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ॐ ॐ ॐ

श्री गुरुभ्यो नमः हिर: ॐ


Om Om Om 

Sri Gurubhyo Namah Harih Om


Salutations to the Gurus! 
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ॐ सह नाववतु ।

सह नौ भुनक्तु ।


सह वीयर्ं करवावह ै।

तेजिस्व नावधीतमस्तु मा िविद्वषावह ै।


ॐ शािन्तः शािन्तः शािन्तः ॥


oṃ saha nāvavatu saha nau bhunaktu 

saha vīryaṃ karavāvahai 


tejasvi nāvadhītam astu mā vidviṣāvahai 

oṃ śāntiḥ śāntiḥ śāntiḥ 


May that Brahman protect us together. May it nourish us 
together. May we both gain great vitality. May our learning be 

brilliant. May we never argue. Om peace, peace, peace.
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Breathing is the most crucial life support function

1. We can live without food for weeks, 
without water for days, 
but without air - only for a few minutes


2. Breathing is so important that it is automatic


3. We do not think about it


4. Pranayama is the art of paying attention to breathing


5. It enables you to do the maximum with the minimum
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Prana & Pranayama from “The Science of Pranayama” by Swami Sivananda

Prana is the sum total of all energy that is manifest in the universe.


It is the sum total of all forces in nature and powers which are hidden in people and 
which lie everywhere around us. Heat, light, electricity, magnetism are the 
manifestations of Prana.


Whatever moves or works or has life, is but an expression or manifestation of Prana.


The Prana is related to mind and through mind to will, and through will to the 
individual soul, and through this to the Supreme Being.


If you know how to control the little waves of Prana working through the mind, then 
the secret of subjugating universal Prana will be known to you. The Yogi who 
becomes an expert in the knowledge of this secret, will have no fear from any 
power, because he has mastery over all the manifestations of powers in the 
universe.
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Pranayama - Levels of Organization

1. Causal - Karana Sharira 
Source - point of origin and return. 

2. Subtle - Sukshma Sharira 
Pranas, Nadis, Indriyas, Antahkarana   

3. Physical - Sthula Sharira 

1. Biomechanical 
Respiratory, Cardiovascular, Myofascial & Lymphatic Systems 

2. Biochemistry 
Oxygen, Carbon dioxide, Nitric oxide, Blood pH 

3. Psychophysiology 
Nervous and Endocrine Systems
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Biomechanics

1. Complete Anatomy App. 
Share Screen


2. Describe Anatomy of 
Respiratory System

7 Source: Unknown Instagram



Ectoderm 

Generally speaking, the ectoderm differentiates to form 
epithelial and neural tissues (spinal cord, peripheral 
nerves and brain). This includes the skin, linings of the 
mouth, anus, nostrils, sweat glands, hair and nails, and 
tooth enamel.

Mesoderm 

Some of the mesoderm derivatives include the muscle 
(smooth, cardiac and skeletal), the muscles of the tongue 
(occipital somites), the pharyngeal arches muscle 
(muscles of mastication, muscles of facial expressions), 
connective tissue, dermis and subcutaneous layer of the 
skin, bone and cartilage, dura mater, endothelium of blood 
vessels, red blood cells, white blood cells, and microglia, 
Dentine of teeth, the kidneys and the adrenal cortex.

Endoderm 

The embryonic endoderm develops into the interior linings 
of two tubes in the body, the digestive and respiratory 
tubes.

Germ layers of the body develop from fertilized ovum

Text from Wikipedia. Illustration from Job’s Body by Deane Juhan 8

https://en.wikipedia.org/wiki/Epithelial_tissue
https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Epidermis_(skin)
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Endothelium
https://en.wikipedia.org/wiki/Blood_vessels
https://en.wikipedia.org/wiki/Blood_vessels


Respiratory System
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Nose


Nasal cavity


Nasal sinuses


Nasopharynx


Oropharynx


Laryngopharynx

Respiratory System - Nose to pharynx

10



Larynx (voice box)


Trachea


Tracheal cartilages


Bronchi


Right lung


Left lung

Respiratory System - Larynx, trachea, bronchi, lungs
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Trachea


Right main bronchus


Left main bronchus


Bronchial tree

Respiratory System - Bronchi
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Branch of pulmonary vein


Branch of pulmonary artery


Terminal bronchiole


Respiratory bronchiole


Alveoli


Capillary network


Elastic fibers

Respiratory System - Bronchial tree & alveoli
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Larynx


Trachea


Right lung


Left lung


Heart


Diaphragm


Liver


Stomach


Spleen


Gall bladder


Large intestine


Small Intestine

Thorax and abdomen
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Mechanics of Breathing 



Scalenes


Sternocleidomastoids


Inner internal intercostals


Internal intercostals


External intercostals


Diaphragm

Muscles of the respiratory system
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Outer parietal layer


Inner visceral layer


Pleural cavity 

(serous fluid)

Pleuras 
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Pleuras 

OpenStax College, CC BY 3.0 
<https://creativecommons.org/
licenses/by/3.0>, via Wikimedia 

Commons
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Outer parietal layer


Inner visceral layer


Pleural cavity with 

pleural fluid (serous)

Pleuras 
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Gas Exchange



A = Intra pulmonary pressure 
Pressure in the alveoli


B= Intra pleural pressure 
Pressure between the pleura


C = Atmospheric pressure

or Barometric pressure

Pressure outside the body


Ribs with intercostals


Diaphragm

Pressures 

A

B

C
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A = Intra pulmonary pressure 
Pressure in the alveoli 
(Intra-alveolar pressure).


B= Intra pleural pressure 
Pressure between the pleura


C = Atmospheric pressure

or Barometric pressure

Pressure outside the body


Ribs with intercostals


Diaphragm

Pressures 

A

B

C
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Intrapleural pressure difference

owing to:


1. Elasticity of the lungs


2. Surface tension


3. Elasticity of the thoracic cage


Boyle’s Law:  
When there is an increase in pressure 
there is a decrease in volume.

P    V

Pressure difference & Boyles law

0mmHg

-4mmHg

0mmHg
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Boyle’s Law

1. Boyle's law is often used as part of an explanation of how the breathing 

system works in the human body in conjunction with the external 

environment


2. Air must flow in to equalize the pressure within the lungs to the 

atmospheric pressure outside the body


3. Simply put this means that when the thoracic cavity expands the volume 

increases and the atmospheric pressure within the lungs decreases
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Boyle’s Law

1. The opposite occurs on the exhalation


2. When the thoracic cavity contracts the volume decreases and the atmospheric 
pressure within increases


3. Air must flow out to equalize the pressure within the lungs to the atmospheric pressure 
outside the body


1. More space - Oxygen in 

2. Less space - Carbon dioxide out 

Boyle’s Law states that a fixed mass of an ideal gas kept at a fixed temperature, pressure 

and volume are inversely proportional (reference)
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Lymphatic fluid is constantly being 
drained from the intrapleural cavity 
to help maintain pressure balance


Gravity tends to pull the diaphragm 
downwards and the pressure in the 
the intrapleural cavity is thus not 
uniform throughout.

Lymphatic drainage & gravity
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A = Transpulmonary pressure.

Between intrapulmonary and

intrapleural pressures


B = Transthoracic pressure.

Between intrapleural and

atmospheric pressure


From A to C

Transrespiratory pressure


At rest no change in these pressures


Pressure across membranes

A

C

B
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Prana equals Life!

“The inert body of a person and the awareness that is the vital essence 
of their life are both dependent on the course of their breathing. 

They grow or decay according to it. 
The course of a person's breath keeps their inner vibrations in order. 

By controlling our breath through the practice of yoga, 
it is possible to gain access to the breath of the  

Paramatman (Supreme Reality) and,  
by this means, perform such actions as can uplift 

our own Self as well as humanity."    

Pujyasri Chandrasekharendra Sarasvati Svami
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ॐ सवेर् भवन्तु सुिखनः

सवेर् सन्तु िनरामयाः ।

सवेर् भद्रािण पश्यन्त
ु

मा किश्चद्दःुखभाग्भवेत् ।

ॐ शािन्तः शािन्तः शािन्तः ॥


oṃ sarve bhavantu sukhinaḥ

sarve santu nirāmayāḥ 


sarve bhadrāṇi paśyantu

mā kaścid duḥkha bhāgbhavet 


oṃ śāntiḥ śāntiḥ śāntiḥ 


May all be happy, may all be free from disease, may all see goodness, 

may none suffer from sorrow.
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ॐ असतो मा सद्गमय ।

तमसो मा ज्योितगर्मय ।

मृत्योमार् अमृतं गमय ।


ॐ शािन्तः शािन्तः शािन्तः ॥ हिर: ॐ तत्सत् ॥


asato mā sadgamaya

tamasomā jyotir gamaya


mrityormāamritam gamaya

Oṁ śhānti śhānti śhāntiḥ harih om tat sat


Lead me from changing existence to unchanging being, 

lead me from the darkness of tamas to the light of knowledge, 


lead me from death to immortality. Harih om that is truth. 
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