
3.6 – Visual Processing
-  in light the vertebrate eye undergoes a signal cascade so there is less cGMP in the photoreceptor = closing of Na+  channels = hyperpolarization of the cell
· for organization see Photoreception page
· horizontal cells are found between the photoreceptors and the bipolar cells
· amacrine cells are found between the bipolar  and ganglion cells 
Horizontal Cells: play role in lateral inhibition
Amacrine Cells: influence bipolar cells and therefore the ganglion cells

Vertebrate Retina Functional Organization:
· photoreceptors release glutamate onto bipolar cells during hyperpolarization
· the effect of this glutamate release depends on the receptor expressed by the bipolar cell; can be excitatory or inhibitory
· bipolar cells always make excitatory connections with the ganglia cells

Center-Surround Receptive Fields; signal processing in the retina
· enhances contrast and boarders
· receptive fields have a center-surround organization; a central region surrounded by a rind that have different responses to light
On-Center Bipolar cells
· center photoreceptor hyperpolarization = decrease in glutamate release 
· here glutamate release is inhibitory so a decrease in its release ends up being excitatory
· surround illuminated= increase in release of inhibitory glutamate =hyperpolarization of their bipolar cellsOff Center Bipolar Cells
· prefer dark in center and light  surround
· weak response to diffuse darkness
· weakest response to diffuse light
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· prefer light in center and not surround


Colour (Frequency) Detection
· different photoreceptors express different photopigments; variable opsin proteins bind different chromatophores
· different wavelengths are absorbed by each chromatophore; therefore each type of cone responds optimally to one wavelength/colour
·  colours are interpreted as ratios of responses of various cones
Diversity in Colour Detection
· most fish, amphibians, reptiles are tri, tetra, or pentachromatic
· most mammals are dichromatic; we are trichromatic
· nocturnal species often lack cones for colour vision
· some animals like bees and fish can detect UV light (outside human range) to help them find food and better mates eg. the ornament stripe in northern swordtails; detected by females as a sign off attractiveness but not seen by predators

Visual Field Representation
Visual field: region of space detected by the retinas of either or both eyes
Binocular region: region where visual fields overlap, aids with depth perception by comparing the images received by each eye
Left Eye: detect the nasal region of the left visual field and the right temporal region
Right Eye: detects the nasal region of the right visual field and the left temporal region
· the nasal optic tracts cross over each other at the optic chiasm; continue in the optic tracts (not nerves)
· all of the right visual field information is processed in the left lateral geniculate nucleus
· all of the left visual field information is processed in the right lateral geniculate nucleus
· areas of the binocular zone are processed in both halves of the geniculate nucleus; it is here the images are compared[image: ]

· when the images arrive in the visual cortex they are inverted
Orientation Selectivity
· in the visual cortex neurons are tuned to orientation of stimulus
· respond selectively to bars oriented at particular angles
Direction Selectivity
· neurons respond preferentially to mouvement in one direction
· different directions cause different patterns and frequencies in Aps

Visual Information Regulates Circadian Rhythms[image: ]

· visual stimulus of light influences actions of the hypothalamus at 
the superchaiasmatic nucleus
· [bookmark: _GoBack]light triggers melatonin release which has widespread influence
 throughout  the body, keeps us awake
· stops secreting when its light
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