
  

 
  
  

Fight diabetes with exercise
The gut microbiome plays an essential role in the prevention of diabetes

Jena. A common advice by GPs to patients diagnosed with prediabetes is to perform
light exercise. Often this slows down or even stops the progression to type 2 diabetes.
But not every patient reacts positively to exercise. A study led by Gianni Panagiotou, a
computational biologist from Jena, focussed on the role of the gut microbiome and its
composition in diabetes progression and the influence of regular exercise. The study
was conducted with researchers from Hong Kong and was published recently in Cell
Metabolism.

Major causes for type 2 diabetes are an unbalanced diet and lack of exercise. GPs advice patients
diagnosed with prediabetes, where the blood sugar level is permanently raised but does not
exceed the critical threshold for diabetes, to follow a light exercise regime to prevent the
development of type 2 diabetes. Often this behaviour change is successful; however, there is a
small but relevant number of patients, which do not react positively to it. In some rare cases
exercise has even a negative effect and causes advancement to type 2 diabetes.

Gianni Panagiotou of the Leibniz Institute for Natural Product Research and Infection Biology,
Jena, and colleagues from the University of Hong Kong compared the gut microbiome of
prediabetes patients responding to exercise with that of patients unresponsive to it. 39 male
individuals diagnosed with prediabetes took part in the study. The analysis revealed a correlation
between blood sugar levels, the gut microbiome and exercise. “People with high blood sugar levels
react differently to exercise. We were able to show that this variability is caused not only by the
composition of the gut microbiome but as well by its functionality.” The gut microbiome plays an
essential role in human metabolism. In responding patients the synthesis capacity of beneficial
short chained fatty acids and the catabolism of branched-chain amino acids were enhanced,
whereas high levels of harmful metabolic compounds were detected in non-responding test
persons.

To verify the findings the gut microbiome of the probands was transferred to obese mice. Only
mice treated with microbiota of patients responsive to light exercise showed the same positive
effect on their gut microbiome and their metabolism.

In future, the analysis of the gut microbiome can be used to predict therapy response of individual
prediabetes patients. “These findings will enable diabetes researchers to develop new stratified
therapies”, so Panagiotou.

The microbiome is the entirety of all microbes living in the same environment for example the gut. It
is believed that the gut microbiome plays a crucial role in human health and wellbeing. The
formation of microbial communities and the interaction within are the focus of the Cluster of
Excellence “The Balance of the Microverse” based in Jena. Gianni Panagiotou is member of this



cluster and of the Collaborative Research Centre FungiNet. He is as well coordinator of the Marie
Skłodowska-Curie training network BestTreat. The study is aligned to research performed by his
group in the course of these activities. The study was published in Cell Metabolism, and is chosen
as research highlight in the next issues of Nature and Nature Endocrinology.
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Positive effects of exercise in diabetes prevention are determined by the patient’s gut microbiome.
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