
                                                       

 Sudan University of Science and Technology  

College of Graduate Studies 

 

 

Molecular Detection of Listeria monocytogenes among 

Sudanese Pregnant Women with Pervious Miscarriage in 

Khartoum State, 2017 

 

النساء الحوامل السودانيات  بينرية المستوحدة يستشف الجزيئى لبكتريا الللكا

 2017 ولاية الخرطوم ، ب اللواتي تعرضن للإجهاض السابق
 

A dissertation submitted in partial fulfillment for the requirements of 

M.Sc degree in Medical Laboratory Science (Microbiology) 

 

 

By: 

Toga Abd Alaziz Awad Mahmmoud 

B.Sc of Medical Laboratory Science, Sudan University of Science and 

Technology (2014) 

 

 

Supervisor: 

Prof. Yousif Fadlalla Hamedelnil 

April, 2018



I 
 

 

 الآية

 بسم الله الرحمن الرحيم

 قال تعالى:

ا   ا ما لايْها عا ا كاساباتْ وا ا ما ا لاها ُ نافْسًا إِّلاه وُسْعاها ل ِّفُ اللَّه }لاا يكُا

لْ  لاا تاحْمِّ بهناا وا أنْاا را يناا أاوْ أاخْطا ذْناا إِّنْ ناسِّ اخِّ بهناا لاا تؤُا اكْتاساباتْ را

لاا  بهناا وا ناا را نْ قابْلِّ ينا مِّ لْتاهُ عالاى الهذِّ ما ا حا لايْناا إِّصْرًا كاما ا عا لْناا ما م ِّ  تحُا

ناا  وْلاا مْناا أانْتا ما ارْحا اغْفِّرْ لاناا وا اعْفُ عانها وا لاا طااقاةا لاناا بِّهِّ وا

} ينا  فاانْصُرْناا عالاى الْقاوْمِّ الْكاافِّرِّ

 صدق الله العظيم

(286ة الآيه)سورة البقر  
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ABSTRACT 

Listeria monocytogenes is an emerging food borne pathogen and 

causative agent of listeriosis. Clinical manifestation of invasive listeriosis 

is usually severe and includes sepsis and meningoencephalitis.  

The objective of the study was to determine the prevalence of L. 

monocytogenes in pregnant women with spontaneous abortions or having 

a history of spontaneous abortions using PCR. 

In this cross sectional study, a total of 50 samples (vaginal and high 

vaginal swabs) were collected from 50 women with spontaneous abortion 

hospitalized in Omdurman Maternity Hospital and Alsudi Hospital in 

Khartoum State. Each sample was immersed in plastic swab tube 

containing 5 ml of Tris Hcl buffer (PH 8.0) and transported to research 

laboratory in Sudan University of Science and Technology as soon as 

possible for the direct DNA extraction and PCR.                                            

L. monocytogenes DNA was detected from 10% samples. 3/50 (6%) and 

2/50 (4%) were detected from vaginal and high vaginal swabs 

respectively. The most affected age group with Listeria infection was 31-

36 years old represented 2/19 (10.5%) of aborted women. The most 

aborted women 3/25 (12%) with Listeria infection were had previous 

abortions within second trimester.  
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 ملخص الأطروحه

 هيو الغذاءطريق  أحد العوامل المسببة للأمراض التي تنتقل عن هي اللسترية المستوحدة

تشمل الإنتان والتهاب السحايا المظاهر السريرية لداء اللستريات المسببة لداء اللستريات. 

 والدماغ.

 في النساء المصابات اللسترية المستوحدةحالات  مدى انتشار كان الهدف من الدراسة هو تحديد

 .الإجهاض التلقائي باستخدام تحليل الكشف الجزيئيتاريخ من  بالإجهاض التلقائي أو لهن

امرأة  50من مسحات مهبلية ومن أعلى المهبل من عينة  50في هذه الدراسة المقطعية ، تم جمع 

في ولاية الخرطوم.  درمان للولادة ومستشفى السعوديأم إجهاض تلقائي في مستشفى عانين من

 Tris Hcl (PH مل من محلول 5لاستيكية تحتوي على تم غمر كل عينة في أنبوب مسحة ب

أقرب وقت ممكن في  بجامعة السودان للعلوم والتكنولوجيا نقلها إلى المختبر البحثيتم ( و8.0

 النووي والكشف الجزيئيزلاستخراج الحمض 

 

( و %6) 3/50بنسبة . من العينات% 10من  اللسترية المستوحدةتم اكتشاف الحمض النووي لي 

على التوالي. كانت الفئة العمرية الأكثر المهبل  أعلى ومسحات من مسحات المهبل%( 4) 2/50

تعرضًا  . النساء الأكثر(٪10.5) 2/19 في ممثلة سنة 36-31تأثراً بالعدوى الليسترية هي 

 خلال الثلث الثاني من الحمل.لهن تاريخ اجهاض سابق كان  (٪12) 3/25 للإجهاض 
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1. INTRODUCTION 

1.1. Introduction 

Listeriosis is a severe food borne disease that rarely occurs in humans and 

primarily affects the elderly, persons with impaired immunity, pregnant 

women and unborn or newborn babies. Although uncommon, compared 

to other foodborne infections, listeriosis is associated with high mortality 

(Goulet et al., 2011). It is caused by L. monocytogenes, a Gram positive, 

non-spore forming, facultative intracellular and adaptable environmental 

bacterium. Although most of bacteria do not grow or grow weakly at 

temperatures below 4°C, L. monocytogenes survives in low temperatures. 

Therefore, L. monocytogenes is an important food born pathogen in 

ready-to-eat foods that have been refrigerated (Salyers and Whitt, 2002; 

Ramaswamy et al., 2007) . 

L. monocytogenes has been found in 10% or more of healthy people, 

usually in the gut (Eslami et al., 2014). All the 13 serovars of L. 

monocytogenes are reported to cause human listeriosis, but serovars 1/2a, 

1/2b and 4b are implicated with most of the cases (Bracegirdle et al., 

1994). 

Pregnant women are particularly prone to infection. The placenta 

provides a protective niche for the growth of L. monocytogenes, thereby 

resulting in spontaneous abortions, stillbirth neonatal infection, severe 

necrotizing hepatitis, placental necrosis and increased risk of post 

implantation loss (Abram et al., 2003, Bakardjiev et al., 2005). Latent 

listeriosis in pregnant women leads to habitual abortions, intrauterine 

deaths and fetal malformations (Winkhaus-Schindl et al., 1966, Romana 

et al., 1989).  
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Listeriosis can occur at any time during pregnancy but it is most often 

recognized in the third trimester (from 28 weeks of pregnancy) 

(Awofisayo et al., 2015). Pregnancy-related cases of listeriosis are 

classified into early onset and late onset depending on how long after 

birth the baby starts to develop symptoms. An early onset case is defined 

as a newborn with symptoms at birth or within 48 h of birth. This is 

usually attributed to in-utero infection either through ascending spread 

from vaginal colonization, or more commonly through transplacental 

transmission from maternal bacteraemia. Late onset is defined as a 

newborn that develops symptoms 48 hrs after birth. Infection is thought 

to occur as the baby passes through the birth canal or as a nosocomial 

infection from another early onset case (Awofisayo et al., 2015). 

The incidence of listeriosis in general population is 0.7 in 100000 but the 

prevalence is 12 in 100000 in pregnant women (which is a 17-fold 

increase) (Kaur et al., 2007), this is because during pregnancy the 

immune system is modulated, with the placenta serving as a protective 

environment for the growth of the bacterium (Bakardjiev et al., 2005).  

The fetus suffers more damage than the pregnant women, leading to a 

clinical syndrome known as granulomatosis infantiseptica (Klatt et al., 

1986). L. monocytogenes causes meningitis and hydrocephalus in 

children born of infected mothers (Gogate and Deodhar, 1981). These 

reports highlight the importance of the pathogen as a cause of 

spontaneous abortions and infant mortality(Aljicević et al., 2005). 

Unlike developed countries, systematic studies done on the association of 

pathogenic L. monocytogenes with spontaneous abortions are lacking, 

especially in the Sudan.  
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1.2. Rationale 

Listeria monocytogenes is a ubiquitous bacterium found in soil, decaying 

vegetation and the faeces of animals. Infection of L. monocytogenes 

causes listeriosis among the immunocompromised, pregnant women, the 

unborn, newborns and the elderly. 

Listeriosis is one of the most important food-borne diseases of humans. 

The disease can induce septicemia, meningitis and encephalitis. Listeria 

monocytogenes has also been associated with gastroenteritis with fever 

and it cause severe invasive disease in human. 

In pregnant women, intrauterine or cervical infections may result in 

spontaneous abortion or stillbirths, and may be preceded by influenza-like 

signs, including fever (Bhat et al., 2012). 

The incidence of listeriosis in pregnancy is 12 per 100000, compared with 

a rate of 0.7 per 100000 in the common people (Janakiraman, 2008). 

Pregnant women have 17-fold increased risk of developing listeria 

bacteraemia, two-third of babies born to such mothers develop clinical 

listeriosis (Al-dorri, 2016). The source of infection is generally from 

animals through undercooked meat or chicken (Bortolussi, 1990). About 

one-third of reported human listeriosis cases happen during pregnancy, 

which may result in spontaneous abortion in second or third trimester 

(Lotfollahi et al., 2011). Overall, pregnant women are more susceptible to 

acquiring listeriosis, and the risk of listeriosis in pregnant women has 

been reported to be 17 times that of the normal population (Ciesielski et 

al., 1988,Gellin et al., 1991, Mylonakis et al., 2002). 

Pregnancy-associated listeriosis is a challenging issue not only for 

researchers but also for clinicians because of the asymptomatic or 

nonspecific clinical symptoms linked with the disease such as mild flu-
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like symptoms, fever, muscle ache, backache, headache, nausea or 

diarrhea (Lamont et al., 2011, Awofisayo et al., 2015). 

The unknown reason of recurrent miscarriage is a major and worrying 

problem if untreated. 
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1.3. Objectives 

1.3.1. General objective 

To study the frequency of Listeria monocytogenes among Sudanese 

pregnant women by using PCR. 

1.3.2. Specific objectives 

1. To identify and determine the Listeria monocytogenes in second 

and third trimester pregnancy by using PCR. 
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2. LITERATURE REVIEW 

2.1. Historical background 

Listeria monocytogenes is a Gram positive rod, facultative intracellular, 

foodborne pathogen responsible for cases and out-breaks of listeriosis. 

Earlier studies reported that L. monocytogenes has been isolated from 

tissue sections of patients in Germany in 1891, from rabbit liver in 

Sweden in 1911, and from spinal fluid of meningitis patients in 1917 and 

1920 (Pratapa, 2017). 

Listeria was first described in 1926 by Murray et al. who discovered it 

while investigating an epidemic infection among laboratory rabbits and 

guinea pigs (Murray et al., 1926). At that time, it was given the name 

Bacterium monocytogenes because infection in the animals was 

characterized by monocytosis. The following year, Pirie isolated an 

identical bacterium from the liver of several gerbils in South Africa. and 

proposed the name Listerella hepatolytica for the genus in honor of Lord 

Lister a prominent surgeon of the time (Pirie, 1927). Despite considerable 

confusion in the nomenclature of the pathogen until 1940, the official 

name Listeria monocytogenes was adopted in the Sixth Edition of 

Bergey’s Manual of Determinative Bacteriology (Gray and Killinger, 

1966), and the word “monocytogenes” means monocyte producing, since 

it produced a typical monocytosis during an illness in the diseased animal 

(Pratapa, 2017). 

The first cases of human listeriosis were reported by Nyfeldt in 1929 

(Nyfeldt, 1929). The increased number of reported cases during the 1980s 

in several countries, and the evidence of foodborne transmission, turned 
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listeriosis into a recognized foodborne disease (Ueda et al., 2005, Shetty 

et al., 2009). 

2.2. Listeria monocytogenes 

2.2.1. Characteristics 

L. monocytogenes is a Gram-positive, facultative anaerobic, non spore 

forming, rod-shaped bacterium (Collins et al., 1991, Sallen et al., 1996). 

This organism, presents in decaying plant material as a saprophyte (Hain 

et al., 2006), is widely distributed in the environment but also acts as an 

intracellular pathogen (Vázquez-Boland et al., 2001). L. monocytogenes 

has been recovered from soil, vegetable matter, silage, sewage and fecal 

matter of healthy animals and humans (Farber and Peterkin, 1991, 

McLauchlin et al., 2004). L. monocytogenes can grow at temperatures of 

0-45 °C, at high salt concentrations (10%) and at pH of 4.4-9 (Grau and 

Vanderlinde, 1990). Listeria species are motile at 10-25 °C (Hain et al., 

2006). 

2.2.2. Epidemiology 

The incidence of listeriosis in pregnancy is 12 per 100,000, compared 

with a rate of 0.7 per 100,000 in the general population (Kaur et al., 

2007). The CDC monitors cases of listerial infection, and estimates that 

there were about 800 cases in 2007 (Control and Prevention, 2008). Cases 

were spread evenly throughout the United States. Based on known 

incidences, approximately 200 of those likely occurred during pregnancy 

(Temple and Nahata, 2000). The incidence of listeriosis in the newborn is 

estimated at a rate of 8.6 per 100,000 live births (Control and Prevention, 

2008). Listeriosis is most often a food-borne illness, and sporadic cases as 

well as outbreaks have been linked to contaminated food (Southwick and 
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Purich, 1996). Outbreaks of listeriosis are more common in the summer. 

Listeria is a resilient organism; it can survive at temperatures ranging 

from 4°C to 37°C. Listeria maintains its motility best at room 

temperature, where it can multiply rapidly in a short period of time 

(Temple and Nahata, 2000). The incubation period for Listeria has not 

been well established; according to case reports, the incubation period is 

from 24 hours to 70 days (Southwick and Purich, 1996). The FDA and 

the USDA perform routine screening and surveillance for listerial 

contamination (Janakiraman, 2008). In 2008, there have been recalls of 

prepared chicken, pork, and seafood products in the United States due to 

concerns of listerial contamination (Janakiraman, 2008). 

2.2.3. Taxonomy 

The genus Listeria consists of a group of low Cytosin/guanin content 

bacteria in the phylum of Firmicutes and is closely related to the genera 

Bacillus, Clostridium, Enterococcus, Streptococcus and Staphylococcus 

(Hain et al., 2006). Members of the genus Listeria are L. monocytogenes, 

L. ivanovii, L. innocua, L. seeligeri, L. welshimeri, L. grayiand the 

recently described L. marthii, L. rocourtiae, L. fleischmanii sp. nov., L. 

wihenstephanensis sp. nov., L. floridensis sp. nov., L. aquatic sp. nov., L. 

cornellensis sp. nov., L. riparia sp. nov., L. grandensis sp. nov., L. 

booriae sp. nov. and L. newyorkenesis sp. nov. (Cabanes et al., 2011, 

Bertsch et al., 2013, den Bakker et al., 2013, Halter et al., 2013, den 

Bakker et al., 2014, Weller et al., 2015). Only L. monocytogenes and L. 

ivanovii are pathogenic (Zhang, 2015). L. monocytogenes is pathogenic to 

humans while L. invanovii is mainly an animal pathogen but has been 

reported to cause gastroenteritis in humans (Guillet et al., 2010).  



9 
 

Phylogenetic analysis of rRNA genes and other genes indicate that L. 

monocytogenes and L. innocua form one group while L. welshimeri, L. 

seeligeri and L. ivanovii form another group (Zhang, 2015). Within the 

latter group, L. seeligeri and L. ivanovii are more closely related to each 

other than to L. welshimeri (Zhang, 2015). L. grayi is distantly related to 

L. monocytogenes, L. innocua, L. welshimeri, L. seeligeri and L. ivanovii 

(Schmid et al., 2005). 

Listeria species may have evolved from a pathogenic ancestor. 

Comparative genomic analysis of the pathogenic species (L. 

monocytogenes) versus non-pathogenic species (L. welshimeri and 

L.seeligeri) revealed genomic reduction resulting from deletions within L. 

welshimeri and L. seeligeri genomes (Zhang, 2015). For instance, the 

chromosomal locus that consists of six virulence factors key to the 

intracellular life cycle is not found within non-pathogenic Listeria species 

except L. seeligeri. Gene insertion within the chromosomal locus of L. 

seeligeri disrupted gene function within the chromosomal locus (Hain et 

al., 2006). 

2.2.4. Sub typing 

There are many sub typing methods for L. monocytogenes isolates that 

provide varied degrees of discrimination. Sub typing is necessary to 

identify relationships between isolates. In addition, sub typing is useful 

for identifying the source of infection and tracking the infection in 

outbreak and sporadic cases (Graves et al., 2007). 

Serotyping was the first method developed for sub typing L. 

monocytogenes isolates. Serotyping is based on the use of high quality 

antisera specific for somatic (O) and flagellar (H) antigens of Listeria. 

Strains of Listeria  species are divided into serotypes according to which 
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O antigens and H antigens are detected by high quality antisera (Zhang, 

2015). There are at least 12 serotypes: 1/2a, 1/2b, 1/2c, 3a, 3b, 3c, 4a, 4b, 

4c, 4d, 4e and 7 (Liu, 2006). Only three serotypes, 1/2a, 1/2b and 4b, 

cause 95% of human infections (Graves et al., 2007). Serotyping has poor 

discriminating power compared to other sub typing methods (Zhang, 

2015). 

Molecular sub typing methods have been developed for L. 

monocytogenes and is used to place L. monocytogenes strains isolated 

from human outbreaks into epidemic clone (EC) groups EC1, EC1a, and 

EC2 (Vázquez-Boland et al., 2001, Brehm-Stecher and Johnson, 2007). 

Strains belonging to EC1 and EC1a are from earlier documented human 

listeriosis outbreaks in the late 1970s and early 1980s associated with 

coleslaw and Mexican-style cheese, respectively (Gasanov et al., 2005). 

EC2 strains of L. monocytogenes strains were first recognized in a 

multistate hot-dog associated outbreak in 1998-1999 and are associated 

with the majority of recent listeriosis outbreaks in the USA (Fluit et al., 

1993, Brehm-Stecher and Johnson, 2007, Liu, 2008, Zhang, 2015). 

Ribotyping is a type of Southern hybridization analysis (Zhang, 2015). 

Listeria genome DNA is digested and probed with 16S and 23S rRNA 

specific probes (Graves et al., 2007). This method detects possible 

restriction fragment length polymorphism associated with the ribosomal 

operon (Zhang, 2015). Ribotyping is commonly used for phylogenetic 

studies and long-term epidemiology studies (Graves et al., 2007).  

2.2.5. Pathogenesis 

L. monocytogenes is a food borne pathogen. After ingestion of 

contaminated food, the primary entrance point is the gastrointestinal tract. 

L. monocytogenes predominantly invades and translocates through the 
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small intestine at the apical tips of intestinal villi (Pentecost et al., 2006), 

villus epithelial folds and junctions between goblet cells (Nikitas et al., 

2011). After cellular internalization, L. monocytogenes releases from the 

phagocytic vacuole, multiples and spreads between cells (Vázquez-

Boland et al., 2001).  

L. monocytogenes primarily colonizes the liver and the spleen via blood 

or lymph (Zhang, 2015). Although initial tissue colonization is rapid, the 

incubation period between ingestion of contaminated food to symptoms 

of invasive listeriosis is 20-30 days (Vázquez-Boland et al., 2001). The 

majority of L. monocytogenes cells are eliminated by resident 

macrophages in the liver and spleen with the help of cells from innate and 

adaptive immunity (Vázquez-Boland et al., 2001). In individuals with 

weak or compromised immune systems, uncontrolled L. monocytogenes 

proliferation occurs in the liver resulting in colonization of secondary 

target organs such as the brain and placenta (Vázquez-Boland et al., 

2001). Severely immunocompromised hosts also suffer from septicemia 

(figure 2.1) (Vázquez-Boland et al., 2001). 
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Fig 2.1 Schematic representation of the pathophysiology of Listeria 

infection (Vázquez-Boland et al., 2001). 

2.2.6. Listeriosis Manifestation 

There are two forms of listeriosis: non-invasive and invasive.  

Non-invasive listeriosis can develop in any population when foods highly 

contaminated with the bacteria (>103 colony forming units (CFUs)/g) are 

consumed (Zhang, 2015). The average incubation time in otherwise 

healthy individuals is 24 hours and manifests as febrile gastroenteritis 

(Ooi and Lorber, 2005). 

Invasive listeriosis can be life-threatening. Although invasive listeriosis is 

rare with respect to other food borne illnesses, it accounts for 3.8% of 

food borne disease hospitalization and 27.6% of food borne disease 

deaths (Mead et al., 1999). It occurs in the elderly, pregnant women and 

individuals with weak or compromised immune systems. Invasive 
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listeriosis frequently occurs in non-pregnant adults with at least one 

underlying illness such as heart disease, corticosteroid therapy, cancer, 

renal disease, diabetes and HIV infection (Schuchat et al., 1992). Non-

pregnant patients who acquire invasive listeriosis commonly suffer from 

meningitis and bacteremia (Vázquez-Boland et al., 2001). 

Most cases of listeriosis during pregnancy occur in healthy women. The 

infected mother experiences non specific flu-like symptoms while the 

fetus develops systemic infection resulting in miscarriage, stillborn or 

premature birth of an infant with septicemia and meningitis (Painter and 

Slutsker, 2007, Ryser and Marth, 2007).  

Although antibiotic treatment of the mother, with early detection, can 

cure the infant of listeriosis, non specific symptoms of the disease makes 

diagnosis difficult (Ryser and Marth, 2007, Painter and Slutsker, 2007). 

The flu-like symptoms experienced by pregnant women are associated 

with the bacteremic phase of the infection and is the optimal time for 

blood tests (Painter and Slutsker, 2007, Ryser and Marth, 2007). Hence, 

all febrile episodes during pregnancy should be assessed with blood 

cultures (Painter and Slutsker, 2007, Ryser and Marth, 2007). 

Neonatal infection is serious and often fatal. In early onset neonatal 

listeriosis, the fetus acquires the infection in utero through the placenta 

from the bloodstream of the mother (Painter and Slutsker, 2007, Ryser 

and Marth, 2007). Illness occurs at birth or shortly after, within the first 

week of life. Between 45-70 % of neonatal listeriosis is early onset 

(Painter and Slutsker, 2007, Ryser and Marth, 2007). Symptoms include 

respiratory distress, fever and neurological abnormalities. Less 

commonly, abscesses in multiple internal organs can develop (Painter and 

Slutsker, 2007, Ryser and Marth, 2007).  
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Late onset neonatal listeriosis occurs at least one week after birth (Painter 

and Slutsker, 2007, Ryser and Marth, 2007). Infants are often born from 

pregnancies without complications. Infants that have late onset neonatal 

listeriosis more frequently suffer from meningitis (Painter and Slutsker, 

2007, Ryser and Marth, 2007). Unlike the early onset disease, the 

transmission of bacteria in late onset neonatal listeriosis is less clear 

(Zhang, 2015). The transmission of late onset neonatal listerosis can be 

transplacental, acquired during passing through the birth canal or contact 

with an external source (Ryser and Marth, 2007, Painter and Slutsker, 

2007). 

2.3. Listeria Diagnostics 

2.3.1. Conventional identification methods 

For the identification of Listeria to the species level, typical colonies 

from the selective/ differentiation agar plates are subjected to a battery of 

tests like Gram-staining reaction, catalase, motility, haemolysis and 

carbohydrate use (OIE, 2014). 

To observe tumbling motility, a hanging drop preparation made from 

tryptone soya yeast extract broth incubated at room temperature for 8–24 

hours is used. For semisolid motility agar, stab inoculation (about 1 cm) 

is followed by incubation at 20–28°C for 24 hrs. Listeria swarm through 

the medium, which becomes cloudy. At about 0.5 cm below the surface 

of the agar, a characteristic layer of increased growth is observed, like an 

umbrella. This occurs because of the better development of Listeria under 

aerobic conditions as opposed to strictly anaerobic conditions (OIE, 

2014). 

For haemolysing activity, inoculation should be done by piercing the 

horse and sheep blood containing agar plates with 18-24 hrs young 
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culture from TSB broth and incubation at 37°C for 24 hrs. L. ivanovii 

exhibits a wide zone of hemolysis and that of L. monocytogenes is 

narrow, frequently not extending much beyond the edge of colonies. In 

this case, removal of the colonies could help interpretation. Rare strains 

of L. monocytogenes are not hemolytic (OIE, 2014). 

The Christie–Atkins–Munch–Peterson (CAMP) test is a very useful tool 

to help identify the species of Listeria. It is used in the ISO and some 

AOAC protocols and it is considered to be optionalin the FDA and 

USDA-FSIS methods. It consists of streaking a ß-haemolytic 

Staphylococcus aureus and Rhodococcus equi in single straight lines in 

parallel, on a sheep blood agar plate or a double-layered agar plate with a 

very thin blood agar overlay. The streaks should have enough separation 

to allow test or control Listeria strains to be streaked perpendicularly, in 

between the two indicator organisms, without quite touching them 

(separated by 1–2 mm). After incubation for 24–48 hours at 35–37°C, a 

positive reaction consists of an enhanced zone of β-haemolysis, at the 

intersection of the test/control and indicator strains.  

Listeria monocytogenes is positive with the S. aureus streak and negative 

with R. equi, whereas the test with L. ivanovii gives the reverse reactions 

(Quinn et al., 2000). 

2.3.2. Molecular tests 

Identification of Listeria spp. and L. monocytogenes using molecular 

methods is becoming increasingly popular because these techniques are 

extremely accurate, sensitive and specific. 

 

 



16 
 

2.3.2.1. Polymerase chain reaction (PCR) 

PCR has had an immense impact on all molecular applications since its 

introduction. PCR is a technique whereby segments of DNA are 

amplified using a Heat stable DNA polymerase and two primers (short 

DNA sequences specific to a particular gene) and the amplified fragments 

are then detected, usually using agarose gel electrophoresis (Gasanov et 

al., 2005). In contrast to DNA hybridization, where comparatively large 

amounts of target DNA or RNA are required to perform the test, PCR 

amplifies large amounts of DNA from minute amounts of target DNA. 

PCR is now established as a reliable and reproducible technique for 

identification of Listeria spp. and more importantly for the differentiation 

of L. monocytogenes from other Listeria species using primers targeting 

genes of virulence factors or RNA sub unit genes (Gasanov et al., 2005). 
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3. MATERIAL AND METHOD 

3.1. Study design 

Cross sectional study. 

3.2. Study area 

The samples were collected from selected government hospitals in 

Khartoum State (Omdurman Maternity Hospital and Alsudi Hospital). 

The genotypic identification of the clinical samples was carried out in 

Medical Microbiology Research Laboratory of Sudan University of 

Science and Technology. 

  3.3. Study duration  

The study was carried out form March 2017 to February 2018. 

3.4. Study population 

The samples were collected from women with spontaneous miscarriage 

or having a history of recurrent miscarriage, with different ages and 

different trimesters, who attended to the selected hospital during the study 

period. 

3.5. Sample size 

Fifty clinical specimens (25 vaginal swabs and 25 HVS) were included in 

this study. 

3.6. Data collection 

A structured questionnaire was used to collect the data. The questionnaire 

contains questions on respondent’s socio-demographic characteristics, 

obstetrical history and other Bio data (appendix I).  
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3.7. Samples collection and preservation 

The vaginal swab was taken by trained and qualified doctor or sister, the 

high vaginal swab was taken by trained and qualified doctor or sister with 

a speculum, by inserting the speculum 3–4 cm into the vagina and 

rotating the swab with a circular motion, leaving it in the vagina for 

approximately five seconds. Then the swab was inserted into plastic tube 

containing  ml of Tris Hcl buffer  PH 8.0. Pellet from these samples 

were obtained by centrifugation and then re suspended in 2 ml Tris Hcl 

buffer and stored in falcon tube at -20 C until used (Jacobs et al., 1995). 

3.8. Genotypic analysis of bacterial isolates 

3.8.1. DNA Extraction 

DNA was extracted by thermal lysis (boiling method) (de-Paris et al., 

2011), and other modified method (Mashouf et al., 2014).  

3.8.2. Polymerase chain reaction (PCR) 

Polymerase chain reaction was carried out using thermo cycler (TECHNE 

TC-312, UK) (Appendix-III). Specific primer was used for detection of L. 

monocytogenes by conventional PCR. 

3.8.2.1. Primers 

The primer 5’-TATGTCGGGCAAGCGTTC-3’ and 5’-

GCGCTTGCGTGGTAATTC-3’ was used, with product size 281bp. 
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3.8.2.1.1. Preparation of primers 

3.8.2.1.1.1. Stock primer 

Centrifugation of primer vial was done firstly then 230μl of sterile DW 

was added into each primer vial.  

3.8.2.1.1.2. Working primer 

From each stock primer 10μl was dissolved in 90μl of distilled water and 

stored at -20˚C. 

3.8.2.2. Master Mix 

Master Mix kits (iNtRON’s Maxime PCR PreMix, Korea) containing all 

reagents for PCR except water, template and primers was used. Storage 

of the master mix was carried out at -20˚C. 

3.8.2.2.1. Preparation of reaction mixture 

Table 3.1: Preparation of PCR reaction mixture 

Reagents Volume (µl) 

WFI 18 

Forward primer 1 

Reverse primer 1 

Template 5 

 

3.8.2.3. Amplification conditions of PCR 

The amplification was done by using 0.2 PCR eppendorf tubes that 

subjected to thermo cycler. The amplification conditions listed in table 

3.2 
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Table 3.2. PCR amplification conditions which recommended by 

iNtRON’s Maxime PCR PreMix, Korea manufacture 

 

Phase PCR conditions Number of cycles 

Initial denaturation 94º C for 2 mines 1 cycle 

Denaturation 94º C for 30 sec  

35 cycle Annealing 48º C for 30 sec 

Extension 72º C for 40 sec 

Final extentin 72º C for 5 mines 1 cycle 

 

3.8.3. Gel electrophoresis and visualization under UV light 

3.8.3.1. Preparation of 10X TBE 

One Liter of 10x stock solution prepared by dissolving 48.4g Tries base 

and 55g of boric acid in 40ml of 0.5 M EDTA 

3.8.3.2. Preparation of 1X TBE 

Ten ml of 10X TEB was diluted by addition of 90ml of de ionized water. 

3.8.3.3. Preparation of ethidium bromide 

One gram of ethidium bromide was added to 100ml of DW, 1% 

(10mg/ml) of the solution transferred to dark bottle and stored at room 

temperature. 
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3.8.3.4. Preparation of agarose gel 

Agarose gel (2%) was prepared by melting 1gm agarose in 50 ml of 1X 

TBE Buffer using a microwave oven for 1 minute. The melted agarose 

was allowed to cool to about 50ºC then 2 µl of ethidium bromide was 

mixed. Agarose gel was poured into gel tray, comb was placed and any 

air bubbles were removed. After solidification of the gel, the comb was 

removed and 50ml of 1X TBE buffer was poured into the gel tank to 

barely submerge the gel. 

3.8.3.5. Visualization of the DNA products 

The gel casting tray was put into the electrophoresis, tank flooded with 1x 

TBE buffer just to cover the gel surface, 6μl of PCR products from each 

sample was added to wells of electrophoreses, 5μl of 100-bp DNA ladder  

(iNtRON, Korea), was added to the well in each run. The gel 

electrophoresis apparatus was connected to power supply (100 V, 500 

mA, UK). The electrophoresis was carried out at 75Volts for 30 minutes 

and the gel tray was removed from the electrophoresis apparatus and the 

buffer was discarded. Then the gel was visualized for DNA bands by U.V 

transilluminater and photographed  (Uvitec –UK) (Jalali et al., 2015). 

3.9. Data analysis 

Data was analyzed by using Statistical Package for Social Science 

Program (SPSS) version (16.0) for frequency and percentage. 
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4. Result 

In this study, 50 clinical samples were collected during 2017. Clinical 

specimens obtained from patients with spontaneous miscarriage 

hospitalized in Omdurman Maternity Hospital and Alsudi Hospital, 

including:  vaginal and high vaginal swabs. 

4.1. The percentage of positive samples 

The genotypic detection of 50 samples revealed 5 (10%) samples to be 

positive for L. monocytogenes showed in Fig (4.1). The five isolates from 

clinical samples were recovered from three vaginal swab samples (6%) 

and two from high vaginal swab samples (4%). 

 

 

Fig (4.1) The percentage of positive samples 
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The majority of positive samples (2 out of 5) were found in the age range 

31-36 years (table 4.1)  

4.2. Table (4.1): Relationship between age and frequency of L. 

monocytogenes 

  

Age   Listeria Spp.  Total 

 Positive Negative  

19-24 yrs 1 

16.7% 

5 

83.3% 

6 

100.0% 

25-30 yrs 1 

5.9% 

16 

94.1% 

17 

100.0% 

31-36 yrs 2 

10.5% 

17 

89.5% 

19 

100.0% 

37-42 yrs 1 

12.5% 

7 

87.5% 

8 

100.0% 

total 5 

10% 

45 

90% 

50 

100.0% 
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Three out of five (60%) of the positive cases were recorded in the second 

trimester of the gestation period (table 4.2). 

 

4.3. Table (4.2): Relationship between gestational age and presence of 

L. monocytogenes 

 

Trimester Result  Total 

 Positive Negative  

2nd trimester 3 

12% 

22 

88% 

25 

100% 

3rd trimester 2 

8% 

23 

92% 

25 

100% 

total 5 

10% 

45 

90% 

50 

100% 
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The majority of positive cases of L. monocytogenes 4 (80%) were 

recovered from women having single abortion during their marriage 

period (table 4.3). 

4.4. Table (4.3): Relationship between the number of abortion of 

pregnant women and the infection with L. monocytogenes 

 

No. of abortion Result  Total 

 Positive Negative  

One abortion 4 

14.3% 

24 

85.7% 

28 

100% 

Two abortion 0 

0% 

11 

100% 

11 

100% 

≥ 3 abortion 1 

9.1% 

10 

90.9% 

11 

100% 

total 5 

10% 

45 

90% 

50 

100% 
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Most of the positive samples infected with L. monocytogenes 3 (60%) 

were obtained from the vaginal swab (table 4.4). 

4.5. Table (4.4): Relationship between the location of the sample and 

the frequency of L. monocytogenes 

 

Type of sample Result  Toyal 

 Positive Negative  

Vaginal swab 3 

12% 

22 

88% 

25 

100% 

HVS 2 

8% 

23 

92% 

25 

100% 

total 5 

10% 

45 

90% 

50 

100% 
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The PCR allowed amplification of specific gene of L. monocytogenes, the 

product size is 281bp. Among 50 samples, L. monocytogenes was found 

in 5 samples (Fig 4.6). 

 

 

 

Fig (4.6): Agarose gel electrophoresis of PCR amplification products 

using specific gene to L. monocytogenes isolated from clinical human 

samples.  

Lane M: 100bp ladder as molecular DNA marker, Lane 1: Control 

negative, Lane 2: Negative sample, Lane 3: Positive sample. 
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5. Discussion 

5.1. Discussion 

Reports of listeriosis from humans in Sudan are uncertain, either because 

of failure to identify the isolate, its rarity, improper isolation techniques, 

low incidence rate or lack of awareness.  

In the present study, the genotypic detection of 50 samples collected from 

50 pregnant women with history of spontaneous abortions revealed 

5(10%) samples were identified as L. monocytogenes, 3(6%) and 2(4%) 

for vaginal and high vaginal swab, respectively.  

 

A different frequency of L. monocytogenes has been reported from 

several countries. The prevalence of L. monocytogenes in this study 

(10%) was higher than the earlier reports on the isolation of L. 

monocytogenes from three out of 100 (3%) (Bhujwala et al., 1973), nine 

out of 670 (1.3%) (Bhujwala and Hingorani, 1975), two out of 633 

(0.3%) (Dhanashree et al., 2003a), four out of 305 (1.3%) (Kaur et al., 

2007), one out of 958 (0.1%) (Stepanović et al., 2007), five from 300 

(1.7%) (Soni et al., 2013), seven out of 481 (1.5%) (Sushanta et al., 

2015), 18 out of 2200 (0.81%) (Soni et al., 2015), and two out of 295 

(0.68%) (Ernest et al., 2015).  

The variation reported among the studies can be due to differences in the 

population under study include culture, race, nutrition, ecological region 

and also laboratorial diagnosis methods and also difference in sites of 

samples collection. 

Also, the result of this study is in agreement with the earlier from ten out 

of 100 (10%) (Stephen et al., 1978), twenty-tow out of 428 (5.1%) 

(Kargar and Ghasemi, 2009), nine out of 100 (9%) (Lotfollahi et al., 
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2011), fourteen out of 200 (7%) (Shindang et al., 2013), fourteen out of 

170 (8.2%) (Kalani et al., 2015), 13 out of 94 (13.8%) (Al-dorri, 2016) 

and seven out of 100 (7%) (Shayan et al. unpublished). These reports 

highlight the importance of the pathogen as a causative agent for 

spontaneous human abortions in this ecozone of the world. 

25 out of 120 (21%) (Haghroosta et al., 2015) have a higher occurrence 

compared with a present study. 

However, L. monocytogenes was recovered from meat and ready to eat 

food according to studies carried out in Sudan, isolated 204 out of 500 

(40%) from Fresh Raw Dressed Broiler Chicken (Alsheikh et al., 2012), 

and isolated 3% of L. monocytogenes from Ready to Eat Vended Food of 

Meat Origin (Mohammed, 2004), this was indicted to infection of 

pregnant women with Liseria from consumption of contaminated food. 

In other study in carried out in Sudan, isolated the Listeria from blood in 

case of Puerperal Sepsis  (Ahmed and Alsammani, 2013). 

The present study shows the most effective age (31- 36 years) this agreed 

with (Shindang et al., 2013) and (Al-dorri, 2016). This may be attributed 

to increase marriage and sexual activity with pregnancy at this age group 

who increased consumption of milk, milk products, fruits and vegetables 

infected with Listeria spp. 

The majority of positive cases of L. monocytogenes 4 (80%) were 

recovered from women having single abortion during their marriage 

period, this agreed with (Eslami et al., 2014). 

Most of the positive samples infected with L. monocytogenes 3 (60%) 

were obtained from the vaginal swab, this agreed with (Shaker and 

Hassanien, 2015). 
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There is a lack of data for low-income countries and developing 

countries, the studies only find data from high income and middle-income 

regions, and said certain assumptions had to be made to produce global 

estimations. This assumption could not be checked against observed data 

and so may greatly affect the results(Al-dorri, 2016). 
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5.2. Conclusion 

From this study we can conclude that, L. monocytogenes has on 

association with the spontaneous miscarriage in Sudanese pregnant 

women. 

Also we found different percentage of prevalence between the vaginal 

and high vaginal swab samples, and the most cases of listeriosis found in 

second trimester gestational age of pregnant women at sampling. 

5.3. Recommendations 

1. Large sample size or longitudinal studies is recommended to get 

conclusive result. 

2. Also recommended to collect another samples like blood, placental 

bit and urine to get more accurate result. 

3. Further studies to establish the relationship between vaginal 

listeriosis and neonatal out come.   

4. Further studies are needed to identify all virulence genes of L. 

monocytogenes which responsible for listeriosis, and to determine 

the physiopathology of this infections to find possible prevention 

measures. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

 

 

 

 

 

 

 

 

 

 

 



32 
 

References 

 

Abram, M., Schluter, D., Vuckovic, D., Wraber, B., Doric, M. and 

Deckert, M. (2003). Murine model of pregnancy-associated 

Listeria monocytogenes infection. FEMS Immunology and Medical 

Microbiology, 35, 177-182. 

Aggaarwal, S. and Gurney, A. L. (2002). IL-17: prototype member of an 

emerging cytokine family. Journal of Leukocyte Biology, 71, 1-8. 

Ahmed, M. I. and Alsammani, M. A. (2013). Puerperal sepsis in a rural 

hospital in Sudan. Materia socio-medica, 25, 19. 

Al-dorri, A. Z. R. A. 2016. Study of bacteria Listeria monocytogenes in 

spontaneous aborted women in Salah Al-deen province. Tikrit 

Journal of Pure Science, 21. 

Aljicevic, M., Beslagic, E., Zvizdic, S., Hamzic, S. and Mahmutovic, S. 

(2005). Listeria monocytogenes in women of reproductive age. 

Medicinski arhiv, 59, 297-298. 

Allerberger, F. 2003. Listeria: growth, phenotypic differentiation and 

molecular microbiology. FEMS Immunol Med Microbiol, 35, 183-

9. 

Andersen,P.S.,Jespersgaard,C.,Vuust,J.,Christiansen,M.and Larsen, L. A. 

(2003). Capillary electrophoresis‐based single strand DNA 

conformation analysis in high‐throughput mutation screening. 

Human mutation, 21, 455-465. 

Avery, S. M. & Buncic, S. (1997). Differences in pathogenicity for chick 

embryos and growth kinetics at 37 C between clinical and meat 

isolates of Listeria monocytogenes previously stored at 4 C. 

International Journal of Food Microbiology, 34, 319-327. 



33 
 

Awofisayo, A., Amar, C., Ruggles, R., Elson, R., Adak, G., Mook, P. and 

Grant, K. (2015). Pregnancy-associated listeriosis in England and 

Wales. Epidemiology and Infection, 143, 249-256. 

Aznar, R. & Alarcon, B. (2002). On the specificity of PCR detection of 

Listeria monocytogenes in food: a comparison of published 

primers. Systematic and Applied Microbiology, 25, 109-119. 

Bakardjiev, A. I., Stacy, B. A., Fisher, S. J. and Portnoy, D. A. (2004). 

Listeriosis in the pregnant guinea pig: a model of vertical 

transmission. Infection and Immunity, 72, 489-497. 

Bakardjiev, A. I., Stacy, B. A. & Portnoy, D. A. (2005). Growth of 

Listeria monocytogenes in the guinea pig placenta and role of cell-

to-cell spread in fetal infection. The Journal of Infectious Diseases, 

191, 1889-1897. 

Baloga, A. & Harlander, S. (1991). Comparison of methods for 

discrimination between strains of Listeria monocytogenes from 

epidemiological surveys. Applied and Environmental 

Microbiology, 57, 2324-2331. 

Beckerle, M. C. (1998). Spatial control of actin filament assembly. Cell, 

95, 741-748. 

Berg, R. E., Crossley, E., Murray, S. and Forman, J. (2003). Memory 

CD8+ T cells provide innate immune protection against Listeria 

monocytogenes in the absence of cognate antigen. Journal of 

Experimental Medicine, 198, 1583-1593. 

Bertsch, D., Rau, J., Eugster, M. R., Haug, M. C., Lawson, P. A., Lacroxi, 

C. and Meile, L. (2013). Listeria fleischmannii sp. nov., isolated 

from cheese. International Journal of Systematic and Evolutionary 

Microbiology, 63, 526-532. 

Beumer, R. R. & Hazeleger, W. C. (2003). Listeria monocytogenes: 

diagnostic problems. Pathogens and Disease, 35, 191-197. 



34 
 

Bhat, S. A., Maqbool, M. S., Shah, S. N., Ganayi, B. A. and Solanki, C. 

P. S. (2012). Listeriosis in Animals and Humans. International 

Journal of Livestock Research, 2, 68-77. 

Bhujwala, R. & Hingorani, V. (1975). Perinatal listeriosis: a 

bacteriological and serological study. The Indian journal of 

Medical Research, 63, 1503. 

Bhujwala, R., Hingorani, V. & Chandra, R. (1973). Genital listeriosis in 

Delhi (India): a pilot study. The Indian Journal of Medical 

Research, 61, 1284-1288. 

Bhaunia, A. K., Ball, P. H., Fuad, A. T., Kurz, B., Emerson, J. W. and 

Johnson, M. G. (1991). Development and characterization of a 

monoclonal antibody specific for Listeria monocytogenes and 

Listeria innocua. Infection and Immunity, 59, 3176-3184. 

Bibb, W. F., Schwartz, B., Gellin, B. G., Plikaytis, B. D. & Weaver, R. E. 

(1989). Analysis of Listeria monocytogenes by multilocus enzyme 

electrophoresis and application of the method to epidemiologic 

investigations. International Journal of Food Microbiology, 8, 

233-239. 

Bille, J. & Rocourt, J. (1996). WHO international multicenter Listeria 

monocytogenes subtyping study—rationale and set-up of the study. 

International Journal of Food Microbiology, 32, 251-262. 

Black, S., Gray, D., Fenlon, D. & Kroll, R. (1995). Rapid RAPD analysis 

for distinguishing Listeria species and Listeria monocytogenes 

serotypes using a capillary air thermal cycler. Letters in Applied 

Microbiology, 20, 188-190. 

Boerlin, P., Bannerman, E., Ischer, F., Rocourt, J. & Bille, J. (19950). 

Typing Listeria monocytogenes: a comparison of random 

amplification of polymorphic DNA with 5 other methods. 

Research in Microbiology, 146, 35-49. 



35 
 

Bortolussi, R. Neonatal listeriosis.  Seminars in perinatology, (1990). 44-

48. 

Bracegirdle, P., West, A., Lever, M., Fltzgeorge, R. and Baskerville, A. 

(1994). A comparison of aerosol and intragastric routes of infection 

with Listeria spp. Epidemiology and Infection, 112, 69-79. 

BREHM-STECHER, B. F. and Johnson, E. A. (2007). Rapid methods for 

detection of Listeria. Food Science and Technology-New York-

Marcel Dekker-, 161, 257. 

Brosch, R., Chen, J. & Luchansky, J. B. (1994). Pulsed-field 

fingerprinting of listeria: identification of genomic divisions for 

Listeria monocytogenes and their correlation with serovar. Applied 

and Environmental Microbiology, 60, 2584-2592. 

Bruhn, J. B., Vogel, B. F. & Gram, L. (2005). Bias in the Listeria 

monocytogenes enrichment procedure: lineage 2 strains 

outcompete lineage 1 strains in University of Vermont selective 

enrichments. Applied and environmental microbiology, 71, 961-

967. 

Cabanes, D., Sousa, S. & Cossart, P. (2011). Listeria genomics. 

Genomics of Foodborne Bacterial Pathogens. Springer. 

Cai, S., Kabuki, D. Y., Kuaye, A. Y., Cargioli, T. G., Chung, M. S., 

Nielsen, R. and Wiedmann, M. (2002). Rational design of DNA 

sequence-based strategies for subtyping Listeria monocytogenes. 

Journal of Clinical Microbiology, 40, 3319-3325. 

Capita, R., Alonso‐Calleja, C., Mereghetti, L., Moreno, B. and 

Garcia‐Fernanndez, M. (2002). Evaluation of the international 

phage typing set and some experimental phages for typing of 

Listeria monocytogenes from poultry in Spain. Journal of Applied 

Microbiology, 92, 90-96. 



36 
 

Chaouat, G., Zourbas, S., Ostojic, S., Lappree-delage, G., Dubanchet, S., 

Ledee, N. & Martal, J. (2002). A brief review of recent data on 

some cytokine expressions at the materno-foetal interface which 

might challenge the classical Th1/Th2 dichotomy. Journal of 

Reproductive Immunology, 53, 241-256. 

Chaturongakul, S., Raengpradub, S., Wiedmann, M. & Boor, K. J. 

(2008). Modulation of stress and virulence in Listeria 

monocytogenes. Trends in Microbiology, 16, 388-396. 

Cheng, Y., Siletzky, R. & Kathariou, S. (2008). Genomic 

divisions/lineages, epidemic clones, and population structure. 

Handbook of Listeria monocytogenes. CRC Press, Boca Raton, FL, 

337-358. 

Cherubin, C. E., Appleman, M. D., Heseltine, P. N., Khayr, W. and 

Stratton, C. W. (1991). Epidemiological spectrum and current 

treatment of listeriosis. Reviews of Infectious Diseases, 13, 1108-

1114. 

Ciesielski, C. A., Hightower, A. W., Parsons, S. K. and Broome, C. V. 

(1988). Listeriosis in the United States: 1980-1982. Archives of 

internal medicine, 148, 1416-1419. 

Clark, A. and Mclaughlin, J. (1997). Simple color tests based on an alanyl 

peptidase reaction which differentiate Listeria monocytogenes from 

other Listeria species. Journal of Clinical Microbiology, 35, 2155-

2156. 

Cocolin, L., Manzano, M., Cantoni, C. and Comi, G. (1997). A PCR-

microplate capture hybridization method to detect Listeria 

monocytogenes in blood. Molecular and Cellular Probes, 11, 453-

455. 

Cocolin, L., Rantsiou, K., Iacumin, L., Cantoni, C. and Comi, G. (2002). 

Direct identification in food samples of Listeria spp. and Listeria 



37 
 

monocytogenes by molecular methods. Applied and Environmental 

Microbiology, 68, 6273-6282. 

Coffey, A., Rombouts, F. M. and Abee, T. (1996). Influence of 

environmental parameters on phosphatidylcholine phospholipase C 

production in Listeria monocytogenes: a convenient method to 

differentiate L. monocytogenes from other Listeria species. Applied 

and Environmental Microbiology, 62, 1252-1256. 

Collins, M., Wallbanks, S., Lane, D., Shah, J., Nietupski, R., Smida, J., 

Dorsch, M. and STACkebrandt, E. (1991). Phylogenetic analysis of 

the genus Listeria based on reverse transcriptase sequencing of 16S 

rRNA. International Journal of Systematic and Evolutionary 

Microbiology, 41, 240-246. 

Control, C. F. D. and Prevention (2008). Preliminary FoodNet data on the 

incidence of infection with pathogens transmitted commonly 

through food--10 states, (2007). MMWR. Morbidity and Mortality 

Weekly Report, 57, 366. 

Cossart, P., Pizarro-cerda, J. and Lecuit, M. (2003). Invasion of 

mammalian cells by Listeria monocytogenes: functional mimicry to 

subvert cellular functions. Trends in cell biology, 13, 23-31. 

Cotter, P. D. & Hill, C. (2003). Surviving the acid test: responses of 

gram-positive bacteria to low pH. Microbiology and Molecular 

Biology Reviews, 67, 429-453. 

Curtis, G. and Lee, W. (1995). Culture media and methods for the 

isolation of Listeria monocytogenes. Progress in industrial 

microbiology. Elsevier. 

Czajka, J. and Batt, C. A. (1994). Verification of causal relationships 

between Listeria monocytogenes isolates implicated in food-borne 

outbreaks of listeriosis by randomly amplified polymorphic DNA 

patterns. Journal of Clinical Microbiology, 32, 1280-1287. 



38 
 

Dalton, C. B., Austin, C. C., Sobel, J., Hayes, P. S., Bibb, W. F., Graves, 

L. M., Swaminathan, B., Proctor, M. E. and Griffin, P. M. (1997). 

An outbreak of gastroenteritis and fever due to Listeria 

monocytogenes in milk. New England Journal of Medicine, 336, 

100-106. 

Darji, A., Bruder, D., Zurlage, S., Gerstel, B., Chakraborty, T., Wehland, 

J. and Weiss, S. (1998). The role of the bacterial membrane protein 

ActA in immunity and protection against Listeria monocytogenes. 

The Journal of Immunology, 161, 2414-2420. 

De-paris, F., Machado, A. B. M. P., Gheno, T. C., Ascoli, B. M., 

Oliveira, K. R. P. D. and Barth, A. L. (2011). Group B 

Streptococcus detection: comparison of PCR assay and culture as a 

screening method for pregnant women. Brazilian Journal of 

Infectious Diseases, 15, 323-327. 

De cesare, A., Bruce, J. L., Dambaugh, T. R., Guerzoni, M. E. and 

Wiedmann, M. (2001). Automated ribotyping using different 

enzymes to improve discrimination of Listeria monocytogenes 

isolates, with a particular focus on serotype 4b strains. Journal of 

Clinical Microbiology, 39, 3002-3005. 

Decatur, A. L. AND Portnoy, D. A. (2000). A PEST-like sequence in 

listeriolysin O essential for Listeria monocytogenes pathogenicity. 

Science, 290, 992-995. 

Den bakker, H. C., Manuel, C. S., Fortes, E. D., Wiedmann, M. and 

Nightingale, K. K. (2013). Genome sequencing identifies Listeria 

fleischmannii subsp. coloradonensis subsp. nov., isolated from a 

ranch. International Journal of Systematic and Evolutionary 

Microbiology, 63, 3257-3268. 

Den bakker, H. C., Warchocki, S., Wright, E. M., Allred, A. F., Ahlstrom, 

C., Manuel, C. S., Stasiewicz, M. J., Burrell, A., Roof, S. and 



39 
 

Strawn, L. K. (2014). Listeria floridensis sp. nov., Listeria 

aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. 

nov. and Listeria grandensis sp. nov., from agricultural and natural 

environments. International Journal of Systematic and 

Evolutionary Microbiology, 64, 1882-1889. 

Destro, M., Leitao, M. and Farber, J. (1996). Use of molecular typing 

methods to trace the dissemination of Listeria monocytogenes in a 

shrimp processing plant. Applied and Environmental Microbiology, 

62, 705-711. 

Dhanashree, B., Otta, S., Karunasagar, I. and Goebel, W. (2003). 

Incidence of Listeria spp. in clinical and food samples in 

Mangalore, India. Food Microbiology, 20, 447-453. 

Dhanashree, B., Otta, S., Karunasagar, I. and Karunasagar, I. (2003). 

Typing of Listeria monocytogenes isolates by random 

amplification of polymorphic DNA. Indian Journal of Medical 

Research, 117, 19. 

Dominguez, L., Fernandez, J. F., Briones, V., Blanco, J. L. and Suarez, 

G. (1988). Assessment of different selective agar media for 

enumeration and isolation of Listeria from dairy products. Journal 

of Dairy Research, 55, 579-583. 

Donnelly, C. W. (2002). Detection and isolation of Listeria 

monocytogenes from food samples: implications of sublethal 

injury. Journal of AOAC International, 85, 495-500. 

Donnelly, C. W. and Nyachuba, D. G. (2007). Conventional methods to 

detect and isolate Listeria monocytogenes. Fod Science and 

Technology-New York-Marcel Dekker-, 161, 215. 

Doumith, M., Cazalet, C., Simoes, N., Frangeul, L., Jacquet, C., Kunst, 

F., Martin, P., Cossart, P., Glaser, P. and Buchrieser, C. (2004). 

New aspects regarding evolution and virulence of Listeria 



40 
 

monocytogenes revealed by comparative genomics and DNA 

arrays. Infection and Immunity, 72, 1072-1083. 

Alsheikh, A., Mohammed, G. and Abdalla, M. (2012). First Isolation and 

Identification of Listeria monocytogenes from Fresh Raw Dressed 

Broiler Chicken in Sudan. Research Journal of Microbiology, 7, 

319-326. 

Erdenlig, S., Ainsworth, A. J. and Austin, F. W. (1999). Production of 

Monoclonal Antibodies to Listeria monocytogenes and Their 

Application To Determine the Virulence of Isolates from Channel 

Catfish. Applied and Environmental Microbiology, 65, 2827-2832. 

Ernest, A. I., Ndaboine, E., Massinde, A., Kihunrwa, A. and Mshana, S. 

(2015). Maternal vaginorectal colonization by Group B 

Streptococcus and Listeria monocytogenes and its risk factors 

among pregnant women attending tertiary hospital in Mwanza, 

Tanzania. Tanzania Journal of Health Research, 17. 

Eslami, G., Samadi, R., Taherpanah, R., Taherpor, A. and Baseri, N. 

(2014a). Detection of actA and InlB genes in Listeria 

monocytogenes Isolated from women with Spontaneous abortions. 

Novelty in Biomedicine, 2, 18-21. 

Eslami, G., Goudarzi, H., Ohadi, E., Taherpour, A., Pourkaveh, B. and 

Taheri, S. (2014b). Identification of Listeria monocytogenes 

Virulence Factors in Women With Abortion by Polymerase Chain 

Reaction. Archives of Clinical Infectious Diseases, 9. 

 

Farber, J. and Peterkin, P. (1991). Listeria monocytogenes, a food-borne 

pathogen. Microbiological reviews, 55, 476-511. 

Feng, P. (2001). Rapid methods for detecting foodborne pathogens. FDA, 

editor. Bacteriological Analytical Manual Online. 



41 
 

FernandEZ, P. S., George, S. M., Sills, C. C. and Peck, M. W. (1997). 

Predictive model of the effect of CO2, pH, temperature and NaCl 

on the growth of Listeria monocytogenes. International Journal of 

Food Microbiology, 37, 37-45. 

Ferreira, A., Sue, D., Obyrne, C. P. and Boor, K. J. (2003). Role of 

Listeria monocytogenes σB in survival of lethal acidic conditions 

and in the acquired acid tolerance response. Applied and 

Environmental Microbiology, 69, 2692-2698. 

Fitzpatrick, R. B. (2008). REPROTOX: an information system on 

environmental hazards to human reproduction and development. 

Medical Reference Services Quarterly, 27, 73-80. 

Fluit, A., Torensma, R., Visser, M., Aarsman, C., PoppelIer, M., Keller, 

B., Klapwijk, P. and Verhoef, J. (1993). Detection of Listeria 

monocytogenes in cheese with the magnetic immuno-polymerase 

chain reaction assay. Applied and Environmental Microbiology, 59, 

1289-1293. 

Gangar, V., Curiale, M. S., Donorio, A., Schultz, A., Johnson, R. L. and 

Atrache, V. (2000). VIDAS® Enzyme-linked immunofluorescent 

assay for detection of Listeria in foods: collaborative study. 

Journal of AOAC International, 83, 903-918. 

Gargano, J. W., Holzman, C., Senagore, P., Thorsen, P., Skogstrand, K., 

Hougaard, D. M., Rahbar, M. H. and Chung, H. (2008). Mid-

pregnancy circulating cytokine levels, histologic chorioamnionitis 

and spontaneous preterm birth. Journal of Reproductive 

Immunology, 79, 100-110. 

Gasanov, U., Hughes, D. and Hansbro, P. M. (2005). Methods for the 

isolation and identification of Listeria spp. and Listeria 

monocytogenes: a review. FEMS microbiology reviews, 29, 851-

875. 



42 
 

Gellin, B. G., Broome, C. V., Bibb, W. F., Weaver, R. E., Gaventa, S., 

Mascola, L. and Group, L. S. (1991). The epidemiology of 

listeriosis in the United States—1986. American Journal of 

Epidemiology, 133, 392-401. 

Geng, T., Hahm, B. K. and Bhunia, A. K. (2006). Selective enrichment 

media affect the antibody-based detection of stress-exposed 

Listeria monocytogenes due to differential expression of antibody-

reactive antigens identified by protein sequencing. Journal of Food 

Protection, 69, 1879-1886. 

Geng, T., Kim, K., Gomez, R., Sherman, D., Bashir, R., Ladisch, M. and 

Bhunia, A. (2003). Expression of cellular antigens of Listeria 

monocytogenes that react with monoclonal antibodies C11E9 and 

EM‐7G1 under acid‐, salt‐or temperature‐induced stress 

environments. Journal of Applied Microbiology, 95, 762-772. 

Giovannacci, I., Ragimbeau, C., Queguiner, S., Salvat, G., Vendeuvre, J. 

L., Carlier, V. and Ermel, G. (1999). Listeria monocytogenes in 

pork slaughtering and cutting plants: use of RAPD, PFGE and 

PCR–REA for tracing and molecular epidemiology. International 

Journal of Food Microbiology, 53, 127-140. 

Glaser, P., Frangeul, L., Buchrieser, C., Rusniok, C., Amend, A., 

Bequero, F., Berche, P., Bloecker, H., Brandt, P. and Chakraborty, 

T. (2001). Comparative genomics of Listeria species. Science, 294, 

849-852. 

Glomski, I. J., Gedde, M. M., Tsang, A. W., Swanson, J. A. and Portnoy, 

D. A. (2002). The Listeria monocytogenes hemolysin has an acidic 

pH optimum to compartmentalize activity and prevent damage to 

infected host cells. The Journal of Cell Biology, 156, 1029-1038. 



43 
 

Gogate, A. and Deodhar, L. (1981). Meningitis due to Listeria 

monocytogenes:(a case report). Journal of Postgraduate Medicine, 

27, 240. 

Goulet, V., Hebert, M., Hedberg, C., Laurent, E., VaIlant, V., Devalk, H. 

and Desenclos, J. C. (2011). Incidence of listeriosis and related 

mortality among groups at risk of acquiring listeriosis. Clinical 

Infectious Diseases, 54, 652-660. 

Grau, F. H. and Vanderlinde, P. B. (1990). Growth of Listeria 

monocytogenes on vacuum-packaged beef. Journal of Food 

Protection, 53, 739-741. 

Graves, L. M., Swaminathan, B. and Hunter, S. B. (2007). Subtyping 

Listeria monocytogenes. Food Science and Technology-New York-

Marcel Dekker-, 161, 283. 

Graves, L. M., Swaminathan, B., Reeves, M. W., Hunter, S. B., Weaver, 

R. E., Plikaytis, B. D. and Schuchat, A. (1994). Comparison of 

ribotyping and multilocus enzyme electrophoresis for subtyping of 

Listeria monocytogenes isolates. Journal of Clinical Microbiology, 

32, 2936-2943. 

Gray, M. J., Freitag, N. E. and Boor, K. J. (2006). How the bacterial 

pathogen Listeria monocytogenes mediates the switch from 

environmental Dr. Jekyll to pathogenic Mr. Hyde. Infection and 

Immunity, 74, 2505-2512. 

Gray, M. L. & Killinger, A. (1966). Listeria monocytogenes and listeric 

infections. Bacteriological reviews, 30, 309. 

Grone, M., Scheffer, J. and Konig, W. (1992). Modulation of leukotriene 

generation by invasive bacteria. Immunology, 77, 400. 

Guillet, C., Join-lambert, O., LE Monnier, A., Leclercq, A., Mechai, F., 

Mamzer-bruneel, M. F., Bielecka, M. K., Scortti, M., Disson, O. 



44 
 

and Berche, P. (2010). Human listeriosis caused by Listeria 

ivanovii. Emerging Infectious Diseases, 16, 136. 

Gyles, C. L., Prescott, J. F., Songer, J. G. and Thoen, C. O. (2011). 

Pathogenesis of bacterial infections in animals, John Wiley & 

Sons. 

Haghroosta, A., Shakh, A. F. and Shooshtari, M. M. (2015). Investigation 

on the seroprevalence of Listeria monocytogenes in women with 

spontaneous abortion. Comparative Clinical Pathology, 24, 153-

156. 

Hain, T., Steinweg, C. and Chakraborty, T. (2006). Comparative and 

functional genomics of Listeria spp. Journal of Biotechnology, 

126, 37-51. 

Halter, E. L., Neuhaus, K. and Scherer, S. (2013). Listeria 

weihenstephanensis sp. nov., isolated from the water plant Lemna 

trisulca taken from a freshwater pond. International Journal of 

Systematic and Evolutionary Microbiology, 63, 641-647. 

Hamada, S., Umemura, M., Shiono, T., Tanaka, K., Yahagi, A., Begum, 

M. D., Oshiro, K., Okamoto, Y., Watanabe, H. and Kawakami, K. 

(2008). IL-17A produced by γδ T cells plays a critical role in 

innate immunity against Listeria monocytogenes infection in the 

liver. The Journal of Immunology, 181, 3456-3463. 

Hawkridge, T., Scriba, T. J., Gelderbloem, S., Smit, E., Tameris, M., 

Moyo, S., Lang, T., Veldsman, A., Hatherill, M. and Van Der 

merwe, L. (2008). Safety and immunogenicity of a new 

tuberculosis vaccine, MVA85A, in healthy adults in South Africa. 

The Journal of Infectious Diseases, 198, 544-552. 

Hayashi, F., Smith, K. D., Ozinsky, A., Hawn, T. R., Eugene, C. Y., 

Goodlett, D. R., Eng, J. K., Akira, S., Underhill, D. M. and 



45 
 

Aderem, A. (2001). The innate immune response to bacterial 

flagellin is mediated by Toll-like receptor 5. Nature, 410, 1099. 

Heikkinen, T., Laine, K., Neuvonen, P. J. and Ekblad, U. (2000). The 

transplacental transfer of the macrolide antibiotics erythromycin, 

roxithromycin and azithromycin. BJOG: An International Journal 

of Obstetrics & Gynaecology, 107, 770-775. 

Heo, S. A., Nannapaneni, R., Story, R. P. and Johnson, M. G. (2007). 

Characterization of New Hybridoma Clones Producing 

Monoclonal Antibodies Reactive Against Both Live and 

Heat‐Killed Listeria monocytogenes. Journal of Food Science, 72. 

Hitchins, A. (2001). Chapter 10 Listeria monocytogenes US Food and 

Drug AdministrationÕs Bacteriological Analytical Manual. 

Hof, H., Nichterlein, T. and Kretschmar, M. (1997). Management of 

listeriosis. Clinical Microbiology Reviews, 10, 345-357. 

Jacobs, M., De roda Husman, A., Van den brule, A., Snijders, P., Meijer, 

C. and Walboomers, J. (1995). Group-specific differentiation 

between high-and low-risk human papillomavirus genotypes by 

general primer-mediated PCR and two cocktails of oligonucleotide 

probes. Journal of Clinical Microbiology, 33, 901-905. 

Jacquet, C., Catimel, B., Brosch, R., Buchrieser, C., Dehaumont, P., 

Goulet, V., Lepoutre, A., Veit, P. and Rocourt, J. (1995). 

Investigations related to the epidemic strain involved in the French 

listeriosis outbreak in 1992. Applied and Environmental 

Microbiology, 61, 2242-2246. 

Jacquet, C., Doumith, M., Gordon, J. I., Martin, P. M., Cossart, P. and 

Lecuit, M. (2004). A molecular marker for evaluating the 

pathogenic potential of foodborne Listeria monocytogenes. The 

Journal of Infectious Diseases, 189, 2094-2100. 



46 
 

Jadhav, S., Bhave, M. and Palombo, E. A. (2012). Methods used for the 

detection and subtyping of Listeria monocytogenes. Journal of 

Microbiological Methods, 88, 327-341. 

Jalali, H. R., Pourbakhsh, A., Fallah, F. and Eslami, G. (2015). 

Genotyping of Virulence Factors of Uropathogenic Escherichia 

coli by PCR. Novelty in Biomedicine, 3, 177-181. 

Janakiraman, V. (2008). Listeriosis in pregnancy: diagnosis, treatment, 

and prevention. Reviews in Obstetrics and Gynecology, 1, 179. 

Johnson, R. (2013). VIDAS® Listeria monocytogenes II (LMO2). 

Journal of AOAC International, 96, 246-250. 

Kalani, B. S., Pournajaf, A., Sedighi, M., Bahador, A., Irajian, G. and 

Valian, F. (2015). Genotypic characterization, invasion index and 

antimicrobial resistance pattern in Listeria monocytogenes strains 

isolated from clinical samples. Journal of Acute Disease, 4, 141-

146. 

Kargar, M. & Ghasemi, A. (2009). Role of Listeria monocytogenes hlyA 

gene isolated from fresh cheese in human habitual abortion in 

Marvdasht. 

Karpiskova, R., Pejchalova, M., Mokrosova, J., Vytrasova, J., 

Smuharova, P. and Ruprich, J. (2000). Application of a 

chromogenic medium and the PCR method for the rapid 

confirmation of L. monocytogenes in food stuffs. Journal of 

Microbiological Methods, 41, 267-271. 

Kathariou, S. (2002). Listeria monocytogenes virulence and 

pathogenicity, a food safety perspective. Journal of Food 

pProtection, 65, 1811-1829. 

Kathariou, S., Mizumoto, C., Allen, R., Fok, A. and Benedict, A. (1994). 

Monoclonal antibodies with a high degree of specificity for 



47 
 

Listeria monocytogenes serotype 4b. Applied and environmental 

microbiology, 60, 3548-3552. 

Kaur, S., Malik, S., Vaidya, V. and Barbuddhe, S. (2007). Listeria 

monocytogenes in spontaneous abortions in humans and its 

detection by multiplex PCR. Journal of Applied Microbiology, 103, 

1889-1896. 

Kawaguchi, M., Adachi, M., Oda, N., Kokubu, F. and Huang, S. K. 

(2004). IL-17 cytokine family. Journal of Allergy and Clinical 

Immunology, 114, 1265-1273. 

Kerdahi, K. F. and Istafanos, P. F. (2000). Rapid determination of 

Listeria monocytogenes by automated enzyme-linked 

immunoassay and nonradioactive DNA probe. Journal of AOAC 

International, 83, 86-88. 

Khelef, N., Lecuit, M., Bierne, H. and Cossart, P. (2006). Species 

specificity of the Listeria monocytogenes InlB protein. Cellular 

Microbiology, 8, 457-470. 

Kim, S. H., Park, M. K., Kim, J. Y., Chuong, P. D., Lee, Y. S., Yoon, B. 

S., Hwang, K. K. and Lim, Y. K. (2005). Development of a 

sandwich ELISA for the detection of Listeria spp. using specific 

flagella antibodies. J Vet Sci, 6, 41-46. 

Klatt, E. C., Pavlova, Z., Teberg, A. J. and Yonekura, M. L. (1986). 

Epidemic perinatal listeriosis at autopsy. Human Pathology, 17, 

1278-1281. 

Kohda, C., Kawamura, I., Baba, H., Nomura, T., Ito, Y., Kimoto, T., 

Watanabe, I. and Mitsuyama, M. (2002). Dissociated linkage of 

cytokine-inducing activity and cytotoxicity to different domains of 

listeriolysin O from Listeria monocytogenes. Infection and 

Immunity, 70, 1334-1341. 



48 
 

Kolls, J. K. and Linden, A. (2004). Interleukin-17 family members and 

inflammation. Immunity, 21, 467-476. 

Lamont, R. F., Sobel, J., Mazaki-tovi, S., Kusanovic, J. P., Vaisbuch, E., 

Kim, S. K., Uldbjerg, N. and Romero, R. (2011). Listeriosis in 

human pregnancy: a systematic review. Journal of Perinatal 

Medicine, 39, 227-236. 

Lathrop, A., Banada, P. and Bhunia, A. (2008). Differential expression of 

InlB and ActA in Listeria monocytogenes in selective and 

nonselective enrichment broths. Journal of Applied Microbiology, 

104, 627-639. 

Lawrence, L. M. and Gilmour, A. (1995). Characterization of Listeria 

monocytogenes isolated from poultry products and from the 

poultry-processing environment by random amplification of 

polymorphic DNA and multilocus enzyme electrophoresis. Applied 

and Environmental Microbiology, 61, 2139-2144. 

Lecuit, M., Dramsi, S., Gottardi, C., Fedor‐chaiken, M., Gumbiner, B. 

and Cossart, P. (1999). A single amino acid in E‐cadherin 

responsible for host specificity towards the human pathogen 

Listeria monocytogenes. The EMBO journal, 18, 3956-3963. 

Lecuit, M., Vandormael-pournin, S., Lefort, J., Huerre, M., Gounon, P., 

Dupuy, C., Babinet, C. and Cossart, P. (2001) . A transgenic model 

for listeriosis: role of internalin in crossing the intestinal barrier. 

Science, 292, 1722-1725. 

Leimeister-wachter, M., Domann, E. and Chakraborty, T. (1992). The 

expression of virulence genes in Listeria monocytogenes is 

thermoregulated. Journal of Bacteriology, 174, 947-952. 

Lennon, D., Lewis, B., Mantell, C., Becroft, D., Dove, B., Farmer, K., 

Tonkin, S., Yeates, N., Stamp, R. and Mickleson, K. (1984). 



49 
 

Epidemic perinatal listeriosis. Pediatric Infectious Disease, 3, 30-

34. 

Lin, L., Ibrahim, A. S., Xu, X., Farber, J. M., Avanesian, V., Baquir, B., 

Fu, Y., French, S. W., Edwardsjr, J. E. and Spellberg, B. (2009). 

Th1-Th17 cells mediate protective adaptive immunity against 

Staphylococcus aureus and Candida albicans infection in mice. 

PLoS pathogens, 5, e1000703. 

Lin, M., Todoric, D., Mallory, M., Luo, B. S., Trottier, E. and Dan, H. 

(2006). Monoclonal antibodies binding to the cell surface of 

Listeria monocytogenes serotype 4b. Journal of Medical 

Microbiology, 55, 291-299. 

Lin, Y., Slight, S. R. and Khader, S. A. (2010). Th17 cytokines and 

vaccine-induced immunity. Seminars in immunopathology,. 

Springer, 79-90. 

Liu, D. (2006). Identification, subtyping and virulence determination of 

Listeria monocytogenes, an important foodborne pathogen. Journal 

of Medical Microbiology, 55, 645-659. 

Liu, D. (2008). Preparation of Listeria monocytogenes specimens for 

molecular detection and identification. International Journal of 

Food Microbiology, 122, 229-242. 

Liu, D., Lawrence, M. L., Gorski, L., Mandrell, R. E., Ainsworth, A. J. 

and Austin, F. W. (2006). Listeria monocytogenes serotype 4b 

strains belonging to lineages I and III possess distinct molecular 

features. Journal of Clinical Microbiology, 44, 214-217. 

Lotfollahi, L., Nowrouzi, J., Irajian, G., Masjedian, F., Kazemi, B., 

Falahat, L. E. A. and Ramez, M. (2011). Prevalence and 

antimicrobial resistance profiles of Listeria monocytogenes in 

spontaneous abortions in humans. African Journal of Microbiology 

Research, 5, 1990-1993. 



50 
 

Lund, B. M. & Obrien, S. J. (2011). The occurrence and prevention of 

foodborne disease in vulnerable people. Foodborne Pathogens and 

Disease, 8, 961-973. 

Macgowan, A., Odonaghue, K., Nicholls, S., Mclauchlin, J., Bennett, P. 

and Reeves, D. (1993). Typing of Listeria spp. by random 

amplified polymorphic DNA (RAPD) analysis. Journal of Medical 

Microbiology, 38, 322-327. 

Machata, S., Tchatalbachev, S., Mohamed, W., Jansch, L., Hain, T. and 

Chakraborty, T. (2008). Lipoproteins of Listeria monocytogenes 

are critical for virulence and TLR2-mediated immune activation. 

The Journal of Immunology, 181, 2028-2035. 

Manganiello, P. D. and Yearke, R. R. (1991). A 10-year prospective 

study of women with a history of recurrent fetal losses fails to 

identify Listeria monocytogenes in the genital tract. Fertility and 

sterility, 56, 781-782. 

Mashouf, R. Y., Mousavi, S. M., Rabiee, S., Alikhani, M. Y. and 

Arabestani, M. R. 2014. Direct identification of Streptococcus 

agalactiae in vaginal colonization in pregnant women using 

polymerase chain reaction. Journal of Comprehensive Pediatrics, 

5. 

Maule, J. (2000). Pulsed-field gel electrophoresis. The Nucleic Acid 

Protocols Handbook. Springer. 

Mazurier, S. I. and Wernars, K. (1992). Typing of Listeria strains by 

random amplification of polymorphic DNA. Research in 

Microbiology, 143, 499-505. 

Mclauchlin, J., Audurier, A., Frommelt, A., Gerner-smidt, P., Jacquet, C., 

Loessner, M., VAN Der mee-marquet, N., Rocourt, J., Shah, S. and 

Wilhelms, D. (1996). WHO study on subtyping Listeria 



51 
 

monocytogenes: results of phage-typing. International Journal of 

Food Microbiology, 32, 289-299. 

Mclauchlin, J., Audurier, A. and Taylor, A. (1986). Aspects of the 

epidemiology of human Listeria monocytogenes infections in 

Britain 1967-1984; the use of serotyping and phage typing. Journal 

of Medical Microbiology, 22, 367-377. 

Mclauchlin, J., Mitchell, R., Smerdon, W. and Jewell, K. (2004). Listeria 

monocytogenes and listeriosis: a review of hazard characterisation 

for use in microbiological risk assessment of foods. International 

Journal of Food Microbiology, 92, 15-33. 

Mead, P. S., Slutsker, L., Dietz, V., Mccaig, L. F., Bresee, J. S., Shapiro, 

C., Griffin, P. M. and Tauxe, R. V. (1999). Food-related illness and 

death in the United States. Emerging Infectious Diseases, 5, 607. 

Meyer, C., Fredriksson-ahomaa, M., Sperner, B. and Martlbauer, E. 

(2011). Detection of Listeria monocytogenes in pork and beef 

using the VIDAS® LMO2 automated enzyme linked immunoassay 

method. Meat science, 88, 594-596. 

Mohammed, A. M. (2004). Contamination of Ready to Eat Vended Food 

of Meat Origin with Aerobic Bacteria in Khartoum State. 

University of Khartoum. 

Moors, M. A., Levitt, B., Youngman, P. and Portnoy, D. A. (1999). 

Expression of listeriolysin O and ActA by intracellular and 

extracellular Listeria monocytogenes. Infection and Immunity, 67, 

131-139. 

Murray, E. G. D., Webb, R. A. and Swann, M. B. R. (1926). A disease of 

rabbits characterised by a large mononuclear leucocytosis, caused 

by a hitherto undescribed bacillus Bacterium monocytogenes (n. 

sp.). The Journal of Pathology, 29, 407-439. 



52 
 

Muyzer, G. (1999). DGGE/TGGE a method for identifying genes from 

natural ecosystems. Current opinion in microbiology, 2, 317-322. 

Mylonakis, E., Hohmann, E. L. and Calderwood, S. B. (1998). Central 

nervous system infection with Listeria monocytogenes. 33 years' 

experience at a general hospital and review of 776 episodes from 

the literature. Medicine, 77, 313-336. 

Mylonakis, E., Paliou, M., Hohmann, E. L., Calderwood, S. B. and Wing, 

E. J. (2002). Listeriosis during pregnancy: a case series and review 

of 222 cases. Medicine, 81, 260-269. 

Nadon, C., Woodward, D., Young, C., Rodgers, F. and Wiedmann, M. 

(2001). Correlations between molecular subtyping and serotyping 

of Listeria monocytogenes. Journal of Clinical Microbiology, 39, 

2704-2707. 

Nannapaneni, R., Story, R., Bhunia, A. K. and Johnson, M. G. (1998). 

Unstable expression and thermal instability of a species-specific 

cell surface epitope associated with a 66-kilodalton antigen 

recognized by monoclonal antibody EM-7G1 within serotypes of 

Listeria monocytogenes grown in nonselective and selective broths. 

Applied and Environmental Microbiology, 64, 3070-3074. 

Nato, F., Reich, K., Lhopital, S., Rouyre, S., Geoffroy, C., Mazie, J. and 

Cossart, P. (1991). Production and characterization of neutralizing 

and nonneutralizing monoclonal antibodies against listeriolysin O. 

Infection and Immunity, 59, 4641-4646. 

Nikitas, G., Deschamps, C., Disson, O., Niault, T., Cossart, P. and Lecuit, 

M. (2011). Transcytosis of Listeria monocytogenes across the 

intestinal barrier upon specific targeting of goblet cell accessible E-

cadherin. Journal of Experimental Medicine, 208, 2263-2277. 

Norrung, B. and Gerner-smith, P. (1993). Comparison of multilocus 

enzyme electrophoresis (MEE), ribotyping, restriction enzyme 



53 
 

analysis (REA) and phage typing for typing of Listeria 

monocytogenes. Epidemiology & Infection, 111, 71-79. 

Norton, D. M. and Braden, C. R. (2007). 10 Foodborne Listeriosis. 

Listeria, listeriosis, and food safety, 305. 

Notermans, S., Dufrenne, J., Leimeister-wachter, M., Domann, E. and 

Chakraborty, T. (1991). Phosphatidylinositol-specific 

phospholipase C activity as a marker to distinguish between 

pathogenic and nonpathogenic Listeria species. Applied and 

Environmental Microbiology, 57, 2666-2670. 

Nyfeldt, A. (1929). Etiologie de la mononucleose infectieuse. CR Soc. 

Biol, 101, 590-591. 

Oie, O. (2014). Terrestrial manual. Avian Influenza, 4. 

Olsen, S. J., patrick, M., Hunter, S. B., Reddy, V., Kornstein, L., 

Mackenzie, W. R., Lane, K., Bidol, S., Stoltman, G. A. and Frye, 

D. M. (2005). Multistate outbreak of Listeria monocytogenes 

infection linked to delicatessen turkey meat. Clinical Infectious 

Diseases, 40, 962-967. 

Ooi, S. T. and Lorber, B. (2005). Gastroenteritis due to Listeria 

monocytogenes. Clinical Infectious Diseases, 40, 1327-1332. 

Orgun, N. N., Mathis, M. A., Wilson, C. B. and Way, S. S. (2008). 

Deviation from a strong Th1-dominated to a modest Th17-

dominated CD4 T cell response in the absence of IL-12p40 and 

type I IFNs sustains protective CD8 T cells. J Immunol, 180, 4109-

15. 

Orsi, R. H., Den bakker, H. C. and Wiedmann, M. (2011). Listeria 

monocytogenes lineages: genomics, evolution, ecology, and 

phenotypic characteristics. International Journal of Medical 

Microbiology, 301, 79-96. 



54 
 

Pagotto, F., Hebert, K. and Farber, J. (2011). Isolation of Listeria 

monocytogenes and other Listeria spp. from foods and 

environmental samples. Evaluation and Research Divisions, 

Bureau of Microbial Hazards, Food Directorate, Government of 

Canada. 

Painter, J. and Slutsker, L. (2007). Listeriosis in humans. Food Science 

and Technology-New York-Marcel  DekkEer-, 161, 85. 

PAMER, E. G. (2004). Immune responses to Listeria monocytogenes. Nat 

Rev Immunol, 4, 812-23. 

Paoli, G. C. and Brewster, J. D. (2007). A Listeria 

monocytogenes‐specific phage‐displayed antibody fragment 

recognizes a cell surface protein whose expression is regulated by 

physiological condition. Journal of Rapid Methods & Automation 

in Microbiology, 15, 77-91. 

Patel, J. R. and Beuchat, L. R. (1995). Enrichment in Fraser broth 

supplemented with catalase or Oxyrase®, combined with the 

microcolony immunoblot technique, for detecting heat-injured 

Listeria monocytogenes in foods. International Journal of Food 

Microbiology, 26, 165-176. 

Pentecost, M., Otto, G., Theriot, J. A. and Amieva, M. R. (2006). Listeria 

monocytogenes invades the epithelial junctions at sites of cell 

extrusion. PLoS pathogens, 2, e3. 

Piffaretti, J. C., Kressebuch, H., Aeschbacher, M., Bille, J., Bannerman, 

E., Musser, J. M., Selander, R. K. and Rocourt, J. (1989). Genetic 

characterization of clones of the bacterium Listeria monocytogenes 

causing epidemic disease. Proceedings of the National Academy of 

Sciences, 86, 3818-3822. 

Pirie, J. H. (1927). A new disease of veld rodents ‘tiger river disease’. 

Publ S Afr Inst Med Res, 3, 163-187. 



55 
 

Portnoy, D. A., Schreiber, R. D., Connelly, P. and Tilney, L. (1989). 

Gamma interferon limits access of Listeria monocytogenes to the 

macrophage cytoplasm. Journal of Experimental Medicine, 170, 

2141-2146. 

Posfay-barbe, K. M. and Wald, E. R. (2009). Listeriosis. Semin Fetal 

Neonatal Med, 14, 228-33. 

Poulsen, K. P. (2012). Experimental Listeriosis During Pregnancy and 

the Perinatal Period. The University of Wisconsin-Madison. 

Pratapa reddy, V. (2017). Studies on Isolation and Molecular 

Characterization of Listeria monocytogenes of Animal Origin and 

their Public Health Significance. sri venkateswara veterinary 

university tirupati–517 502.(ap) india. 

Quinn, P., Carter, M., Markey, B. and Carter, G. (2000). Clinical 

Veterinary Microbiology. Mosby International Limited. 

Ragon, M., Wirth, T., Hollandt, F., Lavenir, R., Lecuit, M., Le monnier, 

A. and Brisse, S. (2008). A new perspective on Listeria 

monocytogenes evolution. PLoS Pathogens, 4, e1000146. 

Ralovich, B., Audurier, A., Ortel, S., Angyal, T. and Proksza, A. (1983). 

Phage typing of Listeria monocytogenes in Hungary. Acta 

microbiologica Hungarica, 30, 103-111. 

Ramaswamy, V., Cresence, V. M., Rejitha, J. S., Lekshmi, M. U., 

Dharsana, K., Prasad, S. P. and Vijila, H. M. (2007). Listeria-

review of epidemiology and pathogenesis. Journal of Microbiology 

Immunology and Infection, 40, 4. 

Rasmussen, O., Beck, T., Olsen, J., Dons, L. and Rossen, L. (1991). 

Listeria monocytogenes isolates can be classified into two major 

types according to the sequence of the listeriolysin gene. Infection 

and immunity, 59, 3945-3951. 



56 
 

Rasmussen, O. F., Skouboe, P., Dons, L., Rossen, L. and Olsen, J. E. 

(1995). Listeria monocytogenes exists in at least three evolutionary 

lines: evidence from flagellin, invasive associated protein and 

listeriolysin O genes. Microbiology, 141, 2053-2061. 

Renzoni, A., Cossart, P. and Dramsi, S. (1999). PrfA, the transcriptional 

activator of virulence genes, is upregulated during interaction of 

Listeria monocytogenes with mammalian cells and in eukaryotic 

cell extracts. Molecular Microbiology, 34, 552-561. 

Rocourt, J., Audurier, A., Courtieu, A. L., Durst, J., Ortel, S., 

Schrettenbrunner, A. and Taylor, A. G. (1985). A multi-centre 

study on the phage typing of Listeria monocytogenes. Zentralblatt 

für Bakteriologie, Mikrobiologie und Hygiene. Series A: Medical 

Microbiology, Infectious Diseases, Virology, Parasitology, 259, 

489-497. 

Rocourt, J., Benembarek, P., Toyofuku, H. and Schlundt, J. (2003). 

Quantitative risk assessment of Listeria monocytogenes in ready-

to-eat foods: the FAO/WHO approach. FEMS Immunology & 

Medical Microbiology, 35, 263-267. 

Romana, C., Salleras, L. and Sage, M. (1989). Latent listeriosis may 

cause habitual abortion intrauterine deaths, fetal malformations. 

When diagnosed and treated adequately normal children will be 

born. Acta Microbiologica Hungarica, 36, 171-172. 

Ryser, E. T. and Marth, E. H. (2007). Listeria, listeriosis, and food safety, 

CRC Press. 

Sacchetti, R., Bianucci, F. and Ambrogiani, E. (2003). Detection of 

listeria monocytogenes in foodstuffs using chromogenic isolation 

media. The new microbiologica, 26, 269-274. 

Sallen, B., Rajoharison, A., Desvarenne, S., Quinn, F. and Mabilat, C. 

(1996). Comparative analysis of 16S and 23S rRNA sequences of 



57 
 

Listeria species. International Journal of Systematic and 

Evolutionary Microbiology, 46, 669-674. 

Salyers, A. A. and Whitt, D. D. (2002). A molecular approach, American 

Sociteyof Microbiology. 

Sanger, F., Nicklen, S. and Coulson, A. R. (1977). DNA sequencing with 

chain-terminating inhibitors. Proceedings of the national academy 

of sciences, 74, 5463-5467. 

Sauders, B. D., Fortes, E. D., Morse, D. L., Dumas, N., Kiehlbauch, J. A., 

Schukken, Y., Hibbs, J. R. and Wiedmann, M. (2003). Molecular 

subtyping to detect human listeriosis clusters. Emerging Infectious 

Diseases, 9, 672. 

Schluter, D., Domann, E., Buck, C., Hain, T., Hof, H., Chakraborty, T. 

and Deckert-schluter, M. (1998). Phosphatidylcholine-specific 

phospholipase C from Listeria monocytogenes is an important 

virulence factor in murine cerebral listeriosis. Infection and 

Immunity, 66, 5930-5938. 

Schmid, M. W., Ng, E. Y., Lampidis, R., Emmerth, M., Walcher, M., 

Kreft, J., Goebel, W., Wagner, M. and Schleifer, K. H. (2005). 

Evolutionary history of the genus Listeria and its virulence genes. 

Systematic and Applied Microbiology, 28, 1-18. 

Schonberg, A., Bannerman, E., Courtieu, A., Kiss, R., Mclauchlin, J., 

Shah, S. and Wilhelms, D. (1996). Serotyping of 80 strains from 

the WHO multicentre international typing study of Listeria 

monocytogenes. International Journal of Food Microbiology, 32, 

279-287. 

Schuchat, A., Deaver, K. A., Wenger, J. D., Plikaytis, B. D., Mascola, L., 

Pinner, R. W., Reingold, A. L., Broome, C. V., Swaminathan, B. 

and Hayes, P. S. (1992). Role of foods in sporadic listeriosis: I. 

Case-control study of dietary risk factors. Jama, 267, 2041-2045. 



58 
 

Scriba, T. J., Kalsdorf, B., Abrahams, D. A., Isaacs, F., Hofmeister, J., 

Black, G., Hassan, H. Y., Wilkinson, R. J., Walzl, G. and 

Gelderbloem, S. J. (2008). Distinct, specific IL-17-and IL-22-

producing CD4+ T cell subsets contribute to the human anti-

mycobacterial immune response. The Journal of Immunology, 180, 

1962-1970. 

Selander, R. K., Caugant, D. A., Ochman, H., Musser, J. M., Gilmour, M. 

N. and Whittam, T. S. (1986). Methods of multilocus enzyme 

electrophoresis for bacterial population genetics and systematics. 

Applied and Environmental Microbiology, 51, 873. 

Shaker, E. M. & Hassanien, A. A. (2015). PCR Techniques detection of 

some virulence associated genes in Listeria monocytogenes 

isolated from table eggs and clinical human samples. Assiut 

Veterinary Medecine Journal, 61, 219-225. 

 

Shakuntala, I., Malik, S., Barbuddhe, S. and Rawool, D. (2006). Isolation 

of Listeria monocytogenes from buffaloes with reproductive 

disorders and its confirmation by polymerase chain reaction. 

Veterinary microbiology, 117, 229-234. 

Shetty, A., Mclauchlin, J., Grant, K., Obrien, D., HowarD, T. and Davies, 

E. (2009). Outbreak of Listeria monocytogenes in an oncology unit 

associated with sandwiches consumed in hospital. Journal of 

Hospital Infection, 72, 332-336. 

Shim, W. B., Choi, J. G., Kim, J. Y., Yang, Z. Y., Lee, K. H., Kim, M. 

G., Ha, S. D., Kim, K. S., Kim, K. Y. and Kim, C. H. (2007). 

Production of monoclonal antibody against Listeria monocytogenes 

and its application to immunochromatography strip test. Journal of 

Microbiology and Biotechnology, 17, 1152-1161. 



59 
 

Shim, W. B., Choi, J. G., Kim, J. Y., Yang, Z. Y., Lee, K. H., Kim, M.G., 

Ha, S. D., Kim, K. S., Kim, K. Y. and Kim, C. H. (2008). 

Enhanced rapidity for qualitative detection of Listeria 

monocytogenes using an enzyme-linked immunosorbent assay and 

immunochromatography strip test combined with immunomagnetic 

bead separation. Journal of food protection, 71, 781-789. 

Shindang, J., Shindang, C. and Ekwempu, A. (2013). Incidence of 

Listeria monocytogenes and Other Bacteria in Spontaneous 

Abortion Cases in Jos. Nigerian Journal of Biotechnology, 25. 

Silver, H. M. (1998). Listeriosis during pregnancy. Obstetrical & 

gynecological survey, 53, 737-740. 

Siragusa, G. R. and Johnson, M. (1990). Monoclonal antibody specific 

for Listeria monocytogenes, Listeria innocua, and Listeria 

welshimeri. Applied and Environmental Microbiology, 56, 1897-

1904. 

Siragusa, G. R. and Johnson, M. G. (1988). Persistence of Listeria 

monocytogenes in yogurt as determined by direct plating and 

enrichment methods. International Journal of food microbiology, 

7, 147-160. 

Smith, B., Kemp, M., Ethelberg, S., Schiellerup, P., Bruun, B. G., 

Gerner-smidt, P. and Christensen, J. J. (2009). Listeria 

monocytogenes: maternal-foetal infections in Denmark 1994–2005. 

Scandinavian journal of infectious diseases, 41, 21-25. 

Soni, D. K., Singh, D. V. and Dubey, S. K. (2015). Pregnancy-associated 

human listeriosis: Virulence and genotypic analysis of Listeria 

monocytogenes from clinical samples. Journal of Microbiology, 

53, 653-660. 

Soni, D. K., Singh, R. K., Singh, D. V. and Dubey, S. K. (2013). 

Characterization of Listeria monocytogenes isolated from Ganges 



60 
 

water, human clinical and milk samples at Varanasi, India. 

Infection, Genetics and Evolution, 14, 83-91. 

Southwick, F. S. and Purich, D. L. (1996). Intracellular pathogenesis of 

listeriosis. New England Journal of Medicine, 334, 770-776. 

Spratt, B. G. (1999). Multilocus sequence typing: molecular typing of 

bacterial pathogens in an era of rapid DNA sequencing and the 

internet. Current opinion in microbiology, 2, 312-316. 

Stepanovic, S., Vukovic, D., Djukc, S., Cirkovic, I. and Svabic-vlahovic, 

M. (2007). Long-term analysis of Listeria monocytogenes vaginal 

carriage frequency in Belgrade, Serbia. Acta microbiologica et 

immunologica hungarica, 54, 195-199. 

Stephen, S., Indrani, R., Achyutha rao, K. and Padma rao, A. (1978). 

Listeriosis and human abortions–including a review of literature. 

Journal of Obstetrics and Gynecology of India, 28, 497-501. 

Struelens, M. J. (1998). Molecular epidemiologic typing systems of 

bacterial pathogens: current issues and perpectives. Memórias do 

Instituto Oswaldo Cruz, 93, 581-586. 

Sushanta, K., Swapnil, D., Poharkar, K., Rodriguez, S., Kalorey, D., 

Kurkure, N., Rawool, D., Dcosta, D., Saroj, B. and Barbuddhe, S. 

(2015). Characterization of Listeria monocytogenes isolated from 

human clinical cases. International Journal of Medical and Health 

Sciences, 4, 206-212. 

Swaminathan, B. and Gerner-smidt, P. (2007). The epidemiology of 

human listeriosis. Microbes and Infection, 9, 1236-1243. 

Temple, M. E. and Nahata, M. C. (2000). Treatment of listeriosis. Annals 

of Pharmacotherapy, 34, 656-661. 

Tiveuung, A., Dsoderholm, J., Olaison, G., Jonasson, J. and Monstein, H. 

J. (1999). Presence of eubacteria in biopsies from Crohn's disease 



61 
 

inflammatory lesions as determined by 16S rRNA gene-based 

PCR. Journal of Medical Microbiology, 48, 263-268. 

Torensma, R., Visser, M., Aarsman, C., Poppelier, M., Fluit, A. and 

Verhoef, J. (1993). Monoclonal antibodies that react with live 

Listeria spp. Applied and environmental microbiology, 59, 2713-

2716. 

Torres, D., Barrier, M., Bihl, F., Quesniaux, V. J., Maillet, I., Akira, S., 

Ryffel, B. and Erard, F. (2004). Toll-like receptor 2 is required for 

optimal control of Listeria monocytogenes infection. Infection and 

immunity, 72, 2131-2139. 

Ueda, F., Anahara, R., Yamada, F., Mochizuki, M., Ochiai, Y. and 

Hondo, R. (2005). Discrimination of Listeria monocytogenes 

contaminated commercial Japanese meats. International journal of 

food microbiology, 105, 455-462. 

Ueda, S. and Kuwabara, Y. (2010). Evaluation of an enzyme-linked 

fluorescent assay for the detection of Listeria monocytogenes from 

food. Biocontrol science, 15, 91-95. 

Vaneechoutte, M., Boerlin, P., Tichy, H. V., Bannerman, E., Jager, B. and 

Bille, J. (1998). Comparison of PCR-based DNA fingerprinting 

techniques for the identification of Listeria species and their use 

for atypical Listeria isolates. International Journal of Systematic 

and Evolutionary Microbiology, 48, 127-139. 

Vazquez-boland, J. A., Kuhn, M., Berche, P., Chakraborty, T., 

Dominguez-bernal, G., Goebel, W., Gonzalez-zorn, B., Wehland, 

J. and Kreft, J. (2001). Listeria pathogenesis and molecular 

virulence determinants. Clinical Microbiology Reviews, 14, 584-

640. 

Wagner, M., Lehner, A., Klein, D. and Bubert, A. (2000). Single-strand 

conformation polymorphisms in the hly gene and polymerase chain 



62 
 

reaction analysis of a repeat region in the iap gene to identify and 

type Listeria monocytogenes. Journal of Food Protection, 63, 332-

336. 

Wagner, M., Maderner, A. and Brandl, E. (1999). Development of a 

multiple primer RAPD assay as a tool for phylogenetic analysis in 

Listeria spp. strains isolated from milkproduct associated 

epidemics, sporadic cases of listeriosis and dairy environments. 

International Journal of Food Microbiology, 52, 29-37. 

Way, S. S., Kollmann, T. R., Hajjar, A. M. and Wilson, C. B. (2003). 

Cutting edge: protective cell-mediated immunity to Listeria 

monocytogenes in the absence of myeloid differentiation factor 88. 

The Journal of Immunology, 171, 533-537. 

Wegmann, T. G., LIN, H., Guilbert, L. and Mosmann, T. R. (1993). 

Bidirectional cytokine interactions in the maternal-fetal 

relationship: is successful pregnancy a TH2 phenomenon? 

Immunology today, 14, 353-356. 

Weller, D., Andrus, A., Wiedmann, M. and Den bakker, H. C. (2015). 

Listeria booriae sp. nov. and Listeria newyorkensis sp. nov., from 

food processing environments in the USA. International Journal of 

Systematic and Evolutionary Microbiology, 65, 286-292. 

Wernars, K., Boerlin, P., Audurier, A., Russell, E., Curtis, G., Herman, L. 

and Van der mee-marquet, N. (1996). The WHO multicenter study 

on Listeria monocytogenes subtyping: random amplification of 

polymorphic DNA (RAPD). International Journal of Food 

Microbiology, 32, 325-341. 

Widjojoatmodjo, M. N., Fluit, A. C. and Verhoef, J. (1994). Rapid 

identification of bacteria by PCR-single-strand conformation 

polymorphism. Journal of Clinical Microbiology, 32, 3002-3007. 



63 
 

Wiedmann, M., Bruce, J. L., Keating, C., Johnson, A. E., Mcdonough, P. 

L. and Batt, C. A. (1997). Ribotypes and virulence gene 

polymorphisms suggest three distinct Listeria monocytogenes 

lineages with differences in pathogenic potential. Infection and 

Immunity, 65, 2707-2716. 

Winkhaus-schindl, I., Seeliger, H. and Andries, L. (1966). Listeriosis as a 

confirmed cause in several patients with habitual abortions. 

Geburtshilfe und Frauenheilkunde, 26, 1377-1379. 

Xu, W., Presnell, S. R., Parrish-novak, J., Kindsvogel, W., Jaspers, S., 

Chen, Z., Dillon, S. R., Gao, Z., Gilbert, T. and Madden, K. (2001). 

A soluble class II cytokine receptor, IL-22RA2, is a naturally 

occurring IL-22 antagonist. Proceedings of the National Academy 

of Sciences, 98, 9511-9516. 

Yang, J., Yang, M., Htut, T. M., Ouyang, X., Hanidu, A., Li, X., Sellati, 

R., Jiang, H., Zhang, S. and Li, H. (2008). Epstein‐Barr 

virus‐induced gene 3 negatively regulates IL‐17, IL‐22 and RORγt. 

European journal of immunology, 38, 1204-1214. 

Yoshida, T., Takeuchi, M., Sato, M. and Hirai, K. (1999). Typing Listeria 

monocytogenes by random amplified polymorphic DNA (RAPD) 

fingerprinting. Journal of Veterinary Medical Science, 61, 857-

860. 

Yu, K. Y., Noh, Y., Chung, M., Park, H. J., Lee, N., Youn, M., Jung, B. 

Y. and youn, B. S. (2004). Use of monoclonal antibodies that 

recognize p60 for identification of Listeria monocytogenes. 

Clinical and Diagnostic Laboratory Immunology, 11, 446-451. 

Zhang, C. X. Y. (2015). Identification and Expression Characterization of 

Surface Proteins for the Detection and Isolation of Listeria 

monocytogenes. Université d'Ottawa/University of Ottawa. 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 

 



64 
 

 

Appendix I Questionnaire 

Sudan University of Science and Technology 

College of Graduate studies 

Molecular Detection of Listeria monocytogenes Among Sudanese 

Pregnant Women with Previous Miscarriage in Khartoum State, 

2017 

 

By: Toga Abd ALaziz Awad Mahmmoud 

Supervised by: Prof. Yousif Fadlalla Hamedelnill 

 

Name   ………………………………………………… 

Age       ………………………………………………… 

Trimester …………………………………. 

Number of abortion ………………………. 

 

Result  

       

……………………………………………………………………………

…………………………………………………………………………… 

 

  Signature ……………….                         Date ……………  
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Appendix-II: Preparation of reagents 

 

 

1. Tris EDTA (PH 8.0) 

1 M Tris-HCl PH 8.0 

0.5 M EBTA PH 8.0 

DW 

 

2. Tris HCl (PH 8.0) 

6.0 M Tris HCl 

Tris base 

0.5 M NaOH 
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Appendix-III 

 

 

 

 

 
 

Fig (1) Microwave 

 

 

 

 

 

 
 

Fig (2) Sensitive balance 
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Fig (3) Gel electrophoresis and power supply device 

 

 

 

 
 

 

Fig (4) Thermocycler device 
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Fig (5) Microcenterfuge device  
 

 

 

 

 
 

 

Fig (6) UV Light transilluminater device 

 




