
Hypothesis
Attentional effects on cell responses in visual cortex are consequence of a common
mechanism that modulates the gain of negative feedback loops in visual neurons. We
hypothesize that a reduction in the magnitude of spike frequency adaptation can explain
the attentional effects at the level of single neurons.

Introduction
It has been shown that attention can increase the response of visual neurons to behavior-

ally relevant stimuli. Two general features of this attentional modulation are 1) it is

stronger for areas located higher up in the hierarchy of visual processing (Treue and

Maunsell, 1996; McAdams and Maunsell, 1999) and 2) its intensity increases over time

(McAdams and Maunsell, 1999).
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Methods
We recorded the responses of 167 direction-selective cells in area MT and 46 in area
MST of two macaques monkeys while the animals detected a direction change in a mov-
ing random dot pattern (the target) and ignored another change in a second random dot
pattern (the distractor) moving in the cells' preferred direction. In one attentional condi-
tion (attended) the target appeared inside the cells’ receptive field and the distractor out-
side. In the second condition (unattended) the target appeared outside and the distractor
inside.
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Conclusions
The attentional feedback loops hypothesis offers a quantitative and bio-
logically plausible explanation of the mechanism by which attention
modulates the responses of visual neurons. We proposed that attentional
effects across different cortical areas are the result of a common mecha-
nism that inhibits spike frequency adaptation at the level of single neu-
rons. An increase in the modulatory power of attention in cortical areas
located higher in the hierarchy of processing is the result of a chain of
modulatory effects across lower level areas.

Cells were classified as MT or MST according to the electrode position within the

recording chamber and their direction selectivity for linear and spiral motion. For each

unit, spike density functions (SDF) in the two attentional conditions were obtained.

These SDF were pooled across units to obtain average SDF for both (MT and MST)

samples in the two conditions.

Model: We modeled the attentional feedback loops by connecting 4 hypothetical neu-

rons, two MT units (U,V) projecting via feed-forward to each one of another two MST

units (U,V). Each unit possesses one or two negative feedback loops that modulate the

strength of its own inputs.
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