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Abstract

Hereditary or acquired cerebellar hypoplasia (GHgommonly diagnosed in Holstein, Guernsey, Shontlamd
Jersey cattle. Bovine viral diarrhea (BVD) has bessociated to acquired CH due to viral infectiomirty the second
trimester of pregnancy. Stricken calf usually sh@taxia, hypermetria, opisthotonus, intentionaimiwe and wide-based
stance when in standing position. Three newbormesalvere referred to the FCAV/Unesp Veterinary hesg Hospital
because of neurological distress. The clinical gmesion, similar in all cases, indicated CH. Tweeks later, clinical signs
did not improve and euthanasia was performed. Ma&oqic examination revealed a gelatinous serosaagus fluid over
the brain surface and within the cervical spinatataHistologically the cerebellum had disorgaritaatof the internal
granular layer and moderate disappearance of Rerkells. The observed clinical signs and nerviesue lesions were
consistent with congenital cerebellar syndromesiiyg associated to viral infection during fetavdpment. Despite CH
has been assumed to be related to BVD, blue toagadeAkabane viruses, only the BVD etiology has bakrady
identified in Brazil.
Key Words: bovine viral diarrhea, cattle, cerebellar malfotior, opisthotonus.

Introduction Guernsey, Shorthorn and Jersey cattle (4). AcquiZed
Nervous system disorders in cattle usually develops following cerebellar infection by bovingal

represent a great financial loss worldwide (8). gonital diarrhea (BVD), Akabane and blue tongue virus

malformations may be associated with hereditargctsf (11,24,25).

teratogenic agents, plant toxins, nutritional deficies or BVD infection during the second trimester of

may still be infectious in origin (2,8). Congenithsorders pregnancy could result in different congenital antes

in calves could manifest only few months aftertirnd (5). The central nervous tissue is the most aftedig

their pathogenesis is not fully understood (2,&3)uctural congenital defects, including CH (12,24), microguicdy,
abnormalities resulting from organogenesis defeats, hydrocephalus, hydranencephaly (1), porencephaly (1
deformities, and enzyme production deficiencies ewer and hypomyelination (3). The BVD virus penetratetalf

described (7,20,23). tissues infecting germinative cells of the devalgpi
Cerebellar hypoplasia (CH) is considered an cerebellum, leading to a destruction of Purkinjéscend

important congenital disease affecting domestianafs granular layer, and consequent hypoplasia (25).

(24). According to Brewer (1987) (4), cerebellasalders Clinical signs associated with cerebellar

could be hereditary, congenital or acquired in iarignd syndrome usually include wide-based stance andaatax

hypoplasia is the most common cerebellar disordend which could vary from discrete incoordination toxquete

in calves. The hereditary form was described folstén, inability to coordinate normal movements and stance
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Hypermetria, opisthotonus and intention tremor dalko

be observed (4,24,25). According to Scott (2008),(2
severe lesions at the rostral portion of the cdhafein
calves could be associated to opisthotonus, oralate
recumbency accompanied by neck and forelimbs
extension and stiffness, and hindlimbs flexion.
Macroscopically, cerebellar size reduction could be
observed or not, and upon histological evaluatiow |
cellular density of the granular layer and rareéactof
Purkinje cells are evident (19,27).

Cerebellar hypoplasia diagnosis is based on
clinical signs and necropsy findings.
Immunohistochemical methods could be applied to the
central nervous tissue aiming to isolate the pathag
virus parasiting the cells (24). The differentiaaghosis
includes other disorders that could induce cerabell
syndrome, as cerebellar abiotrophy and lysosonoahge
diseases (16,21). Due to similar clinical presémat
showing opisthotonus and muscle tremors, all diserd

27

worldwide (18). According to Samara et al. (20022)(

the prevalence of anti-BVD antibodies in the noate
region of Sdo Paulo state, Brazil, is 56,49%. Tresent
report describes three cases of CH in calves.

Case report

Three newborn calves, one Bos taurus heifer,
one Bos indicus calf and one mixed breed heifeindur
the first week of life, were referred on differaefdtes, and
from different breeders, to the FCAV/Unesp Vetemna
Teaching Hospital, at Jaboticabal city, SP, BraZihe
signs were similar in all cases, and included &ter
recumbency and marked opisthotonus or head reiracti
(star gazing) (Fig. 1). The Bos taurus heifer pméese
blindness identified according to physical examorat
Blood count was performed revealing normal validse
calves received trimethoprim (4 mg/kg, IV, SID)
associated with sulfamethoxazole (20 mg/kg, IV, S
five days, ringer-lactate fluid based on dehydratand

causing cerebral edema should also be considered fo acid-base deficit, and were sustained in quadrdpeda

differential diagnosis from CH (20).

The viral bovine diarrhea is considered a

position aiming to stimulate limbs support. Two kee
later, clinical signs did not improve and given theor

cosmopolitan disease and it has been suggested thaprognosis, the owners elected euthanasia because of

antibodies prevalence is about 60% in adult cattle
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Figure 1. Calves affected by cerebellar hypoplasia showirrghpaent recumbency and opistothoniisBos taurus heifer.B. Bos indicus calf. C and D.
Mixed breed heifer.
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Gross examination showed deposition of a
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changes.

serosanguineous tissue, of edematous and gelatinoudDiscussion and conclusion

appearance, on cervical spinal canal, cervicala$pord
and encephalic surface mainly within the fourth tviete

of the brain. The cerebellum did not show any cleang
volume. Following routine laboratory methods (pfnaf
embedding and HE stained 5 pum sections) histolbgica
findings showed, specifically near to cerebellar
leptomeninges, a decreased number of cells inxtezral
germinal layer. The cerebellum had a discrete

disorganization of the internal granular layer amaterate
rarefaction of Purkinje cells in this layer (Fig.aRd Fig.
3).

Figure 2. Cerebellum internal grza‘ﬁullar' layer presenting maide
rarefaction of Purkinje cells. HE, 10x.
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Figufe 3.‘Cér'ebéllum fnternaI.granuIar Iay‘er with ecibpicrli?mje cells.
HE, 40x.

The meninges presented perivascular cuffs. The
subependymal region of the fourth ventricle reveale
severe edema associated with gliosis and also etiscr
perivascular cuffs. In the other regions of thdarpreesions
were milder, showing interstitial edema at whitel gmey

matter, as well as neuronal degeneration and

Cerebellar hypoplasia that develops within the
third trimester of pregnancy involves two different
processes: necrosis of external germinal layer and
vasculitis that leads to white matter ischemia (Bvine
viral diarrhea, blue tongue and Akabane diseasgse®
proliferate in the cerebellar external germinaklaywvhich
presents a high mitotic activity during the fetahda
neonatal phases. The infection leads to cellulatildand
disorganization of Purkinje cells location, whichayn
appear off their layer, usually at the internalngrar layer.
Cell lysis characterizes infectious CH (9,26,29).

The infection of susceptible pregnant cows by
BVD virus leads to stillbirth, abortion or devetopntal
disorders, including neurological and ocular def¢6t11).
Thus, the effects caused by BVD virus infection are
related to the gestation period, as well as imnugiohl
resistance is related to fetal maturity. Due to tiigh
mitotic activity, the germinal layer cells are segtible to
the effects of teratogenic agents leading to sekect
necrosis of these cells. The process is aggravhied
vascular lesions also due to viral infection. Itif@es
within the first 100 days of gestation tend to le¢hdl,
resulting in abortion or fetal mummification (11)he
second trimester of pregnancy is the most commoioge
for virus infection. The lesions could be of ditfet
severity degrees, depending on the gestation period
which infection occurred. Therefore, clinical sigosuld
differ, macroscopic lesions were not always obséraed
sometimes only histological evaluation could revted
disease (9,26). The calves of this report preseciieital
signs of neurological disease, however without
macroscopic  alterations. It is known that the
embryological formation of normal fetal organs and
tissues, including the cerebellum, occurs at egelstation
period (15). Despite the occurrence of BVD infectltas
not been proved, the microscopic findings here ritesd
could be associated with a viral infection occuriedhe
second trimester of pregnancy, when the cerebell@s
already formed and was patrtially destroyed by thgsv

The use of trimethoprim and sulfamethoxazole
was recommended initially, because it is known thé
drug is the antibiotic of choice in cases of bdater
infections involving the central nervous system,iclhih
could promote neurological signs similar to tho$eCél
(20). As abscesses of the central nervous systernfeen
referred to the Hospital routine, this clinical gicgon was
not ruled out and the antibiotic treatment was
recommended. The treatment was discontinued dfter f
days owing to persistence of neurological signs.

Concerning clinical signs, permanent lateral
recumbency, opisthotonus or head retraction (staing),
and incoordination of different degrees are considle
consistent to CH (4,24) and were observed in theesa

neuronophagia. The eyes of the heifer that predente gescribed in the present report. However, according
blindness were considered normal upon gross andkahrs et al. (1970) (12), neurological clinical rigcould

histological evaluation, and unrelated to the loellar
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range from mild ataxia to permanent inability t@rst.

Cases associated with BVD infection usually evigenc

ataxia, difficulty to stand, hypermetric gait and
opisthotonus. Furthermore, clinical signs inten&ityows
the morbidity of each virus strain (9). Severe dasi

include a nonsuppurative inflammation of the brain,

associated with necrosis and hemorrhage of theopéur
resulting in porencephaly or hydranencephaly (Z&ese
lesions description suggests that the present cases
mild probably related to infection installation thg a less
susceptible gestation phase, due to the low maybafi
the virus, or because there was a low viral loadhim
nervous tissue. The blindness, observed in one @alfd
not be related to CH since the visual awarenessots
controlled by the cerebellum (14). Thus, blindnesgin
remained unclear.

Low cellular density of the granular layer and of
Purkinje cells, without gross evidence of a smaller

cerebellum, were found in Shorthorn calves preegriiH
of hereditary origin (19,27). Wilson et al. (19838)
described BVD infection in Holstein cattle leading
cerebellar malformation and hypoplasia. The higficial
findings included white matter cavitation (porenaly),
rarefaction of Purkinje and granular layer cellsiebellar
cortex disorganization and myelin reduction ar&xsme
of these findings were also observed in the casesirh
described. However, in the present report, calvesew

from distinct origin and breed, and there were no

evidences of genetic transmission. Pathologic chsuig
genetic cerebellar aplasia or hypoplasia in cabessm to
differ from BVD virus-induced cerebellar defect. &h
inflammatory processes observed in BVD virus césa®
not been described in the genetic form (13). Cédiabe
size reduction determines clinical signs and calldnge
according to the developmental stage of the fethenw
infection occurred (4,24). Therefore, due
histological presentation, the infection was prdpath an
initial stage for the three calves, corroboratingrkhje
cells rarefaction. Moreover, according to Kahralett970
(12), in cases of CH, clinical signs severity ig always
correlated to nervous tissue injury. This statenuamhes

now to explain the concomitant presence of severe 12.
and mild

opistothonus upon clinical evaluation

neurological injury on histology.

Although the presence of BVD virus was not
determined in the present cases, negative resilts o ™™

immunohistochemistry for BVD performed in the
cerebellar tissue were reported for calves prasgrsigns
of CH later in the postnatal period (17,24), shawihat
this determination is not always possible to be meted.
In conclusion, considering the clinical and hisgital
presentation, the studied CH cases possibly oattiroen
viral infection. Assuming that, to date, only cesbér
hypoplasia caused by BVD virus has been identified
Brazil, this report presents three cases of CH ipbss
related to BVD
etiology has been associated with transplacenfattion.

to mild

infection during pregnancy, whose
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