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The human nervous system is comprised of two kinds of cells:
1-Neurons
2- Glia
• The human brain contains approximately 100 billion individuals
neurons.
• Behavior depends upon the communication between neurons.

The Cells of the Nervous System
• WHAT are the components of neurons ?
1. Membrane
2. Nucleus
3. Mitochondria
4. Ribosomes
5. Endoplasmic reticulum

• The membrane refers to the structure that separates the inside of
the cell from the outside environment.
• The nucleus refers to the structure that contains the chromosomes.
• The mitochondria are the structures that perform metabolic
activities and provides energy that the cells require.

• Ribosomes are the sites
at which the cell
synthesizes new protein
molecules.
Embedded in the
membrane are protein
channels that permit
certain ions to cross
through the membrane at
a controlled rate.

Neuron cells are similar to other cells of
the body but have a distinctive shape.
• A motor neuron has its soma in the
spinal cord and receives excitation from
other neurons and conducts impulses
along it axon to a muscle.
• A sensory neuron is specialized at one
end to be highly sensitive to a particular
type of stimulation (touch, temperature,
odor etc.)

The component of motor neurons
• All neurons have the following
major components:
1. Dendrites.
2. Soma/ cell body.
3. Axon.
4. Presynaptic terminals.

1. Dendrites: branching fibers with a surface
lined with synaptic receptors responsible
for bringing in information from other
neurons.
2. Soma: contains the nucleus, mitochondria,
ribosomes, and other structures found in
other cells. responsible for the metabolic
work of the neuron.
3. Axon: thin fiber of a neuron responsible
for transmitting nerve. impulses away to
other neurons, glands, or muscles.
4. Presynaptic terminals refer to the end
points of an axon responsible for releasing
chemicals to communicate with other
neurons.

Some neurons are covered with an insulating
material called the myelin sheath with
interruptions in the sheath known as nodes
of Ranvier that serves to facilitate the rapid
conduction of nerve impulses.
Because the myelin sheath is largely
composed of an insulating fatty substance,
the nodes of Ranvier allow the generation of
a fast electrical impulse along the axon.
This rapid rate of conduction is called
saltatory conduction.
Saltatory conduction (to leap) is a faster
way to travel down an axon than traveling in
an axon without myelin.

The axon terminal is adjacent to the
dendrite of the postsynaptic—receiving
cell.
This
spot
of
close
connection between axon and dendrite
is the synapse.
There is a small gap between the axon
terminal of the presynaptic neuron and
the membrane of the postsynaptic cell,
and this gap is called the synaptic cleft.

• Terms used to describe the neuron
include the following:
• Afferent axon - refers to bringing
information into a structure.
• Efferent axon - refers to carrying
information away from a structure.

GLIA
Glia, also called glial cells or neuroglia, are nonneuronal cells in the central nervous system (brain
and spinal cord) and the peripheral nervous system
that do not produce electrical impulses.
They maintain homeostasis, form myelin, and
provide support and protection for neurons.
1- Astrocytes helps synchronize the activity of the
axon by wrapping around the presynaptic terminal
and taking up chemicals released by the axon. In
humans, a single astrocyte cell can interact with up
to 2 million synapses at a time.
2-Microglia - remove waste material and other
microorganisms that could prove harmful to the
neuron.
3-Oligodendrocytes: produce the myelin sheath
insulating neuronal axons (analogous to Schwann
cells in the peripheral nervous system).

Blood-Brain Barrier
• Blood vessels are critical to deliver oxygen and nutrients to all of the tissues
and organs throughout the body.
• The blood vessels that vascularize the central nervous system (CNS)
possess unique properties, termed the blood–brain barrier, which allow
these vessels to tightly regulate the movement of ions, molecules, and cells
between the blood and the brain.
• This precise control of CNS homeostasis allows for proper neuronal
function and also protects the neural tissue from toxins and pathogens,
and alterations of these barrier properties are an important component of
pathology and progression of different neurological diseases.
• The physiological barrier is coordinated by a series of physical, transport,
and metabolic properties possessed by the endothelial cells (ECs) that form
the walls of the blood vessels, and these properties are regulated by
interactions with different vascular, immune, and neural cells.

• Generally, only lipid soluble (lipophilic) molecules with a low
molecular weight (under 400–600 Da) and of positive charge can
cross the BBB. Other molecules require certain cell endogenous
transport systems, such as carrier-mediated transport, receptormediated transport, or absorptive-mediated transport.
• Hydrophilic substances, for example, hydron and bicarbonate, are not
permitted to pass through cells and across the blood-brain barrier.
• Passive diffusion: fat-soluble substances dissolve in the cell
membrane and cross the barrier (e.g., alcohol, nicotine and caffeine).
• Water-soluble substances such as penicillin have difficulty in getting
through.

There are several mechanisms by which drugs
can cross the blood-brain barrier (BBB):
1. Passive movement of water-soluble agents
across the BBB is negligible because of the
tight junctions between endothelial cells.
2. Small, lipid-soluble agents, such as
antidepressants, cross the BBB via diffusion
through endothelial cells.
3. Specialised transport proteins transport
glucose, amino acids, and drugs like vinca
alkaloids and cyclosporin, across the BBB.
4. Receptors mediate transcytosis of proteins
like insulin and transferrin.
5. Proteins, such as albumin, are adsorbed
and transported across the BBB by
transcytosis.
6. Efflux transporters counter passive
diffusion by pumping foreign agents, such as
non-sedating antihistamines, out of the brain.

