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Abstract

Background & Aims: Many studies have shown that after ischemic stroke, survivors
experience motor dysfunction, memory impairment, and cognitive problems.
Exercise is an effective and widely used factor in rehabilitation strategy to improve
cognitive recovery and motor control following ischemic conditions caused by
stroke, which is effective by increasing signaling pathways related to neurogenesis,
synaptogenesis, etc. Recognizing and examining these factors as a result of exercise
can be a principled solution to prescribe the most efficient and effective training
method for the faster recovery of people suffering from stroke.

Stroke is a type of injury related to blood vessels in different levels of the brain. A
clinical study of people who had a stroke showed that over several years after the
stroke, people who had different types of exercise in their rehabilitation program
showed good functional results in neurological rehabilitation, but in groups Without
exercise, most people developed aggravated neurological disorders, with mortality in
this group being much higher than in the other group. Lack of blood supply to nerve
cells in the CNS causes neurological and cognitive disorders, in which all parts of
the nerve cell such as the cell body, axons, axonal terminus, and dendritic cavity in
the penumbra region Deprived of blood affects the healing processes of various
therapies, often involving neurogenesis and angiogenesis, which regenerate damaged
cells in neural circuits. The neuroplasticity process in the central nervous system is
divided into two parts: structural and functional changes, which have the ability to
adapt to learning processes, and cognitive memory following neurological damage,
which are dynamic processes that a number of centers Different parts of the central
nervous system will undergo numerous changes and interactions. However, by
natural mechanisms, the body produces simultaneous changes after ischemic brain
injury, but these changes are not sufficient to reverse and repair the damage. In
normal conditions or in conditions of brain injuries, rehabilitation can be created as
a dynamic process in the nervous system with the aim of adapting to different
conditions.

Recently, exercise has been considered an effective and practical factor to increase
cognitive function and motor function in rehabilitation conditions that increase
dendritic branching and axonal myelination through neuroplasticity processes such
as increased neural activity and postsynaptic stimulation ability. These phenomena
can occur after a stroke. Due to the importance of recognizing and examining the
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effective factors in the rehabilitation period after stroke, exercise in recent years has
shown a very effective role in improving the physical and cognitive condition of these
patients. Therefore, the aim of this study was to identify the effective mechanisms in
the neurogenic and angiogenic process and also to inhibit apoptotic processes due to
exercise as effective factors in improving motor function and cognitive ability after
stroke.

Methods: To conduct this study, search the Google Scholar, PubMed, Web of
Science databases on the effect of various types of exercise on neuronal molecular
and cellular changes in the post-ischemic stroke rehabilitation period from 2005 to
2021. Mainly in the title, abstract of articles, and keywords in the studied articles, the
words, Ischemic stroke, Rehabilitation, Endurance training, cognitive training,
Neuroplasticity, were searched. The inclusion criteria for the selected papers were to
be published in Latin in international and prestigious journals, and in general to be
about the effect of exercise on molecular cellular signaling in the post-stroke
rehabilitation period. Finally, based on the standard principles and the title of the
articles, the title of the present study was done with 65 articles

Results: In this review, we discussed recent studies on the cellular and molecular
mechanisms of exercise-induced neuroplasticity and Neuroprotective after stroke,
analyzed the type of exercise rehabilitation. Studies from 2005 to 2021 have shown
that exercise, depending on the type, can inhibit nerve cell-degrading factors and
rehabilitate them, as well as the formation of new neurons in the penumbra region
with cellular and molecular changes specific to neurogenesis. In general, among the
various training methods, high-intensity interval training had more advantages,
which was also very important considering the time to start training after a stroke.
Finally, it was found that the types of exercise in post-stroke rehabilitation will vary
greatly based on the type of exercise that should be used based on the type and
amount of stroke, in order to determine the exact effects of different types of exercise,
more research is needed in the future.

Conclusion: It seems that one of the effective strategies in designing exercises for
rehabilitation and recovery disorders caused by stroke is to use incremental methods
in duration and intensity levels that start with very low-intensity exercises and
increase the intensity of exercises over time.
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