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The Science of 
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Breath 

Rewiring the Brain 

www.carmelitasamuel.com

Take a seat and breathe

Focus Meditation Practice

–Luke 5:32

“I have not come to call the just, but the 
sinners to repentance.” 
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Neuroplasticity

The brain's ability to form new 
neuropathways in response to 

learning something new or 
following an injury.

Emotions and 

the Brain

To move past striving to control 
the external world, it helps to 
have a deeper understanding of 
our inner spiritual nature, 
beyond the five senses, in order 
to create authentic power-our 
emotions are essential to this. ~ 
Dr. Eden Alexander

Brain Mind
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Brain

How it Works

❖ Brain is an evolutionary phenomenon

❖ Conditioning

❖ Stress factors and events

❖ Healing and plasticity of the brain

–Donald Hebb

“Neurons that fire together wire together.”
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Conditioning Deconditioning Reconditioning 
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Key Brain Structures & 
Components

❖ Brainstem

❖ Limbic Region

❖ Cortex

❖ Default Mode Network - DMN 

❖ Task Positive Network - TPN

 

 

Prefrontal Cortex

Cortex

ACC
PCC

Basal Ganglia

Limbic System

Corpus Callosum

Hippocampus

Cerebellum

Brain Stem

Amygdala

Pituitary Gland

Hypothalamus

Key Parts of Brain
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Decision making, 
sense of self, 
time, moral 
judgment, 
controls impulses 

Ideas & Concepts Create, imagine, higher level of functioning

ME ME 
ME ME

Fight, Flight, Freeze
Motivational system for basic 
needs: food, safety, shelter, 
reproduction

Key player is attention
Regulates emotions, goal directed 
behaviors

Good vs Bad
Helps with forming relationships

Key Parts of Brain

PCC

Prefrontal Cortex

Amygdala

Hippocampus

Default Network Mode

Insula 

ACC

Somatosenory Cortex 

Lateral 
Prefrontal 

Cortex

Task Positive Network 
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Nervous System

❖ Autonomic Nervous System

❖ Sympathetic Nervous System and Hypothalamic-
pituitary-adrenal axis (fight/flight/freeze)

❖ Parasympathetic Nervous System (Calming)

❖ Anterior Cingulate Cortex (cooling system)

Poly-Vagal 
System/Vagus 
Nerve
1) Interfaces with PNS & SNS
2) Longest ANS nerve in body
3) Three neural circuit behavior:
• Fight/Flight/Freeze
• Social Behavioral Response 
• Fainting 
(Stephen Porges, 2018) 

Lungs

Heart

Stomach

Liver

Kidney

Spleen

Small Intestines

Large Intestines

Neurotransmitters
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❖ Synchronized firing of hundreds of thousands of 
neurons transmitting neurotransmitters

❖ Communication between the cells of itself

❖ Raw EEG or electrical activity

❖ Interpreted from sensors placed on head 

Brain Waves

Brain Waves

Delta 0-4 hz Gamma 35-45 hz

Theta 4 - 8 hz
Beta 12 - 30 hz

Alpha 8 - 12 hz 

Mind
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–Dr. Daniel Siegel

“The future of the planet depends on the evolution 
of the mind.” 

What is the Mind?

❖ A function of the brain?

❖ Siegel suggests: The mind is NOT simply derived from 
the brain

(Daniel Siegel, 2017)

“An emergent, self-organized process emerging from 
and also regulating the flow of energy and 

information within the body and within our 
relationships.” 

Mind 
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Wheel of Awareness Meditation
https://www.drdansiegel.com/resources/wheel 

ofawareness/

Alternating breathing helps balance our nervous system by 
regulating PNS and SNS

Right-Nostril Breathing (McCall, 2007) Left-Nostril Breathing (McCall, 2007)

• Stimulates sympathetic nervous 
system

• Stimulates left hemisphere of brain

• Increases verbal performance

• Increased blood sugar levels

• Increased rate of blinking

• Decreases eye pressure

• Increases heart rate

• Inflates right lung preferentially

• Stimulates parasympathetic 
nervous system

• Stimulates right hemisphere of 
brain

• Increases spatial performance

• Lowers blood sugar levels

• Reduces rate of blinking

• Increases eye pressure

• Decreases heart rate

• Inflates left lung preferentially
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Let’s Breathe

What is the difference between 
stress response of animals and 

human?

Stress Response

❖ Animals return to natural calm state after threat is gone

❖ Humans create and recreate suffering within our own 
minds and bodies
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Equanimity
Mental calmness, composure 

and evenness of temper.

Tools of self-care and 
healing that can rewire 
the brain:

Meditation, Breathing Techniques and 
Yoga

Meditation
“Systematic mental training 
designed to challenge habits 
of attention, thinking, feeling 
and perceiving.” Dr. Jeff 
Tarrant
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Meditation

❖ NeuroMeditation Institute - Dr. Jeff Tarrant Founder

❖ Application of brain-based principles to meditative 
practices

❖ Not an one sizes fits all

❖ Various styles and approaches

❖ Targeted approach to obtain particular result

❖ Mindfulness 

❖ Focus

❖ Open heart

❖ Quiet mind

Mindfulness

❖ Calming meditative practice

❖ Vipassana, open-monitoring

❖ Non-judgmental awareness of ongoing experience

❖ Increases theta waves (Slow)

❖ Goals

❖ Mental Health Targets
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Focus

❖ Activating meditation practice

❖ Increases Beta2 and gamma waves (Fast)

❖ Concentration, mantra, breath-focused

❖ Voluntary control of attention and cognitive processes

❖ Goals

❖ Mental Health Targets

Open Heart

❖ Activating meditation practice

❖ Increases gamma waves (Fast)

❖ Loving kindness, compassion, metta

❖ Activates a positive feeling state

❖ Goals

❖ Mental Health Targets

Quiet Mind

❖ Calming meditation practice

❖ Increases Alpha1 waves (Slow) 

❖ Transcendental Meditation, Zen, open focus

❖ Automatic transcending of the procedures of meditation 
practices

❖ Goals

❖ Mental Health Targets
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www.neuromeditationinstitute.com

Complete online survey to help determine 
which style is more effective for you.

Open Heart Meditation

“It is not that mindfulness is the 
answer to all life’s problems. Rather 
it is that all life’s problems can be 
seen more clearly through the lens 
of a clear mind.”

Jon Kabat-Zinn
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What is Mindfulness?

“Yoga is 99 percent 
practice, one percent 
theory.”

Pattabhi Jois

Yoga

❖ It is MORE than an exercise

❖ It is NOT a religion

❖ “Yoga is a systematic technology to improve the body, 
understand the mind, and free the spirit.” (McCall, 
2007)
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Health Conditions Improved by Yoga
(McCall, 2007)

Alcoholism and Substance Abuse

Anxiety

Asthma

Attention Deficit-hyperactivity 
Disorder

Cancer

Carpal Tunnel Syndrome

Chronic Obstructive Pulmonary 
Disease

Congestive Heart Failure

Depression

Diabetes

Drug Withdrawal

Eating Disorders

Epilepsy 

Fibromyalgia 

Heart Disease

High Blood Pressure

HIV/AIDS

Infertility

Insomnia

Irritable Bowel Syndrome

Menopause and Perimenopausal 
Symptoms

Mental Retardation 

Health Conditions Improved by Yoga
(McCall, 2007)

Migraine and Tension Headaches

Neuroses (e.g., Phobias)

Obsessive-Compulsive Disorder

Osteoarthritis (Degenerative 
Arthritis)

Osteoporosis

Pain (Chronic)

Pancreatitis (chronic)

Pleural Effusion 

Post—Heart Attack. Rehabilitation

Postoperative Recovery

Post—Polio Syndrome

Pregnancy 

Rheumatoid Arthritis

Rhinitis 

Schizophrenia

Scoliosis

Sinusitis

Tuberculosis

Urinary Stress Incontinence

Yoga Heals (McCall, 2007)

• Increases Flexibility

• Strengths muscles

• Improves immune function

• Improves posture

• Improves lung function

• Leads to slower & deeper 
breathing

• Discourages mouth 
breathing 

• Increases oxgenation of tissues

• Improves joint health

• Nourishes intervertebral disks

• Improves return of venous 
blood

• Increase circulation of lymph

• Improves function of the feet

• Improves proprioception

• Increase control of bodily 
functions
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Yoga Heals (McCall, 2007)

• Strengthens bones

• Conditions the cardiovascular 
system

• Promotes weight loss

• Relaxes the nervous system

• Improves the function of the 
nervous system

• Improves brain function

• Activates the left prefrontal 
cortex

• Changes neurotransmitter 
levels

• Lowers levels of Cortisol

• Lowers blood sugar

• Lowers blood pressure

• Improves levels of 
Cholesterol and Triglcerides

Yoga Heals (McCall, 2007)

• Thins the blood

• Improves bowel function

• Releases unconscious 
muscular gripping

• Uses imagery to effect 
change in the body

• Relieves pain

• Lowers need for medication

• Fosters Healing 
relationships

• Improves psychological 
health

• Leads to healthier habits

• Fosters spiritual growth

• Elicits the placebo effect

• Encourages involvement 
in your own healing

Many Styles of Yoga (McCall, 
2007)

❖ Iyengar (Master BKS 
Iyengar)

❖ Viniyoga

❖ Ashtanga/Power Yoga

❖ Bikram/Hot Yoga

❖ Kripalu

❖ Phoenix Rising Yoga 
Therapy

❖ Anusara

❖ Kundalini

❖ Integral

❖ Tantrum

❖ Gym Yoga
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Eight Limbs of Yoga

❖ Yamas-ethical guidelines

❖ Niyamas - spiritual observation

❖ Asana - Physical postures

❖ Pranayama - breathing exercises

❖ Pratyahara - withdrawal of senses or turning inward

❖ Dharana - concentration focusing

❖ Dhyana - meditation

❖ Samadhi - blissful absorption

Limitations & Caveats

❖ Injuries from yoga

❖ Dark side of meditation

❖ Overuse of mindfulness 

Let’s Move
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Body-Scan

Thank you!! 

Namaste
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