
1
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.15952725290714

International 
Journal of
Health 
Science

v. 5, n. 27, 2025

Acceptance date: 08/08/2025

All content in this magazine is li-
censed under the Creative Com-
mons Attribution 4.0 Internatio-
nal License (CC BY 4.0).

INITIAL MECHANISMS OF 
NEUROPLASTICITY: HOW 
YOGA PRACTICE STIMULATES 
THE ACTIVATION OF 
ADAPTIVE NEURONAL 
CASCADES

Ravi Kaiut 
Graduated in Naturopathy, Post-graduated 
in Neuroscience and behavior, spec. in 
Neurosciences 
Kaiut Yoga Institute; Heráclito Research 
and Analysis Center (CPAH), Department 
of Neurosciences and Genomics, Brazil & 
Portugal
https://orcid.org/0009-0008-9182-6989

Francisco Kaiut- Chiropractor
Kaiut Yoga Institute; Heráclito Research 
and Analysis Center (CPAH), Department 
of Neurosciences and Genomics, Brazil & 
Portugal

Fabiano de Abreu Agrela Rodrigues 
Post-PhD in Neurosciences, esp. Genomics
Heráclito Research and Analysis Center 
(CPAH), Department of 
Neurosciences and Genomics, Brazil & 
Portugal 
https://orcid.org/0000-0002-5487-5852



 2
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.15952725290714

Abstract: This article explores the early me-
chanisms of neuroplasticity, focusing on how 
the practice of yoga can stimulate the activa-
tion of adaptive neuronal cascades. Neuro-
plasticity is the brain’s intrinsic ability to reor-
ganize itself, forming new neural connections 
and modifying existing ones in response to 
experience, learning and injury. The regular 
practice of yoga, characterized by postures 
(asanas), breathing techniques (pranayama) 
and meditation (dhyana), has been associated 
with a series of cognitive and emotional be-
nefits, suggesting a role in modulating brain 
structure and function. The molecular and 
cellular processes underlying these changes 
will be addressed, including the modulation 
of neurogenesis, synaptogenesis and dendri-
tic arborization, as well as the influence of 
neurotransmitters and neurotrophic factors. 
The discussion will delve into the scientific 
evidence linking yoga practice to structural 
and functional changes in the brain, such as 
increased gray matter in regions associated 
with attention and emotional regulation, and 
improved connectivity in neural networks. 
The partial results presented reinforce the 
hypothesis that yoga is an effective tool for 
promoting brain plasticity, with potential 
implications for mental health and cognitive 
well-being.
Keywords: Neuroplasticity; Yoga; Neuronal 
Cascades; Neurosciences; Adaptive.

INTRODUCTION
The human brain, one of the most com-

plex and fascinating structures in the known 
universe, has an extraordinary capacity to 
adapt and transform throughout life. This re-
markable property, known as neuroplasticity, 
is the foundation of all our experiences, from 
learning new skills to recovering from brain 
injuries. Neuroplasticity is not a static pheno-
menon, but rather a dynamic and continuous 
process that shapes the architecture and func-

tion of the central nervous system.
From birth to old age, the brain is cons-

tantly remodeling itself, responding to envi-
ronmental stimuli, the acquisition of knowle-
dge and the challenges inherent in existence. 
This ability to adapt is fundamental to the 
survival and evolution of the human species, 
allowing us to learn from the past, adjust to 
the present and plan for the future.

The most recent discoveries in the field of 
neuroscience have revealed that neuroplastici-
ty is a multifaceted process, involving changes 
at different levels of neural organization, from 
the individual synapse to complex neural ne-
tworks. Understanding these mechanisms is 
crucial to developing interventions that can 
optimize brain function and mitigate the ef-
fects of neurological and psychiatric diseases.

Among the various practices that have been 
investigated for their potential to modulate 
neuroplasticity, yoga stands out as a holistic 
intervention that integrates movement, brea-
thing and mindfulness. Originating in ancient 
India, yoga transcends mere physical activity, 
encompassing a philosophy of life that seeks 
to unite body, mind and spirit.

The growing popularity of yoga around the 
world is not only due to its physical health 
benefits, such as flexibility and strength, but 
also to its positive impacts on mental health 
and emotional well-being. Millions of people 
report improvements in anxiety, depression, 
stress and sleep quality after practicing yoga 
regularly.

These benefits suggest that yoga can di-
rectly influence the structure and function of 
the brain, activating adaptive neural cascades 
that promote resilience and the capacity for 
self-regulation. The integration of challenging 
body postures, controlled breathing techni-
ques and deep meditation seems to be the key 
to triggering these neural transformations.

Scientific research into the effects of yoga 
on the brain has grown exponentially in re-
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cent decades, with the use of neuroimaging 
technologies such as functional magnetic re-
sonance imaging (fMRI) and electroencepha-
lography (EEG) allowing researchers to obser-
ve changes in real time. The results have been 
promising, pointing to significant changes in 
brain regions involved in cognitive control, 
emotional regulation and sensory processing.

This article sets out to explore the initial 
mechanisms of neuroplasticity, specifically 
how the practice of yoga can stimulate the 
activation of adaptive neuronal cascades. It 
seeks to integrate the knowledge of neuros-
cience with the principles of yoga, providing a 
scientific basis for understanding its transfor-
mative effects on the brain.

Understanding these mechanisms not only 
validates the ancient practice of yoga from a 
scientific perspective, but also opens up new 
avenues for the development of therapeu-
tic approaches based on neuroplasticity for a 
wide range of neuropsychiatric conditions.

OBJECTIVES

GENERAL OBJECTIVE
To investigate and elucidate the initial me-

chanisms of neuroplasticity triggered by the 
regular practice of yoga, understanding how 
this holistic intervention stimulates the acti-
vation of adaptive neuronal cascades in the 
human brain.

SPECIFIC OBJECTIVES
To identify the main neural structures and 

networks that undergo plastic changes in res-
ponse to yoga practice.

To analyze the molecular and cellular fac-
tors involved in yoga-induced neuroplasticity, 
including neurotransmitter modulation, neu-
rogenesis and synaptogenesis.

Discuss the clinical and therapeutic impli-
cations of yoga-induced neuroplasticity for 
mental and cognitive health.

LITERATURE REVIEW
Neuroplasticity, defined as the ability of 

the nervous system to change its structure 
and function in response to experience, lear-
ning, development or injury, is a central con-
cept in modern neuroscience (Merzenich et 
al., 1990). This remarkable adaptability is the 
basis for the acquisition of new skills, the for-
mation of memories and functional recovery 
after brain damage. Brain plasticity can occur 
at different levels, from changes in synaptic 
strength to large-scale neurogenesis and den-
dritic arborization (Kandel et al., 2012).

The practice of yoga, which integrates phy-
sical postures (asanas), breathing techniques 
(pranayama) and meditation (dhyana), has 
been increasingly recognized for its benefits 
on mental and physical health. Studies have 
shown that yoga can reduce stress, anxiety 
and depression, as well as improving cogniti-
ve function and general well-being (Gothe et 
al., 2013). These effects suggest that yoga can 
induce neuroplastic changes in the brain.

Synaptic plasticity, the ability of synapses 
to strengthen or weaken their connections 
over time, is one of the most fundamental 
mechanisms of neuroplasticity (Bear et al., 
2020). Long-term potentiation (LTP) and lon-
g-term depression (LTD) are forms of synap-
tic plasticity that are believed to be the basis 
of learning and memory. The practice of yoga, 
by involving concentration, memory and the 
execution of sequences of movements, can ac-
tivate these synaptic processes.

Neurogenesis, the process of forming new 
neurons, occurs mainly in the hippocam-
pus and subventricular zone in adults (Gage, 
2000). Research suggests that chronic stress 
can inhibit hippocampal neurogenesis, whi-
le activities that promote well-being, such as 
exercise and meditation, can increase it (Eri-
ckson et al., 2011). The practice of yoga, with 
its components of stress reduction and increa-
sed mindfulness, may therefore have a positi-
ve impact on neurogenesis.
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Neurotrophic factors, such as brain-deri-
ved neurotrophic factor (BDNF), play a cru-
cial role in neuronal survival, growth and 
differentiation (Poo, 2001). BDNF is known 
to modulate synaptic plasticity and promo-
te neurogenesis. Studies have indicated that 
physical exercise, including yoga, can increase 
BDNF levels, which could contribute to the 
neuroplastic effects observed (Cotman & En-
gesser-Cesar, 2002).

Structural and functional magnetic reso-
nance imaging has been used to investigate 
the brain changes induced by yoga practice. 
Research has shown that the regular practice 
of meditation, an integral component of yoga, 
is associated with an increase in gray matter in 
regions such as the prefrontal cortex, hippo-
campus and anterior cingulate cortex (Hölzel 
et al., 2011). These areas are crucial for atten-
tion, emotional regulation and memory.

In addition to structural changes, yoga 
practice has also been associated with chan-
ges in the brain’s functional connectivity. A 
study by Gotink et al. (2016) revealed that an 
8-week mindfulness yoga program led to in-
creased functional connectivity within the de-
fault mode network (DMN) and between the 
DMN and regions associated with attentional 
control. This suggests greater integration of 
brain networks, contributing to emotional re-
gulation and cognitive flexibility.

In the Brazilian context, research has also 
explored the effects of yoga on neuroplasticity. 
A study by Neves et al. (2018) investigated the 
influence of yoga practice on brain connecti-
vity in individuals with anxiety disorder, fin-
ding evidence of modulations in the salience 
network and the central executive network, 
indicating a therapeutic potential of yoga for 
anxiety. The research by Costa et al. (2019) 
analyzed the effects of a yoga program on the 
brain structure of the elderly, observing an in-
crease in gray matter volume in cortical and 
subcortical regions, suggesting a neuroprotec-
tive role of yoga in aging.

Regulation of the autonomic nervous sys-
tem is another important aspect modulated 
by yoga. The practice of pranayama, in par-
ticular, can influence the balance between the 
sympathetic and parasympathetic systems, 
promoting a state of relaxation and reducing 
reactivity to stress (Streeter et al., 2012). This 
autonomic modulation has direct implica-
tions for brain plasticity, since chronic stress 
is a known inhibitor of neuroplasticity.

The interaction between body and mind is 
central to yoga philosophy and is corrobora-
ted by neuroscientific findings. Propriocep-
tion and interoception, the perception of one’s 
own body and its internal states, are enhan-
ced by the practice of asanas and pranayama 
(Mehling et al., 2011). This sensory informa-
tion is integrated into the brain, influencing 
body awareness and emotional regulation, 
and contributing to plasticity in regions such 
as the insula and somatosensory cortex.

Scientific literature provides growing evi-
dence that the practice of yoga is a potent 
modulator of neuroplasticity. Through a com-
bination of molecular, cellular and network 
mechanisms, yoga appears to promote struc-
tural and functional changes in the brain that 
are beneficial for mental health and cognitive 
well-being.

METHODOLOGY
This article is a comprehensive and explo-

ratory literature review, based on scientific 
studies published in peer-reviewed journals. 
Data was collected by searching electronic 
databases specializing in neuroscience, psy-
chology, medicine and related areas, such as 
PubMed, Scopus, Web of Science and Google 
Scholar. The search terms used included “neu-
roplasticity”, “yoga”, “neuronal mechanisms”, 
“synaptic plasticity”, “neurogenesis”, “BDNF”, 
“fMRI”, “EEG”, “meditation” and their combi-
nations in Portuguese, English and Spanish.
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Original articles, systematic reviews and 
meta-analyses addressing the effects of yoga 
practice on brain structure and function, as 
well as the molecular and cellular mechanis-
ms underlying neuroplasticity, were included. 
Priority was given to including studies that 
used neuroimaging techniques to assess brain 
changes. The articles were selected carefully, 
taking into account their relevance to the pro-
posed topic, methodological quality and the 
reputation of the journals.

Data analysis involved reading and critically 
interpreting the selected articles in order to 
identify the main findings and gaps in know-
ledge. The information was synthesized and 
organized by topic, covering the different levels 
of neuroplasticity (molecular, cellular and ne-
twork) and the components of yoga practice 
(asanas, pranayama and meditation). The dis-
cussion of the results and the formulation of 
conclusions were based on the integration of 
the scientific evidence found in the literature.

DISCUSSION
Neuroplasticity represents the brain’s re-

markable ability to adapt and remodel itself in 
response to experiences and learning, a pheno-
menon that is fundamental to human cognition 
and behavior. The practice of yoga, an ancient 
discipline that integrates mind and body, emer-
ges as a promising catalyst for the activation of 
adaptive neuronal cascades. The integration of 
physical postures, breathing control and medi-
tation offers a set of stimuli that, together, can 
optimize brain functionality.

The influence of yoga on brain structu-
re and function can be observed at various 
scales, from the molecular level to complex 
neuronal networks. The modulation of neu-
rotransmitters such as GABA, serotonin and 
dopamine is one of the first points to consider. 
Regular practice can influence the synthesis, 
release and reuptake of these chemical mes-
sengers, affecting mood, attention and emo-
tional regulation.

At a cellular level, neurogenesis and sy-
naptogenesis are crucial processes in neuro-
plasticity. By reducing stress and promoting a 
state of relaxation, yoga creates a brain envi-
ronment conducive to the formation of new 
neurons, especially in the hippocampus, a 
vital region for memory and learning. At the 
same time, practicing yoga seems to streng-
then existing connections and promote the 
formation of new synapses, which is essential 
for efficient neuronal communication.

Neurotrophic factors, such as BDNF, are 
essential mediators of these changes. The 
practice of yoga, by promoting general well-
-being and light physical activity, can lead to 
an increase in BDNF levels, which in turn 
supports neuronal survival, dendritic grow-
th and synaptic plasticity. This virtuous cycle 
between yoga practice, stress reduction and 
increased BDNF amplifies the brain’s neuro-
plastic potential.

Controlled breathing, or pranayama, is an 
integral component of yoga that has a direct 
impact on the autonomic nervous system. By 
balancing sympathetic and parasympathetic 
activity, pranayama modulates vagal tone, 
which has been associated with improve-
ments in emotional regulation and resilience 
to stress. This autonomic regulation is intrin-
sically linked to the brain’s ability to adapt and 
process information effectively.

Meditation, a fundamental part of yoga, 
has been extensively studied and shown to 
induce structural and functional changes in 
brain regions involved in attention, self-regu-
lation and emotion processing. The increase 
in gray matter in the prefrontal cortex and in-
sula observed in meditation practitioners su-
ggests an improvement in cognitive and emo-
tional capacities.

The physical postures, or asanas, are not 
just body exercises, but also a form of mindful-
ness in movement. The coordination between 
movement and breathing, body awareness 
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and balance required by the asanas contribute 
to strengthening neural connections and im-
proving proprioception, which translates into 
better motor control and body awareness.

The consistent practice of yoga can there-
fore be seen as neurocognitive training which, 
through multiple pathways, promotes brain 
adaptability. The neuronal cascades activated 
by yoga lead to greater efficiency in processing 
information, better emotional regulation and 
a greater capacity for resilience in the face of 
life’s challenges.

In an ever-changing world, the abili-
ty to adapt and thrive is more crucial than 
ever. Yoga, with its ancient foundations and 
growing scientific validation, offers a holistic 
approach to cultivating a more flexible, resi-
lient and adaptive brain. The cascading im-
pact of its practices on the nervous system of-
fers a promising avenue for promoting mental 
health and enhancing cognitive functions.

Further research into these mechanisms 
will allow for a more granular understanding 
of how yoga can be integrated into therapeutic 
strategies for various neuropsychiatric condi-
tions, solidifying its role as a valuable tool in 
promoting neuroplasticity.

PARTIAL RESULTS
The partial results of the literature review 

indicate that regular yoga practice is consis-

tently associated with neuroplastic changes 
in the brain. Several neuroimaging studies 
(fMRI, EEG) and molecular investigations 
point to significant changes in brain structure 
and function.

Specifically, a trend towards increased 
gray matter in key brain regions such as the 
prefrontal cortex, hippocampus and anterior 
cingulate cortex has been observed in yoga 
and meditation practitioners. These areas are 
fundamental for cognitive control, emotional 
regulation, memory and attention, suggesting 
an improvement in these functions. In addi-
tion, there is evidence of modulations in the 
functional connectivity of neural networks, 
including the Default Mode Network (DMN) 
and executive networks, indicating greater in-
tegration and efficiency of brain processing.

At the molecular and cellular level, the 
literature suggests that yoga can positively 
influence the levels of neurotrophic factors, 
such as BDNF, and modulate neurogenesis 
in the hippocampus. Such findings point to 
underlying mechanisms that contribute to 
synaptic plasticity and the formation of new 
neural connections, solidifying the hypothe-
sis that yoga is an effective inducer of adaptive 
neuronal cascades.
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