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The gut-brain axis

The gut-brain axis is a two-directional communication network that links the brain and the gut. This

network plays an important role in controlling digestion, emotions, hunger, sleep, and more.

The gut-brain axis is composed of the nervous system (central nervous system, enteric nervous system,

autonomic nervous system), immune system or tissue (gut-associated lymphoid tissue), and hormonal

system (hypothalamic-pituitary-adrenal axis). Furthermore, the vagus nerve is an essential component of

the gut-brain axis as it connects the gut and brain.

Disorders of the
gut-brain axis

Poor diet, long-term stress, poor sleep, and other
lifestyle factors can negatively affect gut health
and impair the communication pathways
between your gut and brain. This can contribute

to several issues, including:

e Anxiety

e Constipation

e Depression

e Diarrhea

e Dysphagia (trouble swallowing)

e Gastroesophageal reflux disease (GERD)
e Indigestion (heartburn)

e Irritable bowel syndrome (IBS)

e Loss of bowel control

e Stress

*These statements have not been evaluated by the Food and Drug Administration. This information is not intended to diagnose, treat, cure, or prevent any disease.


https://fullscript.com/blog/hpa-axis

Tips for supporting the gut-brain axis

Eliminate inflammatory food groups

Eliminate certain foods including bluten—contqininggrqins (like wheat, barley, and rye), cow’s

dairy, and refined sugars that may contribute to increased but permeabilityl and inflammation.

Did you know? Gut permeability, sometimes referred to as leaky gut, occurs when small
gaps form in the lining of the small intestine that allow large particles like undigested food

to pass through the gut into the bloodstream.

Include fermented foods in your diet

Probiotics are beneficial, living microorganisms that help promote a healthy gut. Several

fermented foods| and beverages contain naturally occurring probiotics, including:

e Fermented vegetables (like sauerkraut and kimchi)
e Fermented dairy products from sheep or goats (like kefir and yogurt)

e Fermented tea (like kombucha)

Include prebiotic foods in your diet

Prebiotics, found in various plant foods, are a group of non-digestible fibrous

carbohydrates. Prebiotics are fermented by microorganisms in the gastrointestinal tract,

known as gut microbiota, and help promote a healthy gut.
Examples of naturally occurring prebiotics and their sources include:

e Prebiotic inulin: asparagus, garlic, Jerusalem artichoke, jicama, onions
e Prebiotic arabinogalactans: carrots, leeks, radishes, tomatoes, turmeric
e Resistant starches: cooked beans/legumes, sweet potato, yam, pumpkin, potato,

cooked rice

*These statements have not been evaluated by the Food and Drug Administration. This information is not intended to diagnose, treat, cure, or prevent any disease.
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Consume healthy fats

Research suggests that consuming healthy fats, including lomega-3 fatty acids (fish oil), can

support the intestinal tract and the gut microbiota, which is a collection of bacteria, viruses,

and fungi that live in the digestive system. This can have a positive influence on the gut-brain

axiIs.

Sources of |healthy fats include:

e Avocados

e (Coconut oil

e Extra-virgin olive oll
e Flaxseed oll
e Hemp oll

e Nuts and seeds

Get enough sleep

@ Getting enough quality sleep is important for the health and diversity of your gut microbiome,

which also influences the health of your gut-brain axis. Adults should aim for about seven to

eight hours of good-quality sleep per night.

Manage stress levels

(@3 Chronic (long-term) stress can negatively impact the overall diversity of bacteria in your gut.

Manage your stress levels by:

e Finding relaxation techniques you enjoy such as meditation or deep breathing
e Participating in regular physical activity

e Reaching out to friends or loved ones

e Spending time in nature

e Talking to a mental health professional

Consider targeted supplementation

/
Jéb In addition to consuming a healthy diet, targeted supplementation may help improve @

health when advised by your integrative healthcare practitioner.

*These statements have not been evaluated by the Food and Drug Administration. This information is not intended to diagnose, treat, cure, or prevent any disease.
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References

Aleman, R. S., Moncada, M., & Aryana, K. J. (2023). Leaky gut and the
ingredients that help treat it: a review. Molecules, 28(2), 619.

Breit, S., Kupferberg, A., Rogler, G., & Hasler, G. (2018). Vagus nerve as
modulator of the Brain—Gut axis in psychiatric and inflammatory

disorders. Frontiers in Psychiatry, 9.

Carabotti, M., Scirocco, A., Maselli, M. A., & Severi, C. (2015). The gut-
brain axis: interactions between enteric microbiota, central and enteric

nervous systems. Annals of gastroenterology, 28(2), 203-2009.

Childs, E., & De Wit, H. (2014). Regular exercise is associated with
emotional resilience to acute stress in healthy adults. Frontiers in

Physiology, b.

Clemente, M. G. (2003). Early effects of gliadin on enterocyte intracellular

signalling involved in intestinal barrier function. Gut, 52(2), 218-223.

Costantini, L., Molinari, R., Farinon, B., & Merendino, N. (2017). Impact of
omega-3 fatty acids on the gut microbiota. International Journal of
Molecular Sciences, 18(12), 2645.

Dash, S., Clarke, G., Berk, M., & Jacka, F. N. (2015). The gut microbiome
and diet in psychiatry. Current Opinion in Psychiatry, 28(1), 1-6.

De Punder, K., & Pruimboom, L. (2013). The Dietary Intake of Wheat and
other Cereal Grains and Their Role in Inflammation. Nutrients, 5(3), 771-
/87.

DeMartino, P., & Cockburn, D. (2020). Resistant starch: impact on the gut
microbiome and health. Current Opinion in Biotechnology, 61, 66-/1.

Dimidi, E., Cox, S., Rossi, M., & Whelan, K. (2019). Fermented foods:
definitions and characteristics, impact on the gut microbiota and effects

on gastrointestinal health and disease. Nutrients, 11(8), 1806.

Foster, J. A., Rinaman, L., & Cryan, J. F. (2017). Stress & the gut-brain
axis: Regulation by the microbiome. Neurobiology of Stress, 7, 124-136.

Franco, L., Shanahan, D. F., & Fuller, R. A. (2017). A review of the benefits
of nature experiences: More than meets the eye. International Journal of
Environmental Research and Public Health, 14(8), 864.

Lee, |, Kang, |, Kim, Y, Lee, S,, Oh, C,, & Kim, T. I. (2023). Integrated
analysis of the microbiota-gut-brain axis in response to sleep

deprivation and diet-induced obesity. Frontiers in Endocrinology, 14.

Madison, A. A. (2019). Stress, depression, diet, and the gut microbiota:
human-bacteria interactions at the core of psychoneuroimmunology and

nutrition. Current Opinion in Behavioral Sciences, 28, 105-110.

Mayer, E. (2011). Gut feelings: the emerging biology of gut-brain

communication. Nature Reviews Neuroscience, 12(8), 453-466.

10.

17.

18.

19.

20.

21.

22.

23.

24,

25.

20.

27.

Melini, F., Melini, V., Luziatelli, F., Ficca, A. G., & Ruzzi, M. (2019).
Health-Promoting Components in Fermented Foods: An Up-to-Date
Systematic Review. Nutrients, 11(5), 1189.

Moran, G. W., & Thapaliya, G. (2021). The Gut—Brain axis and its role
in controlling eating behavior in intestinal inflammation. Nutrients,
13(3), 981.

Mukhtar, K., Nawaz, H., & Abid, S. (2019). Functional gastrointestinal
disorders and gut-brain axis: What does the future hold? World
Journal of Gastroenterology, 25(5), 552-566.

O'Mahony, S. M., Clarke, G., Borre, Y., Dinan, T. G., & Cryan, |J. F.
(2015). Serotonin, tryptophan metabolism and the brain-gut-

microbiome axis. Behavioural Brain Research, 277, 32-48.

Ozbay, F., Johnson, D. C., Dimoulas, E., Morgan, C. A., Charney, D., &
Southwick, S. (2007). Social support and resilience to stress: from

neurobiology to clinical practice. Psychiatry (Edgmont (Pa.:
Township)), 4(5), 35-40.

Pereira, M. T., Malik, M., Nostro, J. A., Mahler, G. J., & Musselman, L. P.
(2018). Effect of dietary additives on intestinal permeability in both

Drosophila and a human cell co-culture. Disease Models &
Mechanisms, 11(12).

Sanlier, N., Gokcen, B. B., & Sezgin, A. C. (2017). Health benefits of
fermented foods. Critical Reviews in Food Science and Nutrition,
59(3), 506-527.

Sharma, H. (2015). Meditation: Process and effects. Ayu, 36(3), 233.

Slizewska, K., & Chlebicz-Wojcik, A. (2020). The In Vitro Analysis of
Prebiotics to Be Used as a Component of a Synbiotic Preparation.
Nutrients, 12(5), 1272.

Smith, R. P., Easson, C. G,, Lyle, S. M., Kapoor, R., Donnelly, C. P.,
Davidson, E. |., Parikh, E., Lopez, . V., & Tartar, J. L. (2019). Gut

microbiome diversity is associated with sleep physiology in humans.
PLOS ONE, 14(10), e0222394.

Vandeputte, D., Falony, G., Vieira-Silva, S., Wang, ., Sailer, M., Theis,
S., Verbeke, K., & Raes, |. (2017). Prebiotic inulin-type fructans induce

specific changes in the human gut microbiota. Gut, 66(11), 1968-
1974.

Wang, Z., Wang, Z., Lu, T., Chen, W., Yan, W., Yuan, K., Shi, L., Liu, X,,

@ Fullscript

For more educational content and resources: www.fullscript.com/learn

£ . in

This handout was developed and medically reviewed by Fullscript’s Integrative Medical Advisory team.

Updated: November 2023



	Gut brain axis-Patient-Handout-1.pdf
	Gut brain axis-Patient-Handout-2.pdf
	Gut brain axis-Patient-Handout-2-1.pdf
	Gut brain axis-Patient-Handout-3.pdf

