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Brain and Cranial Nerves

17Laboratory Exercise

Purpose of the Exercise

To review the structural and functional characteristics of the 
human brain and cranial nerves.

Learning Outcomes

After completing this exercise, you should be able to

 Identify the major external and internal structures in the 
human brain.

 Locate the major functional regions of the brain.

 Identify each of the 12 pairs of cranial nerves.

 Differentiate the functions of each cranial nerve.
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Materials Needed

Dissectible model of the human brain
Preserved human brain
Anatomical charts of the human brain

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the brain and cranial 
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. Each hemisphere of the cerebrum regulates
 a. motor functions on the opposite side of the 

body.
 b. motor functions on the same side of the body.
 c. only functions within the brain.
 d. only functions within the spinal cord.

 2. There are _________ pairs of cranial nerves.
 a. 2 b. 12
 c. 31 d. 43

 3. Which of the following is not part of the 
brainstem?
 a. midbrain b. pons
 c. medulla oblongata d. thalamus

 4. The __________ is the deep lobe of the cerebrum.
 a. temporal b. insula
 c. parietal d. occipital

 5. The _______________ separates the precentral 
and postcentral gyrus.
 a. lateral sulcus
 b. parieto-occipital sulcus
 c. central sulcus
 d. longitudinal fissure

 6. Primary vesicles of embryonic brain development 
include the forebrain, midbrain, and the hindbrain.
True _____ False _____

 7. Ventricles of the brain contain cerebrospinal fluid.
True _____ False _____

 8. Functions of the cerebellum include reasoning, 
memory, and regulation of body temperature.
True _____ False _____
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The brain, the largest and most complex part of the 
nervous system, contains nerve centers associated with sen-
sory functions and is responsible for sensations and percep-
tions. It issues motor commands to skeletal muscles and 
carries on higher mental activities. It also functions to coordi-
nate muscular movements, and it contains centers and nerve 
pathways necessary for the regulation of internal organs.

The cerebral cortex, comprised of gray matter and bil-
lions of interneurons, represents areas for conscious aware-
ness and decision-making processes. Sensory areas receive 
information from various receptors, association areas inter-
pret sensory input, and motor areas involve planning and 
controlling muscle movements. All of these functional 
regions are influenced and integrated together in making 
complex decisions. Each hemisphere primarily interprets 
sensory and regulates motor functions on the opposite (con-
tralateral) side of the body.

Twelve pairs of cranial nerves arise from the ventral 
surface of the brain and are designated by number and name. 
The cranial nerves are part of the PNS; most arise from the 
brainstem region of the brain. Although most of these nerves 
conduct both sensory and motor impulses, some contain only 
sensory fibers associated with special sense organs. Others 
are primarily composed of motor fibers and are involved 
with the activities of muscles and glands.

Procedure A—Human Brain

The early development of the brain includes three primary 
vesicles formed from the neural tube: the forebrain (pro s-
encephalon), midbrain (mesencephalon), and hindbrain 
(rhomb encephalon). Five secondary vesicles form, including 
the telencephalon and diencephalon from the forebrain; the 
mesencephalon is retained; and the metencephalon and the 
myelencephalon from the hindbrain. The spaces that develop 
in the adult CNS from the vesicles include the central canal 
of the spinal cord and the ventricles of the brain. Various 

enlargements from the brain vesicles develop into the adult 
brain structures. See table 17.1 for a summary of the brain 
development.

The study of the brain will include several regional cat-
egories: the ventricles, external surface features, cerebral 
hemispheres, diencephalon, brainstem, and cerebellum. 
During each regional study, examine available anatomical 
charts, dissectible models, and a human brain.

 1.  Examine figures 17.1 and 17.2 illustrating the ventricles 
of the brain. The four ventricles contain a clear cerebro-
spinal fluid (CSF) that was secreted by blood capillaries 
named choroid plexuses. The CSF flows from the lateral 

FIGURE 17.1 Four ventricles of the brain and their connections: (a) right lateral view and (b) anterior view.

TABLE  17.1   Structural Development of the Brain

Primary and 
Secondary Brain 
Vesicles

Adult Spaces 
Produced

Adult Brain 
Structures

Forebrain 
(prosencephalon)

   Anterior portion 
(telencephalon)

Lateral ventricles Cerebrum (white 
matter, cortex, 
basal nuclei)

   Posterior portion 
(diencephalon)

Third ventricle Thalamus 
Hypothalamus 
Pineal gland (from 
epithalamus)

Midbrain 
(mesencephalon)

Cerebral aqueduct Midbrain

Hindbrain 
(rhombencephalon)

   Anterior portion 
(metencephalon)

Fourth ventricle Cerebellum
Pons

   Posterior portion 
(myelencephalon)

Fourth ventricle Medulla oblongata
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FIGURE 17.2 Transverse section of the human brain showing some ventricles, surface features, and internal 
structures of the cerebrum (superior view). This section exposes the anterior and posterior horns of both lateral ventricles.

ventricles into the third ventricle and the fourth ventri-
cle and then into the central canal of the spinal cord and 
through pores into the subarachnoid space. Locate each 
of the following features using dissectible brain models:

ventricles
• lateral ventricles—the largest ventricles and 

one located in each cerebral hemisphere

• third ventricle—located within the 
diencephalon inferior to the corpus callosum

• fourth ventricle—located between the pons and 
the cerebellum 

 2. Examine figures 17.2, 17.3 and 17.4 for a study of the 
external surface features of the brain. Locate the following 
features using dissectible models and the human brain:

gyri—elevated surface ridges

• precentral gyrus

• postcentral gyrus

sulci—shallow grooves

• central sulcus—divides the frontal from the 
parietal lobe

• lateral sulcus (fissure)—divides the temporal 
from the parietal lobe

• parieto-occipital sulcus—divides the occipital 
from the parietal lobe

fissures—deep grooves

• longitudinal fissure—separates the cerebral 
hemispheres

• transverse fissure—separates the cerebrum 
from the cerebellum

lobes of cerebrum—names associated with bones 
of the cranium

• frontal lobe

• parietal lobe

• temporal lobe

• occipital lobe

• insula (insular lobe)—deep within cerebrum; 
not visible on surface

 3. Examine figures 17.2, 17.3, 17.4, and 17.5 and table 
17.2 during the study of the cerebral hemispheres. The 
cerebrum is the largest part of the brain and has two 
hemispheres connected by the corpus callosum. The 
lobes of the cerebrum were included in the surface fea-
tures because they are also visible on the surface, except 
the deep insula. The functions associated with these 
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FIGURE 17.3  Superior view of the surface of the brain within the skull of a cadaver.

FIGURE 17.4  Lobes of the cerebrum. Retractors are used to expose the deep insula.
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FIGURE 17.5 Diagram of a sagittal (median) section of the brain.

TABLE  17.2  Major Regions and Functions of the Brain

Region Functions

1. Cerebrum Controls higher brain functions, including sensory perception, storing memory, reasoning, and determining 
intelligence; initiates voluntary muscle movements

2. Diencephalon 

   a. Thalamus Relay station for sensory impulses ascending from other parts of the nervous system to the cerebral cortex 

   b. Hypothalamus Helps maintain homeostasis by regulating visceral activities and by linking the nervous and endocrine 
systems; regulates body temperature, sleep cycles, emotions, and autonomic nervous system control

3. Brainstem

   a. Midbrain Contains reflex centers that move the eyes and head

   b. Pons Relays impulses between higher and lower brain regions; helps regulate rate and depth of breathing

   c.  Medulla 
oblongata

Conducts ascending and descending impulses between the brain and spinal cord; contains cardiac, vasomotor, 
and respiratory control centers and various nonvital reflex control centers

4. Cerebellum Processes information from other parts of the CNS by nerve tracts; integrates sensory information concerning 
the position of body parts; and coordinates muscle activities and maintains posture
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lobes will be included in step 4. Locate the following 
features using dissectible models and a human brain:

cerebral cortex—thin surface layer of gray matter 
containing very little myelin; area of conscious 
awareness and processing information 

cerebral white matter—largest portion of the 
cerebrum containing myelinated nerve fibers; 
transmits impulses between cerebral areas and 
lower brain centers

basal nuclei—masses of gray matter deep within 
the white matter; sometimes called basal 
ganglia as a clinical term; relays motor 
impulses from the cerebral cortex to the 
brainstem and spinal cord; the main structures 
include the caudate nucleus, putamen, and 
globus pallidus 

 4. Examine figures 17.4 and 17.6 to compare the structural 
lobes of the cerebrum with the functional regions of the 
lobes. Functional areas are not visible as distinct parts 
on an actual human brain. Examine the labeled areas 
in figure 17.6 that represent the following functional 
regions of the cerebrum: 

sensory areas
• primary somatosensory cortex—receives 

information from skin receptors and 
proprioceptors

• somatosensory association cortex—integrates 
sensory information from primary cortex

• Wernicke’s area—processes spoken and written 
language

• visual areas—consists of a primary and 
association (interpretation) area for vision

• auditory areas—consists of a primary and 
association area for hearing

• olfactory association area—interpretation of 
odors

• gustatory cortex—perceptions of taste

motor areas
• primary motor cortex—controls skeletal 

muscles

• motor association (premotor) area—planning 
body movements

• Broca’s area—planning speech movements
 5. Examine figures 17.5 and 17.7 and tables 17.1 and 17.2 

during the study of the diencephalon, brainstem, and 
cerebellum. Locate the following features using ana-
tomical charts, dissectible models, and a human brain:

diencephalon
• thalamus—largest portion

• hypothalamus—inferior portion

• optic chiasma (chiasm)—optic nerves meet

• mammillary bodies—pair of small humps

• pineal gland—formed from epithalamus

brainstem
• midbrain—superior region of brainstem

• cerebral peduncles—connects pons to 
cerebrum

• corpora quadrigemina—four bulges

• pons—bulge on underside of brainstem

• medulla oblongata—inferior region of 
brainstem

FIGURE 17.6  Some structural and functional areas of the left cerebral hemisphere. (Note: These areas are not visible 
as distinct parts of the brain.)
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FIGURE 17.7 Cerebellum and brainstem (a) median section and (b) superior view of cerebellum.

cerebellum—cauliflower-like appearance

• right and left hemispheres

• vermis—connects the two hemispheres

• cerebellar cortex—gray matter portion

• arbor vitae—deeper branching pattern of white 
matter

 6. Complete Parts A, B, and C of Laboratory Assessment 17.

Procedure B—Cranial Nerves

 1. The cranial nerves are part of the PNS. Examine figure 
17.8 and table 17.3.

 2. Observe the model and preserved specimen of the 
human brain, and locate as many of the following cra-
nial nerves as possible as you differentiate their associ-
ated functions:

olfactory nerves (I)
optic nerves (II)
oculomotor nerves (III)
trochlear nerves (IV)

trigeminal nerves (V)
abducens nerves (VI)
facial nerves (VII)
vestibulocochlear nerves (VIII)
glossopharyngeal nerves (IX)
vagus nerves (X)
accessory nerves (XI)
hypoglossal nerves (XII)

The following mnemonic device will help you learn the 
twelve pairs of cranial nerves in the proper order:

Old Opie occasionally tries trigonometry, 
and feels very gloomy, vague, and hypoactive.1

 3. Complete Parts D and E of the laboratory assessment.

1From HAPS-Educator, Winter 2002. An offi cial publication of the Human 
Anatomy & Physiology Society (HAPS).
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FIGURE 17.8 Photograph of the cranial nerves attached to the base of the human brain.

TABLE  17.3 The Cranial Nerves and Functions

Number and Name Type Function

I Olfactory Sensory Sensory impulses associated with smell

II Optic Sensory Sensory impulses associated with vision

III Oculomotor Primarily motor* Motor impulses to superior, inferior, and medial rectus and inferior oblique muscles that 
move the eyes, adjust the amount of light entering the eyes, focus the lenses, and raise the 
eyelids

IV Trochlear Primarily motor* Motor impulses to superior oblique muscles that move the eyes

V Trigeminal Mixed

Ophthalmic 
division

Sensory impulses from the surface of the eyes, tear glands, scalp, forehead, and upper 
eyelids

Maxillary division Sensory impulses from the upper teeth, upper gum, upper lip, lining of the palate, and skin 
of the face

Mandibular 
division

Sensory impulses from the scalp, skin of the jaw, lower teeth, lower gum, and lower lip
Motor impulses to muscles of mastication and to muscles in the floor of the mouth

VI Abducens Primarily motor* Motor impulses to lateral rectus muscles that move the eyes laterally

VII Facial Mixed Sensory impulses associated with taste receptors of the anterior tongue
Motor impulses to muscles of facial expression, tear glands, and salivary glands

VIII Vestibulocochlear Sensory

Vestibular branch Sensory impulses associated with equilibrium

Cochlear branch Sensory impulses associated with hearing

IX Glossopharyngeal Mixed Sensory impulses from the pharynx, tonsils, posterior tongue, and carotid arteries
Motor impulses to salivary glands and to muscles of the pharynx used in swallowing

X Vagus Mixed Somatic motor impulses to muscles associated with speech and swallowing; autonomic 
motor impulses to the viscera of the thorax and abdomen
Sensory impulses from the pharynx, larynx, esophagus, and viscera of the thorax and 
abdomen

XI Accessory Primarily motor*

Cranial branch Motor impulses to muscles of the soft palate, pharynx, and larynx

Spinal branch Motor impulses to muscles of the neck and shoulder

XII Hypoglossal Primarily motor* Motor impulses to muscles that move the tongue

*These nerves contain a small number of sensory impulses from proprioceptors.
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Brain and Cranial 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

 Column A Column B
 a. Central sulcus

 b. Cerebral cortex

 c. Corpus callosum

 d. Gyrus

 e. Hypothalamus

 f. Insula

 g. Medulla oblongata

 h. Midbrain

 i. Optic chiasma

 j. Pineal gland

 k. Pons

 l. Ventricle

Laboratory Assessment

17

______ 1. Structure formed by the crossing-over of the optic nerves

______ 2. Part of diencephalon that forms lower walls and floor of third ventricle

______ 3. Cone-shaped gland in the upper posterior portion of diencephalon

______ 4. Connects cerebral hemispheres

______ 5. Ridge on surface of cerebrum

______ 6. Separates frontal and parietal lobes

______ 7. Part of brainstem between diencephalon and pons

______ 8. Rounded bulge on underside of brainstem

______ 9. Part of brainstem continuous with the spinal cord

______ 10. Internal brain chamber filled with CSF

______ 11. Cerebral lobe located deep within lateral sulcus

______ 12. Thin layer of gray matter on surface of cerebrum

Part B Assessments

Complete the following statements:

 1. The cerebral cortex contains the ____________________ matter. 1

 2. Grooves on the surface of the brain are sulci; ridges on the surface are ____________________. 1

 3. The auditory areas of the brain are part of the ____________________ lobe. 2

 4. The vision areas of the brain are part of the ____________________ lobe. 2

 5. The left cerebral hemisphere primarily controls the ____________________ side of the body. 2

 6. The brainstem includes the pons, the midbrain, and the ____________________. 1

 7. The delicate ____________________ membrane is located on the surface of the brain. 1

 8. The ____________________ fissure separates the two cerebral hemispheres. 1

 9. The primary motor cortex is located within the ____________________ gyrus. 2

 10. Arbor vitae and vermis are components of the ____________________. 1

 11. The ____________________ ventricle is located between the pons and the cerebellum. 1

 12. The ____________________ connects the two hemispheres of the cerebellum. 1
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Part C Assessments

Identify the features indicated in the median section of the right half of the human brain in figure 17.9.

FIGURE 17.9 Label the features on this median section of the right half of the human brain by placing the correct 
numbers in the spaces provided. 1

8
10
9
1
4
3
7
5
6
2



1

2

8

3

4

6

11

10

9

12

7

5

(I)

(II)

(VIII)

(III)

(IV)

(VI)

(XI)

(X)

(IX)

(XII)

Spinal nerves

(tract and bulb from)

Trochlear nerve

Facial nerve (VII)

(V)

167

Part D  Assessments

Identify the cranial nerves that arise from the base of the brain in figure 17.10.

FIGURE 17.10  Complete the labeling of the 12 pairs of cranial nerves as viewed from the base of the brain. The 
Roman numerals indicated are also often used to reference a cranial nerve. 3

Part E  Assessments

Match the cranial nerves in column A with the associated functions in column B. Place the letter of your choice in the space 
provided. 4

 Column A Column B
 a. Abducens

 b. Accessory

 c. Facial

 d. Glossopharyngeal

 e. Hypoglossal

 f. Oculomotor

 g. Olfactory

 h. Optic

 i. Trigeminal

 j. Trochlear

 k. Vagus

 l. Vestibulocochlear

______ 1. Regulates thoracic and abdominal viscera

______ 2. Equilibrium and hearing

______ 3. Stimulates superior oblique muscle of eye

______ 4. Sensory impulses from teeth and face

______ 5. Adjusts light entering eyes and eyelid opening

______ 6. Smell

______ 7. Controls neck and shoulder movements

______ 8. Controls tongue movements

______ 9. Vision

______ 10. Stimulates lateral rectus muscle of eye

______ 11. Sensory from anterior tongue and controls salivation and secretion of tears

______ 12. Sensory from posterior tongue and controls salivation and swallowing
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