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First confirmed case of bovine besnoitiosis in an imported bull in Belgium

Eerste bevestigd geval van boviene besnoitiose in Belgié bij een ingevoerde stier
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ABSTRACT

Besnoitia besnoiti is a protozoan parasite known to cause important economic losses in the
cattle industry in Africa, Asia and the Mediterranean area. In the last years, (re-) emergence
of the parasite has been reported in France, Germany, Hungary and Italy with in some cases,
establishment of an endemic infection. In this article, the first case of besnoitiosis in Belgium in
a Blonde d’Aquitaine bull imported from the south of France is described. Additionally, a brief
overview of the epidemiology of the disease is provided.

A.Vanhoudt@uu.nl

SAMENVATTING

Het protozodn Besnoitia besnoiti is verantwoordelijk voor belangrijke economische verliezen in de
rundvee-industrie in Afrika, Azi€¢ en het Middellandse Zeegebied. Tijdens de voorbije decennia zijn er
verscheidene meldingen gedaan van deze ziekte in Europa. In dit artikel wordt het eerste bevestigde
geval beschreven van besnoitiose in Belgi€ bij een blonde d’aquitainestier geimporteerd uit Zuid-
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Frankrijk. Daarnaast wordt de epidemiologie van besnoitiose beknopt toegelicht.

INTRODUCTION

The European Food Safety Agency has recently
declared bovine besnoitiosis an emerging disease in
Europe (Anonymous, 2010). This disease in cattle is
caused by Besnoitia besnoiti, an obligate intracellular
protozoan parasite (genus Besnoitia, family Sarco-
cystidae, phylum Apicomplexa) (Cortes et al., 2014).
Sub-Saharan Africa and Asia together with the Pyre-
nean area of France and Spain and southern Portugal
in Europe are long-time endemic regions (Irigoien et
al., 2000; Cortes et al., 2005; Jacquiet et al., 2010;
Olias et al.,, 2011). Whilst sporadic, non-endemic,
imported cases of bovine besnoitiosis have been re-
ported in France, Germany, Hungary and Italy (Mehl-
horn et al., 2009; Jacquiet et al., 2010; Mutinelli et al.,
2011; Hornok et al., 2014), more recently, epizootic
outbreaks of the disease have been reported in these
countries (Jacquiet et al., 2010; Rostaher et al., 2010;
Gentile et al., 2012; Hornok et al., 2014). In this case

report, the first imported, non-endemic case of bovine
besnoitiosis in Belgium is described.

CASE DESCRIPTION
Case history

On October 22™, 2012, a six-year-old Blonde
d’Aquitaine bull was presented to the Veterinary
Clinic of Large Animal Internal Medicine, Faculty
of Veterinary Medicine, Ghent University (Belgium)
with a history of lameness, constipation followed by
diarrhea, weight loss and intermittent conjunctivitis.
The farm of origin was situated in the northern part of
the province of West-Flanders (Belgium). On the farm
of origin, the bull had been treated with moxidectin
(Cydectin pour-on, Pfizer Animal Health, Belgium)
and albendazole (Valbazen, Pfizer Animal Health, Bel-
gium) and had been given a vitamin and minerals sup-
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Figure 1. Thickening and wrinkling of the skin of the
ventral abdomen and distal limbs of a six-year-old

Blonde d’Aquitaine bull with bovine besnoitiosis in
poor body condition.
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Figure 3. Detail of the thickening and wrinkling with
patchy alopecia of the skin of the scrotum of a six-year-
old Blonde d’Aquitaine bull with bovine besnoitiosis.

Figure 5. Skin of a six-year-old Blonde d’Aquitaine bull. A
large number of tissue cysts are present in the dermis. The
epidermis is diffusely hyperplastic and hyperkeratotic.
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Figure 2. Detail of the thickening and wrinkling with
patchy alopecia of the skin of the tarsal region of the
hind limbs of a six-year-old Blonde d’Aquitaine bull
with bovine besnoitiosis.

arrows) in the scleral conjunctiva of a six-year-old
Blonde d’Aquitaine bull with bovine besnoitiosis.
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trally, numerous crescent-shaped, 3-5 pm bradyzoites
are seen. These are surrounded by several enlarged and
peripheralized fibroblast nuclei and a thick hyaline cap-
sule that consists of several layers.
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Table 1. Results from venous blood gas analysis and biochemistry®.

Result Reference
pH 7.48 7.35-17.45
pCO: (mm Hg) 41.5 35.0-45.0
HCO3 (mmol/L) 30.1 24 —34°
B.E. (mEq/L) 6.1 -5to+5
HCT (%) 42 25-35
Serum total protein (g/L) 87 60 — 80
Total bilirubin (umol/L) 12 25-6
Urea (mmol/L) 5.7 3-8
Creatinine (umol/L) 62 88 — 172
GPT (mU/ml) 49 <10
AST (mU/ml) 231 24— 142
LDH (mU/ml) 5350 692 — 1450
CPK (mU/ml) 101 150 — 200
ALP (mU/ml) 76 150 — 200
v-GT (mU/ml) 65 <30
Na (mEg/L) 131.6 134 — 145°
K (mEq/L) 4.95 3.9-5.3°
Ca?* (mmol/L) 1.06 >1.0°
Cl (mEq/L) 97 94 —105°

a Laboratory of Internal Medicine, Department of Internal Medicine and Clinical Biology of Large Animals, Faculty of Veterinary

Medicine, Ghent University, Belgium.

b Divers T.J. and Peek S.F. (2008). The clinical examination. In: Divers T.J. and Peck S.F. (editors). Rebhun’s Diseases of Dairy

Cattle. 2de Ed., Saunders Elsevier, Missouri, p. 14.

plement. The bull had been imported from the Pyre-
nees Mountain region in southern France on October
24,2012 for fattening. On the farm in France, the bull
had been used for breeding.

Clinical examination

The bull was found to be in poor body condition
(760 kg). On clinical examination, diarrhea was noted
and the skin of the ventral part of the abdomen, hind
legs and scrotum showed thickening, wrinkling and
patchy alopecia (Figures 1, 2, 3). A close visual in-
spection of the eyes revealed translucent cysts of ap-
proximately 0.5 mm in diameter on the scleral con-
junctiva of both eyes (Figure 4). During transport, the
bull had incurred a lesion on its sacrum. Ultrasound
examination of the abdomen and thorax was normal.
No further abnormalities were detected.

Blood and serological examinations

Jugular blood samples (heparin and ethylenedia-
minetetraacetic acid (EDTA)) were taken for blood
gas analysis, standard biochemistry (Laboratory of In-
ternal Medicine, Department of Internal Medicine and
Clinical Biology of Large Animals, Faculty of Veteri-
nary Medicine, Ghent University, Belgium) and sero-
logy for B. besnoiti diagnosis by western blot (Cortes
et al., 2006a) (Laboratory of Parasitology, Ecole Na-
tionale Vétérinaire de Toulouse, France). The results
of the blood gas analysis and standard biochemistry
were generally indicative of mild liver damage, mild
to moderate hemoconcentration, mild metabolic alka-
losis and a moderate increase of muscle enzymes due

to muscle crush following recumbency (Table 1). The
result of the western blot showed the typical besnoi-
tiosis profile with three major antigenic areas of reac-
tivity (Cortes et al., 2006a).

Necropsy

Following the diagnosis of B. besnoiti by western
blot serology, the bull was euthanized due to the poor
prognosis in the chronic stage of the disease.

Post-mortem examination revealed a hyperkera-
totic dermatitis of the scrotum, ventral abdomen and
distal parts of the limbs. Furthermore, serous atrophy
of the cardiac fat tissue, endocarditis of the tricuspid
valve, a focal cyst in the right kidney, multifocal ab-
scessation and interstitial emphysema of the lungs,
multifocal ulcerative colitis, fasciolosis and param-
phistomosis were noted. On histological examination,
several tissue cysts containing numerous bradyzoites
of B. besnoiti were found in tissue samples from the
testis, planum nasale, sclera, skeletal and cardiac
muscle, esophagus and skin from the scrotum, dorsal
and ventral abdomen, distal limb, sternum and head
(Figures 5 and 6).

DISCUSSION
Biological features

Bovine besnoitiosis is a disease in cattle caused by
the obligate intracellular protozoan parasite B. besnoi-

ti (Cortes et al., 2014). The species of the genus Bes-
noitia are closely related to Neospora caninum and
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Toxoplasma gondii (Schares et al., 2011a). The life
cycle of B. besnoiti remains largely unknown (Olias
et al., 2011; Cortes et al., 2014). In similarity to other
cyst-forming coccidians, the presence of a definitive
host, probably carnivore, in the close environment of
cattle has been suggested for B. besnoiti (Tenter and
Johnson, 1997). Several studies have attempted to
generate B. besnoiti oocysts in cats. A Russian study
by Peteshev et al. (1974, cited in Cortes et al., 2014)
has confirmed the formation of oocysts in cats be-
ing fed with tissues from cattle supposedly infected
with B. besnoiti. However, no other study has been
able to reproduce these results (Diesing et al., 1988;
Ng’ang’a and Kasigazi, 1994; Ayroud et al., 1995;
Basso et al., 2011; Cortes et al., 2014). Therefore, the
oral route of infection in cattle by ingestion of oo-
cysts that have been shed by a definitive host has not
yet been identified (Cortes et al., 2014). Evidence of
infections in wild ruminants (caribou, impala, kudu,
mule deer, musk ox, red deer, reindeer, roe deer and
wildebeest) with B. besnoiti in South Africa (Basson
et al., 1970), Canada (Gutiérrez-Exposito et al., 2012)
and Spain (Gutiérrez-Expdsito et al., 2013) suggest
the existence of a sylvatic cycle. Consequently, infec-
tive oocysts could be produced by a definitive wildlife
host (Cortes et al., 2014). Bigalke et al. (1967) how-
ever, concluded that the isolates from impala, wilde-
beest and cattle should be regarded as distinct strains
or biologically different isolates of B. besnoiti. In
general, the meaning of the evidence of infections
with B. besnoiti in wild ruminants needs further inves-
tigation to explain their possible role in the transmis-
sion of bovine besnoitiosis (Cortes et al., 2014). On
the other hand, it is known that blood feeding insects,
horse flies and the stable fly, Stomoxys calcitrans, do
play a role in the transmission of bovine besnoitio-
sis (Bigalke, 1968; Liénard et al., 2013; Cortes et al.,
2014). By transmission via these vectors, B. besnoiti
is able to bypass the sexual reproduction part of its
life cycle. Other potential routes of transmission are
via non-biting flies (Musca spp.) that have access to
B. besnoiti in lacrimal fluid, iatrogenic transmission
and direct contact of an infected animal with unin-
fected animals (Bigalke, 1968; Cortes et al., 2014).
The role of these routes in the transmission of bovine
besnoitiosis and the likelihood of occurrence under
field conditions need further investigation. To date,
no reports have been made of vertical transmission
of bovine besnoitiosis or infections in humans with
a species of the Besnoitia genus (Cortes et al., 2014).

Epidemiology and clinical signs

In endemic areas, infection of a herd with B. bes-
noiti results in a subclinical seroconversion of the ma-
jority of the animals, whilst only a few develop clini-
cal signs (Bigalke, 1968; Alvarez-Garcia et al., 2013;
Jacquiet et al., 2010). Introduction of the disease in
herds in a non-endemic area on the other hand, of-
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ten results in a higher number of animals developing
clinical signs (Jacquiet et al., 2010; Alvarez-Garcia
et al., 2013). Infection with B. besnoiti can occur in
animals of any age and in both sexes from all cattle
breeds (Bigalke, 1968; Cortes et al., 2014). Clinical
disease however, rarely occurs in calves younger than
six months old (Bigalke, 1968; Cortes et al., 2014).
This is likely to be a consequence of the presence of
passively transferred maternal antibodies against B.
besnoiti via the colostrum of the dams (Shkap et al.,
1994). Mortality due to bovine besnoitiosis is expect-
ed to be less than 1% during the acute stage of the dis-
ease; however, this is higher in bulls, which seem to
be more susceptible to clinical disease (Jacquiet et al.,
2010; Alvarez-Garcia et al., 2013). During the chro-
nic stage of the disease, a case fatality rate of around
10% is to be expected (Pols, 1960).

An infection with bovine besnoitiosis may result
in three different clinical manifestations (Jacquiet et
al., 2010): an acute, febrile stage, which in general
lasts between six and ten days and is characterized by
typical clinical signs resulting from a generalized vas-
culitis and thrombosis caused by the rapid tachyzoite
proliferation (Basson et al., 1970); followed by a life-
long chronic, cyst-forming stage characterized by der-
mal lesions (Pols, 1960; Bigalke, 1968; Cortes et al.,
2014) and the pathognomic thick-walled tissue cysts
in the scleral conjunctiva and vaginal mucosa as the
only clinical sign (Alvarez-Garcia et al., 2013) (Fig-
ure 6); and seroconverted animals that remain asymp-
tomatic. In general, the asymptomatic seroconverted
animals form the largest proportion in the population
following an infection with B. besnoiti (Jacquiet et al.,
2010).

Clinical signs during the acute stage of the dis-
ease consist of fever (above 40°C), increased heart
rate, intensive respiratory disorder, serous nasal and
ocular discharge, loss of milk production, swelling of
superficial lymph nodes, acute orchitis, generalized
edema of the skin and sometimes anasarca, anorexia,
generalized weakness and reluctance to move result-
ing in rapid weight loss and declining body condition
(Schulz, 1960; Basson et al., 1970; Cortes et al., 2005;
Jacquiet et al., 2010; Cortes et al., 2014). The forma-
tion of the pathognomic thick-walled tissue cysts in
the scleral conjunctiva and vaginal mucosa starts one
to two weeks after the onset of the acute stage (Bas-
son et al., 1970; Alvarez-Garcia et al., 2013; Cortes et
al., 2014). These cysts have a high tropism for cuta-
neous and subcutaneous tissues and for the intermus-
cular fascia (Basson et al., 1970). During the chronic
stage of the disease, the dermal lesions consist of a
marked thickening, hardening and wrinkling of the
skin due to scleroderma (Basson et al., 1970). This is
predominantly seen on the skin of the neck, shoulders
and rump. Hyperkeratosis, hyperpigmentation and
alopecia are always present with dermal lesions (Pols,
1960).

In pregnant animals, abortion can occur in the
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acute stage of the disease (Pols, 1960; Cortes et al,
2014). Cows remain fertile during the chronic stage of
the disease (Cortes et al., 2014). In contrast, affected
bulls often become infertile due to irreversible testicu-
lar lesions of vasculitis, focal necrosis, sclerosis and
atrophy (Kumi-Diaka et al., 1981).

Differential diagnosis and diagnosis

Based on the clinical signs, bovine besnoitiosis is
often mistaken for blue tongue virus infection, malig-
nant catarrhal fever, photosensitization or rinderpest
(acute phase of bovine besnoitiosis) or dermatophy-
tosis, fungal infection, mange or mineral deficiency
(chronic phase of bovine besnoitiosis) (Jacquiet et
al.,, 2010; Cortes et al., 2014). Therefore, clinical
suspicion of an infection with B. besnoiti following
observation of the thick-walled tissue cysts in scleral
conjunctiva or vaginal mucosa or both on close visual
inspection should always be confirmed using another
diagnostic test. A range of direct and indirect diagnos-
tic tests are available for the detection of bovine bes-
noitiosis. Which diagnostic approach should be used
depends on the clinical status of the animal and the
status of the herd it comes from (Cortes et al., 2014).

The detection of B. besnoiti DNA in a tissue sam-
ple (8 mm biopsy punch of the skin or a scrape of the
vaginal mucosa) using PCR (Schares et al., 2011b) or
detection of antibodies against B. besnoiti using an
avidity enzyme-linked immunosorbent assay (ELISA,
APure-BbELISA) (Schares et al., 2013) have been
found appropriate diagnostic techniques in the acute,
clinical stage of the disease.

In subclinically infected animals, detection of bo-
vine besnoitiosis is best done using a highly sensitive
method, such as PCR (Schares et al., 2011b) or by se-
rology. An indirect fluorescence antibody test (IFAT)
(Shkap et al., 2002) is considered the gold standard
for serology. Alternatively, a modified direct aggluti-
nation test developed by Waap et al. (2011) or western
blotting (Schares et al., 2010) can be used. Western
blotting has been recommended as a confirmation
test in combination with other methods (Garcia-Lu-
nar et al., 2013). When handling a larger number of
samples, an ELISA, which is commercially available
(PrioCHECK Besnoitia Ab, Prionics AG, Schlie-
ren, Switzerland), is more appropriate (Schares et
al., 2011a). The diagnosis of individual cases should
however be confirmed using at least one other test,
IFAT or western blotting (Garcia-Lunar et al., 2013).
Care should be taken for false positive results due to
cross-reactions in several tests with related apicom-
plexans (Nasir et al., 2012).

Chronic infections with B. besnoiti can be detected
by histopathology of skin biopsies (8 mm biopsy
punch) from sites with dermal lesions associated with
bovine besnoitiosis (Cortes et al. 2006b) or the other
diagnostic tests available for the acute and subclinical
stage of the disease.
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Therapy

Several attempts for the treatment of bovine bes-
noitiosis have been made. Unfortunately, to date,
none has been found to be successful. Further details
on these attempts are beyond the scope of this case
report. The authors refer to the review by Cortes et al.
(2014) for more information.

Control

In South Africa and Israel, live vaccines have been
used in order to control bovine besnoitiosis. As live-
attenuated vaccines pose the risk of introducing the
parasite into uninfected areas, their use is geographi-
cally limited. The use of live-attenuated vaccines also
poses the risk of creating carrier animals amongst the
vaccinated animals which is of particular concern in
the case of B. besnoiti because knowledge of the bio-
logy, transmission and life cycle is limited (Cortes et
al., 2014).

In their review, Alvarez-Garcia et al. (2013) have
suggested control of bovine besnoitiosis based on
management measures coupled to diagnosis. This ap-
proach has two objectives. First, to avoid entrance of
the disease into a naive herd by rigorous testing of
any animal entering the herd and biosecurity mea-
sures. Secondly, to avoid spread of the disease within
infected herds by gradually decreasing the prevalence
in the herd. This is best done by a long-term, step-by-
step, selective culling strategy based on a cost-benefit
balance together with biosecurity measurements.

Results of a pilot study by Jacquiet et al. (2013)
indicated that in herds with low prevalence of the
disease (less than 6%), exhaustive culling of sero-
positive animals has proven an efficient control
strategy for bovine besnoitiosis evenifthe prevalenceis
higher (between 10 and 60%) and infection is active
in neighbouring herds.

This strategy of exhaustive culling was applied in
this case in Belgium as the farm of origin was a fatten-
ing unit with all animals leaving the farm for slaugh-
ter. Up to date, no further reports of animals suspected
of infection with B. besnoiti have been made by the
farmer and local veterinary surgeon. Therefore, it is
likely that this infection with bovine besnoitiosis was
an isolated, imported case.

CONCLUSION

Bovine besnoitiosis has recently been declared an
emerging disease in Europe (Anonymous, 2010). In
non-endemic areas, the diagnosis of bovine besnoitio-
sis most commonly coincides with a recent introduc-
tion of animals on the farm (Cortes et al., 2014). The
majority of infections with B. besnoiti are subclinical.
The detection of the pathognomic, thick-walled tis-
sue cysts in scleral conjunctiva and vaginal mucosa in
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those animals that do develop clinical signs should be
confirmed by at least one other diagnostic test (Alva-
rez-Garcia et al., 2013). As no effective treatments or
vaccines are available, exhaustive culling of seroposi-
tive animals together with biosecurity measurements,
for example fly control, seem to be the most effective
control strategy on farms with a low prevalence of the
disease.
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