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Stimulus transduction
How does a sensory cell transduce

stimulus energy into action potentials?
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Coding of sensory information

Modality

Type of energy. Specialized receptor tuned to ‘adequate” stimulus.

Sensory system  Modality

Stimulus energy

Receptor class

Visual
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Somatosensory
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Olfactory

Vision
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Somatic senses:
Touch
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Pain
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Taste
Smell

............. Sound

Pressure
Displacement
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Chemical

Chemical
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Chemoreceptor

Chemoreceptor

Chemoreceptor

Sound intensity (dB)
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Location

Spatial distribution of activated receptors.

Concepts of receptive field and sensory unit.

Receptor projections and their relay

neurons organize in a topographic map.
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Stimulus intensity is encoded by
action potential firing frequency

Response (Number of impulses)
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Normalized magnitude estimation

Intensity / sensation relationship

The stimulus intensity is

faithfully coded into sensation
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Stevens’s Law

log I=1og k+nlog (S-S,

Firing frequency has an upper limit

Stimulus intensity is also encoded
by the size of the responding
receptor population

.

| Stimulus intensity at receptor

Response. Frequency of
action potentials

Recruitment of sensory units
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Duration

Adaptation of sensory receptors

A Slowly adapting receptor

B Rapidly adapting receptor

570 pm

§90 pm
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Duration can be coded by the
adaptation of receptors

Concept and molecular basis of adaptation

1. Changes in receptor protein
2. Changes in amplification step

3. Changes in ionic channels and
neural excitability
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Inhibitory mechanisms in the relay neurons enhance contrast between stimuli

Lateral inhibition
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Homework

Types of inhibitory mechanisms

Y : : acting upon sensory relay nucleus
Lateral inhibition: a different view

— Excitatory synapse

l — Inhibitory synapse
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