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Abstract: The onset of ulcerative colitis (UC)is closely related to intestinal flora imbalance, with a significant decrease in the
abundance of Akkermansia muciniphila being a key feature. Recent studies have found that active components of Chinese
medicine can improve UC symptoms by significantly increasing the abundance of Akkermansia muciniphila, regulating
short-chain fatty acid levels, enhancing the intestinal mucosal barrier, and reducing the levels of inflammatory factors. This
article systematically reviews the role of Akkermansia muciniphila in the treatment of UC and the mechanism by which active
components of Chinese medicine regulate Akkermansia muciniphila to improve UC, providing a new theoretical basis for the
development of UC adjuvant therapies based on intestinal flora intervention.
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Ulcerative colitis (UC) is a chronic recurrent

inflammatory bowel disease closely associated with
immune imbalance and intestinal microecological
dysbiosis. Imbalanced composition of the human gut
microbiota, characterized by reduced probiotics and
expanded opportunistic or pathogenic  bacteria,
contributes to the pathogenesis of UC. Akkermansia
muciniphila (Akkermansia) is a Gram-negative anaerobic
bacterium colonized in the intestinal mucus layer. It can
thrive within the mucus layer and directly participates in
multiple physiological processes, including immune
regulation, metabolism and inflammatory responses [1-2].
Clinical trials have demonstrated that the abundance of
Akkermansia in fecal samples from UC patients is
markedly lower than that in healthy individuals.
Moreover, patients with active UC exhibit significantly
reduced Akkermansia abundance compared with those in
the remission phase [3-4]. In addition, UC patients with
long-term clinical remission present gut microbiota
profiles highly similar to healthy populations, and
Akkermansia abundance is positively correlated with
disease remission.
Decreased fecal Akkermansia abundance may serve as a
potential biomarker for predicting UC flare-ups and
disease activity [5]. Additional clinical studies have
explored the alterations and underlying mechanisms of
Akkermansia in UC patients (Table 1), further indicating
that Akkermansia may represent a promising therapeutic
target for UC [6-10].

China is abundant in traditional Chinese medicine
(TCM) resources. Accumulating studies have verified that

bioactive components derived from TCM can effectively
alleviate UC symptoms, and remodeling of gut
microbiota represented by Akkermansia plays a critical
role in such therapeutic effects [11-12]. This review
summarizes the regulatory role of Akkermansia in the
improvement of UC mediated by TCM active ingredients,
aiming to provide novel adjuvant therapeutic strategies
for UC management.

Which

1  Mechanisms by Akkermansia

Ameliorates UC

1.1 Effects of Akkermansia and Its Outer Membrane
Components

Animal experiments have confirmed that oral
supplementation of Akkermansia increases colonic mucus
thickness in mice [13]. Bian et al. [14] reported that
Akkermansia supplementation alleviated dextran sulfate
sodium (DSS)-induced colitis in mice and reduced the
levels of proinflammatory cytokines [tumor necrosis
factor-o  (TNF-a), interleukin (IL)-1, IL-6] and
chemokines in serum and colonic tissues. Zhai et al. [15]
conducted experiments using distinct Akkermansia strains
and confirmed anti-inflammatory effects of both strains in
vitro. Consistently, both strains downregulated the
expression of proinflammatory interferon-y (IFN-y) and
TNF-a in the colon of colitic mice in vivo. Liu et al. [16]
found that toll-like receptor 4 (TLR4) deficiency led to a
dramatic  depletion of intestinal Akkermansia,
accompanied by decreased counts of retinoic acid-related
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orphan receptor yt (RORyt)" regulatory T cells (Tregs)
and exacerbated intestinal inflammation. Intervention
with Akkermansia restored the proportion of RORyt*
Tregs and activated Treg-mediated immune responses,
thereby mitigating colitis in TLR4-deficient mice.
Furthermore, Akkermansia treatment suppressed colonic
TNF-a and IL-1B expression, while increasing goblet cell
numbers and mucin 2 (MUC2) production in UC mice
[17]. Collectively, Akkermansia attenuates colonic
inflammation by reducing proinflammatory cytokine
release and reinforcing intestinal mucosal barrier
function.

Amuc 1100 and Amuc 2109 are two pivotal outer
membrane proteins of Akkermansia. Oral administration
of pasteurized Akkermansia or purified Amuc 1100 in
UC patients and colitic mice attenuated inflammatory cell
infiltration and relieved DSS-induced colonic injury [18].
Emerging evidence has shown that both Akkermansia and
Amuc 1100 repair  S-fluorouracil  (5-FU)-induced
intestinal mucosal damage, reduce TNF-o and IL-6
concentrations, inhibit NLRP3 inflammasome activation,
and restore intestinal barrier integrity [19]. Qian ef al. [20]
demonstrated that Amuc 2109 alleviated DSS-induced
colitis via suppressing NLRP3 inflammasome activation
and reducing the secretion of proinflammatory mediators
including TNF-a, IL-1B and IL-6. In conclusion, both
viable Akkermansia and its outer membrane proteins exert
potent anti-inflammatory activities in the intestinal tract.

1.2 Metabolites Produced by Akkermansia

1.2.1 Short-Chain Fatty Acids (SCFAs)

SCFAs are organic acids generated by gut microbial
fermentation of dietary fibers. Reduced fecal SCFA
concentrations are commonly detected in UC patients
compared with healthy controls [21]. SCFAs serve as the
primary energy source for intestinal epithelial cells,

promote mucosal repair, maintain intestinal barrier
homeostasis, and defend against pathogenic invasion. As
a typical mucus-degrading probiotic, Akkermansia
produces abundant SCFAs (e.g., acetate, propionate,
butyrate) with multiple physiological functions to relieve
UC-related symptoms. Recent studies have revealed that
the clinically isolated Akkermansia strain Akk ONE
significantly elevates cecal SCFA contents and
ameliorates experimental colitis in mice [22]. SCFAs
activate the aryl hydrocarbon receptor (AhR)/IL-22
signaling axis, alleviate colonic pathological damage,
suppress inflammatory cascades, and modulate tight
junction protein expression, thereby exerting protective
effects against UC [23]. Wang et al. [24] validated that
SCFAs reversed the T helper 17 (Th17)/Treg imbalance,
a core pathological feature of UC. In addition, SCFAs
upregulate anti-inflammatory cytokine levels, decrease
proinflammatory IL-8 secretion, and preserve epithelial
tight junction integrity [25]. Hong et al. [26] illustrated
that SCFAs relieved colitis through binding to
G-protein-coupled receptor 43 (GPR43) on intestinal
epithelial cells. Mechanistically, propionate derived from
Akkermansia metabolism interacts with epithelial GPR43,
upregulating the tight junction proteins occludin and
zonula occludens-1 (ZO-1) to strengthen intestinal
epithelial barrier function [27].

1.2.2 Other Metabolites

Other metabolic products of Akkermansia include
v-aminobutyric acid, creatinine and ornithine lipids.
However, the direct causal relationship between these
metabolites and UC remission remains poorly elucidated.
Creatinine has been reported to enhance intestinal
ecosystem homeostasis and improve mucosal barrier
function [28], while the regulatory effects of other
Akkermansia-derived metabolites on UC require further
investigation..

Tab.1 Changes and possible mechanisms of Akk bacteria in UC patients

Sample size Key findings

Possible mechanisms of changes in Akkermansia

References
abundance

33 cases (19 patients with active

UC and 14 healthy controls) tract of UC patients was decreased.

The abundance of Akkermansia in the intestinal

The decreased content of mucin 2 (MUC2) in the
intestinal mucosa leads to a reduction in Akkermansia
abundance, which uses MUC?2 as the sole carbon
source.

[6]

54 cases (20 patients with active
UC, 14 patients with quiescent
UC, and 20 healthy controls)

185 cases (41 UC patients and
144 healthy controls)

163 cases (66 patients with UC
in remission and 97 healthy
controls)

10 cases (6 UC patients and 4
healthy controls)

The abundance of Akkermansia in the intestinal
tract of patients with active UC was lower than that
in patients with quiescent UC and healthy controls.

The abundance of Akkermansia in fecal samples of
UC patients was decreased.

The abundance of Akkermansia in fecal samples of
UC patients was decreased.

The abundance of Akkermansia in fecal samples of
UC patients was decreased.

A decrease in the relative proportion of sulfated
mucins in the mucus gel layer may lead to a reduction
in Akkermansia abundance.

In the intestinal tract of UC patients, the content of
mucin, which serves as an energy source for
Akkermansia, is reduced.

[7]

[8]

9]

[10]
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1.3 Akkermansia-Derived Extracellular Vesicles
(EVs)

Kang et al. [29] found that EVs secreted by
Akkermansia enhanced colonic epithelial stability,
reduced inflammatory cell infiltration, and alleviated
tissue injury in mice with 2% DSS-induced colitis.
Subsequent research by Zheng et al. [30] further
confirmed these findings. Akkermansia EVs improved
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mucus layer integrity, reduced intestinal permeability by
upregulating goblet cell-derived MUC2 expression, and
substantially strengthened intestinal barrier function.

In summary, Akkermansia alleviates UC inflammation
and clinical manifestations through multiple mechanisms:
inhibiting proinflammatory cytokines and inflammasome
activation, producing beneficial SCFAs, and reinforcing
intestinal mucosal barrier function.The detailed
regulatory mechanisms are illustrated in Figure 1.
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Fig.1 Mechanism of Akk bacteria in improving UC

2 Regulatory Effects of Akkermansia in TCM
Active Ingredient-Mediated UC Treatment

2.1 Alkaloids

Berberine is an isoquinoline alkaloid extracted from
Coptis chinensis and other TCM herbs. Yang et al. [31]
observed that berberine intervention markedly increased
the intestinal abundance of Akkermansia,
f Muribaculaceae,  Bacteroides, =~ Dubosiella  and
Allobaculum in DSS-induced UC mice. Independent
validation confirmed that intestinal mucosal Akkermansia
was highly enriched in the high-dose berberine group.
Berberine suppressed arachidonic acid metabolism and
reduced inflammation-related metabolites via modulating
the abundance of Bacteroides and Akkermansia.
Moreover, berberine attenuated intestinal epithelial
apoptosis and restored barrier integrity in UC mice in an
Akkermansia-dependent manner. These findings suggest
that berberine alleviates intestinal inflammation and

function by

enhances mucosal barrier elevating
Akkermansia abundance in UC.

Jatrorrhizine, another isoquinoline alkaloid isolated from
Coptis chinensis and Phellodendron chinense. Zhang et al.
[32] found that jatrorrhizine could significantly increase
the abundance of Akkermansia in the intestinal tract of
UC mice. In addition, the expression of nitric oxide
synthase 2 (NOS2) in colonic tissues of mice was
markedly downregulated after jatrorrhizine treatment, and
its expression level was negatively correlated with the
relative abundance of Akkermansia. Inhibition of NOS2
could alleviate intestinal inflammation. These findings
suggest that jatrorrhizine may exert anti-UC effects by
elevating the abundance of Akkermansia, reducing the
relative abundance of pathogenic bacteria, and thereby
attenuating intestinal inflammatory responses.

Protopine, a major anti-inflammatory isoquinoline
alkaloid from Macleaya cordata, selectively enriches
beneficial Akkermansia and reduces the abundance of
detrimental  Proteobacteria, FEscherichia coli and
Enterococcus. Protopine administration effectively
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attenuated DSS-induced colonic injury and inhibited
proinflammatory cytokine production [33].
Mechanistically, protopine relieves experimental UC by
upregulating Akkermansia, reducing TNF-a, IL-1B and
IL-6 levels, and restoring tight junction proteins ZO-1
and occludin.

Matrine is a bioactive alkaloid extracted from
Sophora flavescens, Sophora alopecuroides and Sophora
subprostrata. Matrine supplementation reversed the
reduction of gut microbiota diversity in UC mice and
increased the abundance of Akkermansia and
Lactobacillus [34]. It ameliorated DSS-triggered colonic
oxidative stress and suppressed the production of
proinflammatory cytokines including TNF-a, IL-6,
IL-17A and IL-1B. Matrine also corrected Treg/Th17
imbalance, repaired colonic tissue damage and restored
goblet cell function in colitic mice. Additionally, matrine
upregulated the expression of tight junction proteins
occludin and ZO-1. Collectively, matrine improves UC
by enriching Akkermansia, enhancing colonic barrier
integrity, suppressing intestinal inflammation and
restoring Treg/Th17 homeostasis.

2.2 Polyphenols

Resveratrol is a plant-derived bioactive polyphenol
primarily isolated from Polygonum cuspidatum. In
2,4,6-trinitrobenzenesulfonic acid (TNBS)-induced UC
mice, resveratrol treatment elevated the abundance of
Akkermansia and Ruminococcus gnavus while reducing
Bacteroides acidifaciens [35]. Resveratrol restored gut
microecological balance, suppressed systemic
inflammation and aberrant T cell activation. It also
increased intestinal acetate and isobutyrate levels to exert
protective effects against colitis. Resveratrol exerts
anti-UC activity via enriching Akkermansia, inducing
anti-inflammatory IL-10, inhibiting proinflammatory
Th1/Th17 cell responses, and elevating endogenous
SCFA production.

Chlorogenic acid (ChA) is a core antibacterial and
antiviral bioactive component of Lonicera japonica. ChA
intervention significantly increased the proportion of
intestinal Akkermansia in DSS-induced colitic mice. It
inhibited NF-kB pathway activation and reduced the
secretion of proinflammatory IFN-y, TNF-a and IL-6,
thereby alleviating acute colonic injury [36]. The
intestinal protective effects of ChA against UC are
closely associated with Akkermansia enrichment and
subsequent  attenuation of local and systemic
inflammation.

2.3 Flavonoids

Icariin, a major flavonoid extracted from Epimedium
species, reshaped gut microbiota composition in
DSS-induced colitic mice. Icariin markedly increased
beneficial bacteria including Akkermansia,
Lachnospiraceae and Lactobacillus, whereas decreasing
the abundance of Helicobacteriaceae, Bacteroides and
Turicibacter [37]. Moreover, icariin enhanced the

biological activity of Akkermansia and alleviated colonic
inflammatory tissue damage. Icariin ameliorates
DSS-induced UC by enriching and activating
Akkermansia, reducing tissue injury and downregulating
proinflammatory IL-6 and TNF-a.

Total flavonoids of Abelmoschus esculentus (TFA)
exhibit potent anti-inflammatory, analgesic and
antioxidant properties. High-dose TFA (TFA-H) restored
DSS-induced gut microbiota dysbiosis and induced
dramatic enrichment of intestinal Akkermansia [38].
TFA-H alleviated colonic shortening and histological
damage in experimental colitis and restored MUC2 and
Z0O-1 expression to physiological levels. TFA
ameliorated colonic inflammation and corrected intestinal
epithelial barrier dysfunction. In vitro assays further
confirmed that TFA directly promoted the growth of
Akkermansia. TFA relieves UC by robustly increasing
Akkermansia abundance, strengthening intestinal barrier
function, and suppressing multiple proinflammatory
cytokines including TNF-a, IL-6, IFN-y, IL-1B and
IL-17a.

Apigenin is a naturally occurring flavonoid abundant
in traditional Chinese medicines such as Plantago
asiatica, Trachelospermum jasminoides and Agastache
rugosa. Fu et al. [39] reported that apigenin treatment
significantly increased the abundance of Akkermansia and
Faecalibaculum in UC mice. Apigenin prevented
intestinal barrier destruction in colitic mice, with superior
therapeutic efficacy to sulfasalazine at high doses. It also
markedly elevated intestinal SCFA concentrations.
Mechanistically, apigenin improves UC through two key
pathways mediated by Akkermansia enrichment:
increasing SCFA synthesis to promote anti-inflammatory
IL-10 expression and inhibit TNF-a, IL-1B and IL-6
secretion; upregulating tight junction proteins ZO-1,
claudin-1 and occludin to restore intestinal barrier

integrity.
Mulberry anthocyanins are water-soluble natural
flavonoid pigments extracted from Mori

Fructus.Mulberry anthocyanin treatment significantly
elevated the relative abundance of beneficial
Akkermansia, Muribaculaceae and Allobaculum, while
depleting  the  opportunistic =~ pathogenic  genus
Escherichia-Shigella [40]. It suppressed inflammatory
responses and enhanced antioxidant defense to block UC
progression. Mulberry anthocyanins protected mucus
layer integrity by preventing MUC2 downregulation in
colitic mice, thereby reinforcing intestinal barrier function.
Mulberry anthocyanins alleviate colitis by enriching
Akkermansia, reducing proinflammatory TNF-a, IL-1B
and IL-6, increasing anti-inflammatory IL-10, and
restoring colonic tight junction protein (ZO-1, occludin,
claudin-3) expression.

Dihydroquercetin is a natural bioflavonoid derived
from medicinal plants including Taxus chinensis and
Silybum marianum. In UC mice transplanted with fecal
microbiota from healthy donors, dihydroquercetin
treatment resulted in higher intestinal Akkermansia
abundance compared with the control group [41].
Dihydroquercetin reduced intestinal mucosal damage and
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inflammatory cell infiltration, and increased fecal
butyrate and isobutyrate levels. It alleviates UC
symptoms by modulating Akkermansia abundance,
enhancing SCFA production, and suppressing colonic
TNF-a, IL-1B and IL-6 expression.

2.4 TCM Polysaccharides

Carthamus tinctorius polysaccharide is a key
bioactive ingredient of Carthamus tinctorius. The
therapeutic effects of safflower polysaccharide on
DSS-induced UC are dose-dependent [42]. Safflower
polysaccharide remodeled gut microbiota structure,
significantly increased the abundance of Akkermansia and
Limosilactobacillus, and inhibited the expansion of
Bacteroides. Notably, the abundance of Akkermansia in
the high-dose group was approximately 5 times that in the
model control group. Safflower polysaccharide
upregulated mucin 1 (MUCI) and MUC2 expression,
repaired abnormal intestinal mucosal injury and restored
epithelial ~structural integrity. It also attenuated
pathological tissue damage and reduced inflammatory
cell infiltration. Safflower polysaccharide improves UC
by enriching Akkermansia, reducing proinflammatory
IL-1B, IL-6, IL-8 and TNF-a, and enhancing intestinal
barrier function.

Lycium barbarum polysaccharide (LBP) is the major
bioactive extract of Lycium barbarum. Li et al. [43]
demonstrated that LBP intervention increased the
abundance of beneficial Akkermansia, Ruminococcaceae,
Lactobacillus and  Butyricicoccus, while reducing
UC-associated opportunistic pathogens Mucispirillum and
Sutterella. LBP significantly mitigated intestinal
inflammation, improved colonic histological morphology,
upregulated tight junction proteins claudin-1 and ZO-1,
and elevated intestinal SCFA contents. LBP ameliorates
UC wvia enriching Akkermansia, increasing SCFA
production, suppressing proinflammatory cytokines, and
reinforcing intestinal barrier function, showing great
potential as a novel adjuvant agent for UC prevention and
treatment.

Codonopsis pilosula polysaccharide is an essential
active component of Codonopsis pilosula. In UC mice,
codonopsis  polysaccharide treatment  significantly
increased the abundance of beneficial bacteria including
Akkermansia  and  Lactobacillus,  elevated  the
Firmicutes/Bacteroidetes ratio, and increased intestinal
acetate and butyrate levels [44]. Elevated SCFAs bind to
GPR family proteins and inhibit NLRP3 inflammasome
activation, ultimately reducing intestinal inflammation.
Codonopsis polysaccharide exerts anti-colitis effects by
upregulating Akkermansia, promoting SCFA synthesis
and  blocking  NLRP3 inflammasome-mediated
inflammatory cascades.

Hericium erinaceus low-molecular-weight
polysaccharide (HEP10) is a characteristic bioactive
extract of Hericium erinaceus. HEP10 reversed
DSS-induced alterations in gut microbial community
structure via significant enrichment of Akkermansia and
restored fecal SCFA depletion in colitic mice [45]. In
addition, HEP10 inhibited the production of

proinflammatory cytokines (TNF-a, IL-1B, IL-6),
inducible  nitric  oxide synthase (iNOS) and
cyclooxygenase-2 (COX-2) in colonic tissues. It also
suppressed the activation of NLRP3 inflammasome,
nuclear factor kappa-B (NF-kB) and MAPK signaling
pathways to alleviate acute DSS-induced colitis. HEP10
exerts anti-UC activity by enriching Akkermansia,
restoring SCFA metabolism, and inhibiting inflammatory
cytokine secretion and NLRP3 inflammasome activation.

3 Conclusion and Prospect

Multiple bioactive components derived from
traditional Chinese medicine alleviate UC and intestinal
inflammation through multiple core mechanisms driven
by Akkermansia enrichment: balancing gut microecology,
promoting SCFA biosynthesis, enhancing intestinal
barrier integrity via upregulating tight junction proteins,
and suppressing the expression of proinflammatory
cytokines and NLRP3 inflammasome. At present, the
precise molecular mechanisms by which TCM
ingredients regulate Akkermansia to improve UC remain
incompletely  clarified  globally.  Therefore, the
development of innovative technologies to further
elucidate the Akkermansia-mediated regulatory network
of TCM active components in UC treatment is urgently
required. Recently, an oral Akkermansia-mimetic
nanotherapeutic agent (AM@HMPB@E) has been
developed, which relieves UC by repairing intestinal
epithelial barrier damage and -eliminating excessive
reactive oxygen/nitrogen species [46]. Combined with
modern biotechnologies, including 16S rDNA sequencing,
fecal microbiomics and metagenomic sequencing, the
regulatory effects of TCM active ingredients on gut
microbiota can be analyzed with high precision to
optimize individualized UC treatment strategies. Novel
nanomaterial technologies and advanced molecular
detection methods will facilitate in-depth exploration of
the Akkermansia-dependent mechanisms of TCM,
providing innovative insights for the clinical management
of ulcerative colitis.
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Abstract: The onsel of ulcerative colitis (UC) is closely related to intestinal flora imbalance, with a significant decrease in the
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improve UC symptoms by significantly increasing the abundance of Akkermansia muciniphila, regulating short-chain fatty acid levels ,
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A Akl T FY) = BE AR AT BEA D TN UC e A s i1 sl
RO FE A AR i ) o A HARIG PRI STMARR T UC [
Hh AKK B AR A6 K RT REAILTN (3R 1), E— 2D $7 Ak B AT fiE
JEIRYT UC R iz —

Fe [ vp R G BEURNT Y S, 2T A B 2 T TR
3 AT AR UCHER , U8 LA Akk T AR AR I fig 3 B E B
H UCHER T A B B 2 AR SOV T ARk B A
FIE G UC BLTD , LU UC A8 B 0T 64 4 B
AT

1 Akk EBZE UCHIHLE

1.1 Akk B AL SMBLR 409 4E A — IS 5006 & Bkh 5T
ARk B, TN BRES WA B0 ) SR A I Bian 58™ & 2R
Akk T P 035 39 ) SEBHBRIR £ (DSS) 15 S 19/ B2 I 4%, ¢
AV I 7 AN L 2 v ) 2 1 4 R 7 [iRg SR AE - (tumor ne-
crosis factor-a, TNF-a) . FH4IHE /2 (interleukin, IL)-1 . 1L-6 ] Fl
LR TR Zhai 55 FI AR Akk T8 BEAR ST90 & B0, (4
HIPIRI Akk BRI ABURVER AN A RN RZE s
2 R 4R R FT- 48 Z -y (interferon-y, IFN-y ) #1 TNF-a ) 35
Liu 25 fF 58 & A, Toll BE 3214 4 (Toll-like receptor, TLR4) Bk
2 FEAKK TR D (7 I 25 (0 4 Y R AR ST LAz Myt
(RORyt) P15 1 T 4HAE (Treg) KT T, SAE R NI . 45T
Akk B TT0US , T34 RORt™ Treg ZIL LG A1 805 HA S 0
JE RN, TR TLRA S/ N ZE A 2R o LAk, Akk TR AT [
fRUC/NREE I TNF-o N TL- 1B IR , RIS A&l i rh Rtk
YRR ECR T MUC2 (335" PRI, Akk T8 7T BEAR AR AE A 7
VIS aVNE: )R G X (S NN e =2 753
Amuc_1100 Fl Amuc_2109 37 /2 Akk B SN 1. X
UC BB T2 92 /I BT AR 8 1 G K3 1) Akk T 8% Amuc_
1100, AT 9520 9 P 240 g A 35 i) , 4038 DSS 35 3 B9 UCREAR ™,
FAEDIE R, Akk B AT Amuc_1100 BERSIE 5 i 5-F5UR s
(5-FU) S EUN BUA B B0 , BE AR TNF-ooFl IL-6 (97K F- LA
J AW il NLRP3 4 /A 19 38500 | 19K &2 1 38 b B o) 587
Qian 55 ™ & M Amuc_2109 38 i 91l i) NLRP3 4 AE /MA 4 = 15
) R 3 98 9 R F (TNF-ou IL-1B L IL-6) 2k 3% DSS 175 5 19 45

Ko HUBLAT UL, Akk B LA CH AN AR 1 7/ U I e I
H R AL RAE
1.2 Akk ¥ = 4 09 K4
1.2.1  JE4ENGHIR (SCFAs)  SCFAs J&—2 th 738 41 i &
EE LR 2= A A HLIR . DFFE R IN, UC S 25 P Y SCFAs
IKOFAE B AREMRAR ™, SCFAs W lig b Je 2 i it g i A2
IR IEFE IR B 5L, 2 R B i B R T R, S 320 IR A= 3
Akk BRI Ry ] R A bR 0 25 A6 1, H AR 1 SCRAs (U 2R R
W2 TR ) A Z R BIIRE, A28 UC R ERER . SRoBiiF
GE R I, DA NS5 43 25 11 Akk B P& (Akk ONE) ] I 3%
/N B SCRAs 1 B d , R/ R UCHER ™ 18
WS, SCFAs I JE AhR/IL-22 38 1% , w35 25 7 B gt
15 A SERE K0 -8 B R TR RS, R
UCHER™', Wang % F57 & B, SCFAs 1] i 5% Treg/4ili Bt T
YU (Th17) 240 A iy , AT UC, A1, SCFAs 117 A= 3k
AT LR i e 2 A i R 7K S, T AR 4 240 IR IL-8 A 7K
TR IO L B A e EE M, Hong S5O IT &
B, SCFAs nf 3@ it [l 40H L G 2R A EX 2R 43(GPR43) k2%
M9 o BRI, #FE Akk RS 2R TS R S T
F AMIFRTE Y GPRA3 256, Hsim BB E B 1 occludin FI K
R (ZO- 1) IFRIE  ITCE I L R B soe it
122 HAlh  Akk R0 y- 20356 TR JILIT . 5%
PN A5 , L i A B LA =4 5 UC B A P
KB AT K PIUEF AT AE-S5 058 il A A5 R SR A Rl 3
JoiE Bt B T REAT DG, il Akk T Y HAAR = UC I PE
HRpit—2B 5
1.3 Akk # fa e st &8 (EV)  Kang %™ % Bl Akk T8 70 WA A9
EV b3S W] 35 45 B - R AR E A S M AR, M
M 2%DSS 15 F I/ NRZS I 4 /DS I B . a2k
Zheng SEPURF G RAIESE T IO, , 38 & B Akk B (% EV 7] 38
S B AR 43 WA Y MUC2 B9 235 , 035 285 T e 2 e A
N IE Y, B 3 B R VR

2 BT , Akk TR AT S8 A 0 AR RN R /A 1 3=
K A SCFAs FSE R I 8 BB R , 03 UCTEIR , A S IE
S EARBLH W 1.

R1 UCHET Ak RIS AT ERIAL ]

Tab.1 Changes and possible mechanisms of Akk bacteria in UC patients

AR FELH

Akk BEZE AL AT BEDL] EZ PN

336 (W B3 UC B 19 Bl SRt UC AR il b Ak Y 42 BEFRE R

T 14451 )

540 (i 3000 UC K6 %5 20 91 B Ak 309 35 20000 UC K64 Mt 0 Ak FT 2
(G A 0 UC K635 S5 e 1A

185 18 (UC 2.3 41 19 5 i Fexf B 144 UC S F O3S (EREAS th Akk B 19 5 BE R

UC B 14495 fg et i 20 f41))

IHEERREE A 2(MUC) &&= T, S50 (6]
DL MUC2 1R ME—BIR Y Ak B 0 =B [

FERRERL 2 PR ALK 3 1 RO ARXT L IR (7]
T HE 2 55 Akk BRI B FEAIT

UC B FmE M0 Ak IWRERDRIRIATEE D [8]

i) B

163 4l (LB UC o 66 Bl ST UC B M2 EREAR 1 Akk B A0 F BE AR — [9]
897 i)

10 (UC (3 6 0 SRR R 4451])  UCHEEHYZEEREA - ARk B REFEA = [10]

TE " ARERIFCHR T AR B Akk E ALY T RESLA .
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Fig.1 Mechanism of Akk bacteria in improving UC

2 AkkHFEREDEEMRSETT UCHEER

2.1 Admd NEEGEE M 2 v SRR AR IO 43
BB — 2 SR A . Yang S57 BFGY , fH/N
BERRT , DSS IS UC /N U Y 7 18 b Akk B f_Muribacula-
ceae , Bacteroides . Dubosiella F1 Allobaculum W) =5 J& ik Z 340
Wi i R 5 UE & I Akke PR A o 0 e/ NBE B P A A R AR N
WEEE, MHN, LI NEERGE S I Bacteroides Fl Akk B
=R B A3 e A PO TR A A, 080D A AR S X
W o RIS BETRE A 3 ARk TR B4 = BE L A Rk UC
RN B A 8 PR T, B T DR R BE . B/ NEERR 1]
FET AT 14 I Akk P09 T2 B2 Dl AR S I -3 5 i 3 Bt B 3
AE, 0% UC KA

2 AR — A 22 B v 5 88 41 BB S5 s b 2
TS HE RN BRI P LRSS . Zhang 252 % IR, 25 ARG8T 0 3%
HInuC/NEMIEH Akk IR . AL, Z9ARIRIA T ) /N B
(45 i 41 20— S AL AU A BE 2 (NOS2) ) ek i B R A1% , Hik
IRIKOF- 55 Akk B AR 2 GO G, 40 NOS2 7T LZE il
TESRAE o HE7R Z5HLA AT BEE I 0 Akk B ) = AN R T J
TR B I T8 SR RV, RAEHTUCHE

JER BT e — o S e b A 0, A2 24 T Tl ) 2 e
RGP Z— o JEBT R 25T Akk A 5 20 0 TR
PSR TG T K AT AN B 0 B 5 e A, BB ik
LR 2 REA G DSS 175 S /N A I SAE R, T4 il 28 hE
TR $RR SR R T R G Akk T 09 E R [
FRAAEH T TNF-o IL-1B IL-6 AY/K LK T e B it 42 8
70-1 Ml occludin 1YZRIRIK-, NITTA B G2 # DSS 175711 UC,

WS T TS TR AR, R,
W Mﬁﬁ%ﬁ?UCd‘fﬂ%L@ﬁgﬁéﬁﬂ’JTﬁk HaP Akk B A
FLRRAF M A, WS BET A0 DSS 1S 10/ R
gl \iwcm;% A BRI D S RE 41 M A - TNF-o IL-6 . 1L-
1TAFIL-1BIY A o EAh, w5 S0 AT 120 9% 75 Treg/Th 17 412
RAFAHIGIT/NRE AR o R, ¥ S0 0T 35 DSS 7 T 10
TR FIFRR AN A Bk, O L R ZE i o S R occlu-
din %uzo LIFRIE . ORS00 T el k3 i Akk B4 28
TR A5 o ot B S A M R P 1 & A AR 2D Treg/Th17 20 i 2k
@J,Mﬁﬁﬂt.%%UcNﬁo
22 Z®E AHPEUE R AR YL,
SRR T2 Rl . BT HRE , 76 2,4, 6- =R IEIR MRS T
B UC /MR, HEERIEIRYT 5 Akk B 1 Ruminococcus gnavus
932 BE 5 34N, Bacteroides Acidifaciens 1 -FBEREAR, (128
P R A O O VTR S A BARAER S RE SR A T 40 i
Bio WEAN, AR REAIT R RERE SRR T R KSF-, % UC
/N BURARAVE T . A 22 B AT Al 5 1 Akk TR Y
BE BRI 1L-10 (977 A= I 955 P Th1/Th 17 241§
KA SCFAs /K-, R HEHT UCHET .

SRIRR (ChA ) & P 25 G ARAE ) YRR DU 8 5 2
P4y 22—, TFFE4R7R , ChA THUS W38 N T DSS 75 45
Jia & /1N B Ak T B LG A, D 1 910 1 NF-kB {5 53 16 A 15
PERIIEVEANMI P T IFN-y  TNF-o 1 1L-6 [ 4330 , 3% DSS 1755
B ESE I 40, 7% ChA X UC BIAES 1R FH T fE 5 Ak B
B BEREING | T 30 A4 B ORI A O
23 HEAE  REETRMNNERNREEEAAY R
— P EIRAL A Y . BFICRM L TR T T, DSS i T
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M2 1 98 /N Uz IE R, A 55 7 Akk B L Lachnospiraceae Fl
Lactobacillus i 2 3% f , i Helicobacteriaceae . Bacteroides Fll
Turicibacter J/V0" o [RIE, 2 2F FE 47 T W9 Akk B 250 25
& PE . BEAb, BB 2R FEHIRYT T AR fif 8 B 20 28011 R RE T
o PR ER AT T B I Akl B A 2 BE RN M ol
20 L5495 R AT 28 E P - TL-6 F TNF-au 7K -, L)k 3 DSS
PHREHUC,

BUFKZE S (TFA ) 2 A s Bk 5 18 TP R B ik &4, B
AW FERPUR R MY IS . BRI R B, S TFA
(TFA-H) AJ W VK DSS 1755 (10 I 18 T AE S I, T4 Kb &
LT AKK A, TFA-H IR W] 842 DSS 1755 (1) 52 50 25 1 o 45
i 4 AN L4007 , HL TFA-H 20 B {5 MUG2 1 ZO-1 132
SEMRIE BN IE KT o HAN  TRA 25 035 45 17 46 i S )00 AN
R BRI REREAG s TRA FE RSN ELEE R 0 ARk T IR . 32
7R TFA T REE 38 IR 1 0 Akke T80 719 =2 138, 1000 7 T2 o ks A I
A AE N T TNF-ou \IL-6  IFN-vy  IL- 1B F IL-17A F 7K, 11
IR UC,

TR R I RN I — R B I W) AT 2 A
M GET b2y rp SR . Fu S WRSE I, 76 UC /N A
HIh R RIBIT R B T Ak B M Faecalibaculum
B AN, TSR AT T4 I 4N B Rl R i 405, OF LR
i T LM e v LA TR A R TR . TR R
T B EH0N SCFAs /K-, 4875 738 2 7T B3l 1 48 Akk 3=
B, — 77 R /N I T SCRAs 4, SR8 N 1 1L-10
IR IR 28 I F TNF-ou TL-1B M 11L-6 23k 5 I — 5 T L
BB TR 1 Z0-1 . claudin- 1 Fl occludin (%35 , IR E
TR e, MRTFERCE UC 8] —a e .

FMEAE T F 2P 2 AL PR — KRR
2R TEIZACE Y . FFITR, ML ZIET7 T LUK
HHNA 25 AKk B Muribaculaceae F Allobaculum FAX =5 Fl
VAR T AE A % 41 T Escherichia-Shigella BI7KE, oAb, S5kt
A6 2% A RE LA 10 98 RE BN AN B SR B AL B A BE oy , afk
I UC; R, SRR 2T I 45 7 28 /NER &5 s T MU C2
BT R AR AP R I ) e e M, DT M 5 i 3 B TR L 11
il ok . RN ML F T RRE AT B I Akk
WARAR S 7 TNF-o JL- 1B TL-6 HIZK I i 46 A7+ 1L- 10
197K, IR PR A 45 1 S 43 i 45 A1 201 oceludin Fll claudin-3
(R, TR AR S SN A b R SE B A B0 Bt s o
M UC,

UM B — R R LT A RIK G 24 R AR AR
SR EYZEETR . DFIERT R Z S0 3R A BB AE B
/N ERZEAB B HE Y UC /N BB | 5568 A ZH AH L, — S0H e 224k
B /N o Akk B R AR R Ak, AU
Yol T /N BRGS0 40 0 8 M A I, I S
R SCRAs(CT AN T IR, HR 2t T rgid ik
R Akk B B9 ZE B H2 TF SCFAs 7K S LA Bz 1 i) 45 iz 20 42
TNF-o IL-1BFIIL-6 235 , X G2 UC R S —E P EHT
24 FEHLBEE ALSHRDAOIE D FEA BN

Z—. WU, L0 2R DSS & 1 UC TR 6 7 RCR
SRR L8 AT LR T8 P L A, B
Jil Akk B A Limosilactobacillus W £, 43| Bacteroides 1) 3
BE o JUHIE Akk B, @ 2T AR 2 b B /N B Akk B
JE L NIRRT B 1 S % . DLAh, 048 2 MBS BE R 1 1
(MUCT) R MUC2 (422 15 W S 39 0, A5 2008 M 8 ) o 43
15 IR L B 5 I SR o Z1AE A T DAV B 1
R i T8 AR 2R . SR W LT AR 208 P RESE i 1 I Akk
B, B A E ] 7 TL-1B . TL-6 . IL-8 Il TNF-a Y /K 3 B
B DR LR, A A0S UC /N RAGEEIR

M Z W52 2R R b A BER B 2 — . Li %S
R, T 2R /N B IE N Akk 7  Ruminococcaceae
Lactobacillus F Butyricicoccus W= B 8 Z 35, If Hgib 175
UC M IHL S BU% 1 Mucispirillum 1 Sutterella W, [F)H}
MR 2205 FT i 5 B N UV I ARRE SO , B 25 I 4l 41 254
RS R claudin-1 F1 Z0-1 3k, I W E N7 op
SCFAs i, $E/nHIFT 22 0 AT B3 12 38 i Akk B 1) 2 )5, 34
JIN SCFAs & | FAAR A AE A T TL-1B  IL-6 F TNF-au it /K S B 44
S bR EDIRE , SRR UCHEIR , A BN T FiA YT UC AY%H
B/

B LML S P — RSN . BFIE AL, 5
S LM UC /MRS BB h Akk 1H S5 AT S 2
JIE SN, R e T RERE B T S T T TR L], 2P
JnfaiE o SCFAs (Z R AN T B2 ) /K-, kM i SCFAs 5 GPR &
1454 ] NLRP3 S8 E /IMA 006, Tl 7 38 5™
PRI S 2T BRI Ak B0, 234 SCFAs
M7= A NLRP3 RAE/IMA S0 , B4 UCTERT .

WL TER AT 2 (HEP10) & P 25 4 1 S 26 A A 233
Bz —. W58, HEPLO 8 o 35 30 i Akk B AYF1E,
56T DSS T I A T BEE AR5 AR 4k IR, HEP10
TG, /NERFEE  SCFAs & 1A Irik &, 1AM, HEP10— 5
T AT 25 B 58 /N BRES B 1 80 TNF - IL- 18 IL-6 15 5 Y
iNOS B COX-2 By 77 A2 5 o5 — J THI BB b 25 7] NLRP3 4% /)N
& % F kB (nuclear factor kappa-B, NF-kB) 5 MAPK i #% (14
WG A U DSS B R /D RUE M UC Y SER o 48R
HEP10 7] g1 34 i Akk PR (9 =5 B2, 350 SCFAs 17 2E , il
HRAE P F TNF- IL-1B . 1L-6 B RAE/MA NLRP3 [ 235, £
PLUCHEH

3 SHiESRE

22 v B 24 1 G 3 I Ak B B 1T R T
TE R Rt SCRAs P A= 358 fiz 15 5 B T il (398 % 2%
B AZRE) SR R AR A F (TNF-o  IL-18 . IL-6 55 ) il
ARAE/IMA NLRP3 1) 2615 5 2 AL, & #7035 UC SR A2
i i SOREVE o R, [ P9 A A I 5T R rp i 2 6 1
WY Akk 1 F S, AT EE UC BB FMLE] & A,
I, I & 3 AR — A3 7R Ak BR7E 7 ORE 235 2 43
BB UC PR FHBLE ARG b B, A A& T —F
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1R 475 1 18 B Akk BRI 24K IR 97 5 AM@HMPB@E , iZ 44K
TBYT R R M b R B RN B e 3 Tk SRR TR
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