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Research progress of the mechanism of traditional Chinese medicine in the prevention and treatment of
atherosclerosis based on miRNA regulation of vascular endothelial cell injury
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ABSTRACT The injury of vascular endothelial cells is not only the initial condition to promote the occurrence of early
atherosclerosis (AS) plaques, but also an important link in the pathogenesis of AS. The microRNA (miRNA), as an important
medium of intercellular communication and gene regulatory factor, can affect vascular endothelial function and participate in the
development of AS. The molecular mechanism of miRNA’s multi-target intervention in vascular endothelial cell injury has become
a hot topic in the research of cardiovascular diseases. Monomers of traditional Chinese medicines such as ginsenoside Rb. and
paeonol, as well as traditional Chinese medicine for resolving phlegm and removing blood stasis could regulate miRNA to improve
endothelial cell inflammation; astragaloside IV , dihydromyricetin and notoginsenoside could target miRNA and inhibit vascular
endothelial oxidative stress; Danhong injection, Jianpi qutan and huayu prescription and paeonol could affect endothelial autophagy
through miRNA; resveratrol, Bushen huoxue formula and Bushen tongmai formula could inhibit vascular endothelial aging by
miRNA; dendrobine played an active role in regulating miRNA and improving endoplasmic reticulum stress. In the future, more in-
depth research is needed on the effectiveness, mechanism of action, diagnosis and treatment plans, and safety of targeted regulation

of miRNA for AS therapy by traditional Chinese medicine.
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AR5 Fifi 5 13 RNA (microRNA , miRNA ) BF 58 i AS B 1
A, miRNA 7] LR Ay 248 it 1] 388 17 i) 2 22 454 0 58 DA
7, 5 RS P miRNA 19 37 3 JF 4 55 X
(3’ -untranslated region, 3’ -UTR) 45 A, M1 I ¥ L [ &
ik, ATk 155 VECs 199 B A #0540 ]
ASY FHRBETE R, H 25 HA N miRNA JZ [fi - 3 5
VECs i 072K Biif AS BYBAFILFA . ARSI T i 4Ek
it miRNA _F IR T P8 A R 1 #8321k
{47 VECs sz i U 9V E AL, BT h 2B i6 AS 4
HEHSARYE , AR ST Rt 5%
1 miRNAWEME T E

miRNA J& —2& P IR F 4 % RNA 73 1, R/
19~25 PR , HonT i PR35 {4 RNA (messenger
RNA, mRNA) £ 5E Bl B J7 91 ok A 5 5L R U0 ER, A
miRNA ] DUSE i £ FH 38800 1> mRNA, 219447 28 A
JoT Rl R B mRNA 246, P B 55", miRNA AEY)
A Wit A5 DA AR T 46 B A0 L L 25 0, 95 e 2 AL B
(1)7E RNA G0 1T AL T, 4 EA Z 1 HXT K
1 & Je 546 197 9% miRNA 55 %A%, Bl pri-miRNA"; (2)
pri-miRNA 7 fi RNase Il #% 2 M Y] i ( 41 Drosha/
DGCRS) 4 B AZ A 325 2 6 W rh 2 IR S5 R BT D) 1
— /AR Y pre-miRNA™; (3) pre-miRNA 7 Ras #f]
A% H -5 H =5 R (guanosine triphosphate, GTP) &
B W2 5 H 5(exportin-5, XPO5) 143 H A L%
WG ia R 40 R ; (4) pre-miRNA # iz 4y £1) 40 i i
Jei , B8 5 —FAZ R N VDG Dicer A1z 2U0E V2 RNA 45
4 5 M (trans-activation response RNA binding proteins,
TRBP) 7] %] ji, miRNA-3p Fl miRNA-5p 35% 73 15 (5)
Fifi J§ miRNA-3p/miRNA-5p il 2k £ L Argonaute £ [ 2
(Argonaute protein 2, AGO2) A #%L> i) Argonaute £ H %
J& v, B 1 RNA I70 #R &2 & 1K (RNA-induced silencing
complex, RISC)", Jf- DAtk I B #MEC X 19 75 205§ ) 1)
f93-UTR 4545 , 175 3 mRNA 1B H] 2 2Bk ok
R, AT R ML LR . miRNA PAE Y & i 72
meE 1R,
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miRNA 3'\_3. 5 —> (R
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AS A IR E N 4 L5 b e 8RR
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K AER R . BRI, AS BAERE K B SEN
PRI Z 7= A= s 89 Z MR, BKAS R i 2 18] 56 R 2%
P, MG A MGG B TR A ) — P AR
A LA AT LARESE R A A S B PH 2l . A
HE FREOM R K, BRSE RO R, BT
I IR, BT AR AR R S R R
AR A (B 2 BTN, BRAB R AT , 3 AN
R IR R 2 A SO S e 2%, AS S i BE
YOV . W58 kB, i 25 T 1) L XS VECs f3 -3 1
FHH miRNA, N8 %F VECs A #5473/ F i) miRNA , 17
PRIZ AS SIS Y N PR 25 L L X 5 B BE 1Y “ HR IE 4
AR JEAEH BH B 2 YA O
2.1 NI E R R K TE

i g IR B Rl F o (tumor necrosis factor-o, TNF-at) |
L2 % 6 (interleukin 6, TL-6) | L 20 5 B R 7 1
(vascular cell adhesion molecule-1, VCAM-1) Fl ¥ K T
kB (nuclear factor kappa-B , NF-kB ) %¢ RIEAH (5540 F
Al hnE VECs #5453, i miRNA FE% 38 12 52 i 48 Pk A 1
T A IS e 4 ) DK R e ARE O™ i, A
1A JH20 R R 5 Y 4 B A7/ N i v 8 o B miRNA-1
YEHIT VECs, #l i Kruppel £ [H - 4 (Kruppel-like factor
4,KLF4) 263k , 00 NF-wB il 5% , 1 3F 1045 9 Je 48 9
FASTE R

A R, NS AT Rbo FIPT B 1y 55 v 24 gk
AR AR KL v 245 75 148 1] 9345 miRNA 2035 VECs %
iE SRR IR . NS B4 Rb. & NS 29
PERL S, miRNA-216a A o )1 i) Smad [F) P4 3 8 3%
K, 0% NF-«B il % , i F VECs X B 41 I (4 5546 5 1
A Z A Rb, 1] g 2 30 ] miRNA-216a £ 3k , iF 1M 7
VECs Wit B E P RAER"". PHE B2 N 254
FPREz R oy B I —Fh AR A 5 W, BAT A9 VECs
PRI AS BV, HEfRg o b )R N B 40 I 1 i s
A B AR miRNA-223 , $IH] A5 K P9 Rz 40 Bt (hu-
man umbilical vein endothelial cells, HUVECs) {15 5 %
S I SR TS R 3 0E B, e 4T H IL-1BL IL-6,
VCAM-1 (433" A, P+ B B vl 38 o 38 v g 1 e
KBTSk VECs H i 5 ok I8 9 miRNA-223 1 il 2
/IMANOD FEZ AR AGE I 25 R OCHE 1 3 YRR, Tl
VECs RIE", ZEA " WIT R, &A 1A ik 3k
AT A A5 25 M AP b 24 A T AR 06 I
SRR, HAE BT RE 5 1% )7 € _E I miRNA-181
FEIk, i A o3 FTNF-«B 18 B0 , dEimms b
IL-6 .\VCAM-1 Fl E JEHE R 35 , TR JERE K - 41
TR AR B, 5 PN B D e DG
2.2 HNHIIME M R E A R

miRNA TEAR P B 58 223k 0] 5 | A AL S A 51
VECs I REREfT , B 1 % (reactive oxygen spe-
cies, ROS) FIt 4 b 711 i 48 Ak 4 B Ak (superoxide dis-
mutase, SOD) & S Al , B fifi LN 8 1A W 2 DL
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— A AL A (nitric oxide, NO) y= 4= J /P, & & W55 IE
52, HUVECs "' miRNA F3k Tt 5 e 6 0k 55 th AL L
J¥ BE £ (oxidized low-density lipoprotein, ox-LDL) ‘5
1 VECs i 71524051, B4 4 2 N SOD \NO ik K-, &
YRR TR . B W R B R A T 1 B o
Shao 25" ox-LDL 4t ¥ HUVECs J £ 37 14 AS 4 Jifd A5
AR % B, miRNA-135a-5p A FRIR RNA circ_0000231 1)
A, S H T T L ) R R ERR RNA cire_0000231
B3R, 520 miRNA-135a-5p/48 Ak 4 20 Jifd Ay 3 18 45 11 4
%, 8 miRNA-135a-5p 1 P TH 7, DI B ARG 440 Ff Hh ) TL-
1B .IL-6 F1ROS 7KV~ , 3R W & HH ELAT Sd e 41 1 8
AN A T A A Ok B 1E VECs M RIER . — &%
M 2R 2 I A T TP R I — R AR b A, B
ZFEVEN . Yang S5 KL, A E ] T
miRNA-21 35, il = B SORE &R — W K fdg ilg 1 1Y)
T ek N B2 B — S AL A & B8 (endothelial nitric oxide
synthase, eNOS ) #i iz L A1 NO 4 7= 4, #2555 VECs ) NO
AR B 5 HUVECs Bt LRE 1, 38 AS 1 &
AR R . Zhao SIS KB, —-E BAFREE IR
BEAE SRS RNA X JE 36 P R 5 M A4S, 9% miRNA-
221-3p/TNF 3Z AR A K F 6 4, 9 NF-«B 38 B 305
TV IL-6 JIL-1B Fl1ROS A /K-, BT A& 35470 9 A/ D48,
RS ZFPER
2.3 FEEMmME N E B

LA PN B2 1A WG A2 5 BB A5 5 RS g o AR 1 2 R e
51 VECs T, Sl ik AS BEBR Y ™. 7E VECs H W
SRR, miRNA A] 575 Bel-2 [A] 5 45 #4384 25 1 (Bcl-2 ho-
mologous domain protein, Beclin-1) 155 [ 1 #8%% 3B- II
(protein 1 light chain 3B- 11 ,LC3B- I ) Y3k , 1 ifii 520
F W/ NVASH A s T, 0, Liang % 7E ox-LDL i
S8y N F Bk VECs H & B, miRNA-26a 1] #2 i) J17 1l 45
SRR SRR 5 126k BER LC3B- 1 /LC3B- [ By U1E , 1K
52 AW, PEmTekE VECs TIREREAT .

CA B R, PREL T S AL P A T Rt
R iy h 255 7 PR AT 38 1 miRNA 20 VECs H I
PR S P 25 P S LT AR LY 52 5 ey, HOm
YA TS E THR R B SIS MR IEL L A
o Guo EPIFGT B, PR R SR S S PR A e
A R P miRNA-19a (9658, FEHm TS 54
5 %% 1 (silent mating type information regulation 2 homo-
log- 1, Sirt]1) {553 % , 3 A WAH X & [ Beclin-1 58
IR BRI p62 85 1A R T, T RRAIR A w1 w3
VAR TE AR 10 A, 2110 X5 Bt S A 8075 5 19 VECs A
Wbt 47 o AL AL I Ty 2 th DU T3 TR 3 2
RN AR T A o 3
AL ARSI T LI 8 miRNA-155 93855 , 534 Ras [7]
Y5 (1 255 F1 LC3B- [T /LC3B- T LB FRAIE , DA T2 25 1
BN AWK, BLAFEEHIE B, i 2 B IE AS I H 1.
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Li %58 & B, P Ml 2 | 3 miRNA-30a 1 36
ik, B#AK Beclin-1 A1 LC3B- I 2 (/K 3, M52 VECs
5
24 PENENEFEEZ

VECs FE BN R SR 2200 LB 150 B0 1Y e A
22— EROMEEZNAEYFREY , miRNA-217 7]
5 sirtl EAMEAEH , BN F A eNOS /- 5/ NO 4
RS NI A PN R A0k, AS TINEE . HZE A e
— PRI Z B A VLAY A PUE A TR R
O MAEEVER . BFFE &I, (37 il 3 2 0 Sirtl A1
eNOS, i 5% miRNA-217 75 5 147N UL AE WS 48 A L T
i, HETT RS VECs 4™, 41 EF I i 7 35 2 y A
Mt F RS S NS =B SETh ia. #
TRAEIRIESE A B, MBI I 5 T AR IR miRNA-217 (1955
ik, 1 Sirt] A FE S5 R T 35 , IEZE VECs I,
RIEHLASHIER o[RBT, BRZs BLAE o R, B =
L I B R TR A5 2 A 2 T R B RN 3
Jik 77 Al L B miRNA-126-3p (2635, ¥ G EAE S
R R 16/ ST 4 P IR 12 15538 4, il VECs
MBS, il AS.
2.5 VHEIME M B M5 R

VECs i N 5T 9 1 3% 5 X-box %5 & 8 1 1S (X-box
binding protein-1S, XBP-1S) . XBP-1U #il C/EBP [n] i 2
F1 (C/EBP homologous protein, CHOP) [t {H A %™, &
HBFSEIESS , T 8 miRNA-512-5p 63k 7] 5|5 CHOP Fl
XBP-18 235 [ AR A XBP-1U 235 T, #F 1M 8 4% XBP-
1S/XBP-1U f4 HLAH , U6 55 ox-LDL 755 A HUVECs 4 4
T 7 38, iR BB IR AS B H B9 A O A ke
PEBCE R AR, AR S S m R AL, BA
RE R XL B Ao 98 4 R/ i 8 T BB 7 . Meng
SEURIR Y R IR, TEACRE 2R 5T DY T I 1 9 HUVECs 5
IR A7 fEHRCAE % 388 1 {1 F miR-381-3p FE ik , # 11ij A%
CHOP FI14 e 12 45 11 P-4 7K, 49050 PR 5 8 1 38 A 5
1 VECs JH T,
2.6 FEOENEEMEE

W5 B, v FCH ATl A miRNA-140-3p 1
Feak , HE T 0 KLFA/BE s e LS 3 334 /28 11 il B
(protein kinase B, Akt) 5 53 % , i #F VECs 348 411 il
AT, 238 VECs B ™, 1122 sl ml 3 3 408 2K
P 25 PR BRI /N BB 80 o 1) AkeB-BRE R 115 S i, Tk
VECsfiTA4E ) miRNA-21 3k , a5 A0 v A6 1l /8 A A
I 28 G, 306 X o5 A 3 e LA B 1) I R
M g R AT 2R K R i — R
Tz ZTERE R B 2R A S, w0 I 1Y) B
1Ho Lin "I A, (4% %R AT LLRE I miRNA-92a [
FIRIKF I miRNA-92a 5 KLF2 (93’ -UTR 454 , i
A /D 551 )y ok Bk A A3 J B A 9 BRE AR 7 Lk AE E AR
2 BAPUR PUF S M R Thag, (LA & —F
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KIRAIBEE 2l , BAT Z M2 B M, bt R i

T GO BECRAP AT M. AR R B, LS By A |

4 miRNA-26a-5p £ 3k , JE T T I Toll BEAZ 14 4 &3k, i

LM ox-LDL 5 S A9 HUVECs FPA =", 7 L HERY h

I N B 2R SRAT 1S B CEE g b

B, AU RV, GO e VECs DIREWK &

A BRI RL, FLREAZ I 2 T ox-LDL 551 VECs #i

Pk R miRNA-126 #Y K-, f# K VCAM-1 mRNA T

WA 5 RN 3Rk, 8 T 410 ) SKE R IR 40 e 2 R 20

% VECs TIRERENG VAT AS. BRI T 2R A

Z R WG AER A PR S A B M

I, RIEFEIIE IR BRI T T LA R4 2% i

DL MR s R 2 A DR LI AS HonTsd i

PR D) REME R % B2 IR 2R 1 miRNA-210 P25 A4, 6l

IZ45 5 RS VECs N 1Y e 26 e A 11 R AH AR T L ek

8 I I 0 O W il 9% e, DT 4 R SRR R 2, BT Ik

VECs i3

3 It

TE AS [ % e BERE R, VECs T g BReRt i 1 A4 i S5

ST PR T I 45 BE O RRURA/E 22 7™ 1 L4555 1) IR

B, VECs i 5 72 AS W1 I BE BB 11 16 ) <F 14

miRNA 7] DURE (] 45 N S DI RE W 2 5 AS i & St A

B0 T4 J5 5 L 22 B T T miRNA Oy S8 IR AR

AS [ R RAILHIFI 25 PR A R

ARSCLER T JLAF miRNA 3 i 1 78 RAE | A AL

ORI I 5 2 7 T 5 B VEC's T RE A 9 43 F- AL A K

S M7 {7 T S v N TS R B D E e 2 ol N 1

miRNA 35 VECs T g g N M Bl 16 AS A9 AL .

B miRNA 1% VECs #1170 T HLH RS A B 3%

AR 25 95 miRNA B e AS i AH CIF 55 L ELS:

—ERE . Hop i E VECs SOE AR O H 1

RARE PG M) miRNA P& VECs U #E By it AS 14

IS8 FRS, TER X VECs P4 5T 19 10 385034 42 118 v 245 50 1)

miRNA Ji {5 VECs BIBFFE R0 o B B R HILH BT

G FRTEIERR AT T BE , 1 Bl Z IR RIS . PR, oK

KT X T 2GR0 1) R miRNATRYT AS BIRCR: AL

il 29T T B AT R AR
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