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Research advances in the effects of Clostridium butyricum and its
metabolite butyrate on inflammatory bowel disease

QIAN Yifan*!, ZHU Jianjun*?, DU Qinchao', ZHANG Runzan!, ZHU Xiaobin!, CHEN Hangping"?

1 Department of Pharmacy, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang University,
Hangzhou 310016, Zhejiang, China

2 Department of Pharmacy, Affiliated Xiaoshan Hospital, Hangzhou Normal University, Hangzhou 311200,
Zhejiang, China

Abstract: Inflammatory bowel disease (IBD) is a complex and chronic inflammatory disease
that is challenging to be cured and prone to carcinogenesis. Existing medications for IBD have
limited efficacy and often come with adverse effects, which necessitates the development of
new therapies. Clostridium butyricum and its metabolite, butyrate, have recently been identified
as a probiotic and a metabolite, respectively, that offer protective benefits to the intestinal
mucosal barrier. However, the specific mechanisms underlying their actions remain to be
elucidated. Therefore, this article comprehensively reviews the research progress in the roles of
C. butyricum and butyrate in the pathogenesis of IBD via influencing the intestinal barrier
function, as well as their potential clinical values in the treatment of IBD. The findings will give

novel insights into the research on the pathogenesis and innovation of the therapies of IBD.
Keywords: Clostridium butyricum; butyrate; inflammatory bowel disease; intestinal barrier
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e, TRRAREACH Y TR F R R E I RERIE, HOIMERRZ AR, IR A AR UK A
AR o IR e

Figure 1 Relationship between Clostridium butyricum and its metabolite butyrate and intestinal mucosal
barrier. Pathological damage factors impair goblet cells, leading to reduced mucus secretion and thinning of
the mucus layer. Clostridium butyricum enhances intestinal barrier integrity by increasing the expression
levels of tight junction proteins and/or mucins, thereby thickening the mucus layer. Following colonization,
Clostridium butyricum stimulates Paneth cells to secrete antimicrobial peptides, directly eliminating
gram-positive bacteria to maintain intestinal homeostasis. Moreover, Clostridium butyricum promotes the
differentiation of immature CD4" T cells into Treg cells and interacts with macrophages to regulate immune
responses. Clostridium butyricum-derived extracellular vesicles (CBEVs) upregulate the expression of tight
junction proteins, reduce inflammatory damage, and improve intestinal barrier integrity. The metabolic
product of Clostridium butyricum, butyrate, upregulates the expression of tight junction proteins, increases
the thickness of the mucus layer, and modulates oxidative stress and immune balance, thereby alleviating the
symptoms.
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ZA/EK HATA ) SCFA W . TRl iy
IBD H 56 KM AR AS 1 6 32 4 19 A i L K
2. IBRRIRE, FRUIILAE B R A Y
VB2, e 240 s e 2 i T 56 TIE 3R 6L S K
o RN 35— B2, SCFA 5 rp ki i
MEAER, 25 G8IFRTTHGEAM, R
FEH, TR AN/ B PN R A 2 T 20 B R S Y
R RS AR 208 43I, DT 3 5 rP
K7 2 1) 9 2 L AR S B8 , DT AR T 4% s )i
Ik B AR R, LR, TR
BB SR AR D RE TR 7, BRARAR 5k
AT T 0B R kRE ), W R R IH T
(IFN-y, IL-12)f =484 TL-10 787 18 R AE )
V1) 3 3k R ] 248 i S5 7 ik /0 2] 2R 483 40 4 5t 8
ZGikals; TR F# IBD & T 40+ 1L-10
KA, X B TR AE VA s B g R A T
TER, A F4ERess Rl [,
PRI ARSI IBD BRI TR LRI PR W
71, FH TRV FHF B 5 B4 -~ 4 s b
B BrBEUO), @t A s AMEYE TR, DSS R
UC /NFRZ5 1 A= W RE AR v 5 i AH G B F-(IL- 1B
IL-6, TNF-0)7 /K-8 R i UC /NRES
o A= T R TR AT EG T BR AR 1R (Butyricicoceus) | I8
H BRTA (Ruminococcus) &5 4= B | 1l 18 A )
J 5 B U R (T R RPN TR ) 5 0T BR 2 /)N BRI o
ik, DL ESSIRIR TEME UC pomit i
HEAEHPL, X R, TR E
I /DA AR PR R s BT R PRk 1 R E AR DL
Y%

W &I, A uhif2 5 IBD kAP, 18
AEFRZRAET A AR G 1 4 (reactive oxygen
species, ROS), ML AT 7&K 52 — & /K 1Y 1
A, dEFPimE I E RN, 1BD &R, ROS
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