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Abstract: As a key group of the gut microbiota that helps maintain intestinal homeostasis,
probiotics have attracted significant attention in life science and medical research. Akkermansia
muciniphila (AKK), a strictly anaerobic Gram-negative bacterium, has swiftly become a central
topic in gut microbiota research owing to its unique metabolic properties and considerable
probiotic potential. This review systematically summarizes the discovery, physiological
characteristics, and isolation methodologies and screening of AKK, while placing a particular
emphasis on its role in preventing and managing a spectrum of human and animal diseases
(including tumors, neurodegenerative disorders, metabolic syndromes, and inflammatory bowel
diseases), thereby offering novel perspectives and potential targets for disease intervention.
Furthermore, this review elucidates the core mechanisms underlying the probiotic functions of
AKK. Specifically, AKK exerts beneficial effects on host health and therapeutic effects on diseases
primarily through three key pathways: modulating intestinal microecological balance and barrier
integrity, regulating systemic metabolic processes and immune responses, and mediating intricate
crosstalk between the intestine and multiple extra-intestinal systems. To assess the translational
efficiency of AKK, we summarize the current application status of its functional-related proteins
and preparations in health, analyze clinical application scenarios and potential, and discuss existing
bottlenecks and challenges in industrial application. This review provides a comprehensive
theoretical reference and directional guidance for future basic research, application development,
and industrialization of AKK.

Keywords: Akkermansia muciniphila; disease prevention and control; probiotic mechanism; active
protein; clinical transformation
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Table 1 Isolated strains of AKK
Strain name Separation  Sources Carbon References
year sources
A. muciniphila ATCC 2004 Feces from adults, breast milk Mucin [31-32]
BAA-835
A. glycaniphila Pyt" 2015 Fresh feces from reticulated pythons Mucin, [33]
galactose
A. muciniphila PROBIO 2020 Feces from Chinese adults Mucin [34-35]
A. muciniphila SNUG-61027 2020 Feces from healthy Koreans Mucin [36]
A. muciniphila G8-211130-22 2021 Inside the intestines of goats Mucin [37]
A. muciniphila Timepie001 2022 Feces from Chinese elderly and healthy males Mucin [38-39]
A. muciniphila 007 2023 Feces from healthy infants and toddlers in Hubei (China) ~ Mucin [40]
who have not consumed any probiotic products
A. muciniphila VB202 2023 Feces from healthy adults Mucin [41]
A. muciniphila FMDO1 2023 Feces from forest musk deer Mucin [42-43]
A. muciniphila Amuci-3 2024 Fresh feces from healthy volunteers Mucin [44]
A. muciniphila Amuci-5 2024 Fresh feces from healthy volunteers Mucin [45]
A. muciniphila 11 2024 Feces from healthy infants Glucose,  [46]
lactose
A. muciniphila ONE 2024 Feces from healthy individuals Mucin [47-48]
A. muciniphila SYSU-85 2024 Feces from gastric cancer patients Mucin [49]
A. muciniphila 09 2024 Feces from healthy infants and toddlers in Hubei (China) ~ Mucin [50]
A. muciniphila 86 2024 Fresh feces from healthy children Mucin [51]
A. muciniphila 21 2024 Feces from healthy infants in Hubei Mucin [52]

RS (1 1),

TEMMIEAOCHEZE T, Xu SFPOHIESE AKK 43
WA T T e R RT HE 5 B A B0 R RE IR YT
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1 AR R i A LG i R N K ) S A A
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S IR 3 3k R i 1 B B e A v L R R
SRR S PER IR . EL A TR B e LR 3- ity
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U5 2 8 T 3h 1 256 5 I R S I 1 B
5%, e IR S i i A o B - R R Y - R
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Beneficial effects of AKK on human diseases
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Figure 1
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The role of AKK in the prevention and treatment of human diseases.
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%, HAFR S FUMR A AR W v OGS 98 A 240 P IR
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Beneficial effects of AKK on animal diseases
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4

Treatment as
substitutes for antibiotics

Figure 2 The role of AKK in the prevention and treatment of animal diseases.

http://journals.im.ac.cn/actamicrocn



3780

JIANG Yunxuan et al. | Acta Microbiologica Sinica, 2026, 66(8)

IR o EFXTE IR, Zhu FPRR R,
AKK A TEAERS 7B e A, i3 G B AR 4
Mok . B A 2 5 R 2 IR Rk OK
Vo GRS K E R RS RE . Rk iE b
B o B HG 5E AT AT AL SR R IR T IR
(Salmonella pullorum) B Ye 1 1%, 1) 4f 4 7 18 %6 ik
Pips . ARG S A RN, 3 R A E R
I Ty R S X i R R PR R

Zi LTk, AKK fEZWFP . 2900 2R
Gy o 15U v 4y e B L I ) T AR T
RER I B E YRR ik . AV E R RS
YEFRILI Z R0, A OCTSE Sl sh e B 2k £
Bife . WBTIRBT AT A . RS RS
S5SNI B AR T B T IR S R e S R
FeAilf

3 AKK Hy3z & AL

3.1 FETBEMESEREIGE

AKK i i s G KA . TR
S5 B0 TR Y AT R BB, DA E O A T Y
1R72%, Ae¥emE M 2 miREtE, 5K
A W FEH,, = S5mEng R, i’
A 25 R G s A1 00

RESGEARAR ML . e 240 B AR Sy OGS A T A7
REMS LS, 38 3 PO SR AR A DG o 1B = B 48
JE SN 5 1 Tregs W3E 4336 IL-10 912 A1
KRR EEIER, e 44517 18 e e oA 5
M5 W b e 4R e is m B0 e A b o
SRR AT S, R B AR i AR 1 T R R 5
PRANME P S RE 7, R I 200 I ) A W
IR, Il a2 m i A5 175 F Tregs
3465 TL-10 OB, Tl BE R 0E | {2
BB, ARk S i i Y R A
HRENON. B SLEEE R, AKK fE6E LR
fil i 1B R WZ 5 W b B R E RS, S 54k
A B B A e e v, ek AR e
Yy TR S 6102 I S 5 5 Ak X — R R ER

P4 actamicro@im.ac.cn, 7 010-64807516

AKK BREFHRZ S b B s, gy ipitht
REsg N A MUA ST, HEM AKK 7T RE
A e R B bR R E R, R
TR 25 A AL . B B T B S T BE A DA 4R
R, dEmOR R SR AN B 4 M B B K
Tregs/IL-10 Hll 1 B0 T5 4 (R OCHE B oA EE ;. &
MRS RE S B T . R P ISy
B[R] 1 FH S 800 P T G 28 s I B AR 1, B
LR AR 1l X —“AKK- 5t -2
BRI, AKK B LR R A 5
o E P A, ST X A FE R A O R AE
AT RN (B 3)
32 PEKESRERNK

AKK RESE TR T R 5 e i . EAR
W, B ZTERIESS AKK 25 A kfgh:
FRBHATT, E Ik R e A . BRI R
SRR B PR AR G B DA SEU O
FEBR, HEFEREACTT MBS EL, b
e D) T g o B R R L ALY AR R R K
-, AR AKK IRREF=A: 2 2-F3E TR . H
H IR A=Y, BUA BFIE R0 1AW kAl fE
S 5P YU KR AR A A U0,
FEGPE S SAE RV T T, SEEGTESE R AH AKK fE
BE I 6 TNF-a, IL-6 2542 5 [N FROBEC, (it
TIL-10 2550 R A 430, TSR it i 1 4> B
PEPERAE, X RAEVERIG . MeREAE S5 2 A P
YEHT; #E—A98 R, AKK ) OMVs oiifE
LN T il T 5 TLR4 2552 IS5 4 Va5 s
RG-S, - ol K G 8 FIEE IO B R
Bt A S IR AR B HR B, R D B e
LR B2 AN 1L TR I /A B A TR F )
A S50 22 0y IR F2 A T o8 5 R TR AR/ 2 1)
FEER
33 NEEREHEXEEH

AKK BB T2 RS2 AR, it i
FEYIEAE S S5-I - 4
“HZE- N AT N 2 R GRS, ASLEETR]



FEHIFT 25 | BUEY~AAR, 2026, 66(8)

3781

Mucin layer l

Tight
junction

(0}
Tight K"

junction K" l
ot
®

Dendritic cell

IL-10

Gut barrier
integrity

Regulation of
immune responses

Macrophage

E3 AKKET BT EMESS RSN E4E R R R

Figure 3 AKK maintains intestinal health by regulating microbial ecology and barrier function.
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ELXT g 308 TR 45 #9 TC B 35 52 . Amuc_1100 25
F RS RET TR BR TR R . Xu IS
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