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Isolation and molecular characterization of 

Listeria monocytogenes in bovine and their 

environment  

 
Shubhangi Warke, Ingle VC and UM Tumlam 

 
Abstract 
A total of 625 samples comprising of animal clinical cases (n=256), milk (n=238) and farm environment 

(n=131), were screened to determine the prevalence of Listeria monocytogenes in different parts of 

Nagpur region, India. The isolates were further characterized using phenotypic assays (Hemolysis test, 

Christie Atkins Munch-Petersen test (CAMP) and growth on Agar Listeria acc. to Ottaviani and Agosti 

(ALOA) and genotypic assays. Out of these, 14 (5.46%) samples from animal clinical cases, 12 (5.04%) 

from milk and 12 (9.16%) from environment were found positive for Listeria monocytogenes. Overall 

virulence pattern indicated presence of five genes present in three strains, plcA, actA, hlyA, iap in one 

strain, actA, hly A, iap, prfA in twelve strains, act A, hlyA, iap in nine strains, hlyA, iap, prfA in five 

strains, hlyA, iap in three strains and hlyA in five strains. Serotyping revealed out of total 38 L. 

monocytogenes isolates tested majority of isolates (n=34) represented the group corresponding to 

serovars 1/2b, 3b, 4b, 4d, 4e and three isolates represented serogroup corresponding to serovars 4b, 4d 

and 4e while one isolate was grouped as serogroup 1/2a, 1/2c, 3a and 3c. In vitro antibiotic sensitivity 

pattern of L. monocytogenes indicated sensitivity to erythromycin, nitrofurantin and chloramphinicol and 

resistance to colistin, cloxacillin, nalidixic acid and sulfonamide. Present study showed that farm 

environment acts as potential reservoir for transmitting L. monocytogenes to animals. 

 

Keywords: Listeria monocytogenes, bovine environment, virulence gene, antibiogram 

 

Introduction 

Listeria monocytogenes, a facultative intracellular pathogen, is responsible for severe 

foodborne infections in humans and can also cause invasive disease in many different animal 

species, including farm ruminants (cattle, sheep, and goats). The L. monocytogenes is widely 

distributed in the environment and has been isolated from a variety of sources including water, 

sludge, soil, plants, vegetation, food, and may in this manner contaminate milk and production 

plants (Leite et al., 2006) [59] and infect humans and animals (Dhama et al., 2013) [22] 

Moreover, it was reported that cattle farms play a bigger role in the spread of Listeria between 

animals or people rather than small ruminants farms (Pritchard and Donnelly, 1999) [70] 

Ruminants farm animals play a key role in the persistence of Listera spp. in the environment 

via a continuous faecal –oral cycle (Vazquez- Boland et al., 2001) [83] The L. monocytogenes is 

a well recognized cause of mastitis, abortion, repeat breeding, infertility, encephalitis, and 

septicemia in cattle (Barbuddhe et al., 2008;) [8].  

In India, the occurrence of listeriosis is poorly studied and threre is lack of awareness about L. 

monocytogenes under diagnosed therefore incidences in humans and animals are 

underestimated. Several researchers have explored incidence of listerial spp. in India from 

different sources (Dhanashree et al., 2003; Moharem et al., 2007; Jallewar et al., 2007, Kalorey 

et al., 2008;) [23 64, 48, 51]. Also, L. monocytogenes cases have been reported sporadically in 

humans and animals (Adhikary and Joshi, 2010) [1]. Thre is indiscriminate use of antibiotics as 

a growth promoter for farm animals and voracious use of antibiotics accelerated evolution of 

bacteria towards antibiotic resistance. Listeria spp. has also evolved towards multiple 

antibiotics resistance (Charpentier and Courvalin, 1999) [15]. Hence the aim of the study was to 

clarify the prevalence and source of infection of L. monocytogenes in the bovine environment, 

milk and animal clinical cases collected from bovine farms over 12 months (March 2014 to 

February 2015) in Nagpur region and to study the virulence pattern and antibiogram of L. 

monocytogenes. 
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Materials and Methods 

Collection of clinical samples  

A total of 625 samples were collected from bovines farms 

from Nagpur region of Maharashtra, India. Of these 256 

samples of animal clinical cases (vaginal swabs, endocervical 

swabs, discharges white/ bloody and Uterine infection), 131 

environmental sample (soil, feed/fodder, drinking water, tap 

water, drainage, manure/fertilizer) and 238 milk samples were 

collected from various farms of Nagpur region. The samples 

were collected aseptically and quickly transported to 

laboratory under chilled condition and stored at 4 °C until 

tested. 

 

Isolation of L. monocytogenes  

Isolation of L. monocytogenes was attempted as per Donnelly 

and Baigent, (1986) [26]  

 

Biochemical characterization and Identification of Isolates  

The Listeria isolates was carried out by morphological, 

biochemical and cultural characterization as per standard 

procedures described by Cruickshank et al. (1975) [19] and 

Cowan and steel (1993) [18] were adopted.  

 

Molecular characterization of L. monocytogenes 

Biochemically confirmed L. monocytogenes isolates were 

subjected to multiplex PCR targeting virulence associated 

genes Notermans et al., (1991) [68] of Listeria monocytogene 

isolates and serotyping by multiplex PCR method as 

described by Doumith et al. (2004) [27] 

 

Genomic DNA preparation  

The L. monocytogenes isolates were grown in 2 ml of BHI 

broth overnight at 37 °C. Culture were harvested by 

centrifugation (8000 g for 10 min) and suspended in 400 µl of 

TE solution (10 mM Tris HCl ;1mM EDTA, pH 8.0) Bacteria 

was lysed by addition of 10 µl of proteinase K(20 mg /ml) 

and 100 µl of 10% SDS and followed by incubation at 37 °C 

for 1 hr. The cell wall debris, denatured proteins, 

polysaccharides and polymeric matrix were eliminated by 

precipitation with addition of 80 µl of 5 M NaCl and 64 µl of 

CTAB solution (10% CTAB in 0.7 M NaCl) and incubated at 

65 °C for 10 min. DNA was purified by two extractions with 

Phenol: chloroform (1.1), and chloroform :isoamylalcohol 

(24:1). DNA was precipitated by adding 100 µl isoproponal 

and keep at -20 °C for 30 min and later centrifuged at 8000 g 

for 15 min. The pellet was washed in ethanol (70%) and air 

dried to remove the alcohol and resuspended in 50 µl TE 

buffer.  

 

Multiplex PCR targeting virulence associated genes of 

Listeria monocytogene isolates  

The reaction volume was optimized as follows:- Master mix 

12.5µl, 10µM of forward and reverse primer of each set final 

concentration (0.1 µM each) 1 unit Taq DNA polymerase, 2.5 

µl cell lysed an sterilized milliq water to make up the reaction 

volume. The PCR tubes containing the reaction mixture were 

centrifuged to get the reactants at the bottom. The reaction 

was performed in a Px2 (Thermo electronic corporation, 

USA) with a preheated lid. The cycling condition including an 

initial denaturation at 95 °C for 10 min. followed by 35 cycles 

each of 15 second denaturation at 95 °C, 30 second annealing 

at 60 °C and 1 min. 30 second extension at 72 °C. It was 

followed by final extension of 10 min. at 72 °C and 10 min. 

hold 4°C after the reaction PCR products were kept at -20 °C 

until further analysis by agarose gel electrophoresis.  

About 10 ul of reaction mixture was mixed with 2 µl of gel 

loading buffer and separated on 1.5% agarose gel prestained 

with ethidium bromide. The gel was visualized under UV 

transilluminator (Syngene G box, UK). 

 

Singleplex PCR targeting prfA gene of Listeria 

monocytogenes isolates 

Singleplex PCR reaction at 25 µl reaction volume 

standardized as follows: 2.5 µl of 10X PCR buffer (consisting 

of 100 mMTris-HCl, pH 8.3; 500 mMKCl; 15 mM MgCl2 and 

0.01% gelatin), 2.3µl of 50 mM MgCl2 (final concentration 

7.5 mM), 0.5 µl of 10 mMdNTP, 20 picomole of forward and 

reverse primer of each set (with final concentration 0.1 

picomole each), 1 unit of Taq DNA polymerase, 1.25 µl of 

genomic DNA and sterilized miliQ water to make up the 

reaction volume. The cycling condition was set in Thermal 

cycler (Eppendrof, Germany) as follows: Initial denaturation 

at 95 oC for 10 minutes followed by 35 cycles each of 

denaturation at 95 oC for 15 seconds, annealing at 60 oC for 

30 seconds, extension at 72 oC for 1 min 30 seconds and final 

extension at 72 oC for 10 minutes and hold up at 4 oC.  

 

Serotyping PCR 

In requirement PCR reaction was set at 25 µl reaction volume 

and for detection of L. monocytogenes serotype by PCR, 

standardized PCR was set by using reaction mixture as 

follows : 2.5 µl 10X PCR buffer (Ammonium sulphate) 

(consisting of 100 mMTrisHCl, pH 8.3; 500 mMKCL;15 mM 

MgCl2 and 0.01% gelatin), 0.75 µl dNTP mix (10 mM, with a 

final concentration of 0.2 mM), 2 µl of 25 mM MgCl2 (final 

concentration of 0.1 µM each) and 10 µM of forward and 

reverse primer of each set of Listeria species (final 

concentration 0.1 µM each), 1 unit of Taq DNA polymerase, 

2.5 µl of genomic DNA and sterilized miliQ water to make up 

the reaction volume. PCR conditions steps were set as: Initial 

denaturation at 94 oC for 5 minutes followed by 35 cycles 

each of Denaturation at 94 oC for 30 seconds, annealing at 54 
oC for 1 min. 15 seconds and Extension at 72 oC for 1 min 15 

seconds followed by the final extension of 10 minutes at 72 
oC. Obtained PCR reaction later on stored at -20 oC for further 

analysis and also checked on agarose gel by electrophoresis as 

described above 

 

Antibiotic Sensitivity of the Isolates 

Disk diffusion susceptibility test was performed according to 

the standard reference procedure of the clinical laboratory 

Standards Institute (Altuntas et al., 2012) [3]. A single well 

isolated colony of L. monocytogenes was transferred into 10 

ml BHI broth, incubated at 37 0C for 24 h, diluted 1:10 in 9 

ml 0.1% peptone water to a turbidity equivalent to 0.5 Mc 

Farland standard, and spread on surface of Muller-Hinton 

Agar (MHA) plate. Antibiotic disc of chloramphenicol (C30) 

ciprofloxacin (Cf 5), erythromycin (E15), gentamycin (G10), 

penicillin–G (P10), sulphazidine (Sz30) ampicillin (A10), 

oxytetracycline (O30), vancomycin (VA 10) nitrofurantin (N 

10), cloxacillin (Cx5), colistin (Cl 10) and nalidixic acid 

(N10) were placed on the surface of each inoculated MHA 

plat. After incubation for 24 h at 37 OC, the diameter (in mm) 

of the zone around each disk was measured and interpreted in 

accordance with the Clinical and Laboratory Standards 

Institute Standards Guidelines (Anon, 2006) [4] to classify the 

antibiotic sensitivity of each isolate.  
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Results 

Isolation and Identification of L. monocytogenes: 

Out of 625 samples (Bovine environment, milk and animal 

clinical cases), Total 38 samples were positive for Listeria 

monocytogenes from three sources, yielding an overall 

prevalence of 6.08%. Among these 12 (9.16%) samples were 

positive for L. monocytogenes from bovine farm environment, 

12 (5.04%) from milk and 14 (5.46%) samples were found 

positive for L. monocytogenes from animal clinical cases. 

(Table 1) 
 

Table 1: Isolation of L. monocytogenes from various sources:/ Prevalence of L. monocytogenes in samples of different sources 
 

Sr. No. Sources 
Samples 

(n) 

Number of L. monocytogenes 

Positive samples (%) 

Number of other Listeria 

sp. positive samples (%) 

1 Bovine environmental 131 12 (9.16%) 4 (3.05%) 

a Soil 19 04(21.05%) 1(5.26%) 

b Feed/Fodder 54 02(3.70%) 1(1.85%) 

c Water 22 01(4.45%) -- 

d Tap water 03 ---- -- 

e Drainage 19 02 (10.52%) 1(5.26%) 

f Silage 03 01 (33.33%) -- 

g Manure 11 02(18.18%) 1(9.09%) 

2 Milk 238 12 (5.04%) 5 (2.10%) 

3 

Animal Clinical Cases 

(Vaginal swabs, endocervical swabs, 

discharges &white/ bloody uterine infection) 

256 14 (5.46%) 3 (1.17%) 

 Total 625 38 (6.08%) 12 (1.92%) 

 

L. monocytogenes biochemically identified were further 

characterized by phenotypic assay. All the L. monocytogenes 

exhibited hemolysis. In CAMP test, L. monocytogenes 

showed increased zone of hemolysis towards Staphylococcus 

aureus (MTCC 1144) and Rhodococcus equi (MTCC 1135), 

respectively. On ALOA medium all the L. monocytogenes 

exhibited an opaque white halo of hydrolysis of 

phosphotidyliositol or lethicinin in the medium due to 

phospholipase. Presence of phospholipase activity was 

considered as indicator the pathogenicity. 

L. monocytogenes isolates were further characterized for 

presence of Multiplex PCR (plc A, act A, hly A and iap) gene 

and singleplex PCR (prfA) gene. and multiplex PCR based 

serotyping. Overall PCR analysis of all 38 L. monocytogenes 

isolates revealed the variable genotypic patterns for five 

virulence-associated genes namely plc A, act A, hly A iap. 

and prfA Multiplex PCR study of Listeria monocytogenes 

revealed that three L. monocytogenes isolates were positive 

for all five genes plc A, act A, hly A, iap and iap genes. 

Amplified products of four virulence-associated genes 

namely, act A, hly A iap and prf A and plc A, act A, hly A and 

iap were detected in twelve and one isolates respecrively. 

eight isolates were positive for act A, hly A iap genes. Five 

isolates were positive for hly A, iap and prfA gene, three 

isolates were positive for hly A, iap and five isolates were 

positive for hly A gene. (Table 2, Fig.1) 
 

Table 2: Frequency of virulence-associated genes in Listeria monocytogenes isolates recovered from different sources by multiplex PCR. 
 

Source 
No. of 

isolates 

Amplified PCR products of virulence-associated genes detected in Listeria monocytogenes 

isolates 

Plc A (1484 bp) Act A (839 bp) Hly A (456 bp) Iap (131 bp) Prf A (1040) 

Milk 

2 + + + + + 

5 - + + + + 

3 - - + + + 

2 _ + + + _ 

Animal Clinical 

Cases 

1 + + + + + 

5 - + + + + 

1 + + + + - 

5 - + + + - 

2 - - + - - 

Environment Samples 

2 - + + + + 

2 - + + + - 

2 - - + + + 

3 - - + + - 

3 - - + - - 

 

Overall PCR pattern of samples 
 

Sr.no. PCR Pattern Isolates No. Total 

1 Plc A, act A, hly A, iap and prf A ACC 17, M1, M2 3 

2 Act A, hly A, iap, prf A M5, M6, M7, M8, M9, E14, E15, A6, A9, A10, A12, A15 12 

3 Plc A, act A, hly A, iap A2 1 

4 Act A, hly A, iap E12, E13 ACC4, ACC8, ACC11 M16, M17 9 

5 Hly A, iap, prf A M11, M13, M14E5, E16 5 

6 Hly A, iap E3, E9, E11 3 

7 hlyA E8a, E14, E15a ACC13, ACC14 5 

 Total  38 
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Fig 1: Agarose gel showing polymerase chain recation amplified product of 1060 bp for prf A gene, 1484 bp for plcA gene, 839 bp for actA 

gene, 456 bp for hlyA gene and 131bp for iap gene in L. monocytogenes isolates. Lane1:isolate M-2(Singleplex prfA gene), Lane2:100bp plus 

DNA ladder, Lane3: isolate –A-2, Four-gene combination (plcA, actA, hlyA and iap), Lane 4: 100 bp DNA ladder, Lane 5: isolate E-12-three-

gene combination (actA, hlyA, and iap)Lane 6: Blank; lane 7: isolate E-11 two-gene combination (hlyA and iap) and Lane 8:isolate A-14 hlyA 

gene 
 

Multiplex PCR based serotyping revealed Out of total 38 L. 

monocytogenes isolates tested majority of isolates (n=34) 

represented the group corresponding to serovars 1/2b, 3b, 4b, 

4d, 4e and three isolates represented serogroup corresponding 

to serovars 4b, 4d and 4e while one isolate was grouped as 

serogroup 1/2a, 1/2c, 3a and 3c. (Table 3, Figure 2)  
 

Table 3: Serovar grouping of the isolates. 
 

Sr. 

No 
Serogroup Milk Animal Clinical Cases Environment Total 

1 4b. 4d, 4e 2(M8, M14) ----- 1(E3) 3 

2 1/2a, 1/2c, 3a, 3c ---- ------ 1(E16) 1 

3 
1/2b, 3b, 4b, 4d, 

4e 

10(M1, M2, M5, M6, M7, 

M9, M11, M13, M16, M17 

14 (ACC-2, 4, 5, 6, 8, 9, 10, 11, 

12, 13, 14, 15, 16, 17) 

10(E5, E9, E11, E12, E13, E14, 

E15, E18, E24, E25) 
34 

 Total 12 14 12 38 

 

 
 

Fig 2: Agarose gel showing Multiplex PCR serotyping for determination of the serogroups of isolates obtained from bovine environment, animal 

clinical cases and milk. Lane1: isolates E-16 L. monocytogenes serogroup1/2a; Lane 2: Negative Control Lane3: 100 bp DNA ladder; Lane 4: 

isolates M-5 L. monocytogenes serogroup1/2b and 4b; Lane5: isolatesACC-3 L. monocytogenes serogroup 1/2band 4b; Lane6: isolate-E-3 L. 

monocytogenes serogroup 4b; Lane7: blank; Lane8: isolate M-14 L. monocytogenes serogroup 4b. 

 

Antibiotic Sensitivity Testing 

L. monocytogenes isolates were checked for their 

susceptibility towards the commonly prescribed antibiotics. 

All isolates were sensitive towards, chloramphinicol, 

erythromycin, oxytetracycline, ampicillin, and ciprofloxacin 

and showed intermediate resistances towards the colistin, 

cloxacillin, penicillin, gentamicin, nalidixic acid and 

vancomycin. All 38 L. monocytogenes isolates showed 

resistance to sulphazidine 

 

Discussion 

Listeriosis is one of the important bacterial diseases of 

animals and a zoonosis with a broad distribution; it has 

considerable economic and public health significance. The 

milk industry in India. is flourishing with cattle and buffalo 

playing the major role in milk production, but studies on 

http://www.entomoljournal.com/


Journal of Entomology and Zoology Studies http://www.entomoljournal.com 
 

~ 343 ~ 

occurrence of the important food borne pathogens like L. 

monocytogenes in animals and its environment have not yet 

been carried out in detail except for a few reports (Shakuntala 

et al., 2006, Rawool et al. 2007) [74, 71].  

As Listeria spp. is highly tolerant to live under extreme pH 

(some cultures grow at pH  

9.6), temperature (<45 °C) and salt conditions (20% (w/v) 

NaCl), they can be found in a variety of environments, foods 

and clinical samples. (Swaminathan et al., 2007) [81] L. 

monocytogenes is generally considered ubiquitous, limited 

data on the prevalence of this pathogen in different 

environments have been available so far. 

 Present study wasundertaken to determine the prevalence of 

L. monocytogenes from Bovine environment, animal clinical 

cases and milk from Nagpur and in and around Nagpur 

region. The overall prevalence of L. monocytogenes from 

three sources were recorded as 6.08%. Among these 12 

(9.16%) samples were positive for L. monocytogenes from 

Bovine farm environment, 12 (5.04%) from milk and 14 

(5.46%) samples were found positive for L. monocytogenes 

from animal clinical cases respectively. High prevalence of 

Listeria spp. reported in cattle farms as high as (84.8%) to 

about (9.4%) in which Listeria monocytogenes was recorded 

predominantly from faeces, feed, water and environment. 

Beside Listeria monocytogenes, presence of L. seeligeri (from 

milk, water, feed and environment), L. innocua (from faeces, 

milk, feed, water and environment), L. grayi (from feed, 

faeces and environment) and L. welshimeri (from water and 

feed) has also been documented earlier (Atil et al., 2011) [5]. 

Besides milk and water, soil was also found to be the source 

of of Listeria monocytogenes contamination although it does 

not act as a general reservoir for Listeria monocytogenes. 

According to Weis and Seelinger (1975) [88] Listeria 

monocytogenes was prevalent at around 8.7-51.4% among 

surface soil samples and for 3.2-3.3%.in the soil at a depth of 

10 cm. Fenlon and Shepherd (2000) [33] proposed that soil can 

harbour Listeria monocytogenes with decaying plant and 

faecal materials under moist conditions. Further more Listeria 

monocytogenes growth is dependent on soil type and its 

moisture content (Welshimer, 1960) [89] It has also reported 

that the agriculture soil sometimes could be contaminated 

with L. monocytogenes through sewage sludge fertilizers and 

manure (EPA, 2000a) [28] and (EPA, 2000b) [29]. In general, 

soil also getting contaminated through faecal shedding of 

infected domestic and wild animals, and avian species (Gray 

and Killinger, 1966; Fenlon, 1985) [44, 35]. 

 Moreover, water also acts as a source of infection to cattle 

(Fenlon, 1999) [33]. In addition, bulk tanks used to store milk 

were reportedly contaminated with L. monocytogenes (Latorre 

et al., 2011) [57]. Presence of L. monocytogenes in milk 

(5.04%) might be due to environmental contamination and the 

biofilm forming L. monocytogenes in milk tank systems. 

Manure acts as a good source of nutrient to agricultural soil 

and thus used as a source of organic fertilizer. However 

proper curing and ageing of biofertilizers is required before 

applying it to the soil. By proper treatment, the pathogen 

counts decline which makes it more useful. Physicochemical 

conditions such as pH, temperature and slurry dry matter 

content play an important role affecting the quality of manure 

(Nicholson et al., 2005) [66] It is assumed that the impatient 

attitude of farmers by using improperly processed manure in 

agricultural land increases the risk of L. monocytogenes 

contamination to the crop harvest.(Smith et al., 2001) [77]. It is 

important to note that Listeria sp. generally survives upto 6 

months in dairy slurry; upto 16 days in dairy manure on soil 

and for 32 days in solid beef (Nicholson et al., 2005) [66]. 

L. monocytogenes was able to grow well in degraded silage 

with pH on higher side. Similar results have been reported 

earlier (Fenlon, 1986a [35], Fenlon et al., 1989) [32]. L. 

monocytogenes has also been detected from a poor quality 

silage used to fed the bovines (Low and Renton, 1985) [61]. 

Similarly the occurance of Listeriosis has been established 

through silage feeding in bovines (Boerlin et al., 2013) [12]. 

Silage goes through a rapid anaerobic lactic fermentation by 

converting sugars into acids which drops the pH (4.5) and 

thus it got preserved (Fenlon and Shepherd, 2000) [33]. Acidic 

conditions certainly inhibits the growth of Listeria and other 

spoilage microorganisms (Fenlon and Shepherd, 2000) [33]. 

However, in presence of aerobic conditions, fermentation 

starts to drop down and acidic pH may not be retained and 

hence bacterium like Listeria can grow easily (Fenlon and 

Shepherd, 2000) [33]. L. monocytogenes can survive during 

fermentation and it may multiply rapidly (Kelly et al., 2000) 
[54]. A number of studies reported the poor quality silage act as 

a source of L. monocytogenes transmission to the ruminants 

(Hinton, 2000, Vela et al., 2001) [46, 85]. Further the 

information is sparsely available on the exact transmission 

dynamics of L. monocytogenes in agriculture production 

systems. For example, it is not sure how much infection of 

animals is required for L. monocytogenes dispersal into the 

environment. In the present study, the L. monocytogenes 

subtypes were recorded from clinically affected animals. Its 

subtypes were also prevalent in environmental samples. Here 

we observed a clear relationship of L. monocytogenes with 

clinical and environmental samples, as nature remain cross-

sectional; Conclusive evidences with exact analysis was 

difficult to established however it indicate that the animals or 

bovine farms might be the source of environmental 

contamination, as L. monocytogenes was more dominant in 

faecal samples compared to the soil samples. The prevalence 

of L. monocytogenes in faecal samples was higher than the 

feed samples. These results have hypothesized that the 

animals might exposed to L. monocytogenes through 

contaminated silage which amplified the number of pathogen 

which in turn resulted in to higher prevalence of L. 

monocytogenes in faeces than in feed. Fenlon (1996) [36] 

reported that soil samples from silage fed ruminants 

contaminated pastures possesed higher L. monocytogenes 

count compared to the normal pastures, which refelected that 

the L. monocytogenes strains ingested via silage got amplified 

and reintroduced into the farm environment through cattle 

(Fenlon et al., 1996) [36]. 

In the present study, prevalence of L. monocytogenes was 

higher in soil than in feed, which strongly indicated that soil 

serves as source of animal feed contaminated by L. 

monocytogenes. Similar report earlier been published by 

Nightangle et al (2004) [67] reported prevalence of L. 

monocytogenes in soil and feed (35.21 and 21.36%) 

respectively. 

Transmission of L. monocytogenes in domestic ruminants 

usually occurs through direct faecal shedding (while grazing) 

or indirectly through manure into agricultural land. In 

addition, the crops grown on the contaminated soil can 

directly contaminate the silage (Fenlon et al., 1996) [36]. With 

a heavy load of L. monocytogenes in farm environment, 

contaminated food represents a primary source of this 

pathogen to human through food chain. It is thus proposed 

that the bovine hosts could amplify and maintain the high 
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level of it. L. monocytogenes when ingested it through 

contaminated feeds (Husu, 1990; Vilar et al., 2007) [47, 86]. 

L. monocytogenes has also detected in raw milk which might 

be due to contamination of milk during its transportation and 

storage. The L. monocytogenes has also been detected earlier 

in raw milk (Bemrah et al., 1998; Frece et al., 2010) [10, 39] and 

thus supported the findings of present study. 

In the present study, prevalence of L. monocytogenes was 

recorded as 5.46% in clinical samples from cattle compared to 

2.85%.and 3.6% prevalence in the earlier report of (Chopra et 

al 2012, Silva et al., 2009) [17, 75] Prevalence of L. 

monocytogenes in milk was reported to be high (3.52% to 

0.55%) (Rawool et al (2007) [71]; Yadav et al (2010) [93]; 

Gebicova and Karpiskova (2012) [41]. Similarly Mohammad et 

al (2009) [63] recorded 13, 19 and 43% of L. monocytogenes 

from milk, udder swabs and faecal samples of cattle, 

respectively. Azawi et al (2010) [6] reported high prevalence 

of L. monocytogenes (11%) from reproductive tract of 

Buffaloes and cows from abattoir showing hydrosol pinx. 

Prevalence of Listeriae in genital and other secretion of 

animal results in dissemination of organism in the 

environment which may lead to perpetuation of listeriosis in 

the farm animals. 

In another study Bhilegaonkar et al (1997) [11] recorded 

slightly higher L. monocytogenes prevalence of 8.1% among 

86 raw milk from northern India. Similarly Barbuddhe et al 

(2002) [9] recorded 6.25% and 26.13% prevalence of L. 

monocytogenes and Listeria sp. respectively from buffalo 

milk (n=64) in Northern India. In a big group survey 

(n=2060) Kalorey et al (2008) [51] recorded about 5.1% of raw 

milk sample contaminated with L. monocytogenes which is in 

agreement with findings of present study. The prevalence of 

L. monocytogenes in milk samples varied as per geographical 

areas. In De Manc with 1, 132, 958 raw milk samples tested, 

the prevalence of L. monocytogenes was of 1.2% (Jensen et 

al., 1996) [50], 3.62% in Spain (Gaya et al., 1998) [40] and 

3.48% in USA (Ryser and Marth, 1991) [72]. In UK, a high 

incidence of L. monocytogenes was recorded from milk 

processing equipments (18.8%), in environment (54.7%) and 

in raw milk (22.2%) (Kells and Gilmour, 2004) [53]. This 

variability in L. monocytogenes prevalence in geographical 

locations might be due to adaptation of diverse isolation and 

enumeration techniques. 

In a number of bovine environments, the prevalence of L. 

monocytogenes was linked with its ability to grow in low 

temperature along with biofilm formation capability. Few L. 

monocytogenes strains have also been reported to survive 

beyond the sanitization protocol which made them suitable to 

grow in an environment (Di Bonaventura et al., 2008, Luden 

et al., 2003) [24, 62]. 

It is reported that cow infection with L. monocytogenes were 

responsible for milk contamination (Winter et al., 2004) [90] In 

addition unhygienic milking and poor barn hygiene are 

important risk factors to contaminate the milk (Sanaa et al., 

1993) [73]. As reports of contamination through milk tanks are 

frequent in countries like Sweden (1%) (Waak et al., 2002) 
[87], United States (4.97%) (Muraoka et al., 2003) [65], France 

(3.2%) and in Mexico (13%) (Vazquez-salinas et al., 2001) 
[84], it poses a concern with shipment. L. monocytogenes has 

also been isolated from animal farm and raw milk collector at 

dairy level which indicated that every material coming 

directly or indirectly in contact with milk could transmit the 

pathogen (Le monnier and Leclercq 2009; Latorre et al., 

2010) [58, 56]. Many earlier reports highlighted the prevalence 

of Listeria in a range of 4 to 19% in milk and milk processing 

environment (Fox et al., 2009, Almeida et al., 2013, Derra et 

al., 2013, Giacometti et al., 2013) [38, 2, 21, 43] Bemrah et al., 

(1998) [10]; Kousta et al., (2010) [55] reported contamination of 

milk and milk products by the workers during handling and 

processing. It is well documented that L. monocytogenes 

contamination in milk does not produce any significant 

change in appearance due to which most of the Listerial 

contamination go unnoticed. Moreover the L. monocytogenes 

are capable of biofilm formation making them more potent to 

surviving and infection if consumed (Harvey et al., 2007 [45]; 

Liu et al., 2007) [60]. 

In the present study, it has concluded that the contamination 

of Listeria sp. in raw milk was mostly due to insufficient 

hygiene during milking, and storage and transport of milk. 

Presence of virulence genes like iap, prf A, plc A, hly, mpl, 

act A, plc B, Inl A and Inl B in L. monocytogenesin from 

bovine milk\ (Yadav et al., 2010) [92], bovine clinical samples 

(Rawool et al., 2007) [71] have been reported Moreever, the 

prfA, plcA, hlyA, actA and iap among L. monocytogenes 

isolates have also been reported from reproductive disorders 

in buffaloes (Shakuntala et al., 2006) [74] and infected sheep 

(Yadav and Roy, 2009) [91] 

Presence of hly A, actA, and InlB genes indicated the 

virulence potential of L. monocytogenes to invade and spread 

intracellularly (Disson and Lecuit 2013 and Travier et al., 

2013) [25, 82] 

 The hlyA gene common to all L. monocytogenes isolates. 

Similar findings were reported by (Aznar and Alarcon, 2002) 

[7]. The L. monocytogenes isolates recovered from different 

geographical niches showed 92-95% genetic homogenecity 

(Jaradat et al; 2002) [49] and thus corroborates the findings of 

present study. Moreover the presence of PI-PLC activity 

along with hly A gene confirms the recovery of virulent L. 

monocytogenes strains from different samples in present 

study.  

As per Cheng et al (2008) [16] 13 serotypes of L. 

monocytogenes are known, out of which serotypes1/2a, 1/2b 

and 4b contributes to more than 98% of outbreaks. The 

present findings showed most of the positive milk, animal 

clinical samples and bovine environment possessed 1/2b 

serotype. Similar report has been published by Doumith et al 

(2004) [27] who reported that food borne outbreak generally 

involve serovar 1/2b. In another study, Fox et al (2009) [38] 

reported presence of 1/2a, 1/2b and 4b serotypes in dairy farm 

environment, and in milking facility. Recovery of L. 

monocytogenes serotype 1/2a strains along with 1/2b and 4b 

is responsible for outbreaks in 98% cases as reported in milk 

processing environments from Brazil where 1/2a was a 

serotype (Brito et al., 2008) [13]. Equal distribution of 1/2b or 

3b and 1/2a or 3a seotypes in Portugal dairy has also been 

reported (Chambel et al., 2007) [14]. 

The serovar 4b dominates in Europe and the serovar 1/2a, 

1/2b and 4b in Canada and United States where 

epidemiological association has been established in perinatal 

listeriosis with 1/2b and 4b (Gellin et al., 1991) [41]. In the 

present study also common presence of 1/2b, 4b and 1/2a was 

recorded. In a similar report Singh (2012) [76] sampled L. 

monocytogenes from vegetable, human, milk and observed 

the 4b serotype especially in milk while the serotype 1/2b in 

meat product. Serovar 4b has also been associated with 

obstractics cases in human (Sonegaonkar, 2009) [78].  

The antibiotic resistance of the pathogen is a significant 

public health concern. Recent reports suggest the evolution of 
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L. monocytogenes towards antibiotic resistance (Charpentier 

and Courvalin 1999, Altuntas et al.2012, Soni et al., 2013) [15, 

3, 79]. It is suggested that the increased use of antibiotics for 

therapeutic purposes in animals and humans may lead to the 

development of antibiotic resistance (Palumbo et al., 2010, 

Yan et al., 2010) [69, 93] Depending upon different 

geographical area, antibiotic resistance patterns of L. 

monocytogenes in food and environmental sources may 

change (Yan et al., 2010) [93]. We tested all L. monocytogenes 

isolates for their antibiotic sensitivity. Interestingly, all the 38 

L. monocytogenes isolates were resistant to sulphadiazine. 

The study conducted by Dhanashree et al., (2003) [23] found 

similar results wherein L. monocytogenes isolates which were 

sensitive towards commonly used antibiotics were reported 

 

Conclusions 

The present study showed the prevalence of L. 

monocytogenes in clinical bovines and their environment 

from Nagpur region of Maharashtra, India. It has been 

suggested that there may be a link between serotype and 

virulence potential The epidemiological studies would help to 

understand the sources of infection and their risk assessment, 

routes of transmission, clinical forms and allowed them for 

better management of the listerial infection. In conclusion this 

study with high prevalence of L. monocytogenes on farms 

provides additional support for the role of ruminant farms as 

reservoirs for this food borne pathogen. 
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