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​Did you know that there are roughly 40 
trillion bacteria living in and on you? 

Most of these bacteria reside in your gut and don’t cause any health problems. 

https://authoritynutrition.com/author/ruairi/


In fact, scientists have begun to realize that these bacteria are essential for your 
physical health. 

Now compelling new research has found these bacteria may also be beneficial for 
your brain and mental health. 

This article explains how your brain is affected by gut bacteria and the role probiotics 
may play. 

What Are Probiotics? 

Probiotics​ are live microorganisms, usually bacteria. When consumed in sufficient 
quantities, they provide a specific health benefit (​1​). 

The word “probiotic” is derived from the Latin words “pro,” meaning to promote, and 
“biotic,” meaning life. 

Importantly, in order for a certain species of bacteria to be termed “probiotic,” it must 
have a lot of scientific evidence behind it showing a specific health benefit. 

Unfortunately, the word probiotic has become overused by food and pharmaceutical 
companies who were calling some bacteria probiotics even if they had no 
scientifically proven health benefit. 

This led the European Food Safety Authority (EFSA) to ban the word “probiotic” on 
all foods in the European Union. 

However, there is a lot of new scientific evidence showing that some bacterial 
species have true benefits for health. 

They may benefit those with conditions including irritable bowel syndrome (IBS), 
eczema, dermatitis, unhealthy cholesterol levels and liver disease (​2​, ​3​, ​4​, ​5​, ​6​). 

Most probiotics belong to one of two types of bacteria: ​Lactobacillus​  or 
Bifidobacteria​ . There are many different species and strains within these groups, and 
they may have different effects on the body. 

Bottom Line: Probiotics are live microorganisms that have a proven health benefit for 
the body. 

https://authoritynutrition.com/probiotics-101/
http://www.nature.com/nrgastro/journal/v11/n8/full/nrgastro.2014.66.html
https://www.ncbi.nlm.nih.gov/pubmed/19220890
https://www.ncbi.nlm.nih.gov/pubmed/21787448
https://www.ncbi.nlm.nih.gov/pubmed/18206506
https://www.ncbi.nlm.nih.gov/pubmed/21930366
https://www.ncbi.nlm.nih.gov/pubmed/24187469


How Are Your Intestines and Brain Connected? 

 

The intestines and brain are connected physically and biochemically. 

The physical connection between the intestines and brain is through the central 
nervous system, which controls all of the activities of the body. 

The vagus nerve is a large nerve that sends signals between the intestines and brain 
(​7​). 

The brain is also connected to the intestines through your gut microbes. Molecules 
that they produce can act as signals that the brain can detect (​7​). 

In the past, scientists have estimated that a person has approximately 100 trillion 
bacterial cells in their body and only 10 trillion human cells, meaning your own cells 
are outnumbered by 10 to 1 (​8​). 

However, recent estimates suggest that you have roughly 30 trillion human cells and 
40 trillion bacteria. This is still pretty impressive and means that, by number of cells, 
you are more bacteria than human (​9​). 

The majority of these bacteria are in your gut, so they’re in direct contact with the 
cells that line your intestines and with everything that enters your body. That includes 
food, medicines and microbes. 

http://www.nature.com/nrn/journal/v13/n10/abs/nrn3346.html
http://www.nature.com/nrn/journal/v13/n10/abs/nrn3346.html
http://www.nature.com/nature/journal/v464/n7285/abs/nature08821.html
https://www.ncbi.nlm.nih.gov/pubmed/27541692


Alongside your gut bacteria, there are many other microbes, such as yeasts and 
fungi. Collectively, these microbes are known as the gut microbiota or gut 
microbiome (​10​). 

Each of these bacteria can produce different compounds, such as short-chain fatty 
acids, neurotransmitters and amino acids. Many of these substances have effects on 
the brain (​11​). 

In addition to producing brain-altering substances, gut bacteria can also influence the 
brain and central nervous system by controlling inflammation and hormone 
production (​12​, ​13​). 

Bottom Line: There are thousands of different species of bacteria in the human body, 
mostly in the intestines. In general, these bacteria are good for your health and may 
even influence brain health. 

An Altered Microbiota May Contribute to a 
Number of Diseases 

 

http://www.nature.com/nrmicro/journal/v11/n4/abs/nrmicro2974.html
http://www.sciencedirect.com/science/article/pii/S235293931600004X
http://www.sciencedirect.com/science/article/pii/S2352289515300370
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4359909/


The term “gut dysbiosis” refers to when the intestines and gut bacteria are in a 
diseased state. This may be due to the presence of disease-causing bacteria, which 
may also lead to chronic ​inflammation​. 

An altered microbiota has been observed in people with obesity, heart disease, type 
2 diabetes and other diseases (​14​, ​15​, ​16​, ​17​). 

Some studies have shown that certain probiotics can restore the microbiota to a 
healthy state and reduce symptoms of these diseases (​18​, ​19​, ​20​, ​21​). 

Interestingly, some studies have shown that people with certain mental disorders 
also have an altered microbiota. However, it is unclear if this is a cause of such 
diseases or the result of an altered diet and lifestyle (​22​, ​23​, ​24​, ​25​). 

Since the gut and brain are connected, and gut bacteria produce substances that 
can influence the brain, probiotics may be able to benefit the brain and mental 
health. 

A number of recent studies have investigated this, but most have been in animals. 
However, a few have shown interesting results in humans. 

Bottom Line: A number of diseases, including mental disorders, are associated with 
higher disease-causing bacteria in the intestines. Some probiotics may be able to 
restore healthy bacteria to reduce symptoms. 

Taking Probiotic Supplements May Reduce 
Symptoms of Stress, Anxiety and Depression 

 

https://authoritynutrition.com/anti-inflammatory-diet-101/
https://www.ncbi.nlm.nih.gov/pubmed/17183309
http://www.pnas.org/content/108/Supplement_1/4592.short
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0009085
http://onlinelibrary.wiley.com/doi/10.1002/hep.26319/full
http://www.sciencedirect.com/science/article/pii/S0022030211003213
http://www.mdpi.com/1422-0067/17/6/928
http://europepmc.org/abstract/med/10745279
http://www.bmj.com/content/335/7610/80.short
http://www.sciencedirect.com/science/article/pii/S0889159115001105
https://www.ncbi.nlm.nih.gov/pubmed/16157555
http://www.pnas.org/content/108/Supplement_1/4586.short
http://onlinelibrary.wiley.com/doi/10.1111/nmo.12378/full


Stress and anxiety​ are increasingly common and depression is one of the leading 
causes of disease worldwide (​26​). 

A number of these disorders, especially stress and anxiety, are associated with high 
blood levels of cortisol, the human stress hormone (​27​, ​28​, ​29​). 

Only one study has examined how probiotics affect patients with clinically diagnosed 
depression. 

In the study, consuming a mixture of three ​Lactobacillus​  and ​Bifidobacteria​  strains 
for eight weeks significantly reduced depressive symptoms. The probiotic also 
reduced inflammation in the patients (​30​). 

A handful of other studies have examined how probiotics affect depressive 
symptoms in healthy subjects. In healthy people, certain probiotics may reduce: 

● Symptoms of anxiety (​31​, ​32​, ​33​) 
● Depressive symptoms (​34​) 
● Psychological distress (​35​) 
● Academic stress (​36​) 

Bottom Line: Certain probiotics may reduce anxiety, stress and depressive 
symptoms in healthy people. More research is needed about potential benefits for 
people with clinically diagnosed psychological disorders. 

Taking Probiotic Supplements May Reduce 
Symptoms of Irritable Bowel Syndrome 

Irritable bowel syndrome (IBS) is directly related to the function of the colon, but the 
disease is sometimes considered a psychological disorder (​37​, ​38​). 

Anxiety and depression are common in IBS sufferers. Interestingly, people who have 
IBS also tend to have an altered microbiota (​39​, ​40​, ​41​). 

Many studies have shown that certain probiotics can reduce symptoms of IBS, 
including pain and bloating (​42​, ​43​, ​44​). 

Bottom Line: IBS is commonly associated with elevated levels of anxiety and 
depression. Probiotics appear to help reduce IBS symptoms. 

https://authoritynutrition.com/16-ways-relieve-stress-anxiety/
https://www.ncbi.nlm.nih.gov/pubmed/24648481
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845823/
http://www.sciencedirect.com/science/article/pii/S0306453005000831
https://www.ncbi.nlm.nih.gov/pubmed/16136010
https://www.ncbi.nlm.nih.gov/pubmed/26706022
https://www.ncbi.nlm.nih.gov/pubmed/25879690
https://www.ncbi.nlm.nih.gov/pubmed/20974015
https://www.ncbi.nlm.nih.gov/pubmed/19338686
https://www.ncbi.nlm.nih.gov/pubmed/27509521
http://www.tandfonline.com/doi/abs/10.4161/gmic.2.4.16108
https://www.ncbi.nlm.nih.gov/pubmed/26896291
https://www.ncbi.nlm.nih.gov/pubmed/25339800
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3294167/
http://www.sciencedirect.com/science/article/pii/S0016508511010766
http://www.sciencedirect.com/science/article/pii/S0140673696903414
https://www.ncbi.nlm.nih.gov/pubmed/23524278
https://www.ncbi.nlm.nih.gov/pubmed/18465170
https://www.ncbi.nlm.nih.gov/pubmed/19091823
https://www.ncbi.nlm.nih.gov/pubmed/25070051


Certain Probiotics May Enhance Mood 

 

In healthy people without a psychological disorder, some probiotics may help 
improve mood. 

One study treated participants daily for four weeks with a probiotic mix containing 
eight different ​Lactobacillus​  and ​Bifidobacteria​  strains. 

The researchers found that taking the supplements reduced participants’ negative 
thoughts associated with a sad mood (​45​). 

Another study showed that consuming a milk drink containing a probiotic called 
Lactobacillus casei​  for three weeks improved mood in people who had the lowest 
mood before the treatment (​46​). 

Interestingly, this study also found that people scored slightly lower on a memory test 
after taking the probiotic. Further research is needed to validate these results. 

Bottom Line: A few studies have shown that taking certain probiotics for a few weeks 
may slightly improve mood. 

Certain Probiotics May Have Benefits After 
Traumatic Brain Injury 

Traumatic brain injury usually involves admission to an intensive care unit. During 
this time, food is usually administered enterally, meaning through a tube. 

https://www.ncbi.nlm.nih.gov/pubmed/25862297
https://www.ncbi.nlm.nih.gov/pubmed/17151594


In some cases, breathing also has to be assisted with a tube, which can increase the 
risk of infection. Infections in people with traumatic brain injuries can lead to further 
complications. 

A few studies have found that adding certain probiotics into enteral nutrition can 
reduce the number of infections in the patients with traumatic brain injury and the 
length of time they spend in the intensive care unit (​47​, ​48​, ​49​). 

The effects of the probiotics on these outcomes may be due to their benefits for the 
immune system. 

Bottom Line: Administering probiotics after traumatic brain injury may reduce 
patients’ rate of infections and length of stay in intensive care. 

Other Beneficial Effects of Probiotics on the 
Brain 

 

A handful of other studies have shown that probiotics may have interesting benefits 
for the brain. 

One intriguing study looked at images of women’s brains after they consumed a mix 
of ​Bifidobacteria​ , ​Streptococcus​ , ​Lactobacillus​  and ​Lactococcus​  strains. 

Consuming the probiotic affected regions of the brain that control emotion and 
sensation (​50​). 

Other studies have shown that providing specific probiotics may reduce certain 
symptoms of multiple sclerosis and schizophrenia, but much more research is 
needed (​51​, ​52​). 

https://www.ncbi.nlm.nih.gov/pubmed/14558885
https://www.ncbi.nlm.nih.gov/pubmed/22136422
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4069378/
https://www.ncbi.nlm.nih.gov/pubmed/23474283
https://www.ncbi.nlm.nih.gov/pubmed/27669638
https://www.ncbi.nlm.nih.gov/pubmed/24940526


Bottom Line: Some probiotics may influence the function of the brain and symptoms 
of multiple sclerosis and schizophrenia. However, this research is still very new, so 
the results aren’t clear. 

Should You Be Taking a Probiotic for Your 
Brain? 

At the moment, there is not enough evidence to definitively say that probiotics benefit 
the brain. Therefore, they cannot yet be considered a treatment for any brain-related 
disorders. 

If you’re looking to treat such disorders, consult a doctor. 

That said, there is good evidence that ​probiotics can benefit​ other aspects of health, 
including heart health, digestive disorders, eczema and dermatitis (​3​, ​4​, ​5​, ​53​). 

Thus far, scientific evidence does show a clear connection between the gut and the 
brain. It’s an exciting area of research that is expanding rapidly. 

A healthy gut microbiota can usually be obtained by a healthy diet and lifestyle. A 
number of foods​ such as yogurt, sauerkraut, ​kefir​ and kimchi usually contain 
beneficial bacteria. 

If necessary, taking probiotic supplements can help you increase the beneficial 
bacterial species in your intestines. In general, consuming probiotics is safe and 
causes few side effects. 

If you’re buying a probiotic, choose one that has scientific evidence behind it. 
Lactobacillus​  GG (LGG) and VSL#3 have both been widely studied and shown a 
number of health benefits. 

Bottom Line: Probiotics have been shown to benefit other aspects of health, but not 
enough research has been done to definitively demonstrate whether probiotics have 
positive effects on the brain. 

Take Home Message 

https://authoritynutrition.com/8-health-benefits-of-probiotics/
https://www.ncbi.nlm.nih.gov/pubmed/21787448
https://www.ncbi.nlm.nih.gov/pubmed/18206506
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https://www.ncbi.nlm.nih.gov/pubmed/22570464
https://authoritynutrition.com/11-super-healthy-probiotic-foods/
https://authoritynutrition.com/9-health-benefits-of-kefir/


Although the research is promising, it is too soon to recommend any probiotic 
specifically to boost brain health. 

Still, current evidence gives some food for thought about how probiotics may be 
used to enhance brain health in the future. 

 


