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Introduction

Intestinal microbiota is closely related to host energy balance and metabolism.
Intestinal microbiota metabolites can serve as important regulators of lipid metabolism and participate in various
aspects of lipid synthesis, transportation, storage and consumption through different pathways, and thus plays a

key role in the regulation of lipid accumulation
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Introduction

Cholesterol | Lipid metabolism

. @, & § \ :
o 2 v
I . § Qex\@\ S / Ways of intestinal probiotics to
Propionic acid SR Nervous . + Cholesterol | Emulsification 1 |
1 —— PR ' regulate lipid metabolism:
.y v -
3 ~.~..}‘9 Fatty acid ' : g \ (1) Probiotics can lower cholesterol by
~ely oxidation Inte%tmal — Hepatic-enteric CllCUldtlﬁ(?Iv] ‘‘‘‘‘‘ : prOdUCing metabOIiteS, mainly short-
)\(H'lll'llyzl\ﬁi' | ; T\IJII/\\\ fl 1:; H Ql‘N: I"Illl/:\\(h”} Chain fatty aCidS and Secondary bile
SCFAs Secondary bile acids Primary bile acid acids;
e BSH enzyme 2 Metabolites can also stimulate the
L <Nzl intestinal tract to secrete intestinal
Maintain intestinal Regulationof g -
A oo e < Probiotics hormones and regulate lipid

JEUUTHEN JUBYY 6 AR

e R s g : metabolism through the nervous

: l I j : % ¢ ¥ i Z ~ system;

Tight connection 1 - Q" ®) .3 _the inhibitpry effect of probiqtics on
s . ~inflammation also plays an important

— LPS transmission | intestinal barrier T-cell B-cell . ] o )
T | role in regulating lipid metabolism.
% ; Activating immune cells !
o| T Inflammation | J ;

Lipid metabolism

Food Science and Human Wellness, 12(5), 2023



O Experimental animals and study design
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O The fatness phenotypes of pigs
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O The gut microbiota composition along the gastrointestinal tract of pigs
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O Association of gut microbiota and SCFAs with fatness in pigs
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O Metagenome-assembled bacterial genomes
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O Functional profiling of the gut microbiome related to fatness based on metagenomic sequencing
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Results

O Functional profiling of the gut microbiome related to fatness based on metagenomic sequencing
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O Comparisons of the CAZymes genes encoded by the gut microbiome in pigs
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Results

O The changes of CAZymes linked to SCFA production and fatness traits in pigs
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Results

O Identifying a significant change of C. butyricum in pigs with low fatness and its association

with CAZymes
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O Isolated C. butyricum alleviated fat accumulation in obese mice

significantly decreased body fat accumulation
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O Isolated C. butyricum increased the enrichment of GH13 in obese mice
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O Clostridium butyricum treatment alleviated fat accumulation in Jinhua pigs
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. « Compared with the control group, pigs fed C. butyricum had a significant increase in ribeye area and lower average backfat i
: thickness and liver fat. i
« RT-PCR results further showed that Fasn and Ppary were significantly increased with C. butyricum treatment, while the
| MRNA level of Cpt-1 was downregulated in the CB group
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' microbiota  between
. control and CB groups; ,
'« Importantly, the abundance of |
. Clostridium sensu  stricto 1
. was significantly increased !
. after C. butyricum treatments,
. which was similar to the
. trends in the lower-fatness

Jinhua pigs;
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® Significant differences in microbial composition and

lg\}f"" T o e potential functional capacity among different gut
= D"“ R , XN locations were found in Jinhua pigs with distinct fatness
| 2 © '5“ © “9 % O phenotypes.
X g L., 8 i‘ ® Jinhua pigs with lower fatness exhibited higher levels of
Fermentation { e short-chain fatty acids in the colon, highlighting their
,f&% Y [— ®5° 800%™ enhanced carbohydrate fermentation capacity.
ol ® (Clostridium butyricum might be a representative
Clostridium_butyrium 0S y g p
e . bacterial species from Jinhua pigs with lower fatness,
Intestinal epithelial cell g P et A 00® SCFAs ) . . .
5 ) W and a significantly higher percentage of its genome
was dedicated to CAZyme glycoside hydrolase family
Lipogenesis § 5 13 (GH13). _ _ _
Lipolysis 4 ® |solated C. butyricum alleviated fat accumulation and

increased the enrichment of GH13 in obese mice.

Ma, Lingyan, Shiyu Tao,Tongxing Song, Wentao Lyu, Ying Li, Wen Wang, Qicheng Shen, et al. 2023. “Clostridium
butyricum and Carbohydrate Active Enzymes Contribute to the Reduced Fat Deposition in Pigs.” iMeta e160.
https://doi.org/10.1002/imt2.160
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