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The analysis of the visuo-motor transformation process for the orienting
movement in the brain stem reticular formation
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When animals make action against the visual target, there undergoes the process that the
visual information about the location of the target, which is perceived by the retina as represented
in the space (or extrinsic) coordinates, is transformed into the activation pattern of many skeletal
muscles, which is represented in the body (or intrinsic) coordinate system. At present, it is one of
the central issues of the neurophysiology how such transformation of the coordinate system is
performed by the central nervous system. In order $o solve this problem, we studied the orienting
head movement of the cat. When cats orient their head to the visual target, the information of the
target location is represented as activities of the neurones in the superior colliculus (SC) with
particular visual receptive fields. Then the output from the SC is transmitted to the neck
motcneurones pig relay cells in the brainstem reticular formation. We recorded the activities of
the relay cells in the reticular formation in unrestrained cats, while they are performing the task
of orienting head movements with various amplitudes and various directions. We recorded from
123 neurones in the nucleus reticular is pontis caudalis (NRPC), 115 cells in the nucleus reticularis
gigantocellularis (NRG} in 10 cats and 63 cells in Forel's field H (FFH) in 2 cats. Among them, 61
NRPC neurones, 52 NRG neurones and 20 FFH neurones showed phasic activities preceding the
head movements. The number of spikes during bursts monotonously increased with the ampli-
tude and angular velocity of the head movements. Most of the NRPC neurones preferred
ipsilateral horizontal and most of FFH neurones preferred upward movements. Many NRG
neurones preferred ipsilateral horizontal but some preferred upward, downward, contralateral or
oblique movements. The onsets of bursts were usually locked to the onsets of the movements but
in 10 NRPC neurones, they were locked to the visual stimuli with latency of 40-60 ms. Such
pattern of activity would characterize the visuo-motor transformation process during orienting
head movemernts, that is, in the downstream of the SC, horizontal and vertical components of the
head movements are generated vig separate pathways, NRPC and FFH, respectively, and they are
integrated at the level of the spinal cord or partly at the level of the NRG.
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