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Terms to Know for Unit 10 
Neuron Anatomy Cervical Plexus Additional Instructor Terms 

Cell body Phrenic nerve  
Dendrite   
Axon Brachial Plexus  
Myelinated fibers Cords  
Schwann cells Medial cord  
Myelin sheath Lateral cord  
Node of Ranvier Posterior cord  
Axon terminal Nerves  

 Axillary nerve  
Neuron Classification Radial nerve  
By structure Median nerve  
Unipolar neuron Ulnar nerve  
Multipolar neuron Musculocutaneous nerve  
Bipolar neuron   
By function Lumbar Plexus  
Sensory neuron Femoral nerve  
Motor neuron Obturator nerve  
Interneuron   

 Sacral Plexus  
Nerve Structure Sciatic nerve  
Fascicles      Tibial nerve  
Endoneurium      Common fibular nerve  
Perineurium   
Epineurium   
 

  
Spinal Nerves   
Cervical nerves   
Thoracic nerves   
Lumbar nerves   
Sacral nerves   

Learning Objectives (modified from HAPS learning outcomes) 
1. General functions of the nervous system  

a. Describe the major functions of the nervous system.  

http://creativecommons.org/licenses/by-nc/4.0/
https://www.hapsweb.org/page/Learning_Outcomes
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2. Organization of the nervous system from both anatomical & functional perspectives  
a. Describe the nervous system as a control system, identifying nervous system elements that 

are sensory receptors, the afferent pathway, control centers, the efferent pathway, and 
effector organs.  

b. Differentiate between the somatic and autonomic divisions of the nervous system.  
3. Gross & microscopic anatomy of nervous tissue  

a. List the parts of the nervous system that constitute the central nervous system (CNS) and 
those that constitute the peripheral nervous system (PNS).  

b. With respect to a multipolar neuron:  
i. Identify soma (cell body), axon, and dendrites.  

ii. State which part of the neuron receives information, which part integrates 
information, and which part conducts the output signal of the neuron.  

iii. Describe the locations of the cell bodies within the nervous system.  
iv. State the functions of a multipolar neuron.  

c. Define the term nerve 
i. Describe how neurons in a nerve are packaged. 

4. Anatomy of the spinal nerves  
a. Describe the gross anatomy of spinal nerves and specify their location relative to the 

anatomy of the skeletal system.  
b. Identify the spinal nerves. 
c. List and identify the four spinal nerve plexuses and identify nerves that emerge from 

each. 
d. Give examples of whole skeletal muscles that are innervated by named nerves. 

Explanation of Anatomy 
If you recall from Unit 1, the primary function of the nervous system is communication. Our bodies 

accomplish this function primarily due to the properties of one type of cell, the neuron. Neurons are 

known as the functional cell of the nervous system and communicate with other cells (often other 

neurons) through electrical impulses and the release of neurotransmitters. In this lab, we will learn the 

basics of neuron communication, nerve anatomy and structure, the names and locations of several 

prominent nerves, and the muscles they excite.   

Think about how neuronal cells are as old as you are. Neurons do not replicate (don’t have centrioles) 

and can live as long as you do. Because of this lack of replication, damage to neurons may hinder their 

functionality. Our ability to move, communicate, sense and interpret our environment, and maintain 

homeostasis all rely on neuron functionality, and may be impeded if neurons are damaged. Neurons are 

very small but can also be very long for a cell. In the brain, they can be small enough that 30,000 of them 

can fit on top of a pinhead. But a neuron, who’s axon (nerve fiber) is part of a nerve, can be a meter or 

more long! Neurons come in a variety of shapes and sizes. Without them, we could not brush our teeth, 

talk to our friends, or learn anatomy and physiology. 

Neuron Anatomy 
Neurons have four major parts: the cell body (soma), dendrites, axon, and the axon terminals (see Image 

1). The cell body, also named the soma, contains the nucleus and many other organelles. This is where 

graded potentials combine and proteins are made. Dendrites are projections off the cell body. They 

receive information (stimuli) and are the receptive regions of a neuron. A stimulus is any incoming 
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Image 1: Neuron 

Creative Commons Attribution-Share Alike 3.0 Unported by Unknown Author, Source "Anatomy and 

Physiology" by the US National Cancer Institute's Surveillance, Epidemiology and End Results (SEER) 

Program URL: Neuron 

information that opens protein channels and allows ion movement across the cell membrane in the 

receptive region of a neuron. Detected environmental cues and neurotransmitters from other neurons 

are types of stimuli. While a neuron can have multiple dendrites, it will only have one axon. The axon, 

the conducting region of a neuron, conducts electrical impulses (action potentials) due to the voltage-

gated ion channels in the membrane. Voltage-gated ion channels change shape (open/close) in response 

to membrane voltage changes (membrane potential). When a stimulus received by dendrites is strong, 

many ions (charged particles) move across the membrane and cause a sufficient voltage change at the 

axon hillock (base of the axon at the cell body) to cause an action potential. The action potential is a 

stereotyped (fixed) electrical impulse that, once started (all or nothing) at the hillock, will travel the 

axon’s entire length until it reaches the axon terminal. The axon terminal is the fourth major part of a 

neuron. It is referred to as the secretory region of a neuron because it secretes neurotransmitters. An 

arriving action potential leads to the release, through exocytosis, of neurotransmitters from the axon 

terminals. The neurotransmitters bind to receptors on target cells (a neuron, a gland, or a muscle cell), 

allowing a neuron to communicate with those cells.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Action potentials vary in the speed they travel along an axon (see Image 2). This variation is dependent 

on an axon’s degree of myelination. Myelinated axons have supportive cells that tightly wrap around 

portions of the axon, providing an additional phospholipid insulation in those areas. The extra insulation 

is called the myelin sheath, and it prevents ions from crossing the membrane in these insulated areas. 

Schwann cells insulate neurons within the nerves of the peripheral nervous system and 

oligodendrocytes insulate neurons in the brain and spinal cord (central nervous system).  These 

neurons, containing a myelin sheath around their axons, are called myelinated fibers. The nodes of 

Ranvier are naked (unmyelinated) gaps between the myelinated sections. In a myelinated axon, the 

myelin sheath allows the action potential to jump from one node of Ranvier to the next, skipping the 

myelinated regions and increasing the speed of conduction down the axon. This is different from what 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://commons.wikimedia.org/wiki/File:Neuron.svg
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Image 2: Action potentials. Right is an unmyelinated neuron and left is a myelinated neuron. This image is 

showing how the “action potential” reaches the end of the myelinated neuron where it has only traveled 

maybe a third of the way along the unmyelinated neuron. Take note: action potentials are “all or nothing” 

and while the animation is showing it not reaching the end of the unmyelinated neuron, it does in the 

human body. 

Creative Commons Attribution 4.0 International by Dr. Jana URL: Action potentials 

  

occurs in an unmyelinated axon, where, because there is no myelinated regions, the electrical impulse 

“walks” along the entire length of the axon. To visualize this, skip across a room (a myelinated fiber) 

versus walking, heel to toe, across a room (an unmyelinated fiber).  Skipping moved you across the room 

faster, because you skipped over portions of the floor.  This is just as an action potential moves more 

rapidly in a myelinated axon, skipping from node to node, compared to “walking” in an unmyelinated 

axon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://commons.wikimedia.org/wiki/File:Saltatory_Conduction.gif
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Image 3: Structural classes of neurons 

Creative Commons Attribution 4.0 International Openstax URL: Structural classes of neurons 

Neuron Classification 
Neurons can be classified both structurally and functionally. The number of processes (dendrites and 

axons) coming off the cell body determines the structural classification of a neuron. There are three 

structural classifications: unipolar neurons, multipolar neurons, and bipolar neurons (see Image 3). Polar 

is referring to a neuron’s cell body. Unipolar neurons (Uni- means one) have one process coming off 

their cell body. Multipolar neurons (Multi- means many) have multiple (three or more) processes 

coming off their cell bodies. Bipolar neurons (Bi- means two) have two processes coming off their cell 

bodies. 

 

 

 

 

 

 

 

 

 

 

 

 

To classify neurons functionally, we need to understand the divisions of the nervous system and how 

those divisions work together. There are two major divisions of the nervous system. The central nervous 

system (CNS) is comprised of the brain and spinal cord, and a peripheral nervous system (PNS) is 

everything outside the CNS: receptors, nerves, and ganglia. The PNS is divided into sensory and motor 

divisions. The sensory division contains receptors that detect stimuli and is the Afferent Pathway, 

sending information that Arrives at the control center (CNS). The motor division of the PNS is further 

divided into the autonomic nervous system (ANS), which controls involuntary responses, and somatic 

nervous system, which controls voluntary responses. The movement of skeletal muscles are controlled 

by the somatic nervous system. The motor division is the Efferent Pathway, sending information that is 

Exiting the CNS. 

The sensory division of the PNS detects stimuli in the environment and it sends information to the CNS. 

This information is integrated within the CNS neural circuits, where an appropriate response is 

“decided”. Action potentials are then sent from the CNS to the motor division of the PNS and to the 

desired effectors that will carry out the “decided” response. Effectors are generally either muscles or 

glands. Muscles and glands are called effectors because they cause an effect of a physiological variable 

within our bodies. Effectors are “responding” to bring back a variable within normal range. Maintaining 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/12-2-nervous-tissue
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Image 4: Functional roles of neurons 

Creative Commons Attribution 4.0 International Openstax URL: Functional roles of neurons 

the dynamic equilibrium of homeostasis requires the integrated use of both the CNS and PNS. It is 

important to note that in regards to CNS integration (especially with maintaining homeostasis), the term 

“decided” is referring to the neural circuits triggered based on the sensory stimuli received, and there is 

no actual decision made. Rather, there are genetically determined neural circuits that turn on and off 

based on the stimuli received. 

Neurons are classified functionally by their role in maintaining homeostasis (see Image 4). Sensory 

neurons receive incoming information (stimuli) and send it to neurons located in the CNS. So sensory 

neurons sense their environment. Motor neurons deliver the outgoing messages from the CNS to the 

effectors, muscles and glands. Motor neurons excite muscle tissue, hence their name. Interneurons are 

completely within the CNS. They are called this because they are between sensory neurons and motor 

neurons. They integrate the incoming information from the sensory neurons and send decisions to 

motor neurons.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sensory neurons are structurally unipolar neurons. Interneurons and motor neurons are structurally 

multipolar neurons. Bipolar neurons are involved with special senses. 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/12-2-nervous-tissue
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Cropped image public domain original by LadyofHats URL: 

Oligodendrocyte 

Image 5: Cross section of a nerve 

Cropped Creative Commons Attribution 4.0 International Openstax URL: Cross section of a nerve 

Mini Activity: Interneuron or motor neuron? 

1. Both interneurons and motor neurons are structurally multipolar.  Is the neuron depicted below an 

interneuron or motor neuron? 

 

2. How do you know? 

 

 

    

Nerve Structure 
Nerves are structures only found in the PNS. A nerve is a bundle of nerve fibers (see Image 5). A nerve 

fiber is an axon of a neuron. Therefore, a nerve is a bundle of axons. Ganglia are concentrations of 

neuronal cell bodies in the PNS. In most cases, a nerve contains fibers (axons) from both the sensory and 

motor divisions. There are exceptions to this, especially with the cranial nerves, where a nerve will only 

contain sensory or motor fibers.  

There are three connective tissue sheaths associated with a nerve (see Image 5). The innermost, an 

areolar connective tissue sheath surrounding an individual axon, is called the endoneurium. Within the 

bundle of axons that makes up a nerve, you will find smaller bundles of axons in a nerve called fascicles. 

These fascicles are surrounded by a fibrous membrane called the perineurium. The outermost fibrous 

connective tissue that surrounds the entire nerve is called the epineurium. These terms might sound 

familiar, as there is a similarity in the packaging and naming of a nerve when compared to a whole 

skeletal muscle.  

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://commons.wikimedia.org/wiki/User:LadyofHats
https://commons.wikimedia.org/wiki/File:Neuron_with_oligodendrocyte_and_myelin_sheath-2.svg
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-4-the-peripheral-nervous-system
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Image 6: Spinal nerves and their plexuses 

Creative Commons Attribution 4.0 International Openstax URL: Spinal nerves and their plexuses 

Spinal Nerves 
There are thirty-one paired spinal nerves that emerge from the vertebral column through the 

intervertebral foramina.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All spinal nerves are mixed nerves, sending information to and from the CNS, because they contain 

fibers (axons) from both sensory (afferent) neurons and motor (efferent) neurons. There are eight 

paired cervical nerves (C1-C8). The first seven pairs of cervical nerves pass superior to the seven cervical 

vertebrae for which they are named, with the eighth cervical nerve passing inferior to the seventh 

cervical vertebra. The twelve paired thoracic nerves (T1-T12) pass inferior to the twelve thoracic 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-4-the-peripheral-nervous-system
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Image 7: Right brachial plexus, cords, and nerves 

public domain by Mattopaedia and derived work by Captain-n00dle URL: Brachial plexus, cords, and 

nerves 

vertebrae for which they are named, and the five lumbar nerves (L1-L5) pass inferior to the five lumbar 

vertebrae for which they are named. There are five paired sacral nerves that pass through the foramina 

of the sacrum and one paired coccygeal nerve that exits just above the coccyx.   

Spinal nerves are short, one to two centimeters, and once lateral to the vertebrae, they branch into 

maze-like structures called plexuses (see Image 6). A plexus redistributes and repackages the fibers 

(axons) from multiple spinal nerves into multiple peripheral nerves that serve the body’s limbs. Since 

whole skeletal muscles are served from multiple spinal nerves coming from multiple routes, this helps 

prevent complete paralysis if spinal cord injury occurs. There are four plexuses: the cervical plexus, the 

brachial plexus, the lumbar plexus, and the sacral plexus.  

Cervical Plexus 
When discussing the plexuses, note they are paired and are located on either side of the body.  

The cervical plexus, located in the cervical (neck) region of the body, has several nerve branches that are 

mainly involved with skin sensations and a very important mixed nerve, the phrenic nerve. The phrenic 

nerve innervates the diaphragm. The diaphragm is the prime mover for breathing in air (inhalation).  

Brachial Plexus 
Before branching into peripheral nerves, the brachial plexus first forms cords, large bundles of axons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/User:Mattopaedia
https://commons.wikimedia.org/wiki/User:Captain-n00dle
https://commons.wikimedia.org/wiki/File:Brachial_plexus_2.svg
https://commons.wikimedia.org/wiki/File:Brachial_plexus_2.svg


10 
 

Image 8: Nerves emerging from left brachial plexus 

CC BY 2.0 by Prof Alice Roberts URL: Nerves emerging from left brachial plexus 

The names of these three cords are based on their relative locations. The most posterior of the three is 

the posterior cord. The posterior cord branches to form the axillary nerve and the radial nerve. The 

most medial of the three is the medial cord and the most lateral cord of the three is the lateral cord.  

The medial and lateral cords branch, forming what looks like an “M” with some of their axons merging in 

the middle. This branching of the medial and lateral cords forms three nerves. The ulnar nerve branches 

from the medial cord; the musculocutaneous nerve branches from the lateral cord; and the median 

nerve is formed from the merging branches of the medial and lateral cords. Image 7 shows the brachial 

plexus, its cords, and branching nerves. 

Mini Activity: Find the “M” and label nerves from the brachial plexus 

1. Look at Image 8 below. Color in the “M” that represents the peripheral nerves that emerge from the 

medial and lateral cords. 

2. Also, label the following nerves: a. median nerve b. ulnar nerve c. musculocutaneous nerve 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The nerves that branch from the brachial plexus and its cords serve the upper limb muscles. In this lab, 

we are going to learn select muscles and muscle groups that these nerves serve. Both nerves that 

branch off the posterior cord travel posteriorly. The axillary nerve travels under the armpit to serve the 

deltoid. The radial nerve travels posteriorly and innervates extensors of the upper limb. The ulnar nerve, 

https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/183023411@N05
https://search.creativecommons.org/photos/cb71da96-acba-477f-a7cf-8fc9b869a7ed
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Image 9: Lumbar plexus 

Labels modified public domain by Henry Vandyke Carter URL:Lumbar plexus 

which branches from the medial cord, serves mainly one muscle of the forearm, the flexor carpi ulnaris. 

The median nerve innervates the remaining flexors of the forearm. The musculocutaneous nerve 

innervates the flexors of the brachium, the biceps brachii and brachialis. 

Mini Activity: Cords, nerves, and the muscle that are served 

Complete the table below. Fill in the cord that each nerve branches from and which muscles each nerve 

serves. 

Nerve Cord Muscles Served 

Axillary 
   

Radial 
   

Musculocutaneous 
   

Median 
  

Ulnar 
  

 

Lumbar Plexus 
There are two nerves you need to know that emerge from the lumbar plexus.  

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:public_domain
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https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:Henry_Vandyke_Carter
https://commons.wikimedia.org/wiki/File:Gray822.png
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Image 10: Nerves branching from sacral plexus 

Labels modified public domain by unknown artist source Mother’s Remedies URL:Nerves branching from 

sacral plexus 

The femoral nerve serves the quadriceps femoris (four muscles) and the obturator nerve serves the 

adductor muscles. The obturator nerve travels through the obturator foramen of the os coxae (coxal 

bones). Image 9 shows the femoral and obturator nerve branching from the lumbar plexus. 

Sacral Plexus 
The sciatic nerve is a large nerve emerging from the sacral plexus. The large sciatic nerve travels 

posteriorly to innervate muscles of the posterior thigh and the lower leg. The sciatic nerve branches just 

above the popliteal region to form two other nerves, the tibial nerve and common fibular nerve. The 

tibial nerve serves the hamstrings and muscles of the posterior lower leg. The common fibular nerve 

serves the tibialis anterior and extensors of the lower leg. Image 10 shows the tibial and common fibular 

nerve branching from the sciatic nerve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://archive.org/details/mothersremedieso00ritt/page/n298/mode/1up?view=theater
https://commons.wikimedia.org/wiki/File:Mother%27s_remedies;_over_one_thousand_tried_and_tested_remedies_from_mothers_of_the_United_States_and_Canada_(1916)_(14741351356).jpg
https://commons.wikimedia.org/wiki/File:Mother%27s_remedies;_over_one_thousand_tried_and_tested_remedies_from_mothers_of_the_United_States_and_Canada_(1916)_(14741351356).jpg
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Activity 1: Draw a Neuron 
Draw and label a neuron below.  

Part 1 -Try drawing the neuron first without referencing Image 1, or the first time you might want to 

reference Image 1. Ultimately, you will want to be able to draw a neuron and its parts without needing 

to reference any material.  

In addition, your instructor might have a multipolar neuron model available that you can reference 

when drawing a neuron and its parts. 

Include in your drawing and label the following terms: 

a. dendrites b. cell body c. axon d. axon terminal e. node of Ranvier f. Schwann cell 

 

 

 

 

 

 

 

Part 2 - Your instructor might also have a microscope demonstration showing a giant multipolar neuron 

or they might have you practice your microscope skills by focusing on a giant multipolar neuron slide. If 

they do, draw what you are seeing below. 

 

 

 

 

 

 

 

 

 

Take note of Total Magnification and Field Diameter. Estimate the size of the cell body of the multipolar 

neuron. Remember to start with the equation for estimating cell size. 
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Activity 2: Mapping the Homeostatic Mechanism  
Fill in the blanks with the appropriate term to demonstrate that you understand the components of the 

homeostatic mechanism. 

You might want to map out the homeostatic mechanism in the space below before filling in the blanks. 

 

 

 

 

 

 

 

Stimulus in Environment 

 

A __________________________detects a stimulus. 

 

The message is sent through the Afferent Pathway using axons within a nerve from  

____________________________neurons. 

 

The first synapse occurs in the spinal cord, which is called the ______________________________in the 

homeostatic mechanism. 

 

___________________________________(the functional class of neurons) are fully within the Control 

Center. 

 

Eventually the message is sent to motor neurons originating in the _________________________horn 

of the spinal cord. 

 

The message now travels via __________________neuronal axons within a Nerve of the Efferent 

Pathway. 

 

An ____________________________(muscle or gland) responds to bring the variable back into range. 
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Activity 3: Learning Glial Cells 
Our focus has been on the primary cell of the nervous system, the neuron. However, glial cells 

(supportive cells), are important for neurons to function properly. 

Research in the lecture textbook the following glial cells. Next to each write how they function in the 

nervous system. 

PNS glial cells: 
Satellite cells 

 

Schwann cells 

 

CNS glial cells: 
Astrocytes 

 

Oligodendrocytes 

 

Microglia 

 

Ependymal cells 

 

Activity 3: Identifying Plexuses and Nerves 
Using the models set up in the lab, identify the following spinal nerves, plexuses, and nerves. 

Use painter’s tape provided in the lab and label the listed structures below on the models. 

Spinal Nerves 
a. cervical nerves b. thoracic nerves c. lumbar nerves d. sacral nerves 

Plexuses and Their Nerves 
e. cervical plexus f. phrenic nerve 

g. brachial plexus h. medial cord i. lateral cord j. posterior cord k. axillary nerve l. radial nerve  

m. median nerve n. ulnar nerve o. musculocutaneous nerve 

p. lumbar plexus q. femoral nerve r. obturator nerve 

s. sacral plexus t. sciatic nerve u. tibial nerve v. common fibular nerve 
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Activity 4: Connecting Muscles to Their Nerves 
Your instructor has either listed muscle models to reference or they have set up around the classroom 

muscle models. For the most part you’ll be working with arm and leg muscle models.  

1. For the Arm Model find the following nerves. Next to each nerve, list the muscles that the nerve 

innervates. Then either using a symbol or the same color, label those muscles.  

For example, one of the muscles that the axillary nerve innervates is the deltoid muscle. You could label 

both the axillary nerve and the deltoid using “red” tape or you could put a “star” on those two labels.  

Axillary Nerve innervates the deltoid. 

 

Radial Nerve 

 

Median Nerve 

 

Ulnar Nerve 

 

Musculocutaneous Nerve 

 

2. As you did with the Arm Model, now label nerves and their corresponding muscles on a Leg Model. 

Femoral Nerve 

 

Obturator Nerve 

 

Sciatic Nerve 

 

Tibial Nerve 

 

Common Fibular Nerve 


