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Agonist: a substance that binds to a receptor and initiates a signalling event 
Antagonist: substance that binds to a receptor but does not stimulate a signalling event. Interferes with binding of natural ligand.

Ex/ Agonist: sensitivity NE > E
-this means that both agonists but alpha 1 receptor is more sensitive to NE than E
-to alpha 2, it is the same but closes the channel, is still agonist since it has a physical affect on it

Sensory Physiology
· Allows for selection to react 
· Ex/ Bats can echolocate
· Prey can also evolve to elude the bats by hearing the vibration

Process
1. Input to Sensory Receptors (eyeball)
2. Integration Centre via afferent (CNS)
3. Efferent to efferent organs and output

Ex/ A sense organ contains the receptor cells + accessory non-neural tissues to keep in place and make sure main organ receives signal

Sensory System Organization
· Sensory receptor; specialized cell to detect incoming sensory stimuli
· Ex/ rods and cells in eye to detect and respond to light

Classification
· Based on Location;
· Exteroceptors- detect stimuli occurring on the outside of the body (pressure, temp)
· Interoceptors- detect stimuli occurring inside the body (blood oxygen, blood pressure)
· Based on Stimulus Modality:
· Chemical- tasting and smelling
· Mechanical
· Light- via eyes 
· Temperature- via skin
· Magnetic fields
· Electrical fields 

Sensory Receptors
· Most receptors have a signal stimulus modality 
· Enough energy can overwhelm a sensor and react to a different type of energy
· Some have multiple modalities; Ex/ Ampullae of Lorenzinin (shark nose) sense electricity, temp, and touch

Steps in Sensory Reception
1. Reception of stimulus
2. Transduction of stimulus (amplification), stimulus converted to changes in membrane potential (electrical signal) 
3. Transmission of the signal to the integrating centre Afferent
4. Perception of the stimulus at the integrating centre 

Types of receptors

1. Sensory Neurons
· Afferent and stimulus leads to a “generator potential” (graded)
· AP generated at trigger zone if threshold reached

2. Epithelial sensory receptor
· Graded potential “receptor potential”
· Releases NT causing graded potentials and Aps in an associated afferent neuron
· Cell associated with the nerve and extra passing of NT to the nerve 

Stimulus Encoding
· Vary in modality, intensity, location, and duration
· Single AP getting it to brains

1. Encoding Modality;
· “Labelled line Theory”; Modality based on receptor type and afferent neuron, receptor specificity
· for polymodal receptors; temporal patterns and cross fibre coding
· cross fibre coding; individual receptors have individual sensitivity to modalities (based on ability to sense one modality better)

1. Encoding by Intensity
· Graded potentials vary in magnitude
· Encoded through changes in frequency of AP’s
· Higher frequency means a bigger stimulus 
· Or number of neurons acting at the same time (Ex/ touch: affecting more neurons or a bigger area then greater stimulus)

Stimulus-Response Relationships
· Dynamic range: range of intensities in which range of stimulti are encoded by receptor cells (from threshold to saturation)
· Reaches receptor saturation
· Threshold is the amount of stimulus you need in order to depolarize enough and create an AP
· Saturation caused by; all channels opened or closed, membrane potential maxes out and reaches equilibrium, maximum rate of release of NT
· Different receptors vary in dynamic range
· Discrimination of intensity changes with steepness of line 

Range Fractionation
· Groups of receptors, each are sensitive to a different range and they work together to provide finer discrimination across a wider range of intensities
· Coverage of the full range
· Population coding; use multiple receptors and afferent neurons to cover a range
· Logarithmic encoding; some receptors encode stimulus intensity logarithmically
· Discrimination of stimulus
· Fine at low intensities
· Coarse at high intensities
· Ex/ candle light in dark vs light room
· We don’t notice the difference in high intensities because we cant discriminate as well

2. Encoding Location
· Receptive field; region of sensory surface that, when stimulated, generates a response in the primary afferent neuron
· Neurons with small receptive fields provide more precise localization of stimulus 
· Distance between receptive fields affects ability to locate stimuli
· Overlapping receptive fields improves ability 
· Population coding: information about stimulus encoded in pattern of firing multiple neurons (by using more when stimuli coming in at same time, it becomes more refined)
· Lateral inhibition: increases contrast between signals from neurons at the center of the stimulus and neurons on the edge, allowing further discrimination
· Series of afferent neurons, strong stimuli in middle, weak ones on the side, middle picks up signal, nerve sends NT out, lateral neurons associated with terminus that tell the side neurons to be quiet
· Localizes point of pressure
· Nerve receiving the greatest amount of stimulus tells the others to be quiet



Contrast Enhancement
· Lateral inhibition crucial for photoreceptor receptive field organization and visual processing
· Enhances contrast for improved detection of edges and gradients 
· Black square vs white square, they laterally inhibit differently

4. Encoding Duration
· Tonic receptors; fire AP’s as long as stimulus is coming in  convey information of how long the stimulus lasts
· Receptor adaptation: AP frequency declines even when the stimulus intensity is maintained at a constant level (relaxation to stimulus)
· Phasic receptors: fire AP’s only when the stimulus begins (adapts quickly)  convey information about changes in stimulus but not duration 

Ex/ Pacinian corpuscule
· Receptors with an onion skin anatomy wrapped around, fluid filled
· With pressure, fluid moves out of way of pressure and receptor stops getting the signal
· Mechanoreceptors
· Notes when a signal comes in and goes away
· Lamellae 
· When removed, acts as tonic receptor

Sensory Systems by Modality
· Chemo-, mechano-, photo- reception
· Different receptors
· Mechanical; deformation causes ion influx
· Temp; temp sensitive Na2+/K+ channel
· Taste/olfaction; take in specific chemicals 
· Light; photo receptors, photons
· Similarities; stimulus parameters encoded by AP rate and pattern, message received, graded potential and AP to integration centre

Chemoreception
· Sense internal and external chemical environments
· Taste and smell
· Important for regulation, navigation, identification, nutrition
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