UHWERSITA
| DEGLI STUDI
DI TORINO

[T1S AperTO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

Atypical cerebral listeriosis associated with Listera innocua in a beef bull.

This is the author's manuscript

Original Citation:

Availability:
This version is available http://hdl.handle.net/2318/127478 since

Published version:
DOI:10.1016/j.rvsc.2012.07.017
Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

19 January 2025



UNIVERSITA DEGLI STUDI DI TORINO

This Accepted Author Manuscript (AAM) is copyrightand published by Elsevier. It is posted heredrg@ment
between Elsevier and the University of Turin. Chesgesulting from the publishing process - suchditing,
corrections, structural formatting, and other gyatbontrol mechanisms - may not be reflected in Warsion of the
text. The definitive version of the text was suhssgly published in

Research in Veterinary Science 94: 111-114, 20di3,16.1016/j.rvsc.2012.07.017.

You may download, copy and otherwise use the AAMhimn-commercial purposes provided that your liegss
limited by the following restrictions:

(1) You may use this AAM for non-commercial purpesaly under the terms of the CC-BY-NC-ND license.

(2) The integrity of the work and identification thie author, copyright owner, and publisher mugpieserved in
any copy.

(3) You must attribute this AAM in the following fimat: Creative Commons BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4&6fHen),

http://dx.doi.org/10.1016/].rvsc.2012.07.017




Atypical cerebral listeriosis associated wiitisteria innocuan a beef bull

Paulo Ricardo Dell'Armelina RoctaAlessandra Dalmas&daCarla Grattarofa Cristina Casalorie
Fabio Del Pierg Maria Teresa Botter) Maria Teresa Capucchio

2Department of Animal Pathology, University of Tyritaly
P|stituto Zooprofilattico Sperimentale del Piemohtguria e Valle d'Aosta, Turin, Italy
¢ School of Veterinary Medicine, Department of Patbligy, New Bolton Center, University of PennsylaaiA, United States

ABSTRACT

Natural infections of cattle associated wlifkteria innocuehave not been reported. This report describes the
first case of cerebral listeriosis in a bull dud_tsteria innocua.The animal presented neurological signs
characterized by weakness, incoordination and réemty. Histopathologic evaluation of brain tissue
revealed multifocal microabscesses, perivasculamplyocytic cuffing, vasculitis, oedema and
Keywords: haemorrhages. All lesions extended from the medublangata to the basal nuclei/parietal cortex area
gael:té%ral listeriosis Indirect immunohisto_chemistry labelled f_bisteria sp. _in the brain tis;ue, but not_ fbilsteria monoc_:ytog-
Listeria innocua enes,neuro.troplc FIaylVlruses, B\./DV,'bovme Herpgsvnlﬁ:hlamydoph|Iaspp. and—!lstophllus somanCR
Meningoencephalitis was negative for ovine herpesvirls.innocuawas isolated from brainstem and identified by beroical
tests (Camp and beta-hemolysis negative). Subsdgutre species was confirmed by a duplex PCR and
minisequencing assayk. innocuashould be histologically considered as a diffendiagnosis of throm-
botic meningoencephalitis, malignant catarrhal femed cerebral listeriosis due ko monocytogenei
cattle.

1. Introduction bacterial culture and PCR asd@yalker et al., 1994)There are no
detailed gross, histopathologic and molecular dpsons of fatalL

Listeria spp. are Gram-positive facultative intracellulactegia  innocuainfection in cattle. The authors describe the npatioology

ubiquitously distributed in the environment capablgrowing at  of one case otisteria innocuameningoencephalitis in a bull in

a wide range of pHs and temperatuf®azquez-Boland et al., Northwestern Italy.

2001). Listeria species are divided in two closely related lineages

Listeria monocytogeneand Listeria innocuaform one group, while 2 Materials and methods

the second includdswelshimeri, L. ivanoviiandL seeligeri(Hain et

al., 2006).Recently, two phylogenetically distant spediesiar-thii An 18 months old Blonde Aquitaine bull presentedrokagical

(Graves et al., 201@ndL rocourtiae(Leclercq et al., 2010)ere also  signs characterized by weakness, incoordinationrandmbency.

described. Almost all cases of human listeriosis due toL  The animal died after 1 day and was referred totapartment of

monocytogenesyery rare infections due thisteria ivanoviiand  Animal Pathology of Turin University for a completecropsy. Dur-

Listeria seeligerihave been describe@cLauchlin and Martin,  ing the post mortem, collected tissue samples Vigesl in 10%

2008).L monocytogenets also the major pathogen for other ani- neutral buffered formalin. Obex, pons, mesencephaterebellum,

mals, although approximately 10% of septicaemiahieep has been hippocampus, thalamus, basal nuclei area, occjpilietal and

reported as due to. ivanovii (McLauchlin and Martin, 2008)Vide-  frontal cortex were transversally cut, routinelyopessed and

spread in the environment and in foddinnocuais generally con-  embedded in paraffin. Five Im serial tissue sectinrere prepared

sidered nonpathogen{¥azquez-Boland et al., 20010n the other  for histopathologic and immunohistochemical exartiores.
hand.L. innocuahas been associated with a human case of fatasep: peparaffinized sections for histopathology wereirsted with

and identified via blood culture and PCR as@grrin et al., 2003) hae-matoxylin and eosin (H&E).

and with a ewe that presented meningoencephatjttsrain Briefly, indirect immunohistochemistry was perforthesing
primary antibodies againsisteria sp. (code 43251; Virostat, Port-
land, USA),L monocytogenegcode 223021; Becton Company,
Sparks, USA), Arboflaviviruses (Bioreliance, Rodleyi MD, USA),
Bovine Viral Diarrhea Virus (BVDV) (provided by DE. J. Dubovi,
College of Veterinary Medicine, Cornell Universityhaca), bovine



Herpesvirus 1 (VMRD, Pullman, USA)Chlamydophila spp. minisequencing reaction able to detect diagnostiessthat are
(Cheme-icon, USA), andHistophilus somn{provided by Dr. J. Lopez, able to identify fiveListeria (already mentioned above; according
Univers-idad Nacional Autonoma de Mexico, Mexicoty§i For to Dalmasso et al., 2010).

antigen retrieval, all but one brain tissues wemeubated in

Proteinase K; citrate buffer (pH 6.0) was usedslates incubated

with primary Listeria sp. antibody. The secondary antibodies were 3, Results

immun-operoxidase staining using Vectastain Elit@8CA kit

(Vector Laboratories, Burlingame, USA) fdisteria sp. slides; At necropsy no significant macroscopic findings ev@oted in
DAKO LSAB2-HRP (DAKO, Carpinteria, USA) secondaryit kK organs or tissues other than the brain. Transveestions of the
detection system (biotin labelled goat anti-rabbgoat anti-mouse) brain revealed dark brown areas interpreted asaitataci involv-
for L. monocytogenedovine herpesvirus 1 artdl somnislides; and  ing the obex, pons, mesencephalon, thalamus anal baslei.
DAKO EnVision™+/HRP kit (DAKO, Carpinteria, USA, de K5361)  Encephalomalacia was prominent in the obex anditine part of
for Arboflaviviruses, BVDV andChlamydophilaspp. Subsequently, the pons. These lesions continued rostrally invajvihe right
the 3,3-diaminobenzidine chromogen (DAB) was incubated For portion of the brain to the basal nuclei area al asthe adjacent
min at room temperature. Finally, the sections wereparietal cerebral cortefFig. 1a-d).

counterstained using Mayer's haematoxylin. Maligneatarrhal Microscopically, lesions were moderate to severgluiding
fever (MCF) ovine Herpesvirus polymerase chain tieac(PCR)  multifocal microabscesses, vasculitis, perivascuianphocytic
was performed from paraffin embedded tissues. cuffing, oedema and haemorrhag@dsg. 2a-d). Microabscesses

A fresh sample of the malacic area in the braingfeig. 1a and  were characterized by multifocal randomly distriitaggregates
b) was submitted for bacterial isolation in BloogdaMacConkey  of neutrophils, small to coalescing foci of liqueti@e necrosis and
Agar at 37 °C for 48 h. Subsequently, the same ssswpdre placed in  oedema. In the areas adjacent to the microabscésses was
liquid media (Fraser broth and Demi-Fraser brotig imcubated at  multifocal gliosis, diffuse infiltration of neutrdyils and microglial
37 and 4 °C for 48 h. Cultures were then streaked aidteria  cells as well as neuronal necrosis. The microalseseparticularly
Oxford Agar (Microbiol, Italy) and incubated at 3C for 48 h. To  involved the pons, cerebellum, thalamus and adjacerebral cor-
identify the isolate, a miniaturized system wasdugeplorimet-ric  tex. Necrotizing vasculitis with frequently assdeth perivascular
Vitek 2 identification system, bioMerieux Inc, Baga®ipoli, Italy), haemorrhage was also observed within the brainstengbellum,
as well as further CAMP and betahaemolysis tests. and white matter of the cerebral cortex. Perivaamcuolffing was

For the confirmation of the species of the isol&iemolecular  rarely observed in the obex, pons and midbrairveamsicomposed of
assaygDalmasso et al., 201@)ere also performed from the broth one to two layers of lymphocytes and occasional ropitages.
cultures and from a frozen sample of the brainsteMA was ex- Haemorrhages were observed in all areas of thenbkait were
tracted by boiling. A duplex PCR characterized bgpacific frag-  more severe in the cerebellum, thalamus and baszén where
ment on phosphatidylinositol-specific phospholipa&e(plcA) coalescing microabscesses were mostly observediféwal mod-
gene forL. monocytogendg$32 bp long) and by a common fragment erate mononuclear leptomeningitis adjacent to nabszesses
of 16S rRNA gene for allisteriaspp. (437 bp long) was performed. was also observed in the brainstem and cerebeMagus, trigem-
When both bands were detected in the agarose dels, inal and facial brainstem nuclei were affected myn4toalescing
monocytogenesvas immediately identified. When only the microabscesses and focal perivascular cuffing.
437-bp band was present, it was possible to identié Listeria  Immunohistochem-istry for Listeria sp. allowed for the
genus but not to discriminate between the otlisteria species (L identification of the bacteria within the microalesses, with the
innoc-ua, L. welshimeri, L. seeligeri, L. ivanodndL grayi). In this highest intensity noted in the cerebellum, thalaifiig. 2d) and
case, the amplified product (437-bp band) was mdifand mesencephaloiisteriaantigen was observed in the cytoplasm
submitted to a of mononuclear and

Fig. 1. (a) Brain, obex. (b) Brain, brainstem. Brain, midbrain. (d) Brain, basal nuclei. Note derk-brown malacic areas (arrows).



Fig. 2. (a) Brain, thalamus, coalescing microalseesith malacic area (arrows) and vasculitis igak®) (HE). (b) Brain, thalamus, vasculitis (arjasurrounded by
multifocal to coalescing microabscesses (HE). (@B obex, microabscess affecting the vagus ngElE). (d) Brain, cerebellum, brown areas corresptm
immunopositivity forListeriasp. antibody in a malacic area (DAB chromogen, twatained with haematoxylin).

polymorphonuclear cells (resembling gitter cellsl areutrophils, nucleotides 93, 178, 226, and 270 relative tmnocual6S rRNA
respectively) of microabscesses and rarely wittiae tumen of gene sequence (GeneBank Accession No. X56152).dtbk kmon-
blood vessels affected by vasculitis. monocytogenesieurotropic  ocytogenesndL innocua,nucleotides corresponding to these posi-
Flaviviruses, BVDV, bovine Herpesvirus Chlamydophilaspp. and tions are A,G,G,T, respectively. These polymorptismere
H. somniwere not present. MCF ovine herpesvirus was natatied  detected with a minisequencing asgBalmasso et al., 2010J.o-
by PCR. gether, minisequencing analysis result (data notsh with the

L innocuawas isolated only from the brainstem and the idgnti lack of amplification of the L. monocytogenes-sfieciragment in
of the unusual isolate was confirmed by the Vitekdéntification  the duplex PCRFig. 3)led us to conclude that the identified species
system and by Camp and betahaemolysis negativéigeBuplex  was indeed. innocua.
PCR(Fig. 3)of both the frozen brainstem sample and the badteri
ogy culture allowed the amplification of only a 168BNA gene
437-bp fragment in the isolate, indicating thattisolate was of
Listeria genus, but ndt monocytogenes. L. monocytogenes, L. innocu~
and othelListeria spp. present single nucleotide polymorphism in

4. Discussion

Bovine cerebral listeriosis is classically caused_byonocytog-
enes,while other species dfisteria have been traditionally classi-
fied as non-pathogeni¢Low and Donachie, 1997)The
microscopic lesions of the present case were sirtolacute cere-
bral listeriosis due th monocytogeneis ruminants(Oevermann
et al., 2010)However, vasculitis in this instance was particiylar
severe and was often associated with large areag@bsis and
haemorrhage. Moreover, the microabscesses and aodas
enceph-alomalacia were more evident and extensiaa those
described in the literature of typical cerebratdisosis lesions in
cattle (Ladds et al., 1974). Walker et al. (1994scribed
meningoencephalitis due td innocua in a ewe in which
histopathologic examination noted moderate monozarcl
perivascular cuffing and neutrophilic marginatioviasculitis
was also reported - as in the present case - bategricted to the
midbrain. Furthermore, lesioifgvalker et al., 1994yvere limited
in distribution and severity in comparison with theesent case
and with cases of classical encephalitic listesaxfisheefglLadds
et al., 1974)and microabscesses were not detected.

Other diseases, such as thrombotic meningoencegphali
(TBME) - caused byH. somni- or MCF can also cause vascular le-
sions similar to the present case in the brainadfile(Summers et

Fig. 3. Duplex PCR. M: marker, 100bp; PC1: posito@ntrol (L monocytogenes); al., 1995; Maxie and Youssef, 200However, TBME generally

PC2: positive control (Linnocua); S: isolate of the present report, which amplified ’ ’ N ' L

only a 467 bp fragment, as did PC2; NC: negativetad (ultrapure water). catl:fest severe vasculitis and thrombosigjith or
withou

PC1 PC2 S NC M

Plca gene -

16STRNA
gene




infarction; there is a predilection for the thalesrand the junction
of the white and gray matter of the cerebral cortiebaxie and
Youssef, 2007).

MCEF infection is epidemiologically associated witttte having
contact with sheep or wild ruminantRussell et al., 2009 here
was no history of contact with these animals is ttase. Addition-
ally, MCF causes lymphocytic and histiocytic vastisilwith severe
fibrinoid necrosis involving the tunica media andlvantitia of the
arteries and arterioles. Additionally, MCF in rumitsoften causes
erosive or ulcerative lesions in the gastrointedtand respiratory
tracts, as well as lymphoid hyperplaggummers et al., 19953s
opposed to the neutrophilic pathology associatetl listeriosis.

Although Rocourt and Seeliger (198pjeviously reported isola-

tion of L innocuafrom the brain of cattle experimentally infected

and concluded that it was non-pathogenic, the ptegaper con-
stitutes the first description of natural infectidorain lesions, bac-
teriology, immunohistochemic positivity and moleaulbiology
confirmation of Linnocuainfection in the brain of a bovine animal.
Haemolysis is considered an important test to miggtish between
L. monocytogeneandL. innocua(Gorski, 2008) However, misinter-
pretation from biochemical profiles dfisteria genus has been re-
ported. IndeedJohnson et al. (2004gported that.. innocuamay
ocasionally present b-haemolytic activity, which d@svirulence
gene-related feature usually associated withmonocytogenes.
Further molecular characterization of this isola&vealed the
presence of internalin A virulence gefiolokhov et al., 2007).
Non-haemolytic strains of. monocytogenebhave also been de-
scribed(Allerberger et al., 1997)herefore, the species affirmation
by Rocourt and Seeliger (1985hased only from biochemical
characteristics, is uncertain.

Co-infection withL monocytogenesr other biological agents
seems unlikely in this instance, sinceinnocuawas isolated from
the brainstem. Finally, immunohistochemistry andRP&ssays for
other previously described pathogens were negativiing out
the potential for co-infection. Although it was rassible to eval-
uate the immune status of the present bull, théd@st suggest
that this atypical infection may be caused by a loimation of
immunosuppression and a mutated bacterial straifadt, natural
heterogeneity in aviruleritisteria species, reflected in its ability to
acquire or retain virulence-associated genes, neanip some L.
innocuato be causative agents of disease, especially muino-
compromised mammal®olokhov et al., 2007).

To the best of the author's knowledge, this isftret descrip-
tion of fatal meningoencephalitis caused lbynnocuain a bull.
Therefore, the authors recommend to increase theofisicrobi-
ological and biomolecular techniques in all suspéatases of lis-
teriosis additionally to the traditional histopalthgy and
immunohistochemistry for a correct aetiological gfiasis. Fur-

thermore L innocuashould be histologically considered as a differ-

ential diagnosis of TBME, MCF and cerebral listeisodue to L.
monocytogeneis cattle.
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