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Connectivity changes after cognitive training in young and aged rats
Colon-Perez, L.M. (UF Psychiatry); Turner, S., Lubke, K.N., Burke, S.N. (UF Neuroscience); Febo, M. (UF Psychiatry)
Introduction : Changes in large-scale neural connectivity are a hallmark of brain aging that have been linked to cognitive decline. Recent behavioral models for probing the integrity of inter-regional communication along with advances in functional MRI offer a unique opportunity to study functional connectivity in conjunction with quantification of the neurobiological mechanisms that underlie alterations in large-scale network communication.
[image: image2.emf]Experimental: In this study, we determined how cognitive training on an object-place paired association (OPPA) task, which requires interactions between prefrontal, medial temporal and subcortical structures, altered functional connectivity in young (4 mo, n = 5) and aged (24 mo, n = 5) Fischer 344 x Brown Norway F1 hybrid rats. A resting state fMRI dataset was collected in a 11.1 Tesla Bruker system. All rats were scanned for three sessions: before cognitive training, after two weeks of training on the OPPA task in which both young and aged rats were not performing above an 80% criterion (second session), and after four weeks of OPPA training in which the young rats, but not old, were performing at criterion (third session). A 1-shot spin echo EPI sequence was acquired with acquisition parameters for a total acquisition time of 10 mins (an image was acquired every 2s). Anatomical scans for image overlay and reference-to-atlas registration were collected using a fast spin echo sequence. Time series fMRI signals were extracted from each region of interest (ROI) based on the atlas-guided seed location (150 total areas). The correlation values of the graphs were thresholded for each subject to create matrices with equal densities (e.g the top 15% correlation values). Network matrices were normalized by the highest correlation value, such that all matrices had edge weight values ranging from 0 to 1. The networks were quantified with the following graph theory metrics: node strength (sum of edge weights), and rich club (highly interconnected subnetwork commonly termed as hubs).
Results and Discussion: Young rats did not show differences in global node strengths between the three sessions; however, the aged rats showed an increased in node strength connectivity after the first training session at high node strength values. The areas involved in increasing the node strength values in the aged group were: anterior cingulate, cortical, striatal. Particularly the rich club increased after the first session in the aged group and was maintained during the third session.
Conclusions: This suggests an engagement in learning as rats aged in a subnetwork (comprised of anterior cingulate, striatal area, somatosensory, motor, insular, and motor cortex areas) that is not engaged in learning of young rodents.
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Figure 1. Connectivity alterations in aged group. Connectivity indices show a larger engagement of the network in the second and third session. This is observed in the number of nodes with high degree (> 40) and node strength (> 15). This points to a larger number of nodes increasing its basal connectivity with training in young and aged rats.














