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Healthy brain aging has been a significant focus in older adults.
Lifestyle changes such as diet and exercise have been implemented
by adults to avoid brain related disease processes such stroke and
Alzheimer’s disease. Stroke risk factors such as high BMI,
hypertension, diabetes, and the presence of ApoE4 gene have been
explored in hopes to find interventions targeted to promote more
healthy brain aging. Currently there is a knowledge gap on how
interventions can promote healthy brain aging. Targeting the
bidirectional gut-brain axis by manipulating the gut microbiome can
be a possible intervention to promote brain health.

We recruited 30 healthy participants ages 55-85 years old from
researchmatch.org and online advertisements. We genotyped their
APOE status and obtained their demographical and medical
information, including BMI, gender, hypertension and diabetes.
Stool samples were collected to measure the gut microbiome with
shotgun metagenomic sequencing. We used T1 imaging, magnetic
resonance spectroscopy, arterial spin labeling, and diffusion tensor
imaging for brain volume, metabolites, cerebral blood flow, and
white matter integrity, respectively. Correlational analysis was done
using the Lin2 regression package.

There were several bacterial taxa associated with BMI, diabetes, sex,
hypertension, and ApoE genotypes. For instance, the ApoE e3/e4
genotype showed decreased roseburia, which is an important butyrate
producer. Butyrate producers are associated with thalamus and corpus
callosum volumes. Also, Bacteroides ovatus and Bacteroides uniformis were
associated with thalamus volume and white matter hyperintensities,
respectively. We found that Collinsella aerofaciens was negatively
correlated with GABA, the main inhibitory neurotransmitter in brains.

The variables associated with increased risk of stroke such as
high BMI, hypertension, diabetes, ApoE4 gene are correlated to
gut dysbiosis. The gut is therapeutically easier to target than the
brain due to the blood brain barrier as well as the skull; thus,
interventions targeted at the gut microbiome may be of use for
aging adults. Further research must be done to explore the
mechanisms of association.

Hammond, Tyler, "EVALUATING THE MICROBIOME TO BOOST 
RECOVERY FROM STROKE: THE EMBRS STUDY" (2022). Theses and 
Dissertations--Neuroscience. 28. 
https://uknowledge.uky.edu/neurobio_etds/28 

Acknowledgements
The research is supported by NIH/NIA RF1AG062480 to A-L.L.

•University of Missouri School of Medicine Summer Research 
Fellowship Program


	Slide Number 1

