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[ABSTRACT] The gut microbiome actively regulates host immunity, digestive processes, and the function of the intesti-
nal endocrine system.  Additionally, it modulates host neural signal transmission and nutrient metabolism through metabo-
lite generation.  Vascular calcification involves the deposition of calcium phosphate in blood vessel walls, secondary to
metabolic disorders such as chronic kidney disease, atherosclerosis, diabetes, and osteoporosis. Recent research
spanning the past two decades has indicated a close correlation between shifts in the composition and functionality of the gut
microbiota, along with its metabolites, and the onset of metabolic disease-related vascular calcification.  This paper pres-
ents a comprehensive review of the roles and mechanisms of the gut microbiota in this context.

[KEY WORDS] gut microbiota; vascular calcification; chronic kidney disease; atherosclerosis; diabetes melli-

tus;  osteoporosis

AL AR TE A PUE AN M N R B W K A 2 T S5, AR R BRI A AL R AR AR Sh K m AR U
R R, 70 g A BREAS AL R BEPEEGAE , AR BEPE SRZER, ] S ECR E S SR R R, OB BUR
PHAGIE H A A AR, AR I IR R A NS 2R R O, ARG (Ca) BB ER (Pi) FUH

[WFSHHE] 2024-03-26 [fEEIHEI] 2024-06-07

[(BE&WBE] EXRAARREGIHE (82270854) ; f KT HARMEHESRTH (cste2020jcyj-msxmX0408 )

[TEE®N]  WRfE, BERTR A DR 05 B R FQ I 350l 5 sh KR AR E 1L, E-mail : ¢2214046852@ 163. com, BIF1EH TR
76, A B 1A R A SO, R O e S MR AR EE L S S kR AR AL, E-mail : yinyuanding@ cqmu. edu. en,,



CN 43-1262/R " & Sl k{244 ik 2025 4F55 33 455 3 M 195

SR | A LA B ( vascular smooth muscle cell
VSMC) BB/ HCH o34 BRI JE | BR AR AS
KA R AR TE I e HEAE S AL — R 2 Bh
AR, W4k & T2 M E % (chronic kidney disease,
CKD) .zl ik 585 £ 1 £, (atherosclerosis, As) A JR IR
(diabetes mellitus, DM ) Fl'5 BT i #AAE (osteoporosis
OP) S AR M ik . TR AT B8 1ML 5 85 1 ( vascular
calcification, VC) &I tILHIAIFFE , Xl A 10 577 il 3
¥ VC I I AR T R RE I & A B+
FHE L

JTE A W S 4 e T2 W 1 A U R
A P RE , AT 3K 5 10 ~ 100 JTACH, A5 40T %
LI AIEG A o A RS S R
FEZ U YIRE, 75 4EFr 38 D REAR A AR AT
TR IR S A 28 | 19 B B N vh iy T 22 T A
UTARSK  BIFFE 0 S TR M 3 R AR S FL A i A e e
AW IR ( short-chain fatty acid, SCFA) %Ak = H &
(trimetlylamine oxide, TMAO) | H 71 & ( bile acid,
BA) Mg Z ## (lipopolysaccharide, LPS) 4§, % M 15
FARBHELO (F40 CKD  As DM 1 OP ) {1 % 55 il
HERE R VC B L, Wil R 1 N A Bk fk,
AP EE (B35 PR R M IR B TE N SF 2
IR ) 520 T & A2 28 A, 24 B R LG 9] 2R 4t 3
ARSI B, TR AR B VC BT R &
&, TEARZER T FRATTRE A 21 18 TR A 00 R AR FTAH
KA, LA K 18 T RS2 mal A R VE 1 I
BT

1 BEE#HSEEREET

J T8 AR 0 DA A e R T A A R Y S B R R
Z—. WiEERER] = 2 AR, S e A
M s A VR S ERE AR BEIR AR s
RG, 5 00 7y 18 S A 2% B (A HEIE B D7 WILIA A0
KM ) BRI fE, FEAHE =R (1)
SCFA, BT /# kIR T B, K25 SCFA £ H
Jian R B vh R AR A B i SO R D 3
FEA R W RREE ] EE A T iR, (2) 18
TR, R rb ) R e R R B
1260 ) i 3w P A T AR 2 R AR R
AF 5 2 B EEBE B 1 SOUFF B 1D Rl 2 T 1) o A BE AR
PR R AR, & 44 B AR I A 1R S, (3)
TMAO, TMAO AT LIy ELEAR L, 9
(1% R BRAA 7T 7 45 i 3 3e B2 B B 0 A8 T F B 45 AR 1

AL TMAO™
¥ T TR ARE SR VA T 5 S0 M e A IE S DML
g AR | S AE PE 38 %99 (inflammatory bowel dis-
ease, IBD) FIMR A0 & £ EAE RAEVE IR
i T RS T 8 o R TR R R A R
AHFFEINR, EIRPE 57 A2 SCFA (INRIER AT R
i ) 0 240 P 50 DA G T  LPS /9 JEUA AR 06 43
R I MY 1Y 5 R AR S 0L 1) A 5 3 B, ol it
LPS W 4 S A U S AR ey J5 ¢ s Bl A
SRR o RRH R H 3ek E 2 F 32 R R 9
P ARG TE BEA Rk W TR RE F AR, X S A2
A $E4EHEE D Z 4K (vitamin D receptor, VDR) \Z2h¢
X AR U 52 A JE I X 3Z K (farnesoid X
receptor, FXR) . G % H 1 BX 3Z /& 5 ( G-protein
coupled receptor 5, GPCR5/TGR5) , Ak, & FRAT
W= ] 5 55 %2 52 4K (aryl hydrocarbon receptor,
AhR) 845G 00 P A S5 S, S S RE R R
EAHSCHE PRI s

2 MEBHRB R RIEEIZIH

VC I RS 25 D Re 28 AL Ay 225
R — R 5 B 2 Al YL ve
S B AR BRI R B R AR LA L (1) 5
BEAC R B AL ANE AL 30 0] A B2 VSMC 1 1
B B BT U 7 ) I S R A T AR A T A ek
INFERE P RO R Wl A % ) AR S e
SRR S R R A DU B E A ik S L Ak
FRZ S 5 W B o A i i, (2) 184
i | AT 0 7 K 2R AR T BB R | R ARSI
A EAE T LA S H A A AR5 ks A ik AR e
AL RRE RN RS AR HE VSMC U Ak T e
I 2R R AL AR P R e VE
KA e SR A DG L =l P Joi ) R 7 A A
(unfolded protein response, UPR)i&4&7E VSMC %%
PE i A v & 5 AR T 4 S LR SR 1
(inositol-requiring enzyme 1, IREI )/X-ﬂi?ﬁﬁ‘ﬁ M1
( X-box binding protein 1, XBP1) £ F1 ¥ R F£
J5t % 33 ¥ ( protein kinase R-like endoplasmic reticu-
lum kinase, PERK) /E A% 4 ¥ B & 46 I 1 2«
(eukaryotic initiation factor 2« , elF2a ) /5% 5% ¥ i
F 4 (activating transcription factor 4, ATF4) ;&
PERK/elF20/ATF6 {55 4% 38



196

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 3,2025

3 ImERAFAEERFELESUNRE

AR PR 9o 2 — 28 P it A% sl A B IR 3% 3 34k
AR R 5 5 R 9% , 145 CKD | As  T2DM
OP “5%hs . AR AR o8 R W, 1 38 T BF AL B S AT
FEAC IS 8 T AR i 38 B B T R, 3 2 i 16 1A -
FXR il 78 -1 32 -t i 45 Jr =, 2 AQ
PRI R AR, R AT 2 B R I 18 AR
B R O I e 1 KU 15 i, e Ve

AR HAE T AR A B B 8 AR, 4R R TAR
PR 5 3 B AR A BT B 2 | [R] I AT SRR A
AT TE R R WO A5G VC B BT K 35
FHEEEM SRIMTTE PubMed B0 4 K % i 1
PRAE RIS AR VC IR C SO &2 50 79
X [ R R 7 T B BRI BT AT S, 7ESR 1
HxF b TSRS VC 55 118 A R AR HIAL
i, T SCRs PRI e AR HIBL

R 1. FREE A E A AR M 5L B AL BT b

Table 1. Comparison of the mechanisms by which the gut microbiota affects vascular

calcification formation in different metabolic diseases
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Figure 1. A model of potential mechanisms of gut microbiota effect on vascular calcification in metabolic diseases
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