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[ ABSTRACT |  Atherosclerosis ( As) is the main cause of coronary heart disease, stroke and peripheral vascular
disease. Nowadays, there are many theories to explain its pathogenesis, but none of them has clarified the specific patho-
genesis.  Anti-platelet aggregation, lipid-lowering, anticoagulation and thrombolysis are the main clinical drugs treatment
at present, but they have little effect on the protection of vascular endothelium and have poor specificity.  The traditional
Chinese medicine salidroside (SAL) has significant anti-As effect in animal model experiments. A large number of mech-
anism studies have also confirmed that SAL can significantly reduce vascular endothelial cell injury, inhibit endothelial ap-
optosis, delay endothelial senescence, inhibit inflammation and stress response, prevent foam cell formation and the occur-
rence of apoptosis, prevent vascular smooth muscle cells from overproliferation, reduce blood viscosity, prevent thrombosis
and stabilize plaque, thereby protecting the vascular system and inhibiting the occurrence and development of As.  There-
fore, SAL is expected to become an important treatment for preventing the entire process of As from occurrence, develop-
ment to deterioration.  This article summarizes the research progress of the mechanism of SAL intervening As in recent

years, aiming to provide reference value for further research and clinical application.
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AR FUE A B WA 2 A R P L A AT
Fo PN S SR | LI 3l 7 2 e S A AR
TR AR LRI A T, BRI T As 259034
7 FEARIAE DI/ SR NG | DUBE S ke 7
D5 (R S A I N B ORAP AT VR AT, ELRL As
Sh o SRR P i 1T AR s ) R AT B AR B T
(ke AR e R HIL I AIF 5330 52 v 2 20 55
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N BZIIRE, IF N As B9 KA K 2 B AL Y B A i A
PEAT T, A BRCOIRTT As FUEHZE B,

SAL s HP L5 K e A A B T iy 2 —
AR RFIR L H-B-D A, HH T R
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/DBEHL PN IS AR ZS 53T 1 (vascular cell adhesion
molecule-1, VCAM-1) . 4 Mg [8] % B} 4 F 1
(intercellular adhesion molecule-1,ICAM-1) KX 540
Mo 16 8 H 1 ( monocyte chemoattractant protein-1,
MCP-1) RAEP 71 23k 30 W 20 i =2 A
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QU R BRI P S I A R BB 5 0 /I A
WAk, B /N A SR 4R A K B Iff 1) ] 36 PR 1 v 2
B BCE MR TR AR RAEYURAE T, AR SRS
TITAER SALIRYT As BYMLHI TS 5 & B I B
THRE LR A MLTE B S R T LG R G 5 A Oy
T2 2 eI B ik

1 SAL M ZEMN K INEERERS
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F[HF 2 (nuclear factor E2-related factor 2, Nrf2 ) J&
O I W 7= R S v R g ) R 71
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it 1 340 SR A T g i W e — T R W PR IR SR AL ik
J5E 1 BEDH A RA , R AR A0 B 18] 375 1 4 ( reactive ox-
ygen species, ROS) #1 N — [ ( malondialdehyde,
MDA ) 7K A fiff 8 S8 AL 1) B AL 8 ( superoxide dis-
mutase , SOD) Fl i %8 1L S ( catalase, CAT) 31 P4 14
58, AP EC S 32 EAL R, — %46 A (nitric
oxide ,NO) ZE Y I B TR BB T \ROS (i Ak
Yyl UK 5% 5H W) TG 2 Ry LB T L
('peroxisome proliferator-activated receptor gamma-co-
activator-1 alpha, PGC-1a ) M 2R AR DI REFE 1 = 55
PN B SR I RON , EfIE ) SAL RESLIG AMP 1%
1k 5 1 ¥ B ( adenosine monophosphate-activated
protein kinase, AMPK) . 25 [1 i /iff B [ protein kinase
B,PKB(AKT) ] N ¢ Al — % fL & & W ( endoth-elial
nitric oxide synthase,eNOS) , ARG AL A JF ARG, 5%
A F# A+ kB (nuclear factor kappa B,NF-«kB) )i
P, E PGC-1oe MIZRRLIRTL s A1 A 38 in ok {4
FBEHL A7 A ATP B A B, 42 w8 R IR & 1, B
H,0, %5 M LRI, (9 4 EC, A e
W%, SAL ] F % NADPH A 4k4¥ 2 M EC
ROS #7438 Hey U5 BRI, BLIE EC 4
P, Bl 1k As BRAE o e IOBEGT 1078 P4 e 1) A A5t 49
SR BRI IV A5 1 2 B R 3 22— R R
SAL AT 841 SOD FEAIk ROS & MDA 33k, B 1k i
FREUN e Bii . J34ME H,0, S EC AL 1
AL SAL I AT 4 5 DNA #5475 52 B 9 35 TR 7 1 61
PR, W ROS 17 Az, ikl Ak L8 S I, sl A
EC A k05 . SAL Xt B [ B it 0 45 2 i
[l AE = 2R S 52 s AT R AT P R
IMEBERAT , PsE N B R, b e N T R
B3k B WS P B S RE R A, LR AP 1L 2R 58
1.2 R B R

PR 5t P 87 985 B T ke A 1 Bz S e A AR B A, e
HE As (A oA R IO I 3R P B A% A 5 e
FE 1 1a (inositol-requiring enzyme 1o, IREla) (25 [
P RNA FE P 5 3 i ( protein kinase RNA-like
endoplasmic reticulum kinase , PERK) Fll1%% 5% X - 6
OB 8 OC . TE A0 LB BT 5E v Hey W55
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EC A& AE ST R, 1T SAL Be T 98 P J5E 9 1 SOk
KA P 8 3R 8 1 85 45 & 8 11 (heavy-chain
binding protein, Bip ) A1 C/EBP [F] I & H, #
PERK HI IRE1o & £ B R AL 9 BT 7 Bip
Fikt N, MRS 1 PERK (IREla B 75 1L, BH
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INFE P, MCP-1 W 5| A% 20 25 4 EC A it ik
FEN BT S kAR AL, R AR BE IR 25 1 (oxi-
dized low density lipoprotein, ox-LDL) % 5 T JE il &
Wik 0 i, A W s B T IR A0 L, FE 0 As BEBRAYTE
B, Zhang %1V BFSEUESS SAL Al S F 8 VCAM-
1 ICAM-1 fz MCP-1, ST As & tid e ity
KE RN, RPEDT As MZJRAPERT, O3 — T 5% R
SAL XA T # VCAM-1.ICAM-1,MCP-1, it 6% %
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(RRIET A SR KL, PR AP I A B, BEL IR As
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P T-E A Bel-2 #H28 X & H ( Bel-2 associated X
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AR I = RS 2 1Y EC BT, R EC, H4b
AN T B K AR R A R S M e R
H i 3 ( cysteine aspartic acid specific protease-3,
Caspase-3) , Caspase-9 Fll Z & ADP-#% ¥ R & i
(poly ADP-ribose polymerase, PARP ) FA I 1% ¢ 2R %5

Y1, #F5E% foR SAL Al Caspase-3 . Caspase-9 .
PARP BJi54L, BHLIE H,0, W5H) EC AT, 53—
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FH M Caspase-3 B3 PE, ## EC M- &4, [FIFE
AKT 5 5 3l B 0SB 2 5 As g B 72, A7 E
350t s G K SO TR EC T FRAIK ROS
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3-kinase, PI3K) /AKT {5 51 % ik 17 52 m Wi 5L sh
T A R ¥ 2K A ( mammalian target of rapamycin,
mTOR) AR, /" EC %% H,0, B HIH T, 4
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PN R AL M TT A4k i EC 18 S 3040 1 9 Bz, ek
FMAE DR . BF5E WoR SAL A C-Jun &
FER S YRt F p38 22 2 I 1% Ak 25 11 I ( mitogen
activated protein kinase, MAPK) & A= B R 1L I I 1
PUAT-HE B 4 Mk I/ L L ( B-cell lym-
phoma-extra large , Bel-xL) [k Bax B8 H &Ik, ff
Bax/Bel-xL H i [, 4l H,0, 5519 P B AR 40
M RAP T ; 534k SAL i {2 # AKT . mTOR , p70 #%
BEIRZE 1 S6 14T ( p70 ribosomal protein S6 kinase,
p70S6K) A AME 5 8 715 B4 ( extracellular signal-
regulated kinases 1 and 2, ERK1/2) & A= B iR 1k, 34
& AKT/mTOR/p70S6K F1 MAPK/ERK1/2 {5 5 il
%, A B BEIRE P R AH AN MG A | oAk, 1Y 5RO B2
AT RE B 241 EC, BLIE As BUR 4,
1.5 EENKRMERE

P B 240 L 0 S T LA A ) A v R AR
2R N BT B4 R T BRI NO A= R
W) DA g b S e 0, 45 7 2l Ok i A8 B2 S5 e 2
Al , B 2B As BESRITE Y L F 2 fa &,
PRI | R LA e 5 R AR M PR S5 1 T 2L EC
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SAL T[4l pS3 . p21 Ml pl6 1Y Rk i 40 M
A e 3 2 U R A , (s A ML S B BEL IR 20 A
s, I 0800 40 L N IR BT AR, B 1k EC i Lo
2 RPN R GE . BIESE R BN B SR 0 3R A
HEEA 1 77 2a ( cyclin-dependent kinase inhibitor 2a,
CDKN2a) Fl p21 4 Jfd Ji5) 5 25 11 A0 060 14 5% g A A
JHHH 1(p21 eyclin-dependent kinase-interacting pro-
tein 1,p21CIP1) JEANMIEEE M 2 B EA D 1
MM PIE RIS B, TG B 2 [R5

¥ 3 (silent mating type information regulation 2 homo-
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log-3,sirtuin 3, SIRT3) 7£ 3% & 1) 3= 5l kA rp 2 35 01
BFERARTY ) Xing 27 7E EC K sh Bl vh i 5%
FH] SAL A FEAIK CDKN2a #1 p21CIP1 ., |4 SIRT3
MFRIE L EC 328 R3PS N 2 DIRE
1.6 BETHMEESERES

AR 5 3 B 1 A% 5 0T R 400 i 3 R K
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G PI3K/AKT 38 #6145, NG I eNOS BTG 1,
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5 OE Nef2 3% BRI T RN EC T

AERET

2 SAL &I ER 4R Ra s A R AT

I 200 AR 5 2 M1 2 P P 1 i A L K 4
HE As BEHOE B RS L TR 40 T A
FM— B NR BTN B & A AL, IR i RV A
AN SRR AL, A7 R R B IR B TR 240 M, i 208
As BEHL, BFSE &L ATP 454 G kst AL(ATP-
binding cassette transporter A1, ABCA1) ] ¥ i 25 H
[Fi] it B B R A0 RS i R B IR EE 1 AL b {2k
LT Pt 396 i) e i, i 5 AR R A R AR AR R R A
ZAK 1 (lectin-like oxidized low density lipoprotein re-
ceptor-1,LOX1) /& ox-LDL T {32 1K, A iE4E T~
F W 40 0 77 B ox-LDL 1] i LOX1 14 3% 3K &F 1Y
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FEIR, I IRAN NI B, I M I BE SR A RS E 5 5
HNE IR SAL W] 38 38 3% MAPK/AKT {3553 1%
VAN Nef2 AR A5G 8 3k T 0 22 M AL
Pity S XU fife 2 1, 40 1) S0P 7 D5, BHL 1k 76 7K 40 i 3
T-RH R A, PRI, SAL AT i 3 B Wi 40 fig A JIE [ P A
i SRR BTS2 AR A SR A JE T, 1 As
DESR I A G A AR AR 2 R

3 SAL fnmE A EEE

MAEFE A S5 As () EETE, Hoad e
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LR ARG R 1 2 SRR IR LR AR A A, ) )
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RAHIE AMPK/PI3K/AKT 15538 %, 4k 2 R i 70+
WEDRA TS 38 A& LBl , (i E 08 JR A B, 3
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JrWEDR I , 14 68 400 1 W5 PR 9 T 175 T 14 SR Ak 0L 38
B, FELR T MDA R84 04 e H ik Ak
Yl .SOD \CAT MyTE LI A 20 BVE R . FERRIR
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53 SR UL B A 2 ) AR R R
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PEEIEE S R A R, KSR . JE 4% RNA
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RNA-33a/b Flf# /)N RNA-122 ( miR-122) 7E I AT
AR TR Y Hp R e B R Y miR-122 AT E R
A B T 7 RNA-370 ( miR-370) 3 %58 i & i
miR-122 AT WIS Q™ . 78 2 BUBE IR
/N UL 5T b, SAL AT LAY /0 I 3 AT £ 41
miR-370 Y &, 8035 i 0T A B A5 [ A1 I i 7K
S TR, SATL T A A AR AR I A | ot B | AR
Sy 2R A A 3G J S5 2R A A T A AW PR 9 T 3L
As WA
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