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Abstract :

Yoga is increasingly recognized as a mind-body therapy for the prevention and treatment of several medical
disorders. Yoga is an umbrella term that incorporates physical postures, breath-regulating exercises (pranayama),
and meditation, and is known to maintain physical, mental, and emotional well-being. This review summarizes the
scientific evidence of the existing literature demonstrating the effects of yoga on various parameters and body
systems and its role in strengthening the immune system and combat medical problems, particularly cardiorespiratory
disorders, COVID-19, stress, anxiety, and depression. A growing body of evidence indicated that yoga can
downregulate pro-inflammatory markers, boosts immunity, and have favorable modulating effects on the immune
and genetic level. Such positive impacts of yoga have made it to be an excellent add-on therapy for a number of acute
and chronic medical conditions. However, more studies are required to explain the mechanisms and beneficial effects

of yoga on the cellular and molecular level.

Keywords : yoga; pranayama; meditation; immunity; cardio-respiratory disorders; alternative and complementary

therapy

Introduction

Yoga is a science that brings perfect balance and union of the mind, body,
and spirit so that one can attain optimum capacity [1,2]. Yoga fosters
physical, mental, spiritual, social, and environmental harmony [3]. National
Center for Complementary and Alternative Medicine (NCCAM) has
classified yoga as a mind-body therapy that combines physical postures,
meditations, and breathing techniques called Pranayama (‘“Prana” means
vital force or life energy, and “ayama” means to prolong) [1,4,5]. Studies
show that yogic practices induce improved cardiorespiratory performance
[6], improves exercise tolerance in patients with COPD [7], reduces stress
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[8], decreases blood pressure in hypertensive patients [9], produces
improvement in blood glucose in diabetics [10], controls symptoms in
asthma patients [11], has positive effects on anxiety and depression [12], and
reduces pro-inflammatory cytokines secretion [2]. Besides, yoga is effective
for cancer-related conditions [13,14], chronic low back pain [15], and
chronic neck pain [16]. The yogic practice also significantly increases
immune-related cytokines, such as interleukin-12, and interferon-c in serum,
reduces the plasma levels of adrenalin, increases plasma levels of serotonin,
attenuates oxidative stress, and improves the antioxidant levels, thereby
improving immune function [17].The reduction in oxidative stress and

Page 1 of 7



J. Immunology and Inflammation Diseases Therapy

improvement in endothelial functions are also the beneficial effect of long-
term meditation [18]. Singh et al. reported that the yoga association in
changing hormonal levels, inflammatory outcomes, and anti-viral outcomes
inside the human body could be of enormous advantage in treating infectious
conditions [18]. We were motivated to write this review hypothesizing that
the holistic approach of yoga could be used as an adjunct to mainstream
medicine to prevent and treat various medical disorders, including the
ongoing Coronavirus Disease (COVID-19).

Methodology

To conduct this literature review, we conducted an advanced search on the
National Library of Medicine electronic database, PubMed using the boolean
operators (i.e., “AND,” “OR,”) to connect the relevant terms like “yoga”,
“yogasana”, “pranayama”, “breathing exercises”, “meditation”, “respiratory
disorders”, “cardiovascular disorders”, “immunity” and “COVID-19”,
“stress”, “anxiety”, and “depression” to retrieve the related articles. We used
boolean operator, ‘“NOT” to exclude such other non-conventional
interventions like Qigong, Tai gi quan, etc. In this review, we have
incorporated randomized controlled trials, observational studies, meta-
analysis, and reviews and cross-examined them for relevant citations. The
time period of articles was not specified, and only English literature was
included. Subsequently, we compiled a list of studies that could provide facts
and evidence to reveal the association between yoga and COVID-19.

Yoga and immunity

Yoga postures that twist and compress organs help massage and rejuvenate
immune organs. For instance, Kurmasana (tortoise pose), which exercises
the thymus gland, could create specific benefits to improve immune
function(19). Yoga has been shown to improve the markers of immunity of
the patients [20]. It has been observed that yoga is directly related to
increasing levels of superoxide dismutase and lymphocytes, however,
decreasing the number of eosinophils and monocytes [21]. A pilot RCT study
suggests that a month of yoga intervention could increase CD4 cell counts
and mean CD4/CD8 ratio as well [22]. A popularly known meditation called
transcendental meditation has a direct impact on the psycho neuroendocrine
axis [23]. This axis is related to the interaction between psychological
factors, the central nervous system, and immune function. The practice of
transcendental meditation modifies hypothalamic and hypophyseal activity
and leads to the daily lowered secretion of catecholamine, B-endorphins, and
adrenocorticotropic hormones. In addition, it is found to be causing a
decreased percentage of functional lymphocyte beta-adrenergic receptors in
practitioners and a positive effect on leukocyte deoxyribonucleic acid by
modulating its repair [23]. Studies also show that yoga could influence the
immune system increasing the natural killer cells [24] and cellular ATP [25].
ATP facilitates IFN production and IFN signaling, which drives the immune
cells to transform them into the so-called “anti-viral state”[26].

Yoga maintains telomerase length and increases telomerase activity as well.
Immune cell telomeres are the protein complexes that protect and stabilize
the ends of eukaryotic chromosomes, which truncate during cell division
[27]. Shortened telomeres are markers of immune cell aging, vulnerability to
apoptosis, and related with adverse clinical outcomes and premature death in
many age-related diseases [28]. Likewise, psychological stress is linked with
reduced telomerase activity, short telomeres, and increased cell aging [25].
However, telomere length is protected partly by the naturally occurring
enzyme telomerase, which helps slow or reverses cell aging [27]. Longer
telomeres and higher telomerase activity are therefore considered to be
salutogenic immune system profiles. In a study by Bhasin et al., long-term
relaxation therapies like yoga are related to telomere packing, telomere
maintenance, and tight junction interaction [25]. Furthermore, regular
meditation tends towards an increase in AB40 levels, tumor necrosis factor
alpha, 1gG, and IgA levels while it is associated with a reduction in the
activity of the cellular transcription factor NF-kB, inflammatory cytokines,
and circulating levels of CRP [18, 29-31].
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Sympathetic and parasympathetic modulating effect
of yoga

Yoga down-regulates the hypothalamic-pituitary-adrenal axis, which in
turn decreases the release of cortisol and catecholamine [29]. It has been
found that the sympathetic nervous system inhibits anti-viral genes and
activates pro-inflammatory genes [18], while meditation relieves
psychological stress by decreasing sympathetic nervous system activity
and up-regulating parasympathetic function [32]. Meditation such as
Omkar meditation, characterized physiologically as a wakeful
hypometabolic state of parasympathetic dominance, causes an increase in
cerebral perfusion besides decreasing vascular resistance, blood levels of
catecholamines, cortisol, and lactate, leading to a decline in 02
consumption and CO2 elimination with a decrease in respiratory rate and
minute ventilation with no change in respiratory quotient [6].

Breath-regulation exercise (Pranayama), an integral part of yoga, is a
gradual unforced cessation of breathing that uses voluntary regulation of
breathing to make respiration rhythmic and calm our mind [33,34]. Among
different types of pranayama, alternate nostril breathing involves voluntary
regulation of breathing with attention and concentration where one nostril
predominates the other and follows the definite cycle [34]. The right nostril
dominance corresponds to activation of the sympathetic system, and left
nostril dominance corresponds to the parasympathetic system leading to a
proper balance of sympathetic and parasympathetic systems [35]. This
modulation of the autonomic nervous system is due to the conditioning
effects of yoga on autonomic function, mediated through the limbic system
and higher areas of the central nervous system [6].The voluntary slow deep
breathing during yoga sessions functionally influences the ANS through
stretch-induced inhibitory signals, and hyperpolarization currents
propagate through both neural and non-neural tissue, which synchronizes
neural elements in the heart, lungs, limbic system, and cortex. During deep
inspiration, stretching of lung tissue produces inhibitory signals by the
action of slowly adapting stretch receptors and hyperpolarization current
by the action of fibroblasts. Both inhibitory impulses and hyperpolarization
current synchronize neural elements and modulate the nervous system and
decrease metabolic activity indicative of the parasympathetic state [33].
Additionally, a significant reduction in systolic, diastolic, and mean arterial
pressure after regular practice of Hatha yoga indicates a gradual shift of
autonomic equilibrium toward relative parasympatho-dominance because
of the reduction of sympathetic activity [6].

Yoga modulates gene expression inducing beneficial
health effects

Yoga and meditation is involved in enhanced gene expression that are
related with energy metabolism, mitochondrial function, telomere
maintenance, and insulin secretions, and decreased gene expression
associated with inflammatory response and stress-related pathways [25].
One significant among such genes is mitochondrial ATP synthase that
plays an essential role in the production of adenosine triphosphate (ATP).
Yoga upregulates ATP synthase and enhances mitochondrial reserve
capacity resulting in decreased production of reactive oxygen species,
which in turn reduces the oxidative stress of cells [25]. This is very
beneficial during infection. Meditation has also been associated with the
reduced expression of pro-inflammatory genes in blood cells [32] and
improved cellular health with the ability to lower regulation of protein
synthesis and viral genome activity [30]

Effect of yoga in respiratory disorders

Stretching yoga exercises for 90 min has been found to be increasing
salivary human beta-defensins-2, an antimicrobial peptide that destroys the
hydrophobic core of lipid bilayer of micro-organism which is usually
found in epithelial cells of the oral cavity and respiratory tract [36]. Yogic
exercises such as inversions, prone poses, and back-bends, along with
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strong breathing exercises strengthen the torso and initiate diaphragmatic
breathing that improves respiratory performance and increases chest
expansion [37]. There is some evidence that yoga may improve quality of
life, symptoms, forced vital capacity, peak expiratory flow rate, and reduce
medication usage in people with asthma [38]. A study by Lorenc et al.
states that yoga, when performed as a moderate-intensity exercise, may
stabilize the sympathetic nervous system and condition autonomic
function, decrease airway resistance, and improve respiratory muscle
strength, but limited data are available [39]. An RCT that enrolled asthma
patients showed a considerable increase in histamine dose required to
provoke 20% decline in FEV1 during yoga breath, but not with the control
[40]. In another study involving twenty-two COPD patients who were
subjected to selective yoga exercises showed improvements in vital
capacity, maximal inspiratory pressure, maximal expiratory pressure, and
consequently improved lung function [41]. Studies have shown that yogic
breathing (pranayama) and postures can increase aerobic capacity and
improve lung function [6, 42]. The effects of increasing the aerobic
capacity in preventing lung damage can be explained by various
mechanisms-

1. Increasing the aerobic capacity modulates the inflammatory process
and lung remodeling, thus restoring normal lung tissue elasticity,
increasing ventilation, and improving pulmonary flow and function
[43]

2. Increasing the aerobic capacity induces decreased pulmonary lipid
peroxidation and increased glutathione peroxidase, hence working as
an antioxidant to limit free radicals production and preventing lungs
from oxidative damage [44].

Additionally, yogic breathing (pranayama) stretches the lung tissue,
producing inhibitory signals from the action of slowly adapting receptors
and hyperpolarizing currents. These inhibitory signals coming from the
cardiorespiratory region involving vagi are thought to synchronize neural
components in the brain, inducing changes in the autonomic nervous
system and a resultant condition characterized by reduced metabolism and
parasympathetic dominance [45]. Thus, pranayama modifies various
inflammatory lung reflexes and interact with the central neural element to
bring new homeostasis in the body.

Diaphragmatic breathing that uses the diaphragm as a major respiratory
muscle creates a deeper breathing pattern, improves the breathing
technique, and prevents partial contraction of the diaphragm, which
normally occurs in regular breathing [37]. Diaphragmatic breathing also
encourages the use of the abdominal wall, and greater mobility of the
diaphragm increases functional capacity and inspiratory capacity [37].
Similarly, skull shining breath (Kapalabhati pranayama )helps in removing
secretions from the bronchial tree, cleansing up the respiratory tract and
the alveoli [42]. In the study by Visweswaraiah et al., integrated yoga that
included various postures, relaxation techniques, breathing practices, and
meditation helped in achieving earlier sputum negativity, improved
radiographic picture, FVC, weight gain, and reduced symptoms in the yoga
group as compared to control group as an add-on to anti-tuberculosis
treatment in sputum-positive cases of pulmonary tuberculosis [46].
Likewise, a yoga system called Hath yoga which is most commonly
practiced globally, promotes physical and emotional well-being [47]. A
study demonstrated that after regular Hath yoga practice for 3 months,
significant improvement in forced expiratory volume in one second
(FEV1), forced vital capacity (FVC), peak expiratory flow rate (PEFR),
forced expiratory volume percentage (FEV%), were seen, which indicated
the strengthening of respiratory musculature [6].

Effect of yoga on Cardiovascular System

It was demonstrated that the 12-week Hatha yoga (one of the most widely
practiced forms of yoga, consisting of elements of physical postures,
conscious breathing, and meditation) program produced beneficial
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changes in cardiovascular endurance and muscular strength [48]. A
prospective cohort study involving thirty-three subjects (30% with and
70% without established coronary artery disease) who were provided yoga
and meditation course of 90 minutes 3 times weekly for 6 weeks showed
significant drop in blood pressure, heart rate, and BMI [49]. In another
study in which thirty-six healthy nonsmokers volunteers in Nepal were
subjected to a survey were asked to perform alternate nostril breathing
(Nadisuddhi pranayama) in sessions for four weeks, which suggested fall
in pulse rate, respiratory rate, systolic blood pressure, diastolic blood
pressure and rise in pulse pressure and peak expiratory flow rate [34]. The
potential mechanism may be that the yogic breath, through activation of
stretch receptors in lungs during high tidal volume inhalation as in Hering
Bruer reflex, increases the frequency and duration of inhibitory neural
impulses, which bring about the withdrawal of sympathetic tone in the
skeletal muscle blood vessels, leading to widespread vasodilatation, thus
causing a decrease in peripheral resistance and thus decreasing the BP [50].
Similarly, breathing at high frequency in Skull-shining breath (Kapalbhati)
caused sympathetic stimulation, and alternate nostril breathing
(Nadisuddhi pranayama) reduced sympathetic activity [33, 51]. In this
way, various cardiac and hemodynamic adjustments are triggered in
response to variation of breathing patterns causing both tonic and phasic
changes in cardiovascular functioning [51]. In addition, yoga was also
associated with reduced BMI as well as waist and hip circumference,
decreased total cholesterol [52], and attenuated weight gain, more
prominently among individuals who were overweight. [53]. The study by
Hartley et al. found that yoga induces favorable effects on HDL cholesterol
and triglycerides and uncertain effects on LDL cholesterol; however,
evidence were limited [54].

Yoga and COVID-19

Inflammation in COVID-19 is associated with the action of
inflammatory cytokines like interleukin-6 (IL-6), tumor necrosis factor
(TNF6-9), and acute-phase protein C-reactive protein (CRP10-12).
However, yoga stimulates inflammatory reflex (cholinergic anti-
inflammatory pathway) and decreases the production of TNF, which is
an early mediator of inflammation [55]. In the study by Chen et al. [2],
reduced secretion of cytokines including IL-6, TNF-a, and IL-1 levels
were observed after yoga training as compared to pre-yoga condition and
control group. Additionally, yoga has been found to increase immune-
related cytokines, such as interleukin-12 and interferon-c in serum [17].
Yoga induces beneficial effects in patients with comorbidities like
hypertension, diabetes, COPD, and stress [7-10], which are the risk
factors associated with COVID-19. Likewise, smoking is associated with
disease progression and severity of COVID-19 [56]. In contrast, yoga
has been shown to promote the desire to stop smoke [57]. ACE-2
receptor has been known as a co-receptor for 2019-nCoVentry [58], and
a recent study revealed the increased expression of ACE-2 receptor
inadipose tissue [59]. Thus, obese people having more adipose tissue are
more likely to catch 2019-nCoV than non-obese people. However, yoga
causes a decrease in serum leptin levels, body mass index, waist-hip
circumference and total cholesterol [60]. Also, a meta-analysis reported
that meditation increase immune responses to vaccination [31], and it
does not only help during the preventive and treatment phase but also in
post-recovery management [61].

Effect of yoga on stress, anxiety, and depression

Stress, anxiety, and depression are negative emotional states which
engender adverse effects on the autonomic, cardiovascular and immune
system. Stress can result in increased latent viral reactivation and
susceptibility to upper respiratory infection [62-64]. It exerts negative
influences on immune response and decreases the functional immune
measures (proliferative response to mitogens and natural killer cell
activity) [65,66]. However, studies have shown that yoga is helpful in
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managing stress, anxiety, and depression through the use of postures,
breathing exercises, and meditation [8,12,67]. Riley and Park have
summarized the potential biological mechanisms including autonomic
nervous system and vagal nerve activity, nitric oxide and endothelial
function, endogenous endocannabinoids and opiates, cytokine levels,
and limbic system activity, as well as psychological mechanisms like
positive affect, mindfulness, and self-compassion that could have
mediated yoga-induced stress reduction [68].

Adverse effects associated with yoga

The reported incidence of yoga-related adverse effects is noteworthy,
although they are relatively low. According to the study by Cramer et al.
[69], 98.2% of acute and 90.5% of chronic adverse effects were
associated with a musculoskeletal system like back, neck, and shoulder
pain, sciatica, and osteoarthritis. Central retinal vein occlusion [70] and
progressive optic neuropathy in glaucoma patients [71] have been found
to be caused by Sirasana (head-stand posture). Similarly, spontaneous
pneumothorax [72] and pneumomediastinum [73] have been reported to
occur after vigorous yoga breathing techniques like Kapalbhati
pranayama. Nevertheless, most of the serious adverse events were
mentioned in the case reports and were found to be caused by particular
risky yoga breathing-techniques and postures. Hence, high-intensity
yoga and breathing techniques can be dangerous and should only be
practiced with caution under the supervision of yoga experts and
therapists.

Conclusion

The preventive and therapeutic role of yogic practices can be applied as
an adjuvant to conventional medicine in the management of a wide
variety of medical conditions. The existing research evidence advocates
the medical community to go beyond the ego and boundaries of various
therapies or interventions and integrate yogic practices in modern
medicine to restore health and maintain physical and psychological well-
being. Despite the multi health benefits of yoga, large-scale controlled
clinical trials are scarce and necessitate exploration through further
studies.

Conflicts of Interest
The authors declare that they have no conflicts of interest.
Authors’ Contributions

Amrish Thapa contributed to the conception and design of the research
and coordinated the entire team in accomplishing this work. All authors
participated in online discussion, searched and collected relevant
articles, and played an important role in drafting specific sections of the
manuscript. Amrish Thapa, Rajan Oliya, and Rakesh Kumar Das worked
together to compile all the points and drafted the first manuscript.
Amrish Thapa and Ayush Chandra edited and revised the manuscript.
All authors agree to be fully accountable for ensuring the integrity and
accuracy of the work and read and approved the final manuscript.
Amrish Thapa and Rajan Oliya contributed to the work equally and
should be regarded as co-first authors.

Reference

1. Bao T, zZhi |, Baser R, Hooper M, Chen C, Piulson L, et al.
Yoga for chemotherapy-induced peripheral neuropathy and
fall risk: a randomized controlled trial. JNCI cancer
spectrum. 2020;4(6):pkaa048.

2. Chen N, Xia X, Qin L. Effects of 8-Week Hatha Yoga
Training on Metabolic and Inflammatory Markers in
Healthy, Female Chinese Subjects: A Randomized Clinical
Trial. 2016;2016:5387258.

Auctores Publishing LLC — Volume 5(2)-036 www.auctoresonline.org
ISSN: 2637-8876

10.

11.

12.

13.

14.

15.

16.

17.

Copy rights@ Ayush Chandra. et all

Taneja DK. Yoga and health. Indian journal of community
medicine : official publication of Indian Association of
Preventive & Social Medicine. 2014;39(2):68-72.

Tandon O, Tripathi Y. Best & Taylor’s Physiological Basis
of Medical Practice, 13/e with thePoint Access Scratch
Code: Wolters kluwer india Pvt Ltd; 2011.

Irwin MR, Cole SW. Reciprocal regulation of the neural and
innate immune systems. Nature Reviews Immunology.
2011;11(9):625-32.

Harinath K, Malhotra AS, Pal K, Prasad R, Kumar R, Kain
TC, et al. Effects of Hatha yoga and Omkar meditation on
cardiorespiratory performance, psychologic profile, and
melatonin  secretion. Journal of alternative and
complementary medicine (New York, NY). 2004;10(2):261-
268.

Kaminsky DA, Guntupalli KK, Lippmann J, Burns SM,
Brock MA, Skelly J, et al. Effect of yoga breathing
(pranayama) on exercise tolerance in patients with chronic
obstructive pulmonary disease: a randomized, controlled
trial. The Journal of Alternative and Complementary
Medicine. 2017;23(9):696-704.

Chong CS, Tsunaka M, Tsang HW, Chan EP, Cheung WM.
Effects of yoga on stress management in healthy adults: A
systematic review. Alternative therapies in health and
medicine. 2011;17(1):32-38.

Roche LT, Hesse BM. Application of an integrative yoga
therapy programme in cases of essential arterial
hypertension in public healthcare. Complementary
Therapies in Clinical Practice. 2014;20(4):285-290.

Bock B, Thind H, Fava J, Dunsiger S, Guthrie K, Stroud L,
et al. Feasibility of yoga as a complementary therapy for
patients with type 2 diabetes: The Healthy Active and in
Control (HA1C) study. Complementary therapies in
medicine. 2019;42:125-131.

Turan GB, Tan M. The effect of yoga on respiratory
functions, symptom control and life quality of asthma
patients: a randomized controlled study. Complementary
therapies in clinical practice. 2020;38:101070.

Saeed SA, Cunningham K, Bloch RM. Depression and
Anxiety Disorders: Benefits of Exercise, Yoga, and
Meditation. American family physician. 2019;99(10):620-
627.

Danhauer SC, Addington EL, Sohl SJ, Chaoul A, Cohen L.
Review of yoga therapy during cancer treatment. Supportive
care in cancer : official journal of the Multinational
Association of Supportive Care in Cancer. 2017;25(4):1357-
1372.

Cramer H, Rabsilber S, Lauche R, Kimmel S, Dobos G.
Yoga and meditation for menopausal symptoms in breast
cancer survivors-A randomized controlled trial. Cancer.
2015;121(13):2175-2184.

Sherman KJ, Cherkin DC, Erro J, Miglioretti DL, Deyo RA.
Comparing yoga, exercise, and a self-care book for chronic
low back pain: a randomized, controlled trial. Annals of
internal medicine. 2005;143(12):849-856.

Michalsen A, Traitteur H, Ludtke R, Brunnhuber S, Meier
L, Jeitler M, et al. Yoga for chronic neck pain: a pilot
randomized controlled clinical trial. The journal of pain.
2012;13(11):1122-1130.

Lim SA, Cheong KJ. Regular Yoga Practice Improves
Antioxidant Status, Immune Function, and Stress Hormone
Releases in Young Healthy People: A Randomized, Double-
Blind, Controlled Pilot Study. Journal of alternative and

Page 4 of 7


https://www.netdoctor.co.uk/healthy-living/fitness/a28096175/hot-yoga/

J. Immunology and Inflammation Diseases Therapy

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

complementary medicine (New York, NY). 2015;21(9):530-
538.

Singh VP, Khandelwal B, Sherpa NT. Psycho-neuro-
endocrine-immune mechanisms of action of yoga in type 1l
diabetes. Ancient science of life. 2015;35(1):12.

Arora S, Bhattacharjee J. Modulation of immune responses
in stress by Yoga. International journal of yoga.
2008;1(2):45-55.

Agarwal RP, Maroko-Afek A. Yoga into Cancer Care: A
Review of the Evidence-based Research. International
journal of yoga. 2018;11(1):3-29.

Juanamasta |, Priastana I, editors. Yoga affect to system
immune: A systematic review. Proceeding ICON 3,
International Conference on Nursing; 2017.

Chandra BH, Ramesh MN, Nagendra HR. Effect of yoga on
immune parameters, cognitive functions, and quality of life
among HIV-positive children/adolescents: a pilot study.
International journal of yoga. 2019;12(2):132.

Infante JR, Peran F, Rayo JI, Serrano J, Dominguez ML,
Garcia L, et al. Levels of immune cells in transcendental
meditation practitioners. International journal of yoga.
2014;7(2):147.

Kochupillai V, Kumar P, Singh D, Aggarwal D, Bhardwaj
N, Bhutani M, et al. Effect of rhythmic breathing (Sudarshan
Kriya and Pranayam) on immune functions and tobacco
addiction. Annals of the New York Academy of Sciences.
2005;1056:242-252.

Bhasin MK, Dusek JA, Chang B-H, Joseph MG, Denninger
JW, Fricchione GL, et al. Correction: relaxation response
induces temporal transcriptome changes in energy
metabolism, insulin secretion and inflammatory pathways.
Plos one. 2017;12(2):e0172873.

Taghizadeh-Hesary F, Akbari H. The powerful immune
system against powerful COVID-19: A hypothesis. Medical
hypotheses. 2020;140:109762.

Blackburn EH. Structure and function of telomeres. Nature.
1991;350(6319):569-573.

Cawthon RM, Smith KR, O'Brien E, Sivatchenko A, Kerber
RA. Association between telomere length in blood and
mortality in people aged 60 years or older. Lancet (London,
England). 2003;361(9355):393-395.

Black DS, Slavich GM. Mindfulness meditation and the
immune system: a systematic review of randomized
controlled trials. Annals of the New York Academy of
Sciences. 2016;1373(1):13-24.

Epel ES, Puterman E, Lin J, Blackburn E, Lum P, Beckmann
N, et al. Meditation and vacation effects have an impact on
disease-associated molecular phenotypes. Translational
psychiatry. 2016;6(8):e880-e.

Morgan N, Irwin MR, Chung M, Wang C. The effects of
mind-body therapies on the immune system: meta-analysis.
PloS one. 2014;9(7):e100903.

Jones P. Mindfulness training: Can it create superheroes?
Frontiers in psychology. 2019;10:613.

Nivethitha L, Mooventhan A, Manjunath NK. Effects of
Various Pranayama on Cardiovascular and Autonomic
Variables. Ancient science of life. 2016;36(2):72-77.
Upadhyay Dhungel K, Malhotra V, Sarkar D, Prajapati R.
Effect of alternate nostril breathing exercise on
cardiorespiratory functions. Nepal Medical College journal :
NMCJ. 2008;10(1):25-27.

Jain N, Srivastava RD, Singhal A. The effects of right and
left nostril breathing on cardiorespiratory and autonomic

Auctores Publishing LLC — Volume 5(2)-036 www.auctoresonline.org
ISSN: 2637-8876

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Copy rights@ Ayush Chandra. et all

parameters. Indian journal of physiology and pharmacology.
2005;49(4):469-474.

Eda N, Shimizu K, Suzuki S, Tanabe Y, Lee E, Akama T.
Effects of yoga exercise on salivary beta-defensin 2.
European journal of applied physiology.
2013;113(10):2621-2627.

Papp ME, Wandell PE, Lindfors P, Nygren-Bonnier M.
Effects of yogic exercises on functional capacity, lung
function and quality of life in participants with obstructive
pulmonary disease: a randomized controlled study.
European journal of physical and rehabilitation medicine.
2017;53(3):447-461.

Yang ZY, Zhong HB, Mao C, Yuan JQ, Huang YF, Wu XY,
et al. Yoga for asthma. The Cochrane database of systematic
reviews. 2016;4(4):Cd010346.

Lorenc AB, Wang Y, Madge SL, Hu X, Mian AM, Robinson
N. Meditative movement for respiratory function: a
systematic review. Respiratory care. 2014;59(3):427-440.
Singh V, Wisniewski A, Britton J, Tattersfield A. Effect of
yoga breathing exercises (pranayama) on airway reactivity
in subjects with asthma. Lancet (London, England).
1990;335(8702):1381-1383.

Fulambarker A, Farooki B, Kheir F, Copur AS, Srinivasan
L, Schultz S. Effect of yoga in chronic obstructive
pulmonary disease. American journal of therapeutics.
2012;19(2):96-100.

Karthik PS, Chandrasekhar M, Ambareesha K, Nikhil C.
Effect of pranayama and suryanamaskar on pulmonary
functions in medical students. Journal of clinical and
diagnostic research : JCDR. 2014;8(12):Bc04-6.

Guimardes |, Padilha G, Lopes-Pacheco M, Marques P,
Antunes M, Rocha N, et al. The impact of aerobic exercise
on lung inflammation and remodeling in experimental
emphysema. Eur Respiratory Soc; 2011.

Stravinskas Durigon T, MacKenzie B, Carneiro Oliveira-
Junior M, Santos-Dias A, De Angelis K, Malfitano C, et al.
Aerobic Exercise Protects from Pseudomonas aeruginosa-
Induced Pneumonia in Elderly Mice. Journal of innate
immunity. 2018;10(4):279-290.

Jerath R, Edry JW, Barnes VA, Jerath V. Physiology of long
pranayamic breathing: neural respiratory elements may
provide a mechanism that explains how slow deep breathing
shifts the autonomic nervous system. Medical hypotheses.
2006;67(3):566-571.

Visweswaraiah NK, Telles S. Randomized trial of yoga as a
complementary therapy for pulmonary tuberculosis.
Respirology (Carlton, Vic). 2004;9(1):96-101.

Raub JA. Psychophysiologic effects of Hatha Yoga on
musculoskeletal and cardiopulmonary function: a literature
review. The Journal of Alternative & Complementary
Medicine. 2002;8(6):797-812.

Lau C, Yu R, Woo J. Effects of a 12-Week Hatha Yoga
Intervention on Cardiorespiratory Endurance, Muscular
Strength and Endurance, and Flexibility in Hong Kong
Chinese Adults: A Controlled Clinical Trial. Evidence-based
complementary and alternative medicine eCAM.
2015;2015:958727.

Sivasankaran S, Pollard-Quintner S, Sachdeva R, Pugeda J,
Hoq SM, Zarich SW. The effect of a six-week program of
yoga and meditation on brachial artery reactivity: do
psychosacial interventions affect vascular tone? Clinical
cardiology. 2006;29(9):393-398.

Pramanik T, Sharma HO, Mishra S, Mishra A, Prajapati R,
Singh S. Immediate effect of slow pace bhastrika pranayama

Page 5 of 7



J. Immunology and Inflammation Diseases Therapy

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

on blood pressure and heart rate. Journal of alternative and
complementary medicine (New York, NY). 2009;15(3):293-
295.

Raghuraj P, Ramakrishnan AG, Nagendra HR, Telles S.
Effect of two selected yogic breathing techniques of heart
rate variability. Indian journal of physiology and
pharmacology. 1998;42(4):467-472.

Telles S, Naveen VK, Balkrishna A, Kumar S. Short term
health impact of a yoga and diet change program on obesity.
Medical science monitor : international medical journal of
experimental and clinical research. 2010;16(1):Cr35-40.
Kristal AR, Littman AJ, Benitez D, White E. Yoga practice
is associated with attenuated weight gain in healthy, middle-
aged men and women. Alternative therapies in health and
medicine. 2005;11(4):28-33.

Hartley L, Dyakova M, Holmes J, Clarke A, Lee MS, Ernst
E, et al. Yoga for the primary prevention of cardiovascular
disease. The Cochrane database of systematic reviews.
2014(5):Cd010072.

Oke SL, Tracey KJ. The inflammatory reflex and the role of
complementary and alternative medical therapies. Annals of
the New York Academy of Sciences. 2009;1172:172.

Liu W, Tao Z-W, Wang L, Yuan M-L, Liu K, Zhou L, et al.
Analysis of factors associated with disease outcomes in
hospitalized patients with 2019 novel coronavirus disease.
Chinese medical journal. 2020.

Mclver S, O'Halloran P, McGartland M. The impact of
Hatha yoga on smoking behavior. Alternative therapies in
health and medicine. 2004;10(2):22.

Kuba K, Imai Y, Rao S, Gao H, Guo F, Guan B, et al. A
crucial role of angiotensin converting enzyme 2 (ACE2) in
SARS coronavirus—induced lung injury. Nature medicine.
2005;11(8):875-879.

Jia X, YinC, LuS, Chen Y, Liu Q, Bai J, et al. Two things
about COVID-19 might need attention. 2020.

Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J,
Duhamel A, et al. High prevalence of obesity in severe acute
respiratory  syndrome  coronavirus-2 (SARS-CoV-2)
requiring invasive mechanical ventilation. Obesity.
2020;28(7):1195-1199.

Tillu G, Chaturvedi S, Chopra A, Patwardhan B. Public
health approach of ayurveda and yoga for COVID-19

Auctores Publishing LLC — Volume 5(2)-036 www.auctoresonline.org
ISSN: 2637-8876

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Copy rights@ Ayush Chandra. et all

prophylaxis. The Journal of Alternative and Complementary
Medicine. 2020;26(5):360-4.

McEwen BS, Stellar E. Stress and the individual.
Mechanisms leading to disease. Archives of internal
medicine. 1993;153(18):2093-101.

Cohen S. Psychological stress and susceptibility to upper
respiratory infections. American journal of respiratory and
critical care medicine. 1995;152(4 Pt 2):S53-58.

Glaser R, Kiecolt-Glaser JK, Speicher CE, Holliday JE.
Stress, loneliness, and changes in herpesvirus latency.
Journal of behavioral medicine. 1985;8(3):249-260.
Solomon GF, Moss RH. EMOTIONS, IMMUNITY, AND
DISEASE; A  SPECULATIVE  THEORETICAL
INTEGRATION. Archives of general psychiatry.
1964;11:657-674.

Herbert TB, Cohen S. Stress and immunity in humans: a
meta-analytic review. Psychosomatic medicine.
1993;55(4):364-379.

Gimbel MA. Yoga, meditation, and imagery: clinical
applications. Nurse practitioner forum. 1998;9(4):243-255.
Riley KE, Park CL. How does yoga reduce stress? A
systematic review of mechanisms of change and guide to
future inquiry. Health psychology review. 2015;9(3):379-
396.

Cramer H, Quinker D, Schumann D, Wardle J, Dobos G,
Lauche R. Adverse effects of yoga: a national cross-
sectional survey. BMC complementary and alternative
medicine. 2019;19(1):190.

Shah NJ, Shah UN. Central retinal vein occlusion following
Sirsasana  (headstand posture). Indian journal of
ophthalmology. 2009;57(1):69-70.

de Barros DS, Bazzaz S, Gheith ME, Siam GA, Moster MR.
Progressive optic neuropathy in congenital glaucoma
associated with the Sirsasana yoga posture. Ophthalmic
surgery, lasers & imaging : the official journal of the
International  Society for Imaging in the Eye.
2008;39(4):339-40.

Johnson DB, Tierney MJ, Sadighi PJ. Kapalabhati
pranayama: breath of fire or cause of pneumothorax? A case
report. Chest. 2004;125(5):1951-1952.

Kashyap A, Anand K, Kashyap S. Complications of yoga.
Emergency Medicine Journal. 2007;24(3):231-.

Page 6 of 7



J. Immunology and Inflammation Diseases Therapy Copy rights@ Ayush Chandra. et all

Ready to submit your research? Choose Auctores and benefit from:

O) This work is licensed under Creative > fast, convenient online submission

Commons Attribution 4.0 License > rigorous peer review by experienced research in your field
> rapid publication on acceptance
> authors retain copyrights

To Submit Your Article Click Here: > unique DOI for all articles
> immediate, unrestricted online access

DOI: 10.31579/2637-8876/036 At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/immunology-and-
inflammation-diseases-therapy-

Auctores Publishing LLC — Volume 5(2)-036 www.auctoresonline.org
ISSN: 2637-8876 Page 7 of 7



