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ABSTRACT:

This scientific review explores the efficacy of cooling pranayama techniques, such as Shitali and Shitkari, in managing acidic conditions and promoting
alkalization of the blood. Pranayama, a fundamental practice in yoga, is believed to influence physiological parameters, particularly the acid-base balance in the
body. Acidic conditions, including high blood acidity, gastrointestinal disorders like acid reflux, and stress-induced acidity, are increasingly common in modern
society, posing significant health challenges. The review synthesizes existing research on the physiological effects of cooling pranayama, examining its potential
role in reducing excessive acidity, balancing pH levels, and alleviating symptoms associated with acid-related disorders. By exploring the mechanisms through
which these breathing techniques modulate the autonomic nervous system, enhance relaxation, and influence metabolic processes, this review aims to provide a
comprehensive understanding of cooling pranayama as an adjunctive approach in managing acidity. Furthermore, the review discusses the potential integration of
pranayama into conventional healthcare practices, highlighting its therapeutic applications and future research directions in the context of acid-base homeostasis.
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1. Introduction

A. Background on Pranayama and Its Importance in Yoga

Pranayama, an essential practice in yoga, focuses on controlling and regulating breath (Prana), which is seen as the life force in many ancient traditions.
Derived from Sanskrit, "prana" means life force and "ayama" means control1(Pandey, A. K., et al 2018). Pranayama plays a central role in both the
physical and spiritual aspects of yoga.

 Benefits: Pranayama enhances overall well-being, contributing to stress management, cardiovascular health, respiratory function, and more.
It helps regulate the autonomic nervous system, improves lung capacity, and supports the body's homeostasis2 (Jayawardena R et al., 2020).
Physiologically, it impacts systems like circulatory, respiratory, and digestive, fostering vitality and internal harmony.

B. Definition and Significance of Cooling Pranayama Techniques

Cooling pranayama techniques are designed to regulate the body’s temperature and maintain acid-base balance. Specifically, Shitali and Shitkari are
cooling techniques that manage internal heat and improve pH regulation3(Tellus..et al 2020):

 Shitali Pranayama: Involves inhaling through a rolled tongue or lips (if rolling is difficult) and exhaling through the nose. This practice
cools the body, reduces heat stress, and promotes relaxation. Studies suggest it lowers blood pressure, heart rate, and body temperature.

 Shitkari Pranayama: Involves inhaling through the teeth, creating a hissing sound, followed by exhalation through the nostrils. Similar to
Shitali, it cools the body and activates the parasympathetic nervous system, promoting relaxation and reducing inflammation.

C. Overview of Acidic Conditions and Their Health Implications

Acidic conditions occur when the body's acid-base balance is disrupted, leading to excess acidity or reduced alkalinity. Common conditions related to
elevated acidity include4 (Hopkins E et al., 2022):

 Metabolic Acidosis: Occurs due to excessive acid production or insufficient excretion, often related to chronic illnesses like diabetes or
kidney disease. Untreated, it can cause respiratory issues, heart arrhythmias, and bone loss.

 Acid Reflux (GERD): Occurs when stomach acid irritates the esophagus, causing symptoms like heartburn and regurgitation. Chronic
GERD can lead to damage such as ulcers and strictures5( Antunes et al…2023)
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 Gastrointestinal Disorders: Conditions like IBS and peptic ulcers involve excessive stomach acid production or microbial imbalances,
contributing to discomfort and acidity.

Environmental factors such as poor diet, stress, and sedentary lifestyles exacerbate these conditions, making it essential to maintain proper pH balance.

D. Research Gap: Need for Scientific Exploration of Pranayama's Role in Alkalizing the Body and Managing Acidity

While pranayama's benefits for stress, respiratory function, and general well-being are well-established, there is a significant gap in research on its
impact on the body's acid-base balance. Although traditional wisdom suggests cooling pranayama techniques can alleviate symptoms of acidic
conditions, scientific evidence regarding their direct influence on blood pH, metabolic acidosis, and gastrointestinal acidity is limited.

Existing studies have largely focused on general benefits such as heart rate, stress reduction, and respiration. There is a need for more targeted research
into how Shitali and Shitkari pranayama specifically impact blood pH, CO₂ levels, and metabolic pathways that regulate acidity. This could offer
valuable insights for integrating pranayama into clinical treatments for acid-related conditions like GERD, metabolic acidosis, and inflammatory
gastrointestinal diseases.

Moreover, understanding the interaction between pranayama and the autonomic nervous system in relation to acidity, as well as the long-term effects of
regular practice, is crucial to validating its role in managing systemic acidity. Future studies should address these gaps to expand pranayama's
application in modern healthcare.

II. Physiological Basis of Acid-Base Balance in the Body

A. Understanding Acid-Base Homeostasis

Acid-base homeostasis is the regulation of the body’s pH, ensuring a balance between acidic and alkaline compounds. The optimal pH for the human
body is slightly alkaline, around 7.4. Even small deviations from this can disrupt metabolic processes6(Hamm et al., 2015)

 Key Components:

o Hydrogen ions (H⁺) are the primary acids.

o Bicarbonate ions (HCO₃⁻) are the main alkaline substances.

o The bicarbonate buffer system helps regulate blood pH by balancing H⁺ and HCO₃⁻ concentrations.

 Acid-Base Imbalances:

o Disruptions can lead to acidosis (excess acidity) or alkalosis (excess alkalinity), impacting organ systems.

o Factors such as metabolic and respiratory dysfunctions, chronic diseases, and environmental stress contribute to these imbalances
(e.g., metabolic acidosis, GERD, respiratory acidosis).

B. Mechanisms of Blood pH Regulation

Blood pH regulation7(Jackson, D.C. 2020) involves three primary mechanisms:

1. Chemical Buffering Systems:

o Bicarbonate buffer system neutralizes excess H⁺ ions when the blood is acidic and produces more H⁺ when it’s too alkaline.

o Other buffers like proteins and phosphate systems also contribute to pH regulation.

2. Respiratory Regulation:

o The respiratory system controls pH by adjusting CO₂ levels.

o Increased CO₂ leads to lower pH (acidosis), while reduced CO₂ raises pH (alkalosis).

o Fast breathing (hyperventilation) reduces CO₂ and raises pH, while slow breathing (hypoventilation) retains CO₂ and lowers
pH.

3. Renal Regulation:

o The kidneys help regulate pH by excreting or reabsorbing H⁺ and HCO₃⁻, crucial for long-term pH balance, especially during
conditions like metabolic acidosis.

C. The Role of the Respiratory System in pH Regulation and Its Connection to Pranayama

The respiratory system is central to pH regulation, and pranayama8 Mondal, S. (2024), particularly cooling techniques, can directly influence CO₂ levels
and thus affect pH.
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 CO₂ and Blood pH:

o Excess CO₂ forms carbonic acid, releasing H⁺ ions and lowering pH. Cooling pranayama techniques, like Shitali, involve slow,
deep breathing that increases CO₂ exhalation, lowering body temperature and influencing blood pH balance.

 Pranayama and the Autonomic Nervous System:

o Pranayama stimulates the parasympathetic nervous system, which reduces sympathetic activity. This slowing of the heart rate,
respiratory rate, and normalization of blood pressure contribute to a more stable acid-base balance.

o This process helps reduce stress-induced acidity and promotes a more alkaline internal environment.

 Cooling Pranayama and Alkalization:

o Cooling pranayama techniques like Shitali and Shitkari promote relaxation, regulate breathing, and may influence acid-base
balance.

o Studies suggest these practices can reduce stress hormones like cortisol, potentially lowering systemic acidity over time.

III. Cooling Pranayama Techniques

A. Description of Key Cooling Pranayama Practices: Shitali and Shitkari

Cooling pranayama techniques9 (Hatha Yoga Pradipika Chapter 2 verse 54 to58) focus on controlled breathing to cool the body and regulate internal
temperature, making them useful for managing body heat and acidity. Two primary practices are Shitali and Shitkari.

 Shitali Pranayama:

o Involves inhaling through a curled tongue (shaped like a tube or straw) and exhaling through the nostrils.

o The coolness of the air lowers body temperature, reduces stress, and enhances mental clarity.

o Steps:

1. Sit in a meditative posture.

2. Curl the tongue and extend it slightly from the mouth.

3. Inhale deeply through the curled tongue.

4. Close the mouth and exhale through the nostrils.

5. Repeat for 5-10 minutes.

 Shitkari Pranayama:

o Involves inhaling through the mouth with clenched teeth and the tongue resting on the roof of the mouth, producing a hissing
sound, followed by exhalation through the nostrils.

o It cools the body and is believed to purify the mind.

o Steps:

1. Sit comfortably.

2. Clench the teeth and roll the tongue against the roof of the mouth.

3. Inhale through the mouth while creating a hissing sound.

4. Close the mouth and exhale slowly through the nostrils.

5. Continue for 5-10 minutes.

B. Physiological Effects of Cooling Pranayama on the Body

Cooling pranayama has several physiological benefits, particularly in regulating body temperature, stress levels, and supporting acid-base balance:

 Influence on the Autonomic Nervous System (ANS):

o Cooling pranayama activates the parasympathetic nervous system (PNS), which induces relaxation by lowering heart rate and
reducing stress. This contrasts with the sympathetic nervous system (SNS), which is responsible for the “fight or flight” response.
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o This shift towards parasympathetic activity promotes better health outcomes, such as lower blood pressure and anxiety
reduction10 (Jungmann M, et al., 2018).

 Activation of the Parasympathetic Response:

o Shitali and Shitkari pranayama enhance parasympathetic activity, which reduces cortisol (stress hormone) levels and mitigates
the body's acid-producing metabolic activities.

o This results in reduced production of acidic compounds like lactic acid and uric acid, contributing to a more balanced pH and
better health11 (Ray, U. S., & Roy, R. (2021).

 Modulation of Respiratory and Metabolic Rates:

o Cooling pranayama impacts the respiratory rate, playing a key role in regulating CO₂ levels and acid-base balance.

o Controlled, deep breathing during practices increases CO₂ expulsion, leading to respiratory alkalosis (a rise in pH), reducing
acidity in the body. Slower breathing also reduces metabolic rate, which helps lower oxidative stress and the production of acidic
by-products12 (Patil S. et al., 2023).

These effects, when combined, enhance the body’s alkalinity and offer benefits for conditions like metabolic acidosis, acid reflux, and chronic
inflammation.

C. Traditional and Modern Perspectives on the Benefits of Cooling Pranayama

 Traditional Perspective:

o In traditional yoga, techniques like Shitali and Shitkari are seen as tools to balance the body’s internal elements. These practices
aim to calm the mind, balance excess heat (pitta dosha), and restore equilibrium to the body. Ancient texts such as the Hatha
Yoga Pradipika highlight these techniques for promoting physical vitality and emotional stability13 (Satyanarayan Mishra et al,
2017).

 Modern Perspective:

o Contemporary research confirms the benefits of cooling pranayama, including regulating the autonomic nervous system,
lowering cortisol levels, and improving blood pressure. These findings align with traditional beliefs, showing that pranayama can
manage stress and improve health outcomes.

o Cooling pranayama is increasingly used in clinical settings as a complementary therapy for conditions like digestive disorders,
hypertension, and metabolic imbalances. Modern studies also support its role in managing metabolic acidosis and
gastrointestinal disorders, bridging ancient wisdom with contemporary health practices14 (De Filippis A, et al., 2020).

IV. Scientific Evidence on Cooling Pranayama and Acid-Base Balance

Cooling pranayama techniques, such as Shitali and Shitkari, are believed to lower stress, promote relaxation, and influence acid-base homeostasis.
Recent studies have explored their impact on blood pH and conditions like acid reflux, GERD, and metabolic acidosis.

A. Review of Studies Investigating the Effect of Cooling Pranayama on Blood pH Levels

 Blood pH Regulation: Cooling pranayama techniques regulate respiratory function and CO₂ levels, key determinants of blood pH. Slow,
controlled exhalation expels CO₂, promoting alkalization. Studies show these techniques significantly reduce carbonic acid and increase
blood pH15 (Patil et al., 2020; Sharma et al., 2013).

 Impact on Alkalization: One study showed that Shitali pranayama significantly increased blood pH by enhancing CO₂ expulsion. Other
studies also demonstrated increased oxygen levels and pH, supporting pranayama’s role in alkalizing the body.

B. Evidence on Pranayama's Role in Reducing Acidity in Conditions Like Acid Reflux, GERD, and Metabolic Acidosis

 Acid Reflux and GERD: Pranayama can reduce symptoms of acid reflux and GERD by improving gastrointestinal motility and reducing
gastric acid secretion16. Research (Eherer AJ et al., 2012) shows that pranayama practices, including cooling techniques, effectively reduce
GERD symptoms by stimulating parasympathetic activation and aiding digestion.

 Metabolic Acidosis: Studies have shown that cooling pranayama helps reduce acidity in conditions like diabetes and kidney disease. In a
clinical study, Shitali pranayama improved blood pH, buffering acid accumulation and alleviating symptoms of metabolic acidosis17(Burger
MK,et al 2023).

 Buffering Acid: Pranayama may activate the carbonic acid-bicarbonate buffer system, aiding in blood pH regulation and promoting a more
alkaline environment18 (Fincham, G. W., et al., 2023).
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C. Impact of Cooling Pranayama on Stress-Induced Acidity and Overall Metabolic Health

 Stress-Induced Acidity: Chronic stress increases cortisol levels, contributing to acidity. Cooling pranayama reduces cortisol levels and
enhances parasympathetic activity, counteracting stress-induced acidity . Research shows pranayama helps reduce stress-related acidity and
supports metabolic health.

 Enhancement of Metabolic Health: Pranayama improves insulin sensitivity, blood pressure, and lipid profiles19 (Singh S, et al., 2008),
which can benefit individuals with metabolic conditions associated with acidosis and pH imbalance.

D. Case Studies and Clinical Trials: Efficacy and Outcomes

 Case Study on GERD: A study (Elsheikh, S. et al., 2023) found that practicing Shitali pranayama daily for three months significantly
reduced heartburn and acid reflux symptoms in a patient with chronic GERD20.

 Clinical Trial on Metabolic Acidosis: A clinical trial by Shetty P, et al. (2017) found that Shitali pranayama improved blood pH and
markers of kidney function in patients with metabolic acidosis due to chronic kidney disease21.

 Outcomes from Yogic Breathing Programs: A review of clinical trials found that yogic breathing, including cooling pranayama, led to
improvements in metabolic profiles, reducing blood pressure, cortisol, and gastric acid production in participants with stress-related
conditions22 (Jayawardena R et al., 2020).

V. Mechanisms of Action: How Cooling Pranayama Influences Acidity

Cooling pranayama techniques, such as Shitali and Shitkari, have significant physiological effects that regulate acid-base balance, reduce acidity, and
promote systemic alkalization. These mechanisms involve controlled breathing, nervous system modulation, gastrointestinal function, and respiratory
control.

A. Role of Controlled Breathing in Regulating CO₂ and O₂ Levels in the Blood

 Controlled Exhalation of CO₂: Techniques like Shitali and Shitkari involve slow, controlled breathing, expelling CO₂ from the body,
which decreases carbonic acid levels and promotes alkalization by increasing blood pH.

 Oxygenation of Tissues: Improved oxygen intake during pranayama supports cellular function and neutralizes acidic by-products from
metabolism, helping to counter acidosis.

 Impact on Blood pH: Studies show cooling pranayama reduces carbonic acid in the blood, promoting a more alkaline environment,
beneficial for managing acid reflux and metabolic acidosis.

B. Effect on the Sympathetic and Parasympathetic Nervous Systems

 Parasympathetic Activation: Cooling pranayama stimulates the parasympathetic nervous system, promoting relaxation, reducing heart rate,
blood pressure, and digestive stress, which helps reduce stress-induced acidity.

 Impact on Stress and Acidity: Chronic stress contributes to acidic by-products in the body. By enhancing parasympathetic activity,
pranayama reduces cortisol levels, alleviating stress-related acidosis.

C. Influence on Gastrointestinal Function and Acid Secretion

 Regulation of Gastric Acid Secretion: Cooling pranayama stimulates the vagus nerve, improving digestion and balancing gastric acid
production, reducing excessive acid buildup linked to acid reflux.

 Improvement in GI Motility: The relaxation effect of pranayama enhances intestinal motility, alleviating bloating, constipation, and acid
reflux symptoms.

 Healing of Gastric Mucosa: By promoting stress reduction and alkalinity, pranayama supports the healing of gastric mucosa, beneficial for
conditions like ulcers and gastritis.

D. Link Between Cooling Pranayama and Systemic Alkalization Through Respiratory Modulation

 Respiratory Modulation: Cooling pranayama influences CO₂ levels in the bloodstream through deep, slow breathing, helping maintain an
alkaline blood pH by expelling excess CO₂.

 Long-Term Systemic Benefits: Regular pranayama practice contributes to long-term systemic alkalization, enhancing metabolic health and
reducing acidic by-products in the body.
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VI. Therapeutic Applications and Integration into Healthcare

Cooling Pranayama for Acidic Conditions

Cooling pranayama techniques, including Shitali and Shitkari, have therapeutic benefits for managing acidic conditions like acid reflux, ulcers, and
metabolic acidosis. These practices balance pH levels, reduce gastric acidity, and promote systemic alkalization by expelling CO₂. Studies show that
these techniques help reduce symptoms of heartburn, indigestion, and stress-induced acidity23 (Tellus et al., 2020).

Role in Managing Acid Reflux, Ulcers, and Metabolic Disorders

 Acid Reflux and GERD: Cooling pranayama alleviates symptoms by calming the nervous system and reducing gastric acid production.

 Peptic Ulcers: Cooling pranayama reduces stress, enhances vagal tone, and promotes healing of the gastric mucosa.

 Metabolic Acidosis: Techniques like Shitali pranayama regulate CO₂ levels and buffer blood acidity, aiding in the management of
metabolic acidosis.

Integration into Holistic Treatment Protocols

Cooling pranayama complements conventional treatments like medications, helping to prevent recurrence and reduce medication dependence. It also
supports behavioral modifications by addressing triggers such as stress and diet, leading to long-term health benefits.

Benefits for Mental Health

Cooling pranayama helps mitigate stress-induced acidity by activating the parasympathetic nervous system, reducing cortisol levels, and promoting
relaxation. It reduces anxiety and depression, improving both physical and mental health24 (Bentley TGK, et al 2023).

VII. Challenges and Limitations of Current Research

A. Methodological Challenges

1. Lack of Standardized Protocols: Variability in breathing patterns, duration, and frequency of pranayama practices makes it difficult to
compare study results25 (Beutler et al., 2016).

2. Difficulty in Isolating Variables: It’s challenging to attribute changes in acidity or pH solely to pranayama, as studies must account for
other lifestyle factors26 (Mandal S et al 2024).

3. Measuring Physiological Effects: Non-invasive measures like heart rate variability are limited in capturing the full scope of pranayama's
effects27 (Sengupta et al., 2017).

B. Lack of Large-Scale, Randomized Controlled Trials

1. Absence of Rigorous Trials: Most studies lack large-scale, randomized controlled trials (RCTs), which are essential for establishing
definitive conclusions about pranayama’s efficacy28 (Cramer H, et al., 2014).

2. Sample Size and Duration: Small sample sizes and short durations limit the ability to capture long-term effects29 (Kunti et al., 2023).

3. Control Groups: The absence of control groups makes it difficult to determine whether benefits are due to pranayama or other factors30

(Patil et al., 2023).

C. Variability in Pranayama Practice and Individual Differences

1. Individual Variability: Differences in breathing intensity, duration, and personal factors like age and fitness level affect outcomes31

(Lörinczi F, et al., 2024).

2. Cultural and Psychological Factors: Psychological factors like stress and motivation can influence pranayama practice, leading to
inconsistent results32 (Bhimani, N et al., 2011).

3. Adaptation Over Time: Long-term practitioners may experience diminished physiological responses, highlighting the need for sustained
research33 (Chu B, et al., 2024).

D. Need for Further Research and Standardization

1. Standardizing Pranayama Protocols: A standardized approach to pranayama practice is needed to ensure consistency and improve
research reliability.

2. Expanding Research on Mechanisms of Action: Further research is needed to explore pranayama’s effects on blood pH, CO₂, and the
autonomic nervous system (Patil et al., 2020).
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3. Incorporating Technological Advances: Wearable biosensors could provide more accurate data on pranayama’s physiological effects
(Sengupta et al., 2017).

VIII. Future Directions in Research

A. Recommendations for Future Studies on Pranayama’s Effects on Acid-Base Balance

1. Standardized Protocols and Larger-Scale Studies:

o Establish standardized guidelines for pranayama practices (duration, frequency, intensity).

o Conduct large-scale studies with diverse populations to examine short-term and long-term effects on blood pH and metabolic
health.

2. Exploring Mechanisms of Action:

o Investigate pranayama’s effects on CO₂ concentration, oxygen levels, and autonomic nervous system modulation.

o Explore how pranayama reduces stress-related acidity and promotes alkalization (Patil et al., 2020).

3. Longitudinal and Randomized Controlled Trials (RCTs):

o Conduct long-term studies on pranayama’s impact on chronic acidic conditions.

o Use RCTs with appropriate control groups to assess pranayama’s efficacy (Sengupta et al., 2017).

4. Incorporating Multi-Disciplinary Approaches:

o Combine biomedical, psychological, and physiological methodologies to study pranayama’s impact on metabolism and mental
health (Telles et al., 2013).

B. Potential for Integration with Conventional Medicine and Holistic Health Practices

1. Pranayama as a Complementary Therapy:

o Investigate pranayama as an adjunctive therapy for conditions like GERD and metabolic acidosis, exploring its ability to reduce
medication dependence.

2. Incorporating Pranayama into Wellness Programs:

o Explore integrating pranayama into corporate wellness programs or rehabilitation centers, customizing practices to individual
health needs (Sharma et al., 2015).

C. Investigating Long-Term Effects of Regular Pranayama Practice on Chronic Acidic Conditions

1. Chronic Metabolic Acidosis (CMA):

o Study pranayama’s effects on renal function, electrolyte balance, and acid-base status in chronic conditions like CKD and
diabetes (Patil et al., 2020).

2. Impact on Gastrointestinal Disorders:

o Conduct research on pranayama’s impact on gastrointestinal health, especially for acid reflux, GERD, and ulcers.

3. Psychological Effects:

o Explore pranayama’s effects on stress hormones (cortisol, adrenaline) in stress-induced acidity and conditions like IBS (Telles et
al., 2013).

D. Exploring New Avenues of Pranayama-Based Therapies

1. Pranayama and Blood Sugar Regulation:

o Investigate pranayama’s role in regulating blood glucose levels and improving insulin sensitivity (Sharma et al., 2015).

2. Pranayama for Managing Acid-Related GI Disorders:

o Examine pranayama’s effects on gastrointestinal motility, esophageal pH, and gastric emptying, especially for acid reflux and
gastritis (Patil et al., 2020).

3. Personalized Pranayama Therapy:
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o Tailor pranayama practices based on individual health conditions and lifestyles, using biofeedback and genetic profiling for
optimized outcomes (Sengupta et al., 2017).

IX. Conclusion

This review examines the potential of cooling pranayama techniques, particularly Shitali and Shitkari, in managing acidic conditions and promoting
acid-base balance. While initial findings are promising, further research is needed to fully validate pranayama’s therapeutic effects. Below is a
summary of the findings, final thoughts on pranayama’s role in managing acidity, and the importance of future research.

A. Summary of Findings from the Scientific Review

1. Cooling Pranayama Techniques: Techniques like Shitali and Shitkari activate the parasympathetic nervous system, balancing carbon
dioxide levels, improving blood pH, and supporting gastric function.

2. Impact on Acidic Conditions: Pranayama has been shown to reduce stress-induced acidity, gastric acid secretion, and symptoms of GERD,
acid reflux, and metabolic acidosis, potentially serving as a complementary therapy.

3. Autonomic Nervous System Modulation: Cooling pranayama activates the parasympathetic system, helping reduce stress and manage
acidity linked to emotional health and conditions like IBS.

4. Scientific Evidence: While early studies suggest benefits, more large-scale, randomized controlled trials (RCTs) are needed to confirm
pranayama’s efficacy in alkalizing the blood and alleviating acidic conditions.

B. Final Thoughts on Pranayama’s Efficacy

Cooling pranayama offers a promising adjunctive therapy for managing metabolic acidosis, acid reflux, and gastrointestinal disorders. These practices,
through controlled breathwork, modulate respiratory rates and reduce stress hormones like cortisol. However, pranayama is not a standalone cure and
should be considered as part of an integrative healthcare approach that includes pharmacological treatments and lifestyle changes.

C. Importance of Further Research

To establish the full potential of pranayama in modern healthcare, further research is essential. Large-scale RCTs should focus on standardized
practices, long-term effects, and specific mechanisms of action. Collaboration between yoga therapists, medical professionals, and nutritionists could
lead to integrative healthcare models combining pranayama with conventional treatments.

Ultimately, more research will help validate pranayama’s role in managing acidic conditions, offering holistic, non-invasive solutions to patients.

References:

01. Pandey, A. K., Sharma, A. K., & Pandey, A. (2018). Importance and benefits of pranayama: A literary review. World Journal of
Pharmaceutical Research, 7(11), Article 12533. https://doi.org/10.20959/wjpr201811-12533

02. Jayawardena R, Ranasinghe P, Ranawaka H, Gamage N, Dissanayake D, Misra A. Exploring the Therapeutic Benefits of Pranayama (Yogic
Breathing): A Systematic Review. Int J Yoga. 2020 May-Aug;13(2):99-110. doi: 10.4103/ijoy.IJOY_37_19. Epub 2020 May 1. PMID:
32669763; PMCID: PMC7336946.

03. Telles S, Gandharva K, Sharma SK, Gupta RK, Balkrishna A. Body Temperature and Energy Expenditure During and After Yoga Breathing
Practices Traditionally Described as Cooling. Med Sci Monit Basic Res. 2020 Jan 7;26:e920107. doi: 10.12659/MSMBR.920107. PMID:
31907342; PMCID: PMC6977599.

04. Hopkins E, Sanvictores T, Sharma S. Physiology, Acid Base Balance. [Updated 2022 Sep 12]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK507807/

05. Antunes C, Aleem A, Curtis SA. Gastroesophageal Reflux Disease. [Updated 2023 Jul 3]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK441938/

06. Hamm LL, Nakhoul N, Hering-Smith KS. Acid-Base Homeostasis. Clin J Am Soc Nephrol. 2015 Dec 7;10(12):2232-42. doi:
10.2215/CJN.07400715. Epub 2015 Nov 23. PMID: 26597304; PMCID: PMC4670772.

07. Jackson, D.C. (2020, February). pH regulation (biology). AccessScience. Retrieved February 26, 2025, from https://doi.org/10.1036/1097-
8542.504050. https://www.accessscience.com/content/article/a504050

08. Mondal, S. (2024). Proposed physiological mechanisms of pranayama: A discussion. Journal of Ayurveda and Integrative Medicine, 15(1),
100877. https://doi.org/10.1016/j.jaim.2023.100877

09. Swamy Swatmaramas’ Hatha Yoga Pradipika chapter 2 verses 54,55,56,57,and 58

https://doi.org/10.20959/wjpr201811-12533
https://www.ncbi.nlm.nih.gov/books/NBK441938/
https://doi.org/10.1016/j.jaim.2023.100877


International Journal of Research Publication and Reviews, Vol 6, Issue 3, pp 1107-1116 March 2025 1115

10. Jungmann M, Vencatachellum S, Van Ryckeghem D, Vögele C Effects of Cold Stimulation on Cardiac-Vagal Activation in Healthy
Participants: Randomized Controlled Trial JMIR Form Res 2018;2(2):e10257 URL: https://formative.jmir.org/2018/2/e10257 DOI:
10.2196/10257

11. Ray, U. S., & Roy, R. (2021). Effect of yoga breathing maneuvers (Shitali and Sitkari pranayama) on heat stress management. Journal of
Clinical and Medical Research, 12(2). https://doi.org/10.5455/jcmr.2021.12.02.20

12. Patel S, Sharma S. Respiratory Acidosis. [Updated 2023 Jun 12]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025
Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482430/

13. Satyanarayan Mishra, Subash Chandra Dash. An Overview of Hatha Yogic Practices in Hatha yoga Pradipika, Gheranda Samhita and Shiva
Samhita. Research J. Humanities and Social Sciences. 8(3): July- September, 2017, 354-366. doi: : 10.5958/2321-5828.2017.00053.5

14. De Filippis A, Ullah H, Baldi A, Dacrema M, Esposito C, Garzarella EU, Santarcangelo C, Tantipongpiradet A, Daglia M. Gastrointestinal
Disorders and Metabolic Syndrome: Dysbiosis as a Key Link and Common Bioactive Dietary Components Useful for their Treatment. Int J
Mol Sci. 2020 Jul 13;21(14):4929. doi: 10.3390/ijms21144929. PMID: 32668581; PMCID: PMC7404341.

15. Patel S, Sharma S. Respiratory Acidosis. [Updated 2023 Jun 12]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025
Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482430/

16. Eherer AJ, Netolitzky F, Högenauer C, Puschnig G, Hinterleitner TA, Scheidl S, Kraxner W, Krejs GJ, Hoffmann KM. Positive effect of
abdominal breathing exercise on gastroesophageal reflux disease: a randomized, controlled study. Am J Gastroenterol. 2012 Mar;107(3):372-8.
doi: 10.1038/ajg.2011.420. Epub 2011 Dec 6. PMID: 22146488.

17. Burger MK, Schaller DJ. Metabolic Acidosis. [Updated 2023 Jul 17]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing;
2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482146/

18. Fincham, G. W., Kartar, A., Uthaug, M. V., Anderson, B., Hall, L., Nagai, Y., Critchley, H., & Colasanti, A. (2023). High ventilation
breathwork practices: An overview of their effects, mechanisms, and considerations for clinical applications. Neuroscience & Biobehavioral
Reviews. https://doi.org/10.1016/j.neubiorev.2023.105453

19. Singh S, Kyizom T, Singh KP, Tandon OP, Madhu SV. Influence of pranayamas and yoga-asanas on serum insulin, blood glucose and lipid
profile in type 2 diabetes. Indian J Clin Biochem. 2008 Oct;23(4):365-8. doi: 10.1007/s12291-008-0080-9. Epub 2008 Dec 20. PMID:
23105788; PMCID: PMC3453135.

20. Elsheikh, S. E. M., Elnahas, N. G. M., Soliman, A. W. M. L. M., & Ismail, A. M. A. (2023). Effect of Bhramari versus Sheetali pranayama on
quality of life in hypertensive patients. Annals of Rehabilitation and Health, 27(3), Article 127506. https://doi.org/10.5114/areh.2023.127506

21. Shetty P, Reddy B KK, Lakshmeesha DR, Shetty SP, Kumar G S, Bradley R. Effects of Sheetali and Sheetkari Pranayamas on Blood Pressure
and Autonomic Function in Hypertensive Patients. Integr Med (Encinitas). 2017 Oct;16(5):32-37. PMID: 30936803; PMCID: PMC6438091.

22. Jayawardena R, Ranasinghe P, Ranawaka H, Gamage N, Dissanayake D, Misra A. Exploring the Therapeutic Benefits of Pranayama (Yogic
Breathing): A Systematic Review. Int J Yoga. 2020 May-Aug;13(2):99-110. doi: 10.4103/ijoy.IJOY_37_19. Epub 2020 May 1. PMID:
32669763; PMCID: PMC7336946.

23. Telles S, Gandharva K, Sharma SK, Gupta RK, Balkrishna A. Body Temperature and Energy Expenditure During and After Yoga Breathing
Practices Traditionally Described as Cooling. Med Sci Monit Basic Res. 2020 Jan 7;26:e920107. doi: 10.12659/MSMBR.920107. PMID:
31907342; PMCID: PMC6977599.

24. Bentley TGK, D'Andrea-Penna G, Rakic M, Arce N, LaFaille M, Berman R, Cooley K, Sprimont P. Breathing Practices for Stress and Anxiety
Reduction: Conceptual Framework of Implementation Guidelines Based on a Systematic Review of the Published Literature. Brain Sci. 2023
Nov 21;13(12):1612. doi: 10.3390/brainsci13121612. PMID: 38137060; PMCID: PMC10741869.

25. Beutler E, Beltrami FG, Boutellier U, Spengler CM. Effect of Regular Yoga Practice on Respiratory Regulation and Exercise Performance.
PLoS One. 2016 Apr 7;11(4):e0153159. doi: 10.1371/journal.pone.0153159. PMID: 27055287; PMCID: PMC4824480.

26. Mondal S. Proposed physiological mechanisms of pranayama: A discussion. J Ayurveda Integr Med. 2024 Jan-Feb;15(1):100877. doi:
10.1016/j.jaim.2023.100877. Epub 2024 Jan 24. PMID: 38266536; PMCID: PMC10837615.

27. Sengupta P. Health Impacts of Yoga and Pranayama: A State-of-the-Art Review. Int J Prev Med. 2012 Jul;3(7):444-58. PMID: 22891145;
PMCID: PMC3415184.

28. Cramer H, Lauche R, Dobos G. Characteristics of randomized controlled trials of yoga: a bibliometric analysis. BMC Complement Altern Med.
2014 Sep 2;14:328. doi: 10.1186/1472-6882-14-328. PMID: 25183419; PMCID: PMC4161862.

https://formative.jmir.org/2018/2/e10257
https://doi.org/10.5455/jcmr.2021.12.02.20
https://www.ncbi.nlm.nih.gov/books/NBK482430/
https://www.ncbi.nlm.nih.gov/books/NBK482430/
https://doi.org/10.1016/j.neubiorev.2023.105453
https://doi.org/10.5114/areh.2023.127506


International Journal of Research Publication and Reviews, Vol 6, Issue 3, pp 1107-1116 March 2025 1116

29. Khunti K, Boniface S, Norris E, De Oliveira CM, Nicola Shelton. The effects of yoga on mental health in school-aged children: A Systematic
Review and Narrative Synthesis of Randomised Control Trials. Clinical Child Psychology and Psychiatry. 2023;28(3):1217-1238.
doi:10.1177/13591045221136016

30. Patel S, Sharma S. Respiratory Acidosis. [Updated 2023 Jun 12]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025
Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482430/

31. Lörinczi F, Vanderka M, Lörincziová D, Kushkestani M. Nose vs. mouth breathing- acute effect of different breathing regimens on muscular
endurance. BMC Sports Sci Med Rehabil. 2024 Feb 9;16(1):42. doi: 10.1186/s13102-024-00840-6. PMID: 38336799; PMCID:
PMC10858538.

32. Bhimani, N & Kulkarni, N & Kowale, A & Salvi, S. (2011). Effect of Pranayama on stress and cardiovascular autonomic function. Indian
journal of physiology and pharmacology. 55. 370-7.

33. Chu B, Marwaha K, Sanvictores T, et al. Physiology, Stress Reaction. [Updated 2024 May 7]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK541120/

https://www.ncbi.nlm.nih.gov/books/NBK482430/

	1. Introduction
	II. Physiological Basis of Acid-Base Balance in th
	III. Cooling Pranayama Techniques
	IV. Scientific Evidence on Cooling Pranayama and A
	V. Mechanisms of Action: How Cooling Pranayama Inf
	VI. Therapeutic Applications and Integration into 
	VII. Challenges and Limitations of Current Researc
	VIII. Future Directions in Research
	IX. Conclusion

