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Introduction
Pranayama is a breathing technique that has been shown to be 

beneficial in treating many disorders such as hypertension, asthma, 
autonomic nervous system imbalances, stress-related disorders, post 
traumatic stress disorder, depression, and can decrease symptoms of 
irritable bowel syndrome (along with yogic techniques) by enhancing 
parasympathetic activity of the GI tract and reducing the effects of 
stress [1-10]. 

Lesson 1: Pranayamic breathing can activate the autonomic 
nervous system through oxygen consumption, metabolism, and skin 
resistance, and the focus on slow deep breathing has been shown to 
improve autonomic nervous system functioning through enhanced 
activation of the parasympathetic nervous system [11-13].  

Lesson 2: In the brain, Pranayama increases theta waves during 
breath holding, and delta waves are elicited by decreased breathing 
frequency indicating parasympathetic dominance [14,15]. Pranayama 
increases melatonin production creating an experience of relaxation 
and well-being and has been shown to increase neural plasticity and 
alter information processing [3,9,16]. 

Conclusion
 Our paper not only presents evidence showing how Pranayama 

works, but also presents a hypothesis as to why Pranayama works.  We 
suggest this breathing technique induces inhibition through impulses 
generated by slowly adapting stretch receptors (SARS), which are derived 
from the central nervous system during embryonic development [17-
21]. The inhibitory impulses and the hyperpolarization current shift 
the autonomic balance toward parasympathetic dominance through 
initiation of synchronization between the lungs and the central nervous 
system, along with synchronization of neural elements in the peripheral 
nervous system, and surrounding non-neural tissues [8,9,22-24].

References

1. Chodzinski J (2000) The effect of rhythmic breathing on blood pressure in
hypertensive adults. J Undergrad Res 1: 78-98. 

2. Singh S, Malhotra V, Singh KP, Madhu SV, Tandon OP (2004) Role of yoga in
modifying certain cardiovascular functions in type 2 diabetic patients. J Assoc
Physicians India 52: 203-206.

3.  Harinath K, Malhotra AS, Pal K, Prasad R, Kumar R, et. (2004) Effects of Hatha
yoga and Omkar meditation on cardiorespiratory performance, psychologic
profile, and melatonin secretion. J Altern Complement Med 10: 261-268. 

4. Cooper S, Oborne J, Newton S, Harrison V, Thompson Coon J, et al. (2003) 
Effect of two breathing exercises (Buteyko and pranayama) in asthma: a
randomised controlled trial. Thorax 58: 674-679.

5. Singh V, Chowdhary R, Chowdhary N (2000) The role of cough and
hyperventilation in perpetuating airway inflammation in asthma. J Assoc
Physicians India 48: 343-345.

6. Vedanthan PK, Kesavalu LN, Murthy KC, Duvall K, Hall MJ, et al. (1998) Clinical 
study of yoga techniques in university students with asthma: a controlled study. 
Allergy Asthma Proc 19: 3-9.

7. Malhotra V, Singh S, Singh KP, Gupta P, Sharma SB, et al. (2002) Study of 
yoga asanas in assessment of pulmonary function in NIDDM patients. Indian J 
Physiol Pharmacol 46: 313-320.

8. Pal GK, Velkumary S, Madanmohan (2004) Velkumary, Effect of short-term
practice of breathing exercises on autonomic functions in normal human
volunteers. Indian J Med Res 120: 115-121. 

9. Brown RP, Gerbarg PL (2005) Gerbarg, Sudarshan kriya yogic breathing in the
treatment of stress, anxiety, and depression: Part II-clinical applications and
guidelines. J Altern Complement Med 11: 711-717. 

10.	Taneja I, Deepak KK, Poojary G, Acharya IN, Pandey RM, et al. (2004) 
Yogic versus conventional treatment in diarrhea-predominant irritable bowel
syndrome: a randomized control study. Appl Psychophysiol BiofeedbackMar
29:19-33. 

11. Raju PS, Madhavi S, Prasad KV, Reddy MV, Reddy ME, et al. (1994) 
Comparison of effects of yoga & physical exercise in athletes. Indian J Med
Res 100: 81-86.

12.	Telles S, Desiraju T (1991) Oxygen consumption during pranayamic type of 
very slow-rate breathing. Indian J Med Res 94: 357-363.

13.	Telles SR, Nagarathna R, Nagendra H (1994) Breathing through a particular
nostril can alter metabolism and autonomic activities. Indian J Physiol
Pharmacol 38:133-137. 

14.	Austen JH (1998) Zen and the Brain. Cambridge, Mass: MIT Press. 

15.	Busek P, Kemlink D (2005) The influence of the respiratory cycle on the EEG. 
Physiol Res 54: 327-333.

16.	Telles S, Joseph C, Venkatesh S, Desiraju T (1993) Alterations of auditory
middle latency evoked potentials during yogic consciously regulated breathing
and attentive state of mind. Int J Psychophysiol 14:189-198. 

17.	Matsumoto S, Ikeda M, Nishikawa T, Tanimoto T, Yoshida S, et al. (2000) 
Inhibitory mechanism of slowly adapting pulmonary stretch receptors after 
release from hyperinflation in anesthetized rabbits. Life sciences 67: 1423-
1433. 

18.	Schelegle ES, Green JF (2001) An overview of the anatomy and physiology of 
slowly adapting pulmonary stretch receptors. Respir Physiol 125: 17-31.

19.	Kamkin A, Kiseleva I, Lozinsky I, Scholz H (2005) Electrical interaction of 
mechanosensitive fibroblasts and myocytes in the heart. See comment in 
PubMed Commons below Basic Res Cardiol 100: 337-345.

20.	Robinson RB, Siegelbaum SA (2003) Siegelbaum, Hyperpolarization-activated
cation currents: from molecules to physiological function. Annu Rev Physiol
65: 453-480. 

21.	Roberts L, Greene J (2005) Hyperpolarization-activated current (I h): A 
characterization of subicular neurons in brain slices from socially and 
individually housed rats. Brain Res 1040: 1-13.

*Corresponding author: Ravinder Jerath, Department of Obstetrics and Gynecology, 
Augusta Women's Center, USA, Tel: 7062884189; E-mail: rj605r@aol.com

Received June 20, 2016; Accepted July 05, 2016; Published July 12, 2016
Citation: Jerath R (2016) Physiology of Long Pranayamic Breathing: Neural 
Respiratory Elements may Provide a Mechanism that Explains How Slow Deep 
Breathing Shifts the Autonomic Nervous System. J Yoga Phys Ther 6: 252. 
doi:10.4172/2157-7595.1000252
Copyright: © 2016 Jerath R, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Physiology of Long Pranayamic Breathing: Neural Respiratory Elements 
may Provide a Mechanism that Explains How Slow Deep Breathing Shifts the 
Autonomic Nervous System
Ravinder Jerath*
Department of Obstetrics and Gynecology, Augusta Women's Center, USA

Journal of Yoga & Physical TherapyJo
ur

na
l o

f Y
oga & Physical Therapy

ISSN: 2157-7595

http://www.sciepub.com/reference/143822
http://www.sciepub.com/reference/143822
http://www.ncbi.nlm.nih.gov/pubmed/15636309
http://www.ncbi.nlm.nih.gov/pubmed/15636309
http://www.ncbi.nlm.nih.gov/pubmed/15636309
http://www.ncbi.nlm.nih.gov/pubmed/15165407
http://www.ncbi.nlm.nih.gov/pubmed/15165407
http://www.ncbi.nlm.nih.gov/pubmed/15165407
http://thorax.bmj.com/content/58/8/674
http://thorax.bmj.com/content/58/8/674
http://thorax.bmj.com/content/58/8/674
http://www.ncbi.nlm.nih.gov/pubmed/11229124
http://www.ncbi.nlm.nih.gov/pubmed/11229124
http://www.ncbi.nlm.nih.gov/pubmed/11229124
http://www.ncbi.nlm.nih.gov/pubmed/9532318
http://www.ncbi.nlm.nih.gov/pubmed/9532318
http://www.ncbi.nlm.nih.gov/pubmed/9532318
http://www.ncbi.nlm.nih.gov/pubmed/12613394
http://www.ncbi.nlm.nih.gov/pubmed/12613394
http://www.ncbi.nlm.nih.gov/pubmed/12613394
http://www.ncbi.nlm.nih.gov/pubmed/15347862
http://www.ncbi.nlm.nih.gov/pubmed/15347862
http://www.ncbi.nlm.nih.gov/pubmed/15347862
http://www.ncbi.nlm.nih.gov/pubmed/16131297
http://www.ncbi.nlm.nih.gov/pubmed/16131297
http://www.ncbi.nlm.nih.gov/pubmed/16131297
http://www.ncbi.nlm.nih.gov/pubmed/15077462
http://www.ncbi.nlm.nih.gov/pubmed/15077462
http://www.ncbi.nlm.nih.gov/pubmed/15077462
http://www.ncbi.nlm.nih.gov/pubmed/15077462
http://www.ncbi.nlm.nih.gov/pubmed/7927562
http://www.ncbi.nlm.nih.gov/pubmed/7927562
http://www.ncbi.nlm.nih.gov/pubmed/7927562
http://www.ncbi.nlm.nih.gov/pubmed/8063359
http://www.ncbi.nlm.nih.gov/pubmed/8063359
http://www.ncbi.nlm.nih.gov/pubmed/8063359
https://mitpress.mit.edu/books/zen-and-brain
http://www.ncbi.nlm.nih.gov/pubmed/15588159
http://www.ncbi.nlm.nih.gov/pubmed/15588159
http://www.ncbi.nlm.nih.gov/pubmed/8340237
http://www.ncbi.nlm.nih.gov/pubmed/8340237
http://www.ncbi.nlm.nih.gov/pubmed/8340237
http://www.ncbi.nlm.nih.gov/pubmed/10983839
http://www.ncbi.nlm.nih.gov/pubmed/10983839
http://www.ncbi.nlm.nih.gov/pubmed/10983839
http://www.ncbi.nlm.nih.gov/pubmed/10983839
http://www.ncbi.nlm.nih.gov/pubmed/11240150
http://www.ncbi.nlm.nih.gov/pubmed/11240150
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/12471170
http://www.ncbi.nlm.nih.gov/pubmed/12471170
http://www.ncbi.nlm.nih.gov/pubmed/12471170
http://www.ncbi.nlm.nih.gov/pubmed/15804421
http://www.ncbi.nlm.nih.gov/pubmed/15804421
http://www.ncbi.nlm.nih.gov/pubmed/15804421


Citation: Jerath R (2016) Physiology of Long Pranayamic Breathing: Neural Respiratory Elements may Provide a Mechanism that Explains How Slow 
Deep Breathing Shifts the Autonomic Nervous System. J Yoga Phys Ther 6: 252. doi:10.4172/2157-7595.1000252

Page 2 of 2

Volume 6 • Issue 3 • 1000252
J Yoga Phys Ther
ISSN: 2157-7595 JYPT, an open access journal 

22.	Bhargava R, Gogate MG, Mascarenhas JF (1988) Autonomic responses
to breath holding and its variations following pranayama. Indian J Physiol
Pharmacol 32: 257-264.

23.	Migliore M, Messineo L, Ferrante M (2004) Ferrante, Dendritic I h selectively

blocks temporal summation of unsynchronized distal inputs in CA1 pyramidal 
neurons. J Comput Neurosci 16:5-13. 

24.	Benson H (1974) The relaxation response: the therapeutic effect. Psychiatry
37: 1694–1695. 

http://www.ncbi.nlm.nih.gov/pubmed/3215678
http://www.ncbi.nlm.nih.gov/pubmed/3215678
http://www.ncbi.nlm.nih.gov/pubmed/3215678
http://www.ncbi.nlm.nih.gov/pubmed/14707540
http://www.ncbi.nlm.nih.gov/pubmed/14707540
http://www.ncbi.nlm.nih.gov/pubmed/14707540
http://www.ncbi.nlm.nih.gov/pubmed/9411784
http://www.ncbi.nlm.nih.gov/pubmed/9411784

	Title
	Corresponding Author
	Introduction
	Conclusion
	References

