Named virus Challenge type (route) | Host Case presentation | Microscopic descriptions Ref.
Species and signalment Brain Spinal cord Skeletal muscle
Peaton virus Natural Bovine Aborted, No description provided No description provided Loss of skeletal muscle fibres (1
(in-utero) malformed calf accompanied by adipose
Japanese Black replacement
bull x Holstein
cow.
Gestational age
285 days
Shuni virus Experimental Bovine 7-11 months old Mild to moderate, nonsuppurative Mild inflammatory changes No description provided (2]
(subcutaneous) calves meningoencephalitis.
- Perivascular cuffs
- Glial nodule formation
Shuni virus Natural Bovine 5-month-old male Acute-subacute meningoencephalitis No description provided No description provided 3]
Holstein-Friesian - Perivascular cuffs
calf - Neutrophils, with few lymphocytes,
infiltration of the cerebellar meninges
- Aggregates of lymphocytes and neutrophils in
brain stem accompanied by white matter
oedema
Shuni virus Natural Bovine 16-month-old Encephalitis No description provided No description provided B3]
Holstein-Frisian - Thick perivascular cuffs (macrophages and
heifer neutrophils)
- Cerebral and meningeal haemorrhages
- Diffuse, mild gliosis and rare micro-abscesses
accompanied by white matter oedema
Schmallenberg Experimental Ovine 4 months old No lesions were observed No lesions were observed No lesions were observed 4
virus (subcutaneous) Charollais sheep
Schmallenberg Experimental Bovine 6 month old Non-specific lesions No lesions were observed No lesions were observed 4
virus (subcutaneous) Holstein calves - Focal gliosis in the brain stem with another
region of hypercellularity
- Cerebral perivascular cuffing with
mononuclear cells with no evidence of
vasculitis
Schmallenberg Experimental Caprine Stillborn animals Porencephaly associated with multiple foci of No lesions were observed No lesions were observed [5]
virus (in-utero, day 28 and Alpine/Saanen haemorrhage.
day 42 of pregnancy)
Shamonda virus | Natural Bovine Aborted, Lesions in the cerebrum and brain stem Severe degeneration in the Fatty replacement, atrophy, 6]
(in-utero) malformed - Calcification of nerve cells ventral horn myositis

foetuses and
stillborn animals -
delivered at or
beyond term.

- Perivascular infiltration of mononuclear cells
- Gliosis




Gestation age:
275-299 days

Schmallenberg Natural Bovine Aborted, - cerebellar and cerebral hypoplasia, Micromyelia, lack of neurons | - Myofibrillar hypoplasia 7]
virus (in-utero) malformed - meningeal fibrosis, in the dorsal horns - Loss of skeletal muscle fibres
foetuses and - porencephaly replaced by myxoid tissue
stillborn animals - micromyelia and lack of neurons
- demyelination without inflammation.
Schmallenberg Natural Bovine Aborted and - Cerebrum: moderate microgliosis - Cervical: devoid of grey | - Severe myofibrillar hypoplasia | (8l
virus (in-utero) malformed foetus - Cerebellum: and white matter - Loss of skeletal muscle fibres
(female calf, o Reduced thickness to the molecular - Thoracic: lateral replaced with lipocytes and
Charolais hybrid) layer symmetrical connective tissue
o Loss of Purkinje cells demyelination (reduced | - Dystrophic mineralisation of
grey matter) myocytes
- Lumbar: inadequate
development of grey
and white matter
Schmallenberg Natural Bovine Aborted, Limited to gross features: Decreased neurons Increased fibre size variation with [0
virus (in-utero) malformed - Porencephaly connective tissue and adipocyte
foetuses and - Hydranencephaly infiltration
stillborn animals - Hydrocephaly
Akabane virus Natural Cattle 4 months to 6 Moderate-to-severe non-suppurative - Lymphobhistiocytic No description provided [10]
year-old animals meningoencephalomyelitis perivascular cuffing,
- Perivascular infiltration of lymphocytes and - Gliosis
histiocytes with fewer plasma cells - Neuronal generation
- Multifocal gliosis
- Neuronal necrosis
- Neuronophagia
Schmallenberg Natural Bovine Aborted, - Mild, diffuse, lymphohistiocytic meningitis Micromyelia, bilateral Severe reduction of myofibrils with [11]
virus (in-utero) malformed without perivascular or parenchymal reduction of grey matter and | diminished myofiber diameter
foetuses and infiltration of the brain white matter (reduced
stillborn animals - Neuronal necrosis and chromatolysis neurons in the ventral horns)
- mild to severe, diffuse astrogliosis and/or
microgliosis
Schmallenberg Natural Ovine Aborted, - Perivascular infiltration of the grey and white No description provided Severe reduction of myofibrils with (1]
virus (in-utero) malformed matter (lymphohistiocytic) diminished myofiber diameter
foetuses and - Perivascular cuffs
stillborn animals - Glial nodules
- Neuronal necrosis and chromatolysis
- mild to severe, diffuse astrogliosis and/or
microgliosis
Schmallenberg Natural Caprine Aborted, - mild to severe, diffuse astrogliosis and/or No description provided No description provided (11]
virus (in-utero) malformed microgliosis

foetuses and
stillborn animals




Akabane virus Natural Bovine 55 days to 15- Non-suppurative encephalitis Ventral horn - neuronal Mild degeneration of skeletal [12]
month-old calves. - Perivascular cuffing (lymphocytes and necrosis and neuronophagia muscle fibres
(Japanese Black, macrophages)
Holstein, mixed - Diffuse gliosis
breed) - degeneration and/or necrosis of neurons
- vacuolation of the neuropil
Akabane virus Natural Bovine 3 days to 4- Moderate to severe lymphohistiocytic Lymphobhistiocytic Mild inflammatory reaction [13]
month-old calves encephalomyelitis perivascular cuffing, associated with muscle atrophy of
- perivascular infiltration (mixed lymphocytes moderate gliosis and limb muscle
and histiocytes with fewer plasma cells) neuronal necrosis and loss
- Multifocal gliosis were also observed in the
- Neuronal degeneration spinal cord, mostly in the
- Occasional neuronophagia ventral horn grey matter
Akabane virus Natural Bovine 2-7-year-old adult | - moderate to severe perivascular infiltration - lymphohistiocytic Severely atrophic, with mucinous [14]
cows of primarily lymphocytes and histiocytes with perivascular cuffing, change in the stroma
fewer plasma cells, - gliosis,
- Mild perivascular lymphohistiocytic cuffing - neuronal necrosis and
- Multifocal gliosis, loss
- Neuronal necrosis, Inflammatory changes were
- Occasional neuronophagia with microglial more severe in the spinal
cells and neutrophils cord than in the brain
Akabane virus Natural Bovine Stillborn animals - perivascular cuffs of lymphocytes, plasma Bilaterally in the ventral No lesions were observed [15]
(in-utero) cells and macrophages horn:
- diffuse and focal proliferation of glial cells - perivascular cuffing
- pyknosis of neuronal cells - diffuse and focal
- vacuolation of neuropils proliferation of glial
cells
- pyknosis of neuronal
cells
- decreased number of
neurons
Akabane virus Natural Bovine 5-month-old bull Severe lymphobhistiocytic Inflammatory changes in all No lesions were observed [16]
calf meningoencephalomyelitis regions:
- perivascular infiltration of mononuclear cells - marked gliosis,
- diffuse to multifocal gliosis - perivascular cuffing by
- neuronal necrosis mononuclear cells,
Neuronal necrosis in the
bilateral ventral horns
Akabane virus Natural Bovine One day old calves | Severe lymphobhistiocytic Ventral horn grey matter: - Severe diffuse atrophic or [16]

meningoencephalomyelitis

- perivascular infiltration of mononuclear cells
- diffuse to multifocal gliosis

- neuronal necrosis

- diffuse gliosis

- perivascular cuffing
with mononuclear cells

- neuronal cell loss

dysplastic muscles

- myofibrillar hypoplasia

- mucinous change in the
stromal connective tissues.

- Mild infiltration of small
number of histiocytes and




neutrophils was found
occasionally around blood
vessels

Aino virus Natural Bovine Aborted calf - Necrotic foci with macrophages (gitter cells). No lesions were observed No lesions were observed (171
(in-utero) Gestational age The necrotic foci showed some calcification
187 days. of neuronal cells
- Multifocal lymphatic perivascular cuffing in
the brain and meninges
Akabane virus Natural Bovine 4-12 month-old - Non-suppurative encephalitis - Neuronal degeneration - muscle myofibers were (18]
(in-utero) dairy calves - Moderate perivascular infiltration - Neuronophages discontinued or broken.
- mild proliferation of satellite
cells
- myofiber degeneration and
atrophy
Akabane virus Experimental Bovine A 2-day-old, - Severe perivascular infiltration (lymphocytes) | Lesions more severe in the No description provided [19]
(intracranial) Holstein calfanda | - Glial nodules in the grey matter ventral horn than the dorsal
6-month-old, horn
Holstein calf - Glial nodules
- Neuronal degeneration
Akabane virus Experimental Ovine Sacrificed foetuses | Day 9: Focal destruction of the brain cells No description provided (20]
(in-utero, days 32-33
of pregnancy) Day 21: Generalised destruction of the brain cells,
with Day 21: necrosis, increased
- Necrosis cellularity and disruption of cell
- Mineralisation structure
- Oedema
- General disruption of the structure
Akabane virus Natural Bovine Malformed Diffuse, suppurative meningoencephalitis, with Mild depletion of ventral No description provided [21]
(In-utero, 0-280 days foetuses - Necrosis horn neurones, axons and
of pregnancy) - Suppuration and phagocytosis in the myelin
meninges and ventricular system
Akabane virus Natural Ovine Malformed No description provided Neuronal loss in the ventral Severe skeletal muscle neurogenic [22]
(in-utero) foetuses horn atrophy and replacement by
adipose tissue
Akabane virus Natural Bovine Malformed - Perivascular cuffing with histiocytes, plasma Neurons were absent or Dysplastic changes — tentatively [23]
(in-utero) foetuses cells and lymphocytes sparse in the ventral horn termed:
- Gliosis - wuishokinsho (runt-muscle
- Nerve cell degeneration — chromatolysis disease)
- Necrotic foci with infiltration of lipid-laden - wuishokinseni (runt-muscle
macrophages fiber)
- Cystic cavities
Akabane virus Experimental Ovine Sacrificed foetuses | - hypoplasia and degeneration - Neurons were absent in | Muscle neuronal atrophy and [24]

(in-utero, days 32-36
of pregnancy)

perivascular cuffing
cysts and malacia
gliosis

the ventral horn
- Myelination deficiency
- Perivascular cuffing

degeneration




- Gliosis

- Oedema

- Neuronal necrosis
- Neuronophagia

Aino virus Natural Bovine Malformed Mild non-suppurative encephalitis No description provided No description provided [25]
(in-utero) newborn calves - lack of folial development of the cerebellum
with neurologic - Decreased width of the molecular layer
dysfunction - loss of Purkinje cells
- loss of cells in the granular layer
Akabane Experimental Ovine Sacrificed Meninges — fused membranes with focal areas of Reduced size, marked Muscle bundles varied in size, and [26]
(in-utero, days 30-36 newborn lambs necrotic debris and fibrous thickenings reduction of myelination of areas of atrophy and degeneration
of pregnancy) the ventral cord and neurons | were present.
were reduced in the ventral There was a loose arrangement of
horn mixed tissues, consisting of some
adipose cells and fibrous tissues
among the muscle cells.
Aino virus Experimental Bovine 2-6 month old - Swelling of the vascular endothelial cells No description provided No lesions were observed [27]
(intracerebral) Japanese Brown X | - Cell infiltration (histiocytes, lymphocytes,
Holstein calves large mononuclear cells and plasma cells)
- Proliferation of neuroglia to form nodules.
- Degeneration of nerve cells
- Mild haemorrhage dispersedly in parts
Akabane virus Experimental Bovine 2-6 month old - Congested blood capillaries with swollen No description provided No lesions were observed (27]
(intracerebral) Japanese Brown X endothelial cells
Holstein calves - Perivascular cuffing with large mononuclear
cells, histiocytes, and lymphocytes
- Proliferation of neuroglia to form
aggregations of cells
Akabane virus Natural Bovine Malformed No significant lesions, but in several brains: Smaller than normal with Mild to moderate neurogenic [28]
(in-utero) newborn calves - small focal cavitations complete absence of all skeletal muscle atrophy and/or
with neurologic - pigmented, iron-containing macrophages, elements except the dorsal adipose tissue replacement
dysfunction - mild to moderate perivascular cuffing columns and small parts of
dorsal horns.
Akabane virus Natural Bovine Sacrificed foetuses | - Encephalomyelitis - Polymyositis — cell infiltration [29]
(in-utero) Gestational age: - Perivascular cuffing and degeneration

92 days

- Gliosis
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