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Receptive Fields

ON-cells respond with an

excitatory burst when light
shines on the center of their
receptive field.
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Receptive Fields

ON-cells are inhibited when light
shines on the periphery of their
receptive field
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Receptive Fields

ON-cells respond with fairly
constant activity when light
shines on their entire
receptive field.
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The retina uses contrast rather than absolute
light intensity for better detection of weak stimuli.

47




il 4y (B o (BelS =3 pe (oihadgs sla Johe 359050 45 098 (oo B Slej (SwinS la plane o

oS Sy el | gaoge Ll ol jegs B oS oo SS Lo ay 5 sl IS

Receptive Fields

OFE-cells are inhibited when light
shines on the center of their
receptive field

light

Receptive Fields

OFF-cells respond with an
excitatory burst when light
shines on the peniphery of
their receptive field

light
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Receptive Fields

Overlapping receptive fields
provide contrast enhancement.

Overlapping ON-Cells:
Light striking the center of one
field will strike the periphery of
another field resulting in
excitation of one cell and
inhibition of the neighboring c il
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The Muller cell hypothesis of the ERG b-wave.

Depth profile of light-induced changes in the

extracellular concentration of potassium ions (_VK)
and of local field potential (_V0)
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The pathways of the extracellular currents that

have been suggested to underlie the generation of the
ERG b-wave. The two sinks (OPL and IPL) reflect the

increase in extracellular potassium ions due to lightinduced

electrical activity. The vitreous serves as a

large current source due to the high potassium

conductance of the endfeet of the Muller cells
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The effects of barium ions on the ERG responses of the rabbit. Saline solution
containing barium chloride

was injected into the vitreous of the right eye and saline into the vitreous of the
left eye (lower and upper traces respectively). The ERG responses after 2 hours

were augmented in the eye injected with barium ions
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Isolating the oscillatory potentials from the bright flash ERG response of the
human eye (a) by applying a

digital filter (b). An FFT procedure was applied to the isolated oscillatory
potential in order to obtain the power

spectrum (c)
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The effects of BaCl2 on the STR and extracellular potassium ion concentration
recorded from the proximal retina of the dark-adapted cat. Barium ions eliminate
the STR but have no effect on the light-induced increase in extracellular

potassium concentration in the proximal retina
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Light Adapted Dark Adapted
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The ERG responses of a volunteer that were elicited with the same light

stimulus during continuous
background illumination (A) and after 30min in the dark (B). Note the different
temporal properties and

amplitudes of the two responses
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dark-adapted human
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ERG responses that were recorded from one subject with corneal electrode in
the dark-adapted state.

Several intensities were used covering a range of 4 log units
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The relationship between the a-wave amplitude and the b-wave amplitude for 20

subjects with normal
vision. The average (continuous line) and the range (dashed lines) are given.
The data points (red circles and blue triangles) represent data from normal

subjects recorded in two different laboratories.
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Alagille syndrome: ERG normal or subnormal

Albers-Schonberg syndrome (osteopetrosis): ERG often abnormal
Alport’s syndrome: ERG normal or subnormal

Alstrom’s syndrome: ERG abnormal

Ataxia with isolated vitamin E deficiency (AVED) and RP: ERG abnormal
Bassen-Kornzweig syndrome (a-beta-lipoproteinemia): ERG abnormal

Cockayne’s syndrome: ERG often abnormal
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Cystinosis: ERG abnormal in older children

Flynn-Ard syndrome: ERG sometimes abnormal

Friedreich’s ataxia: ERG sometimes abnormal

Hallervorden-Spatz syndrome: ERG often abnormal

Infantile phytanic acid storage disease: ERG usually abnormal
Jeune’s syndrome: ERG usually abnormal

Joubert’s syndrome: ERG abnormal

Kearn’s-Sayres syndrome: ERG some abnormal
Laurence-Moon-Bardet-Biedl syndrome: ERG usually abnormal
Methlmalonic aciduria with homocystinuria: ERG some abnormal
Mucopolysaccharidoses:Hurler; Scheie; Hunter: ERG often has b-wave attenuation
Myotonic dystrophy: ERG abnormal, dim scotopic ERGs

Neuronal ceroid lipofuscinosis:

Haltia-Sanavouri; Jansky-Bielschowsky; Batten’s: ERG often has b-wave attenuation
Neuropathy ataxia and retinitis pigmentosa (NARP): ERG abnormal
Refsum’s disease : ERG often abnormal

Saldino-Merzbacher syndrome: ERG usually abnormal
Senior-Loken syndrome: ERG usually abnormal

Spinocerebellar atrophy Type 7 (SPA7): ERG abnormal

Usher’s syndrome: ERG abnormal

Zellweger’s syndrome: ERG usually abnormal
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Fig. 19b. Fundus photo of patient with Qguchi’s disease depicting
Mizwo-Nakamura phenomenon of goid to rust colored fundus.
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2) Severe retinitis pigmentosa

3) Retinal aplasia

4) Total detachment of retina

5) Ophthalmic artery occlusion
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Fig. 26. Normal ERGs and ERCs recorded from a person
with cone dystrophy.
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Occipital scalp electrode locations using 10-20 International System. The INION is the
skull location at the position shown. The Nasion is on the bridge of the nose, between

the eyes
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Functional MRI sections of the occipital visual areas showing maximal blood flow
(activity) during visual pattern stimulation. Maximum is red, minimum is blue to

purple.
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Lateral
Geniculate
Nucleus

Three views of maximum EEG activity in LGN
while person views a small reversing checkerbpoard pattern.

Courtesy of V. Youssofzadeh, University of Ulster.
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Three views of maximum occipital EEG activity while
person looks at a small reversing checkerboard pattern
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Posterior
temporal
cortex

Fig. 3d. Three views of maximum posterior temporal cortex
EEG activity while person watches reversing checkerboard.
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Pattern reversal VEPs recorded from adult female with unilateral optic
neuritis. N75, P100 and N145 waves are labeled. VEP traces of Right and Left
eye stimulation are displayed. The vertical tick marks are 1 uV intervals.

The RIGHT eye peak latencies are normal range. The LEFT eye peak times
are significantly slow. The Interocular differences are shown in lowest box.
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