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ABSTRACT.- Oliveira M.C., Pereira G.0., Daoualibi Y,, Dutra V., Brito M.F, Caldas S.A., Balthazar D.A.
& Ubiali D.G. 2018. An outbreak of malignant catarrhal fever in Sambar deer (Rusa unicolor).
Surto de febre catarral maligna em cervos Sambar (Rusa Unicolor). Pesquisa Veterindria
Brasileira 38(8):1675-1680. Setor de Anatomia Patolégica, Departamento de Epidemiologia e Satide
Publica, Anexo do Instituto de Veterinaria, Universidade Federal Rural do Rio de Janeiro, BR-465
Km 7, Seropédica, R] 23890-001, Brazil. E-mail: danielubiali@hotmail.com

Malignant catarrhal fever (MCF) is an infectious, pansystemic and highly fatal disease
with wide geographic distribution. The species that are clinically prone to it include cattle,
deer and bison. In Brazil, the disease in ruminants and deer is associated with the contact
with sheep, especially during labor, when the fetal remains that are eliminated contain the
ovine herpesvirus 2 (OvHV-2). The outbreak took place in a conservationist property in the
city of Casimiro de Abreu/R], which hosted 23 Sambar deer, and, of these, 19 died, showing
neurological signs. The deer lived in a location together with 15 male and female meat sheep.
A female specimen of the Sambar deer (Rusa unicolor), aged approximately three years,
which had presented with neurological clinical signs was referred to necropsy in the Setor
de Anatomia Patologica at Universidade Federal Rural do Rio de Janeiro (SAP/UFRR]). During
necropsy, cerebrospinal fluid was sampled for analysis; fragments of several organs were
fixated in 10% buffered formalin and processed for histopathological analysis. Fragments of
occipital lobe, cerebellum and bulb were collected to perform the polymerase chain reaction
(PCR). The diagnosis of this outbreak was based on epidemiological, clinical and pathological
findings, and on the amplification of the OvHV-2 DNA through PCR. The histological changes
were the base to confirm the MCF case and were characterized by degeneration of vascular
endothelial cells, fibrinoid vasculitis, hyperplasia and necrosis of lymphoid organs. However,
PCR was an important tool to confirm the diagnosis. MCF as an important disease with
nervous symptomatology in deer.

INDEX TERMS: Sambar deer, Cervus unicolor, Rusa unicolor, malignant catharral fever, OvHV-2,
Rhadinovirus, viroses.

RESUMO.- [Surto de febre catarral maligna em cervos suscetiveis incluem bovino, cervo e bisdo. No Brasil, a doenca
Sambar (Rusa Unicolor).] A febre catarral maligna (FCM)  em ruminantes e cervideos esta associada ao contato com
é uma doenca infecciosa, com distribuicdo geograficaampla,  ovinos, principalmente durante o parto, no qual os envoltérios
pansistémica e altamente fatal. As espécies clinicamente  fetais eliminados contém, em suas secre¢des, o Herpesvirus
ovino-2 (OvHV-2). O surto ocorreu em uma propriedade
! Received on January 31, 2018. conservacionista no municipio de Casimiro de Abreu/R], que
Accepted for publication on February 8,2018. abrigava 23 cervos exdticos, onde foram registradas a morte
*Setor de Anatomia Patologica, Departamento de Epidemiologiae Satde  de 19 destes, com sinais neuroldgicos. Os cervos habitavam
P1.1b11ca, Ane.xo I do Instituto de Veterinaria, Unrlv.er51dade Federal Rural d.o em um piquete com 15 ovinos de corte, machos e fémeas.
Rio de Janeiro (UFRR]), BR-465 Km 7, Seropédica, R] 23890-000, Brazil. . ~
* Corresponding author: danielubiali@hotmail.com Um exemplar de cervo sambar (Rusa unicolor), fémea, com
aproximadamente trés anos de idade, que havia apresentado

3 Departamento de Clinica Médica Veterinaria, Universidade Federal de L 2 et - X .
Mato Grosso (UFMT), Av. Fernando Corréa da Costa 2367, Coxipé, Cuiaba,  Sinais clinicos neuroldgicos foi encaminhado para necropsia no

MT 78060-900, Brazil. Setor de Anatomia Patoldgica da Universidade Federal Rural do
*Departamento de Medicina e Cirurgia Veterinaria, UFRR, BR-465Km 7,  Rio de Janeiro (SAP/UFRR]). Durante a necropsia foi realizada
Seropédica, R] 23890-000. a coleta de liquido cefalorraquidiano e de fragmentos de lobo
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occipital, cerebelo e bulbo, para a realizagio de reagido em cadeia
da polimerase (PCR). Fragmentos de diversos 6rgdos foram
fixados em formalina 10% tamponada e processados para a
analise histopatologica. O diagnéstico do presente surto foi
estabelecido com base nos achados epidemioldgicos, clinicos,
patolégicos e na amplificacdo do DNA do OvHV-2 através da
PCR. As alteragdes histoldgicas foram a base para confirmar o
caso de FCM e caracterizaram-se por degeneracdo de células
endoteliais vasculares, vasculite fibrinoide, hiperplasia dos
orgdos linfoides. Contudo, a PCR foi uma ferramenta importante
para a confirmacdo do diagndstico. Ressalta-se a importancia
da FCM na lista dos diagnosticos diferenciais de doengas que
cursam com sintomatologia nervosa em cervideos.

TERMOS DE INDEXACAO: Cervo Samba, Rusa unicolor, Cervus unicolor,
febre catarral maligna, OvHV-2, Rhadinovirus, viroses.

INTRODUCTION

Malignant catarrhal fever (MCF) is an infectious, pansystemic,
usually fatal disease of several species of cattle and sheep
(Kleiboeker et al. 2002), with wide geographic distribution
caused by a Rhadinovirus, an ovine herpesvirus 2 (OvHV-2), in
the family Gammaherpesvirinae (Plowright 1990). The wide
range of natural hosts for MCF can be divided into two
categories: reservoir hosts (sheep, goat and gnu) and clinically
susceptible hosts (cattle, bison and deer) (Li et al. 2011).

Currently, ten viruses in the group of those that cause
MCF were identified, and six of them are proven associated
with the clinical condition. The main agent of MCF is the
OvHV-2, associated with sheep (sheep associated MCF), and
the Alcelaphine herpesvirus 1 (AIHV-1), associated with the
gnu (gnu associated MCF). In Brazil, MCF is associated with
the contact of susceptible animals with sheep, when they
eliminate OvHV-2, especially in pre and postpartum periods.
In Africa, MCF is associated to the gnu (Connochaetes spp.),
which is the reservoir host of AIHV-1 (Garmatz et al. 2004,
Lietal. 2011).

The incubation period of MCF in cattle can vary from three
to ten weeks; however, since it is a herpesvirus, it ranges
according to the state of viral latency. The clinical course can
last from three to seven days (O’Toole & Li 2014). There are
several clinical signs of MCF, and they affect many systems; they
include fever, catarrhal nasal discharge, bilateral conjunctival
congestion, sialorrhea, corneal opacity, blindness, bilateral
epiphora, ulcers in the oral mucosa and nostrils (Galiza et al.
2010), incoordination, muscle trembling and pedaling movements
(Sanches etal. 2000), crusting dermatitis, lymphadenomegaly,
leptomeningeal hyperemia (Peixoto et al. 2015) and tongue
and palate epithelium detachment (D6bereiner & Tokarnia
1959, Galvao et al. 2016).

Gross lesion include ulcers in the oral cavity, tongue,
esophagus, and upper respiratory tract (Galiza et al. 2010),
accentuated pulmonary edema, necrosis in the extremity of
the conical papillae in the cheek, and kidneys with multiple
white spots (Galvao et al. 2016). Microscopically, there are
lymphocytes and macrophages that infiltrate the arterial
medius and adventitia, associated with fibrinoid necrosis
(Sanches etal. 2000, Peixoto et al. 2015), interstitial nephritis
composed of macrophages and lymphocytes, and marked
hyperplasia and necrosis of lymphoid follicles (Peixoto et al.
2015, Galvao et al. 2016).
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The Asian deer, from the species Rusa unicolor (Kerr, 1792)
(=Cervus unicolor) is native from the forests of countries like
Bangladesh, China, Cambodia, India, Indonesia, Malaysia, Sri
Lanka, Taiwan, Thailand and Vietnam. Currently, this species is
considered vulnerable by the red list of the International Union
for Conservation of Nature (Timmins etal. 2015). This paper
reports the epidemiological, clinical and pathological findings
of a MCF outbreak in deer from the Rusa unicolor species in
the State of Rio de Janeiro.

MATERIALS AND METHODS

The clinical history was obtained from interviews with the animal
scientistin charge of the conservationist farm where the outbreak of
malignant catarrhal fever (MCF) took place. One female specimen of
Sambar deer (Rusa unicolor), aged approximately three years, with
clinical neurological signs, died during contention and was referred
for necropsy in the Setor de Anatomia Patoldgica (SAP 33865) at
Universidade Federal Rural do Rio de Janeiro (UFRR]). During necropsy,
10ml of cerebrospinal fluid was sampled from the atlanto-occipital
space for analysis and sent to the Laboratério de Patologia Clinica at
Universidade Castelo Branco/R] (Stokol et al. 2009). Fragments of
several organs were fixated in 10% buffered formalin and processed
for the histological examination, stained with hematoxylin eosin
(HE) and examined using optical microscopy.

Fragments of telencephalic occipital lobe, cerebellum and bulb were
collected and stored at -20°C for the conduction of PCR in the Laboratério
de Biologia Molecular of Universidade Federal de Mato Grosso. For the
PCR, samples of DNA were extracted from the fresh nervous system using
the standard method of proteinase K/phenol/chloroform extraction
and ethanol precipitation (Sambrook & Russel 2001). The primer
pairs used were 556 (AGTCTGGG-TATATGAATCCAGATGGCTCTC) and
755 (AAGATAAGCA-CCAGTTATGCATCTGATAAA). A total of 8pl of each
product of PCR was assessed in 2% agarose gel containing ethidium
bromide, being analyzed with a transilluminator (Baxter etal. 1993).

RESULTS

This outbreak of malignant catarrhal fever (MCF) in Sambar
deer took place in March, 2017, in a conservationist property
in the city of Casimiro de Abreu/R]. The first specimens that
composed the initial group of deer were acquired in the
State of Goias. The pastures were restructured to receive
this herd in 2011. About two months before the deer arrived,
the sheep were placed in the location while it was still being
reconstructed. Then, the deer were placed inside this location
with the meat sheep, which were often slaughtered after
about 80 days. During the outbreak, there were 15 meat sheep
(eight-castrated male and seven female) sharing pastures
and drinking fountains. In the same farm, in other locations,
there were other wild species like tapirs (Tapirus terrestris),
axis deer (Axis axis), fallow deer (Dama dama) and the indian
antelope (Antilope cervicapra). Many species of wild and
domestic birds, besides equines, cattle, buffalos and dogs
were also bred in the farm.

Of the 23 deer in this farm, 19 died with similar clinical
signs, characterized by incoordination, ataxia, falls and
difficulties to get up. The evolution of the disease happened
in a maximum period of 48 hours; some deer were found dead
in the pasture. In a period of 28 days, 19 deer died. After the
people in charge of the flock were informed of the diagnosis
of MCEF, the owner performed euthanasia in four deer before
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the presentation of any clinical sign. The morbidity and
mortality of MCF in this outbreak was 82.6% (19/23), and
lethality rate was 100%.

One female Sambar deer (Rusa unicolor), aged approximately
three years, presented with incoordination, walking around
in circles, falling and having difficulties to move. It had
opisthotonos, ataxia and dry nostrils. This deer died during
contention. The external examination showed round, irregular
red signs of alopecia on the skin, in the scapular region and
the flank. The udder was developed, firm, with multiple
petechial or ecchymotic hemorrhage on the skin (Fig.1).
In the internal examination, the mammary gland presented
great amounts of milk secretion and moderate amounts of
purulent exudate. The uterus had a 20cm long female fetus.

- 77 4/1“
Fig.1. Malignant catarrhal fever in Sambar deer (Rusa unicolor). The udder
skin has multiple petechial or ecchymotic hemorrhage.

Fig.2. Malignant catarrhal fever
HE, obj.20x. (B) Fibrinoid vasculitis in arterioles in the subarachnoid space of the cerebral cortex. HE, obj.40x.
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The trachea presented marked amount of frothy edema. The
lungs showed marked congestion and edema. The kidneys
were diffusely dark red and the capsular surface had multiple
white spots measuring 1-2mm. Histologically, in the brain
(frontal, parietal, temporal, occipital cortex, cerebellum
and bulb), and spinal cord (cervical, thoracic and lumbar)
presented with perivascular and meningeal inflammatory
infiltrate, composed of lymphocytes and other undifferentiated
mononuclear cells with moderate pleomorphism. Plasma
cells and macrophages were occasionally observed and rarely
neutrophils (Fig.2A). The endothelial cells were activated, and
several vessels showed moderate to accentuated number of
eosinophilic clots, which characterized meningoencephalitis
with fibrinoid vasculitis (Fig.2B). The thalamus and the lateral
ventricle showed fibrinoid vasculitis, and the choroid plexus
had interstitial thickening, with infiltration by lymphocytes
and plasma cells. Both eyes presented with accentuated and
diffuse lymphohistiocytic choroiditis, and moderate and
focal lymphohistiocytic keratitis; one of the eyes had retinal
detachment. The rete mirabile presented with vasculitis with
infiltrate of lymphocytes, plasma cells and, in rare vessels,
there was a small number of eosinophilic clots similar to fibrin.
The nasal conchae showed fibrinoid vasculitis and thickening of
the mucosa due to an infiltrate composed by lymphocytes and
neutrophils; in the lungs, there was thickening of the alveolar
septa which were infiltrated by lymphocytes. The kidneys had
amultifocal periglomerular interstitial inflammatory infiltrate
composed of lymphocytes. The lymph nodes showed increased
lymphocytic cellularity, multifocal and moderate histiocytic
infiltrate and thickened nodal capsule due to an infiltrate
composed of lymphocytes. The spleen showed diffuse and
accentuated white pulp depletion. In the intestines, there was
accentuated and diffuse inflammatory infiltrate, composed of
lymphocytes in the mucosa and, occasionally, in the submucosa.
In the skeletal muscle, between the fibers, there was a mild
multifocal lymphocytic infiltrate. The skin had superficial

e 2 ; : -
r inflammatory infiltrate.
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pustule in the stratum corneum; and the superficial dermis
had infiltrate of lymphocytes and macrophages.

The cerebrospinal fluid was fuzzy, had 450mg/dl of protein,
was negative for glucose and had 1,230cells/pl, being 83% of
lymphocytes. The samples of nervous tissue were positive in
PCR, with amplification of the molecular fragment of 231pb.

DISCUSSION

The diagnosis of the present outbreak of malignant catarrhal
fever (MCF) in Sambar deer was established based on
the epidemiological, clinical, pathological findings and on
the molecular amplification of the viral DNA of the ovine
herpesvirus 2 (OvHV-2), using the polymerase chain reaction
technique (PCR). This outbreak is similar to findings in other
MCEF cases in deer (Brown & Bloss 1992, Tomkins etal. 1997,
Driemeier et al. 2002, Kleiboeker et al. 2002, Li et al. 2011,
Palmer et al. 2013).

MCF has been reported in about 13 cervid species (O'Toole
& Li 2014). Clark et al. (1970) mentioned the occurrence
of MCF outbreaks in deer, unlike the disease affecting the
cattle species, which often takes place in isolated cases.
In this case, the deer lived in a location together with sheep,
which is compatible with the epidemiology of this condition
(Garmatz et al. 2004), however, the placental transfer has
been reported as a form of transmission in cattle (Plowright
1990, Headley et al. 2015), besides the possibility of virus
carriage through birds that feed in the feeders (Lietal. 2008).
The presence of other deer that were not affected by MCF in
this outbreak, like the Axis deer (Axis axis) and the Fallow
deer (Dama dama) in locations close to where the affected
deer were staying, probably reveals a lower predisposition
of those species to MCF in comparison with the Sambar deer
(Rusa unicolor). Likely, 0'Toole & Li (2014) discuss that Fallow
deer (D. dama) are relatively resistant. The considered highly
susceptible cervid species are particularly white-tailed deer
(Odocoileus virginianus) and Pére David’s deer (Elaphurus
davidianus). The Moose (Alces alces) and elk (Cervus canadensis)
appear to be moderately susceptible (Brown & Bloss 1992,
Kleiboeker etal. 2002, Palmer etal. 2013, 0O'Toole & Li 2014).

In this MCF outbreak, the evolution of the neurological
signs was hyperacute, in a maximum period of 48 hours,
and some deer were found dead. The evolution of MCF in
deer (Mazama gouazoubira) that occurred in Cuiaba/MT,
Brazil, took from two to three days (Driemeier et al. 2002).
In deer, the condition is usually acute or hyperacute, and
the deer often die before developing the classic typical signs
of the disease (Wobeser et al. 1973, Tomkins et al. 1997).
There were similarities in a MCF outbreak that happened
in a zoo in Rome, Italy, where 11 deer (Sika deer) died from
the hyperacute form of the disease 12-48 hours after the
onset of the clinical signs. In this case, goats and sheep were
disease reservoirs (Frontoso et al. 2016). This short period
of the clinical course explains how, sometimes, there are
few clinical symptoms in deer, unlike in cattle, in which the
clinical evolution is longer (Tomkins et al. 1997). In the USA,
26 (100%) white-tailed deer (0. virginianus) bred in captivity
died, and, of these, 11 did not present with any clinical signs
(Palmer et al. 2013).

The MCF outbreak in the state of Mato Grosso was peculiar;
the deer (M. gouazoubira) were separated from the wool sheep
only by a zoo fence (Driemeier et al. 2002). In this case, the
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deer (R. unicolor) and the sheep shared the same location
and and drinking fountains. Brown & Bloss (1992) described
an outbreak of MCF in 23 white-tailed deer (0. virginianus),
some were bred free, and others had contact with sheep and
goats at a distance of 100 to 200 meters.

A study conducted with deer and wild goats infected
with the MCF virus, without clinical disease, revealed that
the virus could circulate in lower doses and result in latent
infection (Frontoso et al. 2016). To confirm the possibility
of latent infection in deer, the DNA of OvHV-2 was detected
in the blood of 72% (23/32) of the deer that were clinically
normal (Palmer etal. 2013). This explains the variation in the
length of the incubation period, as well as the duration of the
clinical signs. In this case, the sheep and the deer lived in the
same location for six years. After the clinical manifestation in
one deer, the disease rapidly spread in the flock.

This report of MCF in deer (R. unicolor) stands out for the
clinical signs, especially neurological ones, and for the absence
of ulcerative lesions in the gastrointestinal tract, which is
different from the outbreak reported by Driemeier et al. (2002),
who found mild necrosis in the oral and nasal mucosa of deer
(M. gouazoubira). Likely described in this report, other lesions
in deer, than neurological include congestion and petechial
or ecchymotic hemorrhage in multiple tissues, lymphocytic
vasculitis in multiple organs and lymph nodes with lymphoid
hyperplasia (Brown & Bloss 1992, O’'Toole & Li 2014).

According to the World Organization for Animal Health,
(OIE 2013), the histological changes have been essential to
confirm cases of MCF, and are characterized by degeneration,
fibrinoid vasculitis with infiltration of lymphoid cells in the
tunica adventitia, associated with eosinophilic material similar
to fibrin, especially in brain vessels, besides hyperplasia
and necrosis of lymphoid organs. The lesion of the central
nervous system of the deer in this case is in accordance with
the findings in other MCF described in cervid species (Brown
& Bloss 1992, Tomkins et al. 1997, Driemeier et al. 2002,
Kleiboeker et al. 2002, Li et al. 2011, Palmer et al. 2013).

The cerebrospinal fluid test showed large amount of
lymphocytes that are compatible with a viral infection (Stokol etal.
2009). PCR is an important diagnostic tool to prove which
species of virus is involved (Driemeier et al. 2002, Li et al.
2011). In the current outbreak, samples of encephalic tissue
showed DNA of ovine herpesvirus 2 (OvHV-2). The association
of PCR and the histopathology allow excluding the differential
diagnoses. Clostridial enteritis, epizootic hemorrhagic
disease/bluetongue, adenoviral infection, and yersiniosis are
considered as MCF-like signs in deer (Driemeier et al. 2002,
Lietal. 2011, O'Toole & Li 2014). Clinical samples to detect
OvHV-2 by PCR can be collected via nasal swab and blood
(Frontoso et al. 2016). The spleen is an excellent organ to
obtain samples during necropsy for molecular examination;
in the outbreak in which 26 white-tailed deer (0. virginianus)
died, the PCR amplified the DNA of OvHV-2 in spleen samples
of all deer (Palmer et al. 2013).

In aretrospective study of diseases from the central nervous
system in domestic ruminants in Rio Grande do Sul, 3.28% of
the cases (10/305) were diagnosed with MCF (Sanches et al.
2000). Similar studies were conducted with cattle in Mato
Grosso do Sul, and of the 341 diagnoses corresponding to
neurological diseases, only 0.37% corresponded to MCF
(Ribas et al. 2013). In the Northeastern semiarid, of the
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411 necropsies of cattle, 6.3% were MCF (Galiza et al. 2010).
In another study, of 1,124 cases of diagnoses in cattle, eight
cases were of MCE representing 2.6% of the inflammatory
diseases diagnosed in Mato Grosso (Rondelli et al. 2017).

MCF is well documented in cattle in Latin America.
Diagnoses were carried out in Uruguay (Preliasco et al.
2013). In Brasil, there were reported cases of MCF in cattle
in the Northeast (Dobereiner & Tokarnia 1959, Macédo et al.
2007, Peixoto et al. 2015), Mid-West (Mendonga et al. 2008,
Furlan et al. 2012, Lemos et al. 2005, Ribas et al. 2013),
Southeast (Lemos etal. 2005, Martins etal. 2017, Galvao et al.
2016) and South region (Barros et al. 1983, Garmatz et al.
2004, Rech et al. 2005). In buffaloes, MCF was diagnosed in
Minas Gerais (Costa et al. 2009).

Considering the importance of this condition in cattle
around the world, Lankester et al. (2016) have recently
studied the possibility of vaccination to immunize cattle
against AIHV-1, which resulted in the induction of specific
antibodies. The PCR with blood samples detected viral DNA
in both groups of cattle, but the frequency of the infection
was significantly lower in the vaccinated groups. This allows
inferring that, in future, the disease can be controlled with
vaccines. The prophylaxis of MCF is to perform the isolation
between the asymptomatic carrier species and the susceptible
species (Dobereiner & Tokarnia 1959, Li et al. 2011).

CONCLUSIONS

The epidemiological, clinical, macroscopic, histological
and molecular findings reported in the deer (Rusa unicolor)
with malignant catarrhal fever (MCF) in this analysis were
similar to the other deer. The neurological clinical signs and
lesions stood out.

MCF in deer seems to present higher morbidity in comparison
to MCF in cattle. It is important to mention the MCF in the
list of differential diagnoses of diseases that present with
nervous symptomatology in deer.
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