SSB Histology Lab VII 
Cerebral and Cerebellar Cortex
SSB Week 7
►►►   NOTE:  Slide numbers may differ from box to box.  If you don't have the slide listed, ask your colleagues.

___________________________________________________________________________________________________
Slide 20, Cerebral cortex, pre- and postcentral gyri.  
This specimen spans the central sulcus, containing portions of both precentral gyrus and postcentral gyrus.  In between are blood vessels and arachnoid connective tissue.  

Review preceding Lab IV -- find blood vessels within the cortex, and distinguish nerve cell bodies from glia.

Determine which gyrus is which.  What function is served by the pre-central gyrus?  . . . post-central gyrus?  
First clue:  Cortex in primary motor cortex (Brodmann's area 4) is noticably thicker than that of primary somatosensory cortex (areas 1,2,3).  

Second clue:  In layer V of area 4 are exceptionally large pyramidal cells ("Betz cells").  These "giant" neuron cell bodies are large because their axons are much longer than those of most cortical pyramidal cells, projecting down the pyramidal tract instead of to another region of the cerebrum. 

Note that each of Brodmann's areas can be distinguished by variations in the "cytoarchitecture" of the several cortical layers.  Try to visualize the supposed six layers of the cortex.  This is not obvious.  Basically, Layer I is the outermost "molecular" layer, with relatively few nerve cell bodies.  Layer V is a deeper layer with larger "pyramidal" cell bodies.  With material such as ours, the in-between layers are mostly just approximate guesses.

Imagine the synaptic connections that are typical for each layer.  Quick summary:  The principal output (efferents) from cortex consists of pyramidal cell axons, which project to other areas of cortex and to deeper structures.  Dendrites of pyramidal cells ramify in all cortical layers, with a prominent apical dendrite which extends "upward" toward into Layer I.  Specific afferents (e.g., thalamic input) is concentrated in Layer IV.  Association fibers (i.e., axons from pyramidal cells in other areas of cortex) as well as all the various local neurons (granule cells, stellate cells, horizontal cells, etc.) synapse in Layers I, II, and III as well as deeper layers.  

Slide 21. Cerebellar cortex.  
This specimen represents a parasagittal section across several folia.  Because nerve cells of cerebellar cortex are oriented with respect to the orientation of the folia, the appearance of the cells as well as gross tissue shape is affected by plane of section.
Review preceding Lab IV -- note the conspicuous layers of the cerebellar cortex -- granule-cell layer (lots of small nuclei), Purkinje-cell layer (single row of individual, large cell bodies), and molecular layer (few neuronal cell bodies).
Imagine the complete shape of a Purkinje cell, including the orientation of its dendrites in relation to its position in the cortex.  Imagine the complete shape of a granule cell, , including the orientation of its axon in relation to its position in the cortex.  Imagine the spatial and numerical relationships between Purkinje cells and granules.  Imagine other afferent axons (mossy and climbing fibers) and cortical interneurons (basket, stellate, and golgi cells).  

Slide 22, Golgi stain, cerebral or cerebellar cortex.  
A Golgi stain can, potentially, reveal great detail about the shapes of cells in central nervous tissue, not only neuronal dendrites and axons but also glial cell processes.  But the stain is quirky and our samples are not fine examples of the art.  The really large, irregular dark patches are just masses of crystalized stain.  Blood vessels may also look like big, dark blobs.  Nevertheless, with some patience and care (i.e., thoughtful and diligent searching), you may be able to find a nice example of a nerve cell on which you can see dentritic spines, or an astrocyte with end feet contacting a capillary.  
Most of the cerebral cortex Golgi slides include at least a few pyramidal cells, recognizable by their prominent apical dendrite.

Most of the cerebellar cortex Golgi slides include several Purkinje cell dendrites, recognizable by their extremely numerous dendritic spines.

