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PERSPECTIVES IN 
HYPERTENSION

The association between the gut microbiome 
and hypertension is increasingly accepted. Over 
the past decade, our group and many others 
have sought to determine the role of the gut 
microbiome in hypertension using various 
approaches.1 Our collective aim is to shift the field 
from association toward causation. Animal studies 
have shown that the gut microbiome mediates 
critical factors of blood pressure control, including 
dietary components, medication response, and 
immune activation.2-4 Our team had previously 
shown that the protective effects of a high-fibre 
diet are mediated by the gut microbiome through 
the production of short-chain fatty acids (SCFAs) 
in mice. In a recent clinical study, we showed that 
supplementation with SCFAs reduced 24-hour 
systolic blood pressure in untreated hypertensive 
patients.5

Focusing on causation would allow us to target 
specific microbes or groups of microbes and their 
metabolites. This approach has been fruitful in 
conditions such as atherosclerosis.6 However, 
current studies in hypertension do not consistently 
identify the same microbes. Functionally, we 
observe a depletion of beneficial, fibre-utilising 
microbes, which is not unique to hypertension. 
So, what are we missing? One common mistake 
is not considering factors that influence the 
gut microbiome. The gut microbiome in both 
humans and experimental animals is influenced 
by diet, living environment, sex, and genetics, 
amongst others, requiring careful experimental 
planning and adjustment. Failing to consider these 

intrinsic and extrinsic factors leads to confounded  
findings that are not replicable nor-biologically 
relevant findings.

In a recent study published in Cardiovascular 
Research, we investigated factors influencing the 
gut microbiome in the angiotensin II experimental 
hypertension mouse model.7 Previous small-scale 
studies found that angiotensin II induced significant 
gut microbiome variations. Our aim was to validate 
these findings using a large, heterogeneous 
cohort of mice to quantify the extent to which 
angiotensin II and other experimental factors—
such as diet, animal housing, sex, genotype, age, 
sampling site, and sequencing batch—affected gut 
bacterial variations.7 We analysed 538 microbiome 
samples from 303 mice of different genotypes, 
diets, housing conditions, and age groups.7 We 
confirmed that angiotensin II does induce gut 
microbiome variations, but it explained only 
0.4% of the observed variations.7 Factors like diet 
and sampling site had a more significant impact, 
explaining 6-6.8% of the variations.7 We identified 
Clostridium leptum as differentially abundant 
between the groups.7 Using publicly available 
data, we demonstrated that Clostridium leptum 
abundance was inversely associated with systolic 
blood pressure in both mice and hypertensive 
patients and positively correlated with plasma 
butyric acid levels (a short-chain fatty acid).7

This study serves as a cautionary tale, urging 
researchers to pay careful attention to study 
design, methods, and results. Moving forward, it 
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is essential to ensure that we consider all relevant 
factors to produce biologically meaningful data. 
Our group and others have proposed guidelines 
to ensure the robust design of gut microbiome 
studies.8-10 We also need to accept that our 
understanding of the gut microbiome is still in 
its infancy, and as the field rapidly develops, the 
methods we use to study the gut microbiome will 
evolve accordingly.
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