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Immune System

https://www.healthdirect.gov.au/immune-system

Cells

• Lymphocytes

- T-cells, B-cells, NK cells

• Phagocytes

- Neutrophils, Monocytes,

Macrophages, Mast Cells

Molecules

• Immunoglobulins

• Cytokines

https://www.healthdirect.gov.au/immune-system


Psychoneuroimmunology and Stress

From: Central nervous system-immune system interactions: psychoneuroendocrinology of 

stress and its immune consequences, Black PH, Antimicrobial agents and chemotherapy. 

38:1-6, 1994.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC284388/pdf/aac00367-0007.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC284388/pdf/aac00367-0007.pdf


Psychoneuroimmunology and Stress

From: The Effects of Stress and Meditation on the Immune System, Human Microbiota, 

and Epigenetics, Househam AM, Peterson CT, Mills PJ, Chopra D, Advances in Mind Body 

Medicine, 31:10-25, 2017.



Psychoneuroimmunology and Stress

From: The Effects of Stress and Meditation on the Immune System, Human Microbiota, 

and Epigenetics, Househam AM, Peterson CT, Mills PJ, Chopra D, Advances in Mind 

Body Medicine, 31:10-25, 2017.



Psycho-

neuroimmunology and 

Stress

From: The Effects of Stress and Meditation on 

the Immune System, Human Microbiota, and 

Epigenetics, Househam AM, Peterson CT, Mills 

PJ, Chopra D, Advances in Mind Body Medicine, 

31:10-25, 2017.



Psychoneuroimmunology and Stress

From: The Effects of Stress and Meditation on the Immune System, Human Microbiota, 

and Epigenetics, Househam AM, Peterson CT, Mills PJ, Chopra D, Advances in Mind 

Body Medicine, 31:10-25, 2017.



Psychoneuro-

immunology and 

Stress

From: Psychoneuroimmunology-

developments in stress research, Straub 

RH, Cutolo M, Wiener Medizinische

Wochenschrift, 168:76-84, 2018.



Psychoneuroimmunology and Stress

From: Stress and the psyche-brain-immune network in psychiatric diseases based on 

psychoneuroendocrineimmunology: a concise review. Bottaccioli AG, Bottaccioli F, 

Minelli A, Annals of the New York Academy of Science, 1437:31-42, 2019.



From: Why sleep is 

important for health: a 

psychoneuroimmunology 

perspective, Irwin MR, 

Annual Review of 

Psychology 66:143-72, 

2015.

Sleep 

Deprivation/

Disturbance 

and

Immune 

Function

https://www.annualreviews.org/doi/pdf/10.1146/annurev-psych-010213-115205

https://www.annualreviews.org/doi/pdf/10.1146/annurev-psych-010213-115205


Sleep & Immunity

https://www.cdc.gov/niosh/work-hour-training-for-nurses/longhours/mod2/06.html

https://www.cdc.gov/niosh/work-hour-training-for-nurses/longhours/mod2/06.html


https://www.health.harvard.edu/staying-healthy/how-to-boost-your-immune-system

https://www.health.harvard.edu/staying-healthy/how-to-boost-your-immune-system


Yoga Practices

Postures, Breathing, Relaxation, Meditation

Fitness

↑Flexibility

↑Strength

↑Coordination/Balance 

↑Respiratory Function

↑Self-Efficacy

Global Human Functionality

↑Physical & Mental Health, ↑Physical Performance

↑Stress & Emotion Regulation, ↑Awareness/Mindfulness, ↑Meta-cognition

↑Positive Behavior, ↑Wellbeing, ↑Values, ↑Life Purpose & Meaning, ↑Spirituality

Self-Regulation

↑Stress Regulation

↑Emotion Regulation 

↑Resilience 

↑Equanimity

↑Self-Efficacy

Awareness

↑Attention

↑Mindfulness

↑Concentration

↑Cognition

↑Meta-cognition

Spirituality

↑Unitive State

↑Transcendence

↑Flow

↑Transformation

↑Life Meaning/Purpose



“111 studies with 4,777 subjects were reviewed, 81 of 

which were RCT’s. The three largest intervention type 

categories were Relaxation Training (n=25), Cognitive 

Based Stress Management (n=22), and Hypnosis 

(n=21). Half the studies were conducted with healthy 

subjects (n=51).”

“Relaxation training had the strongest scientific 

evidence for affecting immune outcomes.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3516431/pdf/nihms371487.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3516431/pdf/nihms371487.pdf


Mind Body Practices and Immunity

From: The embodied mind: A review on functional genomic and neurological correlates 

of mind-body therapies. Muehsam D, Lutgendorf S, Mills PJ, Rickhi B, Chevalier G, Bat 

N, Chopra D, Gurfein B, Neuroscience and Biobehavioral Reviews, 73:165-181, 2017.



Mindfulness 

Meditation 

and 

Immunity

From: Mindfulness meditation and the immune system: a systematic review of 

randomized controlled trials. Black DS, Slavich GM, Annals of the New York Academy 

of Science, 1373:13-24, 2016.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4940234/pdf/nihms744023.pdf

“…across 20 RCTs and more than 1600 participants, we found 

tentative evidence that mindfulness meditation modulates 

some select immune parameters in a manner that suggests a 

more salutogenic immune profile. Specifically, mindfulness 

mediation appears to be associated with reductions in 

proinflammatory processes, increases in cell-mediated 

defense parameters…”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4940234/pdf/nihms744023.pdf


https://www.ncbi.nlm.nih.gov/pmc/artic

les/PMC3144610/?report=printable

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3144610/?report=printable




Research Studies

Yoga & Immune Function



Mind-Body Intervention in HIV Patients

From: Increases in a marker of immune system reconstitution are predated by decreases in 

24-h urinary cortisol output and depressed mood during a 10-week stress management 

intervention in symptomatic HIV-infected men, Antoni MH, Cruess DG, Klimas N, Carrico 

AW, Maher K, Cruess S, Lechner SC, Kumar M, Lutgendorf S, Ironson G, Fletcher MA, 

Schneiderman N., Journal of Psychosomatic Research, 58:3-13, 2005.



Yoga 

Improves 

Immune 

Function 

in HIV 

Patients
From: Effect of Yoga on Immune 

Parameters, Cognitive Functions, 

and Quality of Life among HIV-

Positive Children/Adolescents: A 

Pilot Study. Hari Chandra BP, 

Ramesh MN, Nagendra HR, 

International Journal of Yoga, 

12:132-138, 2019.

https://www.ncbi.nlm.nih.g

ov/pmc/articles/PMC65217

55/?report=printable

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6521755/?report=printable


From: Effect of mindfulness based stress 

reduction on immune function, quality of 

life and coping in women newly diagnosed 

with early stage breast cancer. Witek-

Janusek L, Albuquerque K, Chroniak KR, 

Chroniak C, Durazo-Arvizu R, Mathews 

HL, Brain Behavior and Immunity, 22:969-

81, 2008.

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC2586059/pdf/nihms59851.pdf

MBSR on Immune 

Function in Cancer 

Patients

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2586059/pdf/nihms59851.pdf


Yoga and NK Cells in Cancer Patients

From: Effect of rhythmic breathing (Sudarshan Kriya and Pranayam) on immune 

functions and tobacco addiction, Kochupillai V, Kumar P, Singh D, Aggarwal D, Bhardwaj 

N, Bhutani M, Das SN, Annals of the New York Academy of Sciences, 2005.
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Yoga and NK Cells Cancer Patients

From: Effects of yoga on natural killer cell counts in early breast cancer patients 

undergoing conventional treatment. Rao RM, Telles S, Nagendra HR, Nagarathna R, 

Gopinath K, Srinath S, Chandrashekara C, Medical Science Monitor, 14:LE3-4, 2008.

Immune Function in Cancer Patients
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https://www.medscimonit.com/download/index/idArt/734742

https://www.medscimonit.com/download/index/idArt/734742


Yoga and NK Cells in Cancer Patients

From: Effect of Yoga on Sleep Quality and Neuroendocrine Immune Response in 

Metastatic Breast Cancer Patients. Rao RM, Vadiraja HS, Nagaratna R, Gopinath KS, 

Patil S, Diwakar RB, Shahsidhara HP, Ajaikumar BS, Nagendra HR, Indian Journal of 

Palliative Care, 23:253-260, 2017.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545949/?report=printable

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545949/?report=printable


Yoga Improves Immune Function

From: Effect of Hatha yoga training on rhinitis symptoms and cytokines in allergic rhinitis 

patients. Chanta A, Klaewsongkram J, Mickleborough TD, Tongtako W, Asian Pacific 

Journal of Allergy and Immunology, Aug 18, 2019.

http://apjai-journal.org/wp-content/uploads/2019/08/AP-260419-0547.pdf

http://apjai-journal.org/wp-content/uploads/2019/08/AP-260419-0547.pdf


http://www.lungindia.com/temp/LungIndia373246-4889091_133450.pdf

“The technique of nasopharyngeal wash to 

prevent the virus from inhabiting and replicating 

in the nasal and pharyngeal mucosa has been 

suggested to be useful in reducing symptoms, 

transmission, and viral shedding in cases of viral 

acute respiratory tract infections. In rapid 

systematic review, we found studies showing 

some improvement in prevention and treatment 

of upper respiratory tract infections.”

http://www.lungindia.com/temp/LungIndia373246-4889091_133450.pdf


From: Acceptance and effects of nasal lavage in volunteer woodworkers. 

Rabone SJ, Saraswati SB, Occupational Medicine (London), 49:365-9, 1999.

Jala Neti and Colds

https://academic.oup.com/occmed/article-pdf/49/6/365/4183401/49-6-365.pdf

https://academic.oup.com/occmed/article-pdf/49/6/365/4183401/49-6-365.pdf


“…we saw faster clearing of some nasal symptoms in the saline 

groups...nasal secretion, type of nasal secretion, nasal 

obstruction, and sore throat…we noted significantly lower 

consumption of nasal decongestants and mucolytics…”

“During the weeks after acute illness when preventive potential 

was assessed…reduction in URTIs were robust and consistent 

in a number of parameters, including rhinologic symptoms, 

medication consumption, reported illness, school absence, and 

complication rate.”

https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/221846

https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/221846


From: A pilot, open labelled, randomised controlled trial of hypertonic saline nasal 

irrigation and gargling for the common cold. Ramalingam S, Graham C, Dove J, Morrice 

L, Sheikh A, Scientific Reports, 9:1015, 2019.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6355924/pdf/41598_2018_Article_37703.pdf

Jala Neti and Colds

Reductions:

• illness duration 1.9 days (p = 0.01)

• over-the counter medications by 36% (p = 0.004)

• transmission within household by 35% (p = 0.006)

• viral shedding by ≥0.5 log10 /day (p = 0.04)

“These finding along with the lower rate of symptomatic 

household contacts in the intervention arm suggest that 

HSNIG helps reduce viral replication. Since viruses are 

shed during breathing and speaking, measure that helps 

reduce viral shedding would help reduce transmission.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6355924/pdf/41598_2018_Article_37703.pdf


From: Hypertonic saline nasal irrigation and 

gargling should be considered as a treatment 

option for COVID-19. Ramalingam S, Graham 

C, Dove J, Morrice L, Sheikh A, Journal of 

Global Health, 10:010332, 2020.

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC7193539/pdf/jogh-10-010332.pdf

Jala Neti & Coronavirus

The duration of illness was lower in 

the intervention arm…in the subset 

of patients infected with coronavirus 

(mean days: 5.6 vs 8.1…this was 

difference of -2.6 days…P = 0.054). 

The difference in the duration of 

blocked nose was -3.1 days…P = 

0.04, cough -3.3 days…P = 0.02 and 

hoarseness of voice -2.9 days p = 

0.03)...

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7193539/pdf/jogh-10-010332.pdf







