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AExercise is medicine (EIM)
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(Demirakceet al.,2016; LifeKinetik
(www.lifekinetik.de); Li et al.,2014) 16
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60 min/session 60 min/session
10 min U 10 min | Run 1.
LS 20 min | Run 1.
15 min

10min | Run 2.
20min / .
20min | Run 2.

A 1~2 2 12
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Zero -Hour Physical Education
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“The point I've tried to make — that exercise is the single most powerful tool to optimize your

brain function — is based on evidence I've gathered from hundreds and hundreds of research
papers, most of them published only within the last decade.” - Dr. John Ratey

https://barnaclehouse.wordpress.com/2013/04/14/zero-hour-pe/
https://heho.com.tw/archives/21456
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A Older adults (n=59) participated in the walking exercise for 6
months.

A T1 weighted structural image: gray and white matter volume.
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Left Hippocampus
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VO,

(Erickson, 2009)
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Right Hippocampus
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Mediator Variable

Hippocampal

\Volume

Asrobic Fit

Independent Variable

e Spatial Memory
Dependent Variable
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Michelle W. Voss,'* Susie Heo,™' Ruchika S. Prakash,” Kirk I. Erickson,”
Heloisa Alves,” Laura Chaddock,” Amanda N. Szabo,” Emily L. Mailey,”

The Influence of Aerobic Fitness on Cerebral
White Matter Integrity and Cognitive Function

in Older Adults: Results of a One-Year
Exercise Intervention

Thomas R. Wéjcicki,” Siobhan M. White,” Neha Gothe,” Edward
McAuley.” Bradley P. Sutton.”” and Arthur F. Kramer™
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(Voss et al., 2012)

Correlated change in white matter and aerobic fithess
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| B Brief Communication | Published: 11 October 2009 nanme .
+REFORMAA TR . . neuroscience
e cemrereese Training iInduces changes in white-matter

architecture

Jan Scholz B8, Miriam C Klein, Timothy E JBehrens & Heidi Johansen-Berg

- Scholz et al., 2009
A 48 healthy adults: training and control groups (Scholz et a )

A 6 weeks juggling training and 4 weeks follap scan without jungling
A Changes in brain gray matter density and white matter intensity.

daz-28 27 26
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Figure 1 Fractional anisotropy increases after juggling training. Figure 2 Gray-matter density increases after juggling training. 28
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Characteristics of Tal Chi Chuan
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Task- SW|tch|ng Performance Improvements "' /:g1ng Neuroscience

after Tai Chi Chuan Training Are Associated
with Greater Prefrontal Activation in Older
Adults

Meng-Tien Wu-z3, Pei-Fang Tang-z <5675, E} Joshua O. Goh-+7s, @ Tai-Li Chou:+"5, ﬂ
Yu-Kai Changs, Yung-Chin Hsu:, Yu-Jen Chen:, Nai-Chi Chen: ¢, Wen-Yih |. Tseng- =75,
Susan S. Gau e, Ming-Jang Chiu:+&7= and Ching Lan=s

Ynstitute of Medical Device and Imaging. College of Medicine, National Taiwan University, Taiwan

2Physical Therapy. College of Medicine, National Tarnwan University. Taiwan - r= =043
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NEUROBIOLOGY
oF
AGING
Resistance training and functional plasticity of the aging brain: a
12-month randomized controlled trial Neurobiology of Aging 33 (2012) 1690—1698

Teresa Liu-Ambrose®”*, Lindsay S. Nagamatsu™““, Michelle W. Voss®, Karim M. Khan®",
Todd C. Handy™*

A 52 Insula/frontal orbital cortex
1 .2 s
, SVF

Anterior middle temporal gyrus

VS. 2

A S‘/ Insulln_llke g rOWth faCtOF-l (I G F'l) Fig. 2. Cortical VrCcruilmex.u as a fu.ncliun O.f rc.si.stuncg training. C()I)[['L‘L\l
maps represent increases in activation at trial completion compared with

SerU m Concentratlon lwgsclillc- fu‘r greater activation 'in i'ncongrucnl trials relul'i\'c to cangrue.nl
trials. Significantly greater activation was found for twice-weekly resis-

A tance training (RT2) compared with twice-weekly balance and tone train-
ing (BAT) in the left anterior insula extending into lateral orbital frontal

(CaS Sl I h as et al . 2007) cortex and the anterior portion of the left medial temporal gyrljf.
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(dual-task training)
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