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which were catalase positive and oxidase negative, 
and displayed umbrella shaped growth pattern 
in motility medium as well as tumbling motility in 
wet mounts at room temperature were considered 
as ‘presumptive’ Listeria isolates. Typical Listeria 
colonies were transferred to cryotubes containing 
Brain Heart Infusion Broth (BD Difco) with 20% 
glycerol and maintained frozen at ‑ 20 °C until used 
for confirmation. 

Confirmation of isolates of 
L. monocytogenes
Downstream confirmation analyses revealed the 
presence of L. monocytogenes in six brain samples 
(three different animals) analyzed (Table I). The 
confirmation of isolates of L.  monocytogenes was 
achieved by matrix‑assisted laser desorption/
ionization mass spectrometry (MALDI‑TOF MS)‑based 
identification. MALDI‑TOF MS and biotyping was 
performed using the BrukerUltraflex  II TOF/TOF 
in positive ion reflector mode pre‑calibrated with 
bacterial test standard (Bruker) according to the 
manufacturer’s instructions using an ethanol/
formic acid extraction protocol. Spectral analyses 
and sample identifications was performed using the 
BrukerBiotyper software (Ver. 3.1.). Identifications 
were only accepted if scored ≥ 2.0 by the Biotyper 
algorithm. All isolates were confidently identified 
by MALDI‑TOF MS as L.  monocytogenes (score 
higher than 2.4).

Molecular serotyping of 
L. monocytogenes
L.  monocytogenes strains previously confirmed 
by MALDI‑TOF MS, including five isolates (B1, B2, 
B3, B4, and B5) from the first sheep, five isolates 
(B6, B7, B8, B9, and B10) from the second sheep, 
and eight isolates (B 11, B12, B13, B14, B15, B16, 
B17, and B18) from the lamb, were subjected to 
molecular serotyping by targeting six genes of 
L.  monocytogenes, lmo0737 (691 bp), lmo1118 
(906  bp), ORF2819 (471 bp), ORF2110 (597 bp), 
prfA (274 bp), and prs (370 bp) (Doumith et  al. 
2004, Kerouanton et al. 2010). PCR was performed 

Figure 3. Perivascular infiltration of lympho mononuclear cells in 
medulla oblongata (Hematoxylin and Eosin stain; 40× Objec.)

Figure 2. Microabscess in medulla oblongata (Hematoxylin and Eosin 
stain; 40× Objec.)

Figure 1. Neuroparenchymal lesions from infiltration of lympho 
mononuclear cells (Hematoxylin and Eosin stain; 40× Objec.).

Table I. Number of samples and L. monocytogenes isolates included 
in the study.

Number of samples 
(brain) Strains* Serotypes

2 (from sheep 1) B1, B2, B3, B4, B5 4b

2 (from sheep 2) B6, B7, B8, B9, B10 4b

2 (from lamb 1) B11, B12, B13, B14, B15, B16, B17, B18 4b
*B = Clinical isolates from the brain of sheep and lamb affected of 
meningoencephalitis.




