Introduction

The dorsallateral geniculate nucieus (LGNG)of th thlamus has bean long regarded as a smple
relay station for visual information passing from the periphery to cortex. If true, what does
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Results Summary

this design impart? Furthermore, why should the brain invest resources in constmdmg o maintaining
a nucleus for visual information if messages transmitted through it are not changed appreciably? We
know, for example, that the receptive field (RF) properties of LGNd neurons are very simiar to those

of their retinal ganglion cell inputs. We also know that the LGN, like other thalamic sensory relay
nuclei, recsives input not only from the periphery (the retina), but also from many cortical and subeortical
sources. In the case of the LGN, these other inputs significantly outweigh, in terms of synapse number,
the retinal input. In fact, the precise inhibitory circuitry and array of different transmitter receptors that
are located on both excitatory relay cells and inhibitory interneurons within the LGN indicate that
signals are modulated in complex ways.

With the exception of changes in firing patterns associated with major changes in an animal's state of
arousal (.., sleep versus waking), it has been difficult to define behaviorally relevant roles of thalamic
nucle like the LGNd. A number of models have proposed that the various inputs to thalamic nuciei fike
the LGNd may modulate signals related to task relevance and attention. Additionally, state-dependent
modulation has been demonstrated in the main target of the LGN, the primary visual cortex (V1) as.
well s in other cortical and subcortical areas that project directly to the LGNd. The few studies that
have examined directly the role of attention at the level of the LGNd have yielded conflicting results.
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1. Atotal of 90 LGNd cells were recorded during the Two
Stimulus conditions and a total of 58 LGNd cells were
recorded during the Single Stimulus condition. Cells were
recorded from all layers of the LGNd.

2. Sixty percent of LGN cells of all classes demonstrated
significant enhancements in peak response magnitude
(mean = 28%) and mean activity (mean = 26%) when

the correct target was in the RF, regardless of whether the
nonRF target location was in the hemifield ipsilateral or
contralateral to the RF. Only two cells showed significant

of activity when the nonRF target was correct
(in both cases the enhancement was less than 10%).

In this study we tested the hypothesis that LGN cell activityis influenced by attention by examining the Two Stimuli: One Hemifield Two Stimuli: Two Hemifields

firing pattern of single LGN cells while two monkeys performed three simple visuomotor tasks. In
support of our hypothesis we show that LGN cells change their firing pattern significanty depending
upon whether or not atiention is paid to a target.

Methods

‘Subjects: Two awake behaving bonnet macaque (Macaca radiata) monkeys
‘Stimuli: Small, isoluminant, colored squares optimized for each neuron
Detection of eye movements: Search cail

Physiological recordings: Extracelular, single-unit
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Analysis: The timing of significant modulations of activity,including visual response latencies, were
‘examined using a Poisson spike train analysis described originally by Legendy and Salcman (1985)
and applied by Hanes et a. (1995) (Fig. 2). Additionally, the mean firing rate of the cell was determined
forine pakcd o e the RF wes sk, Beceune th taks oed 8 uaccace, i peried of e

(mean = ~40 msec), as reported by the
Poisson analysis, and the saccade latency (mean = ~165 msec).
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3. Significant modulation of LGN activity was never observed
in the Single Target condition.

Conclusions

1. LGNd cells demonstrated enhancements
in peak and mean firing rate during tasks
where monkeys were rewarded for choosing
a target presented inside the RF over a
target presented outside the RF.

2. No changes in LGN activity were seen
when monkeys were rewarded for either re-
maining fixated or making a saccade to the
RF based upon a foveal cue.

3. These results suggest that LGN activity
is enhanced under conditions where
monkeys must allocate spatial attention to a
target in the RF.

4. Future studies will require that we
demonstrate these changes in LGN cell
activity in a task (manual) that does not
involve saccadic eye movements.
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