Ml XEZHR(EZR) 2025, 56 (3) : 619 — 626
J Sichuan Univ ( Med Sci)

R R R SRS R AN R ES T RARERE
fﬂ Ha 1,2,3,4 }ﬁ;%z,&z; &mw 1,2,3,4A

1AL TP EZRAEFERNE 8 (MEFH 110847); 2. 30 TR BE2h R EE 4 BliE HETRE AR (JRFH 110847);
T8 P EM IS I T 080 % (JEFH 110847); 4. Mwu‘ﬁ*ﬁ[:é%%ﬁﬁ« JSE?IQIEI%HJ’J‘E)%AL% S (PRFH 110847)

[HZE) HFi5RE 528085 FR (type 2 diabetes mellitus, T2DM) i & 25 & RAFTE B VIR &, T 11 HLIAAR 915
B GPENE B -1 B O AESENLH], FEAE R ) R AR S AR AR R AR R 28 T R A B E . AT IESE,
Jo et MLt i 2 18 T REAA B T2DMUR R I SCEIR T . A SCR G453 T I B BhE Fedifi 2 5 T2DM A R AL 5 AR BE 241
TR M, %t v B 24 U B 5 B R P2 T2DM P ol s b A T4 5 A, B i Zh R BR 45443 55 T2DMUR s 1)
RXFANH MR T LW, HApFaEDRIAEILRRZ REETR. PRELSSIGITT2DMA] AR ESHIESTR . 259
R L K 2R mR YT AR 2 T RS R AR o SRR T84 R VE R 45 B IR T T2 DM A3, [ 52 17 266 Ao o o J e
FRRAFFE, Ml R R PR AR

[E8R) mFEER B 28 PEZY mEER BRI

Role of Intestinal Mucosal Barrier in Type 2 Diabetes
Mellitus and Research Progress in Chinese

Medicine Interventions

YAN Cong ®"**", WANG Qigez’ >4 ZHAN Libin ®">>**. 1. College of Basic Medicine, Liaoning University of
Traditional Chinese Medicine, Shenyang 110847, China; 2. Key Laboratory of Ministry of Education for Traditional Chinese
Medicine Viscera-State Theory and Applications, Liaoning University of Traditional Chinese Medicine, Shenyang 110847,
China; 3. Key Laboratory of Liaoning Province for Traditional Chinese Medicine Spleen-Viscera-State Modern Research,
Shenyang 110847, China; 4. National and Local Joint Engineering Laboratory for Integrated Chinese and Western Medicine
Prevention and Treatment Technology on Cardio-Brain Diseases, Shenyang 110847, China
A Corresponding author, E-mail: zIblibin2021@163.com

[Abstract] The intestinal mucosal barrier is closely associated with the occurrence and development of type 2
diabetes mellitus (T2DM). It plays an important role in maintaining the homeostasis of the internal environment and
resisting pathogenic invasion by regulating the metabolic homeostasis, immune response, and microbial-host interactions
in the human body. According to recent studies, intestinal mucosal barrier dysregulation may constitute a key link in the
pathogenesis of T2DM. Herein, we systematically reviewed the mechanisms by which intestinal mucosal barrier damage
contributes to the onset of T2DM and the latest advances in modern medical intervention strategies. We also discussed
and summarized the latest research findings on using traditional Chinese medicine (TCM) to regulate the intestinal
mucosal barrier in the management of T2DM. Currently, the causal relationship and mechanisms linking intestinal
mucosal barrier damage to the onset of T2DM remain unclear, and systematic research on the synergistic regulatory
mechanisms of approaches integrating TCM and Western medicine is lacking. The approach to manage T2DM through
the integration of TCM and Western medicine can provide insights and basis from multiple aspects, such as TCM
syndrome differentiation and treatment, balancing drug properties, and multi-targeted therapy. In the future, we should
fully leverage the advantages of integrated TCM and Western medicine in treating T2DM and conduct in-depth research
focused on the intestinal mucosal barrier, thereby informing evidence-based clinical applications.
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TEZERSE 37 ) SO B 1k B0 1 20 35 37 M S L Y
XUHE AR A R 4 G SRR T o BB 0 WL o 98 B g 18 R
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4 B A F A 2 IR, I SR VR AR R AR 2
(lipopolysaccharide, LPS) &5 & AU AAE , Fe 2 A il
IR, BT BRI EOCHR, FX0 M R I B4 44 5 DI RE 1
BT, B A I T2DMAS I A Fo H 25
T2DMJE T+ IR “TH v "Wk, — Ay T2DMATIE
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T TR (RIF-AHRIE )IE: "R ZE, 4
FUMEE - BB H e Z A0 W . IEH 2 AR,
T A b, BOHA R, PO, SR O 2
THE T RTIIB B, AR S B EAT AT AT T, WS B0
TR s CBEEATT-HEME A0 )5 “IES /N A,
IR FOE Ty 6 K V81 T 3 5 < FUE IR 4% s ML i K i, 530
WA, KRR B, I A LA A S A D RE RS
BACHIFFE R B, v 2 25+ 103 ik 20 4 B R4 L) 52 B
RANESR B2 52, e 1o P42 i 1 R AR 2L I S A | i
B EREARRIKE | (R = AW A X
i 1B G P A T BRI A, e MR AU SR S
IR P9 AH A AE A K, & i T2DMBERE . TR A
AT 6 ot B 481 405 26 T2 DM BRI, 2555 B o
PR 257536 Y7 T2 D MY 6 15 7 s D e s sk 75 TG ) fme o7
I8, A BT R BE A TEIRYT T2DMGURAR fiE 2% 5 R0k
WFFET5 ), (R AR GE e 5 BB 2 1 Rl & B

1 BAFEREZS5T2DMEERE

T2DM AR AL 52 B 2 K 58 BAE FHIAFAE .
RINGETR B A W BB . A2 R W BLGR B L e e
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[ T G R — N S A I N R 4, LA S S AR
A A EAEN], SRR GEH A IEE, LEAH 2
TR 245 9 75 T K A48 T T S sl B IR VR P R,
FCRBE R AR B2 TP 0 S 55, BB
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T EA R . AR DI RE R A BARET, T RAR

R0 22 G B e, A3 BE W 5, DU AT e fih A AR 46
i, P AT N B R IMAE™, HESH T2DMAYIR & JE
JV T R AT TR 25 S BORE TR 1 32 400, BN N 2 R 5 312
PEARIE SEAE, R BR B 5 R A AP ANIR™ JEEBE T
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YRR 5 e bR — . T2DMEEF/BLLIE R T
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IR AL - -a(TNF-o) S0 48 R 1 B 235, DMl 4>
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SCFAs) AT 12, RERE LA B PAEE, i 2 EUR T
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TR -y Z ARG SRR A0 MR B R 2 e, B
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354 5% B33 ISR 1 I MUC2H R L, BEL L 20 T i 12 e
il RGEE U RME, iR EFR AR iEA Y h Vibrio
choleraeif5' 585 FH %M, Listeria monocytogenestiiiil 2k
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L, il e Vi S 5 T2DMIW A AR IR . sIgA
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T2DMA RN RS TR/ FEY (g bR e 2t
R NIRRT (1) SCEE T BE DAY, FMTREAS 4 e 1 240 1
PEMAENUATE RS . AIEM TGS BORECS — HBUIR
Ao 2 A AR SRR A A PTG T2D MR 11
o 5 FEARBURMA BT A8 B A B i E e > eAh,
TR I 2 s v 8 4 1 i 20 B 7] 2% T2DM, i
BRI o QR B 2P A=A (W B R A R, PT AR A 2
JIEB# R, B7 1k P B 2L, 3 AT A S R AT OB A Y 52
W), AR R 4000, MGET2DMAY UG, HIRE 2
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Fig 1 TCM regulates the intestinal mucosal barrier for intervention in T2DM

SCFAs: short-chainfatty acids; LPS: lipopolysaccharide; TLR4: toll-like receptor 4; TRIF: TIR-domain-containing adapter inducing interferon-f; NF-kB: nuclear

factor kappa-B; TNF-a: tumor necrosis factor-a; IL-6: interleukin-6; IL-1f: interleukin-1p; IL-10: Interleukin-10; CAT: catalase; SOD: superoxide dismutase; GSH:

glutathione; MUC2: mucin 2; AMPs: antimicrobial peptides; IECs: intestinal epithelial cells; Zo-1: zonula occludens-1; pIgR: polymeric immunoglobulin receptor; IgA:

immunoglobulin A; sIgA: secretory immunoglobulin A.
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(BB b il ) B0 IR LW E R,

B F2 BTG A3 /N BE R RE A8 B IR T2 DMK FUJSEBE T
1] AR AT B TR SE B2, T 45 42 i Muribaculaceae
AR IR BT R _BAHRX R, B T2DMK LAY T HE
ZRLPY . I M T 2 R RIS PR 24 (ABP) I T
FEHSCFASI AN A -F i, 48 Alloprevotella, Bacteroides,
Prevotellaceae_UCG_001, Prevotellaceae_ NK3B31_group#il
Akkermansia, % T i SCFAs//E B A 5 I GLP-1/GLP-
LR/ BRI /25 I A/ c AMP B, TT 45 5 L
i i 2% 1 B R T2DM™ R, H 2, REREHIK
B R RTE, O P R Z2 85 (CSP) Rl ad i 3
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B il 5, % T2DM/ )N BUBEAR AU R AL
3.1.2 T B

TS - B PERRHAN, W BRI, 5 1A, RERS
A SCFAsI 4N U Bacteroidales S24-7 group_norank,
Parasutterella, Prevotellaceae UCG-001, Ruminiclostridium
FlRuminiclostridium 92 L4 G AP 0 3 & 48, WA G
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T2DM K SREYBEIR AR, 2% - N EERCAL, B%ETS K%
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PEHEARTHRR AR | 25 EUIHER 53004, Do/ e 25 AU IR 43
WA, BEARR b/ db/IN U TECH 75 PEARAS | 158 7 1 e BV
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B ZGREIXT2DM B IA /R,
3.2 MIREEMENNRY

NS RAN TR AR A R, HAL 2 o NS A
Rg5ZEf# 1 B RSpdb/db/ )y Bl e UBEAEAR, 2 5 B AR AL 1
HIEHFTNF-a, IL-6., IL-1p7KF & 3k, FEAGIM 2K
LPS. IFHETLRAM S AAEE H, 005 1 25 g o il 1 e 2K
A, F/B LU AR 2 REAIG, 34 DU e ) AT B T
(e A RE G A — )bl 1k KA bR 18 i D,
25 R B A it 22 (DOP) T $2 7+ Occludin,, Claudin-1
FZo-1 mRNAZK KK, il ik LPS/TLR4/B- T 4L R TIRS:
B AT 42 2 11 /NF-x B D LPS B T . 101 1L 78 4 i [
FTNF-a. IL-6. IL-1B/K-F-FIE AL B0 11, A FETE
Helicobacter, fi¢ £ 25 £ R Allobaculum ., Bifidobacterium#ll
Lactobacillusi 3458, A28 i T2D M/ BRURE G 115 D) e
e, B ECHMUTTH B, B az, 28 (APP) Al 5@ i 11
il T2D M) L7 S A I It 4 Al Ui L A 4k B ik
it A% e T KPR 48 B F-LPS . TNF-a, IL-67K°F, {2
LA FIL-10/93235, L188.92% 3k JF s 2L il 1
T AR R I, IR A s W AllobaculumFl
Lactobacillusfi A= 1 (5351142 511.72%H130.70% ) AR
SR 2 T2DMY M B BRI (RIS L, (P2
=08 ): A TN, B, & U RN B kg,
L aiib g sra(AEPSa), il i i T2D M/ L
Allobaculum . Alistipes, I8 /V i BR A FRuminococcus_
torques_group KT ¥R A IB A FE, 1M 45 1% TLR4/NF-kBil
PG, 1R 1 R H R Rk, DT A
FLARAR,
3.3 PEATNHERE

5.0 TE RIS K, g R AR, IR RS iz 1
e, FEINHI 451 b Rz 40 rh HD ACH A W [RI i, AT i 2542
HEGHE BEEZ IR R FRIA, FEMT4 5 TGF-BRIIL-187KF,
P CDATTANML 734k, AEFFIA T S a2, WRIZ I 1 Jo i
IIRE, ZeffT2DM™ . {0 AL 75 w] i vl i 4 40
SEMMIThL, Th2, Th17 HHI K Fe &5 T-bet 5RORa, 1
JNTregZi A LU, e T2DM A BRI & ZHEHT™ ™, MUC2
e AR TP R E IR G 45 (Peyer's patches) , 3G BN 43
R sIgATR AN . LAG I £ 0 PR A O B8 AL i
AR EIHT2DM K RE5H Zo-1, MUC2, OccludinZik, i
BIih bR, MR T2DM K BRBEIE K, HhiE KK
it 45 S N A PR RE R IE T R, AR T
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WAL HE 25 7 h Ig A A0 A I IS 58 5 404k, 2 B 2 1Y
sIgA, A A T 18 5 i Fh B S e DO BER . e R A i R 2R e,
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B A HE A B S 2R S A B T R
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DA A0 I A O B g D A P A 8- R B ik
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ik, If ek 4 B RN I, R 2l T2 DMK B 1 i
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W . Blautiafl Akkermansia) K iU 1 T (A VU AE A 2L K,
FhE TREE AR RR 7KV, A B T B R B e,
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PERMFEZ N o BRI 2 W 508 A b 70 4 A 1 4 A=
JG. EMT . S NINGERUZ R BE | (et o R s A 20 E 2 gl
FET-H R WP BRI T2DM. i 3 fe A A0 T AR A A,
LA BARIEANTF) i RGO HE A AL EMTAT AT B
Hh s 2418 42 i R R B YR YT T2DM 2 A A, A Hh e 12
58T T2DMEEBERIE 5 )0 7R : D2y PR3 oAb
0 5t R R BEIE T TR VR T LA ) B AACIR 2, [R] IR A PG 1=
PR TR . Q259 JE kS AR 2E S P A (R
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J P B A5, i S B — 25 ) AU X B B 1
ANEFEI . QLML RIRYT IR PG 2R
R HAEYR YT T2DMIN RES N Z A J5 i A .
i, HELb v 24873 T RE I o e il R L IR A R
SR R AU . PP BGSTARSS &, AT LA 42
THT MBI, DI A RE R K

Zi L, WP PYBEAS AR T T2DMAT LA R BHIE
iR AW P L 2R S 2 T R R R
FIHRAE o AR, AL PG R A5 A ELAD, I SE I R B
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