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INTRODUCTION	 
The autonomic nervous system (ANS) maintains car-
diovascular, respiratory, and metabolic homeostasis 
through a ϐinely regulated balance between sympa-
thetic and parasympathetic divisions. Persistent 
sympathetic dominance contributes to hypertension, 
metabolic syndrome, anxiety disorders, and cardio-
vascular disease (1). 
Yoga, an ancient mind–body discipline, incorporates 
physical postures, meditation, and controlled breath-
ing techniques known as pranayama. Contemporary 
physiological research indicates that pranayama 
inϐluences central and peripheral autonomic path-
ways through respiratory modulation and vagal 
stimulation (2). Controlled breathing alters intratho-
racic pressure dynamics, baroreceptor sensitivity, 
and chemoreceptor responsiveness, thereby inϐlu-
encing cardiovascular reϐlexes (3).  
 

DISCUSSION 
1.	Inϐluence	on	Vagal	Activity	and	Heart	Rate	Variabil-
ity 
Slow pranayamic breathing (approximately 6 breaths/
minute) stimulates pulmonary stretch receptors, activat-
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ing afferent vagal pathways. Increased vagal efferent dis-
charge reduces sinoatrial node ϐiring, leading to decreased 
heart rate and improved HRV indices (4). HRV is a well-
established marker of autonomic adaptability and cardio-
vascular resilience. Enhanced HRV following pranayama 
indicates improved parasympathetic modulation and re-
duced cardiac risk. 
 

2.	Sympathetic	Modulation	and	Stress	Reduction 
Sympathetic overactivation elevates catecholamines and 
cortisol levels, predisposing individuals to cardiovascular 
strain. Studies demonstrate signiϐicant reductions in rest-
ing heart rate, blood pressure, and plasma cortisol follow-
ing regular pranayama practice (2,5). These ϐindings sup-
port its role in stress reduction and hypertension manage-
ment. 
 

3.	Respiratory	and	Baroreϐlex	Mechanisms 
Slow breathing enhances alveolar ventilation and optimiz-
es oxygen–carbon dioxide exchange. Improvement in pul-
monary function parameters such as forced vital capacity 
(FVC) and peak expiratory ϐlow rate (PEFR) has been doc-
umented (2). Furthermore, rhythmic breathing at approxi-
mately 0.1 Hz improves baroreϐlex sensitivity, strengthen-
ing cardiovascular reϐlex control (4). 
 

4.	Central	Neurophysiological	Effects 
Functional neuroimaging studies suggest that controlled 
breathing inϐluences limbic system activity, particularly 
the amygdala and hypothalamus, thereby reducing emo-
tional reactivity and stress perception (5). This central 
modulation complements peripheral autonomic adjust-
ments.  
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CLINICAL	IMPLICATIONS 
Adjunctive therapy in essential hypertension 
Preventive strategy for cardiovascular diseases 
Beneϐicial in anxiety and stress-related disorders 
Supportive intervention in medical education settings to 
reduce burnout 
Pranayama is cost-effective, non-invasive, and easily 
adaptable across age groups.  
 
CONCLUSION 
Pranayama positively inϐluences autonomic nervous sys-
tem regulation by enhancing parasympathetic tone and 
suppressing sympathetic overactivity. Physiological evi-
dence supports its incorporation into integrative 
healthcare approaches. Further randomized controlled 
trials with standardized protocols are needed to strength-
en evidence-based recommendations. 
 
 

REFERENCES	 
1. Thayer JF, Lane RD. The role of vagal function in cardiovas-

cular risk and emotional regulation. Biol Psychol. 2007;74
(2):224–242. 

2. Pal GK, Velkumary S, Madanmohan. Effect of short-term 
practice of breathing exercises on autonomic functions in 
normal human volunteers. Indian J Med Res. 2004;120
(2):115–121.  

3. Telles S, Nagarathna R, Nagendra HR. Breathing through a 
particular nostril can alter metabolism and autonomic 
activities. Indian J Physiol Pharmacol. 1994;38(2):133–137.  

4. Lehrer PM, Gevirtz R. Heart rate variability biofeedback: 
how and why does it work? Front Psychol. 2014;5:756. 

5. Jerath R, Edry JW, Barnes VA, Jerath V. Physiology of long 
pranayamic breathing. Med Hypotheses. 2006;67(3):566–
571. 

 

 
 
How	 to	 cite	 this	 article:	 S.P. Srinivas , Effect of Pranaya-
ma on Autonomic Nervous System Regulation: A Physio-
logical Insight   Nat J. Med. Res. Yoga Sci., 2026;  3 (1) : 10-
11. 

Source	of	Support:	Nil, Conϐlicts	of	Interest:	None de-
clared. 

  

Nat J. Med. Res. Yoga Sci., 2026;  3 (1) : 10-11 

S.P.Srinivas ¢   Autonomic Effects of Pranayama                       www.njmrys.com   


