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Atherosclerosis is a common systemic vascular disease, and it is also the pathological basis of a variety of
Acute cardiovascular disease has a high mortality rate, which seriously endangers people’s
In recent years, more and more studies have shown that the RhoA/ROCK signaling pathway is closely re-

Inhibition of RhoA/ROCK signaling pathway can delay or inhibit the formation and pathological

changes of atherosclerosis by stabilizing vascular endothelial function, inhibiting the proliferation and migration of vascular

smooth muscle cells, inhibiting vascular calcification, regulating inflammatory cell aggregation, and inhibiting platelet pro-

liferation and deformation.

Bkl FEAE AL ( atherosclerosis, As) 42 LA ML 25
78 SR AR AR R — I DR R UL I A P
HA G Fo R LA 9 AAE 5 PR A R 3, Begeit,
O MBI E 28 LA T N 28 A i 4 B A AR T o
Y EEE 2 1 Kb As S22 R0 LSO
TE I LAt U 2 I A8 0 I R TN BLPE 6
M BE TR BB R P AR, IR IR R
B As MYJE 5 Ras [] U5 4 5 I8 24 B8 51 A ( ras
homolog gene family member A, RhoA)/Rho &%
it IE B EE A ( Rho-associated coiled-coil forming
protein kinase, ROCK ) 4 il {5 *5- 3 % 1) U0 A 6 2%
IR R I, AR SOK 455 RhoA/ROCK 5%
W EERARTIZIR B S As TP BUZ T YR 2R

(W EH#]  2020-12-25 [f&E B
[(E€mE] FERASRRIEETH (81874430)
[1E& ]

1 RhoA/ROCK {5 S1E &

1.1 Rho GTPase RhoA #1 ROCK

Rho GTPase W< T 294045 20 2, MK
P LA AL LA TE 40 N A HE AR T, W KRBk 5
2% . Rho WA j% Rac W% . Cded2 WK %  Rnd I
A BTB M55 . Hod RhoA J& T Rho W%
I — DY, F2 85 2 A L BV T LB SRR e
B4 56, ROCK J& RhoA T i # fin) 2 1 2 —,
ROCK A M4~ . #1——ROCK1 Fl ROCK2, ROCK
A FR FE A ity X 35 4 15 pleckstrin [R] I [X. ( pleckstrin
homology , PH) F1 Rho %% & 1 ( Rho-binding domain,
RBD) BB 53, 33K P A 78 70 o B ik TR I8 Tl 4 4y B
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(9 H ST A, ROCK 20 Fa gy, Hi
ROCK1 F 25341 T fifi B A 2L, il ROCK2
FEA AT O RERALA

1.2 RhoA/ROCK i B89 #iE S0l

RhoA FY ¥ 1% 5 1 i 3£ % 32 3] = Fh 285 1 1Y 4
. GTP [ #% 1% 2 11 ( GTPase-activating protein ,
GAP) | 0% 1% 41 112 2 # [l F ( guanine nucleotide
exchange factor, GEF ) 1 5 I 14 g5 fi# 4171 1] 7] ( guanine
dissociation inhibitor, GDI') 71 4 RhoA 5 GTP %%
EAETHOE IR A BT, GAP W LK GTP /K%l GDP
KAl RhoA FIU 5 1M 24 RhoA 5 GDP Z55 T 1
HPIRAS T, GEF AT LU#EAL GDP JE i GTP SR
RhoA™  GDI il 1 15 57 /& — 4 5645 45, B IE RhoA
KBRS,

4 Rho Biifim, H T i i [ 1 ROCK L%
% . ROCK 9 RBD 5 {5 LAY RhoA & A= A HLAF:
F, AN ROCK 35 7%, 34 RhoA 5 RBD 4 &
I, ROCK FYFRAREEFFTIF | N iy i 2 ) dul e 2
RO TRIA N S 5 P 0T | Fe 445 20 ROCK &k T
AR A ROCK 3 A] LA sk 44 2 DU 475 1
5 PH Z5#)3 45 4, o Caspase-2 o Caspase-3 5 i
Fifi B 55 C A 244 , 520 ROCK #iE ', 1hi 24
ROCK ## i J& , AT LA IRk 2 Fh T e m 2R
FOMIr R AR 2, FErh A0 AR JLBK R i R
@@( myosin light chain phosphatase , MLCP) JEREH
%lﬁ%( myosin light chain, MLC) BEA/REA/
fEiR 5 H & & 1K ( ezrin/rootin/membrin complex,
ERM) | PUSCEE 1R LIM 5

2 RhoA/ROCK 551B S As R

As F77 A 2ok A8 32 8 22 I 2 Jok il A8 P REE I g o
B o3 1Y DTAR -3 L 40 A 00 B8 14 5 L 45 o it
A FEREHOP I B Y 2O Bl A SR R,
TR S AR R WU 52 3] 1N 2 DI RE A 497 | 2 A 4 i 2R
B DA I [ Pt A 35 8 5
2.1 RhoA/ROCK 15518 B8 15 ML % P B Thigg

A8 PR B2 240 A2 A T 00 3 R 4 R 2 21 2 [
() — 2 B A AR, AT DAGE 5 4 W | PN 43 N o
W =P Is AR W — A AL A (nitric oxide, NO) Fl1PY
B2 Z (endothelin, ET) 25— FR 51 L4 75 MY o, 44
PR A K T B AR T B 400 ] P VL2 i B
Fe i B e S RE N AF DIRE . NO AR B 1
ol TE — 0 Rl N e T A e 28— S AL A5 8 (endo-
thelial nitric oxide synthase,eNOS) OE SV

AT R B eNOS f 3G 5 il J2& 37 3 eNOS
I Serl177 43 5 K& Thrd95 o 5 W B2 Ak i 97 2,
eNOS |- Serl 177 {37 15 BB R AL (8 eNOS T5 PERE I,
1M The495 07 15 1 2 1k 3 3 eNOS 1% PE AR,
1M RhoA/ROCK 1553 % 7] LLid & PI3K/ Akt {55
IH AR Serl 177 13 s BEWR AL , [F]EHHI ] Thrd95 {37
MERRAL , HETTAT ] eNOS BiE ) Li 25 L g
P[] 8] M Bt 45 ( chronic intermittent hypoxia, CIH) 7]
LI 5 3% RhoA/ROCK {553 41 il eNOS 2 H
eIk, A FEOR R E sk NO & =l 5
Wi L5 P9 B2 T BE . Cao %51 & PR R 4% 97 2 i 3
PR AN AR SRR SR T AR RS A R
FLHEFLWE 1 1 RhoA 9335 LA I ROCK (76 ¥, IF
T eNOS By ik, LA, ¥F 2 B 55 3 B RhoA/
ROCK {553 46 nT LA it 3 2 UL 2 2 19 400 B 1 22
Z 517 eNOS mRNA 1921, JEMT eNOS 11
F5M ) ROCK #5)AT LIZEK: eNOS mRNA f#/E
Yy g ), T A eNOS By 0 Qi 2L
BT £2 3L BE 1 (tetrahydroxy stilbene glucoside,
TSG) A] L i i) RhoA/ROCK {553 % , il AL
SR A0 1 2R F A, 1T AR P B AN i R R
W N K2 DIfE. &8 AT %, RhoA/ROCK 15 53 1% Al
DI PR eNOS B ZRIA FITE 1 \NO (A= 1) H B
DI K LN B AN A 1 2R 2, e 290 BT L5 I
KRBV,
2.2 RhoA/ROCK 15 51 B&if 77 I & F /8 AL 48 b
EBEMNTER

1A ¥ AL 40 Bt ( vascular smooth muscle cell,
VSMC) #Y 5 M B0 2 5 SUM A BEVE R A IR, it
MfEdE As PIE A&, BT, VF 25888 2k 52
RhoA/ROCK i J{1EAE S VSMC H45i 77 1 & ¥5 7 HE
YER, Cui 251 BIFE & B3E 3 14 IncRNA 430945
% RhoA/ROCK 573 [# M i 2 i VSMC $%7 ,
AN, ROCK AT LU i3 MLC # BR B2 #F MLC # B2
b, i H R4 22 25 19 10 Sk 350 45 40 Bl R Ak , 328 i 2
HEBRZETE I, B 2478 1 T 2 40 0 A 7 24 it
FEMLIRZ — (28 50 240 98 B B T 2 2
o 2 AT Tang 45117 3 33 52 HIE S ROCK
REAE E 20 M A 1N GO/ G o) S By HE S | finss ifin/)s
M AE K [ F- (platelet-derived growth factor, PDGF)
G0 VSMC 3958, 25 0] %1, RhoA/ROCK {55
T8 [ O SOG 22 4 4 VSMC 4324 7R GO/G1 1 1m) S
BEAS I E] A E VSMC HEAT 40 4 2L, B A
VSMC #4518, i VSMC 1 R o 34 78 T 2000 55 BE 14
JE AR SRR As BUTE AR,
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AR R 25T R As FUTE S VSMC ML
F TR E N BEEA E YKL R, 1M RhoA/ROCK
{55 100 % AT LA ok 2 0 Se—— LB R
(actin filament , F-actin) 3147 VSMC fJiEF5, Xiong
ZU81 o B v A R AR AR 1 ( glucagon-like peptide 1,
GLP-1) 7] LLi@ i+ ¢cAMP/PKA/RhoA/ROCK?2 155l
AP 4 B 5Kk K 1T (angiotensin 11 , Ang I ) 5510
VSMC H4FE AERS, Qi 451 3 it 5L UE 52 RhoA/
ROCK i %2 5 /Nl Ang [T /519 VSMC 3T 55 #l 25
ik, BLAh, #E PDGF M55 N, B A G A Al
RhoA/ROCK 55 5 i i 23 X} VSMC 9 iE %% 7= A= 5%
Mt Al Ae S & AN i 45 PDGF AbFEL S
5T RhoA 7K-F B W 3 fin, H {2 # VSMC & #% .
PDGF #5531 VSMC TR 2 3 o 52 i i I A 1 i) A=
BORSZEAY, 7E PDGF i 5 A9 VSMC =R # Al e |
TSR P Y B S RN, UM E VSMC 18
g i B8 & A S E R D, W VSMC i
U7 BEAh , ROCK i fil i i 3G WUEK 28 11 SR B
fitg i MLC B 2 16, 51 HLBR 8 (A 4, 53
VSMC 1B NI, #75 RhoA/ROCK 1553 %
AL TP F-actin JE 8 118 B MLER & Ak
AR HE VSMC 88, IR i As TR R,
2.3 RhoA/ROCK i B&if 35 & 551k

MAFE5A S As F UL B 2 0E , 2RI
A5 R (R e 8 o, O AR, 35 5 i A T K
FBEHmE 24 i 45 85 10 2 B T B 3R A iR A i A
BE b S0 0B R 4 A A T S B Y i e
i 3 E R VSMC S BTk, iZad f i Runt AHSERY
5% A f 2 (Runt-related transcription factor 2, Runx2 )
Fifr 2 Tsuda %' & B H] RhoA/ROCK 15
SR, T LI H R E A IS Run B9 E
K, B ZGR BHM R FE AL A VE T . Neai % 85
R EE F RhoA (1) 17 M A L 3l 2K 2 11 I 4 ) /2
Runx2 A% 58 v FIF IR 1E M55, 38 2076 1L RhoA
AR M A A5k, RN, Neai 254 3 H SR 45 4
3 324K 1 (discoidin domain receptor 1,DDR1) A L4
1 B RhoA/ROCK 3 B 87 IL3h 25 1 40 it 15 42
#ET 8 DDR1 K-, i f #F VSMC 54k, 53l
EHPE TR fEE As TERL,
2.4 RhoA/ROCK 15 51 B 1A 5 M & K fE

As MICHER P 995 728 & A= B B 2% o B BRI o,
A A R 2 RAEAN A RN P2 5,
o A0 R e 4 e 5 e g A L 2 AR i A P
(R SRE RN, IR As S A BEBR AT i, Dong 25
W & B S Bk — 4 TR ( epoxyeicosatrienoic

acid ,EET) 7] DL i3 #11 f#] RhoA/ROCK {5 53 % 417
il 2R 1 7 A R SR AR DTS BT R AE . Rao
L6V BE Y % B RhoA/ROCK i B% 2 5 8 5 5 v 40
JHL 25 S REAH DG 20 1] N B AT A% | i B I A8 PN AR5 22 1Y)
RIESIE o BEAD %S5 38 A& B ROCK. 1 il 551 AT LA
B RO D B AL 2R 72 W) (advanced glycation end
product, AGE) 175 5 B9 4 iZ 18] 2 B 73 F 1 (intercellular
adhesion molecule-1,ICAM-1) A1 504% 40 {d #1625
1 ( monocyte chemoattractant protein-1, MCP-1) HJ 43
W Takeda 27 $H ROCK 1] LS5 5 % ok
M F | 32 AR DL B BB 43 F . Strassheim 45078 4
S RhoA/ROCK i % FT A2 7F VSMC G LA A A
AL AL SE P AR DG A AEAT BT, PRI, RhoA/ROCK
ERcp il TINYSCRUR RTE P i NS S ek <X
PR 7 1 7 AR RN SR A 2R As TR RN K Je
2.5 RhoA/ROCK 15518 BT E K4 A Th &

L W 40 i T AR A ] G R B2 20 D M M2
AU M1 AU WA AT DL 2 £ o A% 1 D B
T 10457 PN S B T M2 7R D B4 ) 4 AE S i
FasE As BEBR) ) Do 457 i 1 S & B, miR-511-
3p Al LAE i RhoA/ROCK 155 B 2 iF M1 2 w3
AL, B FRIER KA, Saclier 5 WF 9T UE 5L
M RhoA/ROCK 1 155538 i BE 2 1 S A1 Nifx
I8, SRR EHT R R AIRD M2 Y B 20 i i A=
o J3Ah, RIHEE S 42 RhoA/ROCK 15538 %
REA2 TV R S L %) I 80, 35007 1238 2 e ARE o6 15 e 44
WA W R BTE B TR A A, Fuster 551 42 1 22 55
2 10 b1y P27 BERR LA A% RhoA/ROCK 15
3 [ R AR R A 4 L A R Y ) Y TR A
fEitt As TERL, 1EAN, Bao 25 BF 58 & B W 4 i 4
W HE 1 B 202 5 40 i B AR E 41 DL & PIBK/mTOR/
RhoA {5 5l B AHIC . I, RhoA/ROCK 1553 1)
PO AT AR E M1 2 B2 i ™ A | B A A
R UL SR AR B, e 25200 As TR A,
2.6 RhoA/ROCK {5518 %1 75 BB B B2 X 5

e W SR DN EN et NS PR )
S BB W A 2P 718 Ay o TR A B ) DG B TV R 4
MR B As JE By 8 25 K 22— BF9E 3R W IR
[#&] 3% [7] %% 32 (reverse cholesterol transport, RCT) /&
RS IR 40 6L PN B O A ) OGS AL B ATP S5 G
Gtz & Al ( ATP-binding cassette transporter Al
ABCAL ) LA b P it 25 g JIFL 351 Bt i i 38 A B A 5
NG VS, SR 5 iz L IEAC I 8 JR -
HEH . W05 RhoA AT LA R ABCAL BYRRE T, fi itk
JIEL [ B AR HE 4 RhoA 3% M AT DL i #8005 1
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A AT A TG B ) 0 324K y ( peroxisome prolifera-
tors-activated receptor vy, PPARy) FIF X 324K (liver
X receptor, LXR) #f M {2 ABCA1 ik, fi i i [
P AR HERS) S Omar 25570 3 1 5256 & B GGTase-1 1]
% RhoA/ROCK 15 53 & {2 #F RCT [W] i 5 S
BN RIEVE— R, L, RhoA/ROCK {553 #%
ATRETEARRIFREE M As TP R AR BIVER , 4G
M et — L IRAFSY
2.7 RhoA/ROCK 15 S1# B& A 7 M /MR Ih&E

2PN B2 D RE TR IRE, PN R 7 AR A I/ Al 41 o] 5
A Bl TEAd B B9 K48 22 G0 v 2 5 1 /N AR B LR
A, SR, RIS Z 300, i/ NARCBE B , AT 2 3
As JEIAM AR TR 1, IR 4E R, A IFFE R W] ROCK2
55 /NKR BT i DA R I B R A BV O &R Al
ML ROCK2 114 it 2% T S0t /N AR 9 2D it /Nl 37
WA, IR Bsf i 453 0 A ) B S P R RS R, dn 2R
ROCK 3 %45 340 , ROCK2 25 38 A4 4 1 4 119
s A, Atkinson AEIOTP L NO AT LA 5 L
Sl 20 B S o /0 Al BE R, DA T 45 i i
FERYIE B, T NO B9 A= 9 1% 4 52 #1) RhoA/ROCK 3
B S5, B, RhoA/ROCK 3 B% T LA 38 451 3% 15
NO 135 P52 M 1l /AR A B, SE T 80/0 As s BT
BAIE R, 1 Kim 25 $2 1 RhoA 1T LA T L3
H B ARSI /NAROE RS Ak, D T3 58 1l /A
XoF P I 0 SO B T B As T T IARTE AR
ARSI T, RhoA/ROCK 3 % 1T 38 32 52 il 1fiL /N AR
HILZh AR 1A R B A b R I 4 I /)N Al 7 3 E RN
AT TR0 As 30 1A A A

3  ROCK P4

RhoA/ROCK 55 f§ 7€ As W /E R 22 2
IO ROCK M 3857 1 Wi AH & 8 1] 43 7 R itk
17, R HE ] ROCK 936 P, 115 538 i 6
REFEVER, 1 ROCK MYBTE 2@t 5 ATP 454
TE RIS AL R 25 5k 52 B0, ROCK 413 41 50) & — Ffr 2 1)
ATP /N1, X B8 /N5y F 45 5 5 ROCK 454,
P ROCK 5 ATP (&5 G005, BRI S ATP 454,
MR E ROCK (3% . 2 HAih ik, —3E &3y
2 ROCK AHIF0 | Fufif S s w2k 4-SFEntkng 26 |
NG| DL R WS RS b, L S s b s v i) 1
FF b LA 4- 2 SEMEBESR TR Y Y-27632 SR E L, vk
E7 Hb LR R R I /N F ROCK ) 5%, o2 B
FME— L 9 ROCK I 5R), 1&F Hb LI IR 32 %2
FHTF36 7 M o 28 B8 25 15 ke I 85 B o0 af ™ o A

As FEO M BRI RIG 7 T i R AR 232 0
ARG RS UE S22 87 b L5 Y-27632 ZE il
VSMC 33 FEWCAR | A5 4 1 200 i SR 46 L) B N B T R s
A B E VR (HJE 56T ROCK HIFIZE As
S0 I AE T ) FTRE I PR S50 1 A T R, R L
G SH A T IR PRI AR

4 & iF

R Z2 (T 5T B RhoA/ROCK 15 53 % 5
As BYIMFE, 76 As B, RhoA/ROCK 15518 4 114
PE SRR I AE P R D RER 5 L) B VSMC (38 FE 5
TERS (M PN REAS T3 A AR TR A5 s e 2 | T 5
M) IAL R A R 7E As JE IR, RhoA/ROCK 15
53 % T DA a4 i A A A ol o A e R R A2
I/ IVBR P 35 B AR T AR S AR T ., EAb %
T [ A R Aok 1R T 1 40 M I A e R 4 SR Ry
e 1 DR B4 b LA e IR [ A G 3k ot A K 390 &k
T RAE L DIRZS, Inik As 578, #4] RhoA/ROCK
T B B T As, ESE As BEIIIEAIE
R R, AT AR O LA PR AU SE TR
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