Is Sensation Different from
Perception?

++ Perception is the conscious awareness &
interpretation of a sensation.
precisely localization & identification
memories of our perceptions are stored in the cortex

++ Sensation is any stimuli the body is aware of

Chemoreceptors, thermoreceptors, nociceptors,
baroreceptors
What are we not aware of?
X-rays, ultra high frequency sound waves, UV light
We have no sensory receptors for those stimuli

Sensory Modalities

+» Sensory Modality is the property by which one
sensation is distinguished from another.
+¢ Different types of sensations
— touch, pain, temperature, vibration, hearing, vision
— Generally, each type of sensory neuron can respond to
only one type of stimulus.
¢ Two classes of sensory modalities
— general senses
— special senses




Sensory Modalities

s+ The classes of sensory modalities are
general senses and special senses.

— The general senses include both somatic and
visceral senses, which provide information
about conditions within internal organs.

— The special senses include the modalities of
smell, taste, vision, hearing, and equilibrium.

Sensory Receptor

s General receptors

1. Skin

2. Visceral organs

3. Muscles and joints
s Specific receptors

1. Chemoreceptors

2. Photoreceptors

3. Mechanoreceptors
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Primary Sensory Areas of
Cerebral Cortex

Frontal plane through
e P g

~_ postcentral gyrus

o Frontal section of primary somatosensory
area in right cerebral hemisphere

Figure 16-6a Principles of Anatomy and Physiology, 11/e
£2006 John Wiley & Sons

Somatic Sensation
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Skin Receptors

A () M () r
Tzu‘;'(- vﬂ-;’:ﬁwk%@u touch ) Sovduet

B-MIE (SLC) /M (MBI

Tacuide { Merkle's  corpescles (somch }

C-UME e am ()

Froe nerve mading { pain)

D-MRER (EE) 4 (RmELR)

Lamellsted { Pacinian} corpascle ( deep pressure )

E-RRECE (D)
i 5-16 Rufflai corpescle | wasmith )
R o AT A T DL CE TR IR R B A M HRE R - B —75TH - RAEREAATE
e AR MR - (R R R MR - (0 - B VR R
KE4~54@-)

11

Types of Pain

+¢ Fast pain (acute)
— occurs rapidly after stimuli (.1 second)
— sharp pain like needle puncture or cut
— not felt in deeper tissues
— larger A nerve fibers
+¢+ Slow pain (chronic)
— begins more slowly & increases in intensity
— aching or throbbing pain of toothache
— in both superficial and deeper tissues
smaller C nerve fibers
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Cellular Pathways of Pain
Transmission & Modulation
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Referred Pain
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Muscle Spindle & Golgi Tendon Organ

Golgi tendon organ

LUL
Tendon
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Somatic Sensory Pathways
(E1T1E)
+¢ First-order neuron conduct impulses to the CNS
(brainstem or spinal cord)
— either spinal or cranial nerves
++ Second-order neurons conducts impulses from

brain stem or spinal cord to thalamus
— Cross over to opposite side of body

+¢* Third-order neuron conducts impulses from
thalamus to primary somatosensory cortex
(postcentral gyrus of parietal lobe)
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Somatic Motor Pathways
(F718)
+» Control of body movement

— motor portions of cerebral cortex
initiate & control precise movements
— basal ganglia help establish muscle tone & integrate
semivoluntary automatic movements

— cerebellum helps make movements smooth & helps
maintain posture & balance

++ Somatic motor pathways

— direct pathway from cerebral cortex to spinal cord &
out to muscles

— indirect pathway includes synapses in basal ganglia,

thalamus, reticular formation & cerebellum o
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Paralysis j_'f
IS .y

% Flaccid paralysis = damage lower motor neurons
— no voluntary movement on same side as damage
— no reflex actions
— muscle limp & flaccid
— decreased muscle tone
+ Spastic paralysis = damage upper motor neurons
— paralysis on opposite side from injury
— increased muscle tone
— exaggerated reflexes

24
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What is ALS? What are motor neurons? How does ALS progress? = Mermoinernecel  Alsaftect
ALS (Amyotrophic Lateral Sclerosis), also known Motor neurons are nerve cells in the brain When mator neurons gradually degenerate and P 1

as Lou Gehrig's disease, is a fatal disease of the and spinal cord that attach to muscles and die, the muscles no longer receive nerve 1O pe (% .t
nervous system, characterized by progressive control voluntary movement. Iimpuises. As a result of the nerve death, the . } R B
muscle weakness resulting in palalysns. muscles shrink and waste away. g

A closer look at a healthy nervous system .Ipoaﬁtlumsunfnls.

Mator Nerve impulse Too much glutamate
The basic unit of the nervous system Amotor neuron is made up of three main A nerve Impulse is transmitted when Scientists aren't sure what causes ALS, but gitamate
Is a highly specialized cell, known as functional parts. the terminal fibers of one neuron's poisoning is a popular theory. Glutamate is an amine
a neuron. Its main purpose is 1o W Cell body: biosynthetic center of the cell axon release chemicals called ‘50id thet Bots a8 & neLrctransmitter, allowing motor
transport messages from one part of M Axon: responsible for sending messages neurotransmitters that attach to neurons o “talk” o one another, Afler transmitting a
the body to W Dendrites: responsible for receiving dendrites of the receptor neurons, message, giutamate is Spposed to be vacuumed up
another in the messages

form of nerve
impulses.

by  cell membrane protein, But researchers at Johns

Hopkins Universiy in Baltimore suggest people with

¢ ALS don't have enough of that protein. Over time,
oo i glutamate clogs the synaptic cleft, the space betveen

Direction ot Active 4 nerve endings, and chokes motor newrons to death.

WY )

The drug Rilutek slows the body's production of

(- A gutamate and keeps ALS patients alive for an extra

two to three months
Neurotransmitter
\ % Axon molecules.
A\ -
. J Zgluinmnt:
D

Synaptic
cleft

ot ot ot it i ! w:a

Dulcie Teesateskie/ Huntsvile Times.
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Taste
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Taste Buds

v An oval body consisting of 50 receptor cells surrounded by supporting cells
v A single gustatory hair projects upward through the taste pore
v Basal cells develop into new receptor cells every 10 days.

tonsils supporting sensory
taste pore cell nane

epiglottis

Bitter Salty icrovilli  taste cell connective
i . taste buds microvilli as conre
B sour [ sweet
29
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-
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Olfaction
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Olfactory Cell
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4 Odora:ts bind to receptors K%
v Na+ channelsopen -

v" Depolarization occurs

v Nerve impulse is triggered -
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Human Eye
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Figure 17-3 Principles of Anatomy and Physiology, 11/e

Vision
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Vision
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Lacrimal Apparatus

FLOW OF TEARS
Lacrimal gland

e .
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- —— Nasal cavity !
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o -
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Nasal cavity

Anterior view of the lacrimal apparatus

Figure 17-4b Principles of and Physiology, 11/e
© 2006 John Wiley & Sons

v About 1 ml of tears produced per day. Spread over eye by
blinking. Contains bactericidal enzyme called lysozyrae.

Layers of Eyeball

Fibrous tunic Vascular tunic
= (__Cornea Iris

Retina

Choroid

Fibrous Tunic Vascular Tunic Nervous Tunic
(outer layer) (middle layer) (inner layer)

38

19



Structure and Function of Eyeball
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Structure and Function of Eyeball
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Disorders of Vision
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Secretion of Aqueous Humor
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Glaucoma >t % EE#‘E—'}% ’]'-‘»F‘"*

¢ A disorder called glaucoma sometimes develops in the eyes as a
person ages when the rate of aqueous humor formation exceeds
the rate of its removal. Fluid accumulates in the anterior chamber
of the eye, and the fluid pressure rises.

+» Because liquids cannot be compressed, the increasing pressure
from the anterior chamber is transmitted to all parts of the eye,
and, in time, the blood vessels that supply the receptor cells of the
retina may squeeze shut. If this happens, cells that fail to receive
nutrients and oxygen may die, causing permanent blindness.

+«» Drugs, laser therapy, or surgery to promote the outflow of
aqueous humor can treat glaucoma if it is diagnosed early.
However, since glaucoma in its early stages typically produces no
symptoms, discovery of the condition usually depends on
measuring the intraocular pressure using an instrument called a
tonometer.

45

Glaucoma
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Photoreceptor Cells

% Cones ¥J#T 51 ~ BEYE ~ —TEEAEIEBBVBIR » M B @ HE
R o 1852 rods BI=Z - E%ﬁﬁiu%ﬁ:%&ﬂcw

<+ ASYEBZEIR (photopigments) » 2R (opsin) FREEE
(retinal) FEFR S TR © rodsgdphotopigmentsiLiig %835 (rhodopsin)
fmconesgyphotopigmentsBINZ B4F EBIRRE © B2 : VIIAZIEHELL,
rhodopsin » S REFIRZ VItA » thi] RRIELEEE TSR -
rhodopsin » OFLRE I EEERVS BIEBVEERFI5EE » 1FRIRIT
BISHNA BIE © retinal YAEEEEVItATRABLL - retmal[l&uﬁzi‘ﬁE’J’ﬁEz
& » ] DAEEEAL VItA - [H It retinal Z%EEEUFH: DS e

* TRABIR (retina) EAVTREMER - JREIHIRE REAS - BREHDIR
SEDCHIRIBIES - EEORBIEIL - ARSI @ E—RFEM
§9sensory R TN EVR BT EHBIRA Z 28R (ISR
) v {EiREMIRACGMP conc 1 fFIFHion channel » JLE ENak;
Ca » ARELRESEHIES @ iCHBIRINEBIR SRR, - m}i
i —BIREMBSEEVRIY - FIREMBRACGMP conc |
ERion channe 3SR BRI, o

48

24



Photoreceptor Cells
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Photoreceptor Cells: Rod Cell
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Physiology of Vision

% Photopigments are undergo structural changes upon light
absorption.
+ Retinal is the light absorbing part of all visual photopigments.
+ All photopigments involved in vision contain a glycoprotein called
opsin and a derivative of vitamin A called retinal.
— There are four different opsins
» A cone contains one of three different kinds of
photopigments so there are three types of cones.
— permit the absorption of 3 different wavelengths (colors)
of light
»Rods contain a single type of photopigment (rhodopsin)
»Bleaching and regeneration of the photopigments
accounts for much but not all of the sensitivity change
during light and dark adaptation.

53
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Figure 17-13 Principles of Anatomy and Physiology, 11/e
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Photoreceptor Cells: Cone Cell
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Pathway of Nerve Signal in Retina
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Figure 17-8 Principles of Anatomy and Physiology, 11/e
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Color-Blind
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Ml i Semicircular canal
A e Internal auditory canal
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Cochlear branch

Frontal — |
plane

Auricle <

| Lobule — Stapes
/ window =
Ehs?i: Round window (covered  To nasopharynx
cartilage by secondary tympanic
& memb
O External ear E:;:rl"al auditory rane) Auditory tube
@ Middle ear
Olnternal ear Frontal section through the right side of the skull
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Figure 17-16 Principles of Anatomy and Physiology, 11/e
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Transmission of Sound
Vibration
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Figure 17-20 Principles of Anatomy and Physiclogy, 11/e
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Organ of Equilibrium ==,

T olaliths
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a. Dynamic equilibrium: an b. Static equilibrium: the utricle .
ampulla of semicircular canal, and saccule. !

Physiology of Equilibrium
(Balance)

+» Static equilibrium
— maintain the position of the body (head) relative to the
force of gravity
— macula receptors within saccule & utricle
« Dynamic equilibrium
— maintain body position (head) during sudden movement
of any type--rotation, deceleration or acceleration
— crista receptors within ampulla of semicircular ducts
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Crista: Ampulla of Semicircular
Ducts
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Figure 17-22a Principles of Anatomy and Physiology, 11/e
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Figure 17-22b Principles of y and Physiology, 11/e
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Figure 17-19¢ Principles of Anatomy and Physiology. 11/e
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Deafness

+* Nerve deafness

— possibly nerve damage (CN VIII), but usually damage to
hair cells from antibiotics, high pitched sounds, anticancer
drugs, etc.

« the louder the sound the quicker the loss of hearing

— person may fail to notice loss until they have70 difficulty
hearing frequencies of speech
+ Conduction deafness
— perforated eardrum
— otosclerosis

— vibrations are not “conducted” to hair cells
70
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Meniere’s Disease
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