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Abstract

The cortical sources of event-related-potentials (ERP)
using realistic source models were examined in a
prosaccade and antisaccade procedure. College-age
participants were presented with a preparatory interval
and a target that indicated the direction of the eye
movement that was to be made. In some blocks a cue was
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given in the peripheral location where the target was to be
presented and in other blocks no cue was given. In

1the pi trials were
presented randomly within a block; in Experiment 2
procedures were compared in which either prosaccade
and antisaccade trials were mixed in the same block, or
trials were presented in separate blocks with only one
type of eye movement. There was a central negative slow
wave occurring prior to the target, a slow positive wave
over the parietal scalp prior to the saccade, and a parietal
spike potential immediately prior to saccade onset.
Cortical source analysis of these ERP components showed
2 common set of sources in the ventral anterior cingulate
and orbital frontal gyrus for the presaccadic positive slow
wave and the spike potential. In Experiment 2 the same
cued- and non-cuied blocks were used, but prosaccade and
antisaccade trials were presented in separate blocks. This
resulted in a smaller difference in reaction time betweer
prosaccade and antisaccade trials. Unlike
experiment, the central negative
antisaccade than on prosa
the ERP component had i
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Experiment 1: Cueing Conditions and Eye Movements
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Reaction Times Effects Differ for Blocked Trials

and Institute for Mind and Brain

Event-Related Potentials for Pretarget, Presaccade

Averaged ERP for Pretarget 00V | G040 Fresaccase I
Prefrontal (Fp). 00 P——
Frontal ll'z.’l’ 400 1 |
————— 300 | |
200 1 |
100 1 1
Central and Parictal |
Cz, Pr) 0 . s ]

Blocked Mived Blasked

Uncued Cued

Averaged ERF for Presaccade

Presaccadic Spike Potential

Lateralized Brain Activity for Blocked Trials
Antisaccade EM > Prosaccade EM

Parietal Slow Wave

Antisaceade Eye Movements
Parictal Pre- and Past-Central ROI

| .

- Ipsitateral -
Parietal Pre- and Post-Central G

Prosaccade Exe Manements
Parictal Pre- and FPost-Contral RO

=W

Plﬂ!l‘lm/ﬂ

Prosaceadic Spike Potential

Comtralateral
Farietal Pre- amd Post-Cent

Current Density Reconstruction for Presaccadic SP

Prosacesde Eye Movements

O

Lateralized Brain Activity for Blocked Trials
Antisaccade EM > Prosaccade EM

saccade Eye Mabements
Fra e

A

Prosaccade Eye Movements
Frontal Pale

Vemtral ACC
Antiacesde Eve Moy emsenis Source Difference
Frout ale
-
R
.

Temporal Activation of CDR for ROI’s

g .- [ Frontal Pole "= (hrbital Frent Di S C u S S I 0 n
structural MRI; El Aoo- | amtereis nservat |
program to do invel ) | A = ' '_ W ,‘,\,;.‘;.’.I:...,.“_I‘ » The presaccadic spike potential was localized to the
st ia . m rt B -— T | _.;d-:-,_—“‘_._ .:- e orbitofrontal gryus and ventral anterior cingulate cortex.
L ) | 1....1,.;!‘:.'.':.’i?im'l" ) DerBIACE e YT It was larger for cued eye movements. The presaccadic
| wersing T parietal slow wave was larger for antisaccade than for
] " J prosaccade eye movements
o { . | r r /( _’_/' » Blocked trial presentations reduced the effect of cueing
Q U eS tl O n S . ﬁ L |.|m.\i.n.unu ) .' [ ; ey .’— | on the RT; i.e., seems to be a response set
J l pw,._a\:.::J — | Al ogd re— .m:w ;’___ - * ™™ . Negative slow wave is larger on blocked trials for
~ What are the presaccadic ERP | Warning Seimuten | m e | antisaccade eye movements, and this effect is lateralized
components occurring for | ety . in parietal and central areas contralateral to the eye
prosaccade and antisaccade eye fRmens
movements? What are the cortical - _,___..-—-/r\ | Fuosteriar Cingalate % » On blocked trials, there were larger cortical activity
sources of these components? % " contralateral to the eye movement, preceding the the
» What are the effects of “blocked” eye movement, in areas around the lateral frontal pole
trials, compared with “mixed- » Many of the prosaccade / antisaccade eye movement
choice” trials, on the ERP / cortical g brain activity found in prior studies, especially fMRI, is
. sources for these eye mo.vejments? i: due to blocked trials presentations. The ERP evidence
o :::;C:]Z:gs':za:?:’e;e:lli;zlw é suggest there is a response set for blocked antisaccade
L 1 P — % trials (reduced cueing effects; enhancement of spatial
L % . Superbor — Inferlor = orienting system contralateral to eye movements

[KEpeRepe—

control?




