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(Sensory System)
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Usenaunae

 Usziamuasnisiuaanuiddn (Modality of Sensation)
J 625U (Receptor)

 uiasuainuddn (Sensory Tract)
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UsENNYBINITIUAUFEN
(Modality of Sensation)

J . . .
*%* General Sensation, Special Sensation
(lawn nsUBIAY, N1SIATY, N1SSUNAY, N1SSUTE)

/ . . . . g
%°* Exteroception, Interoception, Proprioception (nﬁ55Uﬂ’JﬂaJ§§nﬁ]ﬂn
#7UMA1992989319018 LLaziinasadaulinnsnana)

conscious Vs unconscious proprioception,
kinesthesia (n155u3MsiARaulnI)

0 : :
*%°* Touch, Pain, Temperature Sensation

fast vs. slow pain
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é’h%’ummiﬁn (Sensory Receptors)

° Chemoreceptors: ° Mechanoreceptors:
* Chemical stimuli in * Touch and pressure.
environment or blood ° Nociceptors:
(pH, CO,).  Pain

° Photoreceptors:

* Rods and cones.

° Thermoreceptors:

* Temperature.
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General Sensation

. Output system
Integrative system

Printer
Loudspeaker

Monitor
Projector

» Central processing unit

Input system

Keyboard
Mouse

Digital camera
Sound recorder
Scanner

N
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n15lagu (hearing)

Malleus Incus Stapes

\ L\

*Hair cells of Inner Ear

Footplate of
stapes at
oval window

Cochlea

\
\ ]
. . B g
el 7 !
s Y fed
T 1 7 y
. \ )

Eustachian

, ~ / tube

Auditory Tympanic
canal membrane
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Malleus

\ Incus Oval Scala Tectorial
—Stapes wingw vestibuli ~_membrane
] r‘,’,‘;?,t,'gggg Helicotrema
A\ S I
: ) =) \ tyn?;a)aani Co(;:lll'\‘lfar
T } = - .\_ : SN — _.i = 2 — =
membrane ,_ S erilymp
Round
window
Basilar—
membrane
a A a o qQua . . )
o ENﬂ’J’]%JﬂQQEN‘VI’ﬂ‘ViLﬂﬂ vibrations U84 basilar membrane
] %4 o
a K [
HINEUNUYU
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& .« o
N15UDILNU (Vision)

m / Detection of stimulus
o

~ Stimulus
l
Transduction
/3‘ (generation of sinsory potential)

Transmission of information

Modulation of information

\)

*Cornea and
lens focus
licht

*Retina detects
licht

Perception
(image formation - recognition)

=N

€5
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Visual Acuity and Sensitivity

% Fovea U52Naunie cones ansId9u 1:1

o Peripheral regions Usznaunig
rods Sunmiiduastios anwinudan 219 wn
cones Fuuawnnnsznuiag i 3 & fie 187 URU uAs
(nsUmIUBAd RN cell UNNENNURAUNR)
WANITUIUVDG rods UaeuIne

o Visual acuity greatest uag sensitivity lowest Lia
LEIRNAYUU fovea \
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Neural Pathways from Retina

Copyright @ The MoGraw-Hill Companies, Inc. Permission required for reproduction or display.

Point of fixation
(eyes are focusing
on a close object)

Monocular field
\_ __—Binocular field =
~—Macular field  Ganglion{ "

cells - T
A w P u [
g Lens Bipolar— HL Q:‘?%\ “ / f: i I\ \\f Optic
X netina colis Ui ))Wl) Tl WG nerve
Optic nerve —\ Macula lutea
P ™ Rods pofnes Rods
. . ™ In Tovea
Optic chlasma\x;:
Optic tract / * Lateral
S A" " geniculate nucleus
collious G\ 1 /4 Optic radiation ~
visual Wlloze . \
seflexes) 3\ 7/._Occipital lobe of A ‘\
w7 cerebrum (visual cortex) -
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normal
eyeball

Long eyeball; rays focus in front of Concave lens allows subject
retina when viewing distant objects. to see distant objects.

G Nearsightedness

Figure 27.9 Common
abnormalities of the eye with
possible corrective lenses

normal —
eyeball

Convex lens allows subject

Short eyeball; rays focus behind
to see close objects.

retina when viewing close objects.

o Farsightedness

Uneven lens allows subject

Uneven cornea;
rays do not focus evenly. to see objects clearly.

Astigmatism
B Z



1. Optic nerve
2. Optic chiasm

3. Optic tract

4. Lateral geniculate body
5. Optic radiation

6. Visual cortex (striate cortex)

A
9 L
e

N &4

Ry
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Clinical Features of Visual Pathway Lesion

1. optic nerve

A 2. optic chiasm

3. optic tract

4. & 5. optic radiation

A. unilateral blindness

B. bitemporal hemianopsia

C. left homonymous
hemianopsia

D D. left inferior homony-

mous quadranopsia

E E. left superior homony-

mous quadranopsia
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N15auNau (smell)

Copyright © The MoGraw-Hill Companies, Inc. Permission reguired for reproduction or display.

Olfactory bulb Mitral cell

* " (secondary
. OIf _
\ traet oY Olfactory neuron)

\ bulb _Tufted cell

‘. Interneurons—++__ - (secondary
¥,
| e neuron)

Glomeruli

_Cribriform
-~ plate of
ethmoid
bone

—Olfactory
receptor
_ heurons

“Columnar

\ epithelium

\"\ aps i
Cilia.
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Figure 27.5 Olfactory cells in humans o

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

olfactory bulb neuron olfactory tract

frontal lobe of
cerebral hemisphere

olfactory bulb

olfactory epithelium

nasal cavity

odor

molecules ( Sensaty

nerve fibers

olfactory —
epithelium

supporting olfactory o
cell cell

olfactory cilia of
olfactory cell

odor molecules
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Olfactory bulb Olfactory tract
Glomerulus Second-order
\ olfactory neuron
\

= o \
/ R | ‘.
:/ .‘ " :
‘/ ."-. .3
/ ‘M' }’.\ '-" » o
= e 4 e
’(’ ," [ P \~\\\\ te do
/e N B
LG 3

= ;

Cribriform Olfactory
plate receptor cells
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Olfactory Pathways

A. olfactory epithelium
B. olfactory bulb

C. nucleus of diagonal band of Broca

D. periamygdaloid cortex Ve TN
E. cirticomedial amygdala G N
F. entorhinal area

G. septal nuclei

® |. olfactory nerve

1. olfactory tract

2. lateral olfactory stria
3. intermediate olfactory stria _ / | ‘
Q

4. medial olfactory stria
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N155U54d (taste)

*Taste buds

B .,y
"




20

74

AAUSUSANAU

| B BITTER
SOUR

] SALTY
B SWEET ¢

22/02/59
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Specialized Receptor

*Cells of epidermis

Merkels’s
discs

Meissner’s
Root hair corpuscle
plexus Free nerve

ending

™ Ruffini endings
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Temperature

* Inaglungy free nerve ending
Q/ vy Y <

° IUAIMUIANIDULYU
*fia3uAuBuagUSLIMMLBYY dermis.
*A5uAUsauatanludu dermis.
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— Free nerve
. endings
Section of
Epithelial
cells

Epidermis —

Sensory
nerve fiber

Epithelial
cells
Dermis  ——

Tactile (Meissner’s)
corpuscle
(touch receptor)

Sensory nerve
fiber

Lamellated
(Pacinian) corpuscle
(pressure receptor)

Connective tissue
cells

Sensory nerve
fiber
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Somesthetic areas Motor cortex

. —— Cerebral cortex — o
——Thalamus and ——
brainstem
Thalamus
r
Y5 Bulboreticular
/ — Pons formation
Cerebellum ——Medulla = Syin
I i _— o Pain, cold,
Spinal cord Spinal cord i (e
1 nerve ending)
Q/“ Pressure
(Pacinian corpuscle)
/ Touch ﬂ (Expanded tip
— W receptor)
° Touch
\\’idessner's corpuscle)
| =2
Muscle spindle

D (T Temperature Golgi tendon
- ———— 9 V apparatus Muscle Kinesthetic receptor
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N13AUANEUAS (balance/ equilibrium)

*AIAIUANAINIANHNAAVDIT19NEE AB
proprioceptors Magluygulu (inner ear)

*Jsznaunae

®*Dynamic-semicircular canals

® “static”- utricle and saccule
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nalnn1sauANNIsARaUln luy

*1aiin13n32AU hair cells Tu vestibular apparatus 3z¥i1u
WUl sEamaNa9an VIl v

1 [-%4

* idulaUszamaananiazasdyailun cerebellum wag vestibular
nuclei Y99 medulla.

‘dﬂé’a};@ﬂm‘lﬂﬂ’mqu oculomotor center ¥11%il eye movements

= v 2 v . o ) ¥ a = =
*TuvnizngINUARNIINILAY spinal cord v lviiansiadaulnam
head, neck, and limbs.
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Vestibular Apparatus and Equilibrium

Copyright & The MoGraw-Hill Companies, Inc. Permissi quired for reproduction or display.

* Equilibrium ﬁaﬂq'm"m@.a Anterior canal

vestibular apparatus @1
TUYedaU1IAEUNTIAINIY  Posterior canal |
wseluuaala ’

*Vestibular apparatus

o , ~ Auditory
UsznNaunlg 2 d9U A

nerve

1. Otolith organs:

® Utricle and saccule.

2. Semicircular canals.

~N
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Cochlea

Copyright & The MoGraw-Hill Companies, Inc. Permissi quired for reproduction or display.

Apical turn

Scala vestibuli \e;% Cochlea
(co[}tamsh )| 4. Middle turn
perilympn) .~ _From oval
Cochlear duct ¢ \§_™% window
(contains /N Vestibular
endolymph)—-#8S ) < membrane
Scala ‘ — Basal turn

tympani /" Basilar
contains N\
g)erilymph) membrane
Spiral organ
Vestibulocochlear” " To round ~ (0f Cort) ‘\
nerve (VIII) window \
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Primary
somatosensory
cortex

Third-order
neuron

Third-order -
neuron

Primary <50 =
somatosensory ///‘{ j )
/
/// :

~——y

¥ )
¥ L }\Jv/

Second-order Second-order
neuron neuron
Medulla oblongata
= Decussation of
R 7’ - medial lemniscus
/Dorsal columns
| > ' Spinal cord Lissauer’s
First-order e tract
neuron . k\
(afferent) N> Anterolateral

2

ﬁ. » /

quadrant

First-order
: - Nociceptors ork neuron
Proprioceptors thermoreceptors (afferent)

or
mechanoreceptors

(a) Dorsal column-medial lemniscal pathway (b) Spinothalamic tract

© 2011 Pearson Education, Inc.
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Vestibular nerve

Scarpa's ganglion

Macular hair cells responding to tilt.

Kinocilium

Utricle  Saccule
2

Otolith Cochlea

(a) organs

cells

Vestbuiar == %

nerve axons

Semicircular
canals

Head straight Head tilted
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Peripheral receptor

- peripheral nerves

BEm) nerve roots

- spinal cord
- thalamus

- sensory cortex
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USLaINSUAUNE
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A dermatome is an
area of skin supplied
by a single spinal
nerve for the
modalities of
sensation.A
knowledge of the
dermatomes can
help to localise
problems involving
the spinal cord or
nerves |



' Leg Trunk ,q;m
Forearm -
Hand
‘ Genitalia hiltle
Middle

",

g m
@ . :l.. _ NJ'K-.
Thumb

Foot

Index

Eye
Mose

Face

Upper lip

Lower lip

Tongue and pharynx

Intra-abdominal
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Pain Sensation

perception

stimulation

R

W“ﬂ INYINGNEIIUIANTTID
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transmission

transduction




Spinal cord section

e Posterior (dorsal)

column ipsilateral
(crosses at medulla)
m proprioception
m vibration

e Spinothalamic tract
contralateral (crosses at

spinal level)
® pain
= light touch > Anterior corticospinal
= temperature > Lateral corticospinal — 5
. §
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Pain Pathway

5 Mast cell
Q\

Substance P

Histamine

Noxious

signal
9 Dorsal root

Noxious
signal

Blood _
vessel £

X

Substance P

Spinal cord
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Spinothalamic Tract

To brain Substantia gelatinosa

Zone of

Lissauer
Dorsal root
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Axons of

=~ .. third-order
¢ neurons
—
—— Cerebral
cortex

Medial lemniscal tract
{axons of second-order
neurons)

Medulla oblongata

Fasciculus cuneatus
{axons of first-order
sSensory neurons)

—_—

Fa ~ Joint stretch receptor
i (proprioceptor)

Spinal cord

Fasciculus gracilis
{axons of first-order
sSensory neurons)
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Y o/ YR
Huledseamuadnugan

Fiber
Conduction
Function diameter
Fiber type velocity (m/s)
(Hm)
Aa Proprioception 12-20 70-120
Ap Touch, pressure, 5-12 30-70
Ad Pain, cold, touch 2-5 12-30
C Pain, temperature, 0.3-1.3 0.7-2.3
some

mechanoception

INYIRYINEYIIUIAAITID

&=22  Police Nursing College



First pain
P
®
N ]
c
e s s e ) ‘ c
L)
) :
* Time
Noxious
stimulus
> Second pain
C ? <
—4 €
5 c
©
a. —
* Time
Noxious
stimulus
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Limbic system
(memory and emotion)

Hippocampus and fornix (limbic system)

Frontal lobe

Thalamus
Hippocampus

Amygdala Frontal lobe

Hypothalamus

Olfactory bulb
Temporal
lobe

Cerebellum *ADAM.
®* Memory - the storage and recall of information

®*Learning - an adaptive change in behavior caused by memory

* Memory is necessary  for learning!!
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The Limbic System

Septum pellucidum

Indusium griseum

Corpus

callosum

| Fornix
Anterior

commissure

A Mamillary
body

| QU

Subcallosal
area

Fimbria

Paraterminal
QyTus

Hippocampus
Amygdala

Parahippocampal gyrus

Intralimbic Gyrus - Fornix & Inner Arc

~
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Autonomic Nervous System
Usznaunie 3 sTuunan

1. Sympathetic system
“fight or flight reaction”
2. Parasympathetic system
“rest and digest”

3. Enteric nervous system

( ANYIAGNYIVIAATID
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Homeostasis is a dynamic balance
between the autonomic branches.

Rest-and-digest: Fight-or-flight:
Parasympathetic Sympathetic activity
activity dominates. dominates. ‘
Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings. Figure 11-1 \ \i
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STRESS CALM
SYMPATHETIC PARASYMPATHETIC

N T

PUPILS EXPAND PUPILS SHRINK

FAST & SHALLOW SLOW, DEEP
BREATHS BREATHS

S~
HEART PUMPS \ HEART SLOWS
FASTER

m GUT ACTIVE

GUT INACTIVE

-
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External stimuli
(sight, smell, taste, lep Central nervous system

-

thought of food)
/ [ Long reflexes |
Visceral afferents Extrinsic visceral (autonomic)
efferents
| \
Internal Chemoreceptors, Local (intrinsic) Effectors:
(Gl tract) osmoreceptors, or nerve plexus Smooth muscle
stimuli mechanoreceptors (“gut brain”) or glands
Short reflexes l
Gastrointestinal Responge:
wall (site of short Change in
reflexes) contractile or

secretory activity
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