Network disruption in Alzheimer’'s disease and
behavioural variant tfrontotemporaldementia v m ay mepicaL
@ A = % RESEARCH

UNIVERSITY OF Philipp Loske!, Alison Murray!, Claude Wischik®?, Vesna Vuksanovié! Funding a heatthier furore. SCOTLAND

" ABERDEEN 1 Aberdeen Biomedical Imaging Centre, University of Aberdeen, Aberdeen, UK
2 TauRx, Therapeutics, Aberdeen, UK T Taqu Pharmaceuticals

3 School of Medicine and Dentistry, University of Aberdeen, Aberdeen, UK

Innovation in neurodegeneration

Introduction Participants and Methods

Aim: (|) To investigate differences in the default mode network (D|\/||\|) Participants: 200 randomly selected subjects from a large sample of patients with AD (N=1614)
, _ _ . _ and bvFTD (N=213) as part of a clinical trial. 200 healthy older adults selected as control group.

and salience network (SLN) in Alzheimer's disease (AD) and behavioural

variant frontotemporal dementia (bvFTD) using structural MRI (ii) To

test involvement of two other networks, central executive network (CEN)

and semantic appraisa/ network (SAN), in these con nectivity changes. Network construction: group-level cortical networks estimated from regional volumes:

— Nodes: brain parcellation into 68 cortical and 20 subcortical regions (Desikan-Kiliany atlas)

Imaging data: three-dimensional, T1-weighted magnetic resonance imaging (MRI)

Image preprocessing and analysis: FreeSurfer 5.3.0 (https://surfer.nmr.mgh.harvard.edu/)

Motivation: AD and bvFTD are neurodegenerative syndromes, char- _ _ . |

_ _ _ . _ — Edges: partial cross-correlation values between cortical volumes (averaged over each region)
acterized by involvement of brain networks. Previous studies have across all subjects within one group, controlling for age, gender and total brain volume
demonstrated dlvergent network connectivity changes in DMN and SLN. Network properties: node strength of network correlations (i.e., average weight of positive correla-

CEN and SAN are known to su pport different cognitive functions im- tions), clustering coefficient (i.e., measures how well groups of neighbouring nodes are connected)

paired in AD and bvFTD. Statistics: Significance tested with non-parametric Kruskal-Wallis test and post-hoc correction
with Bonferroni test

Network Construction
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Results - Node Strength Results - Clustering Coefficient
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controls controls controls controls controls

e node strength higher in e DMN: node strength e SLN: node strength e SLN: clustering higher in AD and e SAN: clustering higher in AD compared

AD and bvFTD com- higher in AD compared higher in  AD and bvFTD compared to controls (p < to bvFTD (p = 0.017) and controls
pared to controls (p < to bvFTD and controls bvFTD compared to 0.01) (p < 0.01)
0.01) (p < 0.01) controls (p < 0.01)

No significant differences in CEN and DMN.
No significant differences in SAN.
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healthy controls, showing that the network integrity of different func-

tional networks in the brain are affected differently depending on the type

of dementia. These results may provide complementary neuroimaging

marker for differentiating diagnosis between bvFTD and AD.

References

1. Vuksanovi¢, V, Staff, RT, Ahearn, T, Murray, AD and Wischik, CM , Cortical thickness and surface area networks in healthy aging, Alzheimer’s disease and behavioural variant frontotemporal dementia, International Journal of Neural Systems 29(06),
p.1850055, 2019

2. Ranasinghe, KG, Rankin, KP, Pressman, PS, Perry, DC, Lobach, IV, Seeley, WW, Coppola, G, Karydas, AM, Grinberg, LT, Shany-Ur, T and Lee, SE, Distinct subtypes of behavioral variant frontotemporal dementia based on patterns of network degeneration,
JAMA neurology 73(9), p.1078-1088, 2016

3. Buckner, R L, Andrews-Hanna, J R, and Schacter, D L The brain’s default network: Anatomy, function, and relevance to disease, A. Kingstone & M. B. Miller (Eds.), Annals of the New York Academy of Sciences 1124, p.1-38, 2008

4. Cao, W, Cao, X, Hou, C, Li, T, Cheng, Y, Jiang, L, Luo, C, Li, C and Yao, D, Effects of Cognitive Training on Resting-State Functional Connectivity of Default Mode, Salience, and Central Executive Networks, Frontiers in Aging Neuroscience 8, p.70, 2016

2020 SINAPSE ASM, June 19; email: p.loske.18@abdn.ac.uk



