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B 1 The serum BDNF level in the subjects with normal

glucose tolerance and patients with type II diabetes.
Data are expressed as the mean + SD. *p<.05 vs.
healthy subjects. (Suwa M, et al. Metabolism. 2006;
55:852-857.)
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® 2 Relationships between the serum BDNF level and the BMI (A) , %fat (B) , subcutaneous fat area; SFA (C) ,

triglycerido; TG (D) , fasting blood glucose; FBG
(Suwa M, et al. Metabolism. 2006; 55: 852-857.)

(E) ,and HOMA-IR (F) in 24 patients with type II diabetes.
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2 Summary of the effect size using meta-analysis on improvement of cognitive impairment

and dementia by exercise training
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Heyn P, et al. Meta Analysis: The effects of exercise training on elderly persons with cognitive
impairment and dementia. Arch Phys Med Rehabil. 2004; 85: 1694-1740.
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3 Schematized illustration of possible intracellular interactions between exercise and antidepressant treatment.

Enhanced NE neurotransmission (following antidepressant treatment) or release (following ~exercise) may
enhanced BDNF synthesis via cAMP-mediated mechanism (A) . Exercise may also contribute to enhanced BDNF
synthesis and cellular survival via multiple intracellular pathways. Exercise enhances glutamate-mediated calcium
release and NO synthase activation (B) , which increases release of NE and additional glutamate, initiating positive
feedback. NO also activates the synthesis of PI3-K via cGMP, stimulating an important survaival-promoting
cascade. Exercise and antidepressant may also stimulate trkB-mediated activation of PI3-K (C) and MAPK (D)
following enhanced synthesis and secretion of BDNF (additional positive feedback) . All of these pathways may
converge on the enhanced expression of BDNF and other survaival-associated genes. (Chen M]J, et al. Brain Res
Bull. 2006; 68: 257-268.)
MAPK: Mitogen-activated protein kinase, NE: Norepinephrin, Glu: Glutamate, 5-HT: Seletonin, GPCR: G-protein
coupled receptor, NO: Nitric oxide, NOS: Nitric Oxide Synthase, CREB: cAMP response element binding protein,
Akt: Protein kinase, TRkB: Thyrosine kinase B, ERK: Extracellular signal-regulated kinase, NMDA:
N-methyl-D-aspartic acid, PKA: Protein kinase A, PI3-kinase: phosphatidylionsitole 3-kinase
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K4 A model demonstrating the opposing actions of stress/depression and antidepressants on hippocampal plasticity.
The influence of aging, exercise and dietary restriction are also indicated. (Duman RS. Neurobiol Aging. 2005; 26

(suppl.1) 88-93.)
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Abstract

Dementia represents a major health problem that impacts people’s ability to maintain occupational and social
function. Brain-derived neurotrophic factor (BDNF) plays important roles in the growth, development,
maintenance and function of several neural systems as well as in modulating neurotransmission, in
activity-directed synaptic remodeling and neurogenesis. In this review, we firstly summarized the effect of
exercise on dementia and related cognitive function in human, and secondarily described the mechanism by which
exercise increased levels of BDNF and BDNF mRNA expression in the brain. In meta-analysis (Heyn P, et al.,
Arch Phy. Med Rehabil, 85, 1694,2004) , it is suggested that exercise training increased physical fitness, physical
function, cognitive function, and positive behavior in elderly people with dementia and related cognitive
impairment as well as Alzheimer’s disease. In animal study, it is demonstrated that voluntary exercise increases
BDNF protein and BDNF mRNA expression in the brain. Possible intercellular pathway for exercise-induced
increases in BDNF is also discussed in this brief review.
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