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Nervous Tissue and Nerves

14Laboratory Exercise

Purpose of the Exercise

To review the characteristics of nervous tissue and to observe 
neurons, neuroglia, and various features of the nerves.

Learning Outcomes

After completing this exercise, you should be able to

 Describe and locate the characteristics of nervous tissue.

 Distinguish structural and functional characteristics 
between neurons and neuroglia.

 Identify and sketch the major structures of a neuron and 
a nerve.
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Materials Needed

Compound light microscope
Prepared microscope slides of the following:
    Spinal cord (smear)
    Dorsal root ganglion (section)
    Neuroglia (astrocytes)
    Peripheral nerve (cross section and longitudinal 

section)
Neuron model

For Learning Extension Activity:
Prepared microscope slide of Purkinje cells from 

cerebellum

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the structures and 
functions of nervous tissue and nerves from lecture or 
the textbook. Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. The cell body of a neuron contains the 
 a. nucleus. b. dendrites.
 c. axon. d. neuroglia.

 2. A multipolar neuron contains
 a. one dendrite and many axons.
 b. many dendrites and one axon.
 c. one dendrite and one axon.
 d. a single process with the dendrite and axon.

 3. Neuroglia that produce myelin insulation in the 
CNS are
 a. microglia. b. astrocytes.
 c. ependymal cells. d. oligodendrocytes.

 4. The PNS contains
 a. 12 pairs of cranial nerves only.
 b. 31 pairs of spinal nerves only.
 c. 12 pairs of cranial nerves and 31 pairs of 

spinal nerves.
 d. 43 pairs of spinal nerves.

 5. Schwann cells
 a. are only in the brain.
 b. are only in the spinal cord.
 c. are throughout the CNS.
 d. have a myelin sheath and neurilemma.

 6. A ______________ neuron is the most common 
structural neuron in the brain and spinal cord.
 a. multipolar b. tripolar
 c. bipolar d. unipolar

 7. Sensory neurons conduct impulses from the spinal 
cord to a muscle or a gland.  

  True ______ False _______

 8. Astrocytes have contacts between blood vessels 
and neurons in the CNS.  

  True ______ False _______

X

X
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Nervous tissue, which occurs in the brain, spi-
nal cord, and peripheral nerves, contains neurons (nerve 
cells) and neuroglia (neuroglial cells; glial cells). Neurons 
are irritable (excitable) and easily respond to stimuli, result-
ing in the conduction of an action potential (nerve impulse). 
A neuron contains a cell body with a nucleus and most of the 
cytoplasm, and elongated cell processes (dendrites and 
axons) along which impulse conductions occur. Neurons can 
be classified according to structural variations of their cell 
processes: multipolar with many dendrites and one axon 
(nerve fiber), bipolar with one dendrite and one axon, and 
unipolar with a single process where the dendrite leads 
directly into the axon. Functional classifications are used 
according to the direction of the impulse conduction: sen-
sory (afferent) neurons conduct impulses from receptors to 
the central nervous system (CNS), interneurons (association 
neurons) conduct impulses within the CNS, and motor 
(efferent) neurons conduct impulses away from the CNS to 
effectors (muscles or glands).

Neuroglia (supportive cells) are located in close asso-
ciation with neurons. Four types of neuroglia are in the 
CNS: astrocytes, microglia, oligodendrocytes, and ependy-
mal cells. Astrocytes are numerous, and their branches sup-
port neurons and blood vessels. Microglia can phagocytize 
microorganisms and nerve tissue debris. Oligodendrocytes  
produce the myelin insulation in the CNS. Ependymal cells 
line the brain ventricles and secrete CSF (cerebrospinal 
fluid), and the cilia on their apical surfaces aid the circula-
tion of the CSF.

Two types of neuroglia are located in the peripheral 
nervous system (PNS): Schwann cells and satellite cells. 
Schwann cells surround nerve fibers numerous times. The 
wrappings nearest the nerve fiber represent the myelin sheath 
and serve to insulate and increase the impulse speed, while 
the last wrapping, called the neurilemma, contains most of the 

cytoplasm and the nucleus and functions in nerve fiber regen-
eration in PNS neurons. Satellite cells surround and support 
the cell body regions, called ganglia, of peripheral neurons.

The PNS contains 12 pairs of cranial nerves and 31 pairs 
of spinal nerves, all containing parallel axons of neurons 
and neuroglia representing the nervous tissue components. 
Most nerves are mixed in that they contain both sensory 
and motor neurons, but some contain only sensory or motor 
components. The nerves represent an organ structure as they 
also contain small blood vessels and fibrous connective tis-
sue. The fibrous connective tissue around each nerve fiber 
and the Schwann cell is the endoneurium; a bundle of nerve 
fibers, representing a fascicle, is surrounded by a perineu-
rium; and the entire nerve is surrounded by an epineurium. 
The fibrous connective components of a nerve provide pro-
tection and stretching during body movements.

Procedure A—Nervous Tissue 

In this procedure you will concentrate on more detail of ner-
vous tissue than was observed when nervous tissue was first 
examined in the earlier tissue lab. Two tables of nervous tis-
sue include the structural and functional characteristics of 
neurons, and neuroglia within the central nervous system 
(CNS) and the peripheral nervous system (PNS). Diagrams 
of neurons and neuroglia are provided as sources of com-
parison for your microscopic observations using the com-
pound microscope. When you make sketches in the 
laboratory assessment, include all the observed structures 
with labels.

 1. Examine tables 14.1 and 14.2 and figures 14.1, 14.2, 
and 14.3.

 2. Complete Parts A and B of Laboratory Assessment 14.
 3. Obtain a prepared microscope slide of a spinal cord 

smear. Using low-power magnification, search the slide 

TABLE 14.1 Structural and Functional Types of Neurons

Classified by Structure

Type Structural Characteristics Location

Multipolar neuron Cell body with one axon and multiple dendrites Most common type of neuron in the brain 
and spinal cord

Bipolar neuron Cell body with one axon and one dendrite In receptor parts of the eyes, nose, and 
ears; rare type

Unipolar neuron Cell body with a single process that divides into two 
branches and functions as an axon; only the receptor ends 
of the peripheral (distal) process function as dendrites

Most sensory neurons

Classified by Function

Type Functional Characteristics Structural Characteristics

Sensory (afferent) neuron Conducts impulses from receptors in peripheral body parts 
into the brain or spinal cord

Most unipolar; some bipolar

Interneuron Transmits impulses between neurons in the brain and spinal 
cord

Multipolar

Motor (efferent) neuron Conducts impulses from the brain or spinal cord out to 
muscles or glands (effectors)

Multipolar
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TABLE 14.2 Types of Neuroglia in the CNS and PNS

Type Structural Characteristics Functions

CNS (brain and spinal cord)

Astrocytes Star-shaped cells contacting neurons and blood vessels; 
most abundant type

Structural support; formation of scar tissue to replace 
damaged neurons;  transport of substances between 
blood vessels and neurons; communicate with one 
another and with neurons; remove excess ions and 
neurotransmitters

Microglia Small cells with slender cellular processes Structural support; phagocytosis of microorganisms 
and damaged tissue

Oligodendrocytes Shaped like astrocytes, but with fewer cellular 
processes; processes wrap around axons

Form myelin sheaths in the brain and spinal cord

Ependyma Cuboidal cells lining cavities of the brain and spinal 
cord

Secrete and assist in circulation of cerebrospinal fluid 
(CSF)

PNS (peripheral nerves)

Schwann cells Cells that wrap tightly around the axons of peripheral 
neurons

Speed neurotransmission

Satellite cells Flattened cells that surround cell bodies of neurons in 
ganglia

Support ganglia

FIGURE 14.1 Structural types of neurons (a) multipolar neuron, (b) bipolar neuron, and (c) unipolar neuron.
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FIGURE 14.2 Diagram of a multipolar motor neuron.
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FIGURE 14.3 Diagram of a cross section of a 
myelinated axon (nerve fiber) of a spinal nerve.

and locate the relatively large, deeply stained cell bodies 
of multipolar motor neurons (fig. 14.4).

 4. Observe a single multipolar motor neuron, using high-
power magnification, and note the following features:

cell body (soma)
• nucleus

• nucleolus

• Nissl bodies (chromatophilic substance)—
a type of rough ER in neurons

• neurofibrils—threadlike structures extending 
into axon

• axon hillock—origin region of axon

dendrites—conduct impulses toward cell body

axon (nerve fiber)—conducts impulse away from 
cell body

  Compare the slide to the neuron model and to figure 
14.4. Also note small, darkly stained nuclei of neuroglia 
around the motor neuron.

FIGURE 14.4 Micrograph of a multipolar neuron and neuroglia from a spinal cord smear (600×).
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 5. Sketch and label a motor (efferent) neuron in the space 
provided in Part C of the laboratory assessment.

 6. Obtain a prepared microscope slide of a dorsal root gan-
glion. Search the slide and locate a cluster of sensory neu-
ron cell bodies. You also may note bundles of nerve fibers 
passing among groups of neuron cell bodies (fig. 14.5).

 7. Sketch and label a sensory (afferent) neuron cell 
body in the space provided in Part C of the laboratory 
assessment.

 8. Examine figure 14.6 and table 14.2.
 9. Obtain a prepared microscope slide of neuroglia. Search 

the slide and locate some darkly stained astrocytes with 
numerous long, slender processes (fig. 14.7).

 10. Sketch a neuroglia in the space provided in Part C of the 
laboratory assessment.FIGURE 14.5  Micrograph of a dorsal root ganglion 

(100×).

FIGURE 14.6  Types of neuroglia in the CNS.
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Learning Extension Activity

Obtain a prepared microscope slide of Purkinje cells (fig. 
14.8). To locate these neurons, search the slide for large, 
flask-shaped cell bodies. Each cell body has one or two 
large, thick dendrites that give rise to extensive branch-
ing networks of dendrites. These large cells are located in 
a particular region of the brain (cerebellar cortex).

Procedure B—Nerves

In this procedure you will compare an illustration of a periph-
eral spinal nerve with actual microscopic views of nerves. 
A nerve is an organ of the nervous system and contains vari-
ous tissues in combination with the nervous tissue. The nerve 
contains the nerve fibers (axons) of the neurons and the 
Schwann cells representing some neuroglia in the PNS.

 1. Study figure 14.9 of a cross section of a spinal nerve. 
Examine the fibrous connective tissue pattern including 
the epineurium around the entire nerve, the perineu-
rium around fascicles, and the endoneurium around an 
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Blood
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FIGURE 14.7  Micrograph of astrocytes (1,000×). FIGURE 14.8  Large multipolar Purkinje cell from 
cerebellum of the brain (400×).

FIGURE 14.9  Diagram of a cross section of a peripheral spinal nerve.
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individual axon and Schwann cell. Reexamine figure 
14.3 to note additional cross-sectional detail of the 
Schwann cell layers.

 2. Obtain a prepared microscope slide of a nerve. Locate 
the cross section of the nerve and note the many round 
nerve fibers inside. Also note the dense layer of con-
nective tissue (perineurium) that encircles a fascicle of 
nerve fibers and holds them together in a bundle. The 
individual nerve fibers are surrounded by a layer of more 
delicate connective tissue (endoneurium) (fig. 14.10).

 3. Using high-power magnification, observe a single nerve 
fiber and note the following features:

axon
myelin sheath of Schwann cell around the axon 

(most of the myelin may have been dissolved 
and lost during the slide preparation)

neurilemma of Schwann cell

FIGURE 14.10  Cross section of a bundle of 
neurons within a nerve (400×).

FIGURE 14.11 Longitudinal section of a nerve 
(2,000×).

 4. Sketch and label a nerve fiber with Schwann cell (cross 
section) in the space provided in Part D of the laboratory 
assessment.

 5. Locate the longitudinal section of the nerve on the slide 
(fig. 14.11). Note the following:

axons
myelin sheath of Schwann cells
neurilemma of Schwann cells
nodes of Ranvier—narrow gaps between the 

Schwann cells (figs. 14.2 and 14.11)

 6. Sketch and label a nerve fiber with Schwann cell (lon-
gitudinal section) in the space provided in Part D of the 
laboratory assessment.



Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.
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Nervous Tissue and Nerves

Part A  Assessments

Match the terms in column A with the descriptions in column B. Place the letter of your choice in the space provided. 1  2

 Column A Column B
 a. Astrocyte

 b. Axon

 c. Collateral

 d. Dendrite

 e. Myelin

 f. Neurilemma

 g. Neurofibrils

 h. Nissl bodies 
(chromatophilic 
substance)

 i. Unipolar neuron

Laboratory Assessment

14

______ 1. Sheath of Schwann cell containing cytoplasm and nucleus that encloses 
myelin

______ 2. Corresponds to rough endoplasmic reticulum in other cells

______ 3. Network of threadlike structures within cell body and extending into axon

______ 4. Substance of Schwann cell composed of lipoprotein that insulates axons 
and increases impulse speed

______ 5. Neuron process with many branches that conducts an action potential 
(impulse) toward the cell body

______ 6. Branch of an axon

______ 7. Star-shaped neuroglia between neurons and blood vessels

______ 8. Nerve fiber arising from a slight elevation of the cell body that conducts an 
action potential (impulse) away from the cell body

______ 9. Possesses a single process from the cell body

Part B Assessments

Match the terms in column A with the descriptions in column B. Place the letter of your choice in the space provided. 1  2

 Column A Column B
 a. Effector

 b. Ependymal cell

 c. Ganglion

 d. Interneuron (association neuron)

 e. Microglia

 f. Motor (efferent) neuron

 g. Oligodendrocyte

 h. Sensory (afferent) neuron

______ 1. Transmits impulse from sensory to motor neuron within central 
nervous system

______ 2. Transmits impulse out of the brain or spinal cord to effectors (muscles 
and glands)

______ 3. Transmits impulse into brain or spinal cord from receptors

______ 4. Myelin-forming neuroglia in brain and spinal cord

______ 5. Phagocytic neuroglia

______ 6. Structure capable of responding to motor impulse

______ 7. Specialized mass of neuron cell bodies outside the brain or spinal cord

______ 8. Cells that line cavities of the brain and secrete cerebrospinal fluid

f

h

g

e

d

c

a

b

i

d

f

h

g

e

a

c

b



140

Part C Assessments

In the space that follows, sketch the indicated cells. Label any of the cellular structures observed, and indicate the magnification 
of each sketch. 2  3

Motor neuron (______×) Sensory neuron cell body (______×)

Neuroglia (______×)

Part D Assessments

In the space that follows, sketch the indicated view of a nerve fiber (axon). Label any structures observed, and indicate the 
magnification of each sketch. 2  3

Nerve fiber cross section with Schwann cell (______×) Nerve fiber longitudinal section with Schwann cell (______×)

(sketch) (sketch)

(sketch)

(sketch) (sketch)


