GEenerairs Special
SIENSES

Distinguish between general and specific senses

Classity receptors; according to stimulus
detected, bhoay location, and histelegical
Structure

Describe the structures of the ear and eye

Explain the pathways off sound in the ear and
light 1n the eye

ldentify, descrine, and discuss the receptors and
neural pathways invelved infeach of the five
Special senses
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4 general senses

= Nociceptors 5 special
x [[hermoceptors senses
= Mechanoceptors _ Olfaction
x» Chemoreceptors _ Gustation
— Hearing
— Equiliorium

— Vision
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= speclalized cells' or cell processes
moenitering conditions In/outside body (—
extero- and Intereceptors)

Receptors are specific for a certain type of
stimulus — “receptor specificity”

All-sensory receptors are transducers,
changing Incoming stimulus of pressure,
vibratien, light, etc., Into electro-chemical
neuron Impulses.
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The larger the receptive field, the poorer ability to localize
stimulus (2 pt. discrimination test)
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Four General Senses|

1. Nociceptois L;l;‘m'}'.,
Respond te heat, mechanical 'gﬂm&d&” @f |

stress and chemicals —
associated withi tissue damage

Most concentrated in skin

Fast pain (to cortex, usually triggers
reflex)

Slow: pain (later, persistent, Indistinct
source)

Referred pain (visceral, “Incorrect”
source perceived)

(a) Free nerve endings



2) Thermoereceptors

Respond te changes In temperature

In dermis, skeletal muscles, liver and
hypoethalamus

Free nerve endings

receptors
> ieceptors

ca.50/cm? ca.200/.cm® ca Ssemt




S Mechanoreceptors

Respond to physical distortion of cell membrane (e.q.:
stretching|, twisting, campression)

Subdivided into

m Baroreceptors sensitive to internal pressures: blood
pressure, lung stretch, digestive tract tension

m Proprioceptors monitors of muscle stretch

= Tactile receptors - touch, pressure,
Vikration

Unencapsulated: free nenrve endings, Merkels dics
- fine touch

Encapsulated: Meissners corpuscles - fine touch;
Pacinian corpuscles - deep pressure



4) Chemoreceptors

Respond te small
concentration changes of
specific molecules
(chemicals)

Internal chemoreceptors
monitor blood
composition (e.g. Nar,
pH1 pCOZ)

Found within aortic and
carotid bodies

Very important fior
homeostasis



Special Senses

= Olfaction

= [ aste

= Vision Organ responsible ??
s Hearing

 Equiliorium
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Olfactory epithelium (210-20
Mie receptors / 5 cm?

Responds to molecules,
dissolved in mucus or lipids

Easy te recognize — hard to
categorize

(Only) neuren that can be
replaced in adult

Through cribriform plate of
ethmoid to olfactory bulb

Type of receptor??




Olfactory Pathways

RECEPLOr NEURGAS PASS INto craniun threugi crbiform
plate and synapse in elfactory bullds.

Olfactiony neurens are the only neurens KNewn
1. te reutinely replace themselves

2. 1o reach the cerebrum witheut Ssynapsing|in the
thalamus

Olfactory discrimination - Altheugh difficult tordescrie,
the number of different odors recognizable IS
IMmMmense:.
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(a) Papillae
and taste
sensations
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{c] A single taste bud

3 types of papillae

1) Filiform - thin, thread like
projections

2) Fungiform - shaped like
mushrooms.

3) Circumvallate - large target-
shaped bumps near the
back of the tongue

Papillae contain taste buds

Taste buds contain group of
receptor & support cells




EUSIaleR/ARAEY,

Cranial nerves VII, IX and X to nucleus solitarius
In medulla oblongata to gustatory cortex

Primary
sensory
cortex

~ Thalamic
nucleus

Cranial nerve VIl g : Medial
' lemniscus

Nucleus
- solitarius

Cranial nerve IX

Cranial nerve X




Heafner & EGUNINRItIn

EXTERNAL MIDDLE INNER
EAR N EAR EAR

Temporal bone
(petrous portion)

Vestibulocochlear
nerve (N VIII)

Pinna_ .. .\ Auditory
' : ossicles

S
L i :

i

Facial nerve
{N VII)

Bony labyrinth
of inner ear

~ Tympanic & To

membrane pharynx

Pharyngotympanic e
tube

2 other names??




Temporal
bone

External
auditory
canal

Tympanic
membrane
(tympanum)

Malleus

lncus

Footplate of
stapesﬁn

oval window

Tensor
tympani
muscle

-

~ Stapedius
muscle

Pharyngo-
tympanic
tube




x Bony labyrnth vs. membranous labyrinth
» Perilymph vs. endolymph

» Cochlea & vestibular complex

_ Cristae within
Lateral 11\ ampullae

Posterior

|nher Ear

Vestibular duct

Cochlear duct

Tympanic duct Organ of Corti



Vestibular
membrane

Tectorial

membrane Vestibular duct

(contains
perilymph)

Cochlear duct

(contains

organ of endolymph)

Corti

Basil o P, Tympanic duct
asilar e contains
membrane ool K [:ferilymph]
Spiral h
gar?glinn Cochlear Vestibulocochlear
branch nerve (N VIII)




Vestibular
duct

Bony cochlear e )
ywall fas A% Tectorial

membrane

R 3 Inner
Cochlear P Sl : — hair cell

duct

Vestibular _
membrane ¢

Organ
of Corti

Basilar

membrane .
Basilar

membrane

Tympanic duct



Auditory Pa

Cochlear branch o
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colliculus ) & High-frequency
imesancephalon) T | sounds
Motor nu_terL' = Cachlear branch
to cranial
nerve nuclei M . . .
e h
e = To inferior collic
tracts

opposite side

Cochlear nucleus

To thalamus

M;,;;.;QI;;LQM | To auditory cort
ta Spinal cord
through the

tectospinal tracts




VVestisulas Coniplex:

n Semicircular canals with ampulliae
(mutually perpendicular)

» Saccule and utricle (= fill' up vestibule)

Cristae within
ampullae

Vestibular duct

Cochlear duct

Tympanic duct Organ of Corti
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Otoliths

Gelatinous
material .
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\ision: Eyenall -
ACCESSOIN/ SIRUCLUIES

Superior Tendon of superior
rectus muscle oblique muscle

Lacrimal gland sl 2 Lacrimal punctum

Lacrimal S\ b LA Superior
gland ducts : O lacrimal canal

Lateral & F Medial canthus

canthus T Inferior
7 abde lacrimal canal

Lower eyelid - Lacrimal sac

Inferior
rectus muscle

Inferior :
oblique muscle Opening of
nasolacrimal duct

Nasolacrimal duct

Nasal concha




Palpebrae = Eydlid
= Continuation of skin

» Eyelashes

x Melbemian glands (on Inner margin of
id)
— lipidl richl product, fiu?
— bacterial infiectiem— — chalazien

» Conjunctiva (= mucous membrane)
— over cornea very thin (5-7 cells thick)



[FacHimalPApRpaREIUS

Lacrimal gland with several ducts - superior
and lateral to eye

Lacrimal puncta (superior and nfenor) - holes
near nese te drain tears

Lacrimal canaliculr - drain
tears to

lacrimal gland
r.atear (drainage) ducts

Nasolacrimal duct -
empities te nasal cavity

Secretion contains lysozym

Compare to fig 18.18
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) ; Superior oblique
s 4 recti B A T rare Superi¢

x 2 obligue

2 llnnervation?

Inferior obliq



The Three Tunics:

1) Ellbreus: Funiec (tough euter llayern)
sclera - white part ofi fibrous tunic

cornea - transparent avascular anterior part
imbus - boundary between the above

- hleavily vascular

with pupil hole - inner sphlnct
and outer radrall muscles

- muscle attached to
suspensory ligaments,
regulates focus of lens



FensaneiChamberseitheEye
Clllary body Ciliary muscle
Suspensory ligaments |

Zonulas

Anterior and posterior
chambers (= anterion
cavity) with agueous
AUMOor

Posterior cavity with
Vitreous humor

Fostaerior
chambr

Cataract A AN ) 'gﬂr"m"}ﬁg:g;'

n‘ . "N Path of aqueous
. N\ %D humor o0 0 1821



3) Nervous Tunic: Retina

Outer layer pigmented - Inner layer photereceptors
a) reds - black/iwhnite vision, dim light
9) CONES - color vision, Intense light

Bipolar cells - synapse with reds andi cones
Ganglioni cells - synapse with: bipelar cells

Oral serrata - anterior edge of retina

Macula lutea — fovea centralis - allflcones, hest vision
Optic disc — blind spot, Where eptic nerve exits eye

Optic nerve
See Fig 18.22



Layers of
the Retina

Sclera

'-ic I1'

choroid coat

]— Receptor cells

Y f .' Rod
fT*'* +— Cone

Retina — (J Sivotar
neuron Layer of

- connecting
neurons

Ganglion
cell

Impulses to g~ - Nerve fibers
optic nerve

Light waves Vitreous humor




Macula
lutea

Optic disc
(blind spot)

Central retinal
artery and
vein emergin
from center o
optic disc

clinical significance ?




LEFT EIDE I IRIEHT SBE

Visual Pathway

Optic chiasma - eptic nerves partially
Cress (lght side of the field of eacheye
combining and going to the lateral
geniculate on the rnght, those from the
lefit to the lefi)

Jlorsuperior colliculus and thalamus

To visual cortex in lobe

FiET CERE
HEMERHERE
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