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[ ABSTRACT ]
deposition, inflammatory response, apoptosis, proliferation and repair in atherosclerosis (As) , and affects the development

of As.

Circular RNA (circRNA), an emerging non-coding RNA, is closely related to the processes of lipid

Traditional Chinese medicine (TCM) has an important academic value in the prevention and treatment of As, and
its regulatory mechanism has not been comprehensively summarized.  This paper reviewed the association of circRNA with

lipid deposition, inflammatory response and macrophage in As, and summarized the research progress of the correlation be-

tween circRNA and atherosclerosis and the regulation of traditional Chinese medicine.
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O IR I 7 9 9 e 4 T S0 B N A T ) 1 2 e
PRI PR v 0006 S R i BE T 3%, 7™ 5 Bl A 2 1Y
TEFER 4, 3 ik ok FEE AL (atherosclerosis, As) J&
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BARBY SR ALEITI R 58 2 B W], As & —Fi g kR
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traditional Chinese medicine

HENZ LT TR E A B i K HE R
Ui R JE N SE R ALY 39% ), 46 Ko 2
NG 2K (1 BT RNA, BPE 4 5% RNA (non-coding
RNA ,ncRNA) ., ¥R RNA ( circular RNA |, circRNA )
TER ARSI RNA 22—, ©L 4 AE Z R0 A Yk rh g 2
JE, RKAEE R Z W) Thae, HE ST 8 R
FIDREAREE IS . REMFFTEY, circRNA 5 As 1Y
KR L 25 VIR OC, — 284t As b 24 W] DL i
circRNA K HEHT As VERT, (A58 3 Ji& 1o A A5 315
gt ARSCHE circRNA 5 As HiR BRTER S8 E I b Al
FL W 40 i 2 [6] A I 2R HEAT 25808, R4 1T )BT cireRNA
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5 As IIARSCHE K P 25 i T kg

1 IRIR RNA B9HEIA

circRNA F 20 4 70 FER R BE R, 2 )5
Bl HE N /N RS54 b A 0 v ol S o T LA
Hp Tz 325K cireRNA HI B mRNA Rij 4
(14 50 5 1) B2 1) 4 3L M S S T B, AR 37 ST
S P A i S R B A, K R —,
BB AR AR AR, I HL 32 B3R 7R 40 i T
H100 0 cireRNA H A 2 5 4 A% 9 RNA T A&
52, A YR AR SF R, IO — AN A R ER
ARG, VAT fh Sz B9 R v, X RNase A #5177, it
o TR BT cireRNA 635 R Fa 2, ok
FTEZ BRI IS EDIAR B, cireRNA B 325K
FREEARIMG DA RNA (B ER 7, AR R
SR ,circRNA ANUFEMFL 30 W) i) ML L 20 ff AT 20
ZUR Tz Rk FEANIMA PR E Rk, DR Z R
circRNA J& TAEGifs , (A0 B0n] B 2 1K, fE i Th
frf A 2Eoime . B, cireRNA B N°-F 3%
MR ( N(’-methyladenosine ,m°A) F R Ak & 1 mT DL 3K
3l circRNA BIFEG E H T BES5 mRNA 454 %1
BRI EE R S A RAS Gk R R
EMIFIE B RNA-ZE (B A K, DT 35 15 538
% s AT DL 8 5 5 s 5 B T ARG G BREE T L, B
A 4545 2 HHR U RNA (microRNA |, miRNA ) B H 4b
FEF , 3 4 P W B miRNA 250 5.0 145 50 b
RS REPIREZFBIRFE MG, REZ
TR T cireRNA 25 As (& B nsd it
AR A A RN S E PR B BB, 5 5 N B 6 4G
HAGE SRR TS50 As R A2 R 2
As SR EARPLTIFEAR RFREE L2 RAAY

2 INIK RNA 7 As FHIMER

2.1 MK RNA 5 As BRI BRTAR

AT, As S —Ff 5 5 B A A O 118 1k
T, Sk P RS I i T T AR A R AR R A e
As IRAERIEZ — . 76 As BRI B B, 148 P A
TIREAH0 90 S A% 240 B E A 9 T 234 S e 44
JiE, T 4 3 o9 1 K 52 AR W i e T AL Y
1% %%5 B 5 25 1 (oxidized low density lipoprotein , ox-
LDL) , Kt i T A SR A 4 o v, e 2 Ak g if
VRERML 0 DL, 90 0 0 A e R R T T A
TR A TR S BHLIE As #EJR Y OCHE . EAh, AR

AR 5 A VT 15 0 L R 2 0 L 1 1 7 R
Y1, (R0 RE e A G P SRR B, A B T As 1)
RAFBEE , cirecGNAQ 7E &4 /N £ 3l ik h 3=
BRI, Bt RIBIELE T N K 4 i ( endothelial ,
EC) R IR0k 0 5 3 Bk B B A8 T 5> L 7 I TR
PEERH IR B ARG 2 11 0 0% #8541 e
JE AR 11 ) 2 5 I8 [ 36 1) 52 2 o IR ] R A1
He, o7 LA ks 20 B R pe B AR Y R B,
circRNA AT DUIE I3 52 1) PN 12 200 Bt F8) 5 o 1 8 428
As Wit 102 5 As BRI AR 4 | i i olcAs
i Fp G A K TR T As ORI, cireRNA 1]
PIVE K5 4 i N TEPE RNA SRR miRNA 5454
F1, DA miRINA X #8835 R0 i ) (] B2 a2 4 i v
HOJE DR 2R3k, DT 52 M A o A Gl 1 1k P ot A O
BATE As R ERERZEIHTAEH, circOgdh Xf
miR-34a-5p HATHELAVE T, 1 I8 SCHERR 15 43 fife 32k 1A
g W5 H i = B8 B8 W5 1 ( adipose triglyceride lipase,
ATGL) f9 3 15 LAAE 18- R W5 431 , vk g oy (AR 2
He %5 N2V R cireSCAP B INH T ox-LDL 55
(20 BRI I IR | R E AR AL N 3, miR-221-5p /&
cireSCAP HI#LFR , miR-221-5p W/ 7EAR K AR |
T cireSCAP SR XT ox-LDL 1755 9 40 ifg 7 15 B 1T
FREGIE . AP, cireDENNDIB H A i As BIVEHT,
circDENND1B [ [ 8 38 5o 4 i JIEL [&1 5 A0 HE 5 35 22
fift ox-LDL i 5 B0 TR 40 ML T > . cireMBOAT2
1 cireRNF111 72 i cireRNA #A 4 5 15 & A48
WU OC, DL SR M, cireRNA B9 2K I 7] DA
WU ARG RIA P B A, 72 As BRI
P HLE T Z AR
2.2 IR RNA 5 As IR E R M

WRTRT IR, As J2& —Fiig M RRE PR B0 , RAE 51
A As FRUAR TN A B o A v i A BRI B AR A7
1M circRNA 3 35 5% Wi P B2 40 L i 3345 K -2 5 As
FASERAAE RN, 1E As BB BE , L% N K T BE
3, [E BB A 3 A 5 00 N B A1 R SE R E B
AR OSSR e A B T A PN R 40 i 4 s R A TR
TR T, 20 W 1 RE R 7 i AL R 4 ik
— I PR AN 454, R As AR T R —
ENENEIR, circHIF1oo 7 9 miR-199a-5p f4 75 45 43
+, 3 R AR BT & 1 (silent information
regulator 1, SIRT1) ¥ 3% Xk & FF K+ 0 WA
(forkhead box transcription factor O, FoxO) {55 5
SR BHL 1 P9 Bz 20 M 38T, I R AR A EE TR
HE4T, circ_0086296 7 A #5i 8lj fok B B v i1 3% 55 18 3%
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IR I E IR R SE ApoE ™ /N cire_0086296
MY ZRIB ST P 7K 35 FEAIR, 38 3 cire_0086296/
miR-576-3p/ THLFE A F W PURKE E # 1 1 (interferon
induced protein with tetratricopeptide repeat 1, IFIT1)

SR As IR RS circUSPOX A77E TP
2, T SRR P B PR R B AR TR T 4A3
(eukaryotic translation intiation factor 4A3  EIF4A3) 256
VAT As PHIIHEER D(gasdermin D, GSDMD) FasE Mk
PEHEN B2 2R AE T, circUSPOX A TTC BRI 1 48 o 4=
T BRARIIE B R B—TF 5 R | cire
0030042 7E5E.Cod T I 2 T 3, cire_0030042 3 12
] EIF4A3 $l1] ox-LDL 175 5 14 A\ 5% # ik 4 Kz 248
(human umbilical vein endothelial cell, HUVEC) 5%
I, ATT A A A B P AN R 1

circRNA FAR AT LA o8 410 ) P R 248 B A 403 4 S

RE IV KA As 1) K1 K J  H0 R A i 9% & B
T IR cireRNA AT LA 358 30080 9 0 PR 14 3 s 488 i
RAESRL, BEMAEDE As BRI, Ye S NP 58 &
B, cire_0007478 AN AT LA & 3755 A AE A F- 43 i
e As & 38 AT LLsE i Jig J5T (4 4 G 3 0 240 e A 5]
Pt 3 YT A M S R 0B, E TS As 1Y
KA KNSRI R A 1 R IR i s A 2
FERW T As (HERR, Li 25 AV SE K As 8
HH cireRNA B35, 15 3] T 5 1R 505250 2L 25
H ML A cire_0002984 ik i | [A] i H A K-
DL B RS 8] 44 i ox-LDL 10 FF 5 5 78 0 ) cire _
0002984 J& , fiE & A F FH 4 il /v 2 6 (interleukin-6,
IL-6) F1 i 28 R FE F T o ( tumor necrosis factor-o,
TNF-o0) 5306 5 5 BRAIG, As SERBEAN®], PR T H
FEPHE JE 19 43 W 7K P Z 4, cireDCLRELC 7]
PL3d 553 i ¥ B Z2 B (lipopolysaccharide , LPS) 5 5 %)
RAE R IRALE As BPEREDY BB UL, cireRNA
AT L3 3k T 2 R 45 R R 1) 43 8 >k 30 i Y
B A 37 458 B A RE N, 38 BE AR HE 9 0 &,
T As BIHERE
2.3 INK RNA 5EEHR
2.3.1 ZRKRNA 5 E-¥@f 16 As Bk
W AR T e A B A 2 ST AIE S, As AR
(A I/ PARSS LEAIE As ik AR5 A B8 22 1) 0 1 40 i
PR, WEgT IO E o i 5 R i R R
LA B 5 200 L, 7 5 0 1 SR 0T B B, 41 ok S I 4 i
AT AR T W RAIER LA, SR, Sun 2 N 38
WP B 2RI A S A R R T, A s 2 D
RIEZAE I FREHOH IR RO, A BN i
T As K JE R A BAR APV E FAEAE 4 (H ]

DA AE ()2, BRI A PR T2 7K 5 As SR AR 43 A
BEHenk 242 UIAHOC . Holde 8 A SIERH | circ ANRIL
2 5 E A0 B A% BER RNA B3N, As SR E R cir-
cANRIL FRiE7KFHEHN, I circ ANRIL 1 L7E BEH
KRB B A0 MR T, B LR As iER SR
W cire_0000345 A4 il wT LAAE E 40 i g T,
REAR AN LTS 77 ; AL AN, cire_0000345 7£ mRNA Al
HE FKEERME 3 T B A S I T la (hypoxia in-
ducible factor-1a, HIF-1a) BYFRK , 391 HIF-1a 7] fE
PEHE As B4 I/ B 98 RO S R M R AR . TG 2 B
5 W 20 B A PR T3 S PR 8 HIF- 1o AR IR 7K cire_
0000345 ABEEN 0] As PEJEAYVEH . Guo 2E N1
KILIRAE cire_0029589 7E As B 1Y EELH i p 3
IRAKFEAR  AFHE m® A ZKCF R m®A 1 IR
JiFE 3 ( methyltransferase-like 3, METTL3 ) 7K 401 F
& XA & cire_0029589 2 75 i P45 mC A
KA B B R RKF A8k, TS 51045 As
F 1R 5 AT U TR S RN, I AT 1 O
T/KF P8 4% As J5 1, A5 A7 78 38 43 4 1, 5t
circRNA 7E FL W 20 08 7= v 1) 2Rk i S H AR 230
R AFrIRE

2.3.2 RIKRNA 5 E#miamit  EEINH
g B A Az B 2 R 5 S RO I 5 5501k
B[ (4 37, S A M1 R M2 B e —
SESAETT , M1 M2 R E 41 A T DAAH B AR,
T B P 0 %) 0 AR S 0 ) 2R SR S N I
WD BRI AR As BEH AR M, AT i
FUBDH] As PERE H BT ML R 40 AR DA
RMFHERI R F AR T 5 iR A BEHUE 38 1X.
Jaf | FERE ik 0 L i 4 )i £ 1 T ( matrix metalloprotein-
ase, MMP) 7] L /K fff 2 26 W8 P9 10 8 S 27 4, A2 1F As
BEHOARRE 1 & B M B, M2 R LA i &
i AR (0 R TR R T ) 1 48 i 240 e DR - R Ak
AR T, B AR i 4 A BRI £ Ak AE A, A
% As BOUEIEDY ) Wan S5 A B TF 5T R0, 28 KR
KRG cire 0066715 ik 3% ik % YJ # ¢, cire _
0066715 =ik gl K LA A I 23k M1 B E 20
JLA 20 B PR A3 s 20, M2 B A IR T T, R
M T3 3 cire_0066715 I [ miR-486-5p 3 & 7
ETS J&J& 2 K 1 (ETS proto-oncogene 1, ETS1) 13
IR AN A Ak AT IR TR M, 7E L AR IR
HE IR cire_0001142') /£ A miR-361-3p Y7
4% V8 15 0 B G UL 3 38 L 2 B AR (phos-
phoinositide-3-kinase catalytic beta polypeptide ,PIK3C8)
T I A SRR O YT W A AR AL AE 22 R R
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I3 SRE v R RO R 32 3] cireRNA X 5 196 4411 i
WA AR ASTE AT Y52, #2758 cireRNA AT RES As HHE

& 1. As HHXHIFRIR RNA

Table 1. The circRNA associated with atherosclerosis

Mot 40 ) A P AR 2 % DDA G, LA SC T 5 41 3 45
A HRARLRMA it — PR R (3R 1) .

%
FRRNA ekt AL P i
circGNAQ 9 cicecGNAQ/miR-146a-5p/PLK2 % HELE EC R, Wb 3 2 Pk BB AR [21]
circOgdh ¥ circOgdh/miR-34a-5p/ATGL %l B2 28 1 107 53-fife e vk 2 Big B {0 AR [24]
cireSCAP 3 cireSCAP/miR-1-221p/PDE3B #i WO E RN IS AR B RAEME L [25]
IR
circDENNDIB ~ F#%  circDENNDIB/miR-17-5p/ABCA1 % AR 1L 1 A HE 400 T L TR A8 B PO TS [26]
cireMBOAT2 ~ E#  circeMBOATI 5 PTBP1 454 PR RE AR [27]
circRNF111 38 cireRNF111/miR-143-3p/IGF2R %l W g BTIiAR [28]
circHIF1 o T circHIF1 o/ miR-199a-5p/SIRT1 /% RH1E EC 3B0E il 568 & A= [32]
circ_0086296 [  circ_0086296/IFIT1/STATI #f P SAE , I B B B AR FBEHUIE 1, [33]
circUSP9X W circUSPOX 5 EIF4A3 FHEAE R, #5 GSDMD %] ox-LDL ¥5- 5 A 40 M g T, Il R G [34]
FaEtk )b
circ_0030042 T circ_0030042 J@ ML) EIFAA3 P85 S0 FIME S0 A0 M08 T R ARRE SR Ja A BEHO AR [35]
[
circ_0007478  [i#  circ_0007478/miR-765/EFNA3 %l I i b g B AR R R 4 i ey [36]
TR
circ_0002984  Fifl  circ_0002984/miR-326-3p/VAMP3 %l P A0 LA R T BRI RS B e [37]
RIS 7, AR 5 R R
circtDCLREIC ~ Fi#  circDCLRE1C/miR-214b-3p/STAT3 %l P SRE AN AN P T [38]
circANRIL EIA cireANRI 5054 9 & A< L7 1 (PESL) RIS T, 306 8 P LA e (18]
“@ie A R
circ_0000345 T T cire_0000345 FEAE HIF-1o 263k O A BT 7 I A R [42]
circ_0029589 T T circ_0029589 - E MEA M F mCA DL K I E VRGN AE T p A RAE KL [43]
METTL3 )33k
circ_0066715 ¥ cire_0066715/miR-486-5p/ETS1 i U/ M1 HIE AN A 40 i 4, i [48]

M2 BYZR i K T , #0034 S A S o

1 : PLK2 : polo #EJ#4 i 2 ( Polo-like kinase 2 ,PLK2) ; PDE3B: 8 [ 3B ( phosphodiesterase 3B, PDE3B) ; ABCA1: ATP 45 & & 44121k Al
( ATP-binding cassette transporter Al ,ABCA1) ; PTBP1 ; 22 B IEIE PR 45 A F 1 1 (polypyrimidine tract binding protein 1, PTBP1) ;IGF2R ;i & K FEA
FKHF 2 Z K (insulin-like growth factor 2 receptor, IGF2R) ;STAT1 . {5514 5 Ko 5% 5 3% & 1 1 (signal transducer and activator of transcription 1,
STAT1) ;EFNA3 . B EIEE A3 (ephrin A3 ,EFNA3) ; VAMP3 AR OCEE A 3 (vesicle-associated membrane protein 3, VAMP3)

RAET As BRI A3 T UESE , HoA el
FITER B AR . TETP AT As T, FZELIR
A A PR AE O R 1L — A
TR B, W UE B AT LABT R P T Fdic
ML A A, ox-LDL 2[4 HUVEC RY40i% g, F 1l
ZEE A BRI 4 4 T HUVEC " ox-LDL % S A9 48
MLTE I BEAR, SE 2 N 0, KR EHS

3 INKRNA 5dhZg

fegirp 2y, nrp 25 ik R 24 2y S Ak
J7% R As PG &) Z R, B AT i
A B2 SR SR I Y i o A I A 0 O T A
KAFE B BER BRI 1Y cireRNA BRI
K, AR 255 AN BT IR A, 2538 5 cireRNA

B As
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cireNOL12 j# i #8[6] HUVEC 1% miR-6873-3p i
AT 4 AN A K R 32 AR ) 2 (fibroblast growth
factor receptor substrate 2, FRS2) AR A K HE
As 1, cire_0002984 j# i1 37 miR-181b-5p/ Il 45 P K
H: K F (vascular endothelial growth factor, VEGF) i
O AG W LA 3 3% i ( phosphoinositide 3-kinase,
PI3K) /& H i B ( protein kinase B, PKB) =58
PEAE I ox-LDL &b i 45 F- 16 RIL2H L 1% 185 5 F i
Bl WESEARGE T i R AR — R 2
5 [ S E AN ] DL MAEFEEHA( neuropilin,
NRP)2 1 NRP2-VEGFC & 5 4 )M 141 4 1
TR AL G| R SEAE 2L, 3 RE A ] 2 AE /MAHT LA

MEWEAN AT, ﬁt,ﬁ*ﬁ?ﬁﬂﬁg i cire_

0002984/ miRNA/VEGF P2 31 il 2 i s N7, 2 1 34
P As ER, FISE A B2 &9, A
FFS AR A E B 25 F I PR 8, BB UE S HoA 0 i
BRI, Chen FE N KB, FFSERIA v] LA
B As BBEA /N BRI 2% ) H 9l =5 (riglyceride,
TG) JEIHEEE (total cholesterol, TC) , I/ g it EH
FOBREEIE A, HAZ O 1) TN 40 55 = 24 cire_Tns3 |
circ_Wdr91 Fll circ_Cd84 , il i § 1] circRNA , & 454)
il JRERIVE R, S TR BB As BORICR . /NEERIZ —
A= 9 me, n] LIS 5 A5 cireSATB2 Fl circFOXM1
YRR HETT S A0 3G 5 R T S5 AR 7 AT

RESZ I ELAT As 7E N B9 12 ME R AEME SR . k4L,
ELAG 0 b 4 i DNA (RNA FIER 156 i) K
TR AR 2t B R 0 A A O M2 B T 2 Y IR
AMATE I, AR BIBT As RIMEFRTT . FEspokh 2y )y
= G A AR A SRR A R
YER BHE cireRNA RYARDCHLH] i oK B BT, 7E
2GS AL TT I AT IS R B L Ty i
WS ApoE ™" B As™*' . Yan 28 N HFST RN,
AL )T T As BB/ RERS I8/ N As BEHR IH]
FAFIAR B R, 455 A WA B A s, L T Ag
il cire_22187 T JRZ LKA N (aminopeptidase N,
Anpep) F &, AN, Zheng 25 N1 Kk R i 23 0RL
AL DLRE A 3l Bk 3 4 4R (reactive oxygen species,
ROS) A& f Al As BERL/IN BRI 1Y IR 7K F i 3
PSR AR A BB As MR B DT A5 55 A
WFFE LI, P TS R BCALL T DA 1 I [ 30 5 0
WeE ARV A0 L A L I B S, MR A AR/ B
JEPIE A B T3 90 R, A A%8C400 i i A R e JE R af 4 AR
o, W RM, RS AT As BTG PR
5, H cireRNA 5 As (IR R AW BH (HELZXT
25 cireRNA KT As VR BB BF 5838 A
B2 H cireRNA-miRNA-mRNA 445 ¥ 2% 7] fig
PG As FEZIREIL (R 2)

2. IRk RNA 5HZ5R534 As

Table 2. circRNA and traditional Chinese medicine for the prevention and treatment of As

%
2y AR RNA F L I %fﬁ
LIz iy cireNOLI12/miR-6873-3p/FRS2 fi FELE P B ST AR S [50]
it = cire_0002984/miRNA/VEGF %l S JEAE/IMAC IR LA B WA B £ T 0 R [52-53 ]
HE A
FFEEITA S5 HE 1 cire_Tns3 cire_Wdi91 Fl cire_Cd84  FEARIME h i BE B, W/ Be B BAVHIBEHUE K. [55]
/INEERR AT cireSATB2 il circFOXM1 93k b A g T [56]
AAVLER ) 3 cire_22187 F i Anpep U/ As BESLEIAURIG 157 SR A1 [59]

4 BEMEE

TE As BEH R R ARORE N 41 I3 A
AT RBEE AW R W & ks f 2 Al Y
SR T B S RN R 45 B OCH B, TR R
%%ﬁ:—l:,j(gﬁ%%%ﬁj% circRNA 2t As #E @,
circRNA A LI R 56 4 I UR RNA B 11T 43 X
HEAYHZS5 As ¥, BT, CEER circRNA

BB W N, RO B 2 (Y cireRNA 4R SE 2
5 As BRI X AE—EFE FEIRA M
R T As B RIRHLE] , N & BRI HENE circRNA I [#)
B LR BN cireRNA BIF 5838 10 28 o5 FIUE 5
HRERBIR As ORI AEZS Y, 7000 v 25 BiIE
it circRNA KDL As VR SR, 58T rp 254022 i
I3 As B9 RIRAILEI S A, FAT 5 ZEN A # B
TP Z IR IBESE , LA E bt As A 25008 MR
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Iy BT As FEARTETERLE], E 5 2550 As BOBEIE
HEAth | AT SE ARG o R TP 2453697 As, A B Bk —
A2 14 1 PR AR ZE Al PRI

[ &% 3Cik]
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