Receptors

Localisation: in membrame, in cytosol, in nuclei, in mitochondria




Receptor transform information from our sense to
biological signals = electrical Action Potential



Type of receptors for senses

Photoreceptors (rod and cone)

Mechanoreceptors (touch on the skin, sound
wave detection, wave detection in inner ear)

Chemoreceptors (detection of molecules in
food)

Termoreceptors
Cold 23-28

Warm 38-43
Fast chang...0.1 gradius
Slow change....bigger difference



Physiology of vision



Functional anatomy of the eye
Optical
Neural
Photoreceptors
Rods
Cones
Phototransduction
Mechanism
Termination
Light adaptation

Colour Vision



Optical anatomy of the eye

A ANATOMY Comaal

epithelium

Anterior chamber Pupil
and aqueous humor | | ( b,

Comea

Ins

Posterior

chambear
Ciliary
muscle—__

Vitreous humor

Madial | Lateral

rectus | | ractus
muscle Choroid.._ [ muscle
Optic disc F‘E*“”a‘\
(blind spot)
Sclara™
. Tt
Optic nerve ____ | Macula

Boron, Boulpaep: Medical Physiology,
2003

1 | i F
N/ /  Limbus
: Hﬁ\‘m Fﬂﬂal of Schiemm
:l :._,.-' I-"l .-": ___,.E'::'ﬂ]l.lﬂﬂ[i‘fﬂ

Optical portion of eye focuses
light thru cornea and lens onto
the fovea.

Cornea

Thin, transparent epithelium devoid of
blood vessels

Receives nutrients by diffusion from tear
fluid

Major refraktory portion of the eya, has
unmyelinated nerve endings sensitive to
touch and pressure

Aqueous humor

Produced by ciliary epithelial cells. Protein
free watery liquid that supplies nutrients
to cornea and lens

Maintains intraocular pressure and gives
shape to anterior portion of eye



Optical anatomy of the eye

4
A ANATOMY Comeal
epithelium
Anterior chamber Pupil] Comea
and aqueous humor | o
Posterior Limbus [
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/) / fibers epithalium
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rectus ractus
muscle ".,k Choroid muscle
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Sclera™ % \

.
e 1

] ——
Optic nerve_____ / { Macula
[ i 5

Iri

= Pupil

Aperture of the eye

is the colored portion of the eye, than can be seen
through the cornea

contains two sets of muscles
Controls diameter of pupil

=m Contraction of sphincter muscles = miosis

= Contraction of radial muscles = mydriasis

| Sphincter muscle

| Radial muscle




Optical anatomy of the eye

A ANATOMY Comaal

epithelium
Anterior chamber
and aquaous humor

Posterior
chambar

Pupil
|

|
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Ciliary
muscle-J_

Ins
/
/
I|'.I'

Lens
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Zonal
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|
Ciliary

Vitreous humor

Madial |
rectus
muscle Choroid.._
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. (blind spot)
Sclera™ \ }:WE‘“
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Optic nerve __ R

— | Macula
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epithalium

Comea

Limbus

Farral of Schiemm
4 _Conjunctiva

—Ciliary
body

| Lateral
ractus
muscle

.\"\.

Lens

Dense, high protein structure that
adjusts optical focus

Focus adjusted by process called
accommodation

At rest, zonal fibers suspend lens
and keep it flat

Focus on objects far away

Contraction of ciliary muscles
releases tension in zonal fibers

Lens becomes rounder
Focus on near objects



.~ FIGURE 12-8 Focusing point sources of light. (a) When diverging light rays enter a dense medium at an angle to its convex surface, re-
‘ractlon bends them inward. (b) Refraction of light by the lens system. For simplicity, refraction Is shown only at the corneal surface (site of greatest
~ refraction) although it also occurs in the lens and elsewhere. Incoming light from a (above) and & (below] is bent in opposlte directions, resulting
a1 b being above o' on the retina, (From Widmaier EF, Raff H, Strang KT: Vander's Human Physiology. 1160 ed. McGraveHill, 2008)




188 SECTION III Central & Peripheral Neurophysiology

(a)

Mormal sight {faraway cbject is clear)

Mearsighted (eysball 0o long)

Maarsightedness corrected

(b}

e e

Mormal sight {near object is claar)

Farsighted {syeball too short)

FIGURE 12-9 Commeon defacts of the optical system of the
eye. n hyperopia (farsightadness), the eyeball is too short and [ight
rays come to a focus behind the retina. A hiconvex lens cortects this by
adding to the refractive power of the l2ns of the eye. In myopia near-
sightedness), the eyeball is tooleng and light rays facus in front of the
retina. Placing a biconcave lens in front of the eye causes thelight rays
to diverge shightly before striking the eye, 50 that thay are brought to
a facus on the retina. (Frem Widmaier EP Raff H, Srang KT: Uander’s Human




Accommodation and associated

disorders

Flattened
Lens

Larger
Pupil

Accommodated
Lens

Smaller
Pupil

Accommodation of the lens is limited
and age dependent

With age, lens becomes stiffer and
less compliant.

Age related loss of
accommodation called
presbyopia

Accommodation accompanied by
adaptive changes in size of pupil



cataract




glaucoma




Accommodation and associated

disorders
14|
Myopia and Hyperopia -1 Myopia
=1 Image focused in front of retina
Myopia
(Nearsighted) -1 Far away objects appear blurry

1 Hyperopia

-1 Image focused behind retina
-1 Close objects appear blurry

Each can be caused by abnormal shape of
the eye as well.

Copyright © 2001 WebMD Corpomtion



Optical anatomy of the eye

A ANATOMY Comeal
epithelium
Anterior chamber Pupil Comea
and aquecus huQﬂr , ;’f s
. | | s
F"EIME.‘HI.’.:'I‘ M"\-.—ﬁ;‘:'__'=l i .,.":r IL|mt|us

chambar

apithalium W

Vitreous humor

Madial Lataral
ractus ractus
muscle Choroid.. muscle
Optic disc Hetina
(blind spot)
Sclera™ ' Fovea
; Tt
Optic nerve | ] | Macula

|

Vitreous humor

Gel of extracellular fluid containing
collagen

Canal of Schiemm Choroid
[/ _Conjunctiva

rich in blood vessels and supports the
retina

Retina

Neural portion that transduces light into
electrical signals that pass down the
optic nerve

Optic nerve exits at optic disc. Devoid of
photoreceptors: blind spot

Fovea is point on retina that has
maximal visual acuity



RETINA

Its organized on layers
Visual receptors+4types of neurons.
Many different synaptic transmitters

O

Pigment epithelium

Absorps light rays, prevention the reflection

of rays back through the retina

Contains melanin to absorbs excess
light

Stores Vitamin A

Photoreceptors

Transduce light energy into electrical
energy

Rods and cones

Ganglion cells

Output cells of retina project via optic
nerve

Bipolar cells — 12 different types occur

Horizontal cells

Amacrine cells - 29types have been
described

The neural elements of retina are bound
together by glial cells — Muller cells

=— |0 OpliC nerve

Eit:::‘laayﬂr { = =

| -Ganglion
Ganglion ~"| call
cell I?wer O . O Lateral

Amacrine information flow

Inner cell 2 &
plexiform { ‘h\. .
layar L A Proximal

Innar
nuclear
layer

Outer
plaxiform
layer

Outar
nuclear
layer

.1

&7

4

Ifg@egme

FPholo-
recaptor
outar

et

Pigment
apithalium

|

Vertical information llow

il
O

O

1
O

i
O

-~

it o T I T
Boron, Boulpaep, Medical Physiology, 2003



A CUENTEROF THE B FERIFHERY OF
RETINA (FOVEA,) THE RETINA

._,.,-r"'"_'_‘_'_‘—‘——._\_\_d_,_,—-—'—'_'_'_\_‘_‘_‘——\_\_\_

Ganglion c?

Periphery of retina

- High degree of convergence - large

receptive field Bipolar
=1 High sensitivity to light, low spatial
resolution
Fovea <
[

Electrical

-1 Low convergence = small receptive fields

- Lower sensitivity to light, high resolution
(visual acuity)

Rod. |

"~ Photo-"
receplors

" b
! .

The receptive field of ganglion
cells at the retina periphery is
much larger than that at the
fovea.

* Receptive fields ~
of ganglion cells




Visual acuity of fovea enhanced by:
Pigment

_~epithelium One to one ratio of photoreceptor to ganglion
cell

Ganglion
cell : : of Tt
B Lateral displacement of neurons to minimize
scattering of light
High density of cones
Foveola

Optic disc
o~ 16 - Cones
€ Rods
£
S T
>
2
o 8
°
o
a
3
g 4
o

80° 60° 40° Al 0° 20° 40° 60°

Nasal Fovea Temporal



Photoreceptors

Rods

Responsible for monochromatic,
dark- adapted vision

Inner segment contains nucleus
and metabolic machinery

Produces photopigment
Outer segments is transduction
site

Consists of high density of

stacks of disk membranes:

flattened, membrane bound
organelles

contain the photopigment
rhodopsin

"w”
L’Y”‘“m“’ Connecti ng

e mlnals /.ﬂ’_ cilium __ ”
Irifier S
segment | Nl][lr:.u::- |
ﬁrmndna | _‘
Free- << =
floating | i
{5 oty
Elllur‘n 'E@ disks :
I
) /“Ir
I

Quter | Disks™ =S i-

segment | 'U ; Dﬁg'ﬂsmﬂ
: R

e

o
(=



Photoreceptors

Cones

3 subtypes responsible for colou
vision
Inner segment produces

photopigments similar to
rhodopsin

Outer segments is transduction
site
consist of infolded stack
membranes that are

continuous with the outer
membrane

vesicles containing pigment

Ciliary
stalk -

Folding of

outer cell .

membrana

.___'\__"“C/

III;"'---.l
Synaptic
terminals |

Innar
segment

Mucleus

Mitochondna

g
gy '_:-I'll'um



Phototransduction: Dark current

Partially active guanylyl cyclase

cGMP-gated

channels \

dark

keeps cytoplasmic [cGMP] high in the E

s

Outer segment contains cGMP-gated

cation channels
Influx of Na* and Ca?*

Inner segment contains non-gated K*

Current
flux

S

selective channels
K* efflux
Resting, or dark V_, is -40 mV

concentration gradients maintained

by Na*/K* pump and NCX

o

o

K*-selective
channels

LU

= o Na*

=~
(0]

Quter segment

Cilium

Inner segment

- Active
transport
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Phototransduction

Photoreceptors hyperpolarize in response to light and release less
neurotransmitter

In darkness, the V_, of -40 mV keeps CaV channels in the
synaptic terminal open

photoreceptors continuously release neurotransmitter
glutamate

absorption of light by photopigment {’s [cGMP]
cation channels close
K* efflux predominates, hyperpolarizes cell (-70mV)
CaV channels close, decreased release of glutamate



Phototransduction: mechanism

Photopigment rhodopsin is the light receptor in
rods

opsin
G-protein coupled membrane receptor

Retinal= retinene1

Light absorbing compakind

the aldehyde & CHatf CH
form of retinol or
Vitamin A i ne S H

C
Light l {':”*’-’f-' H““H

retinal changes conformation from 11-cis to

all-trans after absorbing a photon All-zrans retingd

H:l.': L1H~ H {_‘H.: H |:_H1 fﬁ[}
isomerization of retinal activates opsin




Outer sagment membrane .
Sac bl N Incident light
cGMP | I}
phospho- | | Structural change in the
Rhodopsin 'raqsdl.cin digsterase . [ retinene; of photopigment
Disk \ / ' Conformational change |
. AT ' of photopigment
b - !
'““x\
GTP 5',Gr-:::— cGMP ' Activation of ransducin
Mat J.L
Light
4 - —td Activation of
- hosphodiesteras
cGMP-gated TR osp_u‘l g
channal = L
EER Decreased

Rod outer segment intracallular eGMP

_ i

Closure of Na+ channels

FIGURE 12-14 [nitial steps in phototransduction in rods.

Light activates rhodopsin, which activates transducin to bind GTP. This
activates phosphodiesterase, which catalyzes the conversion of cGMP
to 5'-GMP. The resulting decrease in the cytoplasmic cGMP concentra- _l.lr
tion causes cGMP-gated ion channels to close.

Hypsrpolarization

sl -
darkness. The amount of rhodopsin in the receptors therefore Decreased felauae of

0 A o, . synaptic transmitter
varies inversely with the incident light level,

1

Responsa in bipolar calls

CONE PIGMENTS and other neural elements

FIGURE 12-15 sequence of events involved in
Primates have three different kinds of cones. These receplors  phototransduction in rods and cones.
snthzerve calar wicinn and racmand s awinn e b Tiadab af e




Phototransduction: mechanism

Outer segment Visual pigment G protein cGMP Phosphodiesterase
membri (rhodopsin) (trans}ducin) /"

|
“““““““ | /
/ \ Extracellular
CytOplasm space

Disc ~L I
Cp—a 7 )
\ : ZLIL J! /\ E/Eang;?ated
g atp” P 5-GMP 0“3 ‘/%\ -
Absorption of a photon isomerizes retinal
Converts opsin to metarhodopsin |l
Metarodophsin Il activates the G-protein transducin
Activates cGMP phosphodiesterase (PDE)
PDE hydrolyzes cGMP to GMP
Decreased [cGMP] closes cGMP gated cation channels
Photoreceptor hyperpolarizes, less glutamate released

e invine)




Phototransduction:; termination

Activated rhodopsin is a target for
phosphorylation by rhodopsin kinase

Phosphorylated rhodopsin inactivated by cytosolic
protein arrestin

All-trans retinal transported to the pigment
epithelium where it is converted back to 11-cis
retinal, and recycled back to the rod

Activated transducin inactivates itself by
hydrolyzing GTP to GDP




Phototransduction: light
adaptation

Eyes adapt to increased light intensity and
remain sensitive to further changes in light
Optic adaptation:

Constriction of pupils to allow in less light
Photoreceptor adaptation:

The closure of cGMP gated channel reduces
inward flux of Ca?* >decreased [Ca?*]
Ca?* induced inhibition of guanylyl cyclase
removed
More cGMP made - reopening of some cGMP gated
channels - influx of cations = slight depolarization

Photoreceptor can once again be stimulated

(hywvwnearnnlarized\ hyy nhnotone




Colour Vision

3 types of cones, each conte
photopigment with different
absorption spectra

-

o

o
|

420 nm — blue 75 -
530 nm — green
560 nm - red

Colour interpreted by ratio o
cone stimulation ;

Light absorption
(percent of maximum)
\®] &)
(6) o
| |

Blue Rod Greer d
cone

I ~=—

Orange (580nm) light

con? e

stimulates: 0
Blue cone — 0%
Green cone — 42%
Red cone — 99%

0:42:99 ratio of cone
stimulation interpreted by
brain as orange

|
400

I
500

|
500

1
70C

Wavelength (nanometers)

Violet Blue Green RG]

Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition

Copyright @ 2011 by Saunders, an

imprint of Elsevier, Inc. All rights reserved.

Guyton Figure 50-8



Colour Vision: Disorders

- Malfunction of one group
cones leads to colour
blindness

-1 Most common form is red
green colour blindness

Either red or green con
are missing

Difficulty distinguishing
from green because the
colour spectra overlap !
of cone stimulation is
affected = impaired ne
interpretation of colours
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Retinal circuitry: review of cell
types

rods and cones synapse on bipolar = -
. ' = layer
cells and horizontal cells | = -

Quter nuclear

layer

horizontal cells make lateral G D layer
inhibitory synapses with surrounding \ .

1 uter
bipolar cells or photoreceptors plexiform

bipolar cells make synaptic
connections with ganglion cells and
amacrine cells

B H : /B Inner

nuclear
layer

Direction of light

Inner
plexiform
layer

amacrine cells transmit signals
from bipolar cells to ganglion cells or
to other amacrine cells

Ganglion
cell
layer

ganglion cells transmit action
potentials to the brain via the optic

Optic fiber

nerve

B&L Figure 8-7 patiwey peitGy



Retinal circuitry: key features

2 types of bipolar cells

On center: hyperpolarized
by glutamate

Off center: depolarized by
glutamate

Bipolar and horizontal cells
play a role in lateral inhibition

Important for increasing
visual contrast

Set up “surround”
arrangement of ganglion

cell receptive fields
B&L Figure 8-7

Direction of light

Indirect
pathway

L
G

\
) &

[

=22

><

p

G

Receptor
layer

A Quter nuclear

o i

layer

QOuter
plexiform
layer

Inner
nuclear
layer

Inner
plexiform
layer

Ganglion
cell
layer

Optic fiber

Direct
pathway




Receptive fields

Photoreceptor receptive fields include retinal area that, when
stimulated by light, results in hyperpolarization of individual
photoreceptor

Small and circular
Ganglion cell receptive field size determined by
ganglion cell type
degree of convergence of photoreceptors and bipolar cells
and field type by retinal circuitry (lateral inhibition)
On-center/off-surround
Off-center/on-surround

Where in the retina is there is there
a high degree of convergence?




Receptive fields

Light

On-center/off-surround Central spot

Light shines on center of o

ganglion cell receptive field -

ge}nglion cell increases AP

firing | HH i

Light on surround region - Peripheral HII [T |

decreased AP flrlng Sp((;; center cell responses |
Off-center/on-surround

Light on center = decreased } ‘ H HH

AP firing @/

Light on surround -

increased AP firing \

B&L Figure 8-8 (G Off-center cell responses




Neural circuits of retinal receptive
fields

36|
surround centre surround
Ganglion cell

: .
receptive
5 i i ﬁ
On-center / f T\ Off-center

bipolar and bipolar and

ganglion \é (i )/ ganglion

cells cells




Neural Circuits of R
Receptive Fields
Light stimulus on center:

- | glu release from central
photoreceptor

= | inhibition of on-center
bipolar cell = depolarization

1 1 NT release - on-
center ganglion cell
excited

less glu available to excite
off-centre bipolar cell >
hyperpolarization

= INT release—> off-center
ganglion cell inhibited

"”‘/.-Clml_‘ti
O

Depolanized Depolarized

Hyvperpolarized

w
:!:';'{-i
[ ] 'l'l‘- -i‘

Drecreased A
tr:]uwr.mtl'tr __ Of-center
refease ' ”"'r#blpn;lhr cell
COin-center —_—
bipolar cell — H‘H'lr}‘.u*r‘—
Depolarized polarized
[ncreased Decreased
transmitber transrmakter
release ]'l'_lL-EI.EL
Chn-center 'f_-—'-fcl ‘:Hf-t.".-:ntn:r
zanglion cell Crecreased

Increased firing rate

firimg rate

ganglion cell



Surround

Neural Circuits of Retir
Receptive Fields

Light stimulus on surround:

/,Eunt'ﬁ

O

Hyperpolarized

| glu release from surround O
photoreceptor Hyperpolarized

Increased

| excitation of horizontal cells =2  |transmitter
| Inhibitory NT released

| inhibition of central
photoreceptor 2 1 glu

Dl:pul rized

Horzontal
cell
&

released

T glu hYperpolarizeS on- G‘Jl-;.'l:r1l.'-e:'r-'"""'_fﬂ &HDH-&tntrr
1 I'_'I 1l.|. . ‘|.] |_.. .|] c ”

center bipolar cell and polarcell \\\ ipolar ce

Hyperpolarized Depolarized

depolarizes off-center bipolar

Ce” w o] Increased
transmuatter

On-center ganglion cell release

inhibited, off-center ganglion '”““'-ﬂ_m.a.rﬁﬂ —

Increased ganglion cell

ganglion cell
firing rate

Ce” eXCited Decreased

firing rate




Retinal receptive fields:
outcome

Surround arrangement and lateral inhibition allows
ganglion cells to respond best to contrast borders in
a visual scene

Ex. Reading dark letters against a white background
Respond only weakly to diffuse illumination

.
"-
| ®
'“HH /
A On-cantar fiald F OH-canter fiald

B&L Figure 8-¢E Dittusa illumination J Diffusa illumination



Ganglion cell types and

projections

cell \

F ganglion

<zl \_\
iy
b

P cells
Project to parvocellular layer of LGN

Tonic firing, small surround receptive
fields,

Important for colour detection, form and
detail of visual image

Parvo-

Masno-

Lateral geniculate nucleus

6

5

cellular
layers
A

1 mm

cellular

layers

{ i;_;_:'.: "

cells
Project to magnocellular layer of LGN

Transient activity, large surround
receptive fields

Convey information about illumination
and movement

W cells

Resemble M cells, large diffuse
receptive fields

Function is less clear



Left visual field Fixation point Right visual field
1]
1

L] | LLLLL L1 1] I O I <§
Visual <} T 1111 1T T 1] P 1T T 11
\ AN AN J
h'd N '
Monocular Binocular Monocular
pathway segment segment segment
Light from binocular zone :
strikes retina in both eyes

Monocular zone only strikes 4

retina on same side as light ,f Left/right

nasal
hemiretin
a

Optic /
nerves / Fovea

The right visual field is projected to
the and

hemiretina

The optic nerves segregate and rovea _
carry information from Left Right
temporal ~ _ temporal
hemiretina N Optic hemiretin
Each chiasm a
crosses at the optic chiasm A
The optic tracts carry information ys N A
from _ J
to Optic /
: tract o
the brain racts e
Left Right
hemisphere h E‘@igure 8-9

Copyright & 2008, 2004, 1998, 1993, 1988, 1883 by Mosby, Inc., an affiliate of Elsaviar Inc.



FIGURE 12-11 Intracellularly recorded responses of cells in
the retina to light. The synantic connections of the cells are also Ind’
cated, The eye s unigue in that the receptor potentials of the photore-
ceptors and the electrical responses of most of the other neural
elements in the retina are local, graded potentlals. The rod (R} on the
left is receiving a light flash, whereas the rod on the right is receiving
steady, low-intensity illumination. The responses of rods and horizon-
tal cells (H) are hyperpolarizing, responses of bipolar cells (B} are eithe:
hyperpolarizing or depalarizing, and amacrine (A4) cells produce depe
|arizing potentials and spikes that may act as generator potentials fo:
propagated spikes of ganglion cells {GQ). (Reproduced with permissien fror




Optical illusion

N
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Obr, 712, Heringova modiflkace Z8' lnerovy figury.,
Dlouhé rovnobéiky se zdaji shihat ke stfadu nebo k olkraji. Tento klam je podminin drobngjmi
pohyby obi, kterd jsou strhoviny Bilkmgmi dsedlami.
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At the AUDITORY system is an array
of miniature acoustical detectors
packed into a space no larger than a
pea.

These detectors can faithfully
transduce vibrations as small as the
diameter of an atom, and they can
respond a thousand times faster than
visual photoreceptors



-xternal

Outer ear / middle ear

Temporal bone
,;gjﬂ'h . Tympanic cavity
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Middle ear — transport acustic stimuli by air




The Aud|ble Spectrum

100 1,000 10,000 100,000

20-20,000Hz

ELEPHANT
5-12,000Hz

DOG
50-45,000Hz
CAT
45-65,000Hz
MOUSE
1,000-100,000Hz
BAT
2,000-120,000Hz

BELUGA WHALE
1,000-120,000Hz

DOLPHIN
75-150,000Hz




Middle ear: Impedance

M ‘r:'l'r\h Tale
. . Waleus
o Stapes
.|I.':;l." = Incus
LIRS _— -_.'.
Wi W
\ L =
Audrory canal

Twmpanic membrane
Credl window

Figurs 52-1
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window
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Transmission of Sound Waves in

{
—

he Coc

oval Seala vestbul
Stapes  Window and scala medsa
-
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Figura 52-3

Section theough ana of the hums
ol the cochlag, (Drawn by Syvia
Colerd Kesna. From Fawcet OW:
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The Organ of Corti
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Excitation of the Hair Cells
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Hair Cell Receptor Potentials
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Smell

Secundary olfactory neurons

Tract actorius Odorant chemoreceptors
Olfactory epithelium
- lrritated by substances which:
dissolves in nasal mucus,
Bulbus olfactorius % - area 5 cm2
1 - Phylogenetically the oldest sense

\

Henning's classification of odors:
Floral, fruity, bitumen,
Spicy, putrefactive, burnt

Sensitive sense
(methyl mercaptan=garlic-400pg/1 | air)
receptors adapt quickly

- Hypoosmia —anosmia

- -hyperosmia
ayer of nasél mu 0sa

l—j /|
Cifi] offacto
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The Olfactory Epithelium and
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Olfactory System

Olfactory
tract

(C) Diagram of the basic pathways for processing olfactory information.

(D) Central components of the olfactory system.









Physiological and Behavioral
Responses to Odorants
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Taste

caliculus
gustaltorius
spojivove
tkanivo
porus
gustatorius

alerentné
Nervove

ry afferent nerv

chufové
receptory
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Taste buds — taste chemoreceptors

irritated by flavor substances dissolved in saliva

Taste receptors in the cups on the mucous membrane of the tongue,
epiglottis, palate and pharynx

Ovoid shape, 50-60sterri, 40 own flavors

Receptors=hair cells protruding into the oral cavity

Afferent fibers adhere to the base of the taste bud

(50 threads per 1 cup)

e Basic modalities: sweet — salt
sour — bitter
- umami (triggered by glutamate)




The Organization of the Taste

(A) (B)
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Central Processing or laste
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medial nucleus
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Taste pathways

From the front 2/3 of the
tongue

—chorda tympani — nervus
trigeminal

From the back —

glossopharyngeus nerve
rius

Receptors are also adaptable,

‘\ n.glossoph
c

“’f 1. vagus

Low resolution between two
substances

Constantly renewed
Hypogeuzia (decrease in taste
activity)

ageuzia - hypergeuzia

ar.







GUSTATORY CORTEX

,nmctuanhﬁr
the perception of taste




