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Editorial

In this editorial, I aimed to give brief information about retinal
lateral inhibition (RLI), an important visual phenomenon. Lateral
inhibition (LI) was first discovered in horseshoe crabs and cats.'
However, its mechanism was first defined by Baylor et al’ In
neurobiology, lateral inhibition (LI) or lateral antagonism is defined as
the inhibition of the neuron’s response to a stimulus via the excitation
of the neighboring neuron.*'° LI prevents the spread of action
potentials from the stimulated neurons to the lateral neighboring
neurons. Cells using LI have existed mainly in the cerebral cortex and
thalamus. LI has been observed in the retina and lateral geniculate
nuclei of the animals in experimental studies. Although LI has
been identified primarily in the processings in visual sensation, it
also occurs during sensory procedures such as touch, hearing, and
smell. #1° Retinal lateral inhibition (RLI) is also known as contrast
encoder. RLI creates a stimulation contrast allowing increased
sensory perception and enhances the contrast between the center and
the periphery in a stimulated region. If activated at the same time,
neighboring photoreceptors react less, although they are activated
alone. Thus, when fewer neighboring neurons are stimulated, a neuron
reacts more strongly. RLI is that the rod and cone photoreceptors in
the perception zone interfere with each other to be active, inhibiting
the response to central illumination by an increase in environmental
illumination.'® When a certain type of cone is stimulated at a point,
the same cone sends an inhibitory signal to the adjacent cone carrying
the same photosensitive pigment to it with the help of horizontal cells
(HCs). RLI is the main mechanism for achieving high visual acuity,
sharpening the sensory location and color discrimination, which is
involved in the transmission of contrasting edges in the visual image
and increasing the contrasting sharpness.>’ 10

After the light beam comes to the retina via crossing the cornea,
the pupil and the lens, it then bypasses ganglion cells (GCs), amacrine
cells, bipolar cells, and HCs to reach the rod photoreceptors. The
rods are stimulated by light and give a neural signal to stimulate the
HCs. However, this stimulating signal will only be transmitted to the
GCs by rod cells in the middle of the GC receiving area, because
the HCs respond by sending an inhibitory signal to the neighboring
rod photoreceptors. The central rod cells send light signals directly to
bipolar cells transmitting the signal to the GCs. Amacrine cells also
provide LI to bipolar cells and GCs for various visual calculations
such as image sharpening. Lastly, visual inputs are sent to the thalamus
and cerebral cortex. LI is directed by HCs in the vertebrate retina.
The mutual synapse between cone cells and horizontal cells mediates
negative feedback. RLI allows visual images to be transmitted to
the central nervous system with appropriate visual contrast. Visual
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contrast is enhanced by LI in some amacrine cells. This prevents the
excitation signal from spreading to the environment by dendrite and
axonal branching.>1°

Information received from the environment is suppressed by the
information received from the center. During your eyes closed, if you
close the tip of the pen at the tip of your finger, it can be recognized the
place in which the pressure is localized although the circumference of
the ground collapses under the primary effect of pressure. RLI explains
the Hering grid illusion, simultaneous contrast, and Mach bands.>”"1
In the visual system, RLI improves the perception of the edges and
increases the contrast. HC is primarily responsible for RLI. HC
receives chemical synaptic inputs from photoreceptors and produces a
feedback signal via the release of the neurotransmitter (the reciprocal
synapse).>”"°In conclusion, RLI is a visual phenomenon performed
by HCs and amacrine cells in the retina. It achieves high visual acuity,
sharpening the sensory location and color discrimination, which is
involved in the transmission of contrasting edges in the visual image
and increasing the contrasting sharpness.
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