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[ Abstract] Atherosclerosis (AS) is the main pathological basis of cardiovascular diseases, and its occurrence and
development are closely related to epigenetic regulation. Histone modification, as the core mechanism of epigenetic regulation,
plays a crucial role in the occurrence and development of AS by dynamically regulating chromatin structure and gene expression. In
recent years, traditional Chinese medicine (TCM) and its active components have shown unique advantages and potential in
regulating histone modification for the prevention and treatment of AS. This article systematically reviews the mechanisms of
histone acetylation, methylation, lactylation, etc. in the pathological process of AS and summarizes the latest research progress in
the intervention of AS by the active components and compound prescriptions of TCM through regulating histone modification.
Studies have indicated that TCM and its compound prescriptions regulate the activities of histone modification enzymes via multiple
targets, showing unique advantages in influencing lipid metabolism and inflammatory response, as well as stabilizing vulnerable

plaques and endothelial function. The active components of TCM directly target the activities or expression of histone modification
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enzymes such as histone acetyltransferases (HATs) , histone deacetylases (HDACs) , histone lysine methyltransferases (KMTs) ,
and histone lysine demethylases (KDMs), thereby causing changes in histone modification and ultimately affecting gene expression
and pathological phenotype in AS. However, current research still has problems such as insufficient in-depth basic research, unclear
intervention effects and mechanisms of AS dynamics, relatively isolated studies on various factors of epigenetic modification, and
unclear establishment of quality control standards for TCM compound prescriptions based on epigenetic regulation. In the future, in-
depth research is still needed, and the research results should be translated into clinical applications. This article systematically

clarifies the key role and mechanism of TCM in regulating the pathological process of AS through epigenetic intervention,

providing new ideas for the modernization of TCM and precise prevention and treatment of AS.
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M SCHEIR Y . HDAC27E N B AR h B4R 1B 1 445 9
JZ oy fe e g, Wbl R - A 7 R §% k. HDACS3 i it
microRNA-19b/32 % Ak ¥y Fif 14 34 51 ¥ 38 1% 2 & y (PPARy)/
NF-«B 4140 i 55 , (5477 P9 5 41 2 52 ox-LDL #i 4 °" . 75
PAL 2 200 it e, 2L A 0 U T 3 o A s A DG R PR 2 R 5 e N 2
ifie. W9k B, HDACG6 7E AS HI T 1 , 30 561 b 5 fk
v- % fif W (CSEy) 35 , i 4> H,S A4 1, 5 80 2 o Bk e
U8 P B 2 T A K A A A R o AR R SR R . LR
HEMEHEEmEEEEEAOOLENESHEN
(VE-cadherin) | % % % 4% %5 111 (Claudin) () B M@ 0 . BF
5345 i, HDAC #1570 7T I 98 VE-cadherin 235 , 3 58 P JZ F7
METfE ;L Z  HDAC 1 B 7% 7T i 53X VE-cadherin %35 T
A Ao i A 5 A 1 R A T U AR R % A A0 R
Y1 TE A AT R A P R 0 R AR . TR R R, SRR YL R
SR B W ok s R SR AL I SR SRk T ORI W A LR
05 2 A i 45 o A 7 A it 2 ROS!' . ROS #E— 44 51 9 J2
AL, 5B RE B AT, I 0 A I R Ak AN SR RE SR T B
TE I . 8 B i 5 R E {5 5 3 [ A1 NF-«B | Toll £ 5 14
(TLR)M EAEH . WF5245 1, HAT W] 5 NF-«B &5 &, % H 41
LR R L 8hF X, 0% R AE (R 5 5 1 HDAC I 11 1
NF-«B 3% ¥, W 4 e o 30 88 {5 5 3 I 11 53 5 3800 w4l
W B RESS mN  AN A R T RRIR A . £F [ 41EE FHB A
LRI AS W E AN T g KM 2 AS KA & R i
FEWL B AL AL o 0 1] 26 B 08 0 AR OC 1 BGE B% L T BB AS
114 5 7 B AL S

2.5 FaE ASHTBEHL  ASTEH AL H3  H4 BRI B AL
A6 0 20 B Ak K S S5 8, 5 R BE e P 200 i 0 5 DR Rk RN Th i
WF5E % B, H3K9me3 \H3K27me3 25 1) i ¥ B L AL AR 3T 0 20
T BE-S5BCE B P 58 AE 20 0 5 F AN 66 S5 A, 8 0m BE e 1 2 R
W o d1EE B T B R AL 1e AL, i A0 E < 1) 2 5
T2 AS B 2 5 Y45 5 5 SR R ORI i BEER A R 2k &
JERIRTEE o 24 11 2 WAL /KT i35 7T 38 3 VSMC (¥ 31 47
FIAEFEHE J7 , 6 VSMC Ml 48 B 78 5 9 i, 2 5 SR
o WFFEHE H HDAC 10 570 Ak 3 77 38 Jin 20 26 14 £ kAL, 2
iE VSMC [n] A i 2 B4 Ak, 43 108 200 18 &0 35 J9 26 1, 346 588 e B
FaE Pk . Trapl-HDAC3-H4K12la {5 5 % 7] % & VSMC %
Z I AS UERTY . BT & B, H3K 4 H 3 Ak 4 55 w3809 TL-
6 TNF-o 55 5 it K B 18] 2 5, 412 3 1 0 448 6L 0 b 0 48 0 I
N, S BUBEHL Y JRE I BN, BB AR . LR B
T R 4 R T A A W SRR BT SR A . kb
16 e 344 T T AR 00 RS R P A L, M N BE AT RN R L 4R
BEH A G MEN . HDAC 3% 2 85 98 vl 10 461 3 IR 4 ) 3 i
(MMP) % ik, Wl /0 20 i 4 56 5 B fire L 26 5 B0 B 45 4 o8 2%

£ 322 -

PECT SRR ALAR A A T I N B A A M DG R Kk
ST % N AR B S A LA BE B 32 R DT R R R E (R 42 Y
ma BB AR ML 2R L A1 P R A 2 R AR 4R AS Bk
e M, JL gl A5 A8 A0 55 5 B (1 I BT L 3 JR R Al S XL % D) AR
O HE ] A1 B B A 9 TR 9T SR B T RE S AS 19 B IR B2 AR
il
3 PHREAAEAEAEIGHEAS

P 2 SR AL B B A T T AS I AT S v R B, i 2l
B K AT B i 0% 3 e 2 L 3 A5 A8 M U 4 I 45 K 4B AS
MITER . ZEEMEN—FRAKZW EAGT 2 M EY I, L]
R ST I, 2% T R RS I o 5% S I F EB(TFEB) # 5
A7, 32 T4 ) 21 2R 2 Bk B g P300 A 4 S ROS Y ZE B,
R I VR 45 A4 50 26 1 4(BRD4) MR K A 4 3 1(MED1)
A LSRN PR T TE REFE B O IR T X & 4L IR TR ALE
M & B b b5 ic H3K27ac, H4K12ac /K F , [ w7t &
H3K27me3 3Kk , 33X 81 3R 0 35t 14 16 1 114 150 A8 die 24 5 B0 58 A
5 3 P 2K T R U I R SR AN 1 ] AT N B S R RE
SR W N 0 EE B, N8 M AS K. FHER I AFE R —
R PE W2 T kg AR R IS S T, 58 % 4 )
ox-LDL i 3 1y |5 W 41 Jfd 1) M1 B4 A% Ak, 5l 30 F i HDAC3 %
TR i M T A A DG X8R (4 412K (1 2 BRI A K 7, S
ek R 7 52 1 CCR7 S H e & CCL2 45 3% [H 4% 5 &7 1 )
L DT 1355 5 e 40 2 98 e B Ak 0 AS AR IE R L
AT SR R T o 2 T A A A U IS T M I, ) B e
Je B AT AT REAS 70 i 41 2K 1 2 LR A Jumonji 25 #4 5
H A 3(IMID3) 1Y 1 BHLAS 21 FLH BE R K -3 (Gal-3) FE R
B F X B H3K27me3 % 4= 25 W 34k, 5 5000 8K Gal-3 36 [ 7%
ST DT T 97 240 10 A T A S B 1 2k R S B KR R DL
U, ZE AS HE R . /INBEGK R DA v 24 T i P Ay B Y — b B
A W8, ZHENG %57 % /N BERH 38 18 NAD+& 8k 42 8
& L BHLEF TSRS B N T 1(SIRT1) . SIRT1 & k)G, —
77 T A0 ) B M e UL 3K /2 1 IR B/ FL 3l B v A R
1 2E  (PIBK/Akt/mTOR) {5 538 8% , 53 — J7 I {2 a3 7% s 1 1
TFEB %42 WAL 31 5 i =40 A% . TFEB A% ki b
R W G FE TR A Ak A 5 A0 A K O SR 24
YRR T R AS R B ERE . I AZ Bk BB A S IR A 1L
B I 1 B 1 S 4143 S R g B L LA Ak - 9 s o
P4 miR-34a 2 ik , SE T 18 H B0 6 [ SIRT1 (19 £ ik . SIRTI
B U8 % T R ARG pS3 B H R U p21 2R I £ BTk K F T 34
HI SOG4 HF B2F % LR F-1(E2F-1) I F ik, e &
U/ 3 R G B2 FLME T I R 0k |, AE % A M o R, AT
TWASHRA KR, —LRBIRIETHINEHRY =L
TR B =R B L BT AR R M 25z R AR KA
S U 2(USP2) 23k, #E T i K ¥ Keleh £ ECH
AHIEHE M 1 (Keapl) B A 1Z R AL I B i . Keapl By I8 2
it Bk T X 5 SR DT A% DT B, M DG IR T 2 (N2 ) A A A
FH AR Nrf2 5 50 AR B0E T I — 8 50 B A0 A% At i R
FER 2R IK T O8I AR S 3 i o o AL B A 5
e ASHERR . FHECER IR B h 254 P R 2GR S R W LA
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Tz B R B R SRR A T L B S R P B B A 6% 1M 2 £ Tk
AL B SIRT By 3R ik | I8 #F 5% 55 I+ Nrf2 (9 25 2 BE AL BT, iF
T A e HOBK o 1k W B8 4 (GPX4) 4k 8 A 41
(FTH1) % Ht 8 58 1= 48 1 BT AY %% 5K F i 2o 9% 5% SIRT1/
Nrf2/GPX4 {5 5 8 H5 DT 30 1 5 105 40 Ff V5 14 36 K 400 A P9 119
Bk B A2 AR BT Ak SR AE 0 AR B T Y K AR B 2R AS
AR B AR Sy DA e 2 R B B 1 — Bl R 2 Ak
W EAT A R BR (B AE (BRIR R BT AR T R S 22 A 2
EHT . BERETETY R B8 5 AP RE 08 N 412 11 & & AL
HDAC9 5 HDAC6 )35 , DI 75 BIBE J5 K P4l 1k 5% 5 1 7
Nk HEE H P3(FoxP3) & /E LBk M& i . FoxP3 (Y £, Bk 18
SR T AR S e SR G, — 5 AL E R R T 40 (Tregs)
S g P e Ak AR K B -B(TGF-B) M TL-10, 55 — J7 Tl I
JEF X 52 M (LXR) B H T Ui I [ B % 32 26 1) ABCAL, =%
TR R H 454 & ks 1 G1(ABCG1) il 63k, Py ] 42 i I [
POt R A S AL A R B | B S AE R AS BEB IR S &
JE o HWRF N E R 25 5k 19 —Fh Z ORI IR
W AT AR ) AT AR AT S B Wk P TN 2 o ] kB i
(IKK) 4 35 2, AT 46 18 NF-wB 410 i) 2 1 1 B-o B9 5 R 1L 15
MK SF 30 NF-xB B A% 56 47, 88 10 98 H T R4 2 A
TNF-a IL-6 K Z 73 T ICAM-1 {5 PR 5it |, AT 3580k 66 i 45
HE SR E SV 5 BE BT B, AT & FE B A ASTE R o i 24 BLAA
B A Y %F AS (i 21 B8 15 1 T TR 5 8 5R  R B
kL

ZRBTAS 252 Ty, B3 1] R R AL o, T
T2 R A A S R A T A0 PR S A A Ak
B G 9 M40 405 A5 iR AR B 2% A8 % B He sk R DA K PR BT AS AR
FHo G0 28 I BEAE I PR 48 SO0 28 07, )z W T
AS TG U SR SRS AT o BRI R B O 4R I
230 5 0 ) ox-LDL 75 5 19 B W 4 i rp 1 2R 40 R 11 2 2 Bk Ak
filt HDAC1 .HDAC2 HDAC3 HDACS 33k , M ifii 2 25 41 &
F S EEAAB KT BTG WA DC BE DR e Sk . I A TG
iR AR E T PR T B 43 R/ N AN M B R B
T AS AR E R o B A L0 UAE R I R R 05 B Rl 2
75, CHENG %7 % BlBE 7 {0 ALBE S B R 418 1A B L35 58
fitf KMTSA (283K, DT REAR A 5 19 21 26 11 HAK 20 S 5k
AE W ACE I 7 TR B 7(IRF7) By % s
HE 1 98 /0 R W T8 3 (IFN) - . IFN-B . TNF-a %5 £ Fft fi2 5 4
JH R 14 43 W, 3 3 40 ) KM TS A/HAK 20me/TRF7 i % 3=
B Ik B BB P9 (1 1L 20 IR i 5 AR RE SN, A AS BiE Rl
B WIS BEyHEEK XS M8 H AR, Bk
J B VU B 22 7 i % 4 3k 0T AMPK {5 53 5 AR AR 4
AR 1 412 TR AL TG %% B R AR 1 32 AR 1(LOX-1) i i
KZAK CD36(CD36) 5 iH K Z A AL(SRAT) Y £ 35, [7] 1)
Tt = 32 8 4 SR-B T (3K, DI i 2> 5 200 i i I 5
iR, ASOLUn L IR R TG Ak 2 i (AMPK) (1) i iz
b R 2 2B AL B SIRT1 94635 | i 3 XF NF-«B p65 #1725
BB i, A L S 3 1 TR R 9 NLRP3 48 5 /MA 19
Witk bR TR ) 0 0 T W A B T S A R R

F B BKBE ST BRI R . B R R S N A
FULRL , AT IATE Kk 223k, AR T S 0 I it 27 1 e
P E 202 R ALHE MCPIP1 (3R 3K , 3 5 X TRAF6 4 H 1Y &5
17 ZAL B, T ) NF-xB p65 5% 5% 6 ¥, 5 3 NF-«B
A2 00 % T U 9 i TR ik BT 110 97 S R k02D WU i A8 R
R, A B bk BEEIE I, SE 2 AS R . /NS IR A
(o T 220 ) HAa 1 KT 25 4 iy ok, i i s
I /NGE A 7 RS L8 miR-135b Y 6 1k 1 I 845 R e s
5 PR, A0 s A B ek R 1 O O T A O T 8 T
[Fi] B /0N 282 iy 3738 3 BTG 25 £ WAL B8 SIRT 1, {2 fiff NF-«B & 4E
2 & T A A& i OF 30 LTS P, R R UL Bk B A R B R
(MLCK)/WU ek & (A 4% 2(MLC2) 3 i 2 N 2 F-1(ET-1) 1)
Feib R B0 PR I A R AR N I R RN, R I T 5K T
e, T AE 2% AS HEJE . R # Ll 20K | s il K ig
SEEGW AL B, B I G 2 T, R KA Y R
KB e LT B T RZ B IS LEE(ED) 1 mRNA K 8 %
3, DT 0 ik R P O A V2 3 Ak A A S R BELIE NF-wB {5 5 38
B 5 A 38 T U D T U AR RE PR 1 B S 5 R, S8 o B2
BT R R SR L5 S S IE R AS R, ThA R
J7 X A'S (14 28 3K 1146 0+ 99T 4% DL 5 £ G A R
4 INERRE

B 25 B IR AS D5 R R R O 5 Bl 37 i, 22 DA I
RS PRI AT BEE X AS &I AL 0 BAR T 55 AS W
TR, FUL8 AL IR 1, 0 0 4 B B A, 8k 8 % L T
SRR SCRRER T . AR B L AL AE S A 3R FLR Tk
B A S R e 0 5 45 RN 3 PR A I A0 TR IR I B
Wi 35 L A5 PN AN ST AN B s AN A AS R Y
RAE SN R BTG R AL A K L R TR o T 2 T TR
53 B B 5 Re A% 8k R 1 2 AR B U A0S R B AR T
& O A, FE 0 SR LR RS NI E AS (S b L3k
J I B He R I A 2 AN BB B A ¥R T VR L AR T P 2y
SR IRNE T S B R B, YRR, 2R 2y
TP 143 B 05 A A A 1 R ) AR F A A e R R . /D
BT | LU A% Bk i T PR T A B B O R AR
T Ak T AT 1 790 k98 % 70 3 L AT STRT L 4 £ Wk Ak A& M 7K
S 0 A B 2R A O LA I R G A . e TP AR
W7 TR, A s R T H3K 2 7me3 S5 3500 a3 ik A
ICHIRE ST, 3 28 A e S fris e . T2 T B AR B
Bii G AS 10 5% T BUS 25 T 0 2 1k F Ji | {F 3 00 382 124 9 19 3%
A A Ve R G AR 11 B ) N, B Y 2 R R L kb
it 00 41 77 7 v Vi BE IS AT RE S| & AW EEME . AR IR BT v i
o2 E M R 0 22 B R PR R W b B R AT A A i
SIRT1.P300 HDACs % filf i ¥k & #4547 VB 1, {0 Ho sk oy 2 75
F S A i 35 M B BT 0, LA B H I Y B A T RE PR A R
TE i R AL AR 0 RIE T, A7 A 1o 388 5 28 496 109 71 4 2800 F
FT LB, e 2oy 2880 E R RHE S0 A B TR
B A R B TR B AN R P RO, 33 A A T X ) T —
B LR W 5 AL 2 T AE AR . ROR ISR N A T G E T 2y
[ DR 3 R S A S W = K o Sy Qi) ) NV
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TREE AL S L A i e - (D B 2 800 5245 B 7E R v
20 AR B 2 R 8 A A R TR G T I R Y 4 R T
of 8 e A AR 3 TR 20V A A R A L B P A 4
MRS, LA A [R) 46 i 28 280 2 [ 2 ] g 1l W [0 s i e 4 I
% ez 4 L R AL KOT- R AN IR TE Y RGN, @5z
It ShaAs k5 FEArsT . AR 2 0 B =X, 4 T A
— Bof [P A B 9 BB, oA i A o i B 24 T e e 41 R
P46 4 1Y) 2 25 AR BI05T , DATTT S B0 AS 3E R ) 4 AR 0 9%
Hp 2 18 BEHUES B 300 0 JR U0 RN ) 300 04 BN 5 R 0 ik A5
ML TT BEAE AR T 25 5 AR SCAF R LT 28 . B 2 sy
A PN AR ) R P B AR, R 5 2 8 950 0 3 B0 A A0 B DT 52
M) £HL 5 14 A 0 0 A5 30— 2B 3, [ e 2 o] A6 00 A D v 2 %0
A1 B Y 25 3802 An W) R R OR B R 2 —
@ PRI AL 2 W 284, il 92 580 5 166 PR F 5 7™ 0 1Y, ol
P I PR 28 36 A o ik JHE 3R 00 38t 1% 8 2 AL ) 5 2 — 20 DI
AL 1, 35 F 3 U5 A% 98 s 14 o 25 52 05 o s L b D)3 TR
25 O A AR — 5 e %

EIXT R 1] J1, S R ) F 5 5 76 SR 5 H R [ S
W - Dz 0L B 41 2 G S e 2 5 AL 2= 4 A e
WG, TE 3N W) BRI R FEAS T R GE 2 ) 25 T Bl AT 5 AS
9 kL Y 4 S AR S A RS . SCIR IR T IR AN B (6
R IS 3 TR NS Bt (e R O U =TT A e | DA T 1) K S e
i DR B B 2 R 40 i) W) o 24 7 R 4 28 R b ARG A A
FHALE e AR G 2 28 1 35 PR G U /v s A Y e S g
1 750 X e B 3R AE R B0 IE TR A AE DA S R IR OC R . F
v AR - 3 UL st A% Bl A8 M 52 SR I A G B R A ) A
QBTN WF 5T, 5145 W I AS 5 50 DA 21 i 30 v 25 1 T
TR FHB AR AL B S AR IR . E
T 7% 7 [R) 41 2R 1106 4 =22 (8] B 41 28 1148 4 5 3E 43 % RNA
DNA H 3 Ak 22 ] 1) 8 45 0 45, DA 36 WL askt 1% 58 1 4% 7 (1) 4%
PR A R 250 RE PRI E T . Q%A 24 RHEAR il
gk v R AR ST B AR A I i Y B A 4T AR B A A G
AR = Yy in 2 R G A AL 1 2 R AL/ BEAL KT S e
2% AR B A A RZ A . A0 R IR AS 2 40 i (PBMCs) 43 BT
AW AL AR G 8 AAR IR S 3l A e e 5 G g U B T )
(ChIP-seq) %5 3% AR 46 1 PBMCs ™ 2H & 11 & i 17 45 28 4k , 3T
flip 252550, R PET-CT %52 R E B R L 45 & 5 5 VR 7R I
bl | B NG ¥ R e v R e SR T E P AW e o (A T 23
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R ISOR 2, TR 422 5% 20 25 (A0 o TR 6 B 90 B 3 2 3R 46
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