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Introduction

Methanogens and methane positivity is more
prevalent in patients and subjects with slower gut
transit times and/or constipation-related digestive
disorders1.

Typically, a decrease in the abundance of
Methanobrevibacter spp. is observed in patients with
diarrhoea-like symptoms and/or active inflammatory
bowel disease (IBD)2.

While such findings seem ecologically intuitive, not all
methanogenic archaea appear to be susceptible to the
inflammatory milieu in IBD patients and may in fact
contribute to this host response.

One such group of factors associated with the IBD
milieu are bile acid metabolites, driven by the altered
gut microbiome3. However, little work has been done
to characterized the effect of these metabolites on
the human methanogen population.

Research objectives

This study utilised culture- and metabolomics-bases
analyses to explore the effect of bile salt tolerance on
the growth of human methanogens and characterised
bile acid metabolism by different methanogen
species.

Methods

Results

As Figure 1 shows, M. smithii are largely unaffected by
bile salt supplementation with only the higher
concentrations (0.5-1.0%) show a significant decrease
in maximum yield

M. stadtmanae PA5 was unaffected by the addition of
bile salt but M. stadtmanae DSMZ3091T show a
significant decrease in yield and growth rate with
increasing concentration

As shown in Figure 2, M. smithii and M. stadtmanae

strains clustered according to species using total
metabolites. However, M. stadtmanae DSMZ3091T

clustered separately according to the bile acid profiles

The bile acid profile of M. stadtmanae DSMZ3091T

showed a unique bile acid profile, with significant
increases in deoxycholic and hyodeoxycholic acid, and
decreases in both glyco- and taurodeoxycholic acid
conjugates ( P << 0.01)

Limitations

Our analysis detected 170 polar metabolites, of which
12 were unique bile acids. Further work should be
conducted to optimise the detection of other human-
associated bile acids, such as chenodeoxycholic acid,
that were not captured by our analyses.

Conclusion

Bile salts can affect the growth kinetics of both M.
smithii and M. stadtmanae, and there are strain-
dependent differences in bile acid metabolite profiles.
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