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[ ABSTRACT]

various cardiovascular diseases.

Atherosclerosis (As) is a chronic inflammatory vascular disease and serves as the pathological basis for
Epigallocatechin-3-O-gallate (EGCG) is the most abundant and biologically active com-
pound in green tea, possessing multiple pharmacological effects such as anti-inflammatory, antiviral, and antioxidative
stress properties.  In recent years, studies have found that EGCG can regulate lipid metabolism, improve vascular endo-
thelial function, and enhance plaque stability, demonstrating its potential value in combating As.  This article provides a

systematic review of the mechanisms underlying EGCG’ s anti-As effects, aiming to offer multi-faceted theoretical support

for its further research and clinical application in the prevention and treatment of As.

[KEY WORDS] atherosclerosis ;

RWE T ILERIEE IR (epigallocatechin-
3-0-gallate, EGCG ) J& — PR IR F A0 1 JLAS R L
&, REAIR Z W E B Uy, WE s R b A
A PUsh ik ok BE A5 1k ( atherosclerosis, As) ¥ 71 ) 4= 9
EHEYRZ —, HaFa5a s 1 At 3 4>
JFIH 8 A AR X — IR R T T EGCG $it
R PUAT- PR EZ T AE Y, SO W

(Wi HHA]
[(E€WA]

2024-11-07

epigallocatechin-3-0O-gallate ;

(fEEIHH#]
KRB 2 T H (82100499 ) 5 M B 4 1 A8 B2 25 & 0T H (2022J30507 ) 5 ) F 45 #7 )T H 4F U H

mechanisms of action; cardiovascular diseases

BT EALBE 71, EGCG RERE ¥ ZFp 5.0 M55 A 56
B 5 30 S T ARG P A0 XL A 08 8 B 3 P e B
Tz BN AT SR, SEAh, e A A S
G JAE LI, 0 1) 48 Ak o7 38 R ) g R R DA
Z 5T I BEZEHLE, PR & DT As 1R
Mo ARSCZERT EGCG MZEMFRRIE IR K HAT As
HIVEFIBLED, LI EGCG Byl PR W $2 4L 31 &

2025-02-19

(21B0426) ; FEHE R RIS Sl 410 H (220XQD053) 5 B AR 2 A SRS BBk T H (2022X10555204)

[1EE @]

KGR, AR, W58 T7 10 R 3l ko #6658 4k & s AL 5 B 6 L2 36 A 5 i B 25 2%, E-mail : 1936862835 @ qq.

com,, SHAFVEHE PNEE, M BB WL P A S0, W50 150 b Sl kS AR RE AL R AL 5 BT, E-mail : sunh68 @ 163. com,



804

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 9,2025

SRHEIE S,

1 EGCG H&5#FnskiE

EGCG &R Z W 1) £ B4 B 4y, U H e 4%
R, AR S E AR (USDA) 18R, 4
100 g T8 EGCG & & 53k 7 380 mg, B4, 7E3F
BOEMA BT RMA G SR P R
EGCG, AR TR LB EY, ) ZAET
AMAERIRAE Y T, 2R 22 M v i FE A I I
A, EGCG (LA R BB 50% ~70% , &%
i AR TS R R ) LA R

EGCG J& i & B T LA E [ (-) -epigallocate-
chin, EGC ] FIT&% & FFR ( gallic acid, GA) ERILIE WL,
FESSIRYE S5 T RN TR E , (AAE P A A 5 rh
Sy RA R, A FA5MAaE 1 AN IR 3 A0
IR 8 AN FR | L B 2 35 by S Ab A D S A
SURT A R v Rl A pl B R R S
LB LS R R R 2 . IEAN, EGCG 4+ F B 3
FEG AR gl A DA R M IR IR Y 23X, AT
A SE HAT AR R OGB4, X AE EGCG gt
SAALRE AR L LA LAS R B

2 EGCG #ushRk L L HI A 3

EGCG T g B i

Ji A Rt 28 L A S I 0 e S H At i o 7 A
MR R AW EZEEH, 5 As (RERVIME, 3
Wy S s A ] W e 2% AN 258 T A R AT R
A NI SRS T < A = O 1 7 S I N L
(triglyceride , TG) . &L JH & B ( total cholesterol , TC) S
PG5 B g 2 1 AH & B (low density lipoprotein choles-
terol, LDLC) BY7/KF , Holp EGCG #IA k& 25 P
Wy . TENFERESE b, I 2o H oAb 78 R &=
EGCG(856. 8 mg) , 12 J& J& 1A i 3% T W, TC /K F
BT R AL R 5. 33% , % IR 25 (low density
lipoprotein , LDL) 7K~ i & B EGCG i@ at B
0 6 AE B R A 1 ( fatty acid synthase, FAS) ¥
Pk, 52 AR I TLEE 3 -3 ( phosphatidylinositol 3-
kinase , PI3K) /4& A s B ( protein kinase B, PKB/
Akt) {5538 T I3 S A AR 15 SR W VT S2 AR y
( proliferator activated receptor vy, PPARYy) & FAS 1)
Rk, e TG KRR,

EGCG TENR B Y b 0y SR HT W] BE o e
ZAME S L EE), B EGE AMP TE AL

2.1

T H B4 ( AMP-activated protein kinase, AMPK) 15
S, VR A IR B A AR s 4 R D
M2 (fatty acid, FA) 5 IH [ BERY G 08, 2E TR As 1Y
RANE . EGCG 5 A FE ™ B by 8]V T, 38 i 8%
i AMPK 52 TF AN A AL RE 7, 3 TC A1 TG Y
A, AERENRI AN Y, EGCG 5@ i AMPK/ LB
fe BV 9 A F 1 (silent information regulator 1,
SIRT1) /3t S AW B VA KE FE W) s 2 Ak y L0
F 1a( peroxisome proliferator activated receptor y co-
activator-la, PGC-1av ) 15 5 38 i 9% fiff 0 38 r 5
G IR

TERRE B 8 12 b A3 BE iR £ 1 324K (low
density lipoprotein receptor, LDLR) % % & # 0 AFE H .
YR NFE) LDLC FIRG 25 1 e 10 g Al w0 7 18 R 9
(proprotein convertase subtilisin/kexin type 9,PCSK9)
KO EFMRTARESE T . EGCC REfSIE 1T 41 g 41
55 19 A ( extracellular signal-regulated kinase,
ERK) {5553 % |- 98 HepG2 41 ffi+h LDLR f 33k,
FEFI AR PCSK9 ZKF*, EAh, EGCG REME LLF
AR 7 =TT TC TG & LDLR By/K -, 38/ 1
BN B AR P AR T TURR 5 i AT R AR AR 35 PCSK9
WRBE JFil g b H LDLR A (2 it LDL £33, AT
RN R AP B L EGCG Sds (e HE4m i %
N KHES I 03a(forthead box protein 03a, Fox03a)
HYZRIA, IF N IR 4 4% K 3o (hepatocyte nuclear
factor 3o, HNF3a) BY7KF-, T4k PCSKO B A B,
HEMHESR A LDLR (35,

EGCG 338 il 67kDa J2 K % %5 1152 A (67
kDa laminin receptor,67LR ) {115 45 , 76 A -9 4i
LS LDLR 23K, I8 o £ #F 2 25 11 B100
(apolipoprotein B100, ApoB100) 1 £ 1 il 1A [ fifg 4
RICIL K TS 5 0 B Y, DF50ik &
M ,EGCG AT TG A AR L (U Elovl6 ) FIiH
A LA (41 CYP4AL4 ) 1335 [RIE 13 FA
Al SR [ A AR DG IE A (AN Cyp7al ) BYFE3k,
1717 25 P AR/ BV B ARDX T B 6 LK TG Al TC
K
2.2 EGCG #MHIE AL B3

AL B (oxidative stress, OS) EFEHUAE AL 5
UL I RA R — FioIRZS B R Bl 7 28 Sk
PRI U R O LA s TR B o 55 T A 1) Tl AL
il Z—o As W9 K45 A AL RO DIAH G, U HAE
As BB Bz, 1 PE % (reactive oxygen species, ROS)
A R o R 1, S B R 543 O e a2k 1
R, TS | e — ZR 5 BEAE
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LDL 2t ¢ IH [ B i i E R E R Z —, U
FAE As BEHHRRAEDUR, ROS R[4 & LDL Ak,
B R AR AL UG 2% B2 BB 2R 1 (oxidized-low density lipo-
protein , ox-LDL) S ox-LDL #k BAA% - W 4 i A
Ja Y B R AN, SR INHE As 1 R AEFTUR RN
W5, EGCG R A ox-LDL #4942 i, I il
ox-LDL 553 ) ROS B2 5 N IR A i T, R BT T
As B9 o AR T B W AL . — 5 T,
EGCG FEMHAT A IHE AN H LDL #9404k, Wik
D ox-LDL 1974 5 5 —J7 T, & LA BE RO 4 75 5C
/N BUE W AR ox-LDL AYH6 R, HE T I/ gk
200 . ) 9L R 200 L ) B A e 2 Y S IR AR As B R AR
MU

AMPK 54 8 % LBEAEAE SIRTI 7 5L R 7%
PP R EEAMEN, EGCG FIIE AMPK {5538
B, b VA BT S A AR DG Ak PR 3 3k AT 0 A 4 Ak R
W, MEAM, EGCG i 5 4 3R SIRTI/AMPK LA K
Akt/ N B — H AL A A ( endothelial nitric oxide
synthase ,eNOS) 5 = 18 % 2 [8] i W [R) VR, 0 41
PRSI 5, S N B AR g 7=t

15 As Gy eSOt st v 148 B9k R 1 (an-
giotensin Il , Ang I ) #d |15 NADPH A fbLH§FR A
P ROS A= i, JE 17 51 & 148 7 35 WLAH it ( vascular
smooth muscle cell, VSMC) %8 517 8 . EGCG
AL IR Ang [ 5 509 NADPH A AL Y 2R3k
B/ ROS 774 I i i 4 Ang I A5 A9 245 11 -
1 Fl#Z A+ B (nuclear factor-«xB , NF-kB) FIE 1k, 2k
MG E AL R HOR S ST aE AL . EGCG W
WA Ang 113755 19 e I /)N B ) WAC 4 T, i 4R AL
N5 eNOS iR EE, 32 & — % AL & (nitric oxide,
NO) I £E PRI , M A 0 1l A5 g
2.3 EGCG ETE#IET

BRAET S — M i A 2 AL AR i S A 5|
RAAEF TR At TR S As RS
RIEFOIANE , IMLTE P AR 255 10 B9 4 ml ol 3ok 1
g, e dE ROS A 1, 5 Az AL, 51 Ak
I, e e As BEBRAGIE I,

WrFER MY, BRUTAR s it Ak LA e B B Py
M2 RG] As BESR A SURVRAAE , IF Al 4 S BRAE T2 1 1]
Pebra& ™, AR L, SRR H S E ik
fiff 4 ( glutathione peroxidase 4 ,GPX4 ) ] I EFET™,
BE WD ApoE ™ /N BURY I BT ik Ak 52 0z, I el
As AR A TR SE AR EE A £ RGBSR BE R %
51 4 (acyl-CoA synthetase of long-chain family member

4,ACSIA) BIFRIK S As Y™ B AR BE 52 IEAROC, g —

RIABICTE As 19 %45 K e rh ot 31 5 2211
FEVEF BRI D Bt 2 S I kBT B3R T
WS ARG As HEJR AW ), BN, A
(AN FAJT ) RE S REAIRRR i S Ak, 2 T O 47 4
ZEAET

AR, EGCG FE#RFE T I8 45 vh B /R I 4% 52 5%
. WFREEM, EGCG it [ 14-3-3n EEHIKF,
7 IR e L P AR A 5 A B R E T A T
MEWE | AN EGCG i Al i i P8 ¥ 4% 5 s A 1
212 2 MR A F 2 (nuclear factor erythroid 2-related
factor 2,Nif2) . H I  microRNA 5 55 5 F ks 5
T T 1 KR LS D1 45 2 545 5 i, i gk
T &R R EIET - M BIR > BoB g
N, % RNA 17 2E (9 /N RNA tsRNA-13502 &
EGCG AL T- 1) S B 5, EGCG 3#@ o T
tsRNA-13502 K35 5Bk A0 T2 5B K 16 1, fi 2
Bk N 8 ( malondialdehyde , MDA ) il ROS [ FL &
WA FHYIET- L MO, EGCG X T i 75 A T
B 1R 5 0 B 75 5 0 AR R S AR 107 1 JFF s
BRIET AR YA G . EGCG W] BB A Wk /2 s
1% PE %0 ( mitochondrial reactive oxygen species,
mtROS) - IYRIC T RO A, X S oE 25
RFHECCG FIRBM T M HIRFET IR As KR E
HREE,
2.4 EGCG RIEREESEME

SORE S5 0 M A BER VA OGS As B
RIRMCHIK SN 2, RAE T As B3R5 B
T, ¥5 S S g 558 I 1 e % 1 U IRLPE L, 1
e RN =L PSRN ) SRR i 8 VAR ) 5y
T, EGCG REWS 45 2 2% 40 AH G {5 538 %, 7
As TR R ZE PR, JUHSE 1% Toll #3214
(Toll-like receptor, TLR)/NF-kB {5 5 il #%  MAPK
T30 1% S Notch {5 538 [ ) PR 455 R B HS V5 7E 1Y
Il A 17 FH A EL

EGCG Xf TLR {5 % g% R R L = i
5 KB, EGCG 7] 38 3 97 775 % 18 B S AH 2% F
{551 A0 ) TLR4 35 1k, MW A RE S Ry, Ik
SN EGCG i Al i 3 67LR 4K #i HL I 30 TLR4 {5
5, T ARG W 4 20 B S K I R B
TLR2 M, B AR L S0 R B, 08 410 1) 22 ol 4R A
J R kAR SRR AL Y EGCG PR IR
I R FHER A TR RIS 7 )

7 NF-«B {55 %, EGCG L M 1-«B B
Ak, 98/ NF-kB AZ 5% A7, T AR R 7 19 3=
ik, RN, 2 EGCG AbFH A = B Ik £ K R A
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i, C W & 1 ( C-reactive protein, CRP ) F&ik M HiA
RIEFIARE W BEFEAR , HAM, EGCG ifiE
TEUOE Nef2 {5508 B0 NF-«B RS0 | PR
A8 PN B A G52 280 PR AU AR LT 4540, O
T IR R R B 53 0 R BT 4 TR 2 1l Y Gk SR
As JRAE R HERE R

VLA, Notch {5518 LA As RAEHLHIAE ST
MRS, A5 S AE As SOAE PR 25 L 40 if 3E iR rp
EIHEAE L, IE5 PI3K/ Akt Al NF-«B {5 53 % 17
TEAZ XA . W92 7, EGCG ] L) B 3454 Notch
SEAR A HOE A AR R R A i e 1
(monocyte chemoattractant protein-1, MCP-1) i@ IR
e F o (tumor necrosis factor-ou, TNF-a ) M F 21 fifd
NE6 (interleukin-6, IL-6) OB y /> ROS 19 4
B, AT E— 2B RAE S, Ak, 7E Noteh {55
K TN T, EGCG i R SR I ¥
B ( transforming growth factor-B, TGF-B)/Smad3 15 5
IS 14 DI RD A P 368 5 40 o) 2 2 4 1 S oAb A B R
P2k | FE R 90 AT e i fE >
2.5 EGCG AT RAERE

JTE T RELH S DI RE S X As 1Y & AE FLR i
BHATHEE 0, 18 R 45 0 3 A A ]
AR FACH, 25 As BEHLIY &L ML SR FE
e IR IR T I 5 e g 2 A 1 T A S A 2
AE , 1 — 2052 e g B A R I AKF- , N TTA 1 As
KA, IEAERIFTE I R W, i 18 T 2R AN (S0 i
WU AR AR, 38 38 o O 4 B PR AR RE SO, R
As g FRAEJRE 0

EGCG X Ji 1 S A6 43 1k ) 185 4 T H 25 52 31
Kk, EGCG Reff /b Ag it 4 A | R4 S 8y
IMLAE , I 5038 T 20 P40 405 s 3 TR R 2 i 3R LT
LA N A I T R (bile acid, BA) (Y8 45
REFEEAEN, PR KV, EGCG @it i 1 [H B
Ta-RALEEA LDLR mRNA 193835 KF 4] BA 1)
FIIC, AR IE N BA KPS SRR ET
EGCG 7£ BA {5 5-1& G5 1 3 T 41 ] 2 v 6 JIE 19
SR, R EGCG REAS I it g 2 25 11 Bl e &= I e
TE R R AR S T Rk A PR A A AR, EGCG
A R T A T T R R P 2SS R B A AR AR A
W TG 1 TC K-, K IERENGVE A, T FBT As 1Y)
KA

U S TR SR R T 5| e RAE SO, fE 0 As BESR
AIEEH =R, DF5E R, EGCG 18 ad 1 5 X%
PR UM I IR 2R3k, IR 0l i B B Th g . H:
BLHI#S S fa o 814035 5 I 1o (hypoxia inducible

factor-lo, HIF-Tow) 38 A0 L 3% 74 G 78 J AITBAT 7 2
M FEE , DL $2 = 4% BB TR (short chain fatty acid,
SCFA ) 7K, 3¢ S 4% 1k 6F i 5 [ fizg o7 s 1)) g s 1 A
RO LA R Y A, M T A AR i
Y1, SCFA 1 = NS AL W) 55, nT HEXT As ()
JEFE A IE ) 5 6 1) R, EGCG i i A iF e
SCFA 417 19 & 5, KDL R BEIRTER . 1k
55 R EGCG MU E #9445 BA FR B, ib
) Zm R I E R YIRE , BN BT As BYE S
R 22—
2.6 EGCG {RiPME A

A5 PN R 200 0 A 4 I A RS L 0 ) 2R E L A
I AE 5K T3 S B AR T A T T R AR AR,
HIYjgepafn 2 As KAESRRMNEZIHZ —, W
R 2 — LAz 461, nl A o8 il 0 40 it SR 4R 0T 5 A1 4
A AT 4 4%, S 28005 TR B 40 i
S FAEMAE PIUTRR, 32F 10 412 2 0 T 240 T2 i, % B
K N As (FERE . EGCG i Bieat N i 41 i 2
BEFEIN I LI T2, A AE SR As iE 2. ERENS B2
il H,0, NS48 v, BARHLE 45 L Bel-2
FEH IR ] BAX JERF R FEREAR H,0, 151
P-4 1 (1N Caspase-3/8/9) F 1k /K SEH4
FERANSZE H  EGCG TALBE AT B #4 5 H,0, 5%
BN I & Bk PNOFZ 28 B9 ( human  umbilical vein
endothelial cell, HUVEC) ZET- A5 Hp (1) 41 O 4705 %
[AlAs 9 LC3IL/T K A W AH 25 1 (autophagy related
protein, ATG) 4 ATG5 ATG7 F1 ATG5-ATG12 & &%)
Gy FRaE, R W B T AR 9
YEF™

A EGCG il it #25 eNOS G NO 1Y)
FIHEE , AR N K O3 The . HoR &3, EGCG
AT BEAR P TR NO 0 1 500 AN X R — F SRS 2 R
(7K, i Rl I PI3K/ Akt 15538 B8 eNOS, {12
HE NO A= i, I [A) i 40 ] Caspase-3 7 /94,
EGCG iR RE 1 103 e [] Y 2 e 22 2 5 | 350 0% P B 40 i
eNOS Fi5 NI, I Caspase-3/9 FIEPE, ML
N IhRE ),

EWEAnffe As iR b R E AR, Hisad
%5 Jaydl 9 e N | A BB % R R it g I A, T
Jil As FEJRUCT D BFSY & B, EGCG T i ad P AR 5
AR P I R A2 A R IA TR UK 40 Y OB
G, MITTRESE As (1B LBt 4 Fn G 8 35 4
FHEE7R EGCG AIE I As BYTETE RN

IEAk, VSMC [RIFEFE As (I RS & R ot 21 4%
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Figure 1. Schematic diagram of the mechanism of EGCG in anti-As

3 kR OE

KRURGLERT EGCG TE As HF AL FAE AL
il 300 5 X i AR A Y L R ORE R 5 R AR R
PP R TR AR 0 1 4 DA R R BE T I R Y R )
97T . EGCG TEMT TG As 77 1 7 H 7 Fal 0 1 R
I FHYEE 7, A5 G S B iy AT TE I 2 3 ) FH AR B
SE MR 22 DA RON, LA 7R AR I AR Bk, ROk
WF5E 7 i — A R AR NG R I v i 2 b ) 4t -
RN O 22 S A AR, FRi R e 24 i A 8
BT EGCG 5 HoAb A= Wy 40 S s 245 ) 22 () () A
YEFWMEAF R AR SE . B8 5 LA W R B A
SEVE TR BRI T 2 OB B 25 W ik (an 4 K 25
TREEAR ) DA K3 3k 235 ¥ 06 1 1 Ak HL vk I, 2 4 3
EGCG FEMIIG IR EE 10, Mo, &5 & ARG
T SORAREHRRIE 0 AR TR YT R s A Bh Tk
EGCG FRYT RURIFY KIS AR, 28 LTk,
EGCG 1EH As Biif B —Fp 2R IR k1, 0T
2RI 5T I PR 7 T A% P A5 0 s DA
Bl HAE B2 AU 2 v
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