NEUROHISTOLOGY IV:




CEREBRUM - EXPECTED LEARNING OUTCOMES

1. Name the parts and subparts of the cerebrum

2. Outline the fiber types of the cerebral white matter,
with examples

3. State the components and function of the basal ganglia®
4. Name the cell types and layers of the cerebral cortex

5. Familiarize with the phylogenetic classification of the
cortex

6. State the characteristics of a “Cortical module”



HISTOLOGICAL ORGANIZATION |18
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CEREBRAL WHITE MATTER
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BASAL NUCLEI (BASAL GANGLIA)

»Subcortical nuclear
masses that lie in the
inferior part of the

cerebral hemisphere

»Associated with
diencephalon and

midbrain

» Control of movement







SECTIONS OF THE CEREBRUM
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CELL TYPES OF THE CEREBRAL CORTEX
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NON-PYRAMIDAL CELLS




SPINY STELLATE CELLS

»Have small multipolar cell bodies

»Have several primary dendrites,

profusely covered in spines

»Axons ramify within the grey matter

predominantly in the vertical plane



NON-SPINY STELLATE CELLS

»Interneurons, axons confined to grey matter

» Multitude of different cells - basket, chandelier,

double bouquet, horizontal cells (of Cajal) etc

»Horizontally, vertically or radially ramifying

dXxXons

»Predominantly GABAergic



SPINY NEURONS

NON-SPINY NEURONS







LAMINAR ORGANIZATION OF THE
CEREBRAL CORTEX
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MOLECULAR LAYER
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CEREBRAL CORTEX
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CEREBRAL CORTEX
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HETEROTYPICAL VARIANTS

v'Agranular - Area 4, 6, 8 and 44

v'Granular - Lamina Ill and IV are
poorly developed; associated with

afferent projections



HOMOTYPICAL VARIANTS




CORTICAL COLUMN

» Group of cortical neurons which can be

successively penetrated by a probe inserted

perpendicular to the pial surface
»2m functional columns in humans
»50 to 100 cortical in each column

»80-120 neurons in each mini-column



PROPERTIES OF THE MODULE |
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CEREBELLUM




THE CEREBELLUM




INTERNAL ORGANIZATION

»Quter cortex overlying a dense core of

white matter
» Cortex 1s highly convoluted (folia)

> White matter has characteristic

branching - arbor vitae
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CEREBELLAR NUCLEI

N uciews denlalus Supereor pedundle
Corpova quadrigemina

Inferior olivary nucleus



CEREBELLAR CONNECTIONS|
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CEREBELLAR PEDUNCLES

Superior cerebellar peduncle
(brachium conjunctivum)

Cerebellar white
matter (arbor vitae)

Inferior colliculus

Cerebral peduncle
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Trigeminal nerve
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Pong—
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s e SN O 232,
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Lateral view of cerebellum and
brain stem dissected to show

cerebellar peduncles



FUNCTIONAL DIVISIONS




CEREBELLAR CORTEX ’
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BASKET AND STELLATE CELLS




GOLGI NEURONS




Diagram of cerebellar cortex.
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GRANULE CELLS
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CEREBELLAR GLOMERULUS
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MOSSY FIBRER ROSETTE

: Mossy fiber Golgi cell
Golgi cell rosette dendrite

Granule cell
dendrites

Granule cell
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FEATURES OF CEREBELLAR LESIONS







