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Pranayama- The Art of Yoga Breathing

fWhen the breath wanders, the mind is unsteady, but when the Breath is still, so is the mind stillhe blue sky can only be
seen from sea bed when deldaha¥ogaa water i s cl

Summarized Conclusions

Hatha Yoga, the union of these two Yogic Principles Pranayamic breathing, Asana/Posture, is considered as the highe
form of purification and self-discipline to bring peace to the mind and body, preparing the body for deeper spiritual
practices such as meditation.

Breathing is life, one of our most vital functions.Pranayamic breathing promotes proper breathing to bring right level of
oxygen to the bloodprain and to control Prana - the vital life energy. Pranayamic breathingalso goes handn hand with the
Asanasposture: The synchronization of breath and movement brings about a meditative flow.

Pur po fPmnagamicBir eat hi ngdo i s to achieve fANor mal Proper Br ea
Metabolic or Activity Requirements
1 If your body is engaging ihigh level of activity (Intensive Yang style Yogaunnirg) hence requiring larger than usual
supply of O2deeperand fuller or more rapid breathing is perfect appropriate (Same pattern of breathing if applied to
resting state of metabolic activity would produce hyperventilation, too low in Co2 and too much O2 in blood but not
in tissues)
9 If your body is at rest(reading, sitting, Yin Yogad does not require a huge supply of O2 to foedathing should be
quiet en relaxed.
9 If your body is at stressTake a 510 Freeing Long Deep Breathso Calm Mood, Emotion & Metabolism to allow

respiratory activity to more closely match body metabolismrelgasing excessive oxyghuangry tension from the
breathing musculature

Definition of Breathing: The intaking and expelling of air in lungs, caused by changinthe Shapes of Thoracic & Abdominal
cavities

1 Diaphragm, the Principal Muscle for Breathing, caises 3Dimensional Shape Change in BothThoracic &
Abdominal cavities. Al | breathings are fADiphragmatic breathin

1 Abdominal cavity changes shape Upper Abdo above navel rises as the Diaphgramontract and push down the
organs in Abdomen. Do not actively push Abdomen muscles out.

1T Accessory muscles (Il ntercostal s, Abdo menrost, tFescpadtdiar f
region of the chest moves more than another doeseer more air going into lung just beneath that movement

T ATop to Bottomd breath encourages the expanding i

downward direction towards the abdomen

Inhaling oftens goes with Spine Extesion. Exhalingoftens goes with Spine Flexion (there are exceptions)

For Asana/Yoga Potures with Back Bending or HyperExtension of ShouldersShape change during breathing will

come fromlittle shapechange in Abdomen Cavity(fully stretched) hence more change in Chest Catyi

1 For Asana/Yoga Postures with Prone position (Body facing down towards Mat), Shape change during breathing wil
come mostly from Back and side of rib cage

= =

Engaging 3 diaphragm (Pelvic, Respiratory & Vocal) or Ujjayi Breathinghasbenefits 1 giving length & texture to breath- 2
creating back pressure throughout abdominal & thoracic cavities to protect spine during long, slow flexion & extensiontma
occurring in breath synchronized flowing yoga practice (Vinyasa)

Take a 510 Freeing Long Deep Breaths to Calm Mood, Emotion & Metabolism during Stressful situationfreeing the
breath, allowing respiratory activity to more closely match body metabolism by releasing excessivehoxgggn
tension from the breathing musculature



Zenergy Breathing Techniques(based onUjjayi Breathing )

This technique is useat the beginning of the clags

1- Freeing the breath, dlowing respiratory activity to more closely match body metabolisnby releasing excessive oxyganngry
tension from the breathing musculature (diaphragm, intercostal muaslstésmenys This help correctindastshallow breathing that
i nappropriately match body nmredctobtodtréss situationsebef@tbeclassdy A f i ght

2- Slowly establisiDeep even breattand engage 3 Diaphragrato prepare for more dynamic asana/posture.

3- Moving into aCalm meditative state/flow to discover thesubtle inner world: Synchronization of breath and movement

4- Regiratory activity consistently matchesMetabolic Requirements

1 During Intensive pose Deeper breathingwith inhaling changing shapes of 2 cavities (Abdomen & Chest), exhaling involve
contraction of musculatusesurrounding 2 cavities (Diaphragm, Abdomens, Intercostal)

91 During Yin/resting poses:Relax & quiet breathing applies.Inhaling changes shape of abdomen cavity and little change in chest
cavity while exhaling is a passive reversal of this process/ passive recoil of diapkeaglittle engagement of accessory musles
(intercorstal, abdomens)

Preparation:

Lying on your back, legs and arms open and falling to sides. Body totally relaand let go of all tension

Put onehand on upperabdominal abovenavel, left hand on rib cage.

Begin to observe your current breathing pattern

Gradually & Slowly deepenyour breathing pattern to make it longer and even oiinhaling length is equal exhahg length
The lower Abdominals (between belly bdton & pubic) and pelvis floor alwaysslightly engaged

=2 =8 =8 =8 =4

Step 1:Engage theRespiration Diaphragm & Pelvis Diaphragmto make the breath deep and even

Inhalation
1 Inhale deeplyand slowly
1 Keepinglower abdo & Pelvis Diaphragmslightly engagedto support lower back & spine.
1 Feeling left hand slightly lifting as intercostal musclescontracting & lifting rig cage
1 Feeling right hand lifting slightly (diaphragm lower from aboverib cage-nipple leveltowards belly button, pushing organs in

abdomencavity down and outi changing shape of abdomen cavijy (Do not actively pushing abdominal muscles out)
1 Total chest cavityexpandsfully 3-dimensionally

Exhalation:

Exhale deeplyand slowly

Right hand/ navel lower down - diaphragm relaxes& goes up

L eft hand lower down - intercostal muscles relax

Tighten navelfurther towards lower back to fully engage abdmenand Pull up to engage Pelvis floor
Total chest cavity contracsfully 3-dimensionally

= =4 =8 =8 =4

Step 2: Engagevocal Diaphragm to control the speed (slow down) of breathing

9 Start by making inhale and exhale deep and same leng{Result of step 1)
1 Count slowly 1-2-3-4-5 on the inhale and on the exhale

Start learning the exhale:
1 Openyourmouthands ay fAHhhhaaammmmo at the exhale as though you a
1 Repeat a few times, feeling the vibration and swirl of air in the back of your throat
f Move on making the sound AHhhhaaammmmdé keeping your moutt
1 Create a deep breath at the tp of your throat behind your nostrils (not at the tip of your nose) Technically you need to control

your glottis
Learn the inhale: Continue with your Ujjayi breathing on the exhale On the inhale, create the same deep swirling sound



How the Lungs and Respatory System Work

Without noticing,you breath 1220times per min17000 per day6 millions breath per yeahanks to body's respiratory system.
Lungs expand and contract, supplying-Bfestaining oxygen tbody& removing from it,awaste productalled carbon dioxide.

The Act of Breathing

Breathing starts at the nose and mouth. You inhale air into nose or miotrtdivels down the back diiethroat and into
windpipetracheaTrachea divides into air passages called bronchial tubes.
For your lungs to perform their best, these airways need to be open during inhalation and exhéle¢gidrom inflammation

or swelling and excess or abnormal amounts of mucus.

The Lungs as bronchial tubes pass tHungs, they divide into smaller aiapsages called bronchioles. The bronchioles end it
tiny balloortlike air sacs called alveoli. Your body has over 300 million alv&oliface of lung roughly as tennis colie
alveoli are surrounded by a mesh of tiny blood vessels called capillarres.aXggen from the inhaled air passes through the
alveoli walls and into the blood.

After absorbing oxygen, the blood leaves the lungs and is carried to your heart. Your heart then pumps it through body 1
provide oxygen to cells of tissues and org#sscells use oxygen, carbon dioxide is produgembsorbed intdlood. You

blood then carries carbon dioxide backuogswhere it is removed from body when you exhale.

The Lungs

Oxygen from
inhaled air J d
passes through

the alveoli walis l
into the blood.
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Clearing the Air

The respiratory system has bdiitmethods to prevent harmfultsiances in the air from entering the lung.

Hairs in nose help filter out large particles. Microscopic hairs, called cilia, found along air pa&ssages in a sweeping
motion to keep the air passages clean. But if harsufastancesc{garette smoKe are inhaled, cilia stop functioning properly,
causing health problems like bronchitis.

Mucus produced by cells in the trachea and bronchial tubes keeps air passages moist and aids in stopping dust, bacter
viruses, allergycausing substances, and othebstances from entering the lungs.
Impurities that do reach the deeper parts of the lungs can often be moved up via mucous and coughed out or swallowe

The Respiratory System

Nose
halr

Cilia

Cilia and mucus
lining your air
passages, help
keep harmful
substances
from entering
your lungs.

Mucous
blanket

Copyright © 2001 WebMD Corporation



Breathing MusclesAnatomy and Physiology

Themuscles of respirationcontributego inhalation & exhalation by aiding in expansion& contraction of thoracic cavity.

1-Principal muscle Diaphragm

T
T

The diaphragm
is shaped
like a parachute

A thin, domeshaped muscle that separates the abdominal cavity from the thoracic cavity.

Inhalation: the diaphragm contradts,centre moves caudallgddwnward)& its edges move rostrally (upward) that
compresses abdominal cavity, raises ribs upward & outwaittbracic cavityexpand-> draws air into the lungs.
Exhalation: Diaphragm relaxes, elastic recoil of the thoracic wall causes thoracic caweityreet, forcing air out of the
lungs.

Also involved in norrespiratory functions, helping to expel vomit, feces, and urine from the body by increasing intra
abdominal pressure, and preventing acid reflux by exerting pressure on the esophagus/foagpsessthrough the
esophageal hiatus/hole in diaphragm

Inferi na
nferior ve cava~ Siariial ortion

2- Other Muscles

Secondary musclesl ntercostal muscles

1
1

Three layers of intercostal musclétaahed between the ribs important in manipulating the width of the rib cage..
Externalintercostal musclesnost significant in respiration with fibres angled obliquely downward and forward from rib
rib. The contraction of these fibres raises each rib tovraboveraising the rib cage assisting in inhalation.

Accessory muscles of reg@tion’ assist butdo not play a primary role, in breathing:

)l
)l

Neck Muscles sternocleidomastoid &calene muscles (anterior, middle and posterior scalene)

Others: serratus anterior, pectoralis major and pectoralis minor, trapezius, latissimusedosispmae, iliocostalis
lumborum, quadratus lumborum, serratus posterior superior, serratus posterior inferior, levatores costarum, transvel
thoracis, subclavius

Only used under conditions of high metabolic demand (e.g. exercise) or respiratonctigaf(e.g. an asthma attack)



Muscles of exhalation
Quiet Respiration

Quiet breathing: little or no muscle contraction involved in exhalation driven byelastic recoil of the thoracic wall.

Relaxed exhalation
Muscles of

relaxed inhalation No muscles are

required for

exhalation -

muscles of inhalation
relax and tissues
undergo “elastic recoil”
to their original
position.

external intercostals

diaphragm

Forceful exhalation

A Active sports
A Problemi reduced elasticity of the lungs (in emphysema/ Chronic obstructive pulmonary disease),

A Contraction of the abdominal wall muscles (rectus abdominus, transverse abdominus, external obligt
muscle and internal oblique muscle). These presaliieminal organs caudally (upward) into the
diaphragm, reducing the volume of the thoracic cavity.

A The internal intercostal muscles have fibres that are angled obliquely dowmalaselckward from rib to
rib. These muscles can therefore assist in lowdhegib cage, adding force to exhalation.

OForced6é Breathing

INSPIRATION EXPIRATION

Expiration

Inspiration

Sternocleidomastoic —_ g
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intercostals
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Internal
intercostals
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Diaphragm causesShape Changes in BotlChest and Abdanen cavities

Inhalation Diaphragm contracts, abdomen cayltlge water ballof changs shape (not volumd)y expand upper abdomeadhest Cavity (like Accordion)
increases ivolume and shape thus expandiBensionally.

Exhalation: Diaphram relaxes/recoils, abdomen cavity (change shape) contracts above push up to chest cavity. Chese&sastindesiume and shape henct

contracts3-dimensionally.
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Diaphragm causes both Chest & Abdonsewities tomove simultaneously

T I f the diaphragmés origin (the base of the ribcadgae)
contraction wil!/ cause an expansion of Abdomen fABel

1 If the central tendon is stabilized, and the ribs are free ten@diaphragmatic contraction will cause an expansion of th

ribcage

1 If the diaphragm's stabilizing muscles releases (not 100%, some respiratory stabilizing muscles/postural muscles re
active through all phases of breathing), hence its origin aition move freely towards each other, both the chest and

abdomen would move simultaneously

“Chest Breath” ‘Bel'ly Breatn”
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How much does your diaphragm actually move?

Inhale Exhale

/ o
Vo ,
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Chest Chest
expands contracts h
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A Dlaphragm/g

Diaphragm Diaphragm
contracts relaxes

|

Lumbar/Thoracic 'l
Muscles & ‘|
Connective Tissue |
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Abdominal Wall
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Connective Tissue
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Core Activation: The 'Expansion and Compression' Core Activation: The 'Expansion and Compression'
cycle of the Core driven by the breath cycle of the Core driven by the breath
Inhale Exhale

It depends on howeep of a breath you take and what part of the diaphragm you are asking about. The diaphragm is a shee!
domeshaped muscle (when it is relaxed). Upon contraction, it flattens out and presses down on the abdomen. The net resu
negative inspiratgrpressure, which draws air into the lungs.

Tidal, resting breathing, results in sfiealmovements of the diaphragmhifé vital capacity breathing (as in a deep
diaphragmatic breath) results in much larger movement a complete full inhalation.

The postrior, or back part of the diaphragm exhibits the greatest excursionthe posterior region moving an average of 10
cm between inhalation and exhalation(MRI studies)

The amount of diaphragmatic motion decreases progressively as we come forwardamterast portion moving about half
that of the posterior thus 5cm

Diaphragmatic motion decreases by about 1/3 in the sitting position compared to lying on your back.



Inhalation often with Spine Extension & Exhalationwith Spine Flexion

The supporting shape changing structur e -thbspineTlisiscwhypbreatisng t
and spinal movement are so intimately connected: flexion of the spine is the shape change that reduces thoracic at@yme (e
and spinal extension is the shape change that increases thoracic volume (inhale). Additionally, as we shall soon see, the
musculature of the breathing mechanism is the musculature of postural support.

There are exceptions where you inhale duringesflexion and exhale during spine extension or respiration without changing sl
of the spine

Thoracic,
Abdominal
and Pelvic
Cavities

inhale (exiend) Exhale (lex)




Pranayama- Yoga Conscious ControlledBreathing, Bandha& Core Strength

Pranayamidreathing- The science of breath control

What is the core:core muscles go well beyond the-giack abs of theectus abdominusCore muscles are a group of about 10
muscles that surround the spine, fr&nback Abs, Pelvis muscledack muscles, hip flexors glutes

Front Back

Erector
Rectus spinae

abdominis

External Psoas

obliques
Quadratus

Internal lumborum

obliques -
q Gluteus

lliacus medius

Transversus
abdominis
Gluteus Gluteus
maximus - e A Se minimus

Functions of Core strength:
I Stabilises spine& pelvisto provide powek: strengthfor movement.
1 Improves posture, alleviates back p&imelps b protect back from injurfpoth in and out of our yoga class.
1 Providespl at f orm for advanced yoga posespne&pedin.gage your
1 Prolonged sitting, poor posture and pregnancy can all contribute to a weakened core.

What are bandhas The 6cor ed6 of ¢ or &muatuddiyang talandllarae bandhas

1 They act as the baseula-Pelvis diaphragnthe middle uddiyanaRespiration diaphragm n d t fi jalandhlarevdcal
diaphragnof the core, retaining prana or life force energy.

1 A bandha refers to thepactivation or contraction of muscle groupgo providea lock or seal

1 The basemula-Pelvis, the middleuddiyanaRespiration diaphragm are always slightly 30% engaged when inhale and
100% when exhale

1 Bandhas used in yoga to stabilise, strengthen, ené&diserease stillnes& body awareness

1 3 major bandhas which correspond to 8uliaphragms:

JALANDHARA

(

When all three bandhas are activated it is called tri-bandha or maha bandha and acts as a great seal of
energy in the body.

UDDIYANA
BANDHA

MULA BANDHA

(



Core Muscles b Support Active Conscious Yogéabreathing

Figure 115 Posterior view of
the chest wall, showing the inter-
digitated origins of the diaphragm
and transversus abdominis form-
ing perfect right angles with each
other. This is clearly an agonist-
antagonist, inhalation-exhalation
muscle pairing that structurally
underlies the yogic concepts of
prana and apana.

Transversus thoracis

Diaphragm

Transversus abdominis

External Internal
intercostals intercostals

Transversus
thoracis

Innermost
intercostals

Figure 116 The continuity of the abdominal and intercostal layers shows how @) the external
obliques turn into the external intercostals, (b) the internal obliques turn into the internal intercos-
tals, and (c) the transversus abdominis turns into the transversus thoracis and innermost intercos-
tals.

Figure 117 Some of the accessory muscles Figure 118 The serratus posterior muscles:
of respiration: Blue muscles act to reduce Superior (red) assist thoracic volume increase;
thoracic volume, while red muscles help to inferior (blue) assist thoracic volume reduc-

increase thoracic volume. tion.



3 BandhagDiaphragms (Vocal, Respiration, Pelvis)

Vocal Diaphragnv Jalandhara Bandha

Figure 1.22 Position and location of vocal folds: (a) relaxed position, (b) maximally opened for
forced respiration, (c) closed for speaking (phonation), (d) slightly opened for whispered speech
(or ujjayi).

Jalandhara Bandha

the throat lock

Jala means a net or a web.
The bandha is the first bandha
that a yogi should master

}?GQ_J —'fﬁ

contract the throat and neck and
bring the chin to the chest in the notch
between the collar bones.

Lenetits

The bandha regulates the blood flow to
the heart, the neck and head regions.

It also guides the upward flow of energy
down to fuse with the downward.




Respiration Diaphragm/ Uddiyana Bandha



