SPECIAL
SENSES

The body’s sensory receptors react to stimuli or changes occurring both within
the body and in the external environment. When triggered, these receptors
send nerve impulses along afferent pathways to the brain for interpretation,
thus allowing the body to assess and adjust to changing conditions so that
homeostasis may be maintained.

The minute receptors of general sensation that react to touch—pressure, pain,
temperature changes, and muscle tension—are widely distributed in the body.
These are considered in Chapter 7. In contrast, receptors of the special
senses—sight, hearing, equilibrium, smell, and taste—tend to be localized and
in many cases are quite complex. The structure and function of the special
sense organs are the subjects of the student activities in this chapter.

THE EYE AND VISION

1. Complete the following statements by inserting your responses in the
answer blanks.

1. Attached to the eyes are the _(1) _muscles that allow us to
direct our eyes toward a moving object. The anterior aspect

2, of each eye is protected by the _(2) | which have eyelashes
projecting from their edges. Closely associated with the lashes

3. are oil-secreting glands called _(3) _ that help to lubricate the
eyes. Inflammation of the mucosa lining the eyelids and cov-
4, ering the anterior part of the eyeball is called _(4) .

2. Trace the pathway that the secretion of the lacrimal glands takes from the

surface of the eye by assigning a number to each structure. (Note that #1
will be closest to the lacrimal gland.)

1. Lacrimal sac 3. Nasolacrimal duct

2. Nasal cavity 4. Lacrimal canals
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Chapter 8 Special Senses 163

5. Match the terms provided in Column B with the appropriate descriptions in Column A.

Insert the correct letter response or corresponding term in the answer blanks.

Column A

1. Light bending

2. Ability to focus for close vision
(under 20 feet)

Column B

A.

B.

Accommodation

Accommodation
pupillary reflex

3. Normal vision C. Astigmatism
4. Inability to focus well on close objects: D. Cataract
farsightedness
E. Convergence
5. Reflex constriction of pupils when they
are exposed to bright light F. Emmetropia
6. Clouding of the lens, resulting in loss G. Glaucoma
of sight
H. Hyperopia
7. Nearsightedness
1. Myopia
8. Blurred vision, resulting from unequal ) ‘
curvatures of the lens or cornea J. Night blindness
9. Condition of increasing pressure inside K. Photopupillary
the eye, resulting from blocked drainage reflex
of aqueous humor L Refraction
10. Medial movement of the eyes during
focusing on close objects
11. Reflex constriction of the pupils when
viewing close objects
12. Inability to see well in the dark; often a
result of vitamin A deficiency
6. The intrinsic eye muscles are under the control of which division of the
nervous system? Circle the correct response.
1. Autonomic nervous system 2. Somatic nervous system
7. Complete the following statements by inserting your responses in the
answer blanks.
1. A _(D lens, like that of the eye, produces an image that is
upside down and reversed from left to right. Such an image is
2. called a _(2) _image. In farsightedness, the light is focused
(3)__the retina. The lens used to treat farsightedness is a
3. (4)_lens. In nearsightedness, the light is focused _(5) the
4 retina; it is corrected with a _(6) _lens.
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Chapter 8 Special Senses 165

Figure 8-2

10. In the following table, circle the correct word under the vertical headings that
describes events occurring within the eye during close and distant vision.

Vision Ciliary muscie Lens convexity Degree of light refraction
1. Distant Relaxed Contracted Increased | Decreased Increased Decreased
2. Close Relaxed Contracted Increased | Decreased Increased Decreased

11. Name in sequence the neural elements of the visual pathway, beginning with
the retina and ending with the optic cortex.

Reting sl el 7 ety

Synapse in thalamus ey m—) Optic cortex

12. Complete the following statements by inserting your responses in the
answer blanks.

1 There are _(1) _ varieties of cones. One type responds most
vigorously to _(2) _light, another to _(3) _ light, and still

2, another to _(4) _ light. The ability to see intermediate colors
such as purple results from the fact that more than one cone

3. type is being stimulated _(5) . Lack of all color receptors
results in _(6) . Because this condition is sex linked, it occurs

4, more commonly in _(7) . Black and white, or dim light,

vision is a function of the (8) .
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16.

12.

14.

15.

16.

13.

Chapter 8 Special Senses

Allows pressure in the middle ear to be equalized with the
atmospheric pressure

Vibrates as sound waves hit it; transmits the vibrations to the ossicles
Contains the organ of Corti
Connects the nasopharynx and the middle ear

17. Contain receptors for the sense of equilibrium

18.

19.

20.

Transmits the vibrations from the stirrup to the fluid in the inner ear
Fluid that bathes the sensory receptors of the inner ear

Fluid contained within the osseous labyrinth, which bathes the
membranous labyrinth

Figure 8-3 is a diagram of the ear. Use anatomical terms (as needed) from
the key choices in Exercise 15 to correctly identify all structures in the figure
provided with leader lines. Color all external ear structures yellow; color the
ossicles red; color the equilibrium areas of the inner ear green; and color
the internal ear structures involved with hearing blue.

Figure 8-3
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Chapter 8 Special Senses 169

19. Complete the following statements on the functioning of the static and
dynamic equilibrium receptors by inserting the letter or term from the key
choices in the answer blanks.

Key Choices

A. Angular/rotatory E. Gravity I Semicircular canals
B. Cupula F. Perilymph J. Static
C. Dynamic G. Proprioception K. Utricle
D. Endolymph H. Saccule L. Vision
1. The receptors for _(1) _ equilibrium are found in the crista
ampullaris of the _(2) . These receptors respond to changes
2. in _(3) motion. When motion begins, the _(4) _fluid lags
behind and the _(5) is bent, which excites the hair cells.
3 When the motion stops suddenly, the fluid flows in the oppo-
site direction and again stimulates the hair cells. The receptors
4. for _(6) equilibrium are found in the maculae of the (7)
and _(8) . These receptors report the position of the head in
3 space. Tiny stones found in a gel overlying the hair cells roll
in response to the pull of _(9) . As they roll, the gel moves
6. and tugs on the hair cells, exciting them. Besides the equilib-
rium receptors of the inner ear, the senses of _(10)  and
p (11 _ are also important in helping to maintain equilibrium.
8.
!
10.
11,

20. Indicate whether the following conditions relate to conduction deafness (¢)
or sensorineural (central) deafness (§). Place the correct letter choice in each
answer blank.

1. Can result from a bug wedged in the external auditory meatus

2. Can result from damage to the cochlear nerve

3. Sound is heard in one ear but not in the other, during both bone
and air conduction

4. Often improved by a hearing aid

5. Can result from otitis media

6. Can result from otosclerosis, excessive earwax, or a perforated
eardrum

7. Can result from a blood clot in the auditory cortex of the brain
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