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Introduction:

The aging process is accompanied by a functional reorganization process [1], e.g. hemispheric asymmetry
reductions [2]. Focusing on the older adult population, characterized by a high inter-individual variability in
brain-phenotype relations, resting state functional connectivity (FC) of the sensorimotor network (SMN) was
proven to be particularly important: Decreases in within-NW FC were found to mediate the age-related
cognitive performance decline [3]. However, whether these age-related differences in FC of the SMN would
be related to the major aging theories by e.g. showing inter-hemispherical differences remains unclear and
is therefore focus of the current study.

Methods:

We analyzed FC of 636 older adults (55-87 years, 324 men, 92% right-handed) from the population-based
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1000BRAINS study [4]. For each participant, 300 resting-state functional EPI images were acquired (3T
Siemens Tim-TRIO). FC was defined by Pearson's correlations between region's BOLD fluctuations. 400
nodes within seven functional NW were defined (visual (VN), SMN, dorsal-attention (DAN), ventral-attention
(VAN), frontoparietal (FPN) and DMN [5]) and partial correlations were calculated between each edge and
age (significant at p < .05, corrected for sex and education). Based on these correlation matrices, we
separated edges into those connecting regions within the SMN (intra-NW) on the LH, RH and across
hemispheres. Inter-NW FC comprise connections between regions of the SMN with other NWs. Here, we
also differentiated between edges within the RH or LH (i.e. SMN LH-regions to other NW LH-regions) and
those across hemispheres (i.e. SMN LH-regions to other NW RH-regions). For each intra-NW and inter-NW
set of connections we estimated the mean correlation and the proportion of changing edges. Differences
between RH and LH for mean correlations and the proportion were statistically compared [6,7] (significant at
p < .05, Bonferroni-corrected).

Results:

While the mean correlations of FC between regions remained stable, significant differences pertain to the
proportion of connections within the SMN as well as with other NW: 70% of all connections within the SMN
show age-related decreases. Thereby, the set of regions within the RH show more decreases as compared
to those within the LH (z=-8.64, p<.001). However, most decreases occur between left and right hemispheric
parts of the SMN (z=-7.53, p<.001). Inter-NW FC between the SMN and other NW show decreases as well
as increases: While decreases particularly pertain to connections of the SMN with the VN, DAN and VAN,
increases rather affect connections between the SMN and the LN, FPN and DMN (see Figure). FC
decreases are more pronounced within the RH (z=-23.95, p<.001), while increases are comparable for both
hemispheres (z= 0.92, p=.36), the latter showing more increases within than across hemispheres (z=-7.43,
p<.001).

Conclusions:

Age-related FC decreases within the SMN were more pronounced in the RH as compared to the LH. This
was particularly shown for the inter-NW FC of regions spanning the dorsolateral stream (i.e. VN, SMN and
DAN) associated with eye-hand coordination of contralateral (i.e. left) body parts [8]. The current results
therewith support two major functional brain aging theories: First, the right hemi-aging model [9] suggesting
right hemispheric brain parts to decline earlier than left hemispheric parts. Second, given the majority of
people investigated being right-handed, SMN regions within the LH might be predominantly involved in eye-
hand coordination. Here, stronger decreases in the RH underpin the idea of the use-it-or-lose-it principle
[10]. Finally, while age-related intra-NW FC decreases of the SMN might be driven by an inter-hemispheric
decoupling, FC increases were mainly present for inter-NW FC within hemispheres hinting at compensatory
attempts to maintain SMN functioning as stable as possible. Hence, the current results emphasize an inter-
hemispherically different vulnerability of the SMN in older adults.

Lifespan Development:
Aging
Motor Behavior:

Visuo-Motor Functions 2

Keywords:
Aging
FUNCTIONAL MRI

Motor
Other - Connectivity

2 von 4 02.12.2021, 07:53



OHBM

3 von 4

https://ww4.aievolution.com/hbm2101/index.cfm?do=abs.viewAbs&s...

"2Indicates the priority used for review

Within Hemispheres Between Hemispheres

B Intra-Network 12 12% 12%

14% 8% 16% 8% 13
- A . Inter-Network A D
. ‘ﬂxm A - > y / <
4% QQ‘\ '%4, 2% 2% QQ‘\ U, 7%

2% > 23% % 2 2 2%

~

89 99

s 11% 119 27 il - : < 7

%S 5% 20% < 15% 18% 5 ZIA ZOA’ <L J0%

\% ll% zbcﬁ\\lrx’
g,x“ 0 76%

51% ‘v 73%

52% 1% 61% ) 57% . 50%
B Age-related decreases ) Age-related increases
(https://files.aievolution.com/prd/hbm2101/abstracts/abs_1439/Image_ OHBM_2021.png)

My abstract is being submitted as a Software Demonstration.

No

Please indicate below if your study was a "resting state" or "task-activation” study.

Resting state

Healthy subjects only or patients (note that patient studies may also involve healthy subjects):

Healthy subjects

Was any human subjects research approved by the relevant Institutional Review Board or
ethics panel? NOTE: Any human subjects studies without IRB approval will be automatically
rejected.

Yes

Was any animal research approved by the relevant IACUC or other animal research panel?
NOTE: Any animal studies without IACUC approval will be automatically rejected.

No

Please indicate which methods were used in your research:

Functional MRI

For human MRI, what field strength scanner do you use?

3.0T

Which processing packages did you use for your study?

02.12.2021, 07:53



OHBM https://ww4.aievolution.com/hbm2101/index.cfm?do=abs.viewAbs&s...

SPM
FSL

Provide references using author date format

[1] Wig, G. S. (2017). Segregated systems of human brain networks. Trends in cognitive sciences, 21(12),
981-996.

[2] Cabeza, R. (2002). Hemispheric asymmetry reduction in older adults: the HAROLD model. Psychol
Aging, 17(1), 85-100.

[3] Stumme, J., Jockwitz, C., Hoffstaedter, F., Amunts, K., & Caspers, S. (2020). Functional network
reorganization in older adults: Graph-theoretical analyses of age, cognition and sex. Neurolmage, 116756.
[4] Caspers, S., Moebus, S., Lux, S., Pundt, N., Schitz, H., Mihleisen, T. W, ... & Stirnberg, R. (2014).
Studying variability in human brain aging in a population-based German cohort—rationale and design of
1000BRAINS. Frontiers in aging neuroscience, 6.

[5] Schaefer, A., Kong, R., Gordon, E. M., Laumann, T. O., Zuo, X. N., Holmes, A. J., ... & Yeo, B. T. (2018).
Local-global parcellation of the human cerebral cortex from intrinsic functional connectivity MRI. Cerebral
cortex, 28(9), 3095-3114.

[6] Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2013). Applied multiple regression/correlation analysis
for the behavioral sciences. Routledge.

[7] Lowry, R. (2015). The significance of the difference between two independent proportions.
http://vassarstats.net/propdiff_ind.html.

[8] van Polanen, V., & Davare, M. (2015). Interactions between dorsal and ventral streams for controlling
skilled grasp. Neuropsychologia, 79, 186-191.

[9] Dolcos, F., Rice, H. J., & Cabeza, R. (2002). Hemispheric asymmetry and aging: right hemisphere
decline or asymmetry reduction. Neuroscience & Biobehavioral Reviews, 26(7), 819-825.

[10] Shors, T. J., Anderson, M. L., Curlik li, D. M., & Nokia, M. S. (2012). Use it or lose it: how neurogenesis
keeps the brain fit for learning. Behavioural brain research, 227(2), 450-458.

4 von 4 02.12.2021, 07:53



