wertheim, H. F., Sumpradit, N., ...
& Greko, C. (2013). Antibiotic resistance—the need for global solutions. The
Lancet Infectious Diseases, 13(12), 1057-1098.

Lee, W. S., & Puthucheary, S. D. (2002). Bacterial enteropathogens isolated in childhood
diarrhoea in Kuala Lumpur--the changing trend. The Medical Journal of
Malaysia, 57(1), 24-30.

Lee, C. Y, Tai, C. L., & Lin, S. C. (1994). Occurrence of plasmids and tetracycline
resistance among Campylobacter jejuni and Campylobacter coli isolated from
whole market chickens and clinical samples. International Journal of Food
Microbiology, 24,161-170.

Leverentz, B., Conway, W.S., Alavidze, Z., Janisiewicz, W. J., Fuchs, Y., Camp, M. J.,
Chighladze, E., Sulakvelidze, A. (2001). Examination of bacteriophage as a
biocontrol method for Salmonella on fresh-cut fruit: a model study. Journal of
Food Protection, 64, 1116-1121.

Levy, A. J. (1946). A gastro-enteritis outbreak probably due to a bovine strain of
Vibrio. The Yale journal of Biology and Medicine, 18(4), 243.

Li, L., & Zhang, Z. (2014). Isolation and characterization of a virulent bacteriophage
SPW specific for Staphylococcus aureus isolated from bovine mastitis of lactating
dairy cattle. Molecular Biology Reports, 41(9), 5829-5838.

Lim, V. K. E. . (2007). Infectious Diarrhoea. Medicina Journal Malaysia, 62(3), 87.

124



Lim, Y. S., Jegathesan, M., & Wong, Y. H. (1984). Campylobacter jejuni as a cause of
diarrhoea in Kuala Lumpur, Malaysia. Medical Journal Malaysia, 39(4).

Lindblom, G. B., Sjogren, E., Hansson-Westerberg, J., & Kaijser, B. (1995).
Campylobacter upsaliensis, C. sputorum sputorum and C. concisus as common
causes of diarrhoea in Swedish children. Scandinavian journal of Infectious
Diseases, 27(2), 187-188.

Line, J. E. (2001). Development of a selective differential agar for isolation and
enumeration of Campylobacter spp. Journal of Food Protection®, 64(11), 1711-
1715.

List of  Prokaryotic names with Standing in Nomenclature (LPSN). Genes
Campylobacter http://wwwbacterionet/campylobacterhtml. Accessed Aprill 2,
2016.

Litrup, E., Torpdahl, M., & Nielsen, E. M. (2007). Multilocus sequence typing performed
on Campylobacter coli isolates from humans, broilers, pigs and cattle originating
in Denmark. Journal of Applied Microbiology, 103(1), 210-218.

Liu, B., Wu, S., Song, Q., Zhang, X., & Xie, L. (2006). Two novel bacteriophages of
thermophilic bacteria isolated from deep-sea hydrothermal fields. Current
Microbiology, 53(2), 163-166.

Loessner, M. J., & Scherer, S. (1995). Organization and transcriptional analysis of the
Listeria phage A511 late gene region comprising the major capsid and tail sheath
protein genes cps and tsh. Journal of Bacteriology, 177:6601-6609.

Loessner, M., & Busse, M. (1990). Bacteriophage Typing of Listeria Species. Applied
and Environmental Microbiology, 56(6),1912-1918

Loretz, M., Stephan, R., & Zweifel, C. (2011). Antibacterial activity of decontamination
treatments for cattle hides and beef carcasses. Food Control, 22(3), 347-359.

Loc-Carrillo, C. M. (2004). Bacteriophage control of campylobacters in poultry
production (Doctoral dissertation, University of Nottingham).

Louwen, R., van Baarlen, P., van Vliet, A. H. M., van Belkum, A., Hays, J. P., & Endtz,
H. P. (2012). Campylobacter bacteremia: a rare and under-reported
event?. European Journal of Microbiology and Immunology, 2(1), 76-87.

Lu, Z., & Breidt, F. (2015). Escherichia coli 0157: H7 bacteriophage ®241 isolated from
an industrial cucumber fermentation at high acidity and salinity.Frontiers in
Microbiology, 6.

Lund, M., Nordentoft, S., Pedersen, K., & Madsen, M. (2004). Detection of
Campylobacter spp. in chicken fecal samples by real-time PCR. Journal of
Clinical Microbiology, 42(11), 5125-5132.

Ly-chatain, M. H. (2014). The factors affecting effectiveness of treatment in phages
therapy. Frontiers in Microbiology, 5, 1-7.

125


http://www.bacterio.net/campylobacter.html

Maiden, M. C., Bygraves, J. A., Feil, E., Morelli, G., Russell, J. E., Urwin, R., ... &
Feavers, 1. M. (1998). Multilocus sequence typing: a portable approach to the
identification of clones within populations of pathogenic
microorganisms. Proceedings of the National Academy of Sciences, 95(6), 3140-
3145.

Man, S. M. (2011). The clinical importance of emerging Campylobacter species. Nature
Reviews Gastroenterology and Hepatology, 8(12), 669-685.

Mangen, M. J. J., Havelaar, A. H., & De Wit, G. A. (2004). Campylobacteriosis and
sequelae in the Netherlands-Estimating the disease burden and the costs-of-
illness.

Marian, M. N., Aminah, S. S., Zuraini, M. I, Son, R., Maimunah, M., Lee, H. Y., ... &
Elexson, N. (2012). MPN-PCR detection and antimicrobial resistance of Listeria
monocytogenes isolated from raw and ready-to-eat foods in Malaysia. Food
Control, 28(2), 309-314.

Marimuthu, M., Adamu, L., Abdullah, F., Sadiq, M., Zin, M., ... & Mohammed, K.
(2015). Antimicrobial Residues in Beef Animals Slaughtered in Abattoir and
Non-Abattoir Small Holders Slaughter Houses in Negeri Sembilan, Malaysia.
Alexandria Journal of Veterinary Sciences, 44(1), 1.

Marklinder, I. M., Lindblad, M., Eriksson, L. M., Finnson, A. M., & Lindgvist, R. (2004).
Home storage temperatures and consumer handling of refrigerated foods in
Sweden. Journal of Food Protection®, 67(11), 2570-2577.

Marks, T., & Sharp, R. (2000). Bacteriophages and biotechnology: a review.Journal of
Chemical Technology and Biotechnology, 75(1), 6-17.

Marsh, M., & Helenius, A. (2006). Virus entry: open sesame. Cell, 124(4), 729-740.

Martin, B., Jofre, A., Garriga, M., Hugas, M., & Aymerich, T. (2004). Quantification of
Listeria monocytogenes in fermented sausages by MPN-PCR method. Letters in
Applied Microbiology, 39, 290e295.

Martin, W. T., Patton, C. M., Morris, G. K., Potter, M. E., & Puhr, N. D. (1983). Selective
enrichment broth medium for isolation of Campylobacter jejuni. Journal of
Clinical Microbiology, 17(5), 853-855.

Martinez-Hernandez, G. B., Huertas, J. P., Navarro-Rico, J., Gomez, P. A., Artés, F.,
Palop, A., & Artés-Herndndez, F. (2015). Inactivation kinetics of foodborne
pathogens by UV-C radiation and its subsequent growth in fresh-cut kailan-hybrid
broccoli. Food Microbiology, 46, 263-271.

Martinot, M., Jaulhac, B., Moog, R., De Martino, S., Kehrli, P, ..., & Piemont, Y. (2001).
Campylobacter lari bacteremia. Clinical microbiology and infection, 7(2), 96-97.

Mathew, A. G., Cissell, R., & Liamthong, S. (2007). Antibiotic resistance in bacteria
associated with food animals: A United States perspective of livestock
production. Foodborne Pathogens and Disease, 4(2), 115-133.

126



Matsuzaki, S., Rashel, M., Uchiyama, J., Sakurai, S., Ujihara, T., Kuroda, M., ... & Imai,
S. (2005). Bacteriophage therapy: a revitalized therapy against bacterial infectious
diseases. Journal of Infection and Chemotherapy, 11(5), 211-219.

McCrackin, M. A., Helke, K. L., Galloway, A. M., Poole, A. Z., Salgado, C. D., &
Marriott, B. P. (2016). Effect of Antimicrobial Use in Agricultural Animals on
Drug-resistant Foodborne Campylobacteriosis in Humans: A Systematic
Literature Review. Critical Reviews in Food Science and Nutrition, 56, 2115-
2132.

McDowell, R. M., & McElvaine, M. D. (1997). Long-term sequelae to foodborne
disease. Revue scientifique et technique (International Office of
Epizootics), 16(2), 337-341.

McMeekin, T. A., Olley, J., Ratkowsky, D. A. & Ross, T. (2002). Predictive
microbiology: towards the interface and beyond. International Journal of Food
Microbiology, 73(2-3), 395-407.

Miliotis, M. D., & Bier, J. W. (2003). International handbook of foodborne
pathogens (Vol. 125). BocaRaton, FL: CRC Press.

Miller, W. G., Englen, M. D., Kathariou, S., Wesley, I. V., Wang, G., ... & Mandrell, R.
E. (2006). Identification of host-associated alleles by multilocus sequence typing
of Campylobacter coli strains from food animals. Microbiology, 152(1), 245-255.

Ministry of Health, Malaysia (MOH). (2016). Health facts. Available online:
http://vlib.moh.gov.my/cms/content.jsp?id=com.tms.cms.section.Section_3549e
a8f-c0a81049-874bd300-302e756b Accessed June 25, 2016.

Ministry of Health (MoH) Malaysia. (2003). Malaysian Adult Nutrition Survey 2003:
Habitual Food Intake of Adults Aged 18 to 59 years, 7. Malaysia: Ministry of
Health Malaysia.

Ministry of Primary Industries (MPI). (2016). Foodborne Disease in New Zealand 2015.
MPI Technical Paper No: 2016/54. New Zealand: Ministry of Primary Industries.

Moffatt, C. R. M., Greig, A., Valcanis, M., Gao, W., Seemann, T., Howden, B. P., &
Kirk, M. D. (2016). A large outbreak of Campylobacter jejuni infection in a
university college caused by chicken liver paté, Australia, 2013. Epidemiology
and Infection, 1-8.

Mokhtari, A., Frey, H. & Jaykus, L. (2006). Application of classification and regression
trees for sensitivity analysis of the Escherichia coli 0157:H7 food safety process
risk model. Journal of Food Protection, 69(3), 609-18.

Moore, D. & McCabe, G. (2003), Introduction to the Practice of Statistics, 4th edn,W.H.
Freeman and Company, New York.

Morgan, M. G., & Henrion, M. (1990). Uncertainty: a Guide to dealing with uncertainty
in quantitative risk and policy analysis Cambridge University Press. New York,
New York, USA.

127


http://vlib.moh.gov.my/cms/content.jsp?id=com.tms.cms.section.Section_3549ea8f-c0a81049-874bd300-302e756b
http://vlib.moh.gov.my/cms/content.jsp?id=com.tms.cms.section.Section_3549ea8f-c0a81049-874bd300-302e756b

Motarjemi, Y. (2013). Encyclopedia of food safety. Academic Press. Public Health
England : Notifiable diseases and causative organisms: how to
report.https://www.gov.uk/guidance/natifiable-diseases-and-causative-
organisms-how-to-report#laboratories-report-notifiable-organisms-causative-
agents Accessed July 2, 2016.

Mshana, S. E., Joloba, M., Kakooza, A., & Kaddu-Mulindwa, D. (2009). Campylobacter
spp among children with acute diarrhea attending Mulago hospital in Kampala-
Uganda. African Health Sciences, 9(3), 201-205.

Mukhopadhya, I., Thomson, J. M., Hansen, R., Berry, S. H., EI-Omar, E. M., & Hold,
G. L. (2011). Detection of Campylobacter concisus and other Campylobacter
species in colonic biopsies from adults with ulcerative colitis.PLoS One, 6(6),
€21490.

Mungai, E. A., Behravesh, C. B., & Gould, L. H. (2015). Increased outbreaks associated
with nonpasteurized milk, United States, 2007-2012. Emerging Infectious
Diseases, 21(1), 119-122.

Murphy, C., Carroll, C., & Jordan, K. N. (2006). Environmental survival mechanisms of
the foodborne pathogen Campylobacter jejuni. Journal of Applied
Microbiology, 100(4), 623-632.

Nachamkin, 1., Szymanski, M. C. & Blaser, J. M. (2008). Campylobacter (3rd ed.).
Washington, DC: American Society of Microbiology.

Nachamkin, 1. (2002). Chronic effects of Campylobacter infection. Microbes and
Infection, 4(4), 399-403.

Nagy, M. T., & Hla, S. M. (2013). Campylobacter fetus sepsis in an immunocompetent
patient with haematological complication. BMJ Case Reports, 2013,
bcr2013008610.

Nasser, A., & Oman, S. (1999). Quantitative assessment of the inactivation of pathogenic
and indicator viruses in natural water sources. Water Research, 33,1748-1752.

Nauta, M.J. & Havelaar, A.H. (2008). Risk-based standards for Campylobacter in the
broiler meat chain. Food Control, 19, 372-381.

Nauta, M. J., Jacobs-Reitsma, W. F., & Havelaar, A. H. (2007). A risk assessment model
for campylobacter in broiler meat. Risk Analysis, 27(4), 845-861.

Nauta, M.J., Litman, S., Barker, G.C., Carlin, F., 2003. A retail and consumer phase
model for exposure assessment of Bacillus cereus. International Journal of Food
Microbiology, 83, 205-218.

Nauta, M. J. (2002). Modelling bacterial growth in quantitative microbiological risk

assessment: Is it possible? International Journal of Food Microbiology, 73(2-3),
297-304.

128



Nauta, M. J. (2001). A modular process risk model structure for quanti- tative
microbiological risk assessment and its application in an exposure assessment of
Bacillus cereus in a Repfed. Rivm report 149106007, National institute for Public
Health and the Environment, Bilthoven.

Nayak, R., Stewart, T. M., & Nawaz, M. S. (2005). PCR identification of Campylobacter
coli and Campylobacter jejuni by partial sequencing of virulence
genes. Molecular and Cellular Probes, 19(3), 187-193.

Newell, D. G., Koopmans, M., Verhoef, L., Duizer, E., Aidara-Kane, A., Sprong, H., ...
Kruse, H. (2010). Food-borne diseases - the challenges of 20 years ago still persist
while new ones continue to emerge. International Journal of Food Microbiology,
139 Suppl , S3-15.

Nielsen, H., Hansen, K. K., Gradel, K. O., Kristensen, B., Ejlertsen, T., @stergaard, C.,
& Schgnheyder, H. C. (2010). Bacteraemia as a result of Campylobacter species:
a population- based study of epidemiology and clinical risk factors. Clinical
Microbiology and Infection, 16(1), 57-61.

Nielsen, E.M. (2002) Occurrence and strain diversity of thermophilic Campylobacters in
cattle of different age groups in dairy herds. Letters in Applied Microbiology, 35,
85-89.

Niu, Y. D., McAllister, T. A., Xu, Y., Johnson, R. P., Stephens, T. P., & Stanford, K.
(2009). Prevalence and impact of bacteriophages on the presence of Escherichia
coli O157: H7 in feedlot cattle and their environment. Applied and Environmental
Microbiology, 75(5), 1271-1278.

Noormohamed, A., & Fakhr, M. (2014). Molecular Typing of Campylobacter jejuni and
Campylobacter coli Isolated from Various Retail Meats by MLST and PFGE.
Foods, 3(1), 82-93.

Noormohamed, A., & Fakhr, M. K. (2013). A higher prevalence rate of Campylobacter
in retail beef livers compared to other beef and pork meat cuts. International
Journal of Environmental Research and Public Health, 10(5), 2058-2068.

Nor Faiza, S., Saleha, A. A., Jalila, A., & Fauziah, N. (2013). Research Note Occurrence
of Campylobacter and Salmonella in ducks and duck eggs in Selangor,
Malaysia. Tropical Biomedicine, 30(1), 155-158.

O’Flynn, G., Ross, R.P., Fitzgerald, G.F. & Coffey A. (2004). Evaluation of a cocktail
of three bacteriophages for biocontrol of Escherichia coli O157:H7. Applied
Environmental Microbiology, 70, 3417-3424.

Oliveira, H., Sillankorva, S., Merabishvili, M., Kluskens, L. D., & Azeredo, J. (2015).
Unexploited opportunities for phage therapy. Frontiers in Pharmacology, 6, 1-4.

Oliveira, M., Vifias, I., Colas, P., Anguera, M., Usall, J., & Abadias, M. (2014).

Effectiveness of a bacteriophage in reducing Listeria monocytogenes on fresh-cut
fruits and fruit juices. Food Microbiology, 38, 137-142.

129



Olson, C. K., Ethelberg, S., van Pelt, W., & Tauxe, R. V. (2008). Epidemiology of
Campylobacter jejuni infections in industrialized nations. In In: I. Nachamkin &
M. J. Blaser (Eds.), Campylobacter (3rd ed. pp. 163-189). Washington, DC: ASM
press.

Owens, J., Barton, M. D., & Heuzenroeder, M. W. (2013). The isolation and
characterization of Campylobacter jejuni bacteriophages from free range and
indoor poultry. Veterinary Microbiology, 162(1), 144-150.

Oyarzabal, O. A., & Battie, C. (2012). Immunological methods for the detection of
Campylobacter Spp.-current applications and potential use in biosensors.
INTECH Open Access Publisher.

Oyarzabal, O. A., Backert, S., Nagaraj, M., Miller, R. S., Hussain, S. K., & Oyarzabal,
E. A. (2007). Efficacy of supplemented buffered peptone water for the isolation
of Campylobacter jejuni and C. coli from broiler retail products. Journal of
Microbiological Methods, 69(1), 129-136.

Oyofo, B. A, Thornton, S. A., Burr, D. H., Pavlovskis, O. R., & Guerry, P. (1992).
Specific detection of Campylobacter jejuni and Campylobacter coli by using
polymerase chain reaction. Journal of Clinical Microbiology, 30(10), 2613-2619.

Park, M., Lee, J. H., Shin, H., Kim, M., Choi, J., Kang, D. H., ... & Ryu, S. (2012).
Characterization and comparative genomic analysis of a novel bacteriophage,
SFP10, simultaneously inhibiting both Salmonella enterica and Escherichia coli
0157: H7. Applied and Environmental Microbiology, 78(1), 58-69.

Park, S. C., Shimamura, I., Fukunaga, M., Mori, K. I., & Nakai, T. (2000). Isolation of
bacteriophages specific to a fish pathogen, Pseudomonas plecoglossicida, as a
candidate for disease control. Applied and Environmental Microbiology, 66(4),
1416-1422.

Parkhill, J., Wren, B. W., Mungall, K., Ketley, J. M., Churcher, C., Basham, D., ... &
Jagels, K. (2000). The genome sequence of the food-borne pathogen
Campylobacter jejuni reveals hypervariable sequences. Nature, 403(6770), 665-
668.

Patterson, M. (2005). Microbiology of pressure- treated foods. Journal of Applied
Microbiology, 98(6), 1400-1409.

Payne, R.J., Jansen, V.A. (2003). Pharmacokinetic principles of bacteriophage therapy.
Clinical Pharmacokinetics, 42, 315-325.

Perera, M. N., Abuladze, T., Li, M., Woolston, J., & Sulakvelidze, A. (2015).
Bacteriophage cocktail significantly reduces or eliminates Listeria
monocytogenes contamination on lettuce, apples, cheese, smoked salmon and
frozen foods. Food Microbiology, 52, 42-48.

Persson, S., & Olsen, K. E. (2005). Multiplex PCR for identification of Campylobacter
coli and Campylobacter jejuni from pure cultures and directly on stool
samples. Journal of Medical Microbiology, 54(11), 1043-1047.

130



Peterson, M. C. (2003). Campylobacter jejuni enteritis associated with consumption of
raw milk. Journal of Environmental Health, 65(9), 20.

Pezzotti, G., Serafin, A., Luzzi, I., Mioni, R., Milan, M., & Perin, R. (2003). Occurrence
and resistance to antibiotics of Campylobacter jejuni and Campylobacter coli in
animals and meat in northeastern Italy. International Journal of Food
Microbiology, 82(3), 281-287.

Pires, S. M., Vigre, H., Makela, P., & Hald, T. (2010). Using outbreak data for source
attribution of human salmonellosis and campylobacteriosis in Europe. Foodborne
Pathogens and Disease, 7(11), 1351-1361.

Pitk&dnen, T. (2013). Review of Campylobacter spp. in drinking and environmental
waters. Journal of Microbiological Methods, 95(1), 39-47.

Pratt, A. & Korolik, V. (2005). Tetracycline resistance of Australian Campylobacter
jejuni and Campylobacter coli isolates. Journal of Antimicrobial Chemotherapy,
55, 452-460.

Premarathne, J. M. K. J. K., Thung, T. Y., New, C. Y., Huat J. T.Y.,BasriD. F., ... &
Radu S. (2017). Distribution of bacteriophages in Malaysian food commodities.
International Food Research Journal, 24(2), 888-896.

Rakhuba, D. V., Kolomiets, E. I., Dey, E. S., & Novik, G. I. (2010). Bacteriophage
receptors, mechanisms of phage adsorption and penetration into host cell. Polish
Journal of Microbiology, 59(3), 145-155.

Ramos, B., Miller, F. A., Branddo, T. R., Teixeira, P., & Silva, C. L. (2013). Fresh fruits
and vegetables—an overview on applied methodologies to improve its quality and
safety. Innovative Food Science and Emerging Technologies, 20, 1-15.

Rautelin, H., Jusufovic, J., & Héanninen, M. L. (1999). Identification of hippurate-
negative thermophilic Campylobacters. Diagnostic Microbiology and Infectious
Disease, 35(1), 9-12.

Ray, B., & Bhunia, A. (2014). Fundamental Food Microbiology. 5" ED. NW: USA,
CRC press.

Raya, R.R., Oot, R. A., & Moore-Maley, B. (2011). Naturally resident and exogenously
applied T4-like and T5-like bacteriophages can reduce Escherichia coli 0157:H7
levels in sheep guts. Bacteriophage, 1(1), 15-24.

Raya, R. R., Varey, P., Dyen, R. A., Callaway, R., M., & Brabban, A.D. (2006).
Isolation and characterization of a new T-even bacteriophage, CEV1, and
determination of its potential to reduce Escherichia coli 0157:H7 levels in sheep.
Applied and Environmental Microbiology, 72(9), 6405-6410.

Smadi, H. & Sargeant, J.M. (2013). Quantitative risk assessment of human salmonellosis

in Canadian broiler chicken breast from retail to consumption. Risk analysis,
33(2), 232-248.

131



Rahimi, E., Ameri, M., Ali, M. M., Chakeri, A. & Bahrami, A. R. (2013). Prevalence
and antimicrobial resistance of Campylobacter jejuni and Campylobacter coli
isolated from raw camel, beef, and water buffalo meat in Iran. Comparative
Clinical Pathology, 22, 467-473.

Smid, J., de Jonge, R., Havelaar, A. H., & Pielaat, A. (2013). Variability and uncertainty
analysis of the cross-contamination ratios of salmonella during pork cutting. Risk
Analysis, 33(6), 1100-15.

Redmond, E. C. & Griffith, C. J. (2003). Consumer food handling in the home: A review
of food safety studies. Journal of Food Protection, 66(1),130-161.

Ritz, M., Nauta, M. J., Teunis, P. F.,vanLeusden, F., Federighi, M., & Havelaar, A. H.,
(2007). Modelling of Campylobacter survival in frozen chickenmeat. Journal of
Applied Microbiology, 103, 594-600.

Robertson, L. J., Greig, J. D., Gjerde, B., & Fazil, A. (2005). The potential for acquiring
cryptosporidiosis or giardiosis from consumption of mung bean sprouts in
Norway: a preliminary step-wise risk assessment. International Journal of Food
Microbiology, 98(3), 291-300.

Rocourt, J., Ackermann, H. W., Martin, M., Schrettenbrunner, A., & Seeliger, H. P. R.
(1983). Morphology of Listeria innocua bacteriophages. In Annales de I'Institut
Pasteur/Virologie (Vol. 134, No. 2, pp. 245-250). Elsevier Masson.

Rosenquist, H., Nielsen, N. L., Sommer, H. M., Ngrrung, B., & Christensen, B. B.
(2003). Quantitative risk assessment of human campylobacteriosis associated
with thermophilic Campylobacter species in chickens. International Journal of
Food Microbiology, 83(1), 87-103.

Ross, T., Rasmussen, S., Fazil, A., Paoli, G., & Sumner, J. (2009). Quantitative risk
assessment of Listeria monocytogenes in ready-to-eat meats in Australia.
International Journal of Food Microbiology, 131(2-3), 128-137.

Rossi, L. P., Almeida, R. C., Lopes, L. S., Figueiredo, A. C., Ramos, M. P., & Almeida,
P. F.(2011). Occurrence of Listeria spp. in Brazilian fresh sausage and control of
Listeria monocytogenes using bacteriophage P100. Food Control, 22(6), 954-
958.

Rousseau, G. M., & Moineau, S. (2009). Evolution of Lactococcus lactis phages within
a cheese factory. Applied and Environmental Microbiology, 75(16), 5336-5344.

Rudi, K., Hgidal, H. K., Katla, T., Johansen, B. K., Nordal, J., & Jakobsen, K. S. (2004).
Direct real-time PCR quantification of Campylobacter jejuni in chicken fecal and
cecal samples by integrated cell concentration and DNA purification. Applied and
Environmental Microbiology, 70(2), 790-797.

Ruiz-Palacios, G. M., Calva, J. J., Pickering, L. K., Lopez-Vidal, Y., Volkow, P.,
Pezzarossi, H., & West, M. S. (1990). Protection of breast-fed infants against
Campylobacter diarrhea by antibodies in human milk. The Journal of
Pediatrics, 116(5), 707-713.

132



Sabet, S., Chu, W., & lJiang, S. C. (2006). Isolation and genetic analysis of
haloalkaliphilic bacteriophages in a North American soda lake. Microbial
Ecology, 51(4), 543-554.

Sails, A. D., Bolton, F. J., Fox, A. J., Wareing, D. R. A., & Greenway, D. L. A. (1998).
A reverse transcriptase polymerase chain reaction assay for the detection of
thermophilic Campylobacter spp. Molecular and Cellular Probes, 12(5), 317-
322.

Saleha, A. A. (2004). Epidemiological study on the colonization of chickens with
Campylobacter in broiler farms in Malaysia: possible risk and management
factors. International Journal of Poultry Science, 3(2), 129-134.

Saleha, A. A., lbrahim, A.L. & Kamarzaman, A. (1996). Campylobacter in village
chickens: prevalence and biotypes. Journal of Veteriana Malaysia, 8, 25-27.

Sarhan, W. a, & Azzazy, H. M. E. (2015). Phage approved in food, why not as a
therapeutic? Expert Review of Anti-Infective Therapy, 13(1), 91-101.

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L.,
... & Griffin, P. M. (2011). Foodborne illness acquired in the United States—
major pathogens. Emerging Infectious Diseases, 17(1).

Schmuki, M. M., Erne, D., Loessner, M. J., & Klumpp, J. (2012). Bacteriophage P70:
Unique morphology and unrelatedness to other Listeria bacteriophages. Journal
of Virology, 86(23), 13099-13102.

Schénberg-Norio, D., Mattila, L., Lauhio, A., Katila, M. L., Kaukoranta, S. S., Koskela,
M., ... & Rautelin, H. (2010). Patient-reported complications associated with
Campylobacter jejuni infection. Epidemiology and Infection, 138(07), 1004-
1011.

Scott, M. K., Geissler, A., Poissant, T., DeBess, E., Melius, B., Eckmann, K., ... &
Cieslak, P. R. (2015). Notes from the field: campylobacteriosis outbreak
associated with consuming undercooked chicken liver pate-Ohio and Oregon,
December 2013-January 2014. Morbidity and Mortality Weekly Report, 64(14),
399-399.

Sebald, M., & Veron, M. (1963). Base DNA content and classification of vibrios.
In Annales de I'Institut Pasteur (Vol. 105, p. 897).

Shousha, A., Awaiwanont, N., Sofka, D., Smulders, F. J., Paulsen, P., Szostak, M. P., ...
& Hilbert, F. (2015). Bacteriophages isolated from chicken meat and the
horizontal transfer of antimicrobial resistance genes. Applied and Environmental
Microbiology, 81(14), 4600-4606.

Signorini, M. (2007). Evaluacion de riesgos de los rastros y mataderos
municipales. Nacameh, 1(1), 118-141.

Sillankorva, S. M., Oliveira, H., & Azeredo, J. (2012). Bacteriophages and their role in
food safety. International Journal of Microbiology, doi:10.1155/2012/863945.

133



Silva, J., Leite, D., Fernandes, M., Mena, C., Gibbs, P. A., & Teixeira, P. (2011).
Campylobacter spp. as a foodborne pathogen: a review. Frontiers in
Microbiology, 2, 1-12.

Sim, J., Hood, D., Finnie, L., Wilson, M., Graham, C., Brett, M., & Hudson, J. A. (2002).
Series of incidents of Listeria monocytogenes non- invasive febrile
gastroenteritis  involving ready- to- eat meats. Letters in  Applied
Microbiology, 35(5), 409-413.

Skirrow, M. B. (2006). John McFadyean and the centenary of the first isolation of
Campylobacter species. Clinical Infectious Diseases, 43(9), 1213-1217.

Skirrow, M. B., & M. J. Blaser. (1992). Clinical and epidemiologic consid- erations, p.
3-8. In I. Nachamkin, M. J. Blaser, and L. S. Tompkins (ed.), Campylobacter
jejuni: current status and future trends. American Society for Microbiology,
Washington, D.C

Skirrow, M. B. (1991). Epidemiology of Campylobacter enteritis. International Journal
of Food Microbiology, 12(1), 9-16.

Skirrow, M.B. (1977). Campylobacter enteritis: a ?new? disease. British Medical
Journal, 2, 9-11.

Skurnik, M., Pajunen, M., & Kiljunen, S. (2007). Biotechnological challenges of phage
therapy. Biotechnology Letters, 29(7), 995-1003.

Smith, T., & Taylor, M. S. (1919). Some morphological and biological characters of the
spirilla (Vibrio fetus, n. sp.) associated with disease of the fetal membranes in
cattle. The Journal of Experimental Medicine, 30(4), 299-311.

Sosa, A. D. J., Amébile-Cuevas, C. F., Byarugaba, D. K., Hsueh, P. R., Kariuki, S., &
Okeke, I. N. (Eds.). (2010). Antimicrobial resistance in developing countries (p.
554). New York: Springer.

Stahl, M., Butcher, J., & Stintzi, A. (2012). Nutrient acquisition and metabolism by
Campylobacter jejuni. Fronters in Cellular and Infectious Microbiology, 2(5), 1-
10.

Stanley, K. N., Wallace, J. S., Currie, J. E., Diggle, P. J., & Jones, K. (1998). The seasonal
variation of thermophilic Campylobacters in beef cattle, dairy cattle and
calves. Journal of Applied Microbiology, 85(3), 472-480.

Stanley, K., & Jones, K. (2003). Cattle and sheep farms as reservoirs of
Campylobacter. Journal of Applied Microbiology, 94(s1), 104-113.

Steele, T. W., Sangster, N. O. R. M. A., & Lanser, J. A. (1985). DNA relatedness and
biochemical features of Campylobacter spp. isolated in central and South
Australia. Journal of Clinical Microbiology, 22(1), 71-74.

Stern, N. J., Wojton, B., & Kwiatek, K. (1992). A differential-selective medium and dry
ice-generated atmosphere for recovery of Campylobacter jejuni. Journal of Food
Protection®, 55(7), 514-517.

134



Stone, D., Davis, M., Baker, K., Besser, T., Roopnarine, R., & Sharma, R. (2013). MLST
genotypes and antibiotic resistance of Campylobacter spp. isolated from poultry
in Grenada. BioMed Research International, doi.org/10.1155/2013/794643.

Strid, M. A., Engberg, J., Larsen, L. B., Begtrup, K., Mglbak, K., & Krogfelt, K. A.
(2001). Antibody Responses to Campylobacterinfections Determined by an
Enzyme-Linked Immunosorbent Assay: 2-Year Follow-Up Study of 210
Patients. Clinical and Diagnostic Laboratory Immunology, 8(2), 314-319.

Sulakvelidze, A. (2013). Using lytic bacteriophages to eliminate or significantly reduce
contamination of food by foodborne bacterial pathogens.Journal of the Science of
Food and Agriculture, 93(13), 3137-3146.

Sulakvelidze, A. (2011). The challenges of bacteriophage therapy. European Industrial
Pharmacy, 10, 14-18.

Sulakvelidze, A., Alavidze, Z., & Morris, J. G. (2001). Bacteriophage
therapy. Antimicrobial Agents and Chemotherapy, 45(3), 649-659.

Summers, W. C. (1999). Felix d'Herelle and the origins of molecular biology. New
Haven, Conn.: Yale University Press.

Synnott, A. J., Kuang, Y., Kurimoto, M., Yamamichi, K., lwano, H., & Tanji, Y. (2009).
Isolation from sewage influent and characterization of novel Staphylococcus
aureus bacteriophages with wide host ranges and potent lytic capabilities. Applied
and Environmental Microbiology, 75(13), 4483-4490.

Tafa, B., Sewunet, T., Tassew, H., & Asrat, D. (2014). Isolation and Antimicrobial
Susceptibility Patterns of Campylobacter Species among Diarrheic Children at
Jimma, Ethiopia. International Journal of Bacteriology, 1-7.

Tam, C. C., Rodrigues, L. C., Viviani, L., Dodds, J. P., Evans, M. R., Hunter, P.R., ... &
O'Brien, S. J. (2012). Longitudinal study of infectious intestinal disease in the UK
(IID2 study): incidence in the community and presenting to general
practice. Gut, 61(1), 69-77.

Tan, A. K., Yen, S. T., Hasan, A. R., & Muhamed, K. (2015). Determinants of Purchase
Likelihoods and Amounts Spent on Meat in Malaysia: A Sample Selection
System Approach. Agricultural and Resource Economics Review, 44(1), 94.

Tang, J. Y. H., Mohamad Ghazali, F., Abdul Aziz, S., Nishibuchi, M., & Radu, S. (2009).
Comparison of thermophilic Campylobacter spp. occurrence in two types of retail
chicken samples. International Food Research Journal, 16(3), 277-288.

Taremi, M., Dallal, M. M. S., Gachkar, L., MoezArdalan, S., Zolfagharian, K., & Zali,
M. R. (2006). Prevalence and antimicrobial resistance of Campylobacter isolated
from retail raw chicken and beef meat, Tehran, Iran.International Journal of Food
Microbiology, 108(3), 401-403.

135



Tauxe, R. V., Patton, C. M., Edmonds, P. A. U. L., Barrett, T. J., Brenner, D. J., & Blake,
P. A. (1985). Illness associated with Campylobacter laridis, a newly recognized
Campylobacter species. Journal of Clinical Microbiology, 21(2), 222-225.

Taylor, E. V., Herman, K. M., Ailes, E. C., Fitzgerald, C., Yoder, J. S., Mahon, B. E., &
Tauxe, R. V. (2013). Common source outbreaks of Campylobacter infection in
the USA, 1997-2008. Epidemiology and Infection, 141(05), 987-996.

Taylor, D. N., Perlman, D. M., Echeverria, P. D., Lexomboon, U., & Blaser, M. J. (1993).
Campylobacter immunity and quantitative excretion rates in Thai
children. Journal of Infectious Diseases, 168(3), 754-758.

Taylor, D. N., Echeverria, P., Pitarangsi, C., Seriwatana, J., Bodhidatta, L., & Blaser, M.
J. (1988). Influence of strain characteristics and immunity on the epidemiology
of Campylobacter infections in Thailand. Journal of Clinical
Microbiology, 26(5), 863-868.

Terano, R., binti Yahya, R., Mohamed, Z., & bin Saimin, S. (2015). Factor Influencing
Consumer Choice between Modern and Traditional Retailers in
Malaysia. International Journal of Social Science and Humanity, 5(6), 509.

Ternhag, A., Asikainen, T., Giesecke, J., & Ekdahl, K. (2007). A meta-analysis on the
effects of antibiotic treatment on duration of symptoms caused by infection with
Campylobacter species. Clinical Infectious Diseases, 44(5), 696-700.

Tey, B. T., Ooi, S. T., Yong, K. C.,, Ng, M. Y. T,, Ling, T. C., & Tan, W. S. (2009).
Production of fusion m13 phage bearing the di-sulphide constrained peptide
sequence (C-WSFFSNI-C) that interacts with hepatitis B core antigen. African
Journal of Biotechnology, 8(2), 268.

Thakur, S., White, D. G., McDermott, P. F., Zhao, S., Kroft, B., Gebreyes, W., ... &
Harbottle, H. (2009). Genotyping of Campylobacter coli isolated from humans
and retail meats using multilocus sequence typing and pulsed- field gel
electrophoresis. Journal of Applied Microbiology, 106(5), 1722-1733.

Thomas, M. K., Murray, R., Flockhart, L., Pintar, K., Pollari, F., Fazil, A, ... & Marshall,
B. (2013). Estimates of the burden of foodborne illness in Canada for 30 specified
pathogens and unspecified agents, circa 2006. Foodborne Pathogens and
Disease, 10(7), 639-648.

Tomat, D., Migliore, L., Aquili, V., Quiberoni, A., & Balagué, C. (2013). Phage
biocontrol of enteropathogenic and shiga toxin-producing Escherichia coli in
meat products. Frontiers in Cellular and Infection Microbiology, 3, 20.

Tompkins, D. S., Hudson, M. J., Smith, H. R., Eglin, R. P., Wheeler, J. G., Brett, M. M.,
... & Cook, P. E. (1999). A study of infectious intestinal disease in England:
microbiological findings in cases and controls.Communicable Disease and Public
Health/PHLS, 2(2), 108-113.

Totten, P. A., Patton, C. M., Tenover, F. C., Barrett, T. J., Stamm, W. E., Steigerwalt, A.
G., ... & Brenner, D. J. (1987). Prevalence and characterization of hippurate-

136



negative Campylobacter jejuni in King County, Washington. Journal of Clinical
Microbiology, 25(9), 1747-1752.

Tresierra-Ayala, A.; Bendayan, M.A.; Bernuy, A.; Espinoza, F.; Fernandez, H. (1995).
Carriage of the classical thermotolerant Campylobacters in healthy domestic
animals from eastern Per(. Revista Instituto de Medicina Tropical, 37,537-539.

Tribble, D. R., Bagar, S., Scott, D. A., Oplinger, M. L., Trespalacios, F., Rollins, D., ...
& Burg, E. F. (2010). Assessment of the duration of protection in Campylobacter
jejuni experimental infection in humans. Infection and Immunity, 78(4), 1750-
1759.

Trokhymchuk, A., Waldner, C., Chaban, B., Gow, S., & Hill, J. E. (2014). Prevalence
and diversity of Campylobacter species in Saskatchewan retail ground
beef. Journal of Food Protection®, 77(12), 2106-2110.

Troldborg, M. (2010). Risk assessment models and uncertainty estimation of
groundwater contamination from point sources. PhD Thesis.

Turner, R. (2014). Travel & Tourism Economic Impact 2014-Costa Rica.World Travel
and Tourism Council.

Tsuei, A.-C., Carey-Smith, G.V., Hudson, J.A., Billington, C. and Heinemann, J.A.
(2007) Prevalence and numbers of coliphages and Campylobacter jejuni
bacteriophages in New Zealand foods. International Journal of Food
Microbiology, 116, 121-125.

Twort, F. W. (1915). An investigation on the nature of ultra-microscopic viruses. The
Lancet, 186(4814), 1241-1243.

Ukuku, D. O., Geveke, D. J., Chau, L., & Niemira, B. A. (2016). Microbial safety and
overall quality of cantaloupe fresh-cut pieces prepared from whole fruit after wet
steam treatment. International Journal of Food Microbiology, 231, 86-92.

Usha, M. R., Tunung, R., Chai, L. C., Ghazali, F. M., Cheah, Y. K., Nishibuchi, M. &
Son, R. (2010). A study on Campylobacter jejuni cross-contamination during
chilled broiler preparation. International Food Research Journal, (115), 107-
115.

Uyttendaele, M., Baert, K., Ghafir, Y., Daube, G., De Zutter, L., Herman, L., ...
Debevere, J. (2006). Quantitative risk assessment of Campylobacter spp. in
poultry based meat preparations as one of the factors to support the development
of risk-based microbiological criteria in Belgium. International Journal of Food
Microbiology, 111(2), 149-163.

Van Houdt, R., & Michiels, C. W. (2010). Biofilm formation and the food industry, a
focus on the bacterial outer surface. Journal of Applied Microbiology, 109, 1117-
1131.

Vandamme, P., Dewhirst, F. E., Paster, B. J, & On, S. L. W. (2005).
Campylobacteraceae. In G. M. Garrity, D. J. Brenner, N. R. Krieg, & J. T. Staley

137



(Eds.), Bergey’s manual of systematic bacteriology, vol 2. (p 1147-1160). New
York, NY: Springer Science.

Vandamme, P., & De Ley, J. (1991). Proposal for a new family,
Campylobacteraceae. International Journal of Systematic and Evolutionary
Microbiology, 41(3), 451-455.

Velayudhan, J., & Kelly, D. J. (2002). Analysis of gluconeogenic and anaplerotic
enzymes in Campylobacter jejuni: an essential role for phosphoenolpyruvate
carboxykinase. Microbiology, 148(3), 685-694.

Veron, M., & Chatelain, R. (1973). Taxonomic study of the genus Campylobacter Sebald
and Véron and designation of the neotype strain for the type species,
Campylobacter fetus (Smith and Taylor) Sebald and Véron.International Journal
of Systematic and Evolutionary Microbiology, 23(2), 122-134.

Vipham, J. L., Brashears, M. M., Loneragan, G. H., Echeverry, A., Brooks, J. C., Chaney,
W. E., & Miller, M. F. (2012). Salmonella and Campylobacter baseline in retail
ground beef and whole-muscle cuts purchased during 2010 in the United
States. Journal of Food Protection®, 75(12), 2110-2115.

Wagenaar, J. A., van Bergen, M. A., Blaser, M. J., Tauxe, R. V., Newell, D. G., & van
Putten, J. P. (2014). Campylobacter fetus infections in humans: exposure and
disease. Clinical Infectious Diseases, 58, 1579-86.

Wagenaar, J. A., Bergen, M.A.P.V., Mueller, M. A., Wassenaar, T. M. & Carlton, R.
M.. (2005). Phage therapy reduces Campylobacter jejuni colonization in broilers.
Veterinary Microbiology, 109(3-4), 275-283.

Walsh, C., & Fanning, S. (2008). Antimicrobial Resistance in Foodborne Pathogens-A
Cause for Concern? Current Drug Targets, 9(9), 808-815.

Wang, C. Y., Huang, H. W., Hsu, C. P., & Yang, B. B. (2016). Recent advances in food
processing using high hydrostatic pressure technology. Critical Reviews in Food
Science and Nutrition, 56(4), 527-540.

Weinbauer, M. (2004). Ecology of procaryotic viruses. FEMS Microbiology Reviews,
28,127-181.

Wesley, I. V., Wells, S. J., Harmon, K. M., Green, A., Schroeder-Tucker, L., Glover, M.,
& Siddique, 1. (2000). Fecal Shedding of Campylobacter andArcobacter spp. in
Dairy Cattle. Applied and Environmental Microbiology, 66(5), 1994-2000.

Wheeler, J. G., Sethi, D., Cowden, J. M., Wall, P. G., Rodrigues, L. C., ... & Roderick,
P. J. (1999). Study of infectious intestinal disease in England: rates in the
community, presenting to general practice, and reported to national
surveillance. British Medical Journal, 318(7190), 1046-1050.

Whitman, P. A., & Marshall, R. T. (1971). Isolation of psychrophilic bacteriophage-host
systems from refrigerated food products. Applied Microbiology, 22(2), 220-223.

138



Wichels, A., Biel, S. S., Gelderblom, H. R., Brinkhoff, T., Muyzer, G., & Schitt, C.
(1998). Bacteriophage diversity in the North Sea. Applied and Environmental
Microbiology, 64(11), 4128-4133.

Wieczorek, K., & Osek, J. (2013). Antimicrobial resistance mechanisms among
Campylobacter: A Review. BioMed Research International, doi.org
/10.1155/2013/340605.

Winters, D. K., & Slavik, M. F. (1995). Evaluation of a PCR based assay for specific
detection of Campylobacter jejuni in chicken washes. Molecular and Cellular
Probes, 9(5), 307-310.

Wommack, K. E., & Colwell, R. R. (2000). Virioplankton: viruses in aquatic ecosystems.
Microbiology Molecular Biology Reviews, 64, 69-114.

World Health Organization (WHO). (2015). WHO Estimates of the Global Burden of
Foodborne Diseases: Foodborne Disease Burden Epidemiology Reference
Group 2007-2015. World Health Organization, Switzerland, Geneva.

World Health Organization (WHO). (2012). The global view of Campylobacteriosis:
report of an expert consultation, Utrecht, Netherlands, 9-11 July 2012,

World Health Organization (WHO). (2011). Initiative to estimate the Global Burden of
Foodborne Diseases: Information and publications. World Health Organization,
Switzerland, Geneva.

World Health Organization (WHO). (2008). Foodborne disease outbreaks: guidelines
for investigation and control. World Health Organization, Switzerland, Geneva.

Wu, X. (2010). Development of a Quantitative Microbial Risk Assessment Model for
Foodborne E . coli O157 : H7 Infection : The Risk of Consuming Lettuce. PhD
thesis.

Yamazaki, W., Taguchi, M., Ishibashi, M., Nukina, M., Misawa, N., & Inoue, K.
(2009a). Development of a loop-mediated isothermal amplification assay for
sensitive and rapid detection of Campylobacter fetus. Veterinary
Microbiology, 136(3), 393-396.

Yamazaki, W., Taguchi, M., Kawai, T., Kawatsu, K., Sakata, J., Inoue, K., & Misawa,
N. (2009b). Comparison of loop-mediated isothermal amplification assay and
conventional culture methods for detection of Campylobacter jejuni and
Campylobacter coli in naturally contaminated chicken meat samples. Applied and
Environmental Microbiology, 75(6), 1597-1603.

Yamazaki, W., Taguchi, M., Ishibashi, M., Kitazato, M., Nukina, M., Misawa, N., &
Inoue, K. (2008). Development and evaluation of a loop-mediated isothermal
amplification assay for rapid and simple detection of Campylobacter jejuni and
Campylobacter coli. Journal of Medical Microbiology, 57(4), 444-451.

Yang, C., Jiang, Y., Huang, K., Zhu, C., & Yin, Y. (2003). Application of real-time PCR
for quantitative detection of Campylobacter jejuni in poultry, milk and

139



environmental water. FEMS Immunology and Medical Microbiology, 38(3), 265-
271.

Yeong-Sheng, T. E. Y., Mohamed Arshad, F., Shamsudin, M. N., Mohamed, Z., &
Radam, A. (2008). Demand for meat quantitu and quality in Malaysia:
Implications to Australia. University Library of Munich, Germany.

Yoon, S. S., Barrangou-Poueys, R., Breidt, F., & Fleming, H. P. (2007). Detection and
characterization of a lytic Pediococcus bacteriophage from the fermenting
cucumber brine. Journal of Microbiology and Biotechnology, 20, 17262-17270.

Young, K. T., Davis, L. M., & DiRita, V. J. (2007). Campylobacter jejuni: molecular
biology and pathogenesis. Nature Reviews Microbiology, 5(9), 665-679.

Young, R., Henkin, T. M., & Turnbough, C. L. (2006). The Phage Meeting: Classical
Venue, New Momentum. Journal of Bacteriology, 188(13), 4597-4600.

Yu, M. X., Slater, M. R., & Ackermann, H. W. (2006). Isolation and characterization of
Thermus bacteriophages. Archives of virology, 151(4), 663-679.

Zhang, L., Man, S. M., Day, A. S., Leach, S. T., Lemberg, D. A,, Dutt, S., ... & Ng, P.
H. (2009). Detection and isolation of Campylobacter species other than C. jejuni
from children with Crohn's disease. Journal of Clinical Microbiology, 47(2), 453-
455,

Zhang, X., Kong, J., & Qu, Y. (2006). Isolation and characterization of a Lactobacillus
fermentum temperate bacteriophage from Chinese yogurt.Journal of Applied
Microbiology, 101(4), 857-863.

Zhou, P., Hussain, S. K., Liles, M. R., Arias, C. R., Backert, S., Kieninger, J., &
Oyarzabal, O. A. (2011). A simplified and cost-effective enrichment protocol for the
isolation of Campylobacter spp. from retail broiler meat without microaerobic
incubation. BMC Microbiology, 11(1), 1.

Zimmer, M., Sattelberger, E., Inman, R., Scherer, S., Calendar, R., and Loessner, M. J.
(2003). Genome and proteome of Listeria monocytogenes bacteriophage PSA: an
unusual case for programmed+1 translational frameshifting in structural protein
synthesis. Molecular Microbiology, 50, 303—-317.

Zink, R., & Loessner, M. J. (1992). Classification of virulent and temperate
bacteriophages of Listeria spp. on the basis of morphology and protein analysis.
Applied and Environmental Microbiology, 58(1), 296-302.

Zwietering, M. H. (2009). Quantitative risk assessment: is more complex always better?:

simple is not stupid and complex is not always more correct.International Journal of
Food Microbiology, 134(1), 57-62.

140



	Front combine_B5
	Thesis_B5_Thesis.docx  edit
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



