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Ovine herpesvirus type 2-induced malignant catarrhal fever in a
heifer

Febre catarral maligna por herpesvirus ovino tipo 2 em uma
novilha

Selwyn Arlington Headley'"; Julio Augusto Naylor Lisboa?;
Juliana Torres Tomazi Fritzen?®; Gustavo Rodrigues Queiroz’;
Alice Fernandes Alfieri*; Rodrigo Azambuja Machado de Oliveira’;
Ana Paula Frederico Rodrigues Loureiro Bracarense®;
Karina Keller Marques Costa Flaiban®; Amauri Alcindo Alfieri*

Abstract

The clinical, pathological, and molecular findings due to malignant catarrhal fever lesions induced by
ovine herpesvirus type 2 (OvHV-2) are described in a 12-month-old, mixed-breed, heifer from northern
Parand, Brazil. The animal demonstrated clinical signs including manifestations of aggressive behavior,
nystagmus, incoordination, decumbency, paddling movements, and death within 48 hours, after which
was submitted for routine necropsy. Brain fragments were used in PCR assays for identification of
infectious agents (OvHV-2; bovine herpesvirus-1 and -5; and Histophilus somni). Rabies was discarded
in text done at the official state diagnostic laboratory. Significant pathological alterations include
disseminated vasculitis with lymphoplasmacytic inflammatory infiltrate within the brain, kidneys, liver,
and myocardium. PCR assay amplified the specific 422 base pair fragment of the OvHV-2 tegument
protein gene from the brain; all other evaluations were negative. These findings confirm the participation
of OvHV-2 in the etiopathogenesis of the disease observed in this mixed-breed heifer.

Kew words: Bovine disease, neuropathology, histopathology, molecular biology

Resumo

Os achados clinicos, patologicos e moleculares associados as lesdes da febre catarral maligna por
herpesvirus ovino 2 (OvHV-2) sdo descritos em uma novilha de 12 meses de idade, raca mista, da
Regido Norte do Estado Parana, Brasil. O animal demonstrou comportamento agressivo, nistagmo,
incoordenagdo motora, decubito, movimentos de pedalagem e morte dentro de 48 horas, apds a qual foi
submetido a necropsia de rotina. Fragmentos do cérebro foram utilizados de PCR para a identificagdo de
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agentes infecciosos (OvHV-2; herpesvirus bovino-1 e -5 ¢ Histophilus somni). A raiva foi descartada por
exame realizado em laboratdrio oficial de diagndstico do estado. Alteragdes patologicas significativas
incluiram vasculite disseminada com infiltrado inflamatério linfoplasmocitario no cérebro, rins,
figado e miocardio. A PCR amplificou especifico do gene da proteina do tegumento do OvHV-2 a
partir de amostras do cérebro; todas as outras avaliagdes foram negativas. Estes resultados confirmam a
participa¢do de OvHV-2 na etiopatogenia da doenga observada nesta novilha.

Palavras-chave: Doenga bovina, neuropatologia, histopatologia, biologia molecular

Malignant catarrhal fever (MCF) is a fatal
disease that affects domestic cattle, wild ruminants,
and occasionally pigs, which is caused by cross
species infection of members of the genus
Rhadinovirus, subfamily  Gammaherpesvirinae
(MACLACHLAN; DUBOVI, 2011). Two distinct
clinical manifestations of MCF are recognized: one
is caused by Alcelaphineherpesvirus type 1 (AIHV-
1), which uses wildebeest (Connochaetes gnu and
C. taurinus) as a carrier, and occurs predominantly
within Africa; the other manifestation is induced by
ovine herpesvirus type 2 (OvHV-2), occurs outside
of the African continent, affects cattle, bison, and
deer, but sheep are the recognized carriers (BROWN
et al., 2007, ZACHARY, 2012). Consequently,
these manifestations are referred to as wildebeest
associated (WA-MCF) and sheep-associated (SA-
MCF) malignant catarrhal fever,
(BROWN; BAKER; BAKER, 2007).

respectively

The clinical and pathological features associated
with MCF in cattle have been described in all
regions of Brazil (GARMATZ et al., 2004; LEMOS
et al., 2005; HEADLEY et al., 2012). However,
most of these studies have been based exclusively
on the characteristic histopathological features
of SA-MCF induced lesions in cattle (BROWN;
BAKER; BAKER, 2007), with few investigations
combining the specificity of Polymerase Chain
Reaction (PCR) assays with pathological alterations
(GARMATZ etal.,2004; MENDONCA et al., 2008).
Nevertheless, PCR assays with sequencing was
used to characterize the agent in tissues from cattle
originated from Rio Grande do Norte (HEADLEY
et al., 2012), and buffalos (COSTA et al., 2009a)
and one horse (COSTA et al., 2009b) from Minas
Gerais with typical histopathological lesions that

are consistent with those induced by OvHV-2.

Since the early description of an outbreak of SA-
MCF within the state of Parana, based exclusively
on histopathological findings (BAPTISTA; GUIDI,
1988), there has been no additional notification
of this this
presents the clinical, pathological, and molecular
associated with OvHV-2
meningoencephalitis in a cow from northern Parana.

disease. Consequently, report

findings induced

During early March 2012, a 12-months-old,
mixed-breed heifer that was maintained in a farm
located in the municipality of Sabaudia, northern
Parand, Brazil, died within two days after the onset
of clinical manifestations. Initially, the heifer was
apathetic, anorexic, and became separated from the
herd, demonstrating mild incoordination. On the
second day the animal demonstrated aggressive
behavior, nystagmus, diarrhea, hypermetria, fever,
and lateral decumbency with paddling movements;
lymphadenopathy and nasal and ocular secretions
were not observed. The heifer died spontaneously
48 hours after the onset of clinical signs. This heifer
was maintained on a farm that contained 130 animals
(including dairy and beef cattle and goats, but without
sheep), but was acquired from another herd 60 days prior
to the demonstration of initial clinical manifestations.
All cattle were routinely vaccinated against foot-and-
mouth disease, brucellosis, and clostridiosis.

Blood and cerebrospinal fluid (CSF) samples were
collected before death and complete blood cell counts
and CSF analyses were performed using routine
methods. Necropsy was performed soon after death
and selected tissue sections (brain, liver, intestine,
kidney, lungs, and spleen) were routinely processed for
histopathological evaluation. Selected brain fragments
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(thalamus, cerebrum, cerebellum, brainstem, and
trigeminal nerve ganglia) were aseptically collected
during necropsy and maintained at -20°C until used
for the molecular identification of common infectious
agents associated with neurological manifestations
in cattle. Brain fragments collected for rabies virus
identification were maintained at 4 to 8 °C.

DNA extracted from brain fragments (BOOM
et al., 1990) was used in PCR assays designed to
amplify specific amplicons of the OvHV-2 tegument
protein gene (BAXTER et al., 1993), glycoprotein
C gene of bovine herpesvirus type 1 (BoHV-1) and
BoHV-5 (CLAUS et al., 2005) and the 16s rRNA
gene of Histophilus somni (ANGEN et al., 1998).
Positive controls consisted of DNA from other
cases: OVHV-2 (HEADLEY et al., 2012); H. somni
(HEADLEY et al.,, 2013); prototype strains of
BoHV-1 (Los Angeles) and -5 (AA-Par) amplified
in Madin-Darby bovine kidney cells (CLAUS et al.,
2005). Nuclease-free water (Invitrogen Corporation,
Carlsbad, CA, USA) was used as negative controls
in all PCR assays. All PCR products were separated

by electrophoresis in 2% agarose gels, stained with
ethidium bromide, and examined under ultraviolet
light. Direct immunofluorescence was performed
for the identification of rabies virus in brain samples
sent to an Official Diagnostic Laboratory (Centro de
Diagnostico Marcos Enrietti; Curitiba, PR, Brazil).

The amplified PCR products were then purified
(illustra GFX PCR DNA and Gel Band Purification
Kit; GE Healthcare, UK)
and submitted for direct sequencing with sense
and anti-sense primers. The partial nucleotide
sequences (Accession N° KC123170) were initially
compared by the BLAST (http://www.ncbi.nlm.
nih.gov/BLAST) program with similar sequences
deposited in GenBank. Phylogenetic trees and
sequence alignments were then created by using
MEGA 5.10 (TAMURA et al., 2011), constructed
by the Neighbor-Joining method, based on 1,000
bootstrapped data sets; distances values were
calculated by using the Kimura 2 parameter model.

Buckinghamshire,

The nucleotide sequences used for phylogenetic
analyses during this study are given in Figure 1.

Figure 1. The phylogenetic relationship of nucleotide sequences of selected strains of the ovine herpesvirus type
2 tegument protein gene generated by MEGA 5. The GenBank accession numbers, the country of origin, and the
associated specie of the sequences used are given. The sequences derived from this study are highlighted within the box.
Murine herpervirus was used as the out-group. Legend: MG, Minas Gerais; PR, Parand; RN, Rio Grande do Norte.
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Source: Elaboration of the authors.
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CSF alterations were typical and indicative
of inflammatory brain disease. Elevated protein
concentration (180 mg/dL) was accompanied by
mononuclear pleocytosis (38 nucleated cells/mm?)
with 88% of lymphocytes, 6% of monocytes, and
6% of neutrophils. CSF was colorless and slightly
turbid.

Gross alterations
vessels of the meninges, pulmonary hemorrhage,
enlarged mesenteric lymph nodes, cortical renal
congestion, foci of hemorrhage and congestion
within the intestinal tract, and abomasal ulcerations.
Histopathological evaluation revealed widespread
vasculitis with lymphoplasmacytic accumulations
within but these alterations

were more severe within the brain. There was

included congestion of

several tissues,

necrotizing vasculitis with lymphoplasmacytic
meningoencephalitis at the brainstem (Figure 2A),

thalamus (Figure 2B), cerebrum, and cerebellum
(Fig. 2C), and lymphoplasmacytic inflammatory
accumulations and vasculitis within the liver (Figure
2D), kidneys, and heart.

Positive amplicons were amplified from the PCR
assay designed to identify the 422 base pairs of the
OvHV-2 tegument protein gene; all other assays
produced negative results and rabies virus was not
detected. Additionally, OvHV-2 DNA was only
amplified from the brainstem. BLAST analyses
demonstrated that the nucleotide sequences derived
from the brainstem were 99-96% similar to other
sequences deposited in GenBank. Phylogenetic
analyses demonstrated that these sequences clustered
with similar sequences derived from wild and
domestic ruminants from Brazil and other countries,
but were distant from those obtained from horses
originated from Minas Gerais/Brazil (Figure 1).

Figure 2. Histopathological demonstrations of ovine herpesvirus type 2-induced lesions in a mixed-breed heifer

with malignant catarrhal fever.

There is vasculitis at the meninges of the brainstem (A), and vasculitis with

lymphoplasmacytic inflammatory infiltrate at the thalamus (B), cerebellum (C), and the liver. (Hematoxylin and Eosin

stain; Bar, A and D, 30 um; B-C, 100 um.)

Source: Elaboration of the authors.
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The clinical manifestations associated with the
histopathological alterations observed in this heifer
are consistent with those seen in cases of SA-MCF
(BROWN; BAKER; BAKER, 2007, ZACHARY,
2012). However, nasal and ocular secretions and
lymphadenopathy frequently described in MCF
were not observed in the present case. Nevertheless,
studies done in Brazil have described manifestations
of MCF in cattle (GARMATZ et al., 2004; LEMOS
et al., 2005; MENDONCA et al., 2008; HEADLEY
etal., 2012) and buffalos (COSTA et al., 2009a) from
different geographical regions. The identification of
the OvHV-2 DNA from the brainstem using specific
primers designed to amplify this gene (BAXTER
et al., 1993) confirmed the participation of this
virus in the etiopathogenesis of the disease herein
described. Other investigations done in Brazil, using
molecular biology have also identified this virus in
tissues from cattle (HEADLEY et al., 2012), buffalos
(COSTA et al., 2009a), and a horse (COSTA et al.,
2009b) by sequencing of the tegument protein gene.
The negative results obtained by the H. somni,
BoHV-1 and -5 PCR assays as well as the negative
identification of rabies virus suggest that only OvHV-
2 was associated with the clinical manifestations and
lesions observed in this heifer. Additionally, Listeria
monocytogenes and other bacterial species were also
excluded as possible etiological agents due to the
absence of characteristic histopathological findings
within the brainstem and brain, respectively.

The results of phylogenetic analyses have
confirmed that the sequences derived from this study
clustered with similar sequences obtained from wild
and domestic ruminants deposited in GenBank from
various geographical locations, but were distant
from those derived from horses; similar results have
been described (HEADLEY et al., 2012). These
results suggest that all cases of SA-MCF worldwide
are induced by OvHV-2 in ruminants, and are
probably derived from the same linage, while those
from horses might be distantly related.

The characterization of SA-MCF in this animal
from the state of Parana adds to the only description

(BAPTISTA; GUIDI, 1988) of this important
disease within this geographical region of Brazil.
In the first description of MCF within this state
(BAPTISTA; GUIDI, 1988), 25% (59/237) of cows
from Ribeirdo do Pinhal, located approximately 120
km from Londrina, were affected, but 95% (56/59)
of these died; morbidity was reduced (0.8%; 1/130)
in this study. Additionally, morbidity, varying
between 1.8-20%, with elevated lethality (83.3-
100%) associated with outbreaks of MCF have been
described in Rio Grande do Norte (HEADLEY et
al., 2012), Rio Grande do Sul (RECH et al., 2005);
and Mato Grosso (MENDONCA et al., 2008). These
results demonstrated that variations in morbidity
but elevated lethality is frequently associated with
outbreaks of this disease, an epidemiological feature
that is characteristic of MCF (BROWN; BAKER;
BAKER, 2007).

In conclusion, PCR assay successfully amplified
the desired amplicon of the OvHV-2 tegument
protein gene from the brain of a heifer that had
histopathological alterations consistent with those
observed in MCF of ruminants. This case adds
to the few studies done in Brazil that have fully
characterized this pathogen by molecular biology.
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