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NEUROSCIENCE AND MENTAL HEALTH

YEAR 2, SESSION 3: ORGANISATION OF THE CNS 

Practical (2MDL): Cellular organisation in the CNS

The aim of this practical is to briefly introduce you to the internal structure of the spinal cord, brainstem and cerebral cortex before they are covered in more detail during the rest of the course. Information about these structures is provided on a number of posters around the lab. Use this information to work through the questions on this worksheet and ask a demonstrator to check your answers. 

1. THE SPINAL CORD

The poster illustrates cross-sections of the spinal cord at 8 different levels. The sections are stained so that the myelin of the white matter appears blue. 

The abbreviations used are:

DR – dorsal root
 FC – cuneate fasciculus
 FG- gracile fasciculus

IL- intermediolateral column

SG- substantia gelatinosa

Study the cross-sections carefully, particularly those from C5 and L5. Identify three differences between these two sections that would help you distinguish whether you were looking at the cervical or lumbar cord.

i)
Size and shape of the cross-sections. C5 is larger and more oval shaped than L5.

ii)
Proportion of white to grey matter. There is a greater proportion of white matter (stained blue) at C5 as all descending and ascending tracts must pass through this area.

iii)
The cuneate fasciculus (touch and proprioception from upper limb) is present at C5 but not L5.
What anatomical feature distinguishes the thoracic sections from other levels of the cord?


The presence of the intermediolateral column, which contains the cell bodies of the preganglionic sympathetic neurons. 

2.
THE BRAINSTEM
Refer to the posters and identify the structures illustrated in the following cross-sectional diagrams.
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A
Gracile fasciculus


B
Cuneate fasciculus



C
Pyramidal decussation

D
Spinal nucleus/tract of trigeminal

What is the significance of C? Anatomical basis for contralateral motor control
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A
Corticospinal fibres


B
Fourth ventricle



C
Middle cerebellar peduncle

D
Transverse pontine fibres
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A
Crus cerebri



B
Substantia nigra



C
Cerebral aqueduct




In what CNS disease is B severely affected? Parkinson’s disease

3.
THE CEREBRAL CORTEX

The poster illustrates the six-layered structure of the cerebral cortex. The precise distribution of these layers may vary between different functional areas.

The main difference between the cortex in the precentral and postcentral gyri is the presence of very large cells in layer 5 of the former. What are these cells and why are they so large?

Betz cells (upper motor neurons) that require a large cell body to support their long projection axons down to the ventral horn of the spinal cord.

What is the distinguishing feature of layer 1 of the cerebral cortex?

It has very few neurons, just fibres and glial cells

4. SLIDE DEMONSTRATIONS

Slide A

This is a section of spinal cord taken from a patient who died with multiple sclerosis. As with the sections on the posters, the white matter myelin has been stained blue. Make a rough sketch of the section and indicate where you think there are areas of demyelination.  
Slide B

This is a section of temporal cortex taken from an elderly patient. It shows extensive deposition of ß-amyloid protein throughout the width of the cortex. What might be the result of this physical disruption of cortical function and what common CNS disorder is this slide an example of?

Alzheimer’s Disease
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