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Development of intestinal environment design for severe pathological conditions
using metagenomic and metabolomic analysis
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In severe emergency conditions such as sepsis, it has been shown that
disruption of the intestinal microbiota leads to a systemic inflammatory response. However, an
integrated and comprehensive analysis of intestinal bacteria and metabolites has not been performed.

In this study, we used metagenomic and metabolomic analyses to elucidate the intestinal microbiota
and metabolites in a mouse model of sepsis and to explore potential factors contributing to systemic
inflammation.
Our study showed that Enterobacteriaceae increased in the acute phase after invasion, and
Lachnospiraceae and Ruminococcaceae families increased in the subacute phase. Branched-chain amino
acids and Choline increased, while short-chain fatty acids decreased.
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dayl Enterobacteriaceae
Blood
Day0 (n=4) Dayl (n=6) Day7 (n=6)
TNF-a  (pg‘mL) 21.0 (21.0-21.0) 66.5 (21.0-195.3) 82.0 (21.0-195.3)
IL-6 (pg/mL) 0.6 (0.6-0.6) 2227.9 (416.8-4405.2)*  59.1 (4.9-102.1)
IL-10 (pg/mL) 1.8 (1.8-1.8) 97.8 (11.7-366.9) 1.8 (1.8-45.7)
Large intestine
Day0 (n=4) Dayl (n=6) Day7 (n=6)
TNF-u  (ng/ml) 6.7 (0.1-14.9) 19.8 (11.2-24.6) 14.2 (8.0-18.1)
IL-6 (ng/mL) 11.4 (9.9-13.9) 29.3 (23.0-49.8)* 12.8 (10.5-18.4)
IL-10  (ng/ml) 8.8 (7.9-10.6) 16.3 (11.5-17.9)* 9.6 (8.0-12.6)
IFN-y (ng/mL) 6.9 (6.4-7.1) 8.5 (7.4-10.0) 6.5 (4.1-7.2)
IL-4 (ng/mL) 6.7 (6.1-7.4) 9.5 (8.5-9.9)* 6.0 (5.2-8.4)
IL-17  (ng/ml) 24.6 (23.7-25.4) 32.7 (28.9-40.4)° 24.2 (19.5-28.2)
TGF-p  (ng/mL) 16.2 (13.2-17.4) 21.2 (20.1-26.3)* 16.6 (13.5-18.7)
“p=0.05 vs. Day0
Date represent median (interquartile range. IQR).
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