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Abstract: Ulcerative colitis (UC) is a life-long refractory disease with high incidence
worldwide. Akkermansia muciniphila (A. muciniphila) and the metabolites short chain fatty
acids (SCFA) have been found to protect intestinal mucosal barrier in UC, but the specific
mechanisms fail to be summarized. Therefore, we analyze the research on the mechanical,
chemical, immune, and biological barriers of intestinal mucosa and discuss the mechanisms
of A. muciniphila and SCFA on intestinal mucosal barrier, hoping to provide a new
perspective and mindset for the study of the pathogenesis and therapy of UC.
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Figure 1 Relationship between akk and intestinal mucosal barrier. O, @): UC damage factors through Hathl,
KLF4 or directly damage goblet cells lead to decreased mucin secretion and thinning of the mucus layer. AKK
can effectively increase the number of goblet cells and increase the amount of mucin or by promoting the
expression of IL-8 and IL-10, inhibiting expression of IL-6 and TNF-a, thereby regulating intestinal immunity.
®: A. muciniphila EV can further maintain the intestinal mucosal mechanical barrier by activating AMPK to
promote the expression of tight junction proteins. @: A. muciniphila maintains the intestinal mucosal barrier
by increasing the intestinal mucosal chemical barrier skeleton Muc2. ®: UC damage factor destroys paneth
cells, resulting in decreased secretion of antimicrobial peptides. A. muciniphila can not only directly increase
antimicrobial peptides, but also increase antimicrobial peptides by increasing the number of paneth cells to
reduce inflammation and protect the intestinal mucosal barrier. ©: IgA in the chemical barrier can effectively
protect the intestinal mucosal barrier against Gram-negative bacteria (G ). Amuc 110 activates Toll-like
receptor 2 to regulate immune response and maintain intestinal mucosal barrier. D: A. muciniphila can protect
the intestinal mucosal barrier by inducing the release of Reg3y from Paneth cells and inhibiting G'.
A. muciniphila can nourish other bacteria or increase probiotics to maintain the microbial structure of the
intestinal mucosa, or by increasing the level of endocannabinoids to control inflammation, Increase the
thickness of the mucus layer and the secretion of intestinal antimicrobial peptides, thereby protecting the
intestinal mucosal barrier. ®: Short-chain fatty acids (SCFA) promote the differentiation of regulatory T
(Treg) cells and reduce the inflammatory response in the intestine. Up-regulate the expression of tight
junction proteins and intestinal epithelial mucus, and improve the function of the intestinal mucosal
mechanical barrier. ©@: Short-chain fatty acids can affect the intestinal mucosal barrier by affecting other
metabolites such as 5-HT.
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Figure 2 Relationship diagram of TCM Intervention on Akkermansia muciniphila and its metabolite short
chain fatty acids. (D: Directly increases the number and abundance of 4. muciniphila. The traditional Chinese
medicine compound Mankuining and Tongxie Yaofang can directly increase the quantity and abundance of 4.
muciniphila, and the traditional Chinese medicine Cortex Periplocae can directly increase the quantity and
abundance of A. muciniphila, and use this as the basis for the mechanism of regulating Th17 immunity. Protect
intestinal mucosa; Astragalus total flavonoids (TFA), the active ingredient of Astragalus flower, can increase
the abundance of A. muciniphila, and it is related to the dosage and concentration. (2): Indirectly increase the
quantity and abundance of A. muciniphila, Wuji Pill promotes the proliferation of goblet cells, improves the
intestinal mucosal environment and increases the number and abundance of A. muciniphila in the intestinal
tract. (3): Berberine, the active ingredient of Phellodendron chinensis, can activate the expression of mucin in
intestinal cells, indirectly promote the proliferation of A. muciniphila, improve the structure of the flora, and
promote the balance of intestinal microecology. (4: Puerarin, the monomer of traditional Chinese medicine,
restores the growth and function of goblet cells by increasing Muc2 and antibacterial peptide, and increases the
secretion of mucin, thereby improving A. muciniphila. And further increase the abundance of beneficial
bacteria (such as Bifidobacterium and Lactobacillus), thereby inhibiting the growth of pathogenic bacteria,
maintaining the balance of intestinal flora and protecting the intestinal mucosal barrier. 3): Traditional
Chinese medicine directly increases the expression of short-chain fatty acids (SFCA): Chinese medicine
compound rhubarb peony decoction, single-flavor Chinese medicine dried ginger, galangal and the active
ingredients of traditional Chinese medicine such as baicalin and berberine can directly restore the number of
short-chain fatty acids in the intestine, but they do not. Found dosing concentration, dose correlation. ©): The
study found that baicalin, an active ingredient of traditional Chinese medicine, can not only directly increase
the amount of short-chain fatty acids, but also further increase the amount of short-chain fatty acids by
increasing the amount of A. muciniphila in the intestine. (D: The extract of Ophiopogon japonicus MDG-1 and
the active ingredient inulin of Jerusalem artichoke family stimulate the colonization of 4. muciniphila,
increase its quantity and abundance, and then increase the quantity of short-chain fatty acids. @): Phloridizin,
the active ingredient of traditional Chinese medicine sweet tea, promotes the growth of intestinal mucosal
goblet cells, increases the expression of mucin, increases the number and abundance of A. muciniphila, and
increases the expression of short-chain fatty acids. (9): Taurine, an active ingredient of traditional Chinese
medicine, can inhibit the growth of harmful intestinal bacteria, promote the growth of short-chain fatty
acid-producing flora, and increase short-chain fatty acids. 10: The active ingredients of S. chinensis regulate the
Keap1/Nrf2 signaling pathway to reduce oxidative stress, thereby increasing the amount of short-chain fatty acids. @D:
Rhubarb extract recruits mast cells to increase short-chain fatty acid content by regulating endoplasmic reticulum stress.
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