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INTRODUCTION

Expiration is a vital process in human physiology involving the expulsion of carbon dioxide
from the lungs during breathing. It is facilitated by the relaxation of the thoracic diaphragm
and other respiratory muscles, leading to the flow of air out of the lungs. In Ayurveda, Udan
Vayu is considered pivotal for its role in directing energy upward, affecting functions such as

speech, energy provision, and mental clarity.

Location and Functions of Udan Vayu

According to Acharyas Udana is located in Uras(chest). Another opinion, that it is located in
Puphusa (Lungs), which is in Urahpradesha. Other sthanas are Nasika (nose), Nabhi (around
umbilicus) and Gala (Pharynx).
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Udana Helps in VakPravruti (speech mechanism), Prayatna (efforts), Urja(provide energy),
Bala (strength), Varna (helps in pronouncing different alphabets), smruti, Strotoprinan,

Manobodhan.

Vak Pravruti: udan vayu is important in act of speaking. Swarayantra comes under

udanvayus kshetra. Also, the galapradesh and nasika are very important organs for speech.

Prayatna: Enthusiasm to work means prayatna. Physical strength is required to work. Since

physical force is primarily dependent on udan vayu.

Urja: According to the Hemadri, urja means preenan. Providing nutrients to the dhatus is the

act of preenan.

Bala: bala is the load carrying capacity. Physical exertion or exercise Force is the body's
ability to lift heavy objects. The stronger the body, the longer a person can perform physical
work/exercise. Physical strength is related to respiration. Because breath is held while doing

physical work, lifting heavy objects.
Varna: udan vayu is responsible for maintaining the natural colour of the body.

Smruti: accepting a knowledge is because of the anulom gati of pran vayu while expressing

the knowledge is because of the pratilom gati of udan vayu.

Respiratory physiology by modern science
1. Breathing in (Inspiration)

- Diaphragm contracts and descends

- Rib cage expands and chest cavity increases
- Aiir enters through the nose or mouth

- Aiir passes through the trachea and bronchi

- Air reaches the alveoli and diffuses into the blood

2. Breathing out (Expiration)

- Diaphragm relaxes and ascends

- Rib cage descends and chest cavity decreases

- Aiir leaves the alveoli and passes through the bronchi and trachea
- Air exits through the nose or mouth
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3. Gas Exchange
- Oxygen diffuses from the air into the blood

- Carbon dioxide diffuses from the blood into the air

4. Transport of Gases
- Oxygen binds to hemoglobin in red blood cells
- Carbon dioxide is carried in the blood as bicarbonate.

5. Regulation of Respiration

- Medulla oblongata and pons regulate breathing

- Sensors in the carotid and aortic bodies detect CO2 and O2 levels

- Feedback loops adjust breathing rate and depth

This complex process involves the coordination of multiple organs and systems to maintain

homeostasis and ensure adequate oxygen supply to the body's tissues.

Interrelation of expiratory function of Udan vayu and Vak-Pravritti (physiology of
Speech)

The speech process involves both the expiratory process and neural mechanisms, which
together explain how the expiratory force exerted by Udan Vayu regulates speech production.
Speech production begins with the expiratory process, where air is expelled from the lungs
through controlled exhalation.

The force of exhaled air provides the airflow necessary for generating speech sounds.

Role of Udan Vayu

In Ayurveda, Udan Vayu is considered a vital force responsible for upward movement and is
associated with functions such as speech.

Udan Vayu regulates the upward movement of air during exhalation, which is essential for

speech production.

Neural Mechanisms

Neural mechanisms in the brain coordinate speech production, involving areas such as the
motor cortex, sensory cortex, and language centers (e.g., Broca's area and Wernicke's area).
These areas control the fine motor movements of the tongue, lips, jaw, and vocal folds to

articulate speech sounds.
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Integration of Expiratory Force and Neural Control

The expiratory force generated by Udan Vayu provides the necessary airflow for phonation
and articulation during speech.

Neural circuits in the brain modulate the timing, coordination, and intensity of muscle
movements involved in speech production, ensuring clear and effective communication.
Understanding how Udan Vayu's expiratory force and neural mechanisms interact enhances
our comprehension of the physiological basis of speech. This integrated perspective
underscores the coordinated effort of respiratory mechanics and neural control in producing
speech sounds and conveying language effectively.

Speech process involves Expiratory process & Neural mechanism which explains how

expiratory force exerted by Udan vayu regulates speech process.

Interrelation of expiratory function of Udan vayu and prayatna

According to dalhana Enthusiasm to work means prayatna. Physical strength is required to
work. Since physical force is primarily dependent on Udan vayu, effort, exertion are the
function of udan vayu. While doing prayatna expiratory reserve volume decreases intra
abdominal pressure increases and air become trapped in lung to fulfil the tissue oxygenation

I.e. stroto preenan and liberate more energy so as to do prayatna.

Interrelation of expiratory function of Udan vayu, Urja (Energy) and Sroto preenan
According to Ashtanga Sangrahs and Ashtang Hriday, Urja (Energy) and Sroto preenan are
the functions of Udan Vayu respectively.

During expiration, carbon dioxide is removed from the blood and Oxygen dissolves in the
blood. Hemoglobin in the Red blood cells combines with the oxygen which is supplied to
every cell, which is termed as Prananuvartan (Tissue Oxygenation) or Srotopreenan. Oxygen

received in the process of srotopreenan is utilized to obtain Urja (Energy).

In diseases affecting Udan Vayu such as Asthma, the expiratory process is hampered due to
bronchial obstruction. This obstruction hinders the proper expulsion of air from the lungs,
leading to a buildup of carbon dioxide (CO2) and potentially causing respiratory acidosis.
The function of Srotopreenan, which involves the nourishment and clearance of channels
(srotas), is compromised in these conditions, contributing to further respiratory distress and

exacerbating the acid-base imbalance in the blood.
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Interrelation of expiratory function of Udan vayu and Urja (Energy) and Sroto preenan
and Bala

Bala is the capacity to perform strenuous work, for which more muscles needs more oxygen
which ultimately depends on the expiratory function and sroto preenan of Udan vayu,

removal of Carbon di oxide from the blood and tissue oxygenation.

Regulation of Mental Functions: Udan Vayu influences Srotapreenana (channel
nourishment) and supports mental faculties such as Dhi (intellect), Dhriti (mental fortitude),

Smruti (memory), and Manobodhanaadi karma (cognitive functions).

Interrelation of expiratory function of Udan vayu and varna
Maintaining varna (skin colour) of the body is the function of prakrit udan vayu, while doing
expiration more and more CO2 expels out of the lung and there will be low chances of

cyanosis or twacha varna vikruti.

CONCLUSION
the regulatory role of Udan Vayu in understanding physiology of expiration bridges the gap
between traditional concepts like Udan Vayu and contemporary physiological explanations of

respiratory processes like expiration.

Bridging the Ayurveda with modern physiology highlights interrelation of Ucchawasan
karma of Udan vayu with Speech process (Vakpravritti), Tissue oxygenation, Acid-base

balance (Srotopreenan), Energy (Urja) and intellectual functions (Smriti) of Udan Vayu.

Understanding these functions of Udan Vayu through a scientific lens enriches the knowledge
about regulatory role of Udan Vayu in respiratory mechanics, vocalization, mental clarity, and

overall physiological harmony.

Understanding the roles of Udan Vayu and expiration can provide valuable insights into the
deranged functions of Udana Vayu in conditions like asthma, COPD, and respiratory
infections. These conditions can lead to disturbances in Srotopreenan, resulting in acid-base
imbalances, impaired mental functions such as confusion, reduced energy (urja) and strength

(bala), and difficulties in the speech process.
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