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our gut bacteria may be craving chocolate—not your 
brain! A compilation of recent scientific studies suggests 
that the bacteria living inside your gastrointestinal 
tract communicate with your brain, influencing when, 

what, and how much you eat. We’ve known for many years that the 
microbes in your digestive track play an important role in breaking 
down the foods you eat, ensuring the body can absorb the nutrients 
necessary for life. Now we are learning they do much, much more. 
 Fruit flies placed on a special diet lacking a single, essential 
amino acid will eat food containing the missing amino acid when 
given the choice between a variety of foods. How does this happen? 
Gut microbes synthesize many important compounds such as vitamin 
K, B vitamins, short-chain fatty acids, and a number of proteins. These 
compounds have a number of different effects, acting on the many 
cell types present in your gut. For example, some compounds act on 
neurons in the gut that then send signals to the brain. These signals 
then influence your behavior. This is known as the microbiome-gut-
brain axis. In this axis, your gut bacteria release signals, similar to 
hormones, that travel to your brain via the long vagus nerve to tell 
your brain when to start or stop eating or what foods to eat.
 In the fruit flies on the special diet lacking an essential amino 
acid, removal of specific gut bacteria eliminated the preference for 
the diet containing the critical amino acid, showing the importance 
of the microbiome in the axis. In a separate study, when a specific 
bacteria was present in the gut of mice, they exhibited fewer 
symptoms of anxiety and depression compared to control mice. These 
behaviors were dependent on an intact vagus nerve, demonstrating 
the microbiome-gut-brain axis was responsible for the “mellow” 
behaviors. 
 Sometimes gut microbes don’t always send the healthiest 
signals to our brains. Mice fed a high sugar, high fat diet developed 
obesity, prediabetes, and heart disease. Gut bacteria from these 
obese mice were transplanted into germ free, lean mice. These mice 

developed obesity, prediabetes and heart disease just like the obese 
mice, clearly demonstrating the importance of gut microbes. Thus 
some microbes may even signal you to eat more chocolate or foods 

high in sugar and animal fat! Different things we do, like eating specific 
diets or taking antibiotics or other medicines can lead to selection for 
some types of gut bacteria. When you eat chocolate cake and other 
foods high in sugar and fat, specific populations of gut microbes 
thrive, growing out of proportion to other gut microbes. Then, these 
selected populations of gut microbes send signals to the brain that 
get translated as “happy feelings.” This causes you to crave more 
unhealthy food. 
 Your diet strongly influences your gut microbes. Several 
studies in humans have shown healthy diets encourage growth of 
populations of “good” microbes in your gut. Can we make ourselves 
more healthy by controlling our gut microbiomes? Scientists are 
working to determine what are the best foods you should eat to 
encourage a “good” microbiome. They are also studying to see if 
swallowing supplements containing gut bacteria, called probiotics, 
will be beneficial for our health. So, while we wait for the scientists to 
give us the answers, what can we do to rule over the microbes in our 
gut and control unwanted microbial-driven cravings for sweet, fatty 
unhealthy foods? One, eat a healthy diet. Two, avoid high sugar, high 
fat foods that encourage the growth of “offending” populations of 
microbes. Three, consider taking a probiotic every day. Your gut will 
thank you for it.

epression affects about 7 percent of the population, and 
several hypotheses have been proposed to explain what 
may cause it. Depression has been directly connected to 
genetic polymorphisms, monoamine deficiency, stress 

response dysregulation, neuronal plasticity deficits, and inflammation, 
but none of those can account for all cases of depression. In order 
to further explore the possible link between gut microbiota and 
depression, one research team decided to see if people living in a 
“shared environment,” or having a shared microbiota composition, 
also had similar vulnerability to developing depression and other 
mental illnesses. The team discovered a new factor that might be 
involved in the development of health problems and how those 
issues could improve or worsen with certain types of medicines.
  The gut microbiome is known to affect many aspects 
of health, but its connection to mental health has never been 
established empirically. In 2017, Marin and colleagues invented 
a system to model how gut bacteria in mice play a role in causing 
anxiety and depression-like behaviors. The team discovered that 
a lower presence of two different types of bacteria influences the 
development of certain behaviors. More specifically, Lactobacillus 
levels in mice influence the behavioral abnormalities and despair 
behavior that the mice demonstrate. However, when the level of 
Lactobacillus was restored, the mice’s metabolic alterations and 
behavioral abnormalities showed significant improvement. 
 Marin and others combined behavioral, molecular, and 
computational techniques to test the role of the microbiota in 

mediating despair behavior. The mice displaying despair behavior 
had an altered microbiota composition, specifically carrying less 
Lactobacillus in the gut. Scientists also found an increase in circulating 
kynurenine, a metabolite that is often measured as higher in patients 
with depression, in the stressed mice relative to the control group. 
They then identified a Lactobacillus-derived, reactive oxygen species 

that may suppress host kynurenine metabolism by inhibiting the 
IDO1-enzyme expression in the intestine. Results showed that the 
administration of Lactobacillus to stressed mice led to improved 
metabolic homeostasis and stopped the demonstrated despair 
behavior. The gut-microbiome environment is likely to play an 
important role in the development of depression and anxiety for some 
species, even though they have varied microbiota environments.
 The research on the gut microbiome did not stop in 2017. A 
study published in 2019 highlighted an unusual increase in the stress 
hormone corticosterone in young mice with normal gut microbiomes 
that had previously been subjected to early-in-life stressors. The 
results of this study indicated that the bacteria in the environment 
are contributing to behaviors associated with anxiety and depression. 
However, both of the studies involved only mice; researchers did not 
perform any further tests to compare the microbiota levels in people 
who suffer from depression and anxiety versus those who do not. 
Therefore, much more work has to be done before we can draw the 
parallel conclusion between depression development in mice and in 
humans.
 The 2017 research team’s data provides a mechanistic 
scenario of how a microbiota player (specifically Lactobacillus in their 
research) may contribute to regulating metabolism and resilience 
during stress. These results inspired a new and more effective 
pharmacology approach for people struggling with depression and 
anxiety. Instead of relying on drugs that may be too strong, may not 
work for everyone, or could have negative side effects on the patient, 
a new method focusing on patient’s gut microbiota composition 
could be more beneficial and less costly. Most Americans believe 
that prescription drug prices are unreasonable and can contribute 
to a lot of financial stress on families. It would be a relief for patients 
who struggle to afford their medicine to have another option which 
is likely much more affordable and could target one’s diet rather 
than manipulating the process of signal transduction in the central 
nervous system. Given that a lot of frequently prescribed drugs are 
still mysterious to medical professionals, it might be wise for patients 
suffering from depression to consider other treatment options, once 
they become available. The research done in 2017 and 2019 not only 
laid the foundation for scientists to further explore the connection 
between gut microbiota and depression but potentially opened up a 
whole new branch of medicine.
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