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Abstract: As the largest human microecosystem, intestinal microorganisms participate in human material and energy me-
tabolisms and pose a significant impact on human health. Diabetes mellitus is likely to cause imbalance of abundance
and component alterations in intestinal microorganisms, and reduce the diversity and balance, leading to intestinal micro-
flora dysregulation. It has been shown that intestinal microflora dysregulation may promote diabetes development and pro-
gression through the reduction of intestinal microbial metabolites, inflammatory reaction and insulin resistance. This
review summarizes the involvement of intestinal microorganisms in the pathogenesis of diabetes through metabolites in-
cluding short—chain fatty acid, bile acid and lipopolysaccharide, and describes the current status of intestinal microorgan-

isms—mediated treatments for diabetes, so as to provide the theoretical basis for the researches on diabetes and intesti-

nal microorganisms.
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1 ARG (type 1 diabetes mellitus, TIDM) &
H B RGeS, ] SRR A |
. PRSI TR T I R E, EER L
WA DA, MR, i MEY A S AE TIDM
()& Jerh R4 EEAEH ', HARBISON 4 ' BRER
SPRTT 47 BB RS A B s sl &k TIDM LR
Wi RUEAL . MR EHENR IR . /N S AR
A, RIAZABE A SPURE TIDM /L
PR TR IR S AT PR R D, B PR
MR FEHER BRI, BHEMEYHES. a6
SIYISE R, TIDM K BRAAS PRI A& AH G I 350 Te
(g ek PRl . BPRRH SRR ) FE L,
A LR AP A BRI R AN CANFLIRFTF . TR
W MZEFAPE) TR, UhE g 18 20 1 %
5 TIDM KB & E .

2 RUBEPRIK (type 2 diabetes mellitus, T2DM) J&
PUBRS RTINS , 28T B 5 R AU Ao
fit, HkAS IR MBS R A, AKmiE
A B AUAT T VREEER ], IE 5 AR PRI
W12 IR ML iR £, T2DM
R T RE TR ] 5 BT R T T A H AR F 1E 3 ABE
T2DM 8 H W iE Y AR IR AR TG 22 . 2R YRR fin
B /D g FEARAE U, KARLSSON 25 "R B,
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PRRPRABCR I 25 R U RORA L 1 21 25 11 S5 3LR
R IEADG; 5 FRR 2R i 3 5 5 25 18 il
Wi BELIM AR . RS ER . C— IR =k H b &2 £
PG, QIN & 8%} 345 A~rE T2DM 35 7B
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3.1 #2425 M B2 (short chain fatty acids, SCFAs)
SCFAs Wil N RYAH I K BESERE . 208, 2k, &
FIUBRAR 7, SR . NIRRT RRAHN 5, ol
MG ER A BRI RE R Al . # ULAY SCFAs 774
PR AR 8 48 BB FDSUBCAF R 55 5 FUUFF BT fE
P CTRER s NIRER DB HIE 7, AL LA
T R A 1 ) o 2 A, UL T N 2208 AU TR
W BRI IR A N IR o T RER 1 L IR AR 1Y
BwHE L, M, IV, XI. XNVa, X VAIX V=4,
H X Va MIVHESE BRI REA L PF7EER,
Jr 1B R AEA SCFAs /b5 250 i 38 1 A= ) 2k A ] g
5 TIDM W EMRHLEIAA SRR

FEWAIENA 2 Fi SCFAs 214, 4352 G &A1
BX5Z4K 41 (G protein—coupled receptors 41, GPR41)
G HEHMEBEZIK 43 (G protein—coupled receptors
43, GPR43), SCFAs YR NECIRSHAFRAES: & 2.
i3 Tl A W L R IR L L R VL RE T, GPR4T
I GPRA3 i ok b 5 Bl a8 JAE FBE 85 2 ARPT, A
M5 % T2DM. SCFAs fE S RN T2 i 2 FhJs
LM T2DM: (1) SCFAs 454 Bk 2 Fhaz ks,
PRk IE L 20 Mo W6 I v s R ALK -1 (glucagon
like peptide 1, GLP—1) Fl N 45355 Ik (peptide
YY, PYY). GLP-1 2—Kpfel iR, fesn
AR 2R 0, (e bR A0 e, Hr
FEAE Ny T2DM 251 AL 5. SRR GLP-1 FiI
PYY W2 i, SR TIZ T T2DM YA
J7 2. (2) XEWE S B IR #h FE SCRAs J5 & B,
SCFAs ATt _F 2k g S A A= AR i 7 2L A
SRR INAE, AR TR 2 XS SR
AT H PRI E F 1 (uncoupling protein—1,
UCP-1) il A 1k 400 il (A 19 58 1 3005 52 1R (peroxi-
some proliferators—activated receptor, PPAR) —vy i
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A K L PPAR JERCRIETE B Sk T, B T
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RS 1R 2 2R SR AT BT 8t 5 [ I s I 4 L
i, AR AN M AR B, O R R 2 IARE S
W, PGEIEREN RA HAT TS A . MACKAY 45
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soid X receptor, FXR) & HEAEH . MR B
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pled bile acid receptor 5, TGRS), F-iiHHFAFEH
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33 mEHE EEPIMEREMINZZHE (lipopolysac-
charide, LPS) JBi7% Al GEXE T2DM FINEE S This &k

RN . Toll #£3Z K 4 (toll - like receptor 4,
TLR4) J& AR E RGN R Z A, O AEHI 2 fik
RRVERN . LPS J& TLR4 (WG ; PIE4s A%
TG Z A A S, 5 S S0 S A AR B PR 5~
FIE Koy s AEA AR 14 (cluster of differ-
entiation 14, CD14) WIHMBIF . LPS #ihtiz & 21k
TLRA/BEFE AL -2 AW IE 524K ; TLR4
WOIE S, BT NF-kB, MG & -1 (activator
protein—1, AP-1) MIFIL XM E -3 (interferon
regulatory factor—3, IRF3) illid#EHE LI F (my-
eloid differentiation factor 88, MyD88) & 128 #¥% I ;
3 Pt AR S DNA 454, Bah FIER
(interferon, IFN) —a. IFN-B. RIEFF. MIEILIE
[AF (tumor necrosis factor—-a, TNF-a) . FI4UANZFR
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hRER G EL AN T, BB R WA B ik
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it 4 24 2 R 06 AL 2R B (mitogen—activated
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TR % (c—Jun N—terminal kinase, JNK). {&&
IR FIG A I p38 RN AME S R
(extracellular regulated protein kinases, ERK) . LPS
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FEWHAAH (fecal microbiota transplantation, FMT)
ST R R E RS WR L IE i, T
HEE LR B AR BB W R aaE, B s i A
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RGBS R o S A . S5 . s Eix st
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