Chapter 12:
The Cell Body

Cell body) or soma, contains a large, round nucleus with a prominent nucleolus.

Perikaryon) the cytoplasm surrounding the nucleus. The cytoskeleton contains neurofilaments
and neurotubules, which are similar to intermediate filaments and microtubules of other types of cells.

Neurofibrils) bundles of neurofilaments that extend into the dendrites and axon, providing
internal support.

Dendrites and Axons

Dend rites) slender, sensitive processes, that extend out from the cell body. They play key roles in
intercellular communication. Dendritic spines are the finger-like studs at the ends of dendrites.

AXOﬂ) a long cytoplasmic process capable of propagating an electrical impulse known as action

potential. \(
Axoplasm) or cytoplasm of the axon, contalns neurmg@z\@)ules small vesicles,

lysosomes, mitochondria, and v
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Axolemma) SRe @}\Nrtlon ofthe %mb ane, that surrounds the axoplasm. In the CNS
P é%l be expose rstitial fluid or, as we’ll see, it may be covered by the
cellular processes f neuroglla

Interstitial segment) the base. Of the axon in a multipolar neuron, that joins the cell body to
a...

AXon hi||OCk) thickened region joined by the interstitial fluid.

Col Iaterals) branches along the length of the axon. They enable a single neuron to communicate
with several other cells.

Telodendria (terminal branches) ) fine extensions at the ends of axons. They in term end at the
axon terminals.

Axon te rminal) (synaptic terminals, synaptic knobs, and synaptic boutons) play a role in
communication with another cell



Chapter 12:
The Synapse

Synapse) a specialized site where the neuron communicates with another cell.

Every synapse involves 2 cells:
1. Presynaptic cell: which sends a message and contains the axon terminal

2. Postsynaptic cell: which receives the message

The synaptic cleft separates the two cells

Neurotransmitters) chemicals released into the synaptic cleft. Inside the axon terminal,
neurotransmitters are contained in synaptic vesicles.

Neuromuscular junction) a synapse between a neuron and a muscle cell \(

Neuroglandular junction) where a neuron co tr@g@\@s'the activity of a sectory
(gland) cel O{

Inne rvation) the_distrWﬁ%‘ng)‘/}nd m tor@&esZ’hAs'pecific region or organ.

S
Presyr@ﬁ&\ér%bran e) Weaﬂggansmitters are released

Postsynaptic membrane) where receptor for neurotransmitters are,

Kinesin and dynei n) proteins “molecular motors” that pull materials along the length of the
axon on neurotubules. They run on ATP

Axoplasmic transport) what the movement of material between the cell body (soma) and the
axon terminal is called. This transport occurs in both directions.

Antergrade flow) the flow of materials from the cell body to the axon terminal, carried by kinesin
1 at the same time |

Retrograde flow) other substances are transported from the axon terminal toward the cell body,
carried by dynein.



Chapter 12:

The Classification of Neurons

We can group neurons by structure or by function:

Neurons are classified as anaonic, unipolar, or multipolar on the basis of the relationship of the

dendrites to the cell body and the axon.

Anaxonic: are small and have numerous dendrites, but no axons. Ananxonic neurons are
located in the brain and special sense organs.

Bipolar neurons: have 2 distinct processes 1 dendrite that branches exclusively into
dendritic branches at its distal tip, and 1 axon---with cell body between the two. They are rare.
They occur in special sense organs. They are small.

Unipolar neurons: the dendrites and axon are continuous—basically, fused---and the cell
body lies of to one side. The initial segment lies where the dendrites convergm sensory
neurons of the PNS are unipolar. Their axon may extend a meter or @n synapses in
the CNS. The longest are from the toe tips to the splnal co é-\

Multipolar neurons: have 2 or Esk and a SI le axon. They are most common
neurons in the CNS. All T@Kﬁ& ontrol fe e scles for example are multipolar
neurons. Length éwn% hat of unlpol@

Functional Classification of Neurons

Neurons are categorized as:

1. Sensory neurons (10million or so)
2. Motor neurons

3. Interneurons

Sensory neurons) or afferent neurons form the afferent division of the PNS, deliver info from
sensory receptors to the CNS. Their cell bodies are located in the peripheral sensory ganglia.

(Ganqlion) a collection of neuron cell bodies in the PNS). Sensory neurons are unipolar neurons

whose processes, known as afferent fibers, extend between a sensory receptor and the CNS, collect info
about the external and internal environment. Sensory neurons are either processes of specialized sensory
neurons or cells monitored by sensory neurons.



Chapter 12:
Facilitation

Facilitated) a neuron whose membrane potential shifts closer to threshold.

Summation of EPSPs and IPSPs

The antagonism between IPSPs and EPSPs is important in cellular information processing.
EPSPs=info in, IPSPs = info out.

Presynaptic Inhibition and Presynaptic Facilitation

AXoaxonic synapse) axon-to-axon. A synapse occurs between the axons of 2 neurons.

Presynaptic inhibition) release of GABA inhibits the open‘géf v@@g&éﬂ calcium
channels in the axon tenvesa-

Presynaptic facil I@{er)&\& y at an m@japse increases the amount of
P ( e W@\@Iltter released when an action potential arrives at the

axon terminal.

The Rate of Generation of Action Potentials

In the nervous system, complex information is translated into action potentials that are

propagated along axons.
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