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Research progress on traditional Chinese medicine against breast cancer
through histone acetylation modifications
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Abstract: Breast cancer has emerged as the most prevalent malignancy among women, with its incidence showing an annual upward
trend in recent years. Histone acetylation, a crucial epigenetic modification, has been found to participate in the pathogenesis and
progression of breast cancer through dynamic regulation of chromatin structure and gene transcription activity, primarily mediated by
the expression imbalance between histone acetyltransferases (HATs) and histone deacetylases (HDACs) during pathological processes.
Traditional Chinese medicine (TCM) demonstrates unique therapeutic advantages in breast cancer treatment through its characteristics
of multiple components and multiple targets. Studies have revealed that various TCM monomers, TCMs, and compound formulations
containing terpenoids, phenols, flavonoids, and polysaccharides can regulate HAT and HDAC expression levels, thereby reversing
aberrant histone acetylation patterns. These mechanisms ultimately induce tumor cell apoptosis or pyroptosis while inhibiting
proliferation, invasion, and metastasis of breast cancer cells. This review systematically summarizes current research progress regarding
the mechanisms by which TCM active components, TCMs and compound formulations exert anti-breast cancer effects through histone
acetylation regulation across multiple pathways. The findings aim to provide theoretical foundations for the research and development
and application of breast cancer drugs.
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TR B 20N 34 i,  HOROWZERRIRE FAE
@, HAT, FUBERE WS OTRARETAR Bk
7 BERZYNETT T, (iR A
IS A RS, MERZEHT IR YT Hus LAGE I
e KR PRI 05 SR A i 9 ) B BT

T IEAL R IGEA LA DNA 73 1H 5
T, I A 4R R DR SRk P A W s A LR R A AR
. HEEE CMAl ot — 0 2 R M AL R
fl, £ E B A E B LB B C histone
acetyltransferases, HATs ) 120 & 1 % £ 4L
(histone deacetylases, HDACs) fEALTERL, 2k T 5200
ZREYI A DIREM. FTFURW], HATs Al HDACs f£
FU AL RIS B, X5 RIEE. %
FEBHIA R P B V)G . AR OB 2k
VA3 R JE i ] A e A TR P 0 B o s R R
W ZRME SRR R AT 2 2 1
SR AR 7L Mg 1) 2 e

FUIEE T e “An” A & AR
7 TGS, HORALR RN, A IR,
MERFThRe R, & RCEL s RIS T A . Bl
R kR, FLIREMAHE R OB &
HATs 5 HDACs (R 8 AZH 4%, 8L s i
Gyl R 25 2 o 2R A RRIT
It 35 e % 5 By 28 38 Wk O3 AT 2y e 1) 1) 1) £ 55 °F
iy, EEARNLEESCE 1 RIS AS 5 5l 250, 41
2 v FU R B8 IR AR A T B D0, 24 A4
W EEHZE . AR AT [F A R 2 A R
s WA HDAC1/3 #0E YUK I 9 8 1 3Csirtuin
3, SIRT3) . “F#i EIA 4547 A p300/CREB 45
4 H (ElA binding protein p300/CREB binding
protein, p300/CBP) i, i 3 W18 % = g £2
TR iR R It R A, XM 2 B S R A A O
WE T LMD 2 AR, B R L e S o
PEVR T I PR 75 5K o FMEAE 7 R B I 3h A1
Al AMAZE R B R ERE, B
e “HIBH T “ =S E T S AR,
AEITAEET “HHERIR 7 ShA R HEA Ot
AEAT, SEEL “BRERZ " BAS HET Pl

HAT, KT rh2gimd s s A OBt g2
55 LM K R A L LS — g ik, HARSCHLH
et — BB S, BTl ARO[
HEEH BRI ot et R AT 4RiR, A
W LI I PR BT v S L SR B A 7

1 HERCEBHHAEIRERERIER

HEE A LWk E 1 /2 B HATs 1 HDACs 2 [H]
(3% PSP 1)« HATSs 2 AL 2B BE AR 2Bk
B B AR IR R R — NG, LA
JE IR 15 DNA H s 47 A R B 1 5k 2 ) A
FRHUAH EAEA, NI 4ERFF RO Ge o i 45, sk
KFHERSLE DNA 46, (RHERNES, 25
DNA &5, W4 A . M, HDACs M
YR A I IR T A R 2o Bk SRS, Al IE R4
O AN DNA BH4E, Bl—NR%HE
TR T L5, BRI SR I n] v, s kA
L2 N A A O I A B i
HATs fRIFEA ORISR TIRERIEEE A 5 K
2%, Horhigi L3 3 2 3 4N HATs 5% : p300/CBP-
MYST (MOZ. Ybf2/Sas3. Sas2. Tip60) F1 GCN5
KW N- & M ¥ F2 B ( GCN5-related  N-
acetyltransferase, GNAT) K. HDACs R 5
REZ: BRI A 2 4 28, HAPIEREgAR HE 45
P 2H itk —25 73 Tla 28801 TIb 2%, Sirtuins 25 [
B HZONTISE HDACHY, BAK/P 2K L 1.

#z1 HEHCELEERE CEHILEER S
Table 1 Classification of HAT and HDAC

20 B I s
HAT  GCN5/PCAF. p300/CBP. MYST (TIP60 .
MOZ. MOF. HBO1)
I2%: HDAC1. HDAC2. HDAC3. HDACS
IlaZ%: HDAC4. HDAC5. HDAC7. HDACY
IIb2%: HDAC6. HDACI10
IM2&: Sirtuins & (SIRT1~SIRT7)
IvZ: HDAC11

HADC

GCN5/PCAF-i ¥ il 4E 2: LI B 4 5/p300/CBP KBk [H 75
TIP60-Tat FAEH [1; MOZ-HEMER B 11; MOF- A 41 1 M7
BN HBOI-ORCI &AL E N Z M.
GCN5/PCAF-general — control  non-derepressible  5/p300/CBP-
associated factor; TIP60-Tat-interactive protein; MOZ-males absent
on the first; MOF-monocytic leukemia zinc finger protein; HBO1-
histone acetyltransferase binding to ORCI1.

1.1 ZInF AREMAIETE. TRMNRE

1E AR R FE ., HATs. HDACs fE{E%
DL I FRIE, X PP B KT 0 2 TR 2 0k L e 2
B T, RBEIEEEN.

HAT, SIS R AHOCH HATs W90 E
B FIE GCNS/PCAF #1 p300/CBP, GCNS S FL i
Jees 40 B A A% A A K7 - (transforming growth
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factor-B, TGF-B) /Smad i 2% [ ZH B 73, W Fi K IR
TGF-B i B0 T L 5|k 3L e 40 i GCNS ik
W2, HEA OB RS, AT B bR -85
At (epithelial-mesenchymal transition, EMT) #5 &
YIIERIE, $i i 7L 40 B IR T 72 3% 5181, GCNS
T RIBE IR o- T B LWL,
DT A Ol SE AR IO A, (Rt L e 4
R, BER R, FUEE MCF-7 4ifiH p300
(R IR AT IR S MR I A O R, s &
R B & A Bl 175 3[R~ 61 (cysteine-rich angiogenic
inducer 61, CYR61) - IEKE H H%E 9 (myosin heavy
chain9, MYH9) % EMT HRHE R IR 5K, 2
4 B #2151,

HDACs F % i Je FU S 8 37 TH A DG I
T ER 12K HDAC BT R, S 40 - HDACI
(1) mRNA M8 H /K 1 I8 LR B 400, fets
I 5 A0 B/ 35 -8 Cinterleukin-8, IL-8) fJ#% 5%
T, P I A SR e AT D] A SR R e SR A1
| [AlF (snail family transcriptional repressor, Snail) /
IL-8 {5 S, T 2t 20 s 4 1) 189 5 A
#08l, Darvishi SFRRF AR B, FLIE A
HDAC2 FiEBUEH AL 1, miR-646 EWIH 5L
] FEAK HDAC2 fERIE, 1k B0 2L 20 s
(R . MR 4lZih ¥ HDAC3 [RIfF&RIE 1A,
HDAC3 7] i il F i e s A5~ CREB1 SR N {
J& Kl ¥ KDEL Wit M & F i B %2 /& 2 (KDEL
endoplasmic reticulum protein retention receptor 2,
KDELR2) [1J5£iA, HDAC3-KDELR?2 #fifig % R4
DR E A O /RE A POC5S (POCS centriolar
protein, POCS) %52 & [ B A% [ A 17 e 40 A 1)
M SRS (kL e 20 P ) AR el
1.2 FSFREMARET

T e 1 S5 1 3R B AN SR T 14 B 7 ) 1) 3
o, LSRR T AR I A R R I SRR R 2
BEXX— ML, BUAHETRY, 2K HDAC fIRIE
A RE O (2t AL 0 AP 1. 128 HDAC i
FIBE I HF (Entinostat) il RWE AL EHAE,
i Bim SR TR, 0 B N IR -3 - FE
(phosphatidylinositol-3-hydroxykinase, PI3K) /& 134
B (protein kinase B, Akt) {5 5@, fF-HE
TR R4 R R 5 FBF (cysteinasparate protease,
Caspase) -8 U, (EdEAuuyg o, N-Fokt-
4-[(2-( PP 35 (2- (e Y 3 ) R A P ) 2 ) A8 ) FH 3 A

FEMER% (N-hydroxy-4-[(2-(methyl(2-(morpholinomethyl)
cinnamoyl)amino)phenyl)methyl]cinnamamide,
HMCHMOC) 5 HDACS #ii57, AEH% 4] Akt/iH
LAY EMERLE N (mammalian target of
rapamycin, mTOR) 15514 %, i Caspase HFH,
W4E B R4 -2 (B-cell lymphoma-2, Bcl-2)
FiEEA, RrgE T, Jmd i A B AR
FEYEOE 524K v (peroxisome proliferator-activated
receptory, PPARy) WG FIEMESA (reactive oxygen
species;, ROS) /5 DNA #5720, AL 7 24
7R, HDACS 7] 10b 1454~ 1 HDACS [
mRNA FE &S, HARENHAL 1S HDAC 3%
ik, BEIEHAEA H3K9 B 2mibKF, p21 %
ik B, A AR A B OB 1 Ceyclin-
dependentkinase 1, CDK1) , BH¥4HAaE B, [FIFE
W& Caspase IT-EH, T3 DNA BEBEFRIRE
TERRIZNE R AT [ poly(ADP-ribose) polymerase,
PARP ] B399, 5340l id 2 kit A2 0 1
1.3 FmZLAREN 2

SR, 8 T3 B R T 5 R T T 24717 32 R
X~ HDACs X 25 V5 12 A 2. it
—BREFURIL,  FEFL IR 2L R S Ta 28
HDACs 72 H AT 5t s IR AN A . W58 2o,
HDAC4 72 5-5K¥nE (5-fluorouracil, 5-FU) tbJ7
Mif 25 1) S FE K, HDAC4 iR IERE Tl AFE
SMAD4 . SMADG6 T£ W /) TGF- 15 ‘S il #H < FE A,
5% HDAC4 /i 511 SMAD4 J3 37 2 £k, &
B BB H3 OB RS, 3L MCF-7
AAMIXS 5-FU P2 AR 241622 B s PR 1 Y Be kit
P E X - B 5% Rl -7 9CSRY-box transcription factor
9, SOX9) AFMIFLARSER 5525 (Tamoxifen)
P 254 FH B s R 7, HDACS i@ /15 SOX9
2 OWAL, R SOX9 #Z N, G IR SIn T,
NTITT A4 45 7L s 0 o) At 55 S5 AT 24544, Tl PR
Pt EoR B BIAEAF R 5 SOX9 M HDACS HIFRIE
EHARZL, ASHE TR HDACT 1 HDACT ££
JR R A U e 0 0 2 rh R T e, TR A R T
miR-34a AEW5IE L% HDACI/HDAC7-HSP70 #i
IR 246 LIHACTIRE(HSP70 Lysine 246 acetylation,
HSP70K246) i, {edtftE4upusLr-IFoig 7 LA
T AT T 2451241
1.4 FmFLARERE

HATs #1 HDACs 7E R 251 ¥ [F, H 570
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TR AT AR Ry T L g AR AR AR A R B AE AR
W ENFABIEFEA S, p300 7E MR H 2 )R
KR EE T AR AR 2 S R A A2, T
p300 7EFhyRg A BT T i e s S B E A AR R
K], HDACS 7 =B FL IR (triple negative
breast cancer, TNBC) " IEZE I RiE, #4017 e
IEBM KA DNA 4554067 3 (inhibitor of
DNA binding 3, ID3) + IVA % [ % B i R T %,
i1 2 (protein tyrosine phosphatase type IVA, member
2, PTP442) WIKis, FEUMIREAMMIGE. 228468
ﬁigi Bl IE S22 FL e e G H & TNBC filE
ZE IBIT IO ZE S R 22— 281, R A 4 i
/x HDACY i Rik 5 B M 4788 2R R,
%Hg‘aﬁ‘ﬁﬁélzﬁﬁﬂ%ﬁwﬁaé H HDACY 7£ FL iR
HE P FRIEWE IR, FHEN HDACY W1EN
zLH&ﬁE?ﬁEE%%%%%?ﬁMJ%FEﬁkﬁmo Af
D2 B [ S AR AR I 1) 3 28 A8 Ak 5 7L s o e
PIM 2%, HAdds e HAT 1 HDAC 7K F Al fig B
A VS TS A
1.5 N BREMEBRENE
?EEEIZﬂf‘ﬁﬁcﬂéﬁﬁTWLLﬁ?H*fhéﬂiﬂ’@W

(tumor microenvironment, TME) F4 2 #HIR 2
SN VR YT B AR, Hih HDAC Tfﬂﬁ%ﬂf’]%”ﬁ%
Ji e P IR PR S B A ORI FL L 22 o IR AH G B I 4
e (tumor-associated macrophages, TAMs) 1t LR
e E RN M2 B EREGH M, 8 ] e
N e IS AR RSO EE # IR B s K RE, TMa K
HDAC #I#|7] TMP195 gt #EHK M2 B! TAMSs
Fef yfom M1 R, i CD40. EEAZUH A
HEMK 2K (major histocompatibility complex class
II, MHCID #i& B f& IL-12 4pWAs4 N, HHE 5
¥ TAMs M9 fi)5 2% /877, WaE CD8™ T 4i,
Fefi e A K281, ARST %A (Vorinostat, SAHA)
REEHIH| HDAC MIERIA, & Caspase-3/iH X & E
(gasdermin E, GSDME) i %55 TNBC 40l fE T,
B IR YT, N CD8* T 4HfiRiE, HY5a
P IR G P 00 o ke o i DN 4H I3 (the cancer
genome atlas, TCGA) FLEIEFEA T4 R BN,
25 HDACG (11l 2 F B 5 S AR Y S e A 35
K, TN HDAC6 R 38 5 G 5 A 5 sed B I
(immune checkpoint blockade, ICB) Fy7 241,
IR LAY 5 e LR e B R R BB DU

ERMIKBN AN R, 30 e % 3 98 I Je O 3% 1,
Zmk
B =P
Ac
@ SOXIH i fiie— (“sox9 A |_-HI)AC§
L2 ‘”"" z i
; : nmm WALk ‘_,,MW____'3\?1*:...._1___'\
[ T, R i
P Y. \mcu<— HDAC = T™MI195
5 17 4 ( - S
T REEIK RERXE < (e < [BACH - [sama_]
H gl
: ﬁlimgijﬂl‘; / }— Bim | 4— | HDAC |— Entinostat
...... LR ) (L\‘f £ = = T_‘ Ko l— m)\cx = 1o
,\\ : \\ J \\ - 4074 \_/ wtor | F—|HDACS | = mcmvc
Chromosome - (o 2 r'd
(&) ROS
m‘_ @ " PPAPy
HDA(‘IM ﬁ'c X/ HDAC2 <— —
w i ) Ac)  ZBfk
i ||/lL8 < @ m. @ CREBI ,,.—«( "-Hmco fila —
S - .- > — &
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E1 EERCEUEFREFRER RO

Fig.1 Influence of histone acetylation on pathological development of breast cancer
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PUFLIEAER . WO INES . BE e 2 WE s
PR Ay nT I R 4 R OB Eh AP, B
UL e 40 L %) W30 A B G AR R A, T S ) L
IREEEE . 1228, T, 2%,

2.1 HDHIFhE AR ARETE

FEFLE R R AR, 2 R
It E2 HDACs T4 i A= A s il e Jes B85 1
ik, RS 540000 2R AR SR, PR
7, MMERE R, H LR A RS T, A
MR MK .

W Z W (Astragalus polysacharin, APS) J&M
TR PR IUETE 20, B R R AR A
B, EZFEBINT LR, APS Il Id (X HDACT
MR K, BN 8 H3 A HA 1) LBk, 3L
2 e J5 BARBELA T Go/G HH, $0 FL ISR 48 B MCF-7
IIGTE o y-15148 7 2 2 R T AT SR 7 i kb
I EEZEA &0, BEFLRI, y-lEE T =B FEK
MCEF-7 4ffiiHh SIRT2 [3RIE, 225 4] 1 FL AR 40
O3B AEES, HRAL A (AsaS2) A2 I 1 2 B
53, #E TNBC BIEST A HUMIE DB, v
GRS R IL As:SoFF IR HDACT e fiedis R 1 R 1k
%o A X R A
phosphoprotein family member 32A, ANP32A) [3
5, $EEAEA H3 M ABLKSE, ] TNBC 44
O3 BE 9 2E Y A 32 R UR T A 1R 1
53, BEWEHNH HDAC HVEME, SMERCR 564 1t Hh 25
HMEBER AR, FEICHERER 32K o (estrogen receptor
o, Bra) Fik, fEMERERZIARNE, WAL AR
A B A P B B A 36T o T PR ) 4 P 4 2R
Ak, i TR P PEBE T H 2 i PR A F L e
(1) — HEIRT.

22 FEMEARAREXET

221 ZHMETS ANM TSRS R R T A A
PRI T, PRI T R N Bel-2 KREEK
MEAERH, PUETER Bel-2 MRIERFL, (2T
HH B k41 R -2 #H 28 X & H (B-cell lymphoma-
2 associated X protein, Bax) HJEE S, #5401
WTESET, & Caspase & HMEZ . T A IEPERR
7 EERE TS HATs. HDACs HyEME, 18T RS
REEG| KA.

THEHZNT FRRI E SR, A
oo UM SR 2 M AEYNE LR, VBT LU
MCF-7 4l J5 , 4145 1 H4K 16 LIk AL4 =, Bax/Bel-

32A ( acidic nuclear

2 (HEE K, P0E Caspase-3 -8, M
LR A0 B 0 1 e ik LR T8, 2 N TR A
KU T 2 DER) RN B SV, B A
B TH ARSI, AR, 7 0E N ERAE
A AN AL A p300 &, WIS HA
FHIHZ KT xB (nuclear factor kappa-B, NF-xB) p50
() .4k, BHIE p300 5 COX-2 J& 8T XK K454,
P caspase B (5 5, ({4 i I 11400
ANEERRE 2 B E Ny, RS AL iR 4 i
TR, 22/ NBERRAL B S, = B M 7Ll MDA-MB-
231 #iffarh SIRT2 HHKIEKFFEL, NF-xB p65
W SBA KPR R T8 H Bax RIS
w1, PURTS Bel-2 FEI AR, 15 370 e 4
MR TR RCREA, mEA EAEE R BA IR TUH
BAY K IMEE AW, 5SHEMERSNHE
HDAC 5 11 BFA%, o387l Mo 40 A R T B 1 1
A, i Bax 1A, Fi Bel-2 Rk, Rt LIRS
U T4, iR (gambogic acid lysinate,
GAL) & MR T H SE U = 205 gy, BRI 5]
WKW, 24 GAL kH)5, FLEYE MCF-7 4+
SIRT1 [}FRIK B2 PR, 4 2 SBEAK TR,
WiE Caspase-3 &, FHFMMMET. BHE A
(withaferin A) 2 M Fg JEBE S A F2 B S 1 P g 2
&Y, HAPUMREIEELS, iR A 52 MR
A, T E R ALAE At HDAC2 A
HDAC3 3 A 3RIEAKT,  REHIN HAT (s,
N p21 BIFRIE, T BN 4 S B A A0 A
AT,

B P PR T LA, HDACS fig % 18 12 i 8 410 il
FERIFIA, RS O 23 T BUE A0S 5l
B, fREARIET . B AT A A A IR BRI
| H ¥ B ( adenosine monophosphate-activated
protein kinase, AMPK) /SIRT1/NF-«xB i, SIRT3/
SR B AT~ 1o Chypoxia-inducible factor-1o., HIF-
la) f55HHE.

Ll 2 88 20 2 3 M LU 2R B8 S SR ) A R
By, BABUMRE R Ve, i GO iR B, (L
P 2 BERESSE M AMPK/SIRT 55 3@ 8, F&IK
SIRT1 %1%, AMPK/SIRT1 3% A0 BRI 1 i
M B 2R IR AR T, kR TR SR SRS
R AR B2 RN S et —
WERESRAG S, A — M R 70, Rk S5
WFFCIE B e PSR r] il 9897 SIRT3/HIF-1a 5 518
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D 12 o AN = P i = 4 50 NS
(vascular endothelial growth factor, VEGF) 31X,
T MDA-MB-231 4 08 T2 340 TR
222 BT BT MOANETRE TR R A
HIFR P HESET:, RINN Gasdermin &5 [/ F 41 i
FFLI R R AR A o N O FLIR I G (lactate
dehydrogenase, LDH) . HE ¥ H & KJE T4 [
KRS H A S, I R 25 B2 SR AR UE R, L
Jides MCF-7 4 U fE e 8E ¥ 1 AL PELJS , AMPK/SIRT1/
NF-«B il B0, LKA RefES, LDH B
RGN, (R AT EAERRE, MR
R e )1 5 FOBVERE BEBUIAROG, 1T 2 gy
Xof B[R RE BA AR o
2.3 {IHIAEARRRESER

I 98 24H L 1% 452 28 R B % o L g SR P 3 e 1)
B3R, oAl bR BAL Cepithelial-
mesenchymal transition, EMT) V5%, EMT &
b B AR LA S A (R R B RE D O A
IE RS M 2R 1 1 1) 78 S A0 B Rt A, e 23 AR AIE
oA G E-85%6 85 (B-cadherin) /KPR B, N-£5
i A (N-cadherin) ik bFt. X—F UK H 2
A5 SR F S, FEASE TGF-B 15 51K,
Wnt {5 588 L& Notch 15 518 % . HDACs 7£ £ Ff
FEIEE S NI EMT B EBICHEIER, TEE
PERC S REE 2 LR A0 HDACs (35, i
5 EMT AHOCH 1, IR 2 R4 R

22 7 B2 MR b SR ICHS 1 R S B 2 1y
KENAEY), Wang EBSIHFLR, AR IR
GBI N SIRT3 MBI AMPK HIFRIL, #u%
SIRT3/AMPK %, ¥53FLME 4T1 2000 H g, (5
it TGF-B1 /13 B FL I 40 EMT 178, Js/b 2
e P 7% o SERRAR KT (sulforaphane, SFN) J&
FERAVEZAE JTESE A AERHE B B R
Mg, U405 SRS R I, SFN Refg 4 HDACS
PTG, FEC 4TI 40+ E-cadherin &i& i, N-
cadherin KI& i, FMHIFLAREE4HARAK EMT; A
SFN SZ 2 i1 4T1 ZHARAE /N BRAA A R BB P e
¥, I/ SR A R Al £ 9 41 24 ) Ki-67 FH
PEAR o BB BT VS PR SY, L B 200 |
BOFEZ MRl 7 MR ERD, BF
GBS I, BB e 0 AL MCF-7 40/
H SIRT1 I3RIE, FEARSAS LR DNA B & fi
i3 (DNA polymerase delta catalytic subunit,

POLDI) mRNA /K, il POLDI FEX 5098 (42
FRRIEMSC, Ik B T 4 T R AR 2R 1Y
Rk

24 BRUTHMITH

FEFLIE R, AT YK NG 5 5l
M 24, o 2535 M ROy Be % 5 49T 25 W0 A 1 R AR
FH ARSI 245 P [ A 3 i B bR R, 4100 7L A
KIS .

L 2B T — )2 AFAE T 2 R 2 g s A 2R
WE, BAHUMRESEE BT, BT EoR L 22 5 R
# 2 (doxorubicin) Bt G NI A, 235 #0417 i MCEF-
7 ML) HDAC G TE, FEARHEM R 2K o
(estrogen receptor alpha, ERa) HIFRIEKF, 5T
AT, SR TR RSN AR
F FA IR A FE Rl §--0. (tumor necrosis factor-o, TNF-
o)« IL-6 RAYELIMIRF7KF, FEBAS AT 2[R
I PR 24 B A Y SRS 0 IR R 1P 58T, 2R B
GBI, /NBERRE RS 2 1Y N MDA-MB-231
AR 45 1 H3KS6 1 LML /KF-, $E p300 &
1k, S5l REEHZE hSIRT-2 HEHKRIA T,
H3K56ac 2 4MEL, Z/MABEH TG0, BEAREE
RI#IL, DNA ZiilZeik, FigufgsE, xR/
BERIRE 5 BN AR IR 55 208 B REFIBIT RO, I
BRFIEHZNA R . Jin SEEGF 5720 22 7
WE AR 3 KBS A, AT LU EMT R A
SIRT1//B-EMEE I (B-catenin) IRFEFFAKIT 24, |
FUIRIE R R 2 25 4 R A KRNI RS, (RS
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Fig. 2 Mechanism of anti-breast cancer of active components in traditional Chinese medicine through histone acetylation
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T H3K9/14/56 F1 HAK5/16 I 2.4k KT, #EFLIR
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Table 2 Cell models and mechanisms of active components in traditional Chinese medicine for treating breast cancer

through regulation of histone acetylation

S TR K A TER @t SCHR
LS MaFH BT MCF-7 41y SIRT11, p-AMPK 1 56
e FOENEE  FO0%  MDA-MB-231 4Hfi. MCF-7 4iffl. T47D p300], p50), COX-2|, VEGF|, 44

ZHffl. MDA-MB-361 401, BT549 4 i

Caspase-3/971

(SRt VAR S MDA-MB-231 4H it SIRT31, Parkin{, PINKIf, 55
HIF-1al}, VEGF|
jyLEES MR R MCF-7 Zi 1 SIRT1, Caspase-31 49
PllFE ey HgER  MDA-MB-231 40fil. MCF-7 Zifif1 HDAC/, ERa| 38
[fiE T&Em T% MCF-7 4y H4K161, Caspase-7|, Caspase- 42
31, Bax/Bcl-21
LHE ey MCF-7 41ffd. MCF-7/DOX #f H31, H41, MDR11 65
MDA-MB-231 #ififd. MCF-7 4l PKC-e|, PKCs|, NF-kB| 66
L 25wy FER AR MCF-7 41 HDAC|, Caspase-31, ERa| 62
TNF-a}, IL-6
2 JEAL AT1 1. BALB/c B AERI R SIRT31, p-AMPK?, TGF-B1, 57
MCF-7 4iiffs. MCF-7/ADR 4l it MDA-MB- SIRTI1, B-catenin| 64
231 4Hifig
R AE FEF  MDA-MB-231 4ffl. MCF-7 411 HDAC|, Bcl-2|, Bax{, Bax/ 48
HHR Bcl-21, DNMT]|
EYE Eyich MDA-MB-157 41/, MCF-7 i/ H31, H3K91, ERat 40
AW /INEER WIE MDA-MB-231 4 i SIRT2|, Bcl-2|, Baxf, p657, 45
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549 4 iy

Pl =B PR (AR K R R I,
PEE AL A, B, AL WA, Har
G R 9097 LR . 5. B s S5 2 Aok
JHRE, SRSV SR I, P B AL R R A S
Hu#H MDA-MB-231 40 J2 #f A A& ' SIRT1 .
SOX2 HE AL, ] SIRT1/SOX2 155 i H3k
P, AT FEAE MMP-2. MMP-9 25365k, 1040
W, TR, R BIAN R, [,
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iEEE TPS3 MM SR T(E 5, et Bax MIZEH
PREFEDS), 5 SIS MDA-MB-435 4 e 7%
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Br [ ) 4% TNBC 4H g PI3K/Akt/mTOR . HIF-
1. Wnt &5 R488E 5@, W% N Notchl. p-catenin
A c-myc FERIIFRIE, B i es 40 i 38 58 -5 470 1)
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P00, HEAh, P ALRERS #E ] Wnt/B-catenin 1 %
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Fig.3 Mechanism of traditional Chinese medicine and compound formulations against breast cancer through histone

acetylation
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Table 3 Cell models and mechanisms of traditional Chinese medicine and compound formulations for treating breast cancer

through regulation of histone acetylation

e BRI H AR Y EH &R SCHR

YA MDA-MB-231 4fiffid. MCF-7 4f H4K161, Bax/Bcl-21, Caspase-31, TNF-a], 68-70
i, SD K IL-6], ER-BJ, Cyclin B1}

BER MDA-MB-231 4H/ifg. SD K§i  H4K161, cleaved Caspase-37, Bax/Bcl-21, 71

Ki67], CD24], STAT3| p65|

AFATR Ml 7. LT . B MCF-7 418 BALB/c #2484 SIRTI1], PIK31, p531 76-77
T OATF. FHrT O OBR
[ T B FLE. 2 MDA-MB-231 41 SIRT2|, SOX2|, MMP-2|, MMP-9|, 72-75

PCNA |, E-cadherint




FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

* 4899 »

T-, Ila 28 HDACs ()5 RIE /- ST 2],
HATs. EEFITVISf) HDACs 214384k B 08 5 i 7 ik
TS, NERARITIREE T A ikiE. HETKZ 3
WL SR AT HDACs W45, JLH 212K la 251 SIRTs
K, XM T HDACs A fext 7L & &
(PRI BE 2 2

TEXT R 2 He R Ve AL B i B, R
T R B 2 T RERS S HAT A HDAC, F2mndl
B LA, BrmsgmgiE. 225, W
EAREE R e %, REEAMEIER . ik
ST R FIE R G AR, thaiEd s
HEA LSRR, FEIE T R
IS FH R S AT T AN

SR, I 90 2 2 24 5 1t 1 e o 2H 2
LB IR, MR 2R A A
ZAERTIEXT — HAT 3{ HDAC M5emi, 27T
HATs A1 HDACs fHH. 2 [BJ /7 E B2 2840, LA &
1 A AE A 5 At 3R W B A& A& 1 77 =X TR AT RE A7
EAHEAE IR Z; E R FB LB i —, Xt
HAT 5 HDAC i i 3 R KWL FEAE RN,
SEOFEA s HHRESLIGHT T, mxfHEA
LA AE i LA 1 P BE 3 IR T b . LR
(12 WL A% S5 03 M vh G R 4 B SR 4R T RF DN
M, W7 B BRI S, 7R R A
PHERVGIEAFNT, Bl 2iic. ZHE0HE
TER, Refg A B AT MAMLIRTT , EFLRE
()R 46 Hh R HE B D 2 AR

KRB AT (D) @hEPELHEES
PUREES:, HEE “HRERR” mIEAMARIIZTT,
FUEE 2> 10 AL 40 luminal A/B. HER2 [HE. =
I L i S5t 2 [ R LIS A T 2 4k, mT DA
K FLAR I R 2 | 2 AR SRR, AT« <
LIRS BH R K HE ” ZiE 70 R L s 2 2 e 4
JE L) H3K27ac. HAK16ac 28R ML, 7 iEfe
B AR MARIC . (2) FIFHZ53 S50 N\ T8 fe
HFAR, Wik G2 -2 8- R E R 13
PSR i, BEATERF P E. BEEK
a3 BRI AT, AR T L s 4 A 4 B
e ARy K IE A Y A S TR R U A = R,
ETM &5 58, AR TR LB AR YE . (3) &
ST G - S - ROE R E R, e
BT RN T bR, TT R 2 s O R
5%, CARMAREY A 2R R VAL 5 5 e WA

T RS . T LIRSS, AR BAER
R A% i 728 2 T SE I 22 BE s D[R] Bhas P LA R A
AR TR, D FURE A P B A ST IR T
AU

Fl@AFAR FIAAEH ) FRTAEA BT R

L2 3Lk

[1] Bray F, Laversanne M, Sung H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].
CA Cancer J Clin, 2024, 74(3): 229-263.

[2] RAeinT. FUARIE R A T B Rk R AR [T]. [
JHIRI IR, 2017,44(13):625-629.

[B1 ZAR, ZEE, BER, & mWRAEERINEST I
IR ST R [3]. ThEZY, 2024, 55(24): 8622-8631.

[4] Farsetti A, 1lli B, Gaetano C. How epigenetics impacts on
human diseases [J]. Eur J Intern Med, 2023, 114: 15-22.

[5] Idrissou M, Boisnier T, Sanchez A, et al. TIP60/P400/
H4K12ac plays a role as a heterochromatin back-up
skeleton in breast cancer [J].
Proteomics, 2020, 17(6): 687-694.

[6] Shetty M G, Pai P, Deaver R E, et al. Histone deacetylase
2 selective inhibitors: A versatile therapeutic strategy as
next generation drug target in cancer therapy [J].
Pharmacol Res, 2021, 170: 105695.

[71 xlik, BIE, 28k A A E QBRI FIE 7L
Fa TR (7], B ER R R BRI,
2024, 44(2): 281-286.

[8] WRpk, Fxng, phffig. £T “LLENAH” BT
JVR T B [J]. REME SR, 2019, 1(5): 6-8.

[0 IEmeAY, 5ITHE, PR, S P EAHIR AR
AR FALAIRTE S8 [J/OL). H Bl S2 36 7 2 A .
[2025-01-29]. https://doi.org/10.13422/j.cnki.syfjx.
20250129.

[10] sRtthAs, BRusE. oo e Ra 3L e KT 25 % 5k
W] MR E AR, 2024, 31(13): 785-799.
[11] Shvedunova M, Akhtar A. Modulation of cellular
processes by histone and non-histone protein acetylation

[J]. Nat Rev Mol Cell Biol, 2022, 23(5): 329-349.

[12] Guo P P,Chen W Q, Li HY, et al. The histone acetylation
modifications of breast cancer and their therapeutic
implications [J]. Pathol Oncol Res, 2018, 24(4): 807-813.

[13] Zhao L M, Pang A X, Li Y C. Function of GCN5 in the
TGF-B1-induced epithelial-to-mesenchymal transition in
breast cancer [J]. Oncol Lett, 2018, 16(3): 3955-3963.

[14] LiLL,Liu B W, Zhang X D, et al. The oncoprotein HBXIP
promotes migration of breast cancer cells via GCNS5-

Cancer Genomics

mediated microtubule acetylation [J]. Biochem Biophys
Res Commun, 2015, 458(3): 720-725.

[15] He H P, Wang D D, Yao H L, et al. Transcriptional factors
p300 and MRTF—A synergistically enhance the
expression of migration-related genes in MCF-7 breast
cancer cells [J]. Biochem Biophys Res Commun, 2015,
467(4): 813-820.

[16] TangZ H, Ding S J, Huang HL, et al. HDACT triggers the



= 4900 -

FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

proliferation and migration of breast cancer cells via
upregulation of interleukin-8 [J]. Biol Chem, 2017,
398(12): 1347-1356.

Darvishi N, Rahimi K, Mansouri K, et al. miR-646
prevents proliferation and progression of human breast
cancer cell lines by suppressing HDAC2 expression [J].
Mol Cell Probes, 2020, 53: 101649.

Wei HR, Ma W H, Lu X F, et al. KDELR2 promotes breast
cancer proliferation via HDAC3-mediated cell cycle
progression [J]. Cancer Commun, 2021, 41(9): 904-920.
Trapani D, Esposito A, Criscitiello C, et al. Entinostat for
the treatment of breast cancer [J]. Expert Opin Investig
Drugs, 2017, 26(8): 965-971.

Chiu C F, Chin H K, Huang W J, et al. Induction of
apoptosis and autophagy in breast cancer cells by a novel
HDACS inhibitor [J]. Biomolecules, 2019, 9(12): 824.
Pidugu V R, Yarla N S, Bishayee A, et al. Novel histone
deacetylase 8-selective inhibitor 1,3,4-oxadiazole-alanine
hybrid induces apoptosis in breast cancer cells [J].
Apoptosis, 2017,22(11): 1394-1403.

Yu S L, Lee D C, Son J] W, et al. Histone deacetylase 4
mediates SMAD family member 4 deacetylation and
induces 5-fluorouracil resistance in breast cancer cells [J].
Oncol Rep, 2013, 30(3): 1293-1300.

Xue Y, Lian W W, Zhi J Q, et al. HDACS5-mediated
deacetylation and nuclear localisation of SOX9 is critical
for tamoxifen resistance in breast cancer [J]. Br J Cancer,
2019, 121(12): 1039-1049.

WuMY, FulJ, Xiao X L, et al. miR-34a regulates therapy
resistance by targeting HDAC1 and HDAC7 in breast
cancer [J]. Cancer Lett, 2014, 354(2): 311-319.

Fermento M E, Gandini N A, Salomén D G, et al.
Inhibition of p300 suppresses growth of breast cancer.
Role of p300 subcellular localization [J]. Exp Mol Pathol,
2014, 97(3): 411-424.

Hsieh C L, Ma H P, Su C M, et al. Alterations in histone
deacetylase 8 lead to cell migration and poor prognosis in
breast cancer [J]. Life Sci, 2016, 151: 7-14.

Huang Y X, Jian W, Zhao J Y, et al. Overexpression of
HDACY is associated with poor prognosis and tumor
progression of breast cancer in Chinese females [J]. Onco
Targets Ther, 2018, 11: 2177-2184.

Cassetta L, Pollard J W. Repolarizing macrophages
improves breast cancer therapy [J]. Cell Res, 2017, 27(8):
963-964.

Yang X, Cui X Q, Wang G, et al. HDAC inhibitor regulates
the tumor immune microenvironment via pyroptosis in
triple negative breast cancer [J]. Mol Carcinog, 2024,
63(9): 1800-1813.

Zeleke T Z, Pan Q F, Chiuzan C, et al. Network-based
assessment of HDAC6 activity predicts preclinical and
clinical responses to the HDAC6 inhibitor ricolinostat in
breast cancer [J]. Nat Cancer, 2023, 4(2): 257-275.
TEH, P, B, % NEZEEE IR E A
x OWACHE 7 RS PRI AL BB AR A K (0], ThE R
2R 2022, 42(24): 6098-6102.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

By, TR, JME, SF EET A TN v
TRIBITHHE 2 THLE (7], TP B2 K222 4,
2023, 26(5): 94-99.

Yeong K Y, Khaw K Y, Takahashi Y, et al. Discovery of
gamma-mangostin from Garcinia mangostana as a potent
and selective natural SIRT2 inhibitor [J]. Bioorg Chem,
2020, 94: 103403.

TR, BER, KRIRTF, & RSN =R
S b Rz (B A AG R R AT (3], E R R AR
23R, 2022, 38(11): 1027-1034.

IIVARTS, TKFRIE, F25, & MR EERS As2S2 18
I “ANP32A-INHAT-H3  Z i Akl 0 1) = 9 44 L Bt
MBI SE . TR IR AL LS ()], ZRhEEY
KEEEEAR, 2024, 43(3): 86-92.

ERAE. o2l g AR R e A SR R A E T LA
7 [D]. dEAT: AR ERZR%, 2014,

KWz, skAF, EKAE, S5 Pum s AR i
TR B A FIHLHI W e (1], TP &2y, 2017,
48(6): 1229-1239.

Kubatka P, Uramova S, Kello M, et al. Antineoplastic
effects of clove buds (Syzygium aromaticum L.) in the
model of breast carcinoma [J]. J Cell Mol Med, 2017,
21(11): 2837-2851.

VLA, SRk, 35 20 SR ZE0E N R I 23R B S R
). IR EE 2R 5254, 2024, 26(12): 203-208.

Peng Y L, Wang Y, Tang N, et al. Andrographolide inhibits
breast cancer through suppressing COX-2 expression and
angiogenesis via inactivation of p300 signaling and VEGF
pathway [J]. J Exp Clin Cancer Res, 2018, 37(1): 248.
VIR, AT, GRAE, SE. /NBERRGUME /R AL BT 5
B [J]. EEZE, 2021, 52(2): 603-612.

ZH, BT A, FHIEE. NBERGE SIRT2 /&
NF-kB Z Mt = [P 7Ll MDA-MB-231 403
TR (0], STMEERER 22244, 2024, 49(5): 658-
664.

WIHE, WIREE, BRAL, & mEFREAETE Z0 R
O LR I P VE AR O RO ORI AE D (0], ThoZy, 2023,
45(3): 955-960.

Gao Y F, Tollefsbol T O.
proanthocyanidins and resveratrol synergistically inhibit

Combinational

human breast cancer cells and impact epigenetic-
mediating machinery [J]. Int J Mol Sci, 2018, 19(8): 2204.
Bk, IV, BRERR, . OBUE R R IR
MCF-7 4 i S8 58 AR T (R s i 2 AR FIPL (0], o
PR 5254 BRI, 2015, 41(3): 476-480.

EF, KRB, DIHEHE, & WENR A SRR SR
[1]. FHEIGRZEFIE 4% E, 2018, 34(14): 1714-1718.
Royston K J, Paul B, Nozell S, et al. Withaferin A and
sulforaphane regulate breast cancer cell cycle progression
through epigenetic mechanisms [J]. Exp Cell Res, 2018,
368(1): 67-74.

AW, PR, KEM, & OLZREERY B R
FINLHI W FedE e [7]. R BR 252505, 2024, 39(6):
3010-3013.

R, RAE, BRIEZR, 5. LR B 2 0T 7 e
MCF-7 280 ff) 5 1 S it 145 AMPK/SIRT1 i % (1)



FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

= 4901 -

[50]

[51]

(52]

(53]

(54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

(63]

[64]

[65]

FEFIBLEIBE T [J]. TLIRBE2G, 2024, 56(7): 68-72.
BT, WTFE, wAKH, & P iE s b o
FHURIBF SRS [J]. HhEEZY, 2024, 55(18): 6402-6415.
R, KUK, AR B 2
SIRT3/HIF-10. {5 5 S AT 4 5 Bz 41 MDA-MB-231
O 8 BT RS I BE R[], TR 25#F, 2020, 43(1): 193-
196.

WRE e, RS, EEHL, %M THEHET AMPK/
SIRT1/NF-kB I # i 15 FL e A b 5 . AR AR 2%
. T PHBER R4, 2022, 39(11): 1700-1705.

Wang J, Huang P, Pan X F, et al. Resveratrol reverses TGF-
B1-mediated invasion and metastasis of breast cancer cells
via the SIRT3/AMPK/autophagy signal axis [J]. Phytother
Res, 2023, 37(1): 211-230.

W, WEW, £5, % & MR/ R IRE
4T1 200 bz -IA) Ak . BB AE RS (SR 5 (7).
o EEAE 4R, 2021, 31(7): 605-615.

MRS, WEE, TPCUL, . BRI IR A F 4 1AL
st R (0] TP E SIS T2 A, 2019, 25(7):
100-108.

LRz, ks, FERu, & BkbiEE T SIRTI
FLFL M MCF-7 T ARz (3], ThE s
Jri A, 2019, 25(7): 94-99.

ZIETR, G, BRAES, S Ll 230k T 40 1
B R 5 5 U T A FRAIE A B L] (00, o o R 2 3
224K, 2020, 36(22): 3679-3682.

FBr, i, gk, AR TR SRR B 2R AR L AR Y
FEPUELER [ MR, 2022, 45(2): 135-141.
ZEE, T, IVER, S /NBERE N AL B 40
Xof Bl 75 2% 2 ) UK AE ISR B T T (3], BARMOR =
2, 2021, 29(20): 3557-3561.

Jin X X, Wei Y Z, LiuY S, et al. Resveratrol promotes
sensitization to Doxorubicin by inhibiting epithelial-
mesenchymal transition and modulating SIRT1/B-catenin
signaling pathway in breast cancer [J]. Cancer Med, 2019,
8(3): 1246-1257.

P, R, BER, & BHRELHEBHER M
A& _E SRS MCE-7 A1 MCF-7/DOX 41 fitg
MDR1 FRi& [J]. A IE K 25 3 % 59597 %, 2017,
22(5): 512-517.

ELLET, R, IR TURE AR L] BT 7T R
[7]. FRAEFEE 2G24T, 2024, 42(4): 143-151.

Royt M, Mukherjee S, Sarkar R, et al. Curcumin sensitizes
modulation of PKC,
telomerase, NF-kappaB and HDAC in breast cancer [J].
Ther Deliv, 2011, 2(10): 1275-1293.

TRERIE, TRIF, ARTNEE, . KRB LS
Foikke [1]. i e, 2018, 21(12): 931-936.
Kala R, Tollefsbol T O. A novel combinatorial epigenetic

chemotherapeutic drugs via

therapy using resveratrol and pterostilbene for restoring
estrogen receptor-a. (ERa) expression in ERo-negative
breast cancer cells [J]. PLoS One, 2016, 11(5): e0155057.

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[78]

[76]

(7]

[78]

[79]

(80]

Cao C Y, Wu H, Vasilatos S N, ef al. HDACS5-LSD1 axis
regulates antineoplastic effect of natural HDAC inhibitor
sulforaphane in human breast cancer cells [J]. Int J Cancer,
2018, 143(6): 1388-1401.

Kubatka P, Mazurakova A, Koklesova L, et al. Salvia
officinalis L. exerts oncostatic effects in rodent and in vitro
models of breast carcinoma [J]. Front Pharmacol, 2024,
15:1216199.

Alsamri H, Hasasna H E, Baby B, ef a/. Carnosol is a novel
inhibitor of p300 acetyltransferase in breast cancer [J].
Front Oncol, 2021, 11: 664403.

[69] FIEER, %3, RN, % ER N3 RER B
FUIREAIM MCF-7 SE5E RS 4 THLRIAT 5T [J]. ¥R
BRep 224, 2018,11(7):995-999.

Kubatka P, Kello M, Kajo K, et al. Rhus coriaria L.
(Sumac) demonstrates oncostatic activity in the
therapeutic and preventive model of breast carcinoma [J].
Int J Mol Sci, 2021, 22(1): 183.

El Hasasna H, Saleh A, Al Samri H, et al. Rhus coriaria
suppresses angiogenesis, metastasis and tumor growth of
breast cancer through inhibition of STAT3, NFxB and
nitric oxide pathways [J]. Sci Rep, 2016, 6: 21144.
FUFE, AR, A0, % JET SIRT1/SOX2 15518
R FUVE B UL A B B (], R R,
2023, 40(6): 775-781.

fTENGR, EWEE, RaE, & W AE A IMEN =
P AR A0 AR MDA-MB-231 4. AT, T8
fRIsZE (7], PR 2 E, 2021,36(1): 463-466.
SRIGEHE, FTNEAE, MRax N, S, 7 B U0t 70 B far 8 /s
B i 9B £ 2R T R AH DG R TR AR R [T]. R
54K, 2021, 27(6): 1-4.

IERGE, 2584, BRER, 5. P& 2 mis s A 7L
Atk MDA-MB-435 F1 MCF-7 41 i 3 5 1) 5% i
[1]. FEAFZG4E, 2018, 43(13): 2784-2788.

Yang K L, Zeng L T, Ge A Q, et al. Exploring the
regulation mechanism of Xihuang pill, Olibanum and f-
boswellic acid on the biomolecular network of triple-
negative breast cancer based on transcriptomics and
chemical informatics methodology [J]. Front Pharmacol,
2020, 11: 825.

PVE, AR, BT, & HET Wnt/B-catenin B M
PR PG 5 R0 = B AL 4 4T 1 $558 2 1L Rk e
Jattsgm (3], Abst P BE24, 2021, 40(9): 968-972.
SKREER, BREH, Bk, 5. 0 E U R R A R
Wnt/B-catenin I8 2% 11875 AT IGEAEA [J]. FEZ
kb, 2024, 44(13): 3240-3245.

fiffeie, 225 FER, % AR SIRTI 13
3 R R Y AR AR SRR 5T AL T (9], 2H,
2017, 40(11): 2657-2662.

RRBH BT, Wy, X, & TTATRE A LR
S A TT U B AT A MR R 55 T FE A (3], 36
FEE2RZR &, 2013, 29(11): 1744-1747.

[Fitsmis  HoiE]



