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HUMAN ANATOMY & PHYSIOLOGY-I11- BP201T

UNIT: 1 (NERVOUS SYSTEM)
CLASS: 2

TOPIC: NEUROGLIAL CELLS

The neurons of the CNS are supported by non-excitable glial cells. It is non-neural cells (It is
not a part of neuron or doesn’t make a neuron structure). It is present near neurones in CNS or
PNS. Unlike nerve cells, which cannot divide, glial cells continue to replicate throughout life.

e It maintain homeostasis

e It helps to form Myelin sheath
e |t provides support to Neurones
e |t provide protection to neuron

Functions of Neuroglial cells

e To surrounds neurones'& hold them in place.
e To supply Nutrients & oXygen to neurones.
e To destroy pathogen & remove dead neurones.

Types of Neuroglial cells

There are six types,of Neuroglial cells

Astrocytes

Oligodendrocytes + these fourcellspresent in CNS
Ependymal Cells

Microglia

Satellite Cells } PNS

Schwann Cells

InCNS :

Astrocytes: These cells are the most abundant neuroglia. They are star shaped with fine
branching processes and they lie in a mucopolysaccharide ground substance. At the free ends
of the some of the processes there are small swellings called foot processes. These are found
in large numbers adjacent to blood vessels, with their foot processes forming a sleeve round
them. This means that the blood is separated from the neurones by the capillary wall and a layer
of Astrocyte foot processes, which together constitute the Blood-brain barrier.
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The blood-brain barrier is a selective barrier that protects the brain from potentially toxic
substances and chemical variations in the blood, e.g. after a meal. Oxygen, carbon dioxide,
glucose and other lipid-soluble substances, such as alcohol, quickly cross the barrier into the
brain. Some large molecules, many drugs, inorganic ions and amino acids pass more slowly or
do not pass at all from the blood to the brain.
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Microglia: The smallest and numerous glial cells, these cells are derived from monocytes that
migrate from blood into the nervous system before birth. They are dispersed throughout the
brain. They migrate and become phagocytic, removing microbes and damaged tissue, in areas
of inflammation and cell destruction.
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Ependymal Cells: These cell rranged in single layer has
microvilli and cilia.

These cells form
spinal cord.
Fluid (CSF
form blood-ce
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In PNS:

1) Satellite cells:
e Surround neuron cell bodies in ganglia.
¢ Regulate neurotransmitter levels.
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e Provides structural support to cell bodies of neurons.
2) Schwann cells :

e Myelinate neurons in PNS.
e Maintenance and regeneration of neurons after injury,

Peripheral ganglionic
neuron cell body
(unipolar cell)

Satellite cells

Axon

Neuroglial Damage:

1. Astrocytes:®When these cells are damaged, their processes multiply, forming a mesh
or scarf which inhibits the regrowth of damaged CNS Neurones.

2. Oligodendrocytes:‘These cells increase in number around degenerating neurones and
are destroyed in demyelinating diseases'such as multiple Sclerosis.

3. Microglia: Where there Is inflammation.and celbdestruction the microglia are activated
and migrate tosthe site of damage, where they become phagocytic. For example,
multiple Sclerosis, Alzheimer’s disease and stroke.

Nerve fibers or Axons can be ¢lassified into three major groups based on myelination, diameter
and propagation speed.

(1) A Fibers: A fibers are largest diameter axon (5-20um) and are myelinated.
e A fiber Conduct nerve impulses (action potential) at speeds of 12 to 130 m/sec.
e The axons of sensory neurons that propagate impulse of touch, pressure,
position of joints and some thermal pain sensation are A fibers.
e Axons of motor neurons that conduct impulse to skeletal muscles.
(2) B Fibers: These fibers with diameter of 2-3um.

e Like A fibers, B fibers are myelinated exhibit salutatory conduct at speed upto
15 m/sec.

e B Fibers have a somewhat longer absolute refractory period than A fibers.
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e B Fibers conduct sensory nerve impulses from visceral organs to brain and
spinal cord.

e They also constitute all the axons of autonomic motor neurons that extend from
brain and spinal cord to ANS relay stations called AUTONOMIC GANGLIA.

(3) C Fibers: These fibers are smallest diameter axons (0.5-1.5um) and all are
Unmyelinated.

e Nerve impulse propagation along a C fibers ranges from 0.5 to 2 m/sec.

e C Fibers has longest absolute refractory period.

e C Fibers conduct some sensory impulses for pain, touch, pressure, heat and cold
from skin.

e Autonomic motor fibers that e

pnomic ganglia to stimulate heart,

3. Contracting elaxing Urinary bladd
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