International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

The Somatic and Energetic Layer of Ashtanga
Yoga: A Theoretical Synthesis of Patanjali’s Codes
and Telomere Dynamics in Aging

Rakesh Kumar Mahajan

Abstract: Modern gerontology increasingly focuses on telomere attrition as a primary biomarker of cellular aging, driven largely by
chronic inflammation and oxidative stress. Concurrently, ancient Eastern philosophies, specifically Patanjali’s Ashtanga Yoga, offer a
systemic framework for physiological and psychological regulation. This paper conducts a comparative theoretical study between the
somatic and energetic layer of Patanjali’s system—comprising Asana (postures), Pranayama (breath regulation), and Pratyahara (sensory
withdrawal)—and modern telomere dynamics. We hypothesize that these three limbs function collectively as an autonomic regulatory
switch. By systematically dismantling fascial tension, optimizing cellular bioenergetics (mitochondrial efficiency), and halting exhausting
sensory outflows, this somatic-energetic architecture forces a shift from sympathetic dysregulation to profound parasympathetic
dominance. This low-inflammation, highly oxygenated state is presented as the precise, non-negotiable physiological environment

required for telomerase enzyme activation and telomeric DNA repair.
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1. Introduction

The pursuit of mitigating cellular senescence has led modern
biological sciences to the study of telomeres- nucleoprotein
structures at the ends of linear chromosomes that degrade
with successive cell divisions. While psychological stress is
known to accelerate this degradation via the chronic release
of pro-inflammatory cytokines, interventions that sustainably
reverse this process remain elusive in allopathic paradigms.

Patanjali’s Yoga Sutras, compiled around 400 CE, outline an
eight-limbed (A4shtanga) path. Once the ethical and
psychological foundations (Yama and Niyama) are stabilized,
the architecture transitions to the physical and energetic
infrastructure, the Somatic and Energetic Layer. This layer
includes Asana, Pranayama, and Pratyahara. This paper
aims to map the sutric codes of these three limbs to the
epigenetic and biomolecular realities of telomere
maintenance, proposing that these ancient practices
engineered the exact physiological environment required for
genomic longevity.

2. Asana: Somatic Unblocking and the
Attenuation of Inflammatory Cytokines

Modern science has proven that psychological stress does not
remain purely cognitive; it becomes physically trapped within
fascial networks and muscular tissues. This trapped tension
serves as a continuous localized stressor, contributing to
systemic chronic inflammation.

2.1 Patanjali's Code on Asana
In Sutra 2.46, Patanjali defines posture:

Sthira sukham asanam (Posture should be steady and
comfortable). Patanjali’s Yoga Sutra 2.46 is one of the most
concise and profoundly important statements in classical yoga
literature, defining the third limb of Ashtanga Yoga, which is
Asana. In Sanskrit, the sutra is simply stated as 'Sthira

sukham asanam" (@R@W\). This translates directly

to the principle that a yoga posture, or seat, must possess two
fundamental, co-existing qualities: it must be steady and firm
(sthira), and it must be comfortable and relaxed (sukham).

The concept of sthira speaks to the physical stability,
strength, and mental alertness required in a posture. It implies
grounding and an unwavering presence. When a posture is
steady, the physical body does not fidget, and the
musculoskeletal system is engaged just enough to maintain
the physical structure against gravity without collapsing.
However, steadiness alone can easily morph into rigidity or
physical tension. This is why Patanjali immediately balances
it with sukham. Sukham refers to a sense of ease, lightness,
and pleasantness. It means the absolute absence of pain,
forcing, or excessive strain. Finding this comfort requires the
practitioner to release unnecessary tension, allowing the
breath to flow naturally and the mind to remain untroubled.

The true brilliance of this sutra lies in the delicate integration
of these two seemingly opposing forces. If a posture is deeply
firm but lacks comfort, the resulting physical tension will
inevitably become a loud distraction to the mind, defeating
the core purpose of yoga. Conversely, if a posture is entirely
comfortable but lacks structural steadiness, it often leads to
physical slumping, dullness, or lethargy, which puts the mind
to sleep and hinders acute awareness. The perfection of an
asana is achieved precisely at the intersection of effort and
surrender. It is the state where the physical form is held with
a clear, firm intention, yet the internal experience is infused
with complete relaxation and release.

Historically and philosophically, Patanjali was not explicitly
referring to the complex, dynamic physical exercises often
associated with modern yoga. In the traditional context of the
Yoga Sutras, "asanam" primarily refers to the seated posture
required for extended periods of pranayama (breath control)
and deep meditation. The ultimate physiological and
psychological goal of establishing sthira and sukham is to
neutralize the body's sensory demands. When the physical
body is completely stable and completely at ease, it
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effectively disappears from the mind's radar. Only when
physical discomfort and muscular restlessness fade away can
a practitioner successfully draw their awareness inward, quiet
the fluctuations of the mind, and advance toward the higher
limbs of deep concentration and spiritual absorption.

Sutra 2.47 elaborates on the mechanism of mastering posture:

Prayatna saithilya ananta samapattibhyam (By relaxation of
effort and meditation on the infinite). Patanjali’s Yoga Sutra
2.47 perfectly bridges the physical and the metaphysical,
serving as the direct instruction for how to master the posture
(asana) described in the preceding sutra. It translates to: "By
the relaxation of effort and by meditation on the infinite,
posture is mastered." This verse reveals that true stability and
comfort in any posture are not achieved through sheer
willpower or muscular force, but through a profound
surrender of tension paired with a vast mental focus.

The sutra is built upon two distinct but complementary pillars.
The first, prayatna-saithilya, translates directly to the
loosening or relaxing of effort. In the initial stages of any
physical posture or breathwork, there is an inevitable reliance
on muscular tension and conscious exertion. However,
Patanjali advises that to truly master the form, one must
consciously dissolve all unnecessary striving, fidgeting, and
resistance. It is the practice of letting go of the ego’s desire to
conquer the body. When sitting in the early hours of the
morning, this principle asks you to find the exact point where
the body supports itself naturally, allowing all residual
stiffness or active tension to melt away.

The second pillar, ananta-samapattibhyam, directs the mind
once the physical body is at ease. It means entering a state of
engrossment or communion with the infinite (Ananta). In
yogic tradition, Ananta can refer to the endless expanse of the
cosmos, the boundless nature of pure consciousness, or even
the mythological thousand-headed serpent Shesha, who
effortlessly holds the earth in perfect stability. By shifting the
mind's focus away from the physical confines of the body and
toward the limitless, the practitioner transcends physical
discomfort. The mind becomes expansive, still, and entirely
absorbed.

When these two elements merge, the practice ceases to be a
physical exercise and becomes a profound internal state.
Achieving this flawless balance of physical ease and mental
expansiveness triggers significant physiological shifts. As
conscious effort is abandoned and the mind absorbs into the
infinite, the body shifts entirely out of the sympathetic
nervous system's stress response. This deep state of biological
rest reduces the wear and tear on the body at a cellular level,
creating an internal environment where the biological
markers associated with longevity and vitality are preserved
rather than depleted by daily friction and tension. The posture
ceases to be something you do and instead becomes a vast,
quiet space that you simply inhabit.

2.2 Biological Correlate: Fascial Release and Cytokine
Reduction

The "relaxation of effort" aligns with the conscious release of
neuromuscular holding patterns. From a cellular perspective,
chronic muscular tension induces localized hypoxia,

triggering the release of pro-inflammatory cytokines (such as
IL-6 and TNF-a). These cytokines are known inhibitors of
telomerase. Asana systematically breaks down these somatic
blockages. By elongating fascial lines and releasing deep-
seated muscular tension, 4Asana reduces the physiological
load on the body, subsequently lowering systemic
inflammation and preventing the inflammatory degradation
of telomeric DNA.

3. Pranayama: Cellular and

Mitochondrial Efficiency

Bioenergetics

Once the physical vessel is stabilized, the architecture
addresses the energetic currency of the body- Prana- through
the regulation of the breath.

3.1 Patanjali's Code on Pranayama
Sutra 2.49 states:

Tasmin sati svasa prasvasayoh gati vicchedah pranayamah
(Once posture is established, breath control is the regulation
of the incoming and outgoing flow of breath). Patanjali’s
Yoga Sutra 2.49 marks the formal transition from the physical
discipline of yoga into the energetic and physiological realm,
defining the practice of Pranayama. The phrase tasmin sati
translates to "that being accomplished" or "upon that being
established." This directly refers to the mastery of Asana—a
steady and comfortable physical posture—described in the
preceding sutras. Patanjali makes it clear that the conscious
regulation of breath cannot successfully begin until the
physical body is stable and free from distress, as any physical
discomfort would agitate the nervous system and disrupt the
respiratory rhythm.

Once this physical stability is achieved, the practitioner brings
their awareness to svasa (inhalation) and prasvasa
(exhalation). In an ordinary, unconscious state, the breath
flows erratically, driven by emotional fluctuations, physical
exertion, and environmental stressors. The core instruction of
this sutra lies in the term gati-vicchedah, which translates to
the breaking, regulation, or intentional pausing of this natural,
unconscious movement. Rather than a forced or strained
stopping of breath, it implies a deliberate, conscious mastery
over the rhythm, depth, and flow of respiration. The
practitioner intentionally alters the automatic breathing cycle,
introducing measured control and expanding the capacity of
the life force (Prana).

Looking at this practice through the lens of modern biological
markers, this intentional regulation is far more than a simple
respiratory exercise; it is a profound intervention into the
body's autonomic nervous system. By consciously slowing
and regulating the breath, Pranayama shifts the body out of a
sympathetic "fight or flight" response and activates the
parasympathetic "rest and digest" state. This physiological
shift actively reduces oxidative stress, lowers cortisol levels,
and minimizes systemic inflammation. When examining the
biological mechanisms of aging, particularly the preservation
of telomere length at the cellular level, this reduction in
chronic physiological stress is critical. The conscious
regulation of breath outlined in this sutra provides a direct
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theoretical and practical framework for reducing the
biological wear and tear that drives cellular aging.

Ultimately, Patanjali positions this sutra as the vital bridge
between the external body and the internal mind. The breath
acts as the physical and measurable manifestation of vital
energy. By gaining mastery over the respiratory cycle and
utilizing it as a tool to regulate biological and mental stress,
the practitioner quiets the fluctuations of the mind. This
clearing of physiological and psychological turbulence
fulfills the ultimate purpose of Pranayama: thinning the veil
that covers the inner light, thereby preparing the individual
for the higher limbs of deep concentration and meditation.

3.2 Biological Correlate: Oxygen Distribution and ROS
Mitigation

Pranayama maps directly to the optimization of cellular
bioenergetics. Rapid, shallow breathing (sympathetic
dominance) leads to inefficient cellular respiration and a
higher byproduct of Reactive Oxygen Species (ROS). ROS
causes direct oxidative damage to the guanine-rich sequences
of telomeres.

Consciously slowing and deepening the breath optimizes the
intake and distribution of oxygen, maximizing mitochondrial
efficiency. This reduces oxidative stress. Furthermore, the
diaphragmatic stimulation inherent in deep Pranayama
stimulates the vagus nerve. High vagal tone is highly
correlated with reduced cortisol output and increased
telomerase activity.

4. Pratyahara: Energy Conservation and the
HPA Axis

The fifth limb bridges the external (somatic) practices with
the internal (cognitive) practices. It is often the most
overlooked component in modern biological studies of yoga.

4.1 Patanjali's Code on Pratyahara
Sutra 2.54 defines the withdrawal of the senses:

Sva  visaya  asamprayoge  cittasya  svarupanukara
ivendriyanam pratyaharah (When the mental organs of sense
and action cease to be engaged with their corresponding
objects, they withdraw into the original purity of the mind).
In its most direct translation, this sutra defines Pratyahara
(sensory withdrawal) as the state that occurs when the senses
(indriyas) cease engaging with their respective external
objects (svavishaya) and instead seemingly assume the pure,
unfluctuating nature of the mind (chitta).

To fully grasp this concept, it is helpful to observe how our
sensory organs normally operate. Ordinarily, the eyes, ears,
nose, tongue, and skin act as outward-facing receptors,
constantly pulling in data from the environment and feeding
it to the mind. This creates a perpetual cycle of stimulation,
cognitive reaction, and a constant expenditure of vital energy.
Sutra 2.54 describes a profound and elegant reversal of this
mechanism. Importantly, Patanjali is not advocating for the
forceful suppression of the senses or the physical blocking of
ears and eyes. Instead, he is describing a natural cessation.

When the mind becomes highly stabilized and self-absorbed,
the senses naturally lose their hunger for the outside world.
They sever their connection with external stimuli and fold
inward, taking on the stillness of the concentrated mind. A
traditional analogy compares this to a queen bee settling on a
branch; just as the worker bees instinctively settle exactly
where the queen does, the senses effortlessly come to rest
when the mind is brought to a state of stillness.

This state of Pratyahara serves as the essential bridge between
the outer, more physical limbs of yoga (like Asana and
Pranayama) and the inner, purely mental limbs of
concentration and meditation. When you cultivate this
conscious withdrawal- especially during the quiet,
undisturbed hours of early morning practice—a remarkable
shift occurs not just mentally, but within the physical
organism.

By intentionally cutting off the incessant, demanding stream
of external sensory input, the nervous system is liberated from
the chronic stress and hyper-vigilance typical of daily life.
This deep internalization acts as a profound physiological
reset. It shifts the body entirely away from sympathetic
arousal (fight-or-flight) and into a state of deep, restorative
homeostasis. By halting the cognitive and emotional friction
caused by sensory overload, the body experiences a
significant reduction in metabolic wear and tear and oxidative
stress. In a very tangible way, this yogic mastery over sensory
consumption creates the exact internal environment necessary
for cellular preservation and biological resilience over time.
It represents a space where ancient philosophical stillness
directly intersects with the physiological preservation of
vitality, illustrating how turning inward protects the body at
its most foundational level.

Ultimately, this sutra teaches that the senses are not inherently
obstacles. When they are no longer enslaved by the endless
pull of the external world, they turn around to illuminate the
vast, untouched awareness within, becoming powerful allies
in the journey toward profound realization.

4.2 Biological Correlate: Halting Sensory Exhaustion

Modern humans suffer from a continuous, exhausting outflow
of energy directed toward external sensory stimuli (screens,
noise, urban environments). This hyper-stimulation keeps the
Hypothalamic-Pituitary-Adrenal (HPA) axis constantly
engaged. Pratyahara halts this outflow. By consciously
withdrawing sensory engagement, the practitioner shuts down
the environmental triggers of sympathetic arousal. This
energy conservation prevents the exhaustion of the adrenal
glands, removing the continuous cortisol bath that otherwise
accelerates telomere shortening.

5. Comparative Synthesis: The Autonomic

Regulatory Switch

Together, Asana, Pranayama, and Pratyahara act as a
systemic autonomic regulatory switch. The foundational
practices of Asana, Pranayama, and Pratyahara function
synergistically to operate as a systemic autonomic regulatory
switch, fundamentally bridging Patanjali's philosophy with
modern biological markers of aging. Rather than acting in
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isolation, these three limbs create a sequential, cascading
effect on the human physiology, systematically shifting the
body away from chronic sympathetic dysregulation—the
hallmark of modern stress—and anchoring it into a state of
profound parasympathetic dominance. This orchestrated
transition, often referred to as the "rest and digest" state, is not
merely a psychological relaxation but a mandatory
physiological baseline for cellular repair.

The sequence initiates with Asana, which operates at the
biomechanical and neuromuscular level. By systematically
releasing trapped fascial tension and correcting structural
imbalances, Asana  effectively silences localized
neuromuscular stress signals that constantly bombard the
central nervous system. This physical unwinding yields a
highly specific biochemical benefit: a marked reduction in
systemic  pro-inflammatory  cytokines,  specifically
Interleukin-6 (IL-6) and C-Reactive Protein (CRP). By
lowering this inflammatory burden, Asana prepares the
cellular environment, removing the chemical stressors that
typically accelerate cellular aging.

Building upon this physical stabilization, Pranayama
regulates the autonomic nervous system through precise
control of the diaphragmatic rhythm. This intentional
respiratory pacing directly stimulates the vagus nerve, forcing
a profound parasympathetic shift. On a cellular and genetic
level, this vagal modulation actively reduces the production
of Reactive Oxygen Species (ROS) and mitigates oxidative
stress. As the oxidative burden drops, the biological
environment becomes highly conducive to enzymatic
activity, specifically triggering an increase in the expression
and activity of telomerase, the enzyme responsible for
maintaining chromosomal integrity.

Pratyahara completes this regulatory triad by targeting the
cognitive-endocrine  feedback loop. By consciously
withdrawing sensory engagement and severing the relentless
feedback cycle of external stimuli, Pratyahara effectively
starves the stress response of its triggers. This internalized
state directly downregulates the Hypothalamic-Pituitary-
Adrenal (HPA) axis, leading to a significant reduction in
circulating cortisol levels. High cortisol is a known catalyst
for the rapid shortening of telomeres; therefore, the sensory
withdrawal of Pratyahara acts as a defensive shield, actively
halting the stress-induced degradation of telomeric DNA.

Ultimately, by consciously slowing the breath, releasing
deeply held physical tension, and detaching from external
sensory demands, these three practices synthesize to create an
optimal internal environment. From a genetic and cellular
standpoint, this resulting state—characterized by low
systemic inflammation and high cellular oxygenation—is the
exact, non-negotiable physiological microenvironment
required for the telomerase enzyme to safely emerge from the
nucleus and initiate the vital repair of telomeric base pairs,
thereby directly influencing the biological mechanisms of

aging.

resulting low-inflammation, highly oxygenated state is the
exact, non-negotiable physiological environment required for
the telomerase enzyme to safely emerge from the nucleus and
initiate the repair of telomeric base pairs.

6. Limitations of the Theoretical Model

While this framework offers a robust theoretical synthesis,

several limitations exist in current research translation:

o Empirical Isolation: In clinical settings, it is exceedingly
difficult to isolate the biological effects of Asana vs.
Pranayama vs. Pratyahara, as they are traditionally
practiced as an integrated continuum.

e Longitudinal Constraints: Most studies on yoga and
telomere length are cross-sectional or short-term (1224
weeks). Telomere dynamics require long-term, multi-year
longitudinal studies to accurately measure meaningful
lengthening or stabilization.

e Measurement Complexities: Telomere length is highly
variable depending on the tissue sampled (e.g., leukocytes
vs. skeletal muscle). Systemic extrapolation from blood
draws may not capture localized somatic repair at the
fascial level.

7. Acknowledgment of Biases

In synthesizing ancient philosophy with modern biology, one

must account for inherent biases in both literature bases:

o Reductionist Bias: Modern science tends to reduce the
holistic, spiritual goals of Patanjali’s Yoga (which aims at
Kaivalya or liberation) strictly to biological metrics and
genetic markers, ignoring the metaphysical intent of the
original texts.

e Publication Bias in Yoga Research: Studies showing
positive correlations between yoga interventions and
biomarker improvements are vastly more likely to be
published than null results, artificially skewing the
perceived efficacy of these practices.

e Cultural and Translation Bias: Translating Sanskrit
concepts like Prana directly to "mitochondrial efficiency"
requires a degree of philosophical retrofitting. While
functionally analogous, they are not epistemologically
identical.

8. Conclusion

The somatic and energetic layer of Patanjali’s Ashtanga Yoga
represents a sophisticated, ancient technology for biological
regulation. By deconstructing physical blockages (4sana),
optimizing bioenergetics (Pranayama), and halting sensory
energy leakage (Pratyahara), the practitioner constructs a
physiological sanctuary. This environment—characterized by
parasympathetic dominance, low inflammation, and
optimized cellular respiration—is fundamentally necessary to
preserve telomere length and promote systemic longevity.
Modern biological markers do not merely validate Patanjali’s
codes; they reveal the deep molecular mechanisms through

By consciously slowing the breath, releasing physical tension, which gncwnt yogic sciences engineered cellular
and severing the sensory feedback loop of modern stressors, preservation.

these limbs forcefully shift the nervous system out of

sympathetic dysregulation into profound parasympathetic

dominance ("rest and digest"). From a genetic standpoint, this
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