
Physical

 

stimulusstimulus
Transduction into
nerve

 

impulses by
SensorySensory

 

receptorreceptor

Response to

 

stimulus: PerceptionPerception
(conscious

 

experience

 

of

 

sensation)

Modality
Location
Intensity
Timing

Stimulus
attributes

Sensory
 

system
 

physiology

Common
 

aspects
 

of
 

sensory
 

systems

Morphological
 

substrate: Molecular sensors

Mechanosensor Thermosensor Electrosensor ChemosensorPhotosensor

Each

 

receptor molecule

 

transduces

 

a specific

 

type

 

of

 

energy

 

into

 

electrical

 

signals.

5.1



Primary

 

receptor
Stimulus

Secondary

 

receptor
Stimulus

Types
 

of
 

sensory
 

receptor

Organization
 

of
 

sensory
 

pathways

1. Serial processing

2. Parallel

 

processing

3. Sensory

 

maps

Sensory
 

receptor cell

Concept

 

and

 

characteristics

 

of
the receptor potential

5.2



Stimulus
 

transduction
How does

 

a sensory

 

cell

 

transduce 

 
stimulus

 

energy

 

into

 

action

 

potentials?

5.3



Type

 

of

 

energy. Specialized

 

receptor tuned

 

to

 

‘adequate’

 

stimulus.

ModalityModality

Modality

 

is

 

encoded

 

by a
Labeled

 

line

 

code

Sound

 

frequency

 

(kHz)

So
un
d
in
te
ns
ity
(d
B)

100

75

50

25

1.5 2.0 5.01.00.5

Each

 

modality

 

has
submodalities

Coding
 

of
 

sensory
 

information

5.4



LocationLocation

Receptor projections

 

and

 

their

 

relay
neurons

 

organize

 

in a topographic

 

map.

Receptive
field

Sensory
unit

Overlap

 

of

 

receptive

 

fields

Spatial

 

distribution

 

of

 

activated

 

receptors.
Concepts

 

of

 

receptive

 

field

 

and

 

sensory

 

unit.

5.5



IntensityIntensity

Action

 

potentials

Threshold

Time

Time

TimePotential

 

in afferent

 

nerve

Receptor potential

Stimulus

 

at receptor

St
im
ul
us
in
te
ns
ity

D
ep
ol
ar
iz
at
io
n

D
ep
ol
ar
iz
at
io
n0

0

10

20

30

40

50

60

70

R
es
po
ns
e 
(N
um
be
ro
fi
m
pu
ls
es
)

Stimulus‐skin

 

indentation

 

(μm)

Stimulus

 

intensity

 

is

 

encoded

 

by
action

 

potential

 

firing

 

frequency

Sensory

 

threshold

1. Absolute

 

threshold

2. Differential

 

threshold Weber´s

 

Law ΔS
S

= k

5.6



Intensity

 

/ sensation

 

relationship

Stevens´s

 

Law
I sens

 

= k (S ‐
 

S0
 

)n

log I = log k + n log (S ‐
 

S0
 

)

Stimulus

 

intensity

 

at receptor

R
es
po
ns
e.
 F
re
qu
en
cy
of

ac
tio
n
po
te
nt
ia
ls

Stimulus

 

intensity

N
or
m
al
iz
ed
m
ag
ni
tu
de
es
tim

at
io
n Firing

 

frequency

 

has an

 

upper

 

limit

The stimulus

 

intensity

 

is
faithfully

 

coded

 

into

 

sensation

Stimulus

 

intensity

 

is

 

also

 

encoded
by the size

 

of

 

the responding
receptor population

Recruitment

 

of

 

sensory

 

units

5.7



DurationDuration

Duration

 

can be coded

 

by the
adaptation

 

of

 

receptors

1. Changes

 

in receptor protein

2. Changes

 

in amplification

 

step

3. Changes

 

in ionic

 

channels

 

and
neural excitability

Adaptation

 

of

 

sensory

 

receptors

Concept and molecular basis of adaptation

5.8



Lateral inhibition

Stimulus

Skin

Receptors

Relay
neurons

Spatial

 

distribution
of

 

excitation

Fr
ec
ue
nc
y

Relay

 

neurons

Stimulus

Receptors

AA

Inhibitory

 

mechanisms

 

in the relay

 

neurons

 

enhance

 

contrast

 

between

 

stimuli

Spatial

 

distribution
of

 

excitation

Relay

 

neurons

Receptors

Fr
ec
ue
nc
y

Stimulus

Stimulus

Receptors

Skin

Relay
neurons

InterneuronsInterneurons

BB

5.9



Types

 

of

 

inhibitory

 

mechanisms
acting

 

upon

 

sensory

 

relay

 

nucleus

Feedback (lateral)
inhibition

Feed‐forward

 

inhibition

Distal inhibition

Lateral inhibition: a different

 

view

5.10

Homework


	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10

