Nervous Tissue
Histology of Nervous Tissue


Functions: monitors and processes sensory information from external and internal

environment

2 cell populations:



Neurons



Neuroglia: 



CNS: astrocytes, oligodendrocytes, microglia, ependymal cells




PNS: Schwann cells, satellite cells




Functions:





1: protecting neurons





2: act as phagocytes





3: myelinate the cytoplasmic extensions of neurons





4: play a role in capillary-neuron exchanges





5: control the chemical environment around neurons
Neuron Anatomy


Neurons: structural units of nervous tissue


Highly specialized to transmit messages from one part of the body to

another


Cell body: part from which slender processes extend

Nuclei: clusters of neuron cell bodies usually found in the CNS

Ganglia: collections of neuron cell bodies found outside the CNS


Nuclei that reside in the ganglia make up the gray matter of the nervous

system

Tracts: neuron processes running though the CNS; are white

Nerves: tracts in the PNS

Neurofibrils: cytoskeletal elements that support and transport inside the cell

Nissl bodies: elaborate type of rough ER; involved in the metabolic activity of the

the cell

Dendrites: are receptive regions that bear receptors for neurotransmitters released

by other neurons

Axons: are nerve impulse generators and transmitters

Collaterals: branches of axons from neurons

Axon Hillock: a structure through which the electrical current travels before

moving to another neuron

Axonal Terminals: the point where the axon ends; store the neurotransmitter

chemical

Synaptic Cleft: a tiny gap that separates each axonal terminal



There is no actual physical contact between neurons




When an impulse reaches the axon terminal, the synaptic vesicles

rupture and release neurotransmitter into the cleft




The neurotransmitter diffuses across the synaptic cleft to bind to

receptors on the next neuron

Myelinated fibers: nerve fibers that are covered by a fatty material, myelin



Schwann cells: cells that myelinate nerve fibers in the PNS



Myelin sheath: the Schwann cell covering







Neurilemma: the exposed plasma cell membrane of the Schwann

cell covering



nodes of Ranvier: gaps or indentations between discontinuous

sheets of myelin

Oligodendrocytes: cell that myelinate nerve fibers in the CNS
Classification of Neurons by Structure


Unipolar neurons: one very short process; divides into central and peripheral

processes


Only the most distal portions of the peripheral process act as receptors


Almost all neurons that conduct impulses toward the CNS

Bipolar neurons: two processes attached to the cell body


Very rare



Found only in the receptor apparati of the eye, ear, and olfactory mucosa

Multipolar neurons: many processes; all processes are classified as dendrites


Most neurons in the CNS are multipolar



Neurons whose axons carry impulses away from the CNS
Classification of Neurons by Function


Sensory (afferent) neurons: carry impulses from sensory receptors


Stimulated by specific changes in their immediate environment



Cell bodies are always found outside the CNS



Typically unipolar

Motor (efferent) neurons: carry impulses from the CNS to muscles and glands


Typically multipolar and found in the CNS

Association (interneurons) neurons: connect sensory and motor neurons


Always located in the CNS



Typically multipolar
Structure of a Nerve


Mixed nerves: nerves that carry both sensory and motor fibers


All spinal nerves are mixed

Sensory nerves: nerves that carry only sensory processes and conduct impulses


Move impulses toward the CNS


A few cranial nerves are sensory


Motor nerves: formed from the ventral roots of the spinal cord


Typically move impulses from the CNS

