
Fig 1. In vitro assessment of DCA formation by bacterial species included in the simplified 
communities.

INTRODUCTION
With the growing burden of cardiometabolic diseases such as diabetes mellitus 
(DM) on public health worldwide1, there is an ever-growing need for therapeutic 
modalities that overcome the challenges faced by today’s treatment methods. 
One potential avenue we can use to achieve this goal is by utilising the human 
gut microbiota. There is a strong association between DM and the gut 
microbiota2,3, with some studies suggesting that gut microbial metabolites play 
a key role in mediating glucose tolerance and dysbiosis4. Many papers 
currently link DM to changes in gut microbiota composition5,6. While many 
studies link DM to changes in gut microbiota composition, these changes may 
not fully capture the complexity of the in vivo relationship. Therefore, this study 
aims to support the hypothesis that low abundance species, that do not 
significantly impact the overall gut microbiota composition, have the ability to 
produce a significant change in metabolite output which, in turn, plays a crucial 
role in the development of DM and other cardiometabolic diseases.

METHODS
● Synthetic community strains were cultured in pre reduced Mega Medium or 

EG agar at 37 °C in an anaerobic chamber.
● Germ-free female C57Bl/6 mice were maintained in flexible plastic 

gnotobiotic isolators under a strict 12h light cycle under standard conditions, 
and fed an autoclaved chow diet.

● For human studies, 200 individuals were recruited from two clinical cohorts 
in Sweden, with both cohorts comprising men and women aged 50-64.

● Total DNA from mouse caecal contents and bacterial culture pellets were 
extracted using the PowerFecal DNA Isolation kit and quantified using Qubit 
Ds DNA BR assay kit.

● Bile acid profiling was done by GC-MS, UPLC, Q-TOF-MS and 
UPLC-MS/MS.

RESULTS

CONCLUSION
The bacterial species C. scindens contributes to DCA production which in turn 
will negatively impact glucose metabolism in T2DM patients, possibly resulting 
in cardiometabolic diseases
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B: Base community members (Bacteroides caccae, Bacteroides vulgatus, Eubacterium 
rectale, Bacteroides thetaiotaomicron, Bacteroides uniformis, Parabacteroides distasonis, 
Bacteroides ovatus, Ruminococcus torques and Dorea longicatena) cultured together 
C: Clostridium scindens cultured individually
D: Base community + C. scindens cultured together
E: Assessment of DCA production after 24h in serial dilutions of C. scindens in the base 
community, spiked with CA

C: Bile acid levels in vena cava of mice colonized with base community or base 
community + C. scindens.
D: Bile acid levels in caecum of mice colonized with base community or base community + 
C. scindens.

DISCUSSION
● Low abundant bacterial species C. scindens produced large amounts of 

DCA, which affected insulin tolerance.
● DCA in plasma and faeces correlates with impaired glucose metabolism 

and worsened lipid profile in individuals with T2DM.
Implications
● The strong correlations between DCA and parameters related to glucose 

and lipid metabolism suggest that DCA may be a biomarker for 
inflammation and cardiometabolic diseases.

● Further studies are needed to establish the causality between DCA and 
metabolic disease - prospective studies may reveal if DCA can be used to 
identify individuals at risk of developing T2D.

Correlation analysis of multiple DM-related parameters and DCA levels present. Red 
indicates a positive correlation, blue indicates a negative correlation. * indicates 
p-value<0.05, # indicates p-value<0.01.
Left: In the faeces
Right: In the plasma
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Fig 3. Spearman’s correlation analysis between DCA, LCA, isoUDCA, isoDCA, 12-epiDCA 
and 12-oxoDCA in faeces or plasma and clinical parameters.

Fig 2. Bile acid levels in vena cava and caecum of mice colonized with base community or 
base community + C. scindens.
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