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Research progress on the effect of histone deacetylase on pulmonary arterial hypertension
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[Abstract] Pulmonary arterial hypertension (PAH) is a progressive disease with poor prognosis, which may lead to right
heart dysfunction, resulting in a series of clinical symptoms and even death, and there is still a lack of effective treatment. The
etiology of PAH is complex, in which epigenetic changes play an important role in its pathogenesis. Histone acetylation modification
is one of the most widely and deeply studied epigenetic modifications. The histone acetylation is mainly regulated by histone
acetyltransferases (HATs) and histone deacetylases (HDACs), which play a key role in chromatin and gene regulation, and is closely
related to the occurrence of PAH. Targeted histone acetylation pathway has a certain therapeutic potential for PAH. This article
reviews the research progress on the effect of HDACs on PAH, in order to further understand the pathogenesis of PAH and provide a
new direction of treatment.

[Key words] histone deacetylases; pulmonary arterial hypertension; histone deacetylase inhibitor; epigenetic change;

histone modification

i sh bk s & (pulmonary arterial hypertension, (PAWP) <15 mmHg&Hﬂﬂ]ﬁll%‘lSﬁjj >3 WoodHLA5 [ I
PAH)BFEAEME 1 . #ECRE T A O SEMNSEN W #RE, TS O EME AT O F i,
S35 i 51 Bk K (mPAP) =25 mmHg ., Mli/Nah ks HEEGLGEAZFIT, HARAEE A5 P A 6045 i
[(E£TH] HEZEARF5ES(81960014)

(EE®N]  EFh, WEroeE, 32 NGBl ik s 1 S5 P I R e 1 F oY
[ﬁ%—'ﬁf%] Ji%HT, E-mail: wanyixinlz@163.com




Bl ke BN JEE | PR B [l O P A o P 2 B R T 4
1. AMIEEG IR A AL . AR AR R BT TOAR L I A T
61 8 P 200 M 9 i) R M P D e A %6 PAH
R A, HETIA O i st i 5 . R IsHE 2L
A PSR R AR R, Horh R S
At R B 1 SR AIE i AEPARL R s P i E
YEHT . #HER A S b 2 vh 20 4R 1 & Tt B 2 RS il
(histone acetyltransferases, HATs)F141 & H % LBk
fif§ (histone deacetylases, HDACs) ¥ 5 % 4 il 1
shasid Fe. 418 A B /KF T 55 PAHME 9E &
FEIL AL SOIRES S B I A E A A R P Y 20
JRIMEGE . SRAEFNLF AR KRBV VIAOC . th T #ESS
HIEH CBALR AT, 1 ZHDACHI IR AEAS [F]
PAHIIG PRATAE A 174 7 8O- B B PPAG . 2308
SRR, MZEHDACI R (FEJESIRT1, SIRT3)FE
PAHR P HAT DRAPAE T, s 70 nl F 7 44 225
#PAHS" . R SCHHDACS K H A i3 (T 26HDACs
WO 7)) 7EPAH P B IS o R EA T 250 ¢

1 HEBZEBUSEZEW

T 1% 50 2 phy Y o R A AR (R o A o AR A%
WA R 7 51 P B AR E B T AL £ /R, H RTPAHAH
KM BAEHL R AU FEDNAF JEA | 20 8 &1 i
i3 microRNASEATIRNA T3, FHoA4H 25 BT ISR
BN FEAS S URCAR [ 4 2 2 R — A\
R, DNAFLZEAEAE /R B AZ O 25 HE Hh
T B T A%/ IMA I A0 kL, 2H 2R S5 DNARY 25 1)
AHELAE ¢ B 20 B B 7 A2/ IMAR S5 40 1 1 v ke
FEAEH, FTRLCE SE DR e s v s R R O,
T SR P RS P I R R 2 R A 5 s AR AR B
Widi A £, s W RHE A LB . 4%
2Bt K 3B HHATs HIHDACs T8 1, 13 1
b O TR A L 1) £ Tk R85 G B 20 B 1 R I 2
PR gk 3k I, i ah b R 2 R Y 1E L fer B IKDNA 5 41
HEEAMGEM IO TR a5k, iR S
kR T454G ; HDACSWEM SHATsHI i, it
F R R 1 R BB A 2 R Ak i L) £ T i i 1 £ 5
AR %, FHIEH S5 RN 745G, S8
SEUTERS Al S FH B0 P AR S S T 4 2 [
TR, HE MR F S RAERE, K
FHDACsH i EPAH A IAE FHIFFT 48 % |

2 HDAGCs
HDACsTET A B 4HE £L, Hire
WiiIN18FHHDACs, HAELEH | BEINEE . WA E AL

PRI E T HAFAE 22 5 o HDACs T 43 42
I 25(HDAC1, 2. 3, 8). NI2&(MaZ: HDAC4,

Med J Chin PLA, Vol. 47, No. 2, February, 2022

S. 7.9; NbZ: HDAC6. 10). MMZE(SIRTL. 2.
3. 4.5, 6. 7)MINEMHDACIL), Ho 1, I,
VIR Za RAF T J5 LR, T S35 P AR
T JH R 0 — %A IR DY, 1 2R SRR Rpd3 B A [
Pk, M5 EHda A RIEME, V5 R
Rpd3fIHda 1 =LA AU R, 25 B sir2 [
P, XFR M sirtuin i 78001

I ZEHDACsH IR~ I B & Tt SE Bl 25 At Bl .
H A MR IR S IE A, B2 EABESKE
VBT, X S A A RN S UL A s 2 e F
1 aZ$HDACs & A1 3 RSP 1 14-3-3 8 145 5 7 A5
Al DL I A AR s 1 ORI T aZEHDACs 1Y A JiT
iR SO B, VAT SR DR A0 UL A i e e PR
F-2(MEF2) PR, T b2EHDACGE &4 WA~ 1 5k
Jit 2 B i 225 M I A — A~ o g, Wi 2 B Ak Bk
BRI . B TiRe, 8 nT B
TRE5 MRS 2 RE5 G A PR F-1(HSE-1) Ml
I/ A AE A K BT (PDGE) 9 T g™ . HDAC10%F
N8- PSP B (R AL 6 P B sk, R A S 5]
MR SE I ZE A S P e T ORI e bk — 4
31012 e & A P(E, A)CERF, SEARHLFR S T %M
s — A ERESE T ANE274 HES 7 2 B P 4R 13t
T M 2RHDACs A NAD R 11 i 2, ik
fitf IAD PRI FERE BTG P, A s . 401k
AT GORAR A A . BT BRI RN 4 0 S N 45
Z Pt BT RS HDACT 1EA I 2, kB A i
NG -WESE AL R W vh e, v NG - T i 5 VG 1 45
f, HAbZ O XS 128 1 28HDACsH HEA 7
FARIED

3 HDACs5PAH

3.1 | ZXHDACs K HAMHIH 5PAH  Li%" ik
B T MBREGE S B PAHAR TR F 435 5 Ak 1) i 30
Jik A1 JEE 5 2T 4% 240 it (PAAF) Filr 26 90 1 1) 0 A PR A1 8
FRE | KHDACs T HIGHEM R, BRI N1
FEHDACs I FRIBFE RN, Apicidin(—Fp e 51
(1) T 25HDACHI 7)) BH 2 F A% T PAHAE R A Ik 1) 36
ik, - REPAAFIS T HUAZ AN LT B ML 1Y BE
BB RRAK. AP B, e & PERT 3 ik & (IPAH)
BEMH L T 25HDACSH) 335 K% M1
HDACH il 37 P 13 152 11 3% 31 1k 55 3 55 152 7T 410 1) PAH
2 LA AT 2 20 R R AN B i 34 5, JE I PDGE
SR 10 N LA S LA i ey
HDAC1 A3 i 3 fin 41 86 1 H 3 1 #1229
(H3K9ac) fE A Y & A B FAIBOLAZK K I It 3
(BOLA3) i 8l T E Wi £ BEAL R W HIBOL A3 #%
S, IR AA S I F2a 76, dEMi5 Lk



I ESZE 20224F2 128 H a7 2

B Tk . RS, (kP R A0 s
FE T 4 8 R B (MMP) J& T KB R e, B AT
fi A i AL R A D BE ., MMPHI ) (TIMP) 7] LA
P MMP 36 P o A A AT PAH K B AT 5
KB, HDACL# i Ml miR-34aifi 3 S MMP-9/
TIMP-1FIMMP-2/TIMP-2I [L{H, = 585 4
(monocrotaline, MCT)i/5 %M KR PAHM & A1
K, i HHDACHIHIFIMS-275 M H HDAC1 A]
SUIE I N8 N (N WA 11 0B S TRITIY AN & =Y |
Jik S8 FPAHP" . £ TPAH HE 2 il 311 ok - ¥ DL 40 A
(PASMCs) RSN C g0 & B, HDAC2 Al &t -
PR SR T R YESAHOCER 11 (YAPL) . bk L 1
P F-1(LEF1) i {2 #F TP AH il ifn 45 3 ¥ (14 % 2V,
YAP 138 55 05 A il 21 4k Ak 0 i 1t 4 9 6 v 1 A
i Ak 0 2T 4 Ak e 70 1 F R A7 525 LEF 12 Wnt/
B-cateninfi 7 il i T UEAIRZRLN K-, 5 1 E2-[A)
FeAbA ), KrippelBEN T2 (KLF2) 5 5 B FEAE 5
PAH % %A Y, HDACSH @it FIHKLE21 5 5
PAHMY & %5, HHDACS siRNAFIHDACH I 7] fifi
PR HNPAH-PAAFs T KLF2 1Y 5% s KFE 3 g, AN TRl AR
JEE 1 V655555 TP AL AF X 110 200 J Ao 2 444 B R0 B 2 ot 4
TR FAY | IE M (ROS) B H RN R A Ak G A il
(SOD) G LRI S PAHA 20, i ] 1 Z¢HDACHE
BEPEM R FIMGCDO01038{HDAC3 siRNAAZL I IPAH-
PASMCsJ5, SOD3 mRNAKEARE , KUHEN
£ 2Bk AT IPAH-PASMCs H1SOD 314 2 35 1 I ,
HEMIE SR PASMCsIV I FERE ), MiEPEMEHDACHD
R A% IPAH T SOD3 /Y #2145, T 28HDACs
FIRNATHLSLH R, DiERHDACIFIHDAC2HEM
B EMKPDGFE S A CycD1E AR, M4 il
PASMCsHYI 5 T A2,

3.2 [ KHDACs X HA |5 5PAH PAHZIY
WA PP HDAC4, HDACS. HDAC7LA X NADPH%
AL (ROSHY E R R ) MIROSHE T, TMTHDACH)
il 79 PN IR T A5 R ) N A D P H 48 Ak il 5 IR Y 3
ik, IHIROSHY A, W PAH K IS 59
AT EARIEPY T aZSHDACs 5 L2 i 3% 5 [
T2(MEF2)ZPIAHG, Al 4ERFMEF24b T-54 A%
BOR AP, MEF2J&— MR N7 %, 780 I
BRE MM R EEEM . fEIPAH B i 5
Jik N Kz 441 S (PAECss) B 1A 40 512 56 AT PAH A R 7Y
KB, HDACAMIHDACSHIR AN, i S 2
MEF2 8] Ko 5 Ko fil i 45 56 B M R 2 iy 2k PN (R 4
KLF2. KLF4 MR 37, 405 F ik, HAH
miR-424FmiR-S037K V- FEA%, FEMifiE #F PAECs 3
85 1 T aZEHDACHIHlFIMC 1568 7] Yk & PAECs 1
MEF2 %M, RIAMEF25% S g Rk 38,

2] 0 T A% RSB /D, T ZE % PAHPY . HDAC4
AL 3E 2k b /N R 4 A= 4 L F--BB (PD GE-BB) fij
175 FPASMCsHU IS ML RS, miR-1281 7] 38 i [ A%
HDAC4H) %15 S il v 4530 iR ER® . HDAC4
A3 3 E A MMP-2 FIMMP-9 1) % 35 117 8 17 PAECs
BB NGRS, I B0 A A s A ) 20 e S B
RS, i 2 5PAHM K%, IPAH-PAECs
AN K SRHDACT #3538 i, HonT BB 3 2o 12
PAECs Y45 FIT R ML HEPAH Y & AE P, AR
THDACO 5 PAHRI I FE fRIEE L .

PAH & H MLyl ik . PASMCs. PAECsLA
Ke PAHFE YK f A7 02 HHDAC6HE 1 #53k i, 1
HDAC6 A {fiKu704h FL L W AbRAS, BH 1EBaxf {7
B2k iA, {2 #EPAH-PASMCsH 78 4l HyH T,
S PEHDACEM 57 Tubasatin AR F54HT_FIRIER
ZfPAH" . HRi 3¢ THDAC105 PAH A 57 i
3.3 IMIZEHDACs M HyiE Ml 5 PAH AR AL
B, SIRTIZEPAHH H AWM IER, 4
PR STRT 13800 771 11 22 75 I n i B £L 28 1 F PAH B )
BRI B R S B, Uil A T R A R
i, 7EIPAH % PASMCsHYIA SN 5256 FPD GEH]
B K R PASMCsH & 8L, SIRT 13l i 2 £ Wik 4H
HE I HIA Y L HE & 101 (FOXO 1) | PASMCs )
G, P BRI R P SIRT 1A] {2 HEIPAH S ¥ 1l
PAH K [RPASMCs Y51 , SIRT1E R Bl 118
PRS0 T 10 /N U 3 LR 5 (6 B SIRT 14 5
W I STAC-3 I 4| PD GFif S U PASMCs 71
I SR A W) Tl A 358 B ) 900G 37 R e (PPAR @) Al AL Ak
Py R 1 58 ) T 2 ARy S Rl a(PGC-10) 5 5
A5 BRI A AL BGE 11 A Y. PAHE)
YRR SE 2 P8, SIRT1/&PPARa/PGC-1adr S
S A S B S b AR A5 405 A ) i I A 1 G B LR 4 R
T, A5 BT B0 PASM Cs o 14 5 R i 50 Jbk 2 9 B0
MCTif T PAHRI R B SIRT 185 1 318 T B,
pS3MIp2146ik B, MimfEsE T PAHM & P,
X% T & B, BRSS9 APAECs H1SIRT1
FERBEN, S AkefF S8, E B2 FB
AE SN F-1(HIF-1)3RiL, fEFPAECSYSSH, 17
TPAECSIH T, WmZALIEPAH A L.

SIRT3HEH @ br /N & A= PAH S, PASMCsHr
HIF-1a, [55 5 S A &N F3(STAT3) . 1
AT 20 B A% X F (NFAT) 45 5 PAHAH SC 19 5% 5% X
%, TR #EPAH-PASMCs 347 I L 7
IR R, 1 APAH-PASMCsHIPAHAR I K
. SIRT3ZRIA N, 1 AR B B IR T ik &2
SIRT3MF AW iR ;. —Igh A162PAHE



H 494 fit BF X BE A% T f L A S BIF9E R B, S5 AR8T
LEAEASE R SIRTIZ S ME T fE T2k S5 PAHAT K,
B — I K BRI A SE g0 R B0, AR Bk S5 T AT
i3 FimiR-874-SpTil FHSIRT3H)#KIK, miR-874-
Spif 2R J5 SIRT3 5 b ik, R0 A W K 574 -
T WA MR 3G 58, T A R A PAR G B i
EEAMARFEEFAES, BT K fsirtain I 5
PAHIMF S IE D .

3.4 IVEHDACK HA#HIH 5PAH HDACIE i
B L BBHDAC, W EME—mIVIERS . HETRD
A ¥ THDAC11 5PAHRF I 14 .

4 BREERE

H Al 5 T PAH 5 2 W 3 1 =7 04 AFF 53 R i I8
A, HEA L BB S PAHK & A B UIA G,
Hrp 1. 1. MZ$HDACSTEPAH KW it %5 B4k
Mo KT PAHBI WAL SEES 2 PAH B35 (AR S1 52 55
WFFEUESE, FEPAHT [ 250 11 ZEHDACs# A AN
1 PERG SR (T 28HDACs/EPAH T 2258 . 1% PRI
55), MIMEZE T PASMCs. PAECs. {214k 40 iy
HOgE, JF AT AR PR AN A I T S R OB L b - R R
Ml . RAERN A, SEMAEES, #ms5
PAHM &K, H I ELARAE AL S v 75 5 2 1 i
SEAUESZ, ] [ . [ ZSHDACs i) A ] FE 5 o i 5 |-
RFEH, WG M2EHDACsA] Wik PAH, £ T |
11 ZEHDACHI 57 7 PAH AT o ] B B TR AERY
A, 1 M 2$HDACTH fg Xt PAHA {54775 H
HPE R PAHA — & IR 1 . R AW &
B, HDACHIHIFIA W] BEAE N —FhiRyT T T B
BE S GP IR I BERE S, - FELUT 20 i &b 32 o e 8l
1E N F Sl ) PAH G ET 2 40 i 4 1 A0 S2 56 v &k BRL
HDACHI 57 7T 3 i ¥ miRNAR) 235 1 26 7 PAH
e o E H FTAH SIS 2L, 4% R HDACS
e HAM 5 (sirtuin i 510 76 PAH A ELPRAE AL
A e 2, HE2HauRdietk, HE
Xt 1. [ ZEHDACHI I & M ZEHDACSsH I 7
FEPAHIR YT T AT S AN BR T+ sh P B R FIPAHLAER & 1)
PASMCs., PAECSIRAMSZE, Xf FHA K AH &
W PR i 7 2 — 2B T UESE 45 I HDACs
FEPAHH AAVE ML, FR T A S0 il 7] 2l 405 751
BRI VE SR BV, IR 5E AR 22 4 1 254
PTG RIS, AR ) 4128 1 L WAk aii 44 sl CH i
W, OPAHE E AR AL —FP A X L B AROR
TR T R

[ &% |

[1] Gali¢ N, Humbert M, Vachiery JL, et al. 2015 ESC/ERS

Med J Chin PLA, Vol. 47, No. 2, February, 2022

Guidelines for the diagnosis and treatment of pulmonary
hypertension: The Joint Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension of the European Society
of Cardiology (ESC) and the European Respiratory Society
(ERS): Endorsed by: Association for European Paediatric and
Congenital Cardiology (AEPC), International Society for Heart
and Lung Transplantation (ISHLT)[J]. Eur Heart J, 2016, 37(1):
67-119.

Cardiovascular Branch of Pulmonary Vascular Disease Group,
Cardiovascular Branch of Chinese Medical Association; Editorial
Committee of Chinese Journal of Cardiovascular Disease.
Chinese guidelines for the diagnosis and treatment of pulmonary
hypertension 2018[J]. Chin J Cardiol, 2018, 46(12): 933-964.
[FRARBE 22 MU 7 23 2 I A~ 4, A0
ZeE R 2 12y, R i R I2 W RING YT 3 R 2018 7).
D LR ZR A, 2018, 46(12): 933-964.]

Tessarz P, Kouzarides T. Histone core modifications regulating
nucleosome structure and dynamics[J]. Nat Rev Mol Cell Biol,
2014, 15(11): 703-708.

Chelladurai P, Boucherat O, Stenmark K, et al. Targeting histone
acetylation in pulmonary hypertension and right ventricular
hypertrophy[ J]. BrJ Pharmacol, 2021, 178(1): 54-71.

Cheng XW, Narisawa M, Jin X, et al. Sirtuin 1 as a potential
therapeutic target in pulmonary artery hypertension[]J]. ]
Hypertens, 2018, 36(5): 1032-103S.

Zhang L, Ma C, Wang X, et al. MicroRNA-874-5p regulates
autophagy and proliferation in pulmonary artery smooth muscle
cells by targeting Sirtuin 3[J]. Eur J Pharmacol, 2020, 888:
17348S.

Bernal-Ramirez J, Silva-Platas C, Jerjes-Sénchez C, et al.
Resveratrol prevents right ventricle dysfunction, calcium
mishandling, and energetic failure via SIRT3 stimulation in
pulmonary arterial hypertension[]J]. Oxid Med Cell Longev,
2021,2021: 9912434.

Benincasa G, DeMeo DL, Glass K, et al. Epigenetics and
pulmonary diseases in the horizon of precision medicine: A
review[ J]. Eur Respir J, 2021, 57(6): 2003406.

Qin GP, Sun YW, Guo YD, et al. SND1 recognize the methylation
sites of TINCR to promote growth of keloid fibroblasts[ J]. Med
J Chin PLA, 2021, 46(11): 1068-1076. [Z& -, FNE 3¢, FRAF.
%, 5. SND LI iR B TINCRIY AL AL i AR S ROIRZ %
AT AN A A (], i AR R 2 2k A, 2021, 46(11): 1068-
1076.]

Yang XJ, Seto E. The Rpd3/Hdal family of lysine deacetylases:
From bacteria and yeast to mice and men[J]. Nat Rev Mol Cell
Biol, 2008, 9(3): 206-218.

Zhao C, Dong H, Xu Q, et al. Histone deacetylase (HDAC)
inhibitors in cancer: A patent review (2017-present)[]J]. Expert
Opin Ther Pat, 2020, 30(4): 263-274.

Luo Y, Li H. Structure-based inhibitor discovery of class I
histone deacetylases (HDACs)[J]. Int ] Mol Sci, 2020, 21(22):
8828.

Park SY, Kim JS. A short guide to histone deacetylases including
recent progress on class II enzymes[J]. Exp Mol Med, 2020,
52(2): 204-212.

Herbst-Gervasoni CJ, Steimbach RR, Morgen M, et al. Structural
basis for the selective inhibition of HDAC10, the cytosolic
polyamine deacetylase[J]. ACS Chem Biol, 2020, 15(8): 2154-



20224E2H28H 47 Ha

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

2163.

Poulose N, Raju R. Sirtuin regulation in aging and injury[J].
Biochim Biophys Acta, 2015, 1852(11): 2442-24S5.

Cao J, Sun L, Aramsangtienchai P, et al. HDAC11 regulates type
I interferon signaling through defatty-acylation of SHMT2[]J].
Proc Natl Acad Sci U S A, 2019, 116(12): 5487-5492.

Li M, Riddle SR, Frid MG, et al. Emergence of fibroblasts with
a proinflammatory epigenetically altered phenotype in severe
hypoxic pulmonary hypertension[J]. J Immunol, 2011, 187(5):
2711-2722.

Zhao L, Chen CN, Hajji N, et al. Histone deacetylation inhibition
in pulmonary hypertension: Therapeutic potential of valproic
acid and suberoylanilide hydroxamic acid[J]. Circulation, 2012,
126(4): 455-467.

Yu Q, Tai YY, Tang Y, et al. BOLA (BolA Family Member
3) deficiency controls endothelial metabolism and glycine
homeostasis in pulmonary hypertension[J]. Circulation, 2019,
139(19): 2238-2255.

Li F, Wang D, Wang H, et al. Inhibition of HDACI alleviates
monocrotaline-induced pulmonary arterial remodeling through
up-regulation of miR-34a[J]. Respir Res, 2021, 22(1): 239.
Chelladurai P, Dabral S, Basineni SR, et al. Isoform-specific
characterization of class I histone deacetylases and their
therapeutic modulation in pulmonary hypertension[J]. Sci Rep,
2020, 10(1): 12864.

Dieffenbach PB, Haeger CM, Coronata AMF, et al. Arterial
stiffness induces remodeling phenotypes in pulmonary artery
smooth muscle cells via YAP/TAZ-mediated repression of
cyclooxygenase-2[J]. Am J Physiol Lung Cell Mol Physiol, 2017,
313(3): L628-L647.

Santiago L, Daniels G, Wang D, et al. Wnt signaling pathway
protein LEF1 in cancer, as a biomarker for prognosis and a target
for treatment[J]. Am J Cancer Res, 2017, 7(6): 1389-1406.

Yan ], Wang A, Cao J, et al. Apelin/AP] system: An emerging
therapeutic target for respiratory diseases[ J]. Cell Mol Life Sci,
2020, 77(15): 2919-2930.

Racanelli AC, Kikkers SA, Choi AMK, et al. Autophagy and
inflammation in chronic respiratory disease[J]. Autophagy,
2018, 14(2): 221-232.

Nozik-Grayck E, Woods C, Stearman RS, et al. Histone
deacetylation contributes to low extracellular superoxide
dismutase expression in human idiopathic pulmonary arterial
hypertension[J]. Am J Physiol Lung Cell Mol Physiol, 2016,
311(1): L124-L134.

Galletti M, Cantoni S, Zambelli F, et al. Dissecting histone
deacetylase role in pulmonary arterial smooth muscle cell
proliferation and migration[J]. Biochem Pharmacol, 2014,
91(2): 181-90.

Chen F, Li X, Aquadro E, et al. Inhibition of histone deacetylase
reduces transcription of NADPH oxidases and ROS production

and ameliorates pulmonary arterial hypertension[J]. Free Radic

[29]

(30]

(32]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Biol Med, 2016, 99: 167-178.

Desjardins CA, Naya FJ. The function of the MEF2 family of
transcription factors in cardiac development, cardiogenomics,
and direct reprogramming[ J]. J Cardiovasc Dev Dis, 2016, 3(3):
26.

Kim J, Hwangbo C, Hu X, et al. Restoration of impaired
endothelial myocyte enhancer factor 2 function rescues
pulmonary arterial hypertension[J]. Circulation, 2015, 131(2):
190-199.

LiY, Li L, Qian Z, et al. Phosphatidylinositol 3-kinase-
DNA methyltransferase 1-miR-1281-histone deacetylase 4
regulatory axis mediates platelet-derived growth factor-induced
proliferation and migration of pulmonary artery smooth muscle
cells[J].J Am Heart Assoc, 2018, 7(6): e007572.

Liu Y, Zhang H, Yan L, et al. MMP-2 and MMP-9 contribute
to the angiogenic effect produced by hypoxia/15-HETE in
pulmonary endothelial cells[J]. ] Mol Cell Cardiol, 2018, 121:
36-50.

Saygin D, Tabib T, Bittar HET, et al. Transcriptional profiling
of lung cell populations in idiopathic pulmonary arterial
hypertension[J]. Pulm Circ, 2020, 10(1): 1-15.

Boucherat O, Chabot S, Paulin R, et al. HDACG6: A novel histone
deacetylase implicated in pulmonary arterial hypertension[J].
Sci Rep, 2017, 7(1): 4546.

Zurlo G, Piquereau J, Moulin M, et al. Sirtuin 1 regulates
pulmonary artery smooth muscle cell proliferation: role in
pulmonary arterial hypertension[J]. ] Hypertens, 2018, 36(5):
1164-1177.

Yang G, Lei Y, Inoue A, et al. Exenatide mitigated diet-induced
vascular aging and atherosclerotic plaque growth in ApoE-
deficient mice under chronic stress[ J]. Atherosclerosis, 2017,
264: 1-10.

Wang Y, Zhong B, Wu Q, et al. Effect of aldosterone on
senescence and proliferation inhibition of endothelial progenitor
cells induced by Sirtuin 1 (SIRT1) in pulmonary arterial
hypertension[ J]. Med Sci Monit, 2020, 26: €920678.

Xi L, Ruan L, Yao X, et al. SIRT1 promotes pulmonary artery
endothelial cell proliferation by targeting the Akt signaling
pathway[J]. Exp Ther Med, 2020, 20(6): 179.

Paulin R, Dromparis P, Sutendra G, et al. Sirtuin 3 deficiency is
associated with inhibited mitochondrial function and pulmonary
arterial hypertension in rodents and humans[ J]. Cell Metab,
2014, 20(5): 827-839.

Travers JG, Wennersten SA, Pena B, et al. HDAC inhibition
reverses preexisting diastolic dysfunction and blocks covert
extracellular matrix remodeling[ J]. Circulation, 2021, 143(19):
1874-1890.

Zhang H, Laux A, Stenmark KR, et al. Mechanisms
contributing to the dysregulation of miRNA-124 in pulmonary
hypertension[J]. Int ] Mol Sci, 2021, 22(8): 3852.

(TSt @2r)





