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Introduction

 -amyloid plaques and tau proteins

 Unknown cause

 Familial v. Sporadic

 Few treatments

 Diagnosis

 Memory loss

 Verbal and written tests

 Scans

 Physical Exercise and brain plasticity

 Hippocampal volume, APOE, BDNF, VEGF, and IGF-1

 Animal studies



Methodology

 Published, peer-reviewed articles

 WMU library databases

 PubMed

 Medline

 ClinicalTrials.gov

 National Institute of Health (NIH)

 Search Terms

 “Alzheimer”

 “Alzheimer’s Disease”

 “neurodegeneration”

 “aging brain”

 “exercise”

 “physical activity”



What is Alzheimer’s Disease?

 Dementia characterized by neurofibrillary tangles and amyloid plaques

 Amyloid plaques alone do not diagnose (Aizenstein et al., 2008)

 Crystallized intelligence v. Fluid intelligence

 Based primarily off observed symptoms

 APOE ԑ4 allele (Tyndall et al., 2018).

 APP, PSEN1, PSEN2, and MAPT genes

https://www.dementiacarecentral.com/video/video-brain-changes/



Physical Exercise and the Brain

 Aerobic Exercise 

 Alternative Exercise



Aerobic Exercise and the Brain

https://guysandgoodhealth.com/2015/05/14/exercise-benefits-the-brain-chicago-tribune/



Aerobic Exercise and the Brain

 Dopamine, serotonin, and noradrenaline

 Increase mood, attention span, focus, and memory

 BDNF, IGF-1, and VEGF in lateral and temporal lobes

 Hippocampal volume (Voss et al., 2013, Tyndall et al., 2018, & Bernardo et al., 

2016)

 Plasticity

 Create new synapses while degrading old connections



Alternative Exercise and the Brain

 Mindfulness, tai chi, and yoga

 Reduced depression states in dementia patients

 Sit ‘N Fit chair yoga

 Six-minute walk test, gait speed test, and Berg balance scale score

 NGF protecting basal forebrain neurons (Mooventhan & Nivethitha, 2017).

 Yoga and Curcumin (“Curcumin and Yoga Therapy for Those at Risk for 

Alzheimer’s Disease,” n.d.).

 Outdoor sunlight and socialization (Nelson & Tabet, 2015).



Physical Exercise for 

Patients with AD

 Brain matter v. contractile skeletal 

muscles 

 Mitochondrial health and BDNF 

levels (Bernardo et al., 2016).

 ADAD strongly affected by exercise. 

150 minutes/week (Müller et al., 

2018). 

https://www.sciencedirect.com/science/article/pii/S1552526018332485?via%3Dihub



Physical Exercise for Patients with AD

 Animal Studies

 Treatments

https://newoldage.blogs.nytimes.com/2012/12/19/older-people-are-what-they-think-study-shows/



Animal Studies

 Questioned by some researchers

 Mouse study- absence of APOE  (Soto et al., 2015)

 Enhancing neurogenesis with exercise after Aβ25-35 injection

 Brains tested for BDNF, apical dendritic length, and hippocampal neurogenesis 

(Kim et al., 2014).   



Treatments

 No cure

 Pre-symptomatic stages (Ryman et al., 2014)

 EXERT trial

 Aerobic v. stretching-balance-ROM group

 70-80% Max HR for 30 min v. 35% Max HR for 30 min (“Exercise in Adults with Mild 

Memory Problems (EXERT),” n.d.).

 Acetylcholinesterase inhibitors (Knowles, 2006). 

 Glutamate regulation for more severe cases

 Namzaric- combination of Namenda and Aricept (“How Is Alzheimer’s Disease 

Treated?,” n.d.).



Future

 Future Study

 PET scan and MMSE at baseline and 16 weeks. 

 Aerobic exercise v. yoga v. control group

 Aerobic: 60% Max HR

 Yoga: poses

 Control: video

 30 minutes 3X/week



Current Studies (Appendix A)

 “Effects of Aerobic Exercise for Treating Alzheimer’s” by Fang Yu, PhD

 “Dose Response Study of Aerobic Exercise in Older Adults” by Jeff Burns, MD

 “Alzheimer’s Disease and Physiological, Cognitive Function and BDNF Levels 

of Plasma Adaptation After Exercise Training” 



Any exercise is better than no exercise

 Individualized to the patient

 Socialization (Nelson & Tabet, 2015)

 Lifetime activity



Questions?
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