Head: Special Senses

¢ Taste
¢ Smell
¢ Vision
¢ Hearing/Balane




TASTE: how does it work?

-

¢ [aste buds on tongue on

fungiform papilliae
(“*mushreem-like
projections)

Eachl “bud® contains
several cell types |

threugl pere: and
chemically sense feps

Gustatery receptor: Cellis
commuRICatE WItH
cranial nerve axon
ENCINGS Lo trANSITIGE
sensabion to brail

Taste fibers “~ _
of cranial \ Gustatory hair

s Taste pore

Basal cell

Connective  Gustatory Supperting Strafified squamous
lissue receptor cell  cell epithalium of tongue

(c)
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FIve taste sensations

¢ Sweet—front
middle

¢ Sour—middle
sides

& Salty—front
Side/tip

¢ Bitter —back

9 Umamir=—
POSLERGI PIER/RX%

M&M, Fig




— Gusiatory corlex

11

Thalamic nuclaus (vantral
posterior madial nucleus)

= POns

| — Salitary nucleus in medulla oblongata

i

Facial nene (VII)

Vagus (nerve X)

Glosso pharyngeal narva (1X)

ARtERor 2/35 tonoUERAIRE-TAET))

Posteror 1/3! tenoBEHEPS
GlessephaR/MeEE))

PRary/mx: A (Vagus)
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Smell: How does it work?

¢ Olfactory epithelium in nasal cavity with
special olfactory receptor cells

¢ Receptor cells have endin@ss taai:
respond to unigue oro*ze}FF _

& Every edor has Osl.f.EJ Ll a Jﬁ‘”‘E LIf
LFIgQEers a Certeii

¢ AXONS off recepie): ceJJ.*
Pack: to) laraim

¢ Basall cells  coriaBEiiAl:

cells—they: are eRIN
contnuOESty,




Olfactory
epithelium |

inhalad air

(a)

@)ffcictory
gojfineliurn just
Upicler criolforrmn
gletie (of
gigrnoic bone)
lghs Lperior
nasEl
Sdaltneliurn at
pollclline

Frontal lobe of cersbrum

Oifactory tract
Olfactory bulb

— B — Olfactory bulb
= }T - Mitral cell
T - I#"'\-

, Glomeruli

Cribriform plata

A LR of ethmoid bone
M_ B M&

1 — Lamina propria connactive tissua

e r'::‘)—-m— Filaments of olfactory nerve

Dendrite

Olfactory —  Axon ==
gland _
[ E—

“—— Basal cell o

Olfactory receptor cell =

Olfactory < i i
epithaiium _ Supporting call —

()

Olfactory hair

Route of inhalad
air containing odor
moleculas

Olfactory hairs (cilia)
of oltactory
receptor call

Copyright 2 Pearson Education, Inc., publishing as Banjamin Cummings.



Vision

Movement of eye—extrinsic eye
muscles and locatioRgnreidli

Support of eye==lidsF OWssIE

tears, conjuRcive

Lens; anad fecuSine==
eyehalifane a/

Retina and‘ph




P Superior bl \Y/ ovement

Levator palpebrae

Rectus superioris p -5 N Of eye

Rectus medialis 3 _ S WA Rectus lateralis
3 {\"rlj

Rectus inferioris ' ‘. /_/
Left Eye |
v

nferior obliqgue ——~

-t =
=

Eye movement simulator
(http://cim.ucdavis.edu/ey

—
_ 4
es/versionl/eyesim.htm) :—ﬁ
‘,F




EXxtrinsic eye muscles

&
Muscle

Movement

Nerve

SuUperior
obligue

Depresses eye, (
turns laterallyz

| ateral rectus

Turns lateeliy

Medial rectus

SUPENIoK
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{HFE;

ehligue

ray ny na

\
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Site where : FR L R e L : e Eyebrow
conjunctiva : S
merges with N T _—— Eyelid
comea : ' :

Eyelashes

Palpebral _ 3 Pupil

fissure i
Lacrimal

caruncle

Medial
angle
(canthus)

Lateral
angle
(canthus)

L

Iris [l Rk Sclera

_ e e Sl B e et
with
conjunctiva)

Eyelid
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N

Support/Maintenance of Eye

‘0 Eyebrows: shade, shield for perspiration
¢ Eyelids (palpebrae): skin-coveredsivldsawvith

“tarsal plates” connecti,\/ie%_tissﬁeg:iﬁsi@e

— |_evator palpebrae SUPEIBKS rrrtb‘g e
(SUperior portion JSESHIeeHINTIUSEIE==\

¢ Canthus (pluralfcantigilE=CoifIEI=oIrREYE

— Lacrimal caruncle makes “sand” at medial
COrnNEer — -

— Epicantihzl oldSHNTciy/AAS N r)rur Egegyie;r

7

caruncle
—larsal glanedsg

s Eyelash—cilianaciens At pairellicle=infection




i,

Support of Eye--conjunctiva

Mucous membrane that coats
Inner surface of eyelid
(palpebral part) and then folds
back onto surface of eye
(ocular part) P

¢ Thin layer of connectivertissue
covered with stratified

. ' The conjunctiva || | ,.— :
C0|umnar eplthell [r) can be |||1'1'_|1_|,11_'|-l|:1 ; .".-"L

to the Po a1ch o a
kangaroo. g

¢ \Very thin and trars
shewing bleed v
URGEermeath (blo

Goeblet cells 1nfepn
SEcrete mucous te
MeISt

¢ Vitamin A necess
epithelial secret Jf]




¢ Lacrimal glands—

superficial/lateral in
orbit, preduce tears

Lacrimal duct
(naselacrimal duct)

mediall corner of eye
carries tears to nasél
caviiby, (fireguently,
ClOSEd IR MEWGHAS
EPRENS! 9y 4 Vi
usualiy)

Tears contain

Lacrimal gland

Slpport ofi eye--tears

Excretory ducts :,.-— Pt
of lacrimal gland ===

Lacrimal punctum

Lacrimal canaliculus

Masolacrimal duct

Inferior meatus
of nasal cavity

Mostril

MUCEUS;, antiooeiESIED
lysozyme (anti-
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[Eye as lens/optical device

il i :
Ora serrata M, flg 16.7

retinag

Ciliary body

Ciliary zonule ¢ - Retina
Comea ; . \ : : Macula lutea

Fovaa centralis E——

Iris - i L4
f (i ! . R . P-4

Pupi RN . T3 i el I— Pasterior pole

Anterior - [ — — b |

pole

Anterior
sagment

Leans

Scleral venous sinus
{Canal of Schlemm)

and vein of the retina
Posterior segment

[containg vilreous humaor) s Optic disc
) (blind spof)
(a)
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Light path: Cornea = Antennpie seomene—

Pupil = Lens >4 Bstenbr segment — Neural
I2V/ER Gl Fetinc BRI IERLEE Ketina




Eye as optical device--structures

. % Sclera (fibrous tunic): Is tough connective tissue
S “ball” that forms outside of eyeball
— like box/case of camera

— Corresponds to dura mater of brain

Cornea: anterior transparentd arlzea‘?sb@—‘iéfﬂ
(scratched cornea Is typicalSpPeRISTRIURAE BEQIT
focusing light =

Choroid Internal tofsclera/corihea

/ )

— Highly: vasculari
— Darkly pigmen e
CllianRy, 19eay/:
helds lens

sk colered pard
attached at base

PUpIlE GPENING
Retina: sensorV: |
transmits vis |




Site where : FR L R e L : e Eyebrow
conjunctiva : S
merges with N T _—— Eyelid
comea : ' :

Eyelashes

Palpebral _ 3 Pupil

fissure i
Lacrimal

caruncle

Medial
angle
(canthus)

Lateral
angle
(canthus)

L

Iris [l Rk Sclera

_ e e Sl B e et
with
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Eyelid
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Detail: Aperture and focus

el APERTURE

il ¢ Puplil changes
ANTERIOR .:;C::E:I.:r:x;::m_ \ ‘ l * | Shape due tO

e — 8 NEN B IRLERSICE—=
G| W et aufonomic

Postarior chambar

] " '. ] 1
Sclaral venous sinus il & - g
Limbus (comealscleral junction) J\, n ;;"- ]
|-:._.. "\: N TN .
:
~

Anterior clliary veln
kb
Bulbar conjunctiva ———

Sclera

Copyright & Pearson Education, Inc., publishing as Benjamin Gummings. | ‘ an | m atl on Of |e ns

FOCUS htt://artsci.shu.edu/bioIogy/Student%ZOPages/Ker%ZOKeenan/eye/lensmovementnrve.htmI)

« Ciliary muscles in ciliary b@%ﬂﬁi%%ﬂ away

« Elasticity of lens brings back to close focus
« Thus, with age, less elasticity, no close focus—far-sighted



Detail: eye color

¢ Posterior part of Iris always browmn in
color

¢ People with bro //r"_/J sleie aves Witn

pIgmeENnit thiroUuEREEINIIS

¢ People with sslue
clears, 1Isrowis JJJ
appears BIUE
IFIS/cornea




Petalls: Retina and photoreceptors

Retina Is outgrowth of brain
Neurons have specialized receptors at end with “photo
pigment” proteins (rhodopsins)

— Rod cells function in dim light, not coler-tuned
— Cone cells have three types: blue, redsgreen

— In color blindness, gene for oRE/PEr Gl HBE BRSNS EelCIEnts;
usually redl or green

Photereceptors sit on piEifiEiEeNEy /er of ¢l @Tﬂ@]ﬁ%ﬂgﬁae =
from melanocytes--melanenizpossiieNpRENigaI

Axons ofi photorecepielS BESS GId Lo OIF SUPEIHICIEI NG
photerecepior L)fJ

AXONs conglregatetaneNEaVeENEtine i opuc CH\ (oliricl er)
Fevea centralis is rdiecHiERItiN ERSFVRETEHGITTENES
focused most directi\zanENIzsH] cof) %115919131313’{“@1
(lewHight- RIGRE VISIeRHSESISIGHISSICEN )

Bloed vessels sipErdicieiNiens) JJ receptors (retlna IS good
SIgNI 1o CHECK TOIRSINENIRVET dISEaSE 1 digletes)

LI

@




Retina and

photoreceptors

Neural layer
of ratina

Choroid

Pigmented

: layer of retina

Horizontal

cell Rod cell
Frotoraceplors

Cone cell

Amacrine
call

Bipalar
cells

= Ganglion
cells

! N N Axons of ganglion
o ;‘ calls
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Outer
{external) ear

Ear/rlearing

ear i labryinth)
— |

| . A i b Ossicles
ﬁLLIJﬂCIE iy <o Entrance to
(pinna) | b Malleus mastoid antrum in
i 1 Sl (hammer) the epitympanic recess
'- — Incus
| AR (anvil) Semicircular
Lobule ! Stapes canals
S auditory (stirrup) Vestibule

canal

Tympanic membrane Vestibular

nense

Crwval window k.
(deep to stapes) Pharyngo-
tympanic
s audito
Internal window Eube 2
jugular
(b) vein
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OULEN Eal: aulicle S ElastcrCAMEUE AIIAGIIEC 0N EIINIS, GANAE)S
sound . ==

Viddle ear: ear ossiclesrtiansmtancNneanate sound

IRARER el cochIES, Pl ZEReRERsSERICIfcUlar camals sense sound
and equilnerEum




Middle Ear

¢ Exiternal auditory canal
ends at tympanic
mempbrane which
vibrates against malleus
on other side

¢ Inside middle ear
chamber

Epitympanic recass

— malleus—incus —>stapess
which vibrates on oveal
window: of InNner eals:

» Muscles that inhibite
vilbration when SOW

too IOUd e Pharyngotym- Tensor Tympanic  Slapes Stapedius

. = ~— panic ubea fympani membrane muscls
— TEensoer tympani . (mse?['? muscle  medial view)

right © Paarson Education, Inc., publishing as Benjamin Cummings.
on malleus) i i, =

— Stapedits m: (IRSERSIeEN M&M, fig. 16.19




Seamicircular ducts in Facial nerve

semicircular canals: Vestibular nerve

= Anterior ) .
Postari Suparior vastibular ganglion
. arior
Inferior vestibular ganglion
* Lateral
Cochlear nerve
Cristas ampullaras
in the ampullas Maculae
Spiral organ of Corti

Litricle in vastibule

Saccule in vestibula Cochlear duct in cochlea

Sitertic eciullioriurr, liriear rnotion
— Utricla, sziceule aire acc-shniaigac szics i) carriar (vestigule) of

levoy/rirrir]

3-D motion, angular acceleration  Auditory Nerve (Acoustic) ViI|
: receives stimulus from all to brain

— 3 sernicircular carnzls for 4, (,Z olaries Vestibular n.—equilibrium
Siotlpel Vigreitions Cochlear n.—hearing



vestibuli nerve

C OC h I e a-- h O J\“: ;\_N_%)} }% %,(_ Stapes Scala Cochlear P i A

Perilymph

Which is more
Incredible?
Retina or spiral organ?

Basilar Cochlear
window tympani membrane duct
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¢ Spirdl ergan Is receptor: epiti

¢ Range of velume and
astonisking =

s BasilaamenisianeNnnmnoreewn middle

— Thicker at start,_vibrates wWithrlewer sounds

— iRREReieRElsrates atnigher sound

- - - -
(=} (= ~ YR SN A iy o m m ;avm m m n



