
Cellular Basis of Sensation 
Somatosensation 

Principles of Sensory Reception 

Stimulus Features 

- Modality = types of stimulus  

o Mechanical – sense of touch, limb position, hearing, balance etc. 

o Chemical – taste and smell 

o Photic – vision 

o Thermal – sense of hot and cold 

- Spatial info: location on the body where touch/pain has occurred, location of where the stimulus has 

come from 

- Intensity: threshold (min detectable intensity), perceived strength above threshold 

o NOTE: sensory perception is not the same as sensory reception 

- Quality: colour, sharpness of pain, pitch of sound  

Receptors 

- Each form of energy must be converted into electrical signal for CNS to process – cells that transduce 

the signal = receptor 

- Receptors convert stimulus energy into a change in membrane potential 

- In single sensory system – classes of receptor that are sensitive to one stimulus 

- All sensory info from a single class of receptors = modality 

Receptor Potentials 

- Graded in amplitude and duration, proportional to 

stimulus 

- Integrative action – transforms RP to AP if threshold 

is reached  

o Increase in stimulus intensity is coded into 

frequency of AP firing 

- Graded receptor potentials: neurotransmitter from 

the stimulus is synapsed onto afferent nerve at 

chemically gated receptor-channel – creates 

graded generation potential 

- Nerve-ending potentials: where the nerve ending is 

the receptor (modified ending of afferent neuron) 

- Specialised ion channels: the stimulus is stretch, opening mechanically gated channels (RP) 

Accessory Structures 

- Accessory structures – are cellular/non-cellular structures that modify the stimulus before it reaches 

receptor 

- Generally, act as filters but can also amplify the incoming stimulus 

The Labelled Line Concept 

- When a particular population of neurons is active, the conscious perception is of a specific stimulus 

- The ordered relay from receptor to ganglion cell to the neurons in CNS = labelled line 

- Each modality has its own independent circuit 

Sensory Processing 

- Types of somatosensation: touch, temperature, nociception, proprioception (slide 14) 

Somatosensory Receptors 

- Specialised neurons that do not typically have synaptic input 


