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in young/middle-aged people (18 ~45 years old) is still on the rise.

diovascular disease are important topics in the current medical research field.

sis of many cardiovascular diseases.

vascular endothelial cells;

Cardiovascular disease is the leading cause of death.

macrophages
Moreover, the incidence of cardiovascular disease
Early diagnosis, early warning and treatment of car-

Atherosclerosis is the pathophysiological ba-

Recent studies have shown that the tricarboxylic acid (TCA) cycle intermediate is

involved in the occurrence and development of atherosclerosis, and considered as the early diagnosis and warning bio-mark-

ers for atherosclerosis.

sclerosis were reviewed.
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Here, the roles and underlying mechanisms of succinate in the initiation and progression in athero-
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PR =R RGP v (R4, 7E 3R HA AR 1 4
fif ( succinate dehydrogenase, SDH) FI4E F T 5% 1k 0
IEWIZRIR 24 SDH I TERAR I , BEFAMR 2> fE 2ok 14
HRRE . TEBRESRAE T, T FL 3l 4n il rh oks (A
WHEE G IDRIE ] R IR G o BRI R IR 1, 7 &
PBE AR [ b Sz IR y-2 i T MR i 2 T BB
MR, WAL, BRFATR 2 i 18 T A A,
BHNEYMIEEHEEAR T E RN 1 ~3 mmol/L,
A EEVLHE T 2% ~4% . W8 b R 40 i 20 i
PR AR 2 B A i i Na ™ MO B3R IR 5% 12 85 1
BT BEFARR AP

BEHAM A A Al HL R /N T, R E Y
BUAARE A B, 2oL 1A v 1 3% 30 R 7T LA qod
AORLR 3R IR R 2R R e, AR M (9 7 3 1 R
JRCEN 2 b, 200 T B B A R E i A LB B
T/ IR IR IR e iz 85 H LA pH
PEr T R AL Ah . LA, 4R IR A 3R 3R T LA
I PR IR IR s B B A M E I
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TER B BB R BRIERRIE I LA T it K 45 H A
Py s . A 2-480 48 8 — R B ( 2-oxoglutarate
206 ) AP XN A2 PG 1 5 900 T e 2 ok 52 b il i
17 L s - i 480175 5 R - 1o (hypoxia-Inducible
factor 1o, HIF-1oc) fAEMERE DR (g 323k s @I 10 ~ 11
557 (ten-eleven translocation, TET) DNA 5 F JL i A
J JmjC (Jumonji C) 45 ¥4 35 41 85 #5212 Mo FF i iy
MIFEHT, A5 DNA LUK 20 28 1 0 T A s i sd it
FEB AL BT IR 42 A DG R R 38 s DA 2 285 1 BT 3%
A AL A Je Ze B fAk ROS Az 7=, ] 15 248 it 1) A 4 2
1H,

TEAAEAL , BEFARRIE i SR PR G R
ZAK 91 (G protein-coupled receptor 91, GPR91 ) &%
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IEFTEOLT GPROT G i, b T BURZS . 1E

S B AR SR 20 245 05 , 4 L A1 3% 3 R Uk
B4, WS GPRO1, 25 8 i Hs ' A RN I T i
SiE AR AH 5 BB 5 B ( metabolic associated fatty liver
disease , MAFLD) | % i P 7 95 | 4F 8 AH 5G4 B 5 A2
M RS R DA SRR E S B B . Lu 46D
RIS R L GPROT MRt 1) 5 =l 3o 8 v
H B C3 (et sh I HMKGEN 1 B AL RILk:
A 368 3 BT A0 P A M S 0 T RO 12 3 S kL
RBAE R IR AL, fR LR AR 7 R B LR R )
REBERG AL LRI T

Ma %100 R AL R IR KBGO0 T, 3R 3R 38 i
550 WA IEAR S TR AR AN ARk Y GPROT 443,
Bl o 1 WL SN # H (alpha-smooth muscle actin,
a-SMA) FEAbH: K A1 B (transforming growth factor
beta, TGF-B) Ml I B i 8 F1 Y 7= 42, 3% 5 MAFLD
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TRl FIAR TR & T v BE T B SRR BRIIIR 2 55 As
(% R R
3.1 IRIABESE ROS

1% PE4 (reactive oxygen species, ROS) +2& 4l fif
AR R R, B4 72 R A A B DL SO AR
AR B R R, B I R AR T R i A
IEAh , ROS Rl i i AL M R B i AR -2 A
WAL SN T M B R A iR AR 7 AR ROS
TR & 00, AT DIAE R 28 AR ke i 2% b
JIE, 2 5 2 Ml 2UF S s iRy . A KR
ROS A B 798 5 40 f 35 5 oAb S5 AR B 72, AR
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T, =5 7K P 1) ROS 2R AN L S st 44 )5t DNA
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ROS M EZH AL, L b i AL B R 1k 32 i i, &
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Y B2 8] B, T~ 4% 3% ( reverse electron transfer, RET) 7=
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£ ROS 774,
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PR ROS, BRI, V8 TRAE A7 1 T AT ekl 22 8
BRARI, 5 a8 B PR P VR, Yo At A PT O8 92 3% R
B A, AT 9 /0 - 3 B Pl R AR T 1 AR
A FRARFRRE A AE e I W A B o
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RANM . EOREAN M As BEH ) =2 A, 2
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SR AtAE it py PR 32 A IR AR 0 455 T SO I A A
A A AATER AL, P A BERR AL ATP AR kR
TC R TR A . i AR R AR 2 T Y B e T
R4 TEAT AN T, JC SRR I8 e i o), 21k i
MR ALIE5E . FLAE 1986 4F , Newsholme 2512 & FLA SiE
/NS W 200 JH B T3 A 494 o () I O 93 g T e
. 7 Toll K521k 4 (Toll-like receptor-4,TLR-4) bl
) ELR AN ok B iR 20 Z Ak TLR-4 115575
T EL A0 DA SR A A3 72 SR I A A, BT
HW], NR 2 WE A E LM o0 i 7= AR B, A BTR
I RFRIE R AL R BEHAR , 5 = WA i R AR
PRI g AR, A8 Ab Bl R TE KT B I, ATP K 15 M 45
MW R AT 72 D W T i

Palmier %71 % B 45 22 Bl e & WU % 2 119
20 B N A T /D | BRFATR 1S, M2 Y W A4 i
Ao M1 Y, g 0y SR AR E TS L HIF- 1o,
RT3 T3 e DR 00 2 s, AT A4 45 ML T W 2
MLRDRE e AR A . Koenis 4517 %2 BUAZ3Z 1K Nur77
S LA i v £ 28 AR 428 1 DG B b Ui e s 9
7, B SR B Nur77 £ As 19 & BT 5 80l ik
HRBRFARR /KRG AN, Nur77 Hek B B 40 g LA 4
AT eI 1077 =X, Wi B A O B EA R 1Y
& IELL SDH My =207 A Kt i — AL A
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M1 B AL, BETTIE As A2 A HERE
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As [ B A FRAILRI VS B2 P K 240 i ) RE B A i
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GPRO1 i g% I8/ T IR0 o-SMA |7 4=, ST
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WUSEF AE 20 M b K 3 R, 16 4k HIF-1a, b8 02T
220 B R TR A T T RS U R LAk, DT 2 2 it 4
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R 0T BE S 5 1048 7 v WL AN At (%) 2 0 7 A8 DL R 1l
ERER LT YAl (HH B FHFNAIL o A 1 T Ik
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