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SUMMARY

The review highlights the chief sources of raw milk contamination with Listeria
monocytogenes, and a permanent reservoir of the pathogen in the dairy industry. Data on
studies on the distribution of Listeria monocytogenes in raw milk in different zones and
countries were summarised and analysed. The risk from consumption of raw milk and
contaminated milk products, the main preventive measures, methods of detection throughout

the production chain emphasise the need of such studies.
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INTRODUCTION

Listeriosis caused by Listeria monocytogenes is an important foodborne infectious disease of
humans and animals, prevalent worldwide. In the past few years listeriosis has turn out to be
one of the most dangerous foodborne diseases with a high mortality rate of 20-30%
(Dmowska and Osek 2010). It is the third main cause of death due to food-borne bacterial
pathogens, with the fatality rates exceeding that of Salmonella and Clostridium botulinum
(Ramaswamy et al 2007). Apart from emerging foodborne infections, listeriosis is also of
leading Veterinary importance because of substantial economic losses in livestock

production.

Page | 639 www.junikhyat.com Copyright © 2020 Authors


mailto:richatiwarivet@gmail.com

Juni Khyat ISSN: 2278-4632
(UGC Care Group I Listed Journal) Vol-10 Issue-6 No. 13 June 2020

Being both mesophilic and psychotropic in nature, it has the tendency to propagate at
temperatures as low as 0°C, permitting its multiplication at the refrigeration temperatures and
significantly increasing its ability to evade control in human foodstuffs. Listeria species are
mostly facultative intracellular organisms found in the intracellular state within monocytes

and neutrophils (Walsh et al 2001), causing Listeriosis.

The genus Listeria belongs to the class Bacilli and the order Bacillales. Earlier it contained
ten species: L. fleischmannii, L. grayi, L. innocua, L.ivanovii,
L. marthi,L. monocytogenes, L. rocourtiae, L. seeligeri, L. weihenstephanensis and L. welshi
meri. Now seven additional new species, have been reported which includes L.floridensis, L.
aquatica, L. cornellensis, L. riparia, L. grandensis, L. booriae and L.newyorkensis. Out of
these seventeen species two are pathogenic L. monocytogenes and L. ivanovii. L. ivanovii is
predominantly pathogenic for animals but only L. monocytogenes is constantly
associated with human and animal illnesses. Hence, L. monocytogenes and L. ivanovii are
considered as pathogenic species of public health (Guillet et al 2010). Members of
Listeria are Gramepositive, non sporesforming, motile, facultatively anaerobe rodeshaped
bacterium. expresses a beta hemolysin and exhibits characteristic tumbling\motility (due to

peritrichous flagella) when observed with light microscopy.

Listeriosis is characterized by invasive and non-invasive illness and has a tendency to cause
severe complications especially in pregnant women, neonates, the elderly, and the
immunosuppressed individuals (Vlaemynck et al 2000). Specifically in pregnant women it
leads to abortion, septicaemia or infections of the central nervous system (Rebagliati et al
2009). Moreover it can reach on to the foetus through placenta, and cause miscarriage, still

birth or severe diseases in new born babies.
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Listeriosis affects domestic as well as wild animals, and the most common form of the
disease is encephalitis which is sometimes called as ‘Circling Disease’. Although the
morbidity of listeriosis is comparatively low, the mortality of the systemic disease can be

very high, with values in the vicinity of 30% (OIE 2008).

The major cause of infections are vegetables like lettuce, celery and tomatoes (Ho et al
1986). Milk and other dairy products have been reported as source of listeriosis in numerous
widely publicized incidents. Subsequently Listeria has been reported from mastitic milk

(Malik et al 2002).

There are several documented studies which have found milk from infected animal i.e. raw
milk (Rahimi et al 2010) or mastitic milk or milk available in the retail market contaminated
with L. monocytogenes (Fretz et al 2010). Dairy products such as cheese and ice cream which
are produced from unpasteurised milk (Brooks ef al 2012) are often contaminated with this
pathogen. Besides milk, meat and meat products have also been found to be contaminated

with L. monocytogenes (Schwartz et al 1988).

There are thirteen known serotypes of L. monocytogenes, but more than 90% of human
isolates belong to only three serotypes: 1/2a, 1/2b, and 4b. Indeed, it has been observed that
these three serotypes are held responsible for 98% of recognized human listeriosis cases,
whereas serotypes 4a and 4c are rarely associated with the disease (Wiedmann et al 1996) In
humans the occurrence of listeriosis is as low as 1%, but with high percentage of fatal
outcome (30%). Moreover, the presence of this bacteria in intestinal tract of 5 to 10% of

healthy humans do not as such exhibit any apparent symptoms of the disease (Todar 2009).

In India, L. monocytogenes has been isolated from humans (Kaur et al 2007), clinical animal

cases (Shakuntala et al 2006) and foods (Jallewar et al 2007).
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In the United States of America, around 2500 cases of listeriosis occur each year with 20-
30% mortality due to contaminated foods irrespective of antimicrobial treatment (Mead et al
1998). Thus, it specifies that the prevalence of L. monocytogenes in foods poses a significant

danger.

The incidence of listeriosis in European Union in 2007 was reported to be 0.3 cases in every
100,000 population (Farber et al 1991). Therefore, the European council directive 92/46/EC
suggested a ~Zero tolerance policy for L. monocytogenes in soft cheese which has also been

approved by other countries (Anon 1992).

The pathogenicity of L. monocytogenes is determined by the presence of several virulence
factors, including the hemolysin (listeriolysin O) responsible for bacterial vacuole evasion
and cell-to-cell spread (Gedde et al 2000), phospholipases mainly plcA and plcB present in L.
monocytogenes and L. ivanovii and the third smcL, is specific to L. ivanovii , a protein (ActA)
several internalins, Metalloprotease, Clp proteases and ATPases, PrfA and others (Kathariou,

2002).

SOURCES OF CONTAMINATION WITH LISTERIA SPP

L. monocytogenes infections have gained a great deal of attention not due to increased report
of clinical disease, exhibited by meningo-encephalitis, septicaemia and abortion, in people
and animals, but also due to its association as a food-borne pathogen (Low and Donachie
1997). L. monocytogenes has been causative agent of major food-borne epidemics in which
dairy products including cheese, raw milk and pasteurized milk have been incriminated as the
contaminated foods. Reports of listeriosis from human beings in India are scanty, may be due

to failure of identifying isolates, use of improper isolation technique or lack of awareness.
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Listeria spp, including L. monocytogenes are ubiquitous microorganism that survive at
different places in farm environment and serve as a source of contamination (Sunitha et al
2016, Fieseler et al 2014, Farber and Peterkin 1991). Fieseler et al (2014) isolated Listeria
spp from the walls, floors and drains of the farms. Sunitha et al (2016) also reported L.
monocytogenes from the dairy farm environment, animal faeces, udder wash, milker’s hand
and water samples. In some studies it has been found to be excreted intermitantly in the
faeces of apparently healthy animals at farm, more in animals that are kept indoor and in
cooler parts of the year such as December (Husu 1990). Excretion of these organisms in the
faeces and their widespread presence in the farm environment make milk samples highly
prone to contamination from these organisms. Contaminated dairy equipments and hands of
milkers can also add to the contamination of raw milk with Listeria spp (Tahoun et al 2017,

Sunitha et al 2016).

Therefore strict hygiene of the farm and during milking is necessary to prevent
contamination. In another study, Rawool ef al (2007) also detected L. monocytogenes from
subclinical mastitic milk samples, indicating that even if the farm hygiene is good direct

excretion of these organism in milk samples also act as another source of milk contamination.

PREVALENCE OF LISTERIA SPP IN MILK AND MILK PRODUCTS

The pathogen L. monocytogenes is an extensively adaptable environmental bacterium, able to
exist in animals, humans and environment with powerful regulated virulence factors. It has
emerged as an important foodborne pathogen during last decade causing several outbreaks

and sporadic cases of foodborne listeriosis in human beings.

In Sweden Loncarevic et al (1995) analysed the prevalence of L. monocytogenes to be 6% in
the cheese samples. Similarly in another study conducted by Mahmoodi et al (2010) a total

of 360 raw milk and dairy product samples including white cheese, yoghurt and Iranian
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yoghurt drink, in Southern Iran revealed the presence of L. monocytogenes in raw milk and
white cheese samples to be 1.7 and 3.3 %, respectively. The prevalence of Listeria spp. in
fresh cream, ice cream, butter milk cheese and kareish cheese was 15%, 20%, 12.5% and
12.5% respectively, according to Elshinaway et al (2016) . In his study the most prevalent
species was L. grayii (5.41%), followed by L. monocytogenes (3.33%) and L. welshimeri

(1.25%).

Based on the documented scientific reports we can say that prevalence or contamination of
Listeria spp, and especially L. monocytogenes varies in different studies done in different
regions. The studies conducted in Mysore city, Karnataka wherein authors reported 0.76%
prevalence of Listeria in milk and none of the sample was positive for L. monocytogenes
(Shantha and Gopal, 2014). Whereas in another study from, Mohali Punjab documented zero
prevalence of Listeria spp. in the milk samples (Agarwal et al., 2013). Khan et al., (2012)
also specified the presence of L. monocytogenes from two samples out of total 250 raw milk
samples and milk products in Bareilly. In another study from Odissa by Sarangi et al., (2009),
three samples revealed the presence of L. monocytogenes (2.01%) out of the total 137 raw
milk samples examined. Nayak et al., (2015) screened a total of 200 milk samples and milk
products, of these 18 (9%) were found positive for the Listeria spp. whereas L.

monocytogenes was isolated from the three milk samples only with the prevalence 1.5%.

On the contrary some of the studies stated higher prevalence of Listeria. Kalorey et al.,
(2008) conducted a large survey of central India and reported 5.1% prevalence of L.
monocytogenes from 2060 raw milk samples. Similarly, Soni et al., (2013) reported 5.8%
prevalence of L. monocytogenes in raw cow milk samples collected from Varanasi, Uttar
Pradesh. Another study carried out in Tamil Nadu by Marry and Shrinithivihahshini (2017)

reported 52.7% prevalence of L. monocytogenes.
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Tiwari et al 2018, author of this review article investigated a total of 1018 retail milk samples
and 250 mastitic milk samples for isolation and molecular characterization of Listeria spp from
different districts of Punjab. The isolates were phenotypically and genotypically characterised
by biochemical tests, in-vitro pathogenicity assay followed by detection of genus specific gene
and different virulence-associated genes viz. hlyA, actA, iapA, plcA and prfA using PCR along
with multiplex PCR for geno-serotyping of L. monocytogenes. A total of seven samples were
found positive for Listeria spp by biochemical and molecular tests thereby resulting in an overall
Listeria spp. prevalence of (0.68%) in retail milk samples. These seven Listeria isolates
belonged to L. seeligeri (2 isolates) and L. grayi (5 isolates). Taking into consideration the
districts, then Ludhiana, Patiala, Tarantaran and Pathankot yielded 3%, 1.66%, 3.33%, and
3.33% prevalence of Listeria spp respectively. None of the mastitic milk sample was positive for
Listeria spp. Retail milk samples in study meet the food safety guidelines of zero tolerance of L.
monocytogenes, but the presence of other non-pathogenic Listeria spp require further scaling of

hygiene measures during production, processing and retailing.

CONCLUSSIONS

The virulent nature of listeriosis has particularly attracted the attention of public and food safety
professionals. Therefore rapid diagnosis for the presence of Listeria is the need of the day to
prevent entry of Listeria in the food chain, thereby protecting humans from acquiring this

zoonotic infection.

India ranks first among the world’s milk producing nations since 1998 and has the largest
bovine population in the world. Milk production in India during the period 1950-51 to 2017-18,
has increased from 17 million tonnes to 176.4 million tonnes. Owing to the rapid growth of
dairy processing industry in India, the possibility of such epidemics cannot be ruled out

completely in the country. Hence methods for detection of dairy foodborne L.monocytogenes are
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required to be implemented throughout the production, transport, processing, dispatch and
retailing of milk and milk products for protecting the health of human beings and maintaining

the standard hygienic levels.

Due to the advancement of Several molecular genotyping techniques such as DNA restriction
endonuclease analysis, ribotyping, multilocus enzyme electrophoresis, PFGE for molecular
epidemiological studies diagnosis of diseases has become much easier, also the expansion of
PCR-based serotyping procedures have provided further benefits for the identification and
grouping of L. monocytogenes. Prevalence data of L. monoytogenes and the opinion of almost
all cited authors highlight the risk of raw milk and contaminated milk products consumption
thereby emphasising the need for improvement in isolation as well as identification procedures

of Listeria
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