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New imaging sequences and biophysical models allow adopting magnetic

resonance imaging (MRI) for in vivo myelin mapping in humans. Understanding

myelination and remyelination processes in the brain is fundamental from the

perspective of proper design of physical exercise and rehabilitation schemes

that aim to slow down demyelination in the aging population and to induce

remyelination in patients with neurodegenerative diseases. Therefore, in this

review we strive to provide a state-of-the art summary of the existing

MRI studies in humans focused on the effects of physical activity on

myelination/remyelination. We present and discuss four cross-sectional and four

longitudinal studies and one case report. Physical activity and an active lifestyle

have a beneficial effect on the myelin content in humans. Myelin expansion

can be induced in humans throughout the entire lifespan by intensive aerobic

exercise. Additional research is needed to determine (1) what exercise intensity

(and cognitive novelty, which is embedded in the exercise scheme) is the

most beneficial for patients with neurodegenerative diseases, (2) the relationship

between cardiorespiratory fitness and myelination, and (3) how exercise-induced

myelination affect cognitive abilities.

KEYWORDS

myelin, magnetic resonance imaging (MRI), human brain, physical activity, myelination
and remyelination

1. Introduction

New imaging sequences and biophysical models hold promise for the ability to adopt
magnetic resonance imaging (MRI) for in vivo myelin mapping in humans. Hopefully, MRI
will allow for large, longitudinal, painless and non-invasive studies focused on tracking of the
cellular composition of neuronal and extra-neuronal brain tissue (Paquola and Hong, 2023).
The mean correlation between MRI and histology is good, with R2 = 0.54 [standard deviation
(SD) = 0.30] for animal studies, and R2 = 0.54 (SD = 0.18) for human studies. Moreover,
the reproducibility for the various MRI methods seems acceptable [interclass correlation
coefficient (ICC) = 0.75–0.93, R2 = 0.90–0.98, coefficient of variance = 1.3–27%], except for
the magnetization transfer ratio (ICC = 0.05–0.51) (van der Weijden et al., 2021). Due to its
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three-dimensional nature, MRI offers the potential ability to
visualize myeloarchitecture in three dimensions, along with
biologically meaningful anatomical axes, compared with two-
dimensional scans offered by classical histology. Finally, MRI
delivers the unique possibility to assess the contribution of region-
specific myelination to large-scale organization, offering a tool to
unveil how myelination affects global brain networks (Paquola and
Hong, 2023).

Myelin is a lipid-rich membrane that sheathes axons, speeds
up information transfer embodied in action potentials, provides
protection and metabolic support to covered neurons, and is
indispensable for the proper cognitive functioning and motor tasks
undertaken by the nervous system (Saab and Nave, 2017; Bechler
et al., 2018; Elazar et al., 2019). Myelination development over
the lifespan resembles an inverted U-shape curve, with the highest
brain myelin content from 30 to 60 years of age, and subsequent
decline after 60 years of age (Naumburg et al., 2012; Grydeland
et al., 2013; Aviv et al., 2014; Bouhrara et al., 2021; Sui et al.,
2022). Demyelination is at the core of neurodegenerative disorders
and cognitive decline in physiological aging. It is increasingly
recognized that abnormalities associated with the brain myelin
content are not limited to information transfer speed within
individual axons; they also affect the synchrony of network circuits
(Bartzokis, 2004, 2005). Consequently, there is a constant search
for novel pharmacological and non-pharmacological interventions
to slow down and possibly revert demyelination processes.

Animal studies provide a quite complex scheme with regard
to myelination and remyelination. There are two terms that
have been coined to describe the underlying mechanisms behind
myelination physiology and pathophysiology: adaptive myelination
and remyelination (Bloom et al., 2022). Adaptive myelination
refers to the expansion of already existing myelin sheaths or the
addition of supplementary myelin to myelinated brain regions.
Remyelination is understood as the covering of demyelinated axons
with a new myelin (Bloom et al., 2022). Adaptive myelination
is triggered by novel learning experiences—for example, when
an animal acquires a novel motor task (McKenzie et al., 2014;
Zhou et al., 2016). It is believed that the first 24 h following
exposure to novel motor tasks are critical and actually define the
opportunity window for adaptive myelination (Bloom et al., 2022).
It remains unclear if, in animals, voluntary exercise not associated
with novel learning may result in adaptive myelination. In contrast,
remyelination is distinct from adaptive myelination and might be
induced by voluntary exercise not associated with novel motor task
learning (Bloom et al., 2022).

It remains unknown if the same scheme applies to humans. In
their excellent review, Bloom et al. (2022) suggest that such direct
translation may exist. Nevertheless, to support their reasoning,
they cite only diffusion tensor imaging (DTI) studies in humans,
referring to fractional anisotropy as a main marker of white matter
integrity. Fractional anisotropy, however, is a marker that reflects
the entire complexity of the neuronal tissue microstructure (Jones
and Cercignani, 2010; Winklewski et al., 2018). Consequently, it
is likely that fractional anisotropy does not detect subtle changes
in myelination. The topic is of fundamental significance from the
perspective of proper design of physical exercise and rehabilitation
schemes to slow down demyelination in the aging population
and to induce remyelination in patients with neurodegenerative
diseases.

Therefore, in this review we strived to provide a state-of-the
art summary of the existing MRI studies in humans focused on the
effects of physical activity on myelination/remyelination. Electronic
databases PubMed and Scopus were searched for relevant studies;
last search was performed on 23 March 2023. The reference lists
of included studies were hand-searched for additional references.
A two-step approach was used to select articles. Firstly, titles and
abstracts of all search results were screened for the following
characteristics (1) original article and (2) published in English.
Secondly, full-text articles were obtained from the selected studies
and were reviewed on the following inclusion criteria (1) performed
physical activity intervention and (2) performed MRI assessment of
myelin. Two researchers independently reviewed titles, abstracts,
full texts and extracted data. The following search terms were
used: myelin AND exercise OR physical activity AND MRI. To
date, there are only nine publications in this field (four cross-
sectional studies, four longitudinal studies, and one case report;
Table 1). Nevertheless, some initials conclusions can be drawn and
recommendations for future direction in the research in this area
may be formulated.

2. Cross-sectional studies

Bracht et al. (2016) recruited 33 healthy participants (19
women, 14 men; 25.5 ± 4.2 years of age). All volunteers were right
handed and were either undergoing or had previously completed
a university degree course. They excluded professional athletes,
musicians and subjects involved in amateur sport at competitive
levels. The authors used multicomponent driven equilibrium single
pulse observation of T1 and T2 (McDESPOT) to visualize whole
brain estimated myelin water fraction maps. They found a selective
positive correlation between activity level and myelin water fraction
in the right parahippocampal cingulum (r = 0.482, p = 0.007).
Importantly, they found no correlations between DTI fractional
anisotropy and physical activity. Therefore, the authors concluded
that the water myelin fraction “not only represents a more specific
marker for myelination but is also a more sensitive marker than
fractional anisotropy for detecting associations between white
matter microstructure and physical activity.”

Greeley et al. (2022) investigated patients with chronic stroke
(>6 months) and matched older healthy controls (the ages from
40 to 85 years). Myelin asymmetry ratios, calculated as a ratio of
contralesional to ipsilesional myelin water fraction was analyzed in
patients and healthy volunteers with high and low level of physical
activity. Physical activity was assessed using accelerometers fixed
on the subjects’ wrists for 3 consecutive days (72 h). The water
myelin content was defined as the sum of the amplitudes within
a short T2 signal (15–40 ms) divided by the sum of the amplitudes
for the total T2 distribution. Asymmetries in water myelin content
were investigated in the following motor regions of interest (chosen
a priori): superior corona radiata, posterior corona radiata, cerebral
peduncle, anterior limb of internal capsule and posterior limb of the
internal capsule. Patients in the high physical activity stroke group
had myelin content asymmetry comparable to that noted in older
healthy adults. In contrast, the low physical activity stroke patients
exhibited greater myelin content asymmetry compared to older
healthy controls. Moreover, myelin content in the anterior limb
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of internal capsule, posterior corona radiata and superior corona
radiata was positively linked to wrist movement activity across all
participants.

Shao et al. (2022) included 55 adults: 28 golf players (20 men
and 8 women; 24.61 ± 5.20 years old) and 27 non-players (19
men and 8 women; 24.56 ± 4.68 years old). All the participants
were right handed, physically and neurologically healthy with
normal or corrected-to-normal vision. The authors generated maps
of macromolecular tissue volume and quantitative T1 for each
participant from spoiled gradient echo images and spin-echo
inversion recovery images. They processed the obtained images
by using the mrQ software package.1 They found augmented
myelin content in the left temporal pole in elite golf players
compared with the non-players. Importantly, they found that
increased microstructural plasticity was positively linked to golfing
proficiency.

Boa Sorte Silva et al. (2023) enrolled 102 community-dwelling
older adults (63.7% women; 74.7 ± 5.5 years old) with cerebral
small vessel disease (diagnosed with MRI), and mild cognitive

1 https://github.com/mezera/mrQ

impairment defined as scoring <26 on the Montreal Cognitive
Assessment. None of participants had a significant functional
impairment or a prior diagnosis of dementia. They calculated the
myelin water fraction as the fraction of signal with T2 < 40 ms over
the entire T2 distribution. Then, they developed voxel-wise myelin
water fraction maps for each participant and extracted data for
whole-brain and tract-specific white matter. They found that active
lifestyle (including physical activity) is associated with a higher
myelin water fraction in the whole-brain white matter and in the
following tracts: the anterior corona radiata, the genu of the corpus
callosum and the sagittal stratum. Because the associations were
independent of age, sex, body mass index, education and white
matter volume, the authors concluded that physical activity may
slow down myelin loss in adults with cerebral small vessel disease
and mild cognitive impairment.

To conclude, the cross-sectional studies have demonstrated that
more physically active adults have better myeloarchitecture profiles
compared with less active adults. Importantly, this association
remains valid throughout the entire adult lifespan, from the early
20 s to past the 70 s, in men and women. High physical activity
profile seems to be neuroprotective in stroke patients. The authors

TABLE 1 Summary of MRI studies investigating the brain myelin content in humans.

References Study design MRI sequences Conclusion

Boa Sorte Silva et al.,
2023

Cross-sectional study: older adults with
cerebral small vessel disease and mild
cognitive impairment

The myelin water fraction was defined as the fraction of
signal with T2 < 40 ms over the entire T2 distribution

Greater physical activity was linked to a higher myelin
content in the whole-brain white matter, in the sagittal
stratum, the anterior corona radiata and the genu of the
corpus callosum

Kirby et al., 2022 Longitudinal study: 2-week
motor-training in healthy subjects

The water myelin fraction was obtained using a 32 echo
gradient and spin echo (GRASE) sequence T2 scan

Higher myelin content induced by physical exercise
augments axonal transmission efficiency in the
cortico-spinal tract

Greeley et al., 2022 Cross-sectional study: chronic stroke
(>6 months) patients vs. older healthy
controls

The water myelin content was defined as the sum of the
amplitudes within a short T2 signal (15–40 ms) divided
by the sum of the amplitudes for the total T2
distribution

More physically active patients showed less myelin
asymmetry in brain regions responsible for movement

Shao et al., 2022 Cross-sectional study: elite golf players
compared with control participants

Maps of macromolecular tissue volume and
quantitative T1 for each participant were generated
from spoiled gradient echo images and spin-echo
inversion recovery images

Golf players showed higher myelin content in the left
temporal pole than non-players

Tobiume et al., 2022 Case study: an alcohol-dependent man
who recovered from central pontine
myelinolysis

Abnormality detected in the central pons in
diffusion-weighted images as a relatively high-signal
area resembling a piglet sign but not clear in T2- and
T1-weighted images, 1.5 T MRI

Physical exercise therapy is important for improving the
prognosis of central pontine myelinolysis

Mendez Colmenares
et al., 2021

Longitudinal study: 6-month aerobic
walking and dancing interventions in
older adults

Calibrated T1- to T2-weighted images White matter plasticity is induced by aerobic walking
and dance in the late myelinating regions containing
association and commissural fibers: the genu and the
splenium of the corpus callosum, the forceps minor and
the cingulum

Rowley et al., 2020 Longitudinal study: 12 weeks of
exercise three times a week on a
stationary bike in healthy subjects

Quantitative T1 and proton density maps with B1
correction for cortical segmentation and R1 images
calculated as R1 = 1/T1

Exercise may upregulate myelination in the motor
regions of the cerebral cortex

Casella et al., 2020 Longitudinal study: 2 months of
drumming training in patients with
Huntington disease

Changes in white matter microstructure were
investigated with DTI-based metrics, the restricted
diffusion signal fraction from the composite hindered
and restricted model of diffusion and the
macromolecular proton fraction from quantitative
magnetization transfer imaging

Significantly greater change in the macromolecular
proton fraction in patients with Huntington’s disease
relative to controls in the CCII and CCIII segments of
the corpus callosum, and the right white matter
pathways linking the putamen and the supplementary
motor areas post-training

Bracht et al., 2016 Cross-sectional study: young healthy
subjects

Multicomponent driven equilibrium single pulse
observation of T1 and T2

Higher physical activity is associated with greater
myelination of the right parahippocampal cingulum
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used various MRI modalities to visualize the brain myelin content
while the association between physical activity and estimated
myelination remained clearly visible.

3. Longitudinal studies

Casella et al. (2020) investigated eight patients with
Huntington’s disease (48.5 ± 15.62 years old, range 22–68 years)
and nine matched controls (52.6 ± 14.56 years old, range 22–
68 years). Six patients were at an early stage of the disease and
two were at a more advanced stage. The participants performed
drumming training: 15 min per day, 5 times per week, for
2 months. The drumming pattern was based on one of the
following rhythms: Brazilian samba, Spanish rumba, West-African
kuku and Cuban son (Metzler-Baddeley et al., 2014). The authors
investigated changes in the white matter microstructure with
DTI-based metrics, the fraction of restricted diffusion from the
composite hindered and restricted model of diffusion, and the
macromolecular proton fraction from quantitative magnetization
transfer imaging. The drumming exercise resulted in significantly
higher training-induced macromolecular proton fraction (myelin
plasticity marker) changes within the corpus callosum (CCII and
CCIII) and the pathways linking the right supplementary motor
areas and the putamen in patients with Huntington’s disease
compared with controls. Myelin plasticity did not change in the
control group. The authors described the macromolecular proton
fraction changes in patients relative to controls as a “catch-up effect
to the better baseline status of the control group.”

Rowley et al. (2020) evaluated MRI scans from 47 healthy
subjects: 22 in the passive control group (9 women; 72.8 ± 5.4 years
old) and 25 in exercise group (15 women; 76.8 ± 8.0 years old).
The exercise intervention comprised 12 weeks of supervised cycle
ergometer training with three 30-min sessions per week. They
visualized changes by examining myelin quantitative T1 and proton
density maps with B1 correction for cortical segmentation and R1
images calculated as R1 = 1/T1. There was a significant difference in
R1 between the groups, with R1 augmentation in the cycling group
in the leg region of the motor cortex. The authors indicated that
“aerobic cycling exercise promotes the maintenance and growth
of the myelin sheaths in this region in the elderly.” In the control
group, they reported a correlation between ventilatory threshold
(equivalent to 64 ± 9% VO2max) and myelin content. Importantly,
the Rowley et al. (2020) publication is the only one describing the
longitudinal study focused on cortical myelination.

Mendez Colmenares et al. (2021) investigated 180 healthy
older adults in three groups: control (43 participants, 26 women;
66.3 ± 4.5 years old), dance (51 participants, 37 women;
65.8 years ± 4.6 years old) and walking (86 participants, 54 women;
64.8 ± 4.2 years old). The active control consisted of exercises
lasting 24 weeks and aiming at improvement in flexibility, strength
and balance and involved some yoga mats and blocks, chairs
and resistance bands. All exercised were adjusted for individuals
≥60 years old. The walking intervention aimed at augmenting
cardiorespiratory fitness. It started with walking sessions at 50–60%
of the maximal heart rate, then the walking duration was prolonged
from 20 to 40 min during the first 6 weeks of the programme.
During the last 18 weeks, the volunteers walked during each session

for 40 min at 60–75% of their maximal heart rate. The dance
intervention delivered combined cognitive and social enrichment
associated with aerobic physical exercise. The dance choreography
was increasingly challenging during the 6-month course. The
authors calculated the T1-/T2-weighted (T1W/T2W) ratio from
calibrated T1- to T2-weighted images to detect white matter
integrity/myelin content. The effects of the aerobic exercise (both
walking and dancing) on the T1W/T2W signal was significant for
the mean of all white matter voxels. Moreover, regional analyses
indicated a specific effect in the late myelinating regions containing
association and commissural fibers: the genu and splenium of the
corpus callosum, the forceps minor and the cingulum. There were
no associations between augmented cardiorespiratory fitness and
change in the T1W/T2W signal. This signal diminished during the
6-month period in the majority of white matter brain regions in the
active control group.

Kirby et al. (2022) enrolled twelve healthy, right-handed
subjects (seven women) who performed a 2-week motor-training
schedule consisting of a visual-motor maze task with significant
level of difficulty. Both non-dominant and dominant hands were
trained and examined. There was no control group. The volunteers
were young adults: mean age of 25.8 ± 3.7 years. The water
myelin fraction was obtained using a 32 echo gradient and spin
echo (GRASE) sequence T2 scan. Myelin water fraction was
defined as the fraction of the geometric mean T2 distribution with
10 ms < T2 < 25 ms over the total geometric mean T2 distribution.
The authors associated the water myelin content with structural
(DTI fractional anisotropy) and functional (blood oxygen level
dependent signal low frequency oscillations) to conclude that
the higher myelin content the better axonal transmission in
corticospinal tract.

In summary, the longitudinal studies have clearly shown that
intense aerobic exercise (such as walking, cycling or dancing) can
induce myelination in specific regions associated with particular
activity (i.e., motor cortex) or late myelinating regions that are
particularly vulnerable to demyelination with aging. Exposure to
physical training of high complexity seems to result in higher
myelin content and improved axonal transmission. There seems
to be no relation between favorable changes in cardiorespiratory
fitness evoked by intense aerobic exercise and myelin expansion.
The link between aerobic fitness and myelin content is seen
sometimes in control groups (so a similar finding like in
cross-over studies). Physical activity of low intensity (such as
drumming or exercise designed to improve flexibility, strength
and balance) did not produce a favorable effect (in terms of
myelin content augmentation) in healthy subjects. Nevertheless,
drumming appeared to be very effective in remyelination in
patients with Huntington disease.

4. Case report

Central pontine myelinolysis is a rare neurological
complication that occurs after rapid correction of hyponatremia
in patients with malnutrition, alcoholism and severe burns. The
main pathophysiological process is symmetric demyelination of
the central pons (Singh et al., 2014). A 44-year-old man with a
past history of chronic alcoholism had an abnormality typical
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for central pontine myelinolysis in the central pons detected on
axial MRI (high-signal area resembling a piglet sign in diffusion-
weighted images; not clear in T2W and T1W images). The
central pontine piglet sign was clearly defined in T2W and T1W
images 11 weeks after disease onset. The diagnosis was based on
radiological examination (MRI) and clinical signs and symptoms
(Tobiume et al., 2022). Rehabilitation was not particularly specific
or sophisticated, as no specialized equipment was used (commonly
available aids such as a chair, parallel bars, a walker and a cane
were applied), but it was regular (about 1 h daily). The patient
was completely paraplegic on admission (but with contact, could
express “Yes” or “No” either by blinking or moving his eyes).
After half a year, the patient was discharged with only slightly
slurred speech and minor muscle weakness in his right hand.
Unfortunately, the remyelination process was not confirmed by
MRI examination. Consequently, we can only infer from clinical
picture that such process most likely occurred.

5. Discussion

Based on the available literature, it seems that two relatively
firm conclusions can be made: (1) an active lifestyle is associated
with augmented myelin content in the human brain and (2)
with the use of intense aerobic exercise myelin expansion can be
achieved in healthy subjects throughout the entire adult lifespan.
One small study in patients with Huntington’s disease (Casella et al.,
2020) and a case report describing a subject with central pontine
myelinolysis (Tobiume et al., 2022) may suggest that even not very
intensive but regular physical activity can result in remyelination
in the brain areas affected by demyelination. Active life style also
seems to be neuroprotective in stroke patients (Greeley et al.,
2022). However, this very positive finding needs to be confirmed
in larger studies. Less intense physical activity could represent a
very valuable option for patients with neurodegenerative diseases
associated with demyelination. It is quite surprising that to date,
there is no study in patients with multiple sclerosis.

Less intense physical activity does not seem to cause myelin
expansion in healthy subjects (Casella et al., 2020; Mendez
Colmenares et al., 2021). This is an interesting finding and suggests
that in humans as in animals (rodents) there are two different
patterns with regard to myelination and remyelination processes
(Bloom et al., 2022). Overall, such a pattern is consistent with
the wider consensus that exercise intensity to induce neuronal
plasticity can be scalable in healthy individuals but not necessarily
in patients with neurological conditions (Hortobágyi et al., 2022).
Additional research is needed to determine how humans (in terms
of myelin content) respond to physical exercise associated with
novelty. Kirby et al. (2022) study may suggest that physical training
of high complexity augments myelination and improve axonal
transmission in involved brain structures.

The relationship between cardiorespiratory fitness and
myelination remains unclear. An active lifestyle is usually
associated with better cardiorespiratory performance (Castells-
Sánchez et al., 2021). However, the relationship between the
cardiorespiratory profile and brain myelin content has not yet
been investigated in cross-sectional studies. The only longitudinal
study where the authors considered this relationship showed no

relation between favorable changes in cardiorespiratory fitness
evoked by intense aerobic exercise and myelin expansion (Mendez
Colmenares et al., 2021). This finding is somewhat contradictory
to the belief that exercise-induced changes in cardiovascular
performance represent a key element in cognitive improvement
(Aczel et al., 2022; Maleki et al., 2022; Renke et al., 2022).

The main weakness of the presented studies is that all of them,
except of Rowley et al. (2020), refer to myelin content in white
matter. The latest study by Sandrone et al. (2023) comparing MRI
T1W/T2 sequences with ex vivo post-mortem histology suggests
that MRI T1W/T2W sequences correlate well with myelin content
in the cortical gray matter, but may not be a specific method to
map myelin density in the callosal white matter. This limitation
particularly refers to Bracht et al. (2016) and Mendez Colmenares
et al. (2021) studies. In contrast, T1 or 1/T1 is very related to
brain water content (Lee et al., 2021; Paquola and Hong, 2023).
Brain water content, in turn, is affected by pathophysiological
processes such as neuroinflammation or edema which generally
makes white matter integrity assessment in MRI settings more
complex (Winklewski et al., 2018). Nevertheless, in the reviewed
studies the T1 and 1/T1 sequences were used in young healthy
subjects (Rowley et al., 2020; Shao et al., 2022).

It should be emphasized that the authors of the reviewed
articles used various MRI techniques, including MTV (Myelin
Volume Fraction), MWF (Myelin Water Fraction), mcDESPOT
MWF (Multi-Component Driven Equilibrium Single Pulse
Observation of T1 and T2 with Myelin Water Fraction), and
MPF (Magnetization Transfer Ratio Pool Size Ratio). These are
all practical MRI techniques for quantifying tissue properties
but have some limitations (Lee et al., 2021; Zhou et al., 2023).
Firstly, these techniques are limited by their spatial resolution,
making it difficult to accurately measure tissue properties in
small structures or regions of interest. It can be particularly
challenging for techniques like mcDESPOT MWF, which require
high spatial resolution to accurately distinguish between different
tissue compartments (Deoni and Kolind, 2015). Secondly, the
accuracy and reproducibility of MRI techniques can be highly
dependent on the specific acquisition parameters used, such
as the magnetic field strength, sequence type, and imaging
parameters. It can create difficulties in comparing results across
different studies or institutions (Lee et al., 2021). Thirdly, MRI
signal is inherently noisy, limiting the accuracy and precision of
quantitative measurements. Techniques like mcDESPOT MWF,
which require multiple scans with different acquisition parameters,
can be susceptible to noise (Alonso-Ortiz et al., 2018). Additionally,
tissue properties can vary widely between individuals, making it
problematic to establish normative values or detect subtle changes
in disease states. It can pose significant difficulties for techniques
like MPF, which rely on comparing different tissue compartments
(Khodanovich et al., 2017). While these techniques are valuable
tools for studying tissue microstructure, they should be interpreted
cautiously and in the context of other clinical and imaging data
(van der Weijden et al., 2023).

Finally, future research should examine how changes in
myelin content evoked by physical activity translate into cognitive
improvement in patients and healthy subjects. Thus, extensive
neuropsychological testing should become a gold standard
particularly in longitudinal studies.
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6. Conclusion

Physical activity and an active lifestyle have a beneficial effect on
the myelin content in humans. Myelin expansion can be induced
in humans throughout the entire lifespan by intense aerobic
exercise. Additional research is needed to determine what exercise
intensity (and embedded in exercise scheme cognitive novelty) is
the most beneficial for patients with neurodegenerative diseases.
The relationship between cardiorespiratory fitness and myelination
has yet to be established. Extensive neuropsychological testing
is needed to determine how exercise-induced myelination affects
cognitive abilities.
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