
Brain Plasticity 4 (2018) 1–2
DOI 10.3233/BPL-120418
IOS Press

1

Editorial

Lifestyle Factors and Alzheimer’s Disease
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Dedication
This Special issue is dedicated to my PhD mentor and friend Prof. Hanan Frenk. I am forever grateful for his

guidance, encouragement and support. He taught me how to ask research questions, design experiments, write
papers and how to navigate the world of science. His inspiring personal example and integrity are the bedrock

of my scientific pursuits. His jokes and unedited advice ring in my ears even thirty years later:
- If you work only from 9-5 you will never be a scientist.

- If you don’t know how to write you will never get a faculty job.
- Life is not fair, just keep your focus.

And: ’Wow, we published your paper [1]. Let me invite you over to our house for dinner to celebrate’.

With the increase in human lifespan, more aging-
related cognitive disorders, including Alzheimer’s
Disease (AD) are being diagnosed. AD is the most
common form of dementia and possibly contributes
to 60–70% of dementia cases [2]. The impairments
associated with this disease are devastating for the
patients and their families. According to the World
Alzheimer Report 2018, there are about 50 million
people worldwide living with dementia and this num-
ber may reach 132 million in 2050, accelerating a
socio-economic healthcare crisis. The disease results
in accumulation of extracellular amyloid plaques and
intracellular neurofibrillary tangles, or tau pathol-
ogy, in the brain. These pathologies are considered to
impair neuronal function, especially in the hippocam-
pus and entorhinal cortex, resulting in cognitive
deficits and memory loss [3, 4]. Sadly, there are
no effective treatment options for AD patients, and
recent clinical trials have resulted in failure [5].
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In the absence of medications that can halt or pre-
vent AD, lifestyle interventions that could improve
or maintain cognitive function have become increas-
ingly important. This Special Issue of Brain Plasticity
includes eight in-depth review articles that focus on
the role of lifestyle factors, and the underlying cellu-
lar and molecular mechanisms, in the prevention or
delay of onset of AD. The Special Issue begins with
an article addressing how insulin signaling pathways
play an important role in multiple modifiable behav-
iors such as diet, physical and mental activity, stress
exposure and sleep/wake cycles [6]. The authors pro-
vide a detailed analysis of the extensive involvement
of insulin and insulin-like peptides (IGF-1 and IGF-2)
in brain function, including inflammation, oxidative
stress, synaptic plasticity, neurogenesis, A� clear-
ance, among others. They make a convincing case that
disruption of insulinergic function by stress, seden-
tary behavior and overconsumption can lead reduced
levels of these peptides and their cognate receptors in
the brain, and so may hasten AD onset.

The following six papers are focused on exercise as
a central lifestyle factor and highlight various aspects
of the benefits of physical activity on brain function
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and prevention or delay of AD. The role of growth
factors is maintaining brain health is highlighted
in several of the papers. In particular the upreg-
ulation of hippocampal brain-derived neurotrophic
factor, IGF-1 and vascular endothelial growth factor
(VEGF) by exercise is discussed. The authors con-
cur that elevation of these important factors is not
only neuroprotective but also decreases AD pathol-
ogy [7, 8]. Another highly relevant aspect that is
reviewed in the papers by Vecchio et al., (2018)
and by Barnes and Corkery (2018) is the role of
the vasculature. With aging or disease the blood
brain barrier (BBB) deteriorates and may facilitate
entry of toxic and inflammatory molecules into the
brain. Exercise can protect the BBB by regulation
of tight junction proteins [7] and thereby reduce
AD risk. The importance of intact vasculature is
further supported by research showing that adults
with cardiovascular disease or risk factors such as
hypertension, diabetes and obesity have a greater inci-
dence of cognitive impairment in old age. Indeed, the
authors describe how vascular health is associated
with brain structure and function, and is probably a
critical link between aerobic exercise and cognitive
function [9]. Interestingly, the review article by Barha
and Liu-Ambrose (2018) points out that cardiovascu-
lar risk factors may be greater in older females than
males. Together with sex differences in markers of
inflammation, growth factors and differential respon-
siveness to exercise protocols, there may be multiple
mechanisms underlying increased incidence of AD in
women [10].

Several of the articles highlight the importance of
inflammation in the etiology of AD [6, 8, 10–12].
The Special issue also includes a detailed review as
to how exercise may attenuate neuroinflammatory
processes that are likely due to elevated cytokines
secreted from reactive astrocytes and microglia in
the brain. In particular, studies in animal models
are discussed that provide evidence that exercise
upregulates anti-inflammatory cytokine interleukin
(IL)-10 and attenuates levels of IL-� and tumor necro-
sis factor alpha (TNF�) in the periphery and brain
[11]. Finally, two articles provide a comprehensive
overview of the effects of exercise and environmen-
tal enrichment in mouse models of AD [12, 13].
While both interventions confer benefits for reversal
in deficits in adult neurogenesis, synaptic plasticity
and memory function, the timing before or after onset

of disease is of particular importance in determining
outcomes [12].

In conclusion, the reviews in this Special Issue
highlight multiple facets of AD pathogenesis, rang-
ing from deficient growth factor signaling and
neuroinflammation to impaired adult hippocampal
neurogenesis and vasculature. Together they also
provide a comprehensive analysis of the cellular
and molecular mechanisms underlying the beneficial
effects of lifestyle factors that may prevent or delay
AD onset.

REFERENCES

[1] van Praag H, Frenk H. The development of stimula-
tion produced analgesia (SPA) in the rat. Dev Brain Res.
1991;64:71-6.

[2] Alzheimer’s A. Alzheimer’s disease facts and figures.
Alzheimers Dement. 2016;12(4):459-509.

[3] Braak H, Braak E, Bohl J. Staging of Alzheimer-related
cortical destruction. Eur Neurol. 1993;33(6):403-8.

[4] Spires-Jones TL, Hyman BT. The intersection of amyloid
beta and tau at synapses in Alzheimer’s disease. Neuron.
2014;82(4):756-71.

[5] Honig LS, Vellas B, Woodward M, Boada M, Bullock R,
Borrie M, Hager K, Andreasen N, Scarpini E, Liu-Seifert
H, Case M, Dean RA, Hake A, Sundell K, Poole Hoffmann
V, Carlson C, Khanna R, Mintun M, DeMattos R, Selzler
KJ, Siemers E. Trial of Solanezumab for Mild Dementia
Due to Alzheimer’s Disease. N Engl J Med. 2018;378(4):
321-30.

[6] Fernandez AM, Santi A, Torres Alemán I. Insulin peptides
as mediators of the impact of lifestyle in Alzheimer’s dis-
ease. Brain Plasticity. 2018;4(1):3-15.

[7] Vecchio LM, Meng Y, Xhima K, Lipsman N, Hamani C,
Aubert I. The neuroprotective effects of exercise: Main-
taining a healthy brain throughout aging. Brain Plasticity.
2018;4(1):17-52.

[8] Lin TW, Tsai SF, Kuo YM. Physical exercise enhances neu-
roplasticity and delays Alzheimer’s disease. Brain Plasticity.
2018;4(1):95-110.

[9] Barnes JN, Corkery AT. Exercise improves vascular func-
tion, but does this translate to the brain. Brain Plasticity.
2018;4(1):65-79.

[10] Barha CK, Liu-Ambrose T. Exercise and the aging
brain: Considerations for sex differences. Brain Plasticity.
2018;4(1):53-63.

[11] Kelly AM. Exercise-induced modulation of neuroinflam-
mation in models of Alzheimer’s disease. Brain Plasticity.
2018;4(1):81-94.

[12] Shepherd A, Zhang T, Zeleznikow-Johnston AM, Hannan
AJ, Burrows EL. Transgenic mouse models as tools for
understanding how increased cognitive and physical stimu-
lation can improve cognition in Alzheimer’s disease. Brain
Plasticity. 2018;4(1):127-150.

[13] Llorens-Martı́n M. Exercising new neurons to vanquish
Alzheimer disease. Brain Plasticity. 2018;4(1):111-126.


