Great! Histology Website:

 http://www3.umdnj.edu/histsweb/

Animal Histology-

Nervous System

2 Parts to the Nervous System

	CNS (Central Nervous System)
	PNS (Peripheral Nervous System)

	↓

Brain, Spinal Chord
	↓

Efferent/Afferent Neurons, Sensory Neurons etc,


A. CNS (Central Nervous System) :


1. Brain :

[image: image1.jpg]



[image: image2.jpg]



a. Cerebrum (Cerebral Cortex)
Includes 4 Lobes: Temporal Lobe, Occipital Lobe, Parietal Lobe, Frontal Lobe

Note: we will be speaking of the Cerebrum as a whole not individual lobes!!!



Parts to Identify:

(starting from the top of the brain going towards the middle)



● Pia Mater 

(one of 3 Protective CT Layer resting on the Brain)




● Molecular Layer




● Outer Granular Layer




● Outer Pyramidal Layer




● Inner Granular Layer




● Inner Pyramidal Layer




● Polymorphic Layer



**ONLY responsible for those highlighted in Red Above**

Lab Practical Hint: Identify first the Molecular and Pyramidal Layers first, everything in between the two= Granular Layer!
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Above: Blue arrow - Pia Matter; White arrow - Molecular Layer; Red arrow - Pyramidal Layer; Very Right hand Bottom Corner = Granular Layer.
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Above: Close up of Pyramidal Cells in Pyramidal Layer. Blue arrow - Pyramidal Cells

b. Cerebellum (Cerebellar Cortex): located at bottom underside base 

of brain (see above diagram)



Parts to Identify:




● Central Nerves (White Matter/ Myelinated Axons/Nerves)




● Granular Layer – round small cell bodies




● Molecular Layer




● Purkinje Cells – large triangular shaped cells with long 

       dendritic arms




(DO NOT confuse with Purkinje fibers of the heart or Pyramidal 

cells of the Cerebrum!)
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Above Left: Inner folds of Cerebellum
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Above Right: Three Layers of Cerebellum- Molecular Layer, Purkinje Fibers, Granular Cell Layer

Above: Blue arrow - Molecular Layer; Yellow arrow - Purkinje Layer; Red arrow - Granular Layer; Green arrow - White matter
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Above: Blue arrow - Molecular Layer; Black arrow - Purkinje Cell; Red arrow - Granular Layer; White arrow - White Matter (Myelinated Nerves/Axons)
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Above: Spinal Chord ( Silver Stain & H + E stain) Dotted Lines = (Cell bodies); Outer Surrounding Area= White Matter(Myelinated Axons)

3. Choroid Plexus- many groups of small capillary beds.

Found: hanging in and around walls of each of the four ventricles of the brain.
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General Location of Ventricles of Brain:

Function: secrete cerebral spinal fluid (CSF), 

Lab Practical Hint: Will  likely see choroid plexus near cerebellum (cerebellar cortex) or cerebrum (cerebral cortex) tissues on practical slides!!**

Functions of CSF: 

1. Protection: the CSF protects the brain from damage by "buffering" the brain. In other words, the CSF acts to cushion a blow to the head and lessen the impact. 

2. Buoyancy: because the brain is immersed in fluid, the net weight of the brain is reduced from about 1,400 gm to about 50 gm. Therefore, pressure at the base of the brain is reduced. 

3. Excretion of waste products: the one-way flow from the CSF to the blood takes potentially harmful metabolites, drugs and other substances away from the brain. 

4. Endocrine medium for the brain: the CSF serves to transport hormones to other areas of the brain. Hormones released into the CSF can be carried to remote sites of the brain where they may act. 

Characteristics to look for:

● Ependymal Cells- simple cuboidal epithelial cells lining both the choroid                          plexus and lining of ventricle.
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● Brain Sand (may or may not see) - pink staining calcified concretions

Above: Choroid plexus hanging within a ventricle; ependymal cells line the ventricle and the capillaries of the choroid plexus.

ve: Capillaries of choroid plexus. Red arrow - Choroid Plexus Ependymal Cells; Blue arrow - Brain sand

4. Astrocytes- 

● Main CNS glial/supportive cells 

Functions of Astrocytes:

1. provide physical support to neurons 

2. clean up debris within the brain  

3. provide neurons with some of the chemicals needed for proper functioning 

4.  help control the chemical composition of fluid surrounding neurons

5.  provide nourishment to neurons

● 2 Types of Astrocytes (Depending on Shape):
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a. Protoplasmic (Highly Branched): Surround cell bodies & vessels in CNS
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b. Fibrous (Unbranched): Offer structural support to tracts in CNS

B. PNS (Peripheral Nervous System):


1. Nerve Fiber Bundles:

Characteristics to look for:

● Schwann Cells: ROUND circular cells; produce myelin in PNS
● Fibroblasts: FLAT cells; produce collagen and supporting matrix

3 Layers of CT surrounding Nerve Tissue (similar to structure of skeletal muscle)

Epineurion: surrounds whole nerve bundle

Perineurion: surrounds smaller bundles of nerve fibers

Endoneurion: surround each individual axons
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Above: Blue Arrows - Nerve Fiber; Red arrow - Neurilemma or Schwann Cell Sheath; Black arrow - Axons of Nerve fibers

Above: nerve bundles adjacent to one another surrounded by epineurium; white lines separate each bundle into smaller bundled of nerve fibers (perineurium) which contain individual nerve axons.

Above: smaller nerve fiber bundles surrounded by perineurium containing individual nerve axons (surrounded by endonerium)

2.  Ganglions: interconnecting chains of nerve fibers used to reach back and forth between the CNS and peripheral effector organs.

Characteristics to Look for:
● Supportive Cells (or Satellite Cells, or Amorphous Cells or Capsular Cells): will see attached to outer ganglion lending support to structure.

● Nissle Substance: basophillically stained ribosomes within ganglion
Two Types of Ganglions:



a. Sympathetic: 
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Note: YELLOW-BROWN lipofuchsin granules in the cytoplasm         of the ganglion cells)

Above: Blue arrow – Nuclei of Ganglion;  Green arrow – Yellow- Brown lipofuschion; Red arrow - Satellite cells

b. Parasympathetic Ganglion:
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(NO granules; pigment is consistent with entire slide)

Above: parasympathetic ganglion with capsular cells and nerve fibers; NOTE homogeneity in color of slide (no pigment granules in ganglion)

Glial cells: oligodendrocytes, astrocytes, microglial, ependymal cells
Diagram of the Meninges
Q1- Identify with drawing the parts of:
1- Braine   2-Cerebrum  3- Cerebellum  4- Spinal Chord 5- Layers surrounding the nerve tissues  
Q2-List the functions of:
1-CSF   2- Astrocytes 3- Ependymal Cells 4- Schwann Cells 5- Ganglion 

Q3- Count the main CNS glial cells?
Q4- Define:

                        1-Gray Matter    2-White Matter   3-Choroid Plexus 4 Nissle Substance 
