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09:30-12:00 Visit BMRC in Daiko campus
- Courtesy call with Dean of School of
Health Sciences
Lab tour (MRI suite, MEG)
Open discussion with Daiko BMRC
researchers

12:00-12:30 Move to BMRC Tsurumai campus
12:30-13:30 Lunch with Prof Katsuno and others

13:30-16:00 Lab tour (BMRC Tsurumai, Dept of
Neurology)

16:00-17:30  Special Seminar
Title: INDAK: Dance for your brain
Speakers: Dr. Jacqueline Dominguez,
Neuromap-PH Team
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AK: Dance for your brain

rndomized controlled tisl (RCT), we investigated the cificacy of dans intervention called INDAK (mproving.
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Neural correlates associated with navigation dysfunction during

virtual navigation task: An fMRI study

TET7=F NTVFF
Epifanio Bagarinao

Nagoya University Graduate School of
Medicine

Department of Integrated Health Sciences
Associate Professor

i\

Minoru Hoshiyama, Haruo |soda
Department of Integrated Health Sciences
Nagoya University Graduate School of Medicine

Reiko Ohdake, Hirohisa Watanabe
Department of Neurology, Fujita Health University School of
Medicine

Akihiko Takashima
Department of Life Science, Faculty of Science, Gakushuin
University

Studies have shown that brain regions involved in the
early stages of Alzheimer’s disease (AD), such as the
entorhinal cortex (EC) and the retrosplenial cortex
(RSC), are also core regions for spatial navigation.
For instance, EC contains grid cells and is associated
with path integration, whereas RSC is associated with
both egocentric and allocentric navigation strategies.
Given this relationship, there is a growing interest in
using navigation dysfunction as an early biomarker for
AD. In this study, we used functional MRI (fMRI) to
identify the different regions associated with impaired
navigation ability.

We recruited 31 participants and classified them as
good (n = 18) or poor (n = 13) navigators based on
their path integration ability, measured by an error
distance metric estimated using a 3D virtual reality
navigation task performed outside the scanner. The
task fMRI used a block design consisting of a video
instruction block, followed by a self-navigation
block, and a rest block, repeated 5 times. In the video
instruction blocks, participants were presented with a
first-person perspective video showing a pre-specified
route in a virtual town that they had to navigate during
the self-navigation blocks. We also used resting-
state fMRI to examine connectivity changes in poor
navigators using a network metric called functional
connectivity overlap ratio (FCOR), which quantifies
voxel-to-network connections.

Our results showed that compared to good navigators,
poor navigators had lower activation in regions
associated with the default mode network (DMN)
including the left RSC, bilateral precuneus, and
bilateral angular gyrus, among others (Figure 1A). The
mean RSC activation was also negatively correlated
(r=-0.72, p = 4.6x10-6) with the mean error distance
(Figure 1B). FCOR analysis further revealed that
the RSC is a hub region connected with the primary
processing networks (sensorimotor and visual) and
the DMN. Additionally, the left hippocampus and the
right middle frontal gyrus exhibited more widespread
connections with the DMN and the left executive
control network, respectively, in the poor navigator
group.

Taken together, our findings suggest that poor
navigation performance is associated with lower
activation in cortical regions involved in visual and
visuospatial processing during navigation. Specifically,
the reduced activation of the RSC, a connector hub
region, may have contributed to the reduction in
navigation ability, which requires the integration of
spatial information from multiple sensory modalities.
The involvement of the DMN and its associated
regions further suggests a potential link between
navigation dysfunction and AD.

Related Presentations

1. E. Bagarinao, et al., Impaired path integration ability
correlates with reduced activation of the retrosplenial cortex
during virtual navigation task, Neuroscience 2024, Chicago,
111, USA, October 5 - 9, 2024

2. E. Bagarinao, et al., Poor navigation performance correlates
with lower activation of the retrosplenial cortex: A functional
MRI study, 47th Annual Meeting of the Japan Neuroscience
Society, Fukuoka, Japan, July 24 - 27, 2024
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Figure 1. A) Regions showing significantly lower activation
in poor navigators compared to good navigators.
B) Correlation between the mean error distance
and the mean activation of the retrosplenial cortex.
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Kawaguchi, Takeshi Suzuki, Yuki Maki, Yuji Ito, Tomohiko

Nakata, Hiroyuki Kidokoro, Atsushi Numaguchi, Jun

Natsume. Color density spectral array findings on continuous

EEG during therapeutic hypothermia in children with acute

encephalopathy. Brain Dev 2024 Nov;46 (10) :313-319.

Tomohiko Nakata, Jun Natsume, Hiroyuki Yamamoto, Yuji
Ito, Takeshi Suzuki, Masahiro Kawaguchi, Anna Shiraki,

Sumire Kumai, Fumi Sawamura, Ryosuke Suzui, Takamasa
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Cystic Lesions May Arise from the Pial Sheath around the
Cortical Venous Wall. Magn Reson Med Sci. 2023; 22 (1) :
143-6.

. Naganawa S, Ito R, Kawamura M, Taoka T, Yoshida T, Sone
M. Association between the Putative Meningeal Lymphatics
at the Posterior Wall of the Sigmoid Sinus and Delayed
Contrast-agent Elimination from the Cerebrospinal Fluid.
Magn Reson Med Sci. 2024; 23 (1) : 80-91.

.Naganawa S, Ito R, Kawamura M, Taoka T, Yoshida T,
Sone M. Peripheral Retinal Leakage after Intravenous
Administration of a Gadolinium-based Contrast Agent:
Age Dependence, Temporal and Inferior Predominance and
Potential Implications for Eye Homeostasis. Magn Reson
Med Sci. 2023; 22 (1) : 45-55.

. Taoka T, lwamoto K, Miyata S, Ito R, Nakamichi R, Nakane
T, et al. MR Imaging Indices for Brain Interstitial Fluid
Dynamics and the Effects of Orexin Antagonists on Sleep.
Magn Reson Med Sci. 2025.
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Transl Psychiatry, 2024), Z O Z 2 E# L 72€ 7 v
< ZADFNTIZB VT HEFTHTH 5,

FERX

. Mori, D, Inami C, Ikeda R, Sawahata M, Urata S, Yamaguchi
ST et al. Mice with deficiency in Pcdhl5, a gene associated
with bipolar disorders, exhibit significantly elevated diurnal
amplitudes of locomotion and body temperature. Transl
Psychiatry 2024; 14: 216.

.Mori, D, Ikeda R, Sawahata M, Yamaguchi S, Kodama A,
Hirao T et al. Phenotypes for general behavior, activity,
and body temperature in 3929 deletion model mice. Transl
Psychiatry 2024, 14: 138.

. Hayashi, Y, Okumura H, Arioka Y, Kushima I, Mori D, Lo T et
al. Analysis of human neuronal cells carrying ASTN2 deletion
associated with psychiatric disorders. Transl Psychiatry 2024,
14: 236.

Mori et al., Transl Psychiatry 2024

Figure. Analysis of PCDH15-deficient mouse

Mice with PCDH15 gene mutations identified
in bipolar disorder patients show significant
hyperactivity.

Whole-brain c-Fos mapping: Increased c-Fos
expression across wide brain regions during peak
activity (1 hour after lights-out), indicating
heightened neuronal activity.
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Conversely, reduced c-Fos expression during rest
periods, indicating decreased neuronal activity.
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