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Abstract: 

Introduction: The increasing prevalence of sedentary lifestyles and respiratory inefficiencies in modern 

society has led to a growing interest in integrative health approaches. Oxygen utilization is a vital 

physiological process influencing cellular metabolism, energy production, and overall health. Yogic 

practices, particularly Bandhas combined with Pranayama, have been traditionally recognized for their 

regulatory effects on respiratory and cardiovascular functions. Jalandhara Bandha, a classical yogic lock, 

is believed to influence oxygen dynamics through neurophysiological and hemodynamic mechanisms. 

Aim: To review Jalandhara Bandha and its role in modulating oxygen utilization in the human body. 

Objectives: 1.To study the concept of Jalandhara Bandha in yogic science. 2.To analyze its mechanism 

of action on respiratory efficiency and oxygen utilization. Materials and Methods: Classical yogic texts 

and contemporary scientific literature were reviewed. Electronic databases including Google Scholar, 

PubMed, and AYUSH research portals were searched using keywords such as “Jalandhara Bandha,” 

“oxygen utilization,” “pranayama,” and “respiratory efficiency.” Discussion: Jalandhara Bandha, 

practiced during Pranayama and Kumbhaka, influences physiological functions through carotid sinus 

stimulation, autonomic modulation, and alteration in blood flow dynamics. It is suggested to enhance 

oxygen utilization by improving pulmonary efficiency, optimizing hemoglobin  function, and facilitating 

better tissue oxygenation. Additionally, it may contribute to nitric oxide release, erythropoietin 

stimulation, and mitochondrial efficiency, thereby supporting cellular respiration and energy metabolism. 

Conclusion: Jalandhara Bandha plays a significant role in enhancing respiratory efficiency and oxygen 

utilization through multiple physiological pathways. As a non-invasive yogic intervention, it holds 

potential in improving cardiopulmonary health and overall metabolic function. However, further scientific 

validation through controlled studies is required. 

Index Terms - Jalandhara Bandha, Kumbhaka, Oxygen Utilization, Pranayama, Respiratory Efficiency, 

Yoga Physiology 

INTRODUCTION 

The increasing prevalence of sedentary lifestyles in modern society has led to a rise in respiratory 

inefficiencies and compromised metabolic health. Efficient oxygen utilization is a fundamental 

physiological process that governs cellular metabolism, energy production and overall systemic function. 

Impaired oxygen dynamics are associated with fatigue, reduced functional capacity and a higher risk of 

chronic diseasesi  
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Yoga is a group of physical, mental, and spiritual practices or disciplines which originated in ancient 

India.ii In recent years, there has been growing interest in integrative and non-pharmacological approaches 

to improve physiological efficiency. Yogic practices, particularly Pranayama and Bandhas have been 

traditionally described to regulate respiratoryiii and cardiovascular functionsiv.  

Bandha represents a distinctive and integral component of Hatha Yoga. The term “Bandha” is derived 

from Sanskrit, meaning “to bind,” “to lock,” or “to hold.” In the yogic context, it refers to a deliberate 

neuromuscular contraction or “lock” applied to specific regions of the body, resulting in the regulation 

and control of physiological and energetic processes. 

Traditionally, Bandhas were considered a subset of Mudras. Classical yogic texts such as the Hatha Yoga 

Pradipika and the Gheranda Samhita discuss Bandhas in conjunction with Mudras, without clearly 

distinguishing between the two. Similarly, ancient tantric literature does not provide a strict conceptual 

separation between Bandhas and Mudras. 

In practice, Bandhas are extensively integrated into both Mudra and Pranayama techniques, where they 

play a crucial role in modulating respiratory function, influencing autonomic activity and facilitating the 

directed flow of vital energy (prana). Although numerous types of Bandhas are described in traditional 

yogic literature, a precise and universally accepted definition of the term “Bandha” is not explicitly 

provided in these texts. 

There are four types of Bandhas described in yogic science:  

Jalandhara Bandha, Uddiyana Bandha, Mula Bandha and Maha Bandha A Bandha can be understood 

as a specific neuromuscular action that involves controlled contraction and pressure over particular regions 

of the body. Similar to maintaining stability in asanas, the practice of Bandhas requires steadiness and 

precision. These techniques are especially significant in Pranayama, where they are applied to regulate 

and channel the flow of Prana (vital energy). 

The fundamental objective of Bandhas is to restrain and direct the movement of Prana within the body, 

facilitating its flow through the Sushumna Nadi, which is considered essential for higher states of 

awareness and spiritual awakening. Among these, Jalandhara Bandha (throat lock) is performed during 

breath retention (Kumbhaka) and is believed to exert significant effects on respiratory physiology. 

Aim and Objective  

Aim: To review Jalandhara Bandha and its role in modulating oxygen utilization in the human body.  

Objectives: 1.To study the concept of Jalandhara Bandha in yogic science.     

 2.To analyze its mechanism of action on respiratory efficiency and oxygen utilization. 

Review of Literature  

         Jalandhar bandha  

          Derivation  

 Jala → “net”, “network”, or “mesh” 

 Dhara → “holding”, “supporting”, or “bearing” 

    So, Jalandhara = “that which holds or supports the network” 

 Bandha → Means “lock”,  “binding”, “closure”, or “seal” 
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Definition 

 One interpretation of Jalandhara Bandha describes it as a yogic lock that regulates the network 

of nadis (subtle energy channels) in the cervical region. In physiological terms, these nadis may 

be correlated with the blood vessels and neural pathways of the neck. 

 Jalandhara Bandha is also symbolically understood as a “net” (jala) that prevents the 

downward dissipation of vital energy, often referred to as amrita or bindu, from the cranial 

region. By restricting this downward flow toward the Manipura Chakra (the “sun” center at the 

navel), the practice is believed to conserve and stabilize prana within the body. 

Classical References in Yogic Text 

1 Shiva Samhita 

2 Hatha Yoga Pradipika 

3 Gheranda Samhita 

Shiva Samhita 

बद्ध् वा गलशिराजालं हृद्ये शिबुकं न्यसेतध । बन्धो जालन्धरः प्रोक्तो द्ेवानामशि द्लुलभः ॥६०।। Shiva Samhita, 4.60 v   

Jalandhara Bandha is performed by gently constricting the network of vessels in the neck and placing the 

chin firmly against the chest. This practice is considered highly valuable and is revered even by the gods. 

नाशभस्थवशिजलन्तूनां सहस्रकमलच्यतुमध । शिबेत्िीयषुशवसरं तद्थं बन्धयेशद्द्मध ॥ 61 ।। Shiva Samhita, 4.61vi 

In living beings, the fire located at the navel consumes the nectar flowing from the thousand-petaled lotus; 

therefore, this bandha should be practiced. 

बन्धेनानेन िीयूषं स्वयं शिबशत बुशिमानध । अमरत्वं ि संप्राप्य मोद्ते भवुनत्रये ॥ 62 ।। Shiva Samhita, 4.62vii 

By applying this bandha, the wise yogi drinks the nectar himself. He becomes immortal and has fun in 

the three worlds. 

जालन्धरो बन्ध एष शसिानां शसशिद्ायकः । अभ्यासः शियते शनत्यं योशगना शसशिशमच्छता ।। 63 ।। Shiva Samhita, 4.63viii  

This Jalandhara bandha grants perfection to adepts. The yogi desirous of perfection should carry out the 

practice regularly. 

Hatha Yoga Pradipika 

कण्ठमाकुञ्य हृद्य ेस्थाियेशच्िबुकं दृढमध। बन्धो जालन्धराख्योऽयं जरामतृ्यशुवनािकः।।६९।। H.P. 3.69ix 

Contracting the throat, the chin should be firmly placed on the chest. This is known as Jalandhara Bandha, 

the destroyer of old age and (premature) death. 

ब्नाशत शह शिराजालमधोगाशमनभोजलमध । ततो जालन्धरो बन्धः कण्ठद्ःुखौघनािनः।।७०।। H.P. 3.70x 

Jalandhara Bandha dams the whole group of channels and prevents downward flow of the fluid from 

upper regions. It puts an end to all kinds of pain arising in the throat. Hence it is called Jalandhara Bandha 

which gives an upward pull to the current passing through (the neck). 

जालन्धरे कृते बन्धे कण्ठसंकोिलक्षणे । न िीयषंू ितत्यग्नौ न ि वायुः प्रकुप्यशत ।।७१।। H.P. 3.71xi 
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So long as Jalandhara Bandha, characterised by contraction of the throat, is maintained the nectar flowing 

from the moon does not fall into the fire nor Vayu get disturbed. 

कण्ठसंकोिनेनैव द्वे नाडधयौ स्तम्भयेद्ध दृढमध । म्यििशमद्ं जे्ञयं षोडिाधारबन्धनमध ।।७२।। H.P. 3.72xii 

The two Nadis (Ida and Pingala) should be completely blocked by contraction of the throat. This is known 

as the Madhyachakra which controls the sixteen Adharas (by regulating the flow of vital fluids to them). 

Gherand samhita 

कण्ठसंकोिनं कृत्वा शिबुकं हृद्ये न्यसेतध । जालन्धरेकृते बन्धे षोडिाधारबन्धनमध ॥१०॥ xiii 

जालन्धरमहामदु्रामतृ्योश्च क्षयकाररणी। शसिो जालन्धरो बन्धो योशगनां शसशिद्ायकः । 

षण्मासमभ्यसेद्यो शह स शसिो नात्र संियः ॥११॥xiv
 Ghe. Sa. 3/10-11 

Contract the throat and place the chin on the chest. This becomes jalandhara bandha. It gives control over 

the sixteen bases. This great mudra by the name of jalandhara bandha gives victory over death. Mastery 

over jalandhara bandha provides siddhis to yogis and by practising it for just six months a yogi definitely 

becomes a perfected being. 

Procedure of jalandhar bandh 

•⁠  ⁠Sit in a comfortable meditative posture such as Siddhasana, Swastikasana, Bhadrasana, Virasana, or      

Padmasana. 

•⁠  ⁠Ensure that the knees are in firm contact with the floor. 

•⁠  ⁠Place the palms of the hands on the knees. 

•⁠  ⁠Close the eyes and relax the entire body. 

•⁠  ⁠Inhale slowly and deeply, and retain the breath inside. 

•⁠  ⁠While retaining the breath, bend the head forward and press the chin firmly against the chest. 

•⁠  ⁠Straighten the arms and lock them firmly in position by pressing the knees downward with the hands. 

Simultaneously, hunch the shoulders upward and forward to maintain the lock and intensify the pressure 

on the neck. 

•⁠  ⁠Hold the final position for a few seconds initially, without straining. 

•⁠  ⁠Relax the shoulders, bend the arms, and gently release the lock. 

•⁠  ⁠Raise the head and then exhale slowly. 

•⁠  ⁠Repeat the practice after the breathing has returned to normal.xv 

Breathing: Initially, the practice is performed with internal breath retention (antara kumbhaka). Once 

proficiency is achieved with internal retention, it may also be practiced with external breath retention 

(bahya kumbhaka).xvi 

Duration: Jalandhara Bandha can be maintained for as long as the breath can be comfortably retained, 

whether after inhalation or exhalation. If a sensation of gasping for air occurs upon releasing the bandha, 

the duration of breath retention should be reduced so that the lock can be released gradually and breathing 

resumes smoothly without strain. The duration may be increased progressively by counting the retention 
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time in each round and incrementally increasing the count. This practice can be repeated up to five 

times.xvii 

Certain asanas naturally facilitate the application of Jalandhara Bandha by bringing the chest toward the 

chin. These include Sarvangasana, Halasana, Pavanamuktasana, and Setu Bandhasana. 

Similarly, some mudras and bandhas also promote a natural chin-to-chest position, thereby aiding the 

application of Jalandhara Bandha. These include Mahabheda Mudra, Mahabandha Mudra, Yoga Mudra, 

and Viparitakarani Mudra. 

According to Modern Mode of action   

1. Mechanical pressure over the suprasternal notch during neck  

A. Carotid sinus stimulation  

significant mechanical compression is applied to the carotid sinus region located at the bifurcation of the 

common carotid artery. This region contains highly sensitive baroreceptors that respond to changes in 

arterial wall stretch and pressure.  

The external pressure exerted during the chin-to-chest lock mimics an increase in arterial blood pressure, 

thereby activating these baroreceptors. 

The activated baroreceptors transmit afferent impulses through the glossopharyngeal nerve (Hering’s 

nerve) to the nucleus tractus solitarius (NTS) in the medulla oblongata.  

The NTS integrates this sensory input and modulates autonomic output by enhancing parasympathetic 

(vagal) activity while inhibiting sympathetic outflow. 

As a result, there is a reflex modulation characterized by a reduction in heart rate, stabilization of blood 

pressure, and a tendency toward slower, more regulated breathing patterns, thereby influencing respiratory 

efficiency.xviii 

B. Vagal nerve stimulation  

Stimulation of the vagus nerve activates the parasympathetic nervous system, resulting in reduced heart 

rate, decreased anxiety, and a calming effect on the respiratory centers in the medulla and pons. This 

parasympathetic dominance promotes increased vagal tone, leading to a slower respiratory rate and greater 

depth of breathing. 

Such controlled breathing enhances alveolar ventilation efficiency, improves oxygen diffusion, and 

optimizes oxygen utilization at the tissue level, thereby contributing to improved respiratory efficiency 

and overall cardiorespiratory function. 

2.  Kumbhaka 

 

A. Effect on Respiratory System  

Kumbhaka (breath retention) exerts significant effects on respiratory muscles through both neural and 

physiological mechanisms. During breath retention, rising carbon dioxide (CO₂) levels stimulate the 

respiratory center in the medulla, increasing neural drive to the respiratory muscles.xix 

The diaphragm, the primary muscle of respiration, undergoes controlled isometric contraction during 

kumbhaka, which enhances its strength and endurance over time. Similarly, the intercostal muscles 

maintain thoracic stability, contributing to improved chest wall control. With regular practice, there is a 

reduction in the overactivity of accessory respiratory muscles (such as the sternocleidomastoid and scalene 

muscles), leading to more efficient and energy-conserving breathing patterns. 
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Additionally, repeated exposure to breath retention improves tolerance to hypercapnia, allowing 

respiratory muscles to function effectively under conditions of increased chemical drive. This results in 

better coordination, increased tidal volume upon release of kumbhaka, and overall enhancement of 

ventilatory efficiency and oxygen utilization. 

Hypercapnic vasodilation: Breath retention leads to an increase in carbon dioxide (CO₂) levels in the 

blood, which stimulates central chemoreceptors in the brain. This activation induces cerebral vasodilation, 

enhancing blood flow and supporting more efficient gas exchange. 

 

Intermittent hypoxia and erythropoiesis: Brief periods of breath retention during kumbhaka induce 

transient hypoxia, which stimulates the release of erythropoietin (EPO). This, in turn, increases red blood 

cell (RBC) production, thereby enhancing the oxygen-carrying capacity of the blood and improving 

overall oxygen delivery efficiency.xx 

 

Kumbhaka (breath retention) and Bandha (neuromuscular locks) induce transient hypoxic and 

hemodynamic alterations that trigger adaptive physiological responses. These include activation of 

hypoxia-sensitive pathways, increased erythropoietin (EPO) secretion, and stimulation of erythropoiesis, 

leading to enhanced hemoglobin (Hgb) synthesis and maturation. Concurrently, Bandha practices promote 

peripheral vasoconstriction and redistribution of blood flow, while intermittent hypoxia enhances nitric 

oxide (NO) signaling , improving vascular efficiency. Collectively, these adaptations improve oxygen 

utilization and may support neurovascular efficiency and brain regenerative potential through enhanced 

oxygen delivery and cellular metabolism.xxi 

 

B. Bohor effect  

During prolonged kumbhaka, a progressive rise in arterial carbon dioxide (CO₂) levels (hypercapnia) leads 

to the formation of carbonic acid and a subsequent decrease in blood pH, resulting in mild respiratory 

acidosis. This acidotic environment induces conformational changes in hemoglobin, reducing its affinity 

for oxygen—a phenomenon known as the Bohr effect. 

This rightward shift of the oxygen–hemoglobin dissociation curve facilitates enhanced oxygen unloading 

at the tissue level, thereby improving cellular oxygen availability even under conditions of reduced arterial 

oxygen tension. As a result, tissues are able to extract and utilize oxygen more efficiently, supporting 

sustained metabolic activity during hypoxic states. 

In addition, elevated CO₂ levels stimulate central chemoreceptors in the medulla oblongata, enhancing 

respiratory drive and regulatory sensitivity. These combined mechanisms optimize oxygen utilization by 

promoting efficient oxygen release, improving diffusion gradients at the tissue level, and enhancing 

overall metabolic efficiency despite transient hypoxia induced by breath retention.xxii 

 

Conclusion  

Jalandhara Bandha, practiced with pranayama and kumbhaka, plays a significant role in enhancing 

oxygen utilization through neurophysiological and hemodynamic mechanisms. It promotes autonomic 

balance, improves respiratory efficiency, and supports better oxygen delivery at the tissue level. 

Kumbhaka further induces adaptive responses such as improved respiratory muscle function, increased 

carbon dioxide tolerance and enhanced ventilatory efficiency. Mechanisms like the Bohr effect and 

hypoxia-induced erythropoiesis contribute to efficient oxygen transport and utilization. 

Overall, Jalandhara Bandha is a promising, non-invasive yogic practice for improving cardiopulmonary 

and metabolic health. However, further scientific studies are required to validate its mechanisms and 

therapeutic applications. 
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