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Abstract: The pathogenesis of atherosclerosis (AS) is complex and is the pathological basis of various cardiovascular disea-
ses. Autophagy is a catabolic mechanism of cells, and the dysfunction of autophagy is closely related to the occurrence and de-
velopment of many human diseases. A growing body of research has revealed the potential of natural products,the collective

name for the chemical components found in nature , to treat human diseases. Here , the recent studies on the improvement of AS

by natural products based on autophagy are reviewed.
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H R DL A B TR 268 (9 22 13, Che 25 2% 3L 28 )
AL i PI3K/AKT/mTOR i f# 1 3 F W, A
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Table 1 A list of studies on the regulatory effects of natural products on autophagy function of endothelial cells
KR S A Bk 7R YEFIPLE S 3CHk
Natural product Experimental model Drug dose Mechanism Ref.
LC311 T ;p62 .MCP-1 .VCAM-1 & ft
AT L oclDLESR R A 121K 1 .
Angelica organic acid HUVECs W (oxidative low-density
lipoprotein receptor 1,LOX-1) |

Wi e % S AIATREA S A HUVECs 20 pmol/L LC3II/LC3-1 Beclin-1 1 ;P62 | ; "

Quercetin

YNAELTE 7 A B H K (glutathione , GSH) 1
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%% 1 ( Continued Tab. 1)
KK SEHR AR AL Bk 7R FERIPLE S 30k
Natural product Experimental model Drug dose Mechanism Ref.
L LC31/LC3-1 Beclin-1 1 ;P62 | ;
K ’Jf o ox-LDL 59 HUVECs 100 pwmol/L MG S 1 5 31
aempfero p-AKT ,p-mTOR 1
- AT J7 Bel2 1 ROS | 5
6-Cineerol H,0, 51 HUVECs 10 ~40 pmol/L LC31I Beclin-1 1 ; 32
-Gingero p-AKT ,p-mTOR |
B 2 i MG T 5
Hibiscus sabdariffa ox-LDL 7 S 1 ~50 pg/mL; Caspase-3 , Caspase-8 . Caspase-9 T
leaf polyphenols; HUVEC 0.4 ~20 VL Bel-2 1 ;Bax | 34
FILZF WA T IR : ‘ pmo LC311/LC3-1,PTEN T ;p62 |
(-) -Epicatechin gallate p-AKT ,p-mTOR |
FIAEf S ox-LDL i3 1) HUVECs 12.5 ~50 wmol/L LC3II,SIRTL 1 ;p62 | 36
Resveratrol
HHfITE 1 Bel-2 1 ;Bax |
ISEShES . . LC31/LC3-1,SIRT1 1 5p62 |
B 4 s 3
Paeoniflorin ox-LDL % &) HUVECs 100 pg/ml. Al EPE E & (sE - selectin) | 7
SICAM - 1.sVCAM - 1]
g HIE I T
K HE B ] ’
AL A R ox-LDL # 5 HUVECs 50 ~200 pmol/L LC3IL.SIRTI 1 3p62 | 5 38

Delphinidin-3-glucoside

AZ R Rb,

Ginsenoside Rb,

ox-LDL 5y HUVECs
IR R E SRR SD KR

T VBT C
Elatoside C

LR

Salidroside

20 ~ 80 pmol/L
0 ~40 mg/ (kg - d)
JE B e

ox-LDL 55 HUVECs 5 ~25 pmol/L

ox-LDL 55 HUVECs 20 ~ 100 pmol/L

p-AMPK 1

LC31I/LC3-1.SIRT1 T ;
p62 . PAI-1 | ; 39
Beclin-1 £ Z, W4k T

MG T 5
Bax , Caspase-9 ,Caspase-3 | ;Bcl-2 T ; 41
LC3II .BECN1 .FoxO1 T ;p62 |

YIS 7 R AL AL
(‘superoxide dismutase,SOD) |
NADPH 4 fh G 1 5
FLZ i 2 /i (lactate dehydrogenase, LDH) |
A ¥ ( malonaldehyde ,MDA) | ;
LC31I,SIRT1 ,FOXO1 1

42
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Y3240, P 1A 6 2 28 B P AT LA gk 20 Y6 VA 240 e 7
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i E AT LB I, Cao 2517 S 3 45 T RIS KA
ML= ApOE-/'/J\EEL ART, &% ¥ ART figiH 4 AMPK/
mTOR/ULKI & 42 {2 i B W 240 g [ w5, DA T 41 41 3
TR LA TE B, Wl 20 = Bl ok b BE R i) & 8 o MRk
K (gypenoside , GP) J& A% 48 i 24 T 1A Y J2 24
WIE M B4y, Hui 255 g B 52 26 W1, GP 3 i 4% o
THP-1 Ziiffir Sirtl \FOXO1 (335 54 EAEH, A
MRS ox-LDL 3 Ji (4 48 11 W 458 005, a2 4t i Xof
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VER FRRAA =BG A 43, Tao 2510 BF5E 6 GAS
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LDL 3 Ji 1 LG 200 i [ e 453 45 , £ i 5 e 240 il L [
[LESA i3 8% (A Y o5 R NI/ Rk R Vi N e o
QUE 7 ox-LDL 55 1) B W 48 ffg v, mT LAY A ¥ 7K
0 B P TR R AR PR K 200 B P Joi R 2 0k 9% 40 i ot
%, X #5 QUE Lk nE 4 iy | iy 6,

NI iR ATP 454 G515 8 1 Al (recombi-
nant ATP binding cassette transporter A1, ABCAl) 5
ATP %54 &% i85 % H Gl (recombinant ATP binding
cassette transporter G1, ABCG1 ) 2 4 5 |5 I 40 i iH
i P At A5 N L T 852 2 1) % o 1) S B, F 9 k3
ABCAL 5 ABCG1 H:[H B2 5 8500y B g 4 fia AR
FHZ 0 I8 BOE U R 41 i, [ i ABCAL 5 AB-
CG1 Ayl Z b 25 A 1 W 2 R 99 20 02 S5 R o
T EPARABTT s T 7T 225y, A 7T 28 245 e i 4 1)
HMG-CoA if J5i i ( 3-hydroxy-3-methylglutaryl-coa re-
ductase , HMGR ) 11 il AH [ i 119 A= B8 36 97 00 ML 45 9
5o Zhang %55 B 5T K IR AP AL TT R 1 38 4 )
JIEL [ A R #4030 P LASBGHS e 4 L e
B hnzhbkEEf ABCA1 5 ABCGL Ay & &, /2 8 H [
WAL , AT /0 T 2K 20 M B9 JE 0o Jamuna 255
WF5E &% L JR 46 F & (oligomeric proanthocyanidins,
OPC) MIREE T ILAKA R E FMRAR (epigallocate-
chin-3-gallate, EGCG ) iifi 3 ##% 7i& PI3KC3/Beclinl i#
&I PI3KC1/AKT/mTOR 38 B4 3006 B W, i
iz R ABCAL/ABCG (19335 PATT A 32 I [ B4t
Mo BARE (puerarin, Pur) J& I 255 MR 23 B Y
SEEIZEATEY), Wen 255 K BIAE ox-LDL i 5 1Y
HIRANMIH, Pur BEIE T AMPK {5 538 B 19 9 A 1k
FiAEEEE A ABCAT FI B AR M AR 107 1 ( lysoso-
mal acid lipase, LAL) f)FE35, I K Z 14K CD36
(), A0 5 5 200 P % R [T e ) 458 B - 44 it JIE ]
S ERE

AS H5RIERFREY], AS 1Y &A= Fl & Je it i v
HZRE K BN R AE W o % AT kB (nuclear factor kap-
pa-B ,NF-xB) {E 2y —Fh i s A 5, 95 Kt 5%
FEAROCI BL K . AT R B, 76 SR IR B IR SR AS

/NGB AR e, BE B X 3k NF-xB 3% 4k 58 i i %0
[, B 5¢ R I AE R Y AS Rl B v, IR B A A8 1
AL A T FNZE R PR 7 A 2B RS W) A2 32 2] NF-kB
Fsem ™ . A2 B 4F K ( ginsenoside compound K,
CK) & —F A SR 74, Lu 5% D50 & B, CK
REAS IO A Wi 1815 NF-KB {57 38 s 55 . 0k 4 i
RAE I FEAR ML IR AN A TE i, BR T NF-kB &
FEAN , RAE /MR NOD FESZ R AR FIZ5 M U G 2 1
3 (NOD-like receptor thermal protein domain associated
protein 3, NLRP3) th 2 5% AS Wi K@, 5 NF-«B
SABL, NLRP3 38 1of 2 Fof ol 0 fk 42, 308 3o 3T % o
R R E H ME-1 (cysteinyl aspartate specific proteinase 1,
Caspase-1 ) FHUE R T IL-15 Al IL-18 B, A
Wik BEIE 2 225 T )19 SRE /A, 25 BRI 28 hE /)N
TRBUAE S, 53 25 R SR/ VAR I ST , BBRZ A 4L
Rifh, Wi ROS [ . Wang %5 % 3L, N 1F
A R BRI A il R IRAK, fE i B A
WK 0 5 06 4 o NLRP3 4 509 L1 72k
Cheng %" f(BfF 55 W1 T FUC MR p62/SQSTMI
M I, 30 ] NLRP3 58 GE /MA 9380 , AT 35
B AS BIRITAE

E R 20 n] LAAEAS [R] A B85 R A A AN [R] g 2
R, B R AS Y52 ) A AR A ] 35 AL 1Y)
TIRg , 3 T A [A] 2 Y (ARG L8], PRt 3 5 2
Herb B g i 25 A R B LU, 2R 9T AS BB IR
o TEH B RN T E AL M1 BUF M2 Y, —
g, M1 Y i 0 i R 02 58 TR R AS 1
i, M2 I LU BT B AR T R o M2 R
Wik 200 i ik 9 R 4 RS BRI RE T, TE MBI AS v,
FRUE M BEHLrf M2 Y [ 05 240 LA L ) 858 e, 3 T
A M2 B2 5 A AT O o L A R
NI H 43 B8 Sl Ak 1 i HF 20 ( Laminaria japonica
polysaccharide ,LJP61A) GE# 5 SIRT1/FoxO1 {55
I O E RV, B M2 B A0 AR SR Y R
ik, 980 ox-LDL 53 E WIS B AL 2R o Chen
SEI ST EIESE T oK [ P25 PH 2 i P2 A
(tanshinone ITA , TNA ) i s 3 4] miR-375 M T 18 16
Kruppel #:[& ¥ 4 ( kruppel-like factor 4, KLF4) , B 5%
W20 0 1 e, £ i Wk 4 1) M2 AR A DA T 9
2 AS, HEARRF C(araloside C,AsC) EILARFEARK
FE GRSy, Luo 251 BRI ST 2 B AsC 3l i BT
SIRTI 4G F WA 1 M2 1Y =k 20 i A4 B A6 O i
LR AR ML BN T A AS (TR 2) .
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Table 2 Regulatory effects of natural products on autophagy function of macrophage
KR4 LAY i FERIBLEL E = BN
Natural product Experimental model Drug dose Mechanism Ref.
ocLDL G RAW EBkpER |
-3 264.7 G40 50 ~ 100 i /(K ’ . MCP-1 \IFN-y IL-6 \TNF-« 1 47
Artemisinin BRI SR »‘"‘EE{ZAzﬁg p-AMPK \LC31I T ;
ApoE” /N AR p-mTOR ,p-ULK1 .p62 |
LC3I 1 5p62 |
Gt ox-LDL 7 51 o LDL B | ;
Gypenoside THP-1 41 5 =25 pmol/L SIRTI .,FOXO1 1 ; 48
SIRTI 5 FOXO1 HIT AR 1
o ‘ BEERE |
f@f o "X'2L62L7ﬁ§§£2m[;§w 200 ~800 pg/mL LC3I/LC3-1, Atgl6 . AtgS AtgdB T ; 49
Heoidan B TFEB 1 ;p62 |
TR ASCHR AR 1 1
( lysosome-associated membrane
protein 1, LAMP1) #2155 H i D
PN+ ox-LDL 519 RAW 20 L (cathepsin D,CTSD) 1 ; 50
Gastrodin 264.7 EREANE po LC31I Beclin-1 1 5p62 | ;
TFEB .p-FoxO1 .p-AMPK 1 ;
ABCA1 1 ;CD36 | ;
IL-18.1L-18 |
. N BIRHER | ;Bel2 |
i B¢ ocLDL BT RAW. 5 5o oL Hajﬁlg %# ROS | l 51
Quercetin 264.7 A ~OU pmo plo.p2l. H
’ T LC311/LC3-I Beclin-1 1
Oligomeric proanthocyanidins -
B2 1 AU R AZ K
(‘scavenger receptor class
B type I,SR-B1) 1 ;
REETFTHEEE TR ox-LDL 52 (1) FLat ALY (lactoperoxidase, LPO) \ROS | ; 54
Epigallocatechin-3-gallate THP-1 41 jifs 100 pg/mlL80 wmol/L LC3-II/1LC3-1,Atg5 T ;p62 .Bcl2 !
Beclinl \PIBKC3 1 ;
PI3K ,AKT .mTOR | ;
ABCA1/ ABCG1 1
I T L
R ox-LDL i 2 () J N AR EEANHE T
Puerarin RAW 264.7 Fingzpy o0 ~ 640 wmol/L LC3-I1 1 5p62 | 5 33
ABCAL .LAL 1 ;CD36 | ;p-AMPK
RGN AE L |
ABCA1 ,ABCGI T ;A 2K 1 B35l K24
ASREF K ox-LDL iS5 1) (scavenger receptor class A type I,SR-A1) | ;
Ginsenoside compound K RAW 264.7 | ’ﬂﬁgéﬁmﬁo 3125 ~1.25 pg/ml. LC311/LC3-1 ATG5 . Beclin-1 1 ;p62 | ; >3
NF-kBP65 . p-IKKB p-IkB | ;
p-P38 .p-JNK |
HEF LS v A 0 A A% 1 Y I
?MX i lact & LPS %509 RAW 1,95 -5 VL LC31I/LC3-1  ATG5 .Beclin-1 T ; 60
esquiterpene lactone dimers were e 4] . ~ ,J,m() . _
isolated from Artemisia lavanduli- 264.7 EEAHE p62 | sNOLIL-1B |
Jolia
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Mechanism of autophagy in atherosclerosis
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