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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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(1. School of Rehabilitation, Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. Dept. of
Rehabilitation, the Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450002,
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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
paconol, 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 paconol 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.

KEYWORDS microRNA; endothelial cell injury; atheroscle-

rosis; traditional Chinese medicine; mechanism of action
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AE2K, B il RNA (microRNA , miRNA ) iff 5% A AS W7 7%
A, miRNA A] DUAFE 200 160 1) 388 5 9 5 2150 R 3
B, 5 5E 5 P2 ) miRNA /Y 37 i 3F 4 i X
(3’ -untranslated region, 3’ -UTR) 45 &, M 1T I8 ¥ 5L [ 3%
ik, N F 7K 2 5 VECs 1199 B A BEJE Y, 4000
ASY R IRHEFE R, 25 A N miRNA JZ [ 3 5
VECs i #2K Biif AS YA, ARSI T4k
248 5 miRNA b 9 50T I AR B A 38 L YRR AR POk
T4 VECs sz it rVE AL, B 1A 25B7iA AS 48
HEFSARE  AHSCZY IR E ST RS
1 miRNAREYER T2

miRNA & — 28 I MR 25 i RNA 73 1, K/h 2y
19~25 MZATTR , HonT 38 1 R 5 #045 fff RNA (messenger
RNA, mRNA) 3 5 fifl 5 5 51 ok A 5 5 [ TOER, B4
miRNA R LUAE ] £ HT T80 4> mRNA, #1096 12 2 A
J I B mRNA 2%, ] 5L R 235" miRNA #Y/EY)
B L TR AR B A T R B A B 25 o, 9 e 2D BR
(1)7F RNA AR I e, A 2A 2 XK
14 & e S5 46 1 ) % miRNA % 5 7%, B pri-miRNA™; (2)
pri-miRNA 7 fi RNase I #% & P Y] i ( 40 Drosha/
DGCRS8) Wl A% A B 25 2 5 W ok 2L IR 25 R0 55 D) 1l
— AR B Y pre-miRNA™; (3) pre-miRNA 7£ Ras 4
FeH R H - 5 = 15 R (guanosine triphosphate, GTP) &
B a5 H 5 (exportin-5, XPO5) (Y4 F H A0 iE 4%
WLz B 40 Af B ™5 (4) pre-miRNA 9412 i 21 44 i 5 v
i, 9% o5 — R R P9 D) Dicer A1 iz 28300 22 RNA 25
4 #5 A (trans-activation response RNA binding proteins,
TRBP) ) & i miRNA-3p Al miRNA-5p 3 435 (5)
fifi J5 miRNA-3p/miRNA-5p Jill 4% 2| L Argonaute & [ 2
(Argonaute protein 2, AGO2) A %0 Argonaute i [15C
JG e, JE i RNA 3T 8K &2 4 /K (RNA-induced silencing
complex, RISC)™, If LA 3% B 4L XS 9 5 =X 5 507 91
)3 -UTR Z54 , 175 T4 mRNA A BRI . 25 2 Bk fh ok
REEfgE , IR P L R TR . miRNA Y & it 7
mME 1R,

2OVOVOT
miRNA gene

=)

)
pre-miRNA
pre-miRNA mMRNAZRERR  mRNAERFHEIDE
| kel
H 3 T 5
@D ;
i 2 Vi Ly — "
icer 3TITTTTTTITITTS! 5SmRNA 3UTRES
TRBP T siun, 21 e o
TS —> BER

E1 miRNAREYERITTE

2 mhz5iF# miRNA FFi VECs {57877 AS
AS IR A 44 1B g b R e B ORI A
LA RN 24 ] AR HERE R AT A S T o« B i o

EZG B 2023 4F48 34 448 124

A ARG . BRI, ASJRAERE R Tl B AN
PRPZR 77 A A5 80 Z T, DA RN IR 2 1] 6 F 2K
JA SRS R SNAGEIA AN B TR A () — s 21 AR
A6 R ERAILE AT LIRSS A fe b s B FH R M. A
W LR AR S R ™, B AT
SRR R, T AR A R VR R T R R
R AR A (M) ZE” , BRI, BHAR A , i BN
BRI, M 2 A BUR L e g%, AS B B b
HOU . WFoE 8, rh 2 aT 8 ) 38X VECs A {471
FHH miRNA, R 8 %5 VECs A #4735 FI i) miRNA , 7 17
PRI AS B N IR B 2L, X 5 P BESELE 1Y Bk IE R
B RN B A e PR O
2.1 P B A B R E

i 983 RFE K] T o (tumor necrosis factor-o, TNF-at) |
40 ifg4) % 6 (interleukin 6,1L-6) . Ifil 45 24 ZL B AL T 1
(vascular cell adhesion molecule-1, VCAM-1) Fll # K
kB (nuclear factor kappa-B,NF-«kB) 55 R AE A KAG 501
AN E VECs 44", M miRNA AES 38 i 52 i 4 v (K 1
T AR IS S 42 ) DK A 2R e i ARE O™ N, A i
T 575 S A B A D5 P 4 B 47 /NPT S ok B miRNA-1
YEHT VECs, il Kruppel #: [+ 4 (Kruppel-like factor
4, KLF4) {335 , 6 NF-«B il H , 2 8 1M 45 N J2 S8
FASTER"

A 9T B, NS 2 Rb, FPT 7 B 55 v 24 JA {4
DL S AR AL v 2 7 6 B0 ) 9 45 miRNA 235 VECs &
it S R AR AL . NS B4 Rbo e NS 295
PERLS> , miRNA-216a AT i i )1 i Smad [/ ¥4 3 & 115%
i, P NF-kB il , e 0F VECs Xt B 4i it 19 55452 5 1
A2 4 Rb. 7] & 35 0 ] miRNA-216a 33k , i 78
VECs & &l B 4B AE ™ PEE M2 b 244
P4y B IR — R R R RS, B -3 VECs
TG PEFNGT AS B9VE T, Heg a2k b 8 N SR A2 20 B 1 s
A= A AN IR miRNA-223 , I AT 8k P 1z 44 S (hu-
man umbilical vein endothelial cells, HUVECs) fi{5 54
S HVEL ST R 7 3 G B, e 4T I IL-1B L IL-6.
VCAM-1 1431 A, P Bz 1y v i o 48 i s A I AE
KBTSk VECs H i 5 2k P71 miRNA-223 #1 i 5 i
/IMANOD HESZ R HAEE (A5 F IR DG HE 11 3 1Y 3RK , DA%
VECs #AE"" . AR, & 1Ak gt 3k
JilE B4 S M AR T 2507 BA TH BRI Il
IR D8, HAE HIBLER AT 6B 551207 BE I 9% miRNA-181
FEak W AR F o3 FITNF-wB 3 3 A0 350G |, o8 sk /b
IL-6 . VCAM-1 Fll E E£F R AR , IR RAE K1~ 0
TIBEHR AT B A8 N B D e A O
2.2 HMEIME R R E AR

miRNA FE/R P 1) 558 238 ] 5 R A Ak R B 519
VECs Dfighhs , B 105 M4 (reactive oxygen spe-
cies, ROS) Fl S AL 71 8 2 Ak 9 1 A il (superoxide dis-
mutase, SOD) Fa A A7 , BUfifi A AL A 2 11 A il 22 LA
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— % AL A (nitric oxide, NO) f= A Jd /"™, & A WF I8 UE
52, HUVECs H* miRNA F 1k 7t 51 fE 9608 55 i L %
£ 5 45 (oxidized low-density lipoprotein, ox-LDL) 3
() VECs {6 152 4, B4 m 4 s 4 SOD \NO K ik K-, &
FEPUE AL DI RE™ . B W R B I A T T A A o
Shao Z:“'7F ox-LDL 4t 3 HUVECS /5 €t 37 (4 AS 2 i 5
A % B, miRNA-135a-5p M #IR RNA circ 0000231 )
A, B H AT SE o B ] T IR PR RNA cire_0000231
H IR , 520 miRNA-135a-5p/58 tb40 240 Jifd A 36 3 2K 1 4
Bl , i miRNA-135a-5p 5 PETH = , DA T R AP 200 At Hh 11 T -
1B . IL-6 F1ROS 7KV~ , FR B b W ELAT a0 s 41 ) S
AR E T AL ROk b7 1 VECs i IEH . — &
A 2R S N 2 i T BRI — AR WL A, B
ZFPZPE . Yang S BFE KBL, S E ] T
miRNA-21 F 3K, i = FF SRS 200 — W e /K e g 1 1Y)
1Y, At P Bz A — % AL A A i (endothelial nitric oxide
synthase , eNOS ) # & 1L F1 NO A9 7= 4= , 32 5 VECs ) NO
AR 5 HUVECS T B AL BE 11, 235 AS 1Kk
R R Zhao S ISE KN, — LR AT BEMEII I K
BEAE S S RNA X JE 36 P 5 5 V% s A4S | I 4% miRNA-
221-3p/TNF SZ AR HH S PH F 6 %, 9 NF-B i B 35005
I IL-6 IL-1B Fl1 ROS FY7KF- , AT & BT 48 R/ 4
RS ZFPVER
2.3 EEMER KB

A8 N B2 W3 37 45 RE S 5 RS R AR T B e
T8 F VECs 8T, {2 #F AS BEHIE 1™, 7E VECs H 1%
i, miRNA A8 Bel-2 [l 545 #4382 1 (Bcl-2 ho-
mologous domain protein, Beclin-1) Fl 5 [ 1 §24% 3B- 1l
(protein 1 light chain 3B- Il ,LC3B- Il )33k , #ETTT 520
H W /IMAFT A W E 2, Fl4n, Liang 5“7 7F ox-LDL 75
SH N F Bk VECs H & B, miRNA-26a ] #2 i) 71 i 45
SRR SRR B B3k BEIR LC3B- 1 /LC3B- I Ay FUAE, &
82 AW R, P RE VECs DIRERT .

O A WFIE R0, PR S A NG B Ak 8 O A
B Wy A5 b 2552 7 K B T 13 miRNA S0 VECs [ W .
PR R P 25 P S LT AR L B2 5 2y, g
YA TS E SHI R B FFSE AR IELT L A
4 Guo PRI R L, PHALVE SR S S PR e
iR R 4 miRNA-19a (9235, FEHmH TS 54
5 4% 1 (silent mating type information regulation 2 homo-
log- 1, Sirt] ) {553 % , 52 A WA 4 Beclin-1 193
KT BN p62 B 1R IR TR, JEBRAIR B Wa/IMAR ) W
VBTG AR 7K | 30817 %5 Bt 8 A 38075 S 1 VECs A
W o fER AL 7 2 U P A NS 2
BERV7)IIE: S REAW X - A1) R - 0 g I
LA T AT LA 8 miRNA-155 Ay ik, 52 Ras [7]
VR A FI LC3B- [1/LC3B- 1 LB FEAR , D I 22 75 1.
B AWK B BEEIE B, A 2 BT IE AS 1 H B

+ 1526 - China Pharmacy 2023 Vol. 34 No. 12

Li 5% & 80, P B2 B ml 3 i L ) miRNA-30a 1) 36
ik, A Beclin-1 A1 LC3B- I 2 47K F, M52 VECs
SOE LA
24 PENERNREFEE

VECs B E WA 1R 220 145950 B0 AT e [
RZ—o EROMEZEZNAEYREY , miRNA-217 7]
5 Sirtl R FAHEAEH, FB0M 2 8 eNOS /- R 1Y NO
BCIRD NI AS PN J Ak, AS TN EE . A ZE P B
— R Z B A VLAY BA TR R R
A SRR o WFRE B, 2P I a] 3 B0 Sirtl 1
eNOS, ¥ % miRNA-217 755 19 /) e 0L 457 W 44 70 i s
i, BT EAE VECs 4™, %1 i 7y 3 22 phy Al 3
ML T B JHS IS =B h 2. )
TREETIFSE A, ANEFE I T DAREAIR miRNA-217 [ 3%
5, 9 Sirt] AL F SRR 1Rk, SESZ VECs 3%,
KAEHLASWIER o [AE, BRZ: 5L F o &, th =
L I (B AR TR A5 24 4 2 A8 B RN 3
Jik 77 01 L b9 miRNA-126-3p 2635, ¥ G EAE S
T PRI 167358 o 4 i s PR - 12 15538 2, i VECs
MBS i AS,
2.5 AR ME R KR RS

VECs i) N Ji 9 1 38 5 X-box 45 & 2 11 1S (X-box
binding protein-1S, XBP-1S) . XBP-1U F C/EBP [v] il &
F1 (C/EBP homologous protein, CHOP) v {i A3 &%, B
FWFFEUESE , F 4 miRNA-512-5p ik 7] 5| CHOP F1
XBP-1S 335 A% A XBP-1U 235 T+ 55, #E i 445 XBP-
1S/XBP-1U fY L A8, Ui 55 ox-LDL %5 i HUVECs 4 4
T I 7 3, 35 BB TG AS B H B A R A iRk
PR A, A YEE S WS EE A, BA
REWE R 0B Be Mg /R Al 20 L T 68 J) o Meng
GUIEIY R IR, AEAC R 5T 1 N T L 3 HUVECs 15
I 7 fRHAE % 18 4412 2 miR-381-3p ik , M FA A%
CHOP 124 e 1 2 25 1 -4 77, 41 i) PN 5 o 1z 38 A
B VECs JHT-,
2.6 FEMEHNEEMREZE

e A B, v FE A AT A 1 7 miRNA-140-3p 1)
Feak , 0P KLF4/85% B mE LB 3 9% /26 M 3 B
(protein kinase B, Akt) {5 53 % , fi¢ i VECs H4FH I il
HPET, 23 VECs Bl ™, 22 st vl 3 3 48 08 2R
P 5 PR R /N LR TR v ) Aket/B-BB 3 1 4 S d %, R
VECs {174 miRNA-21 FRik , Yl 2 A0 v A i 457 P A
I A% B FE I, 33k X6 T e 3 11 A g HL AT B B A Il PR R
X H R IEAFTE T 2R FUK SR i —Fp B
Iz PRSP B 24 A, TR T A Y B
o Lin F"F9E & B, H A% 2 0] LLFE Ik miRNA-92a [
kK, M miRNA-92a 5 KLF2 ) 3’ -UTR 454, i
A a0 251 By [k BR B 5473 )5 0 A 9 R AR 7 Lk A AR
7, BADUR DL s meE R oine . (i 2sm s —fh
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KARMIRE R , BA Z R 25 BE M, tnbe & i

T DR AP R TS P . WP AR, LI A My mlad it |

8 miRNA-26a-5p F& 3k , HE1 ~ 4 Toll BEAZ {4k 4 %3k, i

L ox-LDL 551 HUVECs A 1", 5.0 ey h

G NIRRT 2R AT 1S B CEE gih

RO, AR R 0 REXT VECs BRI &

A YR, AR B 2 L ox-LDL 5511 VECs #i

Pk R miRNA-126 Y K-, [l VCAM-1 mRNA T

A5 5 MR P 2R3, T 40 1) JE SR AR st AR 40 R 286 T 24

3% VECs UJRE R AT , 1A YT AS. IR Nk 77 EE i A

S RE WG AR R A CEE RS A B M

M RESEITE R, BRI Ty ] LA S8 i

DL PR ft R 2 A DR LY AS, Fen]sd s

JAIC T REM: 2 BE NG 4K 1 T miRNA-210 45 &4, 41

A AR VECs N BRI 7 5 B 48 1 AR ELAE L ik

S P W 52 5 W TR P DT 4 - LR AR B 25, B 1k

VECs $i 43

3 g

16 AS B & JEIERR H , VECs DI RE B itk il i I o Al

SR K1 1ML BE DO VF 22 ™ S 1487005 1) g LR

&M, VECs i 15 & AS 913 B HUIE iy 46 3 =5 1

miRNA 7] LLFE [a] 4% N J2 D ie .2 5 AS iy & e i,

XA 5 5 LA Z M 5T P miRNA Jhy SE3E 1R &

AS B RIR B A2 A B E

ARSCLER T I LAF miRNA 3 i 8 RAE | A AL

ORI [ W 55 22 5 T 1 B VECs T RE RS9 43 AL A K

B K2 ¢ A R o 7 N S R I = Sl N 5 54

miRNA 23 VECs Ty fE it AT By i AS (9 /E AL -

B miRNA 1% VECs 15 11170 T AL B S A B e 3%

T AR 24 1 5 miRNA B R AS AYAH S 58 W IAS 1

—E . Hor il g VECs RAE A AL H I

AT 2 ] miRNA 445 VECs #5125 M B 16 AS 1Y

I EL, TR XS VECs A 5T 9 17 380 A2 1Y v 24 38 1]

miRNA % VECs BIBFFE 8D o B R AR HIAL] T

GEANAS PR AR AT SR B B, i i = I IR B9 . PRIk, oK

SR B P 2 HE ) JH 4 miRNA JAYT AS RURCR VEHIFL

il 297 7 SRR M TR ARG
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