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Rhinencephalon

Lateral ventricules
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Chiasma opticum
®* Tractus opticus
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Brachia cereb

Tegmen fossa rhomboidea

Ventriculus quartus

6th, 7th, 8th, 9th, 11th, 12th cranial nerves




SYSTEM

DUPLICATION OF PROSENCEPHALON

\] MALFORMATIONS OF THE CENTRAL NERVOUS ”/‘

O * MICROENCEPHALY (an abnormally small brain/The diminution affects particularly the

cerebrum).

®* CORTICAL DYSPLASIA AND GYRUS MALFORMATIONS

v'Neuronal Heterotopia (The presence of clusters of nerve cells at a site where they

are normally absent, such as subcortical white matter).

‘/Microgyria (polymicrogyria/ convolutions are small and unusually numerous, and the

normal gyral pattern is lost in affected areas).

‘/Ulegyriq (also a wrinkled appearance of the cortex but arises as a consequence of
scarring and atrophy in otherwise topographically normal gyri/ It is a result of

laminar necrosis of the deep sulcal cortex).
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* HOLOPROSENC

(Failure of the forebrain to separate normally

into 2 discrete cerebral hemispheres)
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* CYCLOPIA
4 Single large median eye

v" Failure of division of the optic primordium into
paired symmetric optic stalks and vesicles,

which therefore results in a single midline globe

v Ewes ingesting the plant  “Veratrum
californicum” on day 14 of gestation give birth

to lambs with cyclopia

* CEBOCEPHALY (monkey face)

4 Anatomically comparable to cyclopia

v’ There are 2 eyes, severely hypoplastic, in

separate but approximated orbits.



* DYSRAPHIC MALFORMATIONS
v ANENCEPHALY (Absence of brain)

" Acrania (Complete failure of cranial

development)

" Cranioschisis (The cranium fails to close

completely)

" Craniorhachischisis (Both the brain and

Cerebral aplasia (“anencephaly”) in a foal.

The cerebral hemispheres have failed to
form, and only brainstem and cerebellum are
present. (Courtesy Noah’s Arkives, University

presem) of Georgia.)

spinal cord fails to close; both

anencephaly and spina bifida are



gin tissue protrusion).
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¥ Amyelic
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" Local Myeloschisis (Localized defect caused by failure of closure

of the neural tube)
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‘/Meningomye :

( (Herniation of meninges and spinal cord)
@




" Syringc

involves the medulla
" Hydromyelia

(Dilation of the central canal

/ of the spinal cord)




secondary

meningomyelocele may be concurrent.
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separate

(reaches the 4™ ve

enlarged caudal fossa.
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* Cerebrospinal fluid (CSF) is produced by the ventricular choroid

plexuses by means of filtration and secretion.
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*.”A small amount of CSF pa

central canal of the spinal cord from

the fourth ventricle.
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prenato

vitamin A,..

If hydrocephalus develops in infancy before
closure of the cranial sutures, the head

enlarges.
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as in the

v'Physiologic Hydroc

(Hydrocephalus is “physiologic” in the early fetus when the hemispheres

j/ are largely thin-walled vesicles)
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auroblast
* The ¢ aphalus

* Hydranencephaly wut is more common in calves and
lambs.

* Viral causes of hydranencephaly: Akabane virus, Bluetongue virus, Bovine

/}Vil‘dl diarrhea virus, Border disease virus, eic....



v Hereditc

‘/Gomen Disease
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* RIF

* BOVINE VIRA

®* BORDER DISEASE

* HOG CHOLERA

* FELINE PARVOVIRUS INFECTION

%
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ysis and

d

degradation of
products lism. These substrates
cannot be de 1 the accumulated substrate

eventually results in death of the affected cells.

* Lysosomes are present within all cells, except erythrocytes.
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» Cellular uptake of unnatural substances that lysosomes

are unable to degrade

%



e liver,

* In these disorde d material, neurons
have a granular appearance and contain thin vacuoles.
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O 4 Periph
= Neuronal atrophy 1 size)

= Liquefactive necrosis

= Satellitosis (gathering of phagocytes around the neuron) and neuronophagia (phagocytosis of

/eqd neurons by macrophages)
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" Viral inclusio

= Nonviral eosinophilic cytoplasmic

inclusion bodies

/o Lafora bodies




WALLERIAN DEGENERATION

» Wallerian degeneration denotes the changes that
follow acute focal injury to a myelinated axon.

First, Focal eosinophilic swellings occur, often
containing accumulations of degenerate organelles, and
then fragmentation happens.

dThe myelin itself condenses into aggregates and
fragments and, together with remaining axonal debris,
becomes the target of invading macrophages.

JSome of the myelin debris is phagocytosed by
Schwann cells themselves, and they begin to proliferate.
As the debris is cleared away, proliferating Schwann
cells form bands along the myelinated axons.



UFinally, a new axon

remyelinated by Schwann cells.
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V2 Gholinephosphslipic
v Insitol monopy osphatice
V' Sphingomyelin "
GALACTOLIPIDS
v Cerebroside
v Sulphatide
v Gangliosides (few)

Protein

/ Basle oroizing

/ Proteoliolels

/ Tritosn-seli insolubls
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Jp of diseases of young animals
eferred to here as status spongiosus) that

Spongy dege
characterized by a mo
primarily occurs in the white matter of the CNS but also extends into the gray matter.







CEREBRAL SWELLING, AND EDEMA

\l\o INCREASED INTRACRANIAL PRESSURE "/‘

> Brain edema is an increase in water content of brain tissue

O

» Edema may be diffuse or localized

v’ Diffuse edema (acquired hydrocephalus and vitamin A deficiency in
young animals can be responsible for diffuse brain edema)

v’ Local edema (Lesions that may result in local edema of the brain or
spinal cord include neoplasms, inflammations, parasitic cysts, focal
necrosis of various causes, frauma, hemorrhages of parenchyma and
meninges, and space-occupying lesions of the meninges that cause
pressure on the brain)



» Vasogenic edema, or tissue swelling:

v The most common type of edema in the central nervous system.
1 v' Common complication of traumatic, inflammatory, neoplastic, and
S haemorrhagic lesions  of the nervous system.

v Injury to vascular endothelium and leakage of plasma constituents
into the perivascular extracellular space, particularly that of the
white matter

» Cytotoxic edema, or cell swelling:

v’ The accumulation of fluid intracellularly in neurons, astrocytes,
oligodendroglia, and endothelial cells (called hydropic
degeneration in other cells of the body) as a result of altered
cellular metabolism, often caused by ischemia.
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lesions

d

esis of red cells

eakage of plasma

-

Amyloid degeneration pidural /subdural meningeal
hemorrhages

Cerebrospinal vasculitis

Thrombosis and embolism

/ Result = arterial venous infarcts




More severe ave generalized
acute brain swelling caused k egulated vasodilation.
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yse coexist.

Same pc sion, but of greater
magnitude.

A coup contusion is located at the impact site, and a contrecoup

contusion at a location on the opposite side of the brain.
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Lacerc always liable to

secondary infe

In the absence of infection, repair takes place in the manner that is
usual for defects of nervous tissue.




d allow
nfection.

Fronta allow CSF to escape
into the nasa

Fractures of the skull are usually quite easy to detect by virtue of the
displacement of bone and meningeal hemorrhage.




d in the

The mo d are produced by
extruded nuclet compression of the cervical
cord in the syndrome known as “wobbler”

%



Subluxations are largely restricted to
the cervical column, where there is
relative mobility of the ligaments.

In the thoracic and lumbar spine,
comparable forces are more likely to
cause fracture because of the brevity
of the ligaments.

Traumatic injuries to the spinal cord may
be slight enough to be recoverable, or
they may, cause transection and an
extensive length of necrosis.



— Hyaline dec

— Cholesteatosis, cha

granulomas, occurs in 15-20% of old horses. Those in the lateral

ventricules cause hydrocephalus by obstructing the interventricular
foramen)

/pA’rrophy in the brain and spinal cord



Hypoxic
Anoxic: hemoglobin is =
Ischemic: decreased blood volume (common)
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Poliomalacia: softe Ntte

Leukomalacia: softening of white matter

%



= Salt (Na

" Mycotoxic leukoencephalomalacia of horses

" Lead poisoning

%



* Only very young umens have not yet been

populated by thiamine-producing microbes, are susceptible to

thiamine deficiency.
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epression,
stup« rtical  blindness,

opisthotonos, cy with paddling and then

death.
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orain

3 ~ampal gyri

beneath the , e vermis of the

cerebellum into the foramen magnum can occur.

%




necrosis >

In advanced cases

survival, atrophy of cerebral gyri




vhite matter
interface , orominent accumulations

of macrophages

%



LEAD
POISONING




Usual sources of le etallic lead in storage batteries.

7\

Lead is usually obtained by ingestion, but only a small proportion (1-2%)
j of the ingested dose is absorbed.

p:



Stagge tonos, champing of the
jaws, hypere

When the poisoning is less acute;
Dullness and immobility predominate,
Cattle are apparently blind, and without appetite.

%




\/Eno
v’ Laminar corticc

v Irregular, acid-fast, intfranuclear inclusion bodies can be found in
the renal tubules




= CEN D AXONOPATHIES
©

Organophospho

Arsenic poisoning
eonatal copper deficiency (swayback, enzootic ataxia)

%







develop
several months ¢

v’ Affected lambs can be born dead, weak, or unable to

stand. If mobile, they are ataxic.
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v’ Microscop yliosis is associated with
the degeneration of white matter.
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* Spo
|diopathic spong

Toxic/metabolic spongiform myelinopathies

* Spongy Encephalomyelopathies

%
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Halogenatec

Stypandra toxicosis

Helichrysum toxicosis




= Neu
= Multifoca

-

®= Human prion diseases include

v Kuru,

v’ Creutzfeldt-Jakob disease CJD,

v’ Gerstmann-Straussler-Scheinker disease (GSS),

v’ Fatal familial insomnia (FFI).



> Infection occ

»The agent proliferates 2 lymphoid tissues and lower intestine ©
»May take up to 2 years to reach the nervous system.
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abrasions of the skin.

v’ Progressive dysmetria and emaciation,

j/a@d finally paralysis and death.







appre
and dy
Display fear and agg
behavior, with progressive gait
jdisturbances leading to frequent

/3 falling.




vlar,
ei;

* accompait oongiform change

in neuropil.
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