Lyman et al. BMC Neuroscience 2011, 12(Suppl 1):P331
http://www.biomedcentral.com/1471-2202/12/S1/P331

BMC
Neuroscience

POSTER PRESENTATION Open Access

A model of healthy aging and motor
inhibition in the basal ganglia

Kyle Lyman'", Joaquin Anguera® David Terman'

From Twentieth Annual Computational Neuroscience Meeting: CNS*2011

Stockholm, Sweden. 23-28 July 2011

The basal ganglia have received a great deal of attention
from modeling studies because of their putative role in
normal motor function including action selection and
sequencing, as well as their distubrances in Parkinson’s
disease. However, their interaction is complex, and is
thought to be more sophisticated than can be accounted
for by simple box and plot diagrams.

In the present study, we have examined trial by trial
variations in response times in the stop signal task for
both young (YA) and older (OA) adults. We compare
previously reported YA data [1] with data collected
from 18 older adults performing the same task. Unlike
YA, the OA do not show a specific pattern of response
times that is modulated by stop signal success in the
previous trial. Additionally, the OA did not show an
effect of inter trial interval (ITI) as was observed in YA.
Based on our behavioral data [1], we concluded that a
task switching interpretation was the most likely expla-
nation of the YA results.

We also compare the electrophysiological data col-
lected during the ITI from OA and YA performing the
stop signal task. In YA, the power spectral data revealed
a midline frontal theta effect with more desynchroniza-
tion following a stop signal trial. As in [1], we concluded
that this evinced a task set switching interpretation as
YA subjects went from a ‘ready to inhibit’ mode to a
‘ready to respond’ mode. In the OA data presented here,
we failed to observe a similar frontal theta effect, which
was expected given the lack of a behavioral result in the
OA subjects.

To test hypotheses about the role of the basal ganglia
in task switching in young and older adults, we have
developed a conductance-based network model of the
subthalamic nucleus, internal and external segments of
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the globus pallidus. The model incorporates cellular
properties described in previous modeling studies [3]
based on experimental findings. First we establish net-
work properties which lead to patterns of beta activity
that are consistent with observed phenomenon in
human subjects [2]. Next, we determine which network
parameters affect trial to trial variations in response
times within the model. Using this approach, we
examine how known changes in healthy older adult
basal ganglia may affect task performance. Similarly, we
discuss the implications for Parkinson’s disease.

Author details

'Math Department, Ohio State University, Columbus, OH 43201, USA.
“Department of Neurology and Physiology, University of California San
Francisco, San Francisco, CA, USA.

Published: 18 July 2011

References

1. Anguera JA, Lyman K, Gazzaley A: Neural correlates of response inhibition
after-effects. Human Brain Mapping Conference Barcelona Spain; 2010.

2. Swann N, Tandon N, Canolty R, Ellmore TM, McEvoy LK, Dreyer S, DiSano M,
Aron AR: Intracranial EEG reveals a time- and frequency-specific role for
the right inferior frontal gyrus and primary motor cortex in stopping
initiated responses. J Neurosci 2009, 29(40):12675-12685.

3. Terman D, Rubin JE, Yew AC, Wilson CJ: Activity patterns in a model for
the subthalamopalldal network of the basal ganglia. J Neurosci 2002,
22(7):2963-2976.

doi:10.1186/1471-2202-12-S1-P331
Cite this article as: Lyman et al: A model of healthy aging and motor
inhibition in the basal ganglia. BMC Neuroscience 2011 12(Suppl 1):P331.

© 2011 Lyman et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://www.ncbi.nlm.nih.gov/pubmed/19812342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11923461?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11923461?dopt=Abstract
mailto:KyleLyman@gmail.com
http://creativecommons.org/licenses/by/2.0

	Author details
	References

