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Chapter 10
Somatic & Special Senses

I. Introduction

a. Sensory receptors detect _____________________ in the environment & _________________________ neurons to send information to the CNS.

II. Receptors & Sensations

a. Receptor types

i. ________________________:  respond to chemicals- __________ & ______________________
ii. _____________ receptors:  respond to tissue damage- _____________
iii. _____________________:  respond to change temperature- _______________
iv. _________________________:  respond to change in pressure or movement- _____________________
v. ________________________:  respond to light energy- ______________
b. Sensations

i. Impulses coming into the CNS are __________________, so it depends on the __________________ of the brain that is stimulated to ______________________ the impulse (EX:  ears, sound, Temporal Lobe = hearing)


ii. The brain then sends a message to the _________________ source of the sensation = __________________ (EX: ears-hear, eyes-see)

c. Sensory ____________________________________
i. Receptors ________________ and _______________ sending signals.

ii. Start again if __________________________ strength changes.
III. Somatic Senses

a. Receptors associated with _________________, muscles, joints, and _____________________________.

b. Touch & Pressure

i. _______________________ forces that deform or _______________________ tissue.

1. “Free nerves” in _________________ tissue:  touch/pressure

2. ___________________________ corpuscles in _____________________ tissue, found in _____________________ areas (lips, palms, soles, nipples, & ext. genital organs):  ____________________ light touch

3. _____________________ corpuscles in ___________________ tissues (tendons & ligaments):  heavy pressure.

c. Temperature

i. 2 receptor types

1. __________________: 77°F-113°F (113°F or higher=PAIN)
2. ___________________:  50°F-68°F (50°F of below=PAIN)
d. Sense of Pain

i. Pain caused by ___________________ _____________________ to free nerve endings in skin & internal tissues.  Adapt _________________, no sensory adaptation = pain __________________.

ii. ____________________________ Pain caused by being over stretched, spasms, or _______________________ blood flow.

1. ____________________ Pain:  ____________________ nerve pathways from skin & internal organs, feels as if the pain is coming from _________________________ else.

iii. Pain Nerve Fibers
1. _____________________ pain fibers:  ____________________, rapid impulses = ___________________ pain.

2. ________________ pain fibers:  _____________________, slow impulses = _____________, aching pain.

3. Processed in the gray matter of the ______________________ _____________ of spinal cord.

4. Impulses are conducted to the ______________________, hypothalamus, and cerebral ___________________.

iv. Regulation of Pain

1. _______________________ acts as relay station and sends impulse to the _________________________. 

2. The cortex determines the ______________________ & __________________________, and responds.

3. ________________________________ (biochemicals) are released to inhibit pain:

a. ________________________ - suppress acute & chronic pain (morphine/opiates)

b. ____________________________ - stimulates other neurons to release enkephalins.

c. ____________________________ - released w/extreme pain (natural pain control). 
IV. Special Senses

a. These senses are complex structures are located in the _______________.

b. Smell, taste, hearing, sight, and __________________________
V. Sense of Smell

a. ______________________________________ Receptor

i. _________________________________
ii. Smell & taste work together

b. Olfactory Organs

i. Receptors (neurons) and _________________________ cells are located in the nasal cavity, conchae, and septum.

ii. Chemicals have to be __________________________ in watery fluid surrounding cells to be detected.

c. Nerve Pathway

i. Impulse: 

1.  to olfactory _____________________
2.  to the olfactory ____________________
3.  to the limbic system

4.  last to the olfactory cortex of the _______________________ lobe.

d. Stimulation

i. Hypothesis:  ______________ & _______________ theory, molecules ______________ to protein receptor sites in the membrane = triggers nerve impulse.

ii. Receptors adapt ______________________ (sensory adaptation).

FYI:  _________________________________ = loss of smell (complete or partial)

IV. Sense of Taste

a. Organs of taste = taste bud, found in ______________________ (bumps).

i. Located:  tongue, roof of mouth, & pharynx.

b. Taste receptors

i. Modified ______________________________ cells.

ii. Cells contain taste ________________ (sensitive to taste).

iii. Chemoreceptors, chemicals must be dissolved in __________________.

iv. Lock & key theory:  specific _________________________ receptors bind w/specific chemicals in food.

c. Taste Sensations:

i. __________________, __________________, ___________________, & ___________________
ii. Maybe- alkaline, _________________________
iii. ________________________ - chili peppers

iv. Quickly can adapt.

d. Nerve Pathway

i. Impulse:

1. On _______________________ nerves (facial, glossopharyngeal, & _____________________)

2.  to the medulla oblongata

3.  to the thalamus to the ___________________ ________.

VII. Sense of Hearing

A. Ear = _______________, ________________,  & ________________________; for hearing and balance.

B. External Ear

a. ______________________________ (Pinna) - collects sound waves.

b. External Auditory ____________________________ (Ear Canal) - directs sound waves to ____________________________ ear.

C. Middle Ear

a. ______________________________ Membrane (Eardrum) - _____________________________ back/forth from sound waves.

b. Auditory ________________________ - vibrate and ______________________ sound

i. ________________________________ (hammer) - vibrated by the eardrum, passes it on to…

ii. ___________________________ (anvil) - passes vibrations to…

iii. __________________________ (stirrup) – vibrates oval window (membrane on cochlea).

D. Auditory Tube (____________________________ Tube) – connects middle ear to throat, helps to maintain equal ____________ pressure.

E. Inner Ear (________________________ = canals)

a. _________________________ (bony) labyrinth

i. Parts:

(For ______________________________________)

1. __________________________ _______________
2. vestibule 

  (For _________________________________)

3. ________________________________
ii. Fluid = _____________________________
b. ____________________________________ labyrinth 

i. Inside bony chamber contains ___________________________________ fluid. 

c. _____________________________ – bony spiral canal

i. Structure

1. ______________________ ___________________ = upper chamber

2. _____________________ ________________ = lower chamber

(Both contain perilymph)

3. cochlear ___________________ has endolymph

4. Organ of ___________________________ (fig. 10.10) – has hearing receptors (__________________ cells).
Events of Hearing Notes (use with the diagram)

1. The ____________________ directs sound waves into the _____________________.
2. The __________________ vibrates back and forth. 

(slow = ___________ pitch & fast = ________________ pitch)
3. Vibrations are passed and amplified by the _______________________________.

4. The ______________________ pushes on the __________________________.
5. The ____________________ moves and sends waves into the ___________________ of the cochlea.

6.  As the _______________________ bulges in, it vibrates the _________________ of the scala vestibuli; the _________ then passes through to the scala tympani. Any excess energy is then released out of the _________________________ (#9).  

7. As the pressure waves _____________ the walls of the scala vestibuli and the scala tympani, they ________________ on the ___________________________________. (This membrane is between the scala vestibuli and the cochlear duct.) This changes the pressure in the ______________________ of the ____________________________________.

8. This pressure change in the endolymph moves the______________________________________. (This membrane is between the cochlear duct and the scala tympani.)  When the basilar membrane vibrates, the _________________ of the organ of _________________ move against the ______________________________________

*The _________________________ moves due to the pressure change in the endolymph.
*__________ cells become ____________________ against the tectorial membrane.
*This initiates the Action Potential along the nerve.
F. Nerve Pathway

a. Impulses go the _______________________ branch of the vestibulocochlear nerve, to the ____________________________ cortex of the __________________________________ lobe.

G. Range of Hearing

a. Human range is _________________________________ Hertz

b. Best 500-5,000 Hz

c. Speech 100-3,000 Hz

H. Sound Intensity (______________________________)

a. Uncomfortable @ 120 dB

b. Pain @ 140 dB

c. Whisper = 40 db

d. Conversation = 60-70 dB

e. _______________________________ = 120 dB

I. Loss of Hearing

a. _________________________ deafness = ______________________ ear damage

b. ________________________________ deafness = caused by exposure to certain medications (antibiotics & cancer drugs), high intensity sounds, & LOUD MUSIC.  ________________________ hair cells (nerve receptors).

VIII. Sense of Equilibrium
A. _________________________________________ equilibrium:  maintains the position of the ______________________ when the body is _________________________.

a. Organs: inside _____________________________ of inner ear

i. ____________________ & ____________________ contain…


1. The _______________________________
a. hair cells (sensory receptors) and supporting cells 

b. Gelatin fluid 

c. _____________________= small rocks, 

2. How it works:  When you move your head ______________________ causes the otoliths and the gelatin fluid to ___________________, this _______________ the hair cells and causes an action potential to go to the brain (sensory).  Then the brain sends an impulse to your muscles (motor) to maintain _______________________________.

B. ____________________________ Equilibrium: maintains balance with sudden head _____________________________.
a.  Three _______________________________ canals of the inner ear detect motion of the _______________ and __________________.

b. Organs:  Located in the semicircular canals is the ________________________ which contains the ______________________ ____________________ (hair cells = sensory receptors).

i. How it works:  The hair cells are in gelatin, rapid movements of the head/body cause the hair cells to bend.  This sends a message to the _______________________, which then sends a motor impulse to adjust the _________________________ muscles to maintain balance.

ii. Mechanoreceptors in the _____________________ and changes detected by your _________________ also help to maintain balance.

IX. Sense of Sight
A. Accessory organs

a. _______________________:  Protects eye, four layer

i. Skin

ii. Muscle

iii. Connective tissue

iv. ________________________ (thinnest skin of body) - mucous membrane, lines _________________ and covers ___________________ surface of eye (except cornea).

b. ___________________________ glands:  produces tears 

i. Moistens 

ii. Lubricates

iii. ______________________________ enzyme = cleanse

iv. Continuously produced, collected by the ___________________ _________ and drained into nasal cavity.

c. _______________________________ Muscles

i. Six muscles, allow for eye ________________ in all directions.

B. Structure of the eye

a. Fluid filled sphere w/3 layers

b. The outer _________________________
i. ____________________:  ____________________ surface, transparent, ____________________ light to help focus.

ii. ________________________:  ______________________ surface, opaque (white part), protection, muscles attach to.

iii. Optic _________________ & blood vessels come out from sclera on the back of the eye.

c. The middle ________________________ (vascular)

i. _____________________________________ coat

1. blood vessels; _______________________ tissues

2. _________________________ (dark pigment); absorbs _____________________ light to keep the eye dark.

ii. ______________________________ body

1. ciliary muscles- ____________________ ring

2. ___________________________ ligaments- holds the lens in place.

a. The lens; __________________________, refracts light to focus it on the retina.

b. ___________________________- adjustment of lens by ciliary body.

i. ________________________; to see distant objects.

ii. _____________________; to see closer objects.

iii. ____________________________________________
1. Colored portion between ____________________ and _______________________; made of smooth muscle.

2. Divides ____________________________ Cavity

a. Anterior chamber- between cornea & iris

b. Posterior chamber- between iris & vitreous body.

i. Contains ______________________
ii. Contains ___________________ ____________; fluid made and circulated through to the anterior chamber.  Maintains shape.

iv. ___________________________________
1. Circular opening of iris.

2. Circular Muscle-

________________________; pupil smaller (less light).

3. Radial Muscle-

Contracts; pupil ____________________ (more light).

d. _________________________________ Tunic

i. Retina contains ________________________ (rods & cones).

ii. ____________________ _____________________ (cones only) = sharpest vision.

iii. _____________________ __________________; where optic nerves leaves the eye = ___________________ Spot

iv. Posterior Cavity

1. Filled with ______________________ ___________________ (jellylike fluid) and collagenous fibers = vitreous body (maintains shape).

C. Light Refraction

a. ___________________________= bending of light through different mediums.

b. Cornea, lens, and fluids in the eye refract light to _____________________________ onto the retina.

c. Image on the retina is upside down and reversed; b/c of the ___________________ shape of the lens. (brain fixes)

D. Visual Receptors

a. Two types of modified _____________________ = photoreceptors.

i. ____________________________
1. function in dim light (sensitive to light)

2. _____________________________ vision

3. general image

ii. ___________________________________
1. function in ______________________________ light

2. detect color

3. sharpest vision on ____________ ________________.

E. Visual Pigments

a. Rods

i. Light sensitive pigment is __________________ (visual purple).

1. The breakdown of Rhodopsin, in the presence of _______________________, activates an enzyme that will generate a nerve impulse to the brain = vision.

b. Cones

i. Three types; sensitive to different light __________________
1. red – _________________________
2. blue – _________________________
3. green – ____________________________
ii. See color based on which or how much of the cone is stimulated by light wavelengths.

1. All three equal; see ____________________
2. None are stimulated; see ________________
F. Nerve Pathway

a. Optic nerve

b. Optic ___________________________ (cross-over)

c. Optic tract

d. Thalamus

e. Cortex of the _________________________ Lobe

FYI

_______________________ __________________________________ (poor vision in dim light) is caused by a lack of Vitamin ______________.  [eat your carrots]

________________________________ are clumps in the vitreous humor that cast shadows on the retina.  See small moving specks in the field of vision.

_____________________________ is caused by an increase in the _________________________ humor.  The fluid accumulates in the anterior chamber and causes the pressure to build up and __________________ the blood vessels.  This causes the cells to ____________________ and may result in __________________.

_____________________________ the lens becomes __________________, could cause blindness.
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