Gross Anatomy of the Brain and Cranial Nerves

Most cranial nerves are mixed nerves (containing both
motor and sensory fibersy. But close scrutiny of the table
{Table il reveal that three pairs of cranial nerves (optic,
Dimuom dﬂd vestibulocochlear) are primarily or cxdusx\/ciy
sensory in function.

Recall that the cell bodies of neurons are always located
within the central nervous system (cortex or nuclei) or in spe-
cialized collections of cell bodies (ganglia) outside the CNS.
Neuron cell bodies of the sensory cranial nerves are located
in ganglia; those of the mixed cranial nerves are found both
within the brain and in peripheral ganglia.

1. Observe the anterior surface of the brain model to identify
the cranial nerves (Figure 9). Notice that the first (olfactory)
cranial nerves are not visible on the model because they
consist only of short axons that run from the nasal mucosa
through the cribriform plate of the ethmoid bone. (However,
the synapse points of the first cranial nerves, the olfactory
bulbs, are visible on the model.)

2. Testing cranial nerves is an important part of any neuro-
logical examination. (See the last column of Table | for tech-
niques you can use for such tests.) The resuits may help you
understand cranial nerve function, especially as it pertains to
some aspects of brain function.

3. Several cranial nerve ganglia are named in the accom-
panying chart. Using vour text or another appropriate
reference, fill in the Aectivity 3 chart by naming the cra-
nial nerve the ganglion is associated with and stating its
location.

Activity 3: Cranial Nerve Ganglia

Cranial nerve

ganglion Cranial nerve Site of ganglion

Trigeminal
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Superior
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Vestibular

Left cerebral
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Brain stem
Transverse
cerebral
fissure

Cerebellum

Figure 10 Photo of lateral aspect of the human brain.

The sheep brain is enough like the human brain to warrant
comparison. Obtain a sheep brain, disposable gloves, dissect-
ing tray, and instruments, and bring them to your laboratory
bench.

1. If the dura mater is present, remove 1t as described here.
Don disposable gloves. Place the intact sheep brain ven-
tra} surf “ac:c do\m on thc digt;ccting pan and Ohs‘er've thc

thmng} thc dum maiu ahmg Lhc, hm of thc I(mg udma! fis-
sure (which separates the cerebral hemispheres) to enter the
superior sagittal sinus. Gently force the cerebral hemispheres
apart laterally o expose the corpus callosum deep to the lon-
gitudinal fissure.

2. Carefully remove the dura mater, and examine the supe-
rior surface of the brain. Notice that like the human brain,
its surface is thrown into convolutions (fissures and gyri).
Locate the arachnoid mater, which appears on the brain sur-
face as a delicate “cottony” material spanning the fissures. In
contrast, the innermost meninx, the pia mater, closely follows
the cerebral contours.

3. Before beginning the disscction, turn your sheep brain so
that you are viewing its left fateral aspect. Compare the vari-
ous areas of the ahup brain (cerebrum, brain stem, cerebel-
lumy to the photo of the human brain {(Figure 10}, Relatively
speaking, which of these structures is obvious I much larger
in the human brain?
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Turn the brain so that its ventral surface is uppermost. (Figure
t1a and b show the important features of the ventral surface
of the brain.j

1. Look for the clublike olfactory bulbs anteriorly, on the
inferior surface of the frontal lobes of the cerebral hemi-
spheres. Axons of olfactory neurons run from the nasal mu-
cosa through the perforated cribriform plate of the ethmoid
bone to synapse with the olfactory bulbs.

How does the size of these olfactory bulbs compare with
those of humans?

Is the sense of smell more important as a protective and a
food-getting sense in sheep or in humans?

2. The optic nerve (I1y carries sensory impulses from the
retina of the eve. Thus this cranial nerve is involved in the
sense of vision, Identify the optic nerves, aptic chiasma, and
optic tracts.

3. Posterior o the optic chiasma, two structures protrude
from the ventral aspect of the hypothalamus—the infundibu-
lum (stalk of the pituitary gland) immediately posterior o
the optic chiasma and the mammillary body. Notice that the
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Intact sheep brain. (a) Photograph of ventral view.

Ventral

sheep’s mammillary body is a single rounded eminence. In
humans 1t is a double structure.

4. Identify the cerebral peduncles on the ventral aspect of
the midbrain, just posterior to the mammillary body of the
hypothalamus. The cerebral peduncles are fiber tracts con-
necting the cerebrum and medulla oblongata. Identify the
large oculomotor nerves (HD), which arise from the ventral
midbrain surface, and the tiny trochlear nerves (IV), which
can be seen at the junction of the midbrain and pons. Both of
these cranial nerves provide motor fibers to extrinsic muscles
of the eyeball.

5. Move posteriorly from the midbrain to identify first the
pons and then the medulla oblongata. both hindbrain struc-
tures composed primarily of ascending and descending fiber
tracts.

6. Return to the junction of the pons and midbrain, and
proceed posteriorly to identify the following cranial nerves,
all arising from the pons. Check them off as you locate them.
(Figure 11b):

1 Trigeminal nerves (V), which are involved in chewing
and sensations of the head and face.

1 Abducens nerves (V1), which abduct the eve {and thus
work in conjunction with cranial nerves Hl and I'V).

[0 Facial nerves (VII), large nerves involved in taste sensa-
tion, gland function (salivary and lacrimal glands), and facial
expression.
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gure 11 (continued} Intact sheep brain. (b} Diagrammatic ventral view.
{¢} Diagrammatic dorsal view. (d} Photograph of dorsal view.
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7. Continue posteriorly to identify:

0 Vestibulocochlear nerves (VI purely sensory nerves
that are involved with hearing and equilibrium.

0 Glossopharyngeal nerves (IX), which contain motor fi-
bers innervating throat structures and sensory fibers transmit-
ting taste stimuli (in conjunction with cranial nerve VII),

1 Vagus nerves (X), often called “wanderers,” which serve
many organs of the head, thorax, and abdominal cavity.

[0 Accessory nerves (XI), which serve muscles of the neck,
larynx, and shoulder; notice that the accessory nerves arise
from both the medulla and the spinal cord.

0O  Hypoglossal nerves (XII), which stimulate tongue and
neck muscles.

It is likely that some of the cranial nerves will have been
broken off during brain removal. If so, observe sheep brains
of other students to identify those missing from your specimen,
using your check marks as a guide.

1. Refer o the dorsal view illustrations (Figure 1lc and d)
as a guide in identifying the following structures. Reidentify
the now exposed cerebral hemispheres. How does the depth
of the fissures in the sheep’s cerebral hemispheres compare
to that in the human brain?

2. Examine the cerebellum. Notice that in contrast to the hu-
man cerebellum, it is not divided longitudinally and that its
fissures are oriented differently, What dural falx (falx cerebri
or falx cerebelli) is missing that is present in humans?

3. Locate the three pairs of cerebellar peduncles, fiber tracts
that connect the cerebelium to other brain structures, by hift-
ing the cerebellum dorsally away from the brain stem. The
most posterior pair, the inferior cerebellar peduncles, connect
the cerebellum to the medulla. The middle cerebellar peduncles
attach the cerebellum to the pons, and the superior cerebellar
peduncles run from the cerebellum to the midbrain,

4. To expose the dorsal surface of the midbrain, gently sep-
arate the cerebrum and cerchellum (Figure 12). Identify the
corpora quadrigemina, which appear as four rounded promi-
nences on the dorsal midbrain surface.

What is the function of the corpora quadrigemina?

Also locate the pineal eland, which appears as a small oval

. . . . « . v .
protrusion n the midline just anterior to the corpora quadri-
geming.
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Figure 12 Means of exposing the dorsal midbrain

structures of the sheep brain.

1. The internal structure of the brain can be examined only
after further dissection. Place the brain ventral side down on
the dissecting tray, and make a cut completely through it in
a superior-to-inferior direction. Cut through the longitudinal
fissure, corpus callosum, and midline of the cerebellum. (Refer
¢ as you work.)

2. The thin nervous tissue membrane immediately ventral
to the corpus callosum that separates the lateral ventricles
is the septum pellucidum. Pierce this membrane, and probe
the lateral ventricle cavity., The fiber tract ventral 1o the
septum pellucidum and anterior to the third ventricle is
the fornix.

How does the relative size of the fornix in this brain compare
with the human fornix?

Why do you suppose this is so? (Hint: What is the function of
this band of fibers?)
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3. Identify the thalamus, which forms the walls of the third
ventricle and is located posterior and ventral to the fornix.
The interthalamic adhesion spanning the ventricular cavity
appears as an oval protrusion of the thalamic wall. Anterior
10 the interthalamic adhesion, locate the interventricular fora-
men, a canal connecting the lateral ventricle on the same side
with the third ventricle.

4. The hypothalamus forms the floor of the third ventricle.
Identify the optic chiasma, infundibulom, and mammiilary
hody on its exterior surface. You can see the pineal gland at
the superoposterior end of the third ventricle, just beneath the
junction of the corpus callosum and fornix.
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Sagittal section of the sheep brain showing internal structures. (a) Diagram view. (b) Photograph.

5. Locate the midbrain by identifying the corpora quadrigem-
ina that form its dorsal roof. Follow the cerebral aqueduct
(the narrow canal connecting the third and fourth ventricles)
through the midbrain tssue to the fourth ventricle. Identify
the cerebral peduncles, which form its anterior walls.

6. Identify the pons and medulla oblongata, which lie an-
terior to the fourth ventricle. The medulla continues into the
spinal cord without any obvious anatomical change, but the
point at which the fourth ventricle marrows to a small canal is
generally accepted as the beginning of the spinal cord.
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hypothalamus, and lateral and third ventricles.

7. lIdentify the cerebellum posterior to the fourth ventricle.
Notice its internal treelike arrangement of white matter, the
arbor vitae.

8. If time allows, obtain another sheep brain, and section it
along the coronal plane so that the cut passes through the
infundibulum. Compare vour specimen to the photograph
{(Figure 14}, and attempt to identify all the structures shown
in the figure,

The following boxes each contain four cranial nerves. One
of the listed nerves does not share a characteristic with the
other three. Circle the cranial nerve that doesn’t belong with

Lateral venitricle
- Third ventricie

Irterthalamic
adhesion
(intermediate mass
of thalamus}

Thalamic nuclei

Hypothalamus

+ Coronal section of a sheep brain. Major structures include the thalamus,

9, Ask your instructor whether you should save a small por-
tion of spinal cord from your brain specimen for the spinal
cord studies. Otherwise, dispose of all the organic debris in
the appropriate laboratory containers, and clean the labora-
tory bench, the dissection instruments, and the tray before
leaving the laboratory. &

the others, and explain why it is singled out. What character-
istic is missing? Sometimes there may be multiple reasons
why the cranial nerve doesn’t belong with the others.

1. Which is the "odd” nerve?

Why is it the odd one out?

Optic nerve (1)

Ceulomotor nerve (1)
Otfactory nerve (1)
Vestibulocochlear nerve (VIll)

2. Which is the “odd” nerve?

Why is it the odd one out?

Cculomotor nerve (1)
Trochlear nerve (V)
Abducens nerve (V1)
Hypoglossal nerve (XI)

3, Which is the “odd” nerve?

Why is it the odd one out?

Facial nerve (VII}
Hypoglossal nerve (Xil)
Trigeminal nerve (V)
Glossopharyngeal nerve (IX)
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