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Abstract

A diverse environment of microorganisms in the gut, holding most of our bacterial microorganisms.
The gut environment has a symbiotic association with the surrounding organism, and an equilibrium
and variety of bacteria support health of an individual. When variety of gut bacteria reduces, results
in gastrointestinal and mental distress. This path of interaction is identified as the microbiome—gut—
brain axis. Strategies such as probiotic supplementation that influence microbiome also improve both
gut and mind illnesses. Current evidence recommends that Yogic practices like Dhauti, Vasti improves
the variety of microbiome, which may be positively affects both the gut and mind. The purpose of this
article is to elucidate the pathway of the microbiome—gut—brain axis and suggests the role of specific
Yogic practice on gut microbiome.
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Introduction

The microbiome in the gut is a diverse environment, having majority of bacterial microbes.
Containing of above thousand genera and closely 40 trillion microbes in the human body (Cheng et
al., 2018; Sender et al., 2016). The gut microorganisms encourages digestion and absorption of food
for energy making, improves the functioning of immune system (Mach & Fuster-Botella, 2017; Peters
et al., 2001), and seems to have an influence on brain and endocrine function (Braniste et al., 2014;
Burokas et al., 2017). Gut microorganisms facilitate their function through manufacture of numerous
molecules of fatty acids which are nutrients for colon and brain cells, regulates cholesterol breakdown,
and balance numerous hormones of digestion (Lin et al., 2012). Gut micro-bacteria are also
accomplished of manufacturing proteins or enzymes that control inflammatory markers and oxidative
stress (Tang et al., 2013). The bacterial community of gut is sustained by the symbiotic association
among infective and non-infective bacteria and their balanced ratio. Considerable shifts to the
bacterial communities due to nutritional changes, and antibiotics may disturb equilibrium, or generate
oxidative stress and has health issues (Lozupone et al., 2012). Gut microbiome disturbance may result
in the growth of numerous ailments or disorders like type 2 diabetes (Proctor et al., 2017;Li et al.,
2015), irritable bowel syndrome (Dinan & Cryan, 2013), cardiac diseases (Li et al., 2015), allergies,
temper ailments (Burokas et al., 2017), and intestinal inflammation (Peters et al., 2001).

Developing research has demonstrated that an imbalanced regime like extremely saturated fats, low
fiber, and high sugar foof consumption has a huge impact on the variety and quantity of gut
microorganisms (Proctor et al., 2017). Imbalanced nutritional intake pays to gut disorders and
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inflammatory illnesses (Cani et al., 2012). Additionally, inflammatory disorders like IBS and obesity
leads to intellectual dysfunction (Kennedy, Clarke, et al., 2014) like stress and anxiety (Kennedy,
Cryan, et al., 2014). In accordance, strategies that precisely cure nervous illnesses like drugs and
hormonal supplements have been shown to recover GI function (Thorkelson et al., 2016).

Because of these results, researchers are becoming more curious, which has increased their efforts to
learn more about the association among the GI tract and the brain (Burokas et al., 2017). More
curiosity has increased in determining the function of the microorganisms in facilitating the
association among the gut and brain. Consuming probiotics has improved psychological conditions
(stress and unease) which improves GI function (Ringel et al., 2012). It has been demonstrated that
regular Yogic practices specifically pranayama can stop age-related brain deterioration and increases
grey matter of the brain in the frontal and temporal lobe leads to improve memory, concentration,
attention and control behavior (Colcombe et al., 2003, 2006; Gomez-Pinilla & Hillman, 2013).
Recent studies have indicated that aerobic exercise has a beneficial effect on the gut microbiome in
adults by boosting its number and quality. Yoga may have the potential to balancing the gut bacterial
diversity and their by-products by reversing the symptoms linked to imbalanced diet, obesity,
metabolic diseases, and behavioural and neurological issues (Clarke et al., 2014; Monda et al., 2017).

Yoga influences the microbiome-gut-brain axis

The junction of the gut-brain-microbiome axis is the vagus nerve. It is common for patients with both
gastrointestinal and psychological illnesses to have defective vagus nerve activation. (Gershon, 2005;
Rottenberg, 2007). Exercise in many forms, such as Yoga and aerobic training, has been demonstrated
to increase parasympathetic tone (Vempati & Telles, 2002). Yoga has been shown in meta-analytical
research to be an effective way to enhance GI and psychological health (Cramer et al., 2013;
Schumann et al., 2016). Changes in the gut microbiome impact vagal transmission from the gut to the
brain (Perez-Burgos et al., 2013). Consequently, it makes sense to speculate that whatever effects
Yoga might have on the variety of gut microbes might be established by influencing vagal
communication between the gut and brain. Regretfully, there isn't any empirical data available at this
time to support this conclusion.

Mind structure and function are enhanced by yogic breathing exercises (S. Colcombe & Kramer,
2003; Kramer et al., 2005) and stops age-related brain deterioration (S. J. Colcombe et al., 2006) by
controlling BDNF (Brain-derived neurotrophic factor). Apart from regulating mood disorders,
learning, and memory, BDNF is also responsible for the existence of striatal neurons in the brain
(Molteni et al., 2004; Rasmussen et al., 2009). According to Linnarsson et al.,(Linnarsson et al.,
1997) BDNF is well known for its protective function in the adult brain because cells die when this
protein is deleted genetically. Reduced levels of BDNF in the hippocampus have also been connected
to gut inflammatory diseases like IBS (irritable bowel syndrome) and IBD as well as anxiety and
sadness (Proctor et al., 2017; Sarkar et al., 2016).

It has been demonstrated that Bifidobacterium-containing oral medications or tablets raise BDNF
expression in rodent brains, While Bifidobacterium in the gut has also been demonstrated to grow
with aerobic exercise (Smith et al., 2010). Antibiotic use also delayed neurogenesis, or the
proliferation of brain cells, in the mouse hippocampus areas (Mdohle et al., 2016). Yogic practices
may, however, prevent this. However, the exact mechanism by which Yoga practices affect
neurogenesis and cognition through Bifidobacterium remains unknown (Cerda et al., 2016). Aerobic
exercise or high oxygen consumption (VO2max) is associated with altered gut microbiota and
elevated HPA (hypothalamic-pituitary-adrenal) axis activation. Because of the lack of gut bacteria,
psychological stress led to high HPA activation, suggesting that the variety of the gut microbiota has
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an effect on the hyperresponsive HPA axis (Sudo et al., 2004). By taking supplements containing
Bifidobacterium species, human anxiety and pain were decreased and HPA overactivation was
reversed (Messaoudi et al., 2011). A number of microbial species seem to be impacted by both forced
and voluntary exercise. In summary, it seems that mind-body treatment like Yoga affects the
microbiome, and these modifications could have an even greater effect on the control of the HPA
axis. It has also been demonstrated that Yoga affects serotonin regulation. It has been discovered that
a number of bacteria in the gut microbiome create serotonin (Ozogul, 2004; Ozogul et al., 2012) .
Regrettably, no prior research has looked closely at whether exercise affects any particular
microbiome. The gut microbiome may benefit from Yoga. Consequently, it is possible that the Yoga-
adapted gut microbiome's ability to produce serotonin explains why participants' mental problems
appear to be less severe after practicing Yoga. However, these are only conjectures, and further study
IS required to validate this idea.
The Shatkarma have been known in India for over 4,000 years, described in the Hatha Yogic texts
such as Hatha Yoga Pradipika, Gheranda Samhita and Hatharatnavali. The Hatha Yoga tradition of
Yoga describes six purifying techniques that are known to balance a person's constitution. In the
twenty-first century, there is once more a need to bring the original meaning and experience of the
Shatkarma practices into common language, but most practitioners still don't explore the depth and
spirit of the practices. A thorough literature regarding the scientific evidence for Shatkriya does not
exist. The scant data on Shatkriya implies that practices are understudied. However, these methods
are beneficial in a number of physiological and therapeutic areas. Research has shown that the practice
of dhauti can improve digestive issues and respiratory functioning. The first Shatkarma practice is
‘Dhauti’. "Dhauti" extracts poisonous substances from the body and purifies the gastrointestinal tract.
The second Shatkarma practice is ‘Vasti’. Vasti is of two type Jal Vasti or Sushak/Sthal vasti as
described in Hatha yogic text. But Sushak/Sthal vasti is unexplored or not in practice due to its difficult
procedure. Both ‘Dhauti’ Vatsara and Bahiskrit as well ‘Vasti’ play vital role in maintaining
homeostasis in the body through maintaining the ecosystem of GI.
Anaerobes make up the majority of the microbiota and lower the O2 levels in the intestinal
environment, and as a result, the gut is severely hypoxic. According to recent research, intestinal
homeostasis is primarily regulated by oxygen dynamics and many intestinal illnesses, such as
colorectal cancer (CRC) and inflammatory bowel disease (IBD), are brought on by alteration of the
oxygen gradient. Targeting oxygen sensing pathways, a number of novel medications are either
undergoing clinical trials or have received approval. The intestinal tracts of newborns have a higher
oxygen content than those of adults. High oxidative stress is known to be present in many GI disorders,
which might affect luminal oxygen levels. High oxidative stress is known to be present in many GI
disorders, which might affect luminal oxygen levels. The modulation of epithelial transport functions
in the body is evidently influenced by the oxygen supply to the intestine. The stomach's blood
capillaries absorb a portion of the oxygen that is consumed, enhances intestinal metabolism,
microorganisms, and the gut microbiota. Swallowing oxygen-rich fresh air triggers digestion by
preserving homeostasis and intensifying the gastric fire through an increase in chemical processes
within the stomach and eliminates the tainted gas that the stomach produces while it undergoes several
metabolic processes, such as the carbon dioxide, nitrogen and prevent excess bile production.
Eliminates the burning feeling that comes from stomach and chest acid. The appropriate amount of
digestive juice begins to release, faeces are eliminated on schedule, and prevent gastric problems, by
absorbing oxygen directly to GI. By keeping the gut's healthy and harmful microbiota in balance, like
air in gut can inhibit the anaerobic organisms like helicobacter pylori in pyloric region of the stomach
which is responsible for acid -peptic diseases, and other bacterial, amoebic infections.
It reduces or prevents digestive system disorders such as dyspepsia, dysentery, boils in the stomach,
hernias, ulcers, bloated or swollen belly, belly pain, biliousness, chronic gastritis, reflux acts, obesity,
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constipation, and diseases caused by anaerobic bacteria and germs. There are two forms
of Basti described in Hatha Yoga, jala (water) and sthala (dry). Both vasti practices involve the
cleansing of the colon. Vasti is a technique that Swami Swatmarama believes is good for clearing the
mind and senses and harmonising the tridosha and dhatus. Sage Gherenda claims that vasti is good
for digestive and urinary issues and that it reduces vata disorders.

Conclusion

All of the studies outlined above indicate that Yoga may regulate a two-way relationship between the
gut and the brain by balancing the diversity of gut microbiota. Yoga can be used as a therapy method
for GI and psychiatric conditions. It is unknown at this time how Yoga affects the connection between
the gut and the brain. This article's goals are to provide a quick overview of the many interactions that
exist between the gut, brain, and microbiota as well as to elaborate on how Yoga may affect these
connections and stablish equilibrium among gut microbiome and supports individuals’ health.

Blbllography
Burokas, A., Arboleya, S., Moloney, R. D., Peterson, V. L., Murphy, K., Clarke, G., Stanton, C.,
Dinan, T. G., & Cryan, J. F. (2017). Targetlng the Mlcroblota Gut- Braln Axis: Preblotlcs Have
Anxiolytic and Antidepressant-like Effects and Reverse the Impact of Chronic Stress in Mice.
Biological Psychiatry, 82(7), 472—487. https://doi.org/10.1016/J.BIOPSYCH.2016.12.031

2. Cani, P. D., Osto, M., Geurts, L., & Everard, A. (2012). Involvement of gut microbiota in the
development of low-grade inflammation and type 2 diabetes associated with obesity. Gut
Microbes, 3(4). https://doi.org/10.4161/gmic.19625

3. Cerda, B., Pérez, M., Pérez-Santiago, J. D., Tornero-Aguilera, J. F., Gonzalez-Soltero, R., &
Larrosa, M. (2016). Gut Microbiota Modification: Another Piece in the Puzzle of the Benefits of
Physical Exercise in Health? Frontiers in Physiology, 7(FEB). https://doi.org/10.
3389/FPHYS.2016.00051

4. Cheng, C.-F., Ku, H.-C., & Lin, H. (2018). Molecular Sciences PGC-1a as a Pivotal Factor in
Lipid and Metabolic Regulation. https://doi.org/10.3390/1jms19113447

5. Clarke, S. F., Murphy, E. F., O’Sullivan, O., Lucey, A. J., Humphreys, M., Hogan, A., Hayes, P.,
O’Reilly, M., Jeffery, I. B., Wood-Martin, R., Kerins, D. M., Quigley, E., Ross, R. P., O’Toole, P.
W., Molloy, M. G., Falvey, E., Shanahan, F., & Cotter, P. D. (2014). Exercise and associated
dietary extremes impact on gut microbial diversity. Guf, 63(12), 1913-1920.
https://doi.org/10.1136/GUTINL-2013-306541

6. Colcombe, S. J., Erickson, K. I., Raz, N., Webb, A. G., Cohen, N. J., McAuley, E., & Kramer, A.
F. (2003). Aerobic fitness reduces brain tissue loss in aging humans. The Journals of Gerontology.
Series A, Biological Sciences and Medical Sciences, 58(2), 176—180. https://doi.org/10.1093/
GERONA/58.2.M176

7. Colcombe, S. J., Erickson, K. I., Scalf, P. E., Kim, J. S., Prakash, R., McAuley, E., Elavsky, S.,
Marquez, D. X., Hu, L., & Kramer, A. F. (2006). Aerobic exercise training increases brain volume
in aging humans. The Journals of Gerontology. Series A, Biological Sciences and Medical
Sciences, 61(11), 1166—1170. https://doi.org/10.1093/GERONA/61.11.1166

8. Colcombe, S., & Kramer, A. F. (2003). Fitness effects on the cognitive function of older adults:
a meta-analytic study. Psychological Science, 14(2), 125-130. https://doi.org/10.1111/1467-
9280.T01-1-01430

9. Cramer, H., Lauche, R., Langhorst, J., & Dobos, G. (2013). Yoga for depression: a systematic
review and meta-analysis. Depression and Anxiety, 30(11), 1068—1083. https://doi.org/10.
1002/DA.22166

3351



https://doi.org/10
https://doi.org/10.1093/
https://doi.org/10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved

Dinan, T. G., & Cryan, J. F. (2013). Melancholic microbes: a link between gut microbiota and
depression? Neurogastroenterology and Motility, 25(9), 713-719. https://doi.org/10.1111/
NMO.12198
Gershon, M. D. (2005). Nerves, reflexes, and the enteric nervous system: pathogenesis of the
irritable bowel syndrome. Journal of Clinical Gastroenterology, 39(5 Suppl 3).
https://doi.org/10.1097/01.MCG.0000156403.37240.30
Gomez-Pinilla, F., & Hillman, C. (2013). The influence of exercise on cognitive abilities.
Comprehensive Physiology, 3(1), 403—428. https://doi.org/10.1002/CPHY.C110063
Kennedy, P. J., Clarke, G., O’neill, A., Groeger, J. A., Quigley, E. M. M., Shanahan, F., Cryan, J.
F., & Dinan, T. G. (2014). Cognitive performance in irritable bowel syndrome: evidence of a
stress-related impairment in visuospatial memory. Psychological Medicine, 44(7), 1553—1566.
https://doi.org/10.1017/S0033291713002171
Kennedy, P. J., Cryan, J. F., Dinan, T. G., & Clarke, G. (2014). Irritable bowel syndrome: a
microbiome-gut-brain axis disorder? World Journal of Gastroenterology, 20(39), 14105—-14125.
https://doi.org/10.3748/WJG.V20.139.14105
Kramer, A. F., Colcombe, S. J., McAuley, E., Scalf, P. E., & Erickson, K. I. (2005). Fitness, aging
and neurocognitive function. Neurobiology of Aging, 26 Suppl [(SUPPL.), 124-127.
https://doi.org/10.1016/J.NEUROBIOLAGING.2005.09.009
Li, D., Kirsop, J., & Tang, W. H. W. (2015). Listening to Our Gut: Contribution of Gut Microbiota
and Cardiovascular Risk in Diabetes Pathogenesis. Current Diabetes Reports, 15(9).
https://doi.org/10.1007/S11892-015-0634-1
Lin, H. V., Frassetto, A., Kowalik, E. J., Nawrocki, A. R., Lu, M. M., Kosinski, J. R., Hubert, J.
A., Szeto, D., Yao, X., Forrest, G., & Marsh, D. J. (2012). Butyrate and propionate protect against
diet-induced obesity and regulate gut hormones via free fatty acid receptor 3-independent
mechanisms. PloS One, 7(4). https://doi.org/10.1371/JOURNAL.PONE.0035240
Linnarsson, S., Bjorklund, A., & Ernfors, P. (1997). Learning deficit in BDNF mutant mice. The
European Journal of Neuroscience, 9(12), 2581-2587. https://doi.org/10.1111/J.1460-
9568.1997.TB01687.X
Lozupone, C. A., Stombaugh, J. I., Gordon, J. L., Jansson, J. K., & Knight, R. (2012). Diversity,
stability and resilience of the human gut microbiota. Nature, 489(7415), 220-230.
https://doi.org/10.1038/NATURE11550
Mach, N., & Fuster-Botella, D. (2017). Endurance exercise and gut microbiota: A review. Journal
of Sport and Health Science, 6(2), 179-197. https://doi.org/10.1016/J.JSHS.2016.05.001
Messaoudi, M., Lalonde, R., Violle, N., Javelot, H., Desor, D., Nejdi, A., Bisson, J. F., Rougeot,
C., Pichelin, M., Cazaubiel, M., & Cazaubiel, J. M. (2011). Assessment of psychotropic-like
properties of a probiotic formulation (Lactobacillus helveticus R0052 and Bifidobacterium
longum RO175) in rats and human subjects. The British Journal of Nutrition, 105(5), 755-764.
https://doi.org/10.1017/S0007114510004319
Mohle, L., Mattei, D., Heimesaat, M. M., Bereswill, S., Fischer, A., Alutis, M., French, T.,
Hambardzumyan, D., Matzinger, P., Dunay, 1. R., & Wolf, S. A. (2016). Ly6C(hi) Monocytes
Provide a Link between Antibiotic-Induced Changes in Gut Microbiota and Adult Hippocampal
Neurogenesis. Cell Reports, 15(9), 1945-1956. https://doi.org/10.1016/J.CELREP.2016.04.074
Molteni, R., Wu, A., Vaynman, S., Ying, Z., Barnard, R. J., & Gomez-Pinilla, F. (2004). Exercise
reverses the harmful effects of consumption of a high-fat diet on synaptic and behavioral
plasticity associated to the action of brain-derived neurotrophic factor. Neuroscience, 123(2),
429-440. https://doi.org/10.1016/j.neuroscience.2003.09.020
Monda, V., Villano, 1., Messina, A., Valenzano, A., Esposito, T., Moscatelli, F., Viggiano, A.,
Cibelli, G., Chiefti, S., Monda, M., & Messina, G. (2017). Exercise Modifies the Gut Microbiota
3352



https://doi.org/10.1111/

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved

with Positive Health Effects. Oxidative Medicine and Cellular Longevity, 2017.
https://doi.org/10.1155/2017/3831972
Ozogul, F. (2004). Production of biogenic amines by Morganella morganii, Klebsiella
pneumoniae and Hafnia alvei using a rapid HPLC method. European Food Research and
Technology, 219(5), 465—469. https://doi.org/10.1007/S00217-004-0988-0
Ozogul, F., Kuley, E., Ozogul, Y., & Ozogul, I. (2012). The function of lactic acid bacteria on
biogenic amines production by food-borne pathogens in arginine decarboxylase broth. Food
Science and Technology Research, 18(6), 795-804. https://doi.org/10.3136/FSTR.18.795
Perez-Burgos, A., Wang, B., Mao, Y. K., Mistry, B., Neufeld, K. A. M. V., Bienenstock, J., &
Kunze, W. (2013). Psychoactive bacteria Lactobacillus rhamnosus (JB-1) elicits rapid frequency
facilitation in vagal afferents. American Journal of Physiology. Gastrointestinal and Liver
Physiology, 304(2). https://doi.org/10.1152/AJPGI.00128.2012
Peters, H. P. F., De Vries, W. R., Vanberge-Henegouwen, G. P., & Akkermans, L. M. A. (2001).
Potential benefits and hazards of physical activity and exercise on the gastrointestinal tract. Gut,
48(3), 435-439. https://doi.org/10.1136/GUT.48.3.435
Proctor, C., Thiennimitr, P., Chattipakorn, N., & Chattipakorn, S. C. (2017). Diet, gut microbiota
and cognition. Metabolic Brain Disease, 32(1). https://doi.org/10.1007/S11011-016-9917-8
Rasmussen, P., Brassard, P., Adser, H., Pedersen, M. V., Leick, L., Hart, E., Secher, N. H.,
Pedersen, B. K., & Pilegaard, H. (2009). Evidence for a release of brain-derived neurotrophic
factor from the brain during exercise. Experimental Physiology, 94(10), 1062—10609.
https://doi.org/10.1113/EXPPHYSIOL.2009.048512
Ringel, Y., Quigley, E., of, H. L.-T. A. J., & 2012, undefined. (2012). Using probiotics in
gastrointestinal disorders. Researchgate.NetY Ringel, EMM Quigley, HC LinThe American
Journal of  Gastroenterology  Supplements,  2012eresearchgate.Net, 1(1), 34-40.
https://doi.org/10.1038/ajgsup.2012.7
Rottenberg, J. (2007). Cardiac vagal control in depression: a critical analysis. Biological
Psychology, 74(2), 200-211. https://doi.org/10.1016/J.BIOPSYCHO0.2005.08.010
Sarkar, A., Lehto, S. M., Harty, S., Dinan, T. G., Cryan, J. F., & Burnet, P. W. J. (2016).
Psychobiotics and the Manipulation of Bacteria-Gut-Brain Signals. Trends in Neurosciences,
39(11), 763—781. https://doi.org/10.1016/J.TINS.2016.09.002
Schumann, D., Anheyer, D., Lauche, R., Dobos, G., Langhorst, J., & Cramer, H. (2016). Effect
of Yoga in the Therapy of Irritable Bowel Syndrome: A Systematic Review. Clinical
Gastroenterology and Hepatology : The Official Clinical Practice Journal of the American
Gastroenterological Association, 14(12), 1720-1731. https://doi.org/10.1016/J.CGH.2016.
04.026
Sender, R., Fuchs, S., & Milo, R. (2016). Are We Really Vastly Outnumbered? Revisiting the
Ratio of Bacterial to Host Cells in Humans. Cell, 164(3), 337-340. https://doi.org/10.1016/J.
CELL.2016.01.013
Smith, F., Clark, J. E., Overman, B. L., Tozel, C. C., Huang, J. H., Rivier, J. E. F., Blisklager, A.
T., & Moeser, A. J. (2010). Early weaning stress impairs development of mucosal barrier function
in the porcine intestine. American Journal of Physiology. Gastrointestinal and Liver Physiology,
298(3). https://doi.org/10.1152/AJPGI.00081.2009
Sudo, N., Chida, Y., Aiba, Y., Sonoda, J., Oyama, N., Yu, X. N., Kubo, C., & Koga, Y. (2004).
Postnatal microbial colonization programs the hypothalamic-pituitary-adrenal system for stress
response in mice. The Journal of Physiology, 558(Pt 1), 263-275. https://doi.org/10.1113/
JPHYSIOL.2004.063388
Tang, W. H. W.,, Wang, Z., Levison, B. S., Koeth, R. A., Britt, E. B., Fu, X., Wu, Y., & Hazen, S.
L. (2013). Intestinal microbial metabolism of phosphatidylcholine and cardiovascular risk. 7The
3353



https://doi.org/10.1016/J.CGH.2016
https://doi.org/10.1016/J
https://doi.org/10.1113/

39.

40.

l |IIII_IPFIJII :lll
¥

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved

New England Journal of Medicine, 368(17), 1575—1584. https://doi.org/10.1056/NEJMOA
1109400

Thorkelson, G., Bielefeldt, K., & Szigethy, E. (2016). Empirically Supported Use of Psychiatric
Medications in Adolescents and Adults with IBD. Inflammatory Bowel Diseases, 22(6), 1509—
1522. https://doi.org/10.1097/MIB.0000000000000734

Vempati, R. P., & Telles, S. (2002). Yoga-based guided relaxation reduces sympathetic activity
judged from baseline levels. Psychological Reports, 90(2), 487-494. https://doi.org/10.
2466/PR0.2002.90.2.487

3354

gl 'l"‘f\l\]“"b

sidrriesl axd
|| eul '-r il o



https://doi.org/10.1056/NEJMOA
https://doi.org/10

