Hyperlinked Cerebellar Functional Histology

Introduction

The diagram below is a 3-D sectional view of cerebellum showing its histological layers and their functional correlations. It has been adapted and extensively modified from a picture in Clinical Neuroanatomy for Medical Students’ by Richard S. Snell (5th edition), which is the prescribed textbook for Neuroscience in USAIM. The blue shaded region represents cerebellar cortex and grey area corresponds to cerebellar medulla, where the deep intracerebellar nuclei (Fastigial, Globose + Emboliform (Interposed) and Dentate) are situated. Almost every square millimetre of the diagram has been hyperlinked to textual matter. Clicking on any region would take the reader to the appropriate text. Clicking on the back link from the text would bring you back to the diagram. Additionally, hovering with the mouse cursor over any region in the diagram would give a brief description of the same region on the tool tip. It is thus considerably different from the traditional picture diagrams seen in standard textbooks, where each structure is labelled with long arrows, often rendering the diagrams more confusing than illuminating. It is hoped that with this type of interactivity, the Neuroscience students of USAIM would find the study of cerebellum more interesting and informative. This is not meant to be the first or only reading on this subject. Rather it is meant for revision and recapitulation after the student has already read the standard text on cerebellum.
Hyperlinked diagram of cerebellar cortex
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Basket cells: Situated in inner part of molecular layer of cerebellar cortex; Inhibitory neurotransmitter GABA; Dendrites synapse with climbing fibers and with collaterals from axons of Purkinje cells
Back
Climbing fibers: Terminal fibers of olivocerebellar tracts; Climb thro’ layers of cortex like a tree vine (hence name); Terminate in molecular layer branching repeatedly, wrap around Purkinje dendrites making many synaptic contacts; 1 climbing synapses with 1-10 Purkinje, 1 Purkinje synapses with 1 climbing fiber; Specifically, directly excite Purkinje; Collaterals synapse with Basket, Stellate cells
Back
Dentate nucleus: Largest deep nucleus; Crumpled bag appearance, open mouth facing medially; Interior of nucleus contains white matter (efferent fibers) that leave nucleus to form bulk of SCP; Receives projection from Purkinje in lateral part of hemisphere
Back
Efferent cerebellar fibers: Axons of deep (Fastigial, Globose, Emboliform, Dentate) nuclei; Pass thro’ open mouth of dentate; Form bulk of SCP; Only Fastigial axons pass thro’ ICP
Back
Granular cells: Dense staining nucleus, pale cytoplasm (hence name of cell, cortex layer); Only excitatory glutamate cell; 4-5 claw like dendrites synapse with mossy input; Axons bifurcate at T-junction in molecular layer, run at right angles (parallel fibers), synapse with Purkinje dendritic spines (mainly) and Golgi dendrites
Back
Granular layer: Appearance of Granular cell give name; Also has Golgi cells, synaptic glomeruli (Golgi axon synapsing with Granular cell within glial capsule), neuroglial cells; Basket, Stellate dendrites synapse with Purkinje axon collaterals in this layer 
Back
Golgi cells: In granular layer; Inhibitory neurotransmitter GABA; Dendrites ramify in molecular layer; Axons split into branches, synapse with Granular cells in synaptic glomeruli; Reciprocal inhibitory-excitatory synapses with Granular cell
Back
Golgi dendrites: Extensively ramifying in molecular layer; Synapse with Granular cell axons; Reciprocal inhibitory-excitatory synapses with Granular cell

Back
Medulla: Deep to cerebellar cortex; Contains deep intracerebellar nuclei (Fastigial, Globose + Emboliform (Interposed), Dentate); Axons from deep nuclei leave medulla as efferent fibers (cerebellar output) 
Back
Molecular layer: Outermost layer of cerebellar cortex; Contains inner Basket and outer Stellate cells; Also has T-junctions, Parallel fibers (Granular cell axons), Purkinje dendritic branching/spines, Golgi dendrites
Back
Mossy fibers: Terminal fibers of ALL inputs to cerebellum except olivocerebellar; Synapse with Granular cell dendrite; Indirectly, diffusely excite 1000’s of Purkinje thro’ Granular cells
Back
Parallel fibers: Bifurcated axons of Granular cell in molecular layer; Start at T-junction, run parallel to long axis of cerebellar folium, right angles to Purkinje dendritic processes; Synapse with Purkinje dendritic spines
Back
Purkinje axon: Pass through granular layer, acquire myelin sheath in white matter, synapse with deep intracerebellar nuclei in medulla; Some collaterals from axons synapse with Basket, Stellate dendrites; Some synapse directly with vestibular nuclei 

Back
Purkinje cells: Most important cell of cortex; Golgi Type 1 neurons; Inhibitory (GABA) neurotransmitter; Center of functional unit; Flask-shaped, single layer arrangement in Purkinje layer of cortex; Dendrites (containing dendritic spines) profusely branched in molecular layer; Spines synapse with parallel fibers of Granular cell axons; Purkinje axons pass through granular layer, acquire myelin sheath in white matter, synapse with deep intracerebellar nuclei in medulla; Some collaterals from axons synapse with Basket, Stellate dendrites; Some axons pass directly to vestibular nuclei in brainstem 
Back
Purkinje dendrites: Extensively branched Purkinje dendritic tree in molecular layer; All branches after 1st and 2nd order of branching contain short stout projections – dendritic spines, which synapse with parallel fibers of Granular axons

Back
Purkinje layer: Middle layer of cerebellar cortex; Only contains Purkinje cell bodies in a single layer
Back
Stellate cells: Situated in outer part of molecular layer of cerebellar cortex; Inhibitory neurotransmitter GABA; Dendrites synapse with climbing fibers and with collaterals from axons of Purkinje cells
Back
Synaptic glomerulus: In granular layer; Golgi axon synapsing with Granular cell dendrite within glial capsule; Former inhibits latter with GABA neurotransmitter
Back
T junction: Bifurcation of Granular cell axons in molecular layer; Parallel fibers start here
Back
White matter: Central core of each cerebellar folium surrounded by grey rim, constituting arbour vitae appearance of cut section; Only Purkinje axons output, climbing, mossy inputs go thro’; Purkinje axons acquire myelin sheath here
Back
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