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Abstract

. Differentiating inherited central nervous system
diseases In calves from non-inherited disorders Is impor-
tant due to sr nrfrcant ramificafions to the herd breeding
program F he poor (Prognosrs assocrated with them,

documented and suspected nherited condi-
tions that cause central Nervous system (CNS dysfunc-
tion In calves includ err)rong]ressrve degenérative
myeloencep halopath%/ spinal muscular atro hP( degen-
eratrve axonopathy, spinal dysmyelination,
citrullinemia, cerebellar abrotrophy progressrve atax|a.
spastrc %aresrs mapes rup urine dissase, neuraxial
edema, hovine familjal Convulsions, storage diseases,
neuronal lipodystrophy and myelodxsplasras
This review briefly describes the signalment and
common clinica srr%;ns of many proven or presumably
inherited conditions that cause CNS dysfunction. in
calves. These diseases are categarized by localization
ofthe predominant signs into dysfunctiort ofthe spinal
cord, cerebrum cerebellum ormultrple regions of the
centra NeIvous stéstem Detailed d escrrptrons of patho-
logic lesions are beyond the scope of this article, how-
ever the general Iocatron ofthese lesions is described to
facilitate Selection of appropriate samples for dragnos
tic testrng Abriefreview of the location of lesjon and
their relationship to. clinical signs is.provided. Some
non-inherited conditions are briefly discussed to differ-
entiate the many causes of CNS dysfunction in calves.

Resume

La distinction entre les maladies hereditaires du
ssteme nerveux central (SNC) chez les veaux et les

~—"

lesordres ac%urs est |mpor antea cause de ses ramifica-

tions importantes dans le programme. de reproduction
du troupeau et du pauvre prondstic qui leur est assocle.
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On_connait ou soup?onne plusieurs conditions
hereditaires qui entrainenfun mauvais fonctionnement
du systeme nerveux central chez les veaux incluant
I'encep ha omyelite prorqressrve degeneratrve atrophie
muscu aire spinalg axonopat Ie degenerative, [a
demyelrnrsatr n spinale, la citrull memre Iabiotrophie
cerebel euse Iataxre progressive, aparesre sPastrque
la maladie urinaire_ du sirop d’erable, 1’cedeme
neuroaxial, les convulsions bovrnes familiales, les mala-
dies. d st?ckage la Tipodystrophie neuronale et la
myelogysplasie

Cette revue decrit brievement le srqnalement et
les signes cliniques communs associes a plusieurs con-
ditions hereditaires connues 0U SOUPgo nn es causant un
mayvais fonctionnement du SNC chez les veaux, C
maladies sont categorisees par la localisation des srgnes
predominants dans les dysfonctions de la maglle
epiniere, du cerveau, du cervelet ou de plusieurs regions

u SNC. Une description detaillee des, lesions
Pathologlques est qu-dela des limites de cet article mais
outefors, Ia Iocalrsatron generale de ces |esions est
decrite pour acr |ter d selection d’echantillons
apProprr pour le test diagnostic. Une breve revye de
|3 localisation des lesions et de leurs [iens avec les signes
cliniques est presentee, On discute de certaines congi-
tions acquises pour differentier les mulfiples causes du
mauvais fonctionnement du SNC chez les veaux.

Introduction

The differential list for dysfunction of the central
nervous system (CNS) in calves is extensive and  in-
clydes both inherited ahd non-inherited disorders. Clini-

cally, it is often impossible to differentiate between these
drs rders. n mogt cases, clinical signs can be localized
to dysfunction of one or more of thé’ following areas of
the CNS: spinal cord, cerebrum, cerebellum. “Localiza-

THE BOVINE PRACTITIONER—VOL. 37, NO. 1

'UONNGIASID $$9928 U0 SIauoniIeld auIA0g 10 UOIRI0SSY UrdLiawy JubLAdoD 6



tion of clinical signs and a comprehensive diagnostic
work-up leads to & diagnosis of most non-inherited djs-
orders, however, postmortem examinatign s usually
required {0 conﬁrm rnherrted disease. The following
paper. reviews a few ofthe manly proven or presumaply
inherited CNS disorders of cafves. Table 1 describes
clinical signs of CNS, dysfunction and relates them to
specific loCations in the CNS The inherited disorders
are. categorrzed accgrdrngotot elr clrnrcally aPparent lo-
cation ITthe CNS, described In terms of re 0 tedbreeds
affected, |ocatjon of distinguishing, Patho ogrc findings,
salient clinical signs, mode of inhefitance and other per-
tinent distinguishing characteristics. Non-inherited
drseases ofthe CNS are brrefl reviewed by categoriz-
mﬁt em accor rngtoc rnrca Iyaﬂaarentlo ation in the

S.inorder to provide the practitioner with  compre-
hensive set ofdifferentials for CNS dysfunction in calves.

Spinal Cord Dysfunction

Progressive Degenerative Myeloencephalopathy (Weaver
Syndrome)

Progressive de eneratrve }Bloencephalopathy IS
reported n Brown Swiss calves.48 Characteristic his-
topathologic lesions are [ocated primarily in the ascend-

Table 1.

Location of lesion Prominent clinical signs

Spinal cord Ataxia

ing and descending tracts of spinal whrte matter. The
diSease Is characterrzed by onset of ataxia at 5 to 8
months of age, o loweq b oss of roroprroceptron and
eventual recumbency.8 Other clinical signs include
weakness and varying degrees ofdysmetria |n the limbs,
Hind Jimbs are mgre Severely affeo ed. Attempts to move
rapidly may result in cessation o movement In the hing
limbs, Whrgthe animal trres to uI rttselfforwardwrth
the forelimps Motor an sens reflexes remain In-
tact4B¥ 18- 24 month so age, most animals develop
severe ataxia ofthe pelvic limbs with markegly dimin-
Ished Bronrroceptrve reflexes and eventually” become
recumbent.4 Clinically, this disease may resemble calves
affected with vertebral body abscesses/fractures, spinal
cord trauma or or%anophosphate toxicosis. . The mode
ofrnherrtance isth ughtto be a simple recessive traif. 48
Diagnosis is ar?og}/c made p

signalment, clinical signs
and” histopatho

examirfation.

Spinal MuscularAtro hy

Spinal muscular atroo_ly has been reported in
Brown Swiss, ABraunyieh, DHalstein-Friesiandland Red
Danishl calves. Lesions are predominately located.in
the lower motoy neurons ofthe cervical and lumbar in-
tumescences of the spinal cord.4L Review of 53 cases

Clinical signs categorized by anatomic location in the central nervous system.

- flexor/extensor weakness (limb dragging, buckling, trembling)

- incoordination
- swaying
- limb crossi

- abducted orgadducted limb placement

Dysmetria
- Nypermetria
etria

ypom
Abnormal spinal reflexes

- hyper-reflexia (upper motor neuron)

Seizures
Coma

Cerebrum

- hyporeflexia (lower motor neuron)

Depressron/change in mentation/abnormal vocalization

Blindness

Opisthotonus

Head pressing/yawning

Stiff neck %menrngrtrs)
Cerebellum

Ataxia without weakness

Compulsrve walking, circling

Intention tremors/head tremors

Wide based stance
Hypermetria

Lack of menace reflex with no loss of vision
Vertical or rotary nystagmus
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reported the age of onset from birth to 8 weeks, with a
mean of 3.1 weeks. 10134 The mean duration of recum-
bency before death |s 64weeks Clinical signs include
weakness andh rm ataxia rogfressrng to recum
bency. Profound muscular atro the appendicular
muscles, gartrcularl ofthe hin ||mbs |spresent Axial
muscles are also affected.  Most calves develop bron-
chopneumopia in the terminal stages.4 The disease i
transmitted by a simple. autosomal recessive gene,
Diagnosis_is based on clinical signs and hrstopathololgrc
findings., This disease should be consrderedwhen otfier
causes of severe muscle atroph %/ dc as neurogenic at-
rophy or sarcocystis, have been ruled out.

Progressive Ataxia
Progressive ataxia is caused by a myelin disorder
in pure and mixed breed Charolais Galves:2 Character-
Istic postmortem histopathologic lesions consist of eosi-
nophilic plagues in the white’ matter of the cerebellar
medulla and peduncles 34 Clinical srgns usually hegin
at about 6 mont s, but have heen recorded to be?m as
Iate as 3 years of aé;e A swaying gait ofthe hind fimb
¥ erref exia, hea noddrnﬁ tremors and fuII pulsatl
nation Interspersed with uine dribbling of varia
duratron are consistent clinical signs. 24 Stiffness ofth
neck, aggressiveness and loss of ro rioce tronhave als
been reported. ByZX/earso age, osta ected anrma
become recum bent. Muscle atrophy s not typically
served with this disorder, Antemor em |a I srs |s sus
pected by clinical signs, breed affected and \x/ru ing out
other calses of hind limb ataxja %Tabezg |e histo-
pathologrc lesions are present in the brain, clinical si ns
resemble those ofa spinal cord lesion caudal to T2,
planations forthetdrsparrty bﬁ\ﬁ/een Iesrons and cIrrtrtr]caI
sr ns are beyond the Scope of this paper, however, the
% be fould in the crte% ||teratuP p% Although th y
|sease is.presumed to be inherited, the exact mode of
transmission has not been elucidated.2

.E-”
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Spastrc Paresis (Elso Hee
Breeds ofcal ves affected r()%spastrc paresis rncIude
Holstein, Angus, Shortharn, Charolais, Brown Swiss,
Ayrshrre Srmmental Polled Hereford % Maine Angou
Geloviehd and Belgian Blue.88 Reports of significant
histologjc lesions were not found, however, a decrease
in muscle cell nuclear size in calves with srt)astrc aresis
has been observed.22 The pathogenesis ofthe di ease |s
not comb)vetely understood CIrnrcaI S 1gns usually
ear et een2and motnt s of at et he con |t|ton |s
carac erize as mmetric spasticity an ertonia
of one or bo?r |year Imbs. TheJ stro)cnemru)gpand SU-
erfrcral digital extensor muscles are spastically con-
racted. EXxtensor tone IS normal when the Calf s
recumbent, but becomes excessive when the calfstands
and attempts to walk. The result of the excessive ex-
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tensor tone js an overextended hock while the animal is
bearing weight. When standrn? the affected limb is
often held in‘extension with the toe held slightl offthe
ﬁround (Frgure 1). While walking, the overex en ed | |m

as to_be advanced by circumguction (pendulum like
to avorddraggrng the'toes. ~ The spasticity progresse
until the animal 8ventually has difficulty risi g A The
mode of inheritance is thou ght to be recessivé with in-
complete penetrance,howgver, the definitive genetic
basi$ remains unproven. Tibial neurectomy and'super-
ficial drgrtal flexor tenotomy are surgical procedures
described for treatment ofspastic paresis, however, these
animals should not be used for breeding.£243 Diagnosis
IS made by characteristic clinical signs.” This condition
shou|d be Suspected 1n any calfofappropriate breed with
an abnormal hingd limb gait when other etiologies are
ruled out or less likely.

Neuraxial Edema
Two related nervous conditions of newborn Here-
fords have been described, Neuraxial edema affects pre-
d mrnateg/é)olled Herefords while congenital brain
edema is_seen primarily in homed Hereford calves.9
Drfferentratron ofthese Syndromes can only be achieved
|stopathol Ic postmOrtem examination ofthe brain,
|na cord an coxofemoral joints. Clinical differences
observed between these calves are related to differences
In distripution oflesrons Vacuolatron ofwhite matter in
the brain and sprnal cor C aracterrze neuraxral edema,
whereas anrmaswrt congenrta brarne ema not only
have neuraxial vacuolatiof but hypomyelinogenesis &
well. 92224 Calves with either of these syndfomes are
affected at birth, are unable to rise and manifest exten-
sor spasms upon stimulation. Calves with neuraxial
edema tend to lie quietly and lack the ability to lift the
head. When stimulated, calves develop marked exten-
sor tonus and clonic spasms of the limbs and head.2
Calves with congenital brajn edema have shorter gesta-
tional lengths, and are unable to stand unassisted at |rth
however, most can lift their heads When assisted to
stand, spontaneous and stimul sres onsive eyoclonrc
extensor spasms with whole body ? |t arefr uentl
observed. - Reflexes are brisk and reduenty accompa
nied by myoglonicjerks. @) Macroscopic lesjons ofthe cox-
ofemaral joints are frequently obServed in neuraxial
edema, are fraumatic in nature, and consist of hemor-
rhages and fibrogis n thejoint capsule in addition to frac-
tures of the artjcular cartilage and underlying hone of
the acetabular fossa. 2 Both Conditions are’inferited in
an autosomal recessive manner.94 Due to presence of
signs at birth, extensor spasms, myoclonus and occasional
héad sPasms this condition may be difficult to differen-
trate cli nrcaII from in-utero bovine viral drarrhea VIrus
F \an ec lon. Therefore, past history of BVD onthe
arm arid post-mortem examination ofthé cerebellum for
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Table 2.

A#oparent area Inherited conditions

of dysfunction

Spinal cord -Weaver Syndrome
-Spinal Mascle Atrophy
-Progressive Ataxia
-apastlc,Paresw
-Neuraxial Edema
-Myelodysplasia

Cerebrum -Citrullinemia =~ .
-Maple S¥ruB|Ur|ne Disease
-Congenital Hydrocephalus

Cerebellum -Cerebellar Abiotrophy

-Storage Diseases = .
-Cerebellar Hypoplasia

Multiple locations  -Degenerative Axonopathy
-Spinal Dysmyelination

-Bovine Familial Convulsions

hypoplasia would be valuable information to obtain while
pursuing a definitive diagnosis.

Myelodysplasia _ _

The term myelod%sglama encompasses such dis-
orders as hs/fomal dysraphism, syrmqomyeha and hydro-
m%/ella. -Myelodysplasias are most.commaonly seén in
Charolais calves and are often associated with cleft pal-
ate and arthro?ry?osw. SI%HS are caused bfy dilation of
the central spinal canal and cavitation of portions of
the sgmal cord, therefore, the spinal cord is'the appro-
priate post-mortem specimen.d

Calves are affected at birth with various degrees of
arthrogryposis, inability to stand and most often Temain

FEBRUARY, 2003

Inherited and non-inherited conditions categorized by clinically apparent area of dysfunction.

Non-inherited conditions

-Vertebral body abscess

-Vertebral body fracture

- Spinal cord trauma without fracture
-Qrganophosphate toxicosis

-Tefanus

-Botulism

-Copper deficiency .

-Vitamin E/Selenium deficiency
-Sarcocystis

-Tick Intestation

-Lupings

-Astragalus, Oxytrapis spp. intoxication
-Upward patellar fixation

-Bacterial meningitis

-Bovine Herpesvirus 1 and 5
-Polioencephalomalacia

-Neospora o

-Bluetongue and Akabane virus in utero exposure

-Rabies, pseudorabies

-Haemophilus somnus

-Sodium jon toxicosis .

-Ammoniated hay toxicosis

-Lead toxicosjs

Hypoglycemia o

-Astragalus, Oxytropis spp. Intoxication

-Fungal infected Bermuda, Canary, Dallas grasses and ryegrass
-CocCidiosis .

-Vitamin A deficiency

-In utero BVDV infection

-Sarcocystis

-Listeria

-Otitis media/interna
-Hypomagnesemia

in lateral recumbency.. The muscle masses of affected
limbs are reduced in"size and tone. Varyin de_grees of
sensory loss are also noted.2The mode ofinheritance is
unknown.2 There are many toxic (1.8, lupines) and in-
fectious (1.e,, BVDV) causes ofarthrogryé)osm and/or cleft
palate in‘cattle. However, in Charoldis calves these clini-
cal 3|?ns should lead one to consider an accompanying
spinal dysraphism of genetic origin.

Cerebral Dysfunction
Citrullinemia

Citrullinemia is reported in Holstein-Frigsian
calves. Characteristic histologic lesions are found in the
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ure 1. This calfhass
Pstance with the overex
the toe.

Pastrc paresis. Note the typi-
ended hock and elevation of

cerebrum 9 Clrnrcal sr’gns usuaIIy begin at 1t 4 days of
?e and includ eaRE ent_blindness, depression, fiea
pessrn g.convulsions, terminal coma and death by 1wee
of age, ~ The. disease is an autosomal recessrvely trans-
mrtted defrcrencty of argrnosuccrnate synthetase which
resuy tirnanrn easernpasmacrtru ine.. Clinical sjgns
are believed to be due to'h erammonemra createdb
gsfunctrona urea cycle, Dar u IS can be scree ed

the defective geriotype by DNA sequencing. 03 In
a dition to DNA sequencrnP antemortem diagnogis is
ﬁgested b mcreased levels of serum citrulling. Clini-
cally, meni %rtrs ypo%gcemraan sodium |ontoxrcrty
as Well as ot rnon inhérited diseases (Table 2) would
Present with_similar srgns and _should be ruled out be-
ore considering citrullinemia (Figure 2).

Maple Syrup Urine Disease

Mad Ple Syrup urine disease jsas ondrform encepha-
lopathy that’is reported in polled Shorthorn and hoth
polled and horned Hereford calves, Pathologic findings
are located in the cerehrum.2 Calves aré normal at
birth, however, clinical signs begin within the frrstweek
of life. Signs include marked depression, recumb ency
opisthotorius, repetitive head tremors, stimulus-induceg
tetanic sg)asms decrease sprnal reerxes and convuyl-
sions. Calves usua die by day 10. Non-inherited dis-
ease rule-outs for these s| s are srmrlar t0 those
describeq forcrtrullrnemra he nameo th edrsease IS
derived_from reports of *ournt maple syrup” smelling
urine. The syndrome is uetoade cren ofbranched-
chain ketoacid decarboxylase which results in an accy-
mulation of ketoacids.” The mode of inheritance IS
thought to be due to an autosomal recessive trait, Al-
though the lesions are characteristic of a spongrform
encephalopathy, there is no mention in the literature of
a prion involved in the pathogenesis or serving as the
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Figure 2. This calfwas dragn osed with bagterial men-
mgrtrs however, 1t would be difficult to differentiate
hese clini %al srgns from those of inherited causes of ce-
rebral dystunction.

etiology. The point mutation responsrble for this syn-
dromé can be detected in carrier animal ‘M % Mmerase-
chain reactign (IPCR) based tests. 1114 re 1S no
known effective treatment.

Congenital Hridrocephalus

ongenital hydrocephalus is reported in Hereford
and Shorthorn calves, however, many other breeds may
be affected. Gross and microscopic lesions are located in
the cerebrum. Adomed skull, with or without ventricu-
lar dilation, s suggestive ofthis disease._Calves are hom
dead, or die withirt a few days ofbirth. These calves are
usually recumbent and unable to rise and nurse. Other
clinical findings include multiple ocular defects such as
retinal detachment and dysplasra cafaracts, mj-
crophthalmia and ersrstenH) grllarymem branes.8 This
conditionjs nherited as a si Rl autosomal traif. 381/ The
ocular defects, in addition to the other neurological signs,
might lead one to nclude BVDV in the differential list;

Cerebellar Dysfunction

CerebellarAbrotroph

erelie ar abrotr%)h is reported in H?Istern calves.
Histologic Jesions are locdted in the cerebellum. Calves
are normal at pirth and at 3tq 8 months of age begin to
rElag clinical srgns characteristic of cerebellar dystunc-
ti0 |gns mcu etruncal ataxia, base Wwide sta ce in-
tention head tremors, h erme ra, rhyperre exIa,
opisthotonus and n sta m $F| qure 32 e firstsigns of
drsease occursudd nl ogress rapid| over severa
The mode 0 mherrtance IS repo ed y a [eCes-
srve genetrc defect.Z7 Diagnosis 1s made by clinical signs,
history and histologic examination ofthe cerebellum. Ab-
sence of clinical srgns at birth differentiates thys disease

clinically from BVDV-induced cerebellar hypoplasia.

Stora?e Diseases
nherited storage diseases include oc-mannosjdosis
of Angus, Murray Grey, Simmental, Holstein and Gal-
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laying typical signs of cer-

Figure 3. _ ThIS Ca|f IS dlS
e Wiae-Dase stance. PhOtO

ebellar dysfunction. Note tﬁ
courtesy of Dr. Robert Kahrs)

Iowa}/ calvesb and (3-manposidosis of Saler calves.5
Additionally, bovine generalized glycogenosis of Short-
horn and Brahman calves3l37and neuronal Jipodystro-
hy ofAngus and Beefmaster calves can be classified as
Infierited Storage diseases.d Characteristic microscopic
Iesrons of thesé conditions are located n the cerebel-
um
The a mannosrdosrs form is characterized by clini-
calsrg% %rnnm from 1to 15 month ofa?ewr mild
ataxia that develo safterexercrse Other signs include
%%ressrveness and cerebellar signs such as mild inten-
tional head tremaors, hypermetrid and hase-wide stance.
Most calves develop diarrhea. Ataxia and other neuro-
logical signs worsen, and after 3to 4 months, most calves
become recumbent, but some may survive Ionﬁer before
recumbenc)i ensues. Neurologircal srgns usua I¥ persrst
In these. cdlves, andte rlr W norma
drsease IS cause %/ utosomal recessive trait that
ecreasest e acfivi Jofa mannosidase, resulting in the
accumulation ofun ?estrble tetra-saccharides in lyso-
somes. The activity ofa-mannosidase can be measired
enzymatically to aflow detection and elimination ofhet-
erozy ote animals. 7
h) nnosrd?srs form is caused by a deficienc
of p-mannosidase. Clinical signs include’ recumbenc
from birth, poor suckling r reflex a_dome-shaped calva-
rium and 'small “squinty” eyes. The mode of inherit-
ance is an autosomal recessive trajt.1 Assay for
P-mannosidase activity in the plasma of herd members
Is useful In eIrmmatmg the disease.5
Bovrne generalizgd glyco?enosrs éPompes disease
?/ II glycogenosis) Is"a storage disease in which
0 forms are described; the cardiac (infantile) form and
the late onset form._The infantile form is characterized
n Brahman and Shorthorn caIves by unthriftiness,
weakness, hyperesthesia, musce trenfor, ataxia, con-
SCIQUS proprro trve deficits and recumbency beginnin
at2t03mont so a e. Calves often succumb torrﬁrh -
sided heart failure y3t05mont s of age. The Tate
onset form of this disease is manifested in Brahman
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calves by a short course ofillness followed by death at 8
t0 9 moriths ofage whrle Shorthornswrth this form, ma
live longer than"Lyear, T e disease is cause%yy a srn%
recessive allele with complete enetrance c
tivity of a-glucosidase can be measured in urrfre
ripheral blood lymphocytes or tissues, aIIowrng detectron
0 carrreranrmaIsC{)

Neuronal lipodystrophy has been characterized as
a sforage disease even thouqh the specific brochemrri al
lesion IS unknown. Charac errstrc hrstopatho 0 rc
sions include neuronal vacuo atron and mtracg
mic, .eosinophilic and sudanophilic mclusron 0 res$
Clinical srgns begin around 10 months of age and In-
cluge depréssion, Irndness ataxia, circling, toma, and
tonkrc -clonic_convulsions. The mode of inferitance is
unknown.

CerebellarHripo%Iasra
Cerebellar hypoplasia is a genetrc defect of Here-
ford calves. Otherbreeds reﬁorte to have similar condi-
tions, but with unconfrrmed errtabrlrtY include Ayrshire,
Shorthom and Angus. Lesions are {ocated i fhe cer-
ebellum. Clinical signs are usually present at birth and
Include recumbency with extended limbs, ataxia and
o Isthotonus, The mode of inheritance Is aytosomal re-
cessive. 816230 The primary rule-out for this conaition
would be BVDV-induced cerebellar hypoplasia.

Multiple Location Dysfunction

Degenerative Axonopathy

A degenerative axanopathy of neonatal Holstein-
Friesian calves has heen described. Lesions can be found
by extensive examination ofthe, spinal cord, brainstem
and miabrajn. B Due to variations in the degree of
severif ofhrstologrc lesions, the entire spindl cord
should be submjtted. Most calves are affected at birth
and develop variable neurological signs including weak-
ness and recumpency, hyperesthesia’or depression, [imb
extension, head tremor, nystagmus, and aPparenthmd
ness. Opisthotonus n resi)onse to stimulus Is also fre-
quently reported. QOther clinical signs include full bod
tremors to intermittent muscular sgasms reduce
muscle tone and weaving head movements. This condi-
tion Is thou?ht to be inhErited as reported cases are de-
scendents ofa common sire, however, the exact mode of
Inheritance has not been elucidated. 8

SprnaIDys myelination
Spinal dysmy eImatronofBraunvrehxBrown Swiss
calves | rs one ofmany gora ica yreported heritable
dem ematrn?drseases Examples of other recognized
syndromes of myelin disturbance mcIude a bovme
yelinopathy in Australian Murray Grey calves3and a
prrmary demyelination disorder of Linfousin calves.%
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Appropriate post-mortem samples include the spinal
cord, brainstem angd midbrai
"Calves are affected at b|rth with lateral recum-
bency, P|sthotonus and extension of the limbs. When
placed s erna I% calves eventuaIIy fall back into lateral
recum ency. Reflexes are normal or increased. Pain
perceptlon IS normal, as well as movement and strength
ofthe tail.2 Spinal dysmyelination is reportedly caused
by an autosomally récessive trait.28%

Bovine Familial Convulsions
Bovine familial convulsions and ataxra has been

reloorted in Angus and Angus crossbred calves.64 His-
tologic lesions™are located in the cerebellar cortex.4}

The onset of cI|n|caI signs ran es from 2to 3 hours
after birth to 3months 0fage. Calves initially develop
tetaniform seizures that [ast from 3to 12 hours, Thege
ep|sodes have been described 1n two forms. In the mild
form, muscle tone increases leading to laborious and
exafqgerate movements. Calves dévelop generalized
st|f ness in the limbs in conjunction with a'fine gener-
alized tremor, In the severe form, clinical signs
progress rapidly early in the course of the diseasé to
recimbency, stru&r opisthotonus and padaling.
The occurrence an Iength ofserzures often decreases,
rendering an animal with residual cerebellar ataxia.
A defectiVe autosomal dominant gene with incomplete
penetrance presumably causes this condition.64 There
IS no effective treatment.

Discussion

In addition to inherited diseases that cause cen-
tral nervous system. dysfunction, there, are also many
non-inherited conditions that present with similar clini-
cal signs. . Non inherited conditions are broadly catego-
rized"as infectious, toxic, traumatrc nutritional and

arasrtrc etlologbes Clinical Iy these non-inherited con-

|t|ons can alsobe categorized by the predominant signs
into dysfunction of one’or more ofthe following areas of
the CNS: spinal card, cerebrum and cerebellum. Table
2 cateqorizes both inherited and non-inherited diseases
ofthe TNS according to localization ofpredominate clini-
cal signs.

Unlike the inherited diseases, many of the non-
inherited conditions can be definitively diagnosed by
antemortem testing. Therefore, a thoughtful and com-
prehensive clinical and laboratory workup of CNS dys-
function in a calfcan significantly narrowthe differential
list. If an antemortem diagnosis is not obtained, the
poor prognosis, limited specific treatment and poten-
tially serious herd implications that accompany many
of the aforementioned conditions will allow a practitio-
ner to pursue a diagnosis by necropsy and submission
of appropriate tissues for histopathologic examination.
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If an inherited disorder is diagnosed, examina-
tion ofthe pedigree ofthat animal should be performed
to avoid future matings that may lead to the birth of
additional affected orcarrier animals. If more than
one calf is affected, examination of as many genera-
tions as possible would be beneficial to determine if
these calves share a common sire or dam in their an-
cestry. Calves that survive such maladies should not
be used for breeding.

Conclusions

There are many potential causes for clinical srﬂns
ofcentral nervous stt)/stem dysfunction in calves such that
it is often nof possible to differentiate between them, A
major objective ofthe diagnostic process Is to determine
whethera case is potentially heritable or not. After a
thorqugh diagnostic work-up, it should be possible to
rule inor out many ofthe non-inherited diseases. Most
ofthe inherited disorders require a complete postmor-

tem examination to establish a diagnosis. In instances
when specific tests are available to'identify carrier ani-

mals that can potentially produce affected progeny, pro-

ducers should be encouraged to incorporate them into
the breeding program and cull affected animals.

References

brt B Jone MS, KasarlTRe aI Bet |do IS disease

mtw ferj cave JAm § oc

2. er o S, Hafher A sen etal: prn %tésm ernatlon in

cross re Brown Swrssc VES. JV 'Med 4
mternal h%

| [0 RIVt Con
% ré}%oltre Here rd cat e. Vet Me maIAnrm Cli
Barr J

ento UM, rurPK Bovine ﬂr SSive dg
eratlrvem elo nce|? alooat eaver ggndrom 5 rown Swiss
gat} %%%na a: aliterature review and case report. Can VetJ 29:3/0-
Baker ears GL: osr SIS in aNebraska cow herd.
giomg ContYr\t/DEdHt_c Pract Oz(T (%814, 4?
arlow RM, Linklater B: F%mr ial convulsions and

un
ataxrarnAg%rs caves etRec8 0g 64,196
Bo an errett V Em U H Mannosidosis in aborted

andsth o Gatlo ves VetRcl 403- 0,1984
g ect 5 of the bovine central
nerv Us dsystem
rmon %%rtary neuraxial

edema n Herefor ca ves Pat
Da meE, erA Schmi tP S |na muscn]a{ rogh in Ger-
f 0giC &v.

eadthra nve P_l VS?’O I((:) rlt%rla} qeuropat luation.
nn|s £

E;)lfé %@J% |ne da { PJ: Defrp Hon fthe mgtatron res OnTIbE for

e OIS
t uffell Sf Neuraxral oedema of Hereford caIves with and with-
% R—Imrnedl rmnesrs c}/ I-’V\f%/e i berSJsé §f|7§§)'1ng 9muscular

atrophy on BrownS i5s calves. J Vet Med

THE BOVINE PRACTITIONER— VOL. 37, NO. 1



14, Elsas LJ, Danner DJ: The role of thiamine in maple syrup urine
disease. Ann NY Acad Sci 77:404-419, 1982.

15. Embury DH, Jerrett IV: Mannosidosis in Galloway calves. Vet
Pathol 22:548-551, 1985. o

16. Finnie EP, Leaver DD: Cerebellar hypoplasia in calves. Aust Vet
J 41:287-288, 1965.

17. Greene HJ, Saperstein G, Schalles R, et al: Internal hydroceph-
%u?sgand retinal dysplasia in Shorthorn cattle. Irish Vet J"32:65-69,

18. Harper PAW, Healy PJ: Neurological disease associated with de-

generatlve axonoiJathy of neonatal Holstein-Friesian calves. Aust Vet
66(5):143-146, 1989. _ o

19, Hari)er_ PAW, Healy PJ, Dennis JA, et al: Citrullinemia as a cause

%gguro ogical disease in neonatal Friesian calves. Aust VetJ 63:378,

20. Harper PAW, Healy PJ, Dennis JA: Inherited congenital myoclo-
nus of polled Hereford calves (so-called neuraxial oedemagz a clinical,
gathologlcal and biochemical study. Vet Rec 119:59-62, 1986.

1. Harper PAW, Healy PJ, Dennis JA: Maple syrup urine disease as
zigcg%use of spongiform encephalopathy in calves. Vet Rec 119:62-65,

22. Healy PJ, Dennis JA: Heterozygote detection for maple syrup urine
disease in cattle. Aust VetJ 72(91:346-348, 1995.

23. Innes JRM, Russell DS, Wilsdon AJ: Familial cerebral hypopla-
sia and degeneration in Hereford calves. J Path Bad 50:455, 1940,
24. Jolly RD: Congenital brain oedema of Hereford calves. J Pathol
114:199-204, 1974 _

25. Jolly RD: Mannosidosis and its control in Angus and Murray Grey
cattle. NZ Vet J 26:194-198, 1978, .

26. Keith JR: Spastic paresis in beef and dairy cattle. Vet Med Small
Anim Clin 76:1043-1047, 1981, _ . _
21. Kemp J, McOrist S, Jeffreg M: Cerebellar abiotrophy in Holstein-
Friesian calves. Vet Rec 136:198, 1995, ,

28. Leipold HW, Blauch B, Juston K; etal: Weaver syndrome in Brown
ggv%s%cgat}e: c%ncal signs and pathology. Vet Med Small Anim Clin
29. Leipold HW, Cates WF, Radostits OM, et al: Spinal dysraphism,
arthrogryyosm and cleft palate in newborn Charolais calves. Can Vet
J 10:268-273. 1969. _

30. McHowell J, Dorling PR, Cook RD, et al: Infantile and late onset
1;07r7m 1091‘8glenerallzed glycogenosis type 11 in cattle. J Pathol 134:266-

" lowa State Press

31. O’Sullivan BM, Hea|¥ PJ, Fraser IR, et al: Generalized
al cogenosis in Brahman cattle. Aust Vet J 57:227-229, 1981,

. Palmer AC, Blakemore WF: Progressive ataxia of Charolais cattle.
Bov Pract 10:84-85, 1986. _ _
33. Palmer AC, Jackson PG, Blakemore WF: A primary demyelinat-
Zr%g{ disgogrlder of young cattle. Neuropathol Appl Neurabiol 17{6):457-

34. Pumarola M, Anor S, Majo N, et al: Spinal muscular atrophy in
Holstein-Friesian calves. Acta Neuropathol (Berl) 93(2): 178-183,1997.
35. Read WK, Brldaes CH: Neuronal Ilpod%/stro hy occurrence in an
inbred strain of catfle. Pathol Vet 6:235-243, 1969. _ .
36. Richards RB, Edwards JR: A Brogresswe spinal myelinopathy in
beef cattle. Vet Pathol 23:35-41, 1986. _ .
31. Richards RB, Edwards JR, Cook RD, et al: Bovine generalized
glgvcogen_osm. Neuropathol Appl Neurobiol 3:45-46, 1977. "

8. Robinson JL, Burns JL, Magura CE, et al: Low incidence of
citrullinemia in carriers among dairy cattle of the United States. J
Dairy Sci 76:853-856, 1993. o

39, Swan RA Ta%lor EG: Cerebellar hypoplasia in beef shorthorn
calves. Aust VetJ 59:95-96, 1982. o _

40. Thomason KJ, Beeman KB: Spastic paresis in Gelbvieh calves:
an examination of two cases. Vet Med 82(5)548-553, 1987,

41, Troyer D, Cash WC, Vestweber J, et al: Review of spinal muscu-
I3%r6atlrgoé)3hy (SMA) in Brown Swiss cattle. J Vet Diagn Invest 5:303-

42. Vestweber JG, Noordsy JL: _SUI’%IC&H treatment of bovine spastic
paresis. Vet Med Small Anim Clin 6b(1):52-54, 1971. o
43. Vlaminck L, De Moor A, Martens A, et al: Partial tibial
neeurectomgl in 113 Belgian blue calves with spastic paresis. Vet Rec
147(1):16-19, 2000, _ N

44, Wallace MA, Scarratt WK, Crisman MV, et al: Familial convul-
smnslar%dl%axl% glg an Aberdeen Angus calf. Progress in VetNeurology

1(4): , 1996.

45(:. White ME, Whitlock RH, deLahunta A: Acerebellar abiotrophy of
calves. Cornell Vet 65:476-491,1958. _ o
46. Zicker SC, Kasari TR, Scruggs DW, et al: Progressive ataxia in a
Charolais bull. J Am Vet Med Adsoc 192(11):1590-1592, 1988.

Clinical Examination of Farm Animals
Peter Jackson and Peter Cockcroft

PUBLICATION DATE: July 2002

IMMEDIATE RELEASE

Clinical Examination_of Farm Animals assists clinicians in performing a detailed clinical examination of the individual animal and increases the awareness of
more advanced techniques, used in further investigations. The text is divided into sections—cattle; sheep, goats, and pigs—and offers detailed examination

procedures for various regions of the bodies of thése farm animal species.
The structure and content of the book will;

«Assist veterinary students in their understanding of farm animal clinical examination.
*Act as a quick reference for clinicians who are called upon to examine an unfamiliar species.
*Provide a more detailed account for experienced clinicians in their continuing professional development.

The book is based on the authors’ significant practice experience and clinical teaching. Beautiful illustrations accompany the written instructions, and clear line

drawing are used to clarify techniques.

ABQUT THE AUTHORS: Peter G.G, Jackson, MA. DVM&S, FRCVS, University Physician, Cambridge Veterinary School, UK. Peter D. Cockcroft, MSc,
MRCVS, DVM&S, lecturer in farm animal medicine, University of Cambridge Vetérinary School.

320pp., 7 112x9 3/4,i||,us.,paPerback, ISBN 0-632-05706-8, $63.99. North American Riqhts. Pricesubé'ectto change without notice. Six -da¥ examination

copies availahle to U.S. instruc

0140, Fax 515-292-3348, Orders 800-862-6657, wivw.lowastatepress.com

FEBRUARY, 2003

ors. Comgllmentary copies available to reviewers. lowa State Press, 2121

tate Avenug, Ames, 1A 50014-8300, Office 515-292-

67


http://www.iowastatepress.com

