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The role of histone deacetylase 3 in diabetes and its complications,
and the research progress on histone deacetylase 3 inhibitors
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Abstract: Histone deacetylase 3 (HDAC3) is an epigenetic modification enzyme that plays a crucial role in
the development and progression of diabetes and its complications. Studies have reported that increased HDAC3
activity is associated with pancreatic f-cell dysfunction in type 1 diabetes, while in type 2 diabetes, HDAC3 affects
insulin resistance and signaling by regulating the metabolism of the liver, adipose tissue, and muscle. Additionally,
HDAC3 plays a key role in diabetic complications such as cardiomyopathy, retinopathy, and nephropathy.
Selective inhibition of HDAC3 has the potential to improve insulin sensitivity, reduce chronic inflammation, and
enhance pancreatic cell function, offering a promising new therapeutic strategy for diabetes and its complications.
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il B L kM, itk Ah, HDACs it 2 5 45 2 AR 4 &
F 2 LB, 72 240 2h g L B 2 A, il
T YLE 5 DNA 4565 (128 A1 7 2 TR 3G o 103 16 7K
AR AR R E A WE TR,
HDACs 1 2 F 5 1 & 28 4 e 2 U A 5R1, S,
HDAC3 #IA 952 2 MR K18 A8 #0 A5, funfee ™ o
2 RGBT HE PRI o MR ) i AN G g A
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%ﬁﬁ %[10,11] R

H A, B i HDACs #1351 22 Sy 3k i 428 1 0 1
A, WK B T MR IRIT . JE4ER, HDAC3 )ik
P& 0 75, 40 BRD3308 Fll RGFP966 25, A 4k # &
B, A 7T B, HDAC3 3k 3P 40 1 77 B o d o A 3
JBR & 3 40T D < R Y S RE AN e S B, DA R R M AR AR Y
SR AR O W PR ™, A R RN IR 0 TR 2 i
o BT XELHT R, AT Z5E HDAC3 A H 1))
RE L5 08 PR S R RCRE 1) 9% &, HDAC3 1l 77 72
SO R B 9 R B (1 F 78, LA & HDAC3
I PRI AR B 25 R R I R R, BTENTTR
HDAC3 37 £8P 40 5 7 4 S 5w PR 9 B 6 5 i i 2
BT IR A %
1 HDAC3EIBINREMEA

H BT, A4k P93t %58 11 18 F HDACs A, 43 Ay
4%, 125HDACs 845 HDAC1.2.3 18, £ A7 T 40
M A% W oo HDAC3 B 7 76 T 40 M i b o 1128
HDACs 75 41 i 57 FH A A% 2 18] 28 AR, AR 4 LA Ak [X 5k
Y 4R 4y 9 Ta 26 (HDAC4. 5.7 A1 9) #l1Ib 2% (HDAC6
F110). II12E HDACs # Fx A sirtuins, 5 B B Sir2 £ [
B R M, BLA T RO R R R TR RS R R
(nicotinamide adenine dinucleotide, NAD™) 4 #i Pt i .
IV 2 HDACs ¥ %45 HDACI1, fir T 40 k% v, 5 HoAlh
HDACs [F]JE PEAEM

5 H A 128 HDACs Ml tt, HDAC3 H A5 e,
M H5 A% 52 A4 4@ BB 0 1 (nuclear receptor corepressor 1,
NCoR1) 5 #1 # B Al H R IR ¥ R % & (thyroid
hormone receptor, tH#X NCoR2 5t SMRT) 5 % £ Wt ft.
BfF I8 45 #4450 (deacetylase activating domain, DAD) #H
HAEH, T RCE A58 R LI B AR s 2™, 22 5T
RE s 5SS . HDAC3 TENEEEA R & it
TR BRI B Aok L IR BRI B 265 5 Mg S Ak i R B
H, It RE 2 A E KR BB, iR AT 4 &
o R FUOL W Y Rl i R BN Ak,
HDAC3 i 1 4% 5 G 28 AH 5C B2, 4045 i 38 4 7
TR FRAS K & G ) NP SRR 7
[, HDAC3 [AIFf A 4% 5 ZAE A, i i 5 48 A 2
T AR 8 1 A LA 1) JEF A I A 3 A AR S 02T
VA € 1R 7 23 5 ) 7 AR e S A YRR O
JE Ty g S 0 L RE S AR, DL K 4 R i N A S AIAR
iﬁj[SOJl]/__;rg R

Bk T 2 L WEALBESE 14 (deacetylase activating, DA)
4k, HDAC3 it H A DA JE#K#i (DA-independent) [ /E
o WFFLR B, HDAC3 B2k 2> 5 EC2H 2348 B A2 F1 T
RERRAS o 7 JIT T 465 57 1 R B HDAC3 /N R R, iR

U 2B PR DG S TR 1 1, 3 0™ B (9 SRR D AR, BERAR
AR SRS, H 2 5] & DNA & il 2560 AL 8 4 feoe vk
2495, HET S 20U MR, O IR AR S B 2k HDAC3
2> 5| 2 BE I B L B AL PO B IR AL A DG R iR, 3K
CIEAR S P, 4 5 HDACS i bk ) 2 5 U iR
ALY, AR, 24 5 HDAC3 JEE &4 1\ NCOR1 &
1A ) 478 07 A5 EH I SR AR 9 T 2 R, B HDAC3 fi
A7 53298 H T 20 R R A R R T & B (Y298F) B,
HDAC3 [ i 3% P4 ¥ &5 {2k 25 g 3% 74 ) HDAC3
FRAF R (HDAC3-Y298F) 15 1] DL & # HDAC3 13 4>
A AL . W HDAC3-Y298F fe4% 301 /8 5T T fig
U7 A A O S DR (R 2Rk, DT 38 4 2 A JFF I JD A8 P87
PL_E 25 JAIE S T HDAC3 I HE B AE A 78 45 355 1E & 1 41
WEIRE R EEM . H, X/ HDAC3 BG5S
A iR A FH IR N B A% HDAC3 7E AN [|) 41 2R (1) 1)
fie, LLEIT R BT HDAC3 (259 B B3 3,

2 HDAC3 5#ER7%

T 4 SR 9T o, HDAC3 505 B9 1 A 0 B i) 25
PIM 9%, £ ME 40 ) HDAC3 B A 16 97 IR fI i )
AR
2.1 HDAC351B¥ERF

1 UBE JR 95 (type 1 diabetes mellitus, TIDM) & —
RIS E & R, FEH T REN FHRIR A
A1 MRS, B 5T 2R B, HDAC3 3R 1A K i Pk 59, Ji
IR T B AN PR IR R T, R 2R A B
85, H AT TIDM HI¥A T £ B R 5 R B AT, B
% ek /> B 24H M A TR BV 2 ) R B A R K T 24 2
WA R . PR, HDAC3 i 30 ) 37 ml e B VA
J7 TIDM IR R 5%

2.2 HDAC3 52 8UHERTH

2 FUHE JRI (type 2 diabetes mellitus, T2DM) £ /5 fif
8 TR 93 99 181 11 90%, L = i [R] A2 i 5 p 4l L Th g
SZAGRN /B A0 2H 200 B 5 2 TR OB B AR, 5 BOh LA
AR 25 LA IR S5 TR VR — A S A AR
R MR, T2DM R i ML B st A% AR 5% R 25 1
B3 M AR, 0% HDAC3 7] 58 i #7148 A 08 75 2%
B AR O R B A B T RE, 1 5 A JE 2H 2% R R 2R
BB, T R FEST T2DMAEH
2.2.1 HDACIS55EABRBHRMIN R =ML
A0 JE A 20 IR I 2R T ORI PR AT, 5 30 A B RN
USRS . 75 T2DM (PR FE H, FFAE I 17 A2 UL 55
2R R I R AL, i HDAC3 5ax de i 2
IR

JFF A5 S5 P i s HDAC3 1) /) BRI 38 32 480 kB
FWN. X E W T HDAC3 W15 HE i P G R & R ik
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A7 B84, AT 82 I JFF JUE 40 260 00 00 P AR A . X 5
HDAC3 i 15 %8 14 ) B 4 385 56 1) W% 32 4K y (peroxi-
some proliferators-activated receptors y, PPARy) fff] % ik
FNE A RPH, b ah, [AAh 2k 25 i s M 1 HDAC3 58
AR (HDAC3-Y298F) A PA i 3% HDAC3 fi [ /) B
JUE ) i R AR 2L, — e FE R SRR T MR i I AR, 2
7~ HDAC3 1) 3E B AR A F A2 0 i o AR it b R 4 B
BAER . TEREN (—F 135 HDAC i 57, = 248 )
HDAC1.2 1 3) il i HDAC3 3F 14, 384 5 T 490 A
B AT 45 41 i 4 K K] 7 21 (fibroblast growth factor 21,
FGF21) B3, & 12k N g 7 1R S I 5 JE b he 1)
AR RS, DL R B, HDAC3 2 5 i 4 1T IE
JIE B AR, AT S M) JH O £ Jik 5 3R sk v, L% 21k
A T A R S I A R FH AT e R AN A R R AR

JiE 7 A 24 5) HDAC3 [R] R 5 ik 5% 2R iK1 % DI AH
Ko R SRR i T 24 HDAC3 BERE 15 5 1 0 1R
I 20 21 (white adipose, WAT) £ €44k, 34 0 Jig 15 B2 %
AT AT e I 7 2R 1) A bR AR B R D) . TR E
HDACS3 i@ i #ll ] PPARy PL & cAMP J B JG 1 45 &
F (cAMP-response element binding protein, CREB)™”),
AT 1 1) T DT 20 AR e B Ol R O I AT T R R VK Il
(phosphoenolpyruvate carboxykinase, PEPCK) 1] £ i%,
BT A0 H i =0 A O S BOR N AR R . e,
JIi 197 40 i h HDAC3 7] 5 SMRT 3 [71 #0141 PPARy™,
S PEHI ] HDAC3 fE % 15 5 PPARy Z WAL, 0% H 1)
REV), 100 Mg o 44t L 4D 6 26 R 02 ERORD g o AR R B fE
VR R R, 5 MM e — B 58 PPARy ¥ 3h 71 AN [F],
HDACS3 5 57 P #0057 HD-75 fi 4% 75 3% 7 PPARy it &
M) 2% AF I {2 3 PPARy ¥ 53%, o35 i B R AR B, [F) I s
G T ERR T R SR ZR R R R

B UL A B B 2R 15 5 A R Y 32 A,
Jik 5 AR PTHE N & T2DM K9 1) QB (R 35 2 —PY,
W FE 7w, /S BRCE B8 UL S 14 Bk 2k HDAC3 23 5] 2 7™
HIY RSV =P, X2 H T HDAC3 ik 2k 2 1
hn g R Ay i, kT 51 AR =R B AE FA B a] Kb e B
(anaplerotic reactions), fi& 1 £k R 14 i Jit A4k, FEARIVLIA
AT 25 0 ) FH 2R R0 R B 2R U, R B HDAC3 7E 1 4%
BB LA 47 75 A 6 (B L L A 2R
FAHCHU I E A F T HAR 2

& E 2, HDAC3 5 5 B # AR & VIAH ¢, Hif
IR W Rk 2 @ B s SR B 4 1 0T B A4k e bk
e LA HDAC3 375 4 B 0% 38 3o 25038 A MR A I 07 41
S 192 15 R U, A R0R 77 T2DM, {H HDAC3 Rk
A] fE 2 0 RN RUL P2 L R R B, R
HDAC3 fEA R ZH 2 ml G BA A [F D fg, H2: 4Bk

35 P R R A A FE PT RE A 3 A [ 1) AR 0 2 N
BRI, 72 I & HDAC3 # il 714 S 5t T2DM 245 9 i B2
K Ay 2 SR v 1 DA R 2 T A T A R A il A
L AE P AN [E] 2

2.2.2 HDAC35pipaThEe B 1 AR & &= ikt
A, BB 540 WA BE S A2 T2DM K05 I 5 — = E G A .
FLHA, TR B 2 M T R e e A 1 B R ) 2 AR
RN FLRRIAS 2, AEL B 25 8 PR r Ui 2 R I TR R 4
AKEHIRESETE mr, pAN ML Th e 2B 8 R AR, I T E
B G O OBECY. 7E T2DM R A5 kR T AR
HDAC3 X} il & p 40 f 2 25 A0 Th e i 35 /6 L+
HIE,

W 58 % B, HDAC3 36 £ 14 41 /il 771) BRD3308 1] i
I P& AR Bt K 2 B 3 (cysteinyl aspartate specific pro-
teinase 3, caspase-3) i 1, ik /b JiE & B 4 g 9 20
BRD3308 i& GE % {12 i3k JE AL Bk T2DM /) BRUEE & B 41 Al 384
B, 00 ) JEC 5% A 200 P9 VR 4 9 T B, ek 9
B2 B A0 B PN 5T I SLIORT 9 RE FR 47 B 20 L Ty e, A a3t R B
B WA T, AR, /NG 47 RGFP966 th 3%
I ZRAL g AR B Th e LR A VR FHBY.

SR, KT HDAC3 Xt B 24 H T 25 F0 g i 1 5 M 475
AETEG, AN 1 5256 2% 1 T B8 A A S ) SR B0 45 5L
W78 F W, 38 i RIP-Cre £ 4% /N B 5 41 il HDAC3 i3t
ITHRE SRR R, LRIt TR I R 5 R B PR A . b4,
K H siRNA H5 5 1% 17T 2k MING 44 g v ff) HDAC3 [A] K
T g 5 IR b, SR, R H MIP-Cre-
ERT R i %f /I BB 5 B 40 i 1) HDACS 3k 4745 57 14
bR, FR L RS AR T RE R ELTE — e R E Lk
SN R R b

DA b g B3 B, SR A [) 6 DR 4 1L SR A5 R
T4 R %5, HDAC3 RS g 40 M (1 Th e 4 7 2Lt
— DA . AR IR B D HDAC3 3 P AT o 3
T2DM i & p 40 i Th g, {H HDAC3 X} ik 5 p 41 f Th g
() 22 R 154 FI AT T I NBE 9T, e HDAC3 By iR
A 2 A I B 4 Th e ) B R AR
2.2.3 HDAC3 S518M KA T2DM & —Ff g 4 58 1
PR B FEIR, RES 18  2E AN 2 5 T2DM KK
45 RE, B 5 LR T2DM I BREZE WM, FEk
i1 T2DM BT AE IR TT #E 25 51 T W 08 AR KM%
AR, i FL R B, T2DM &3 4K PN 1 HDACS3 36 14 Al
FIEIKP AL S AL I 20 2 (1 8 R KPR, B
13 b 98 RE bR &Y (W1 TNF-a F1IL-6) 7K 7 5 5 2
IEAHSE), IX R B HDAC3 /£ T2DM K A& B 45 S AL
Hil e A HEAEA .

PPARS #2& i 45 JIit 17 1 580 A4 F0 98 0 (1) B B2 4 o, I
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D RE M T A [R5 T 22 Ml By 8 45 1R () A B
PE R, AT 3 35 P 3800E B0 ) 4 e B R i
HDAC3 i i 5 PPARe #H T AE H, 45 98 E AH ¢ 2 [A]
[k, Ak, 78 SR S A T, 4l iR s AR R
kB #11%1 25 I « (inhibitor of NF-«B a, IxBa) At 1% i i i
I HDAC3 [ % 55 A, #11] HDAC3 H#E N 41 g #%, M
JE I 98 R G P2 0 % R T R 0 W A B AR

HDAC3 7 W 41 ffd 98 i S b7 A e S BEVE A .
FR I KA R 1 (arginase 1, ARG1) Tl 5 2 2 i
¥4 (ornithine decarboxylase, ODC) i i #1ll il HDAC3
RIFEPLRAER, M ODC 5 % Fk ARG1 &3 In& fig £
BE (lipopolysaccharides, LPS) 4t ¥ ) B & 40 i
HDAC3 [y 5k, #ET 0 980 [ B . itk 4k, HDAC3 it
55 25 ok o4 B A 55 I U DK 2 114 8 P 95 1) 3 B2 A
K, & ME—TE N 2K B koW R BE Ak AR B
HDACs, H 5 4 M B W 4 i 2% U) k1 7, R 1,
HDAC3 [ 4011 76 18 2 3 fok 345 15 08 40 33 F (1 3] 7 8
RN R E T,

AL, O IL-4 A] o B A0S B A 15 3 B R 4
JL 43 AP A6 AN L DR 1. WF 7T 2R B, HDAC3 7E ELW 4
Jf Hp R S 3 ARIOE B DR R A 1 R R, LR S
(AN R NS T s T S R VR 715V (=l I8
HDAC3 7 1438 i 2> 2 13F B W 41 A 17) M1 L 564k, AT
InEE 98 P s R

SR, HDAC3 SRy I B P 5 JE B OB F I 7
FOOCE AP AE L, B AT ) AT s R T Gl R
A% NCorl/2 I 2 £ Ak g 35 AF X 38 5 HDAC3 1) i 14
755,298 (Y298F), R4 HDAC3 IS PE 3L 2%, LPS 1/
R I AR 28 B A B 5 W 40 A6 1k S DR AT, i
7E HDAC3 i 7 P B 2% 1) /) BB U W 48 i, LPS
75 10 28 1% SR B 2 9 5527, Xt L DAD R A /) B
5 HDAC3 i 2 /N U LPS il 3 f [ B, 7T 38 1 803K
200 TH i HoAK R 28 48 B [R5 TL-6 A TNF 1k 7K
SRR A T, X W, HDACS (1B 1 A0 A B A 6
VEFRTEAS [R) 98 VRTINS 5 1 28 M BT rh B A e 1 1
VR, 5 E 5 RN AL

25 L ATIR, HDAC3 J2& 28 1 5o 928 J 8 X B i 2 [
I, B 2 M % B B S5 T2DM & U AH O . AR,
HDAC3 7E AN [R] (1 98 14 R A ) B AR 45 B v A B
. (EFF K HDAC3 #5525 W) i, 15 8 2% 18 O g
TR BRI E FHTE 28 PR I B HH R
3 HDAC3 SHERFEHLIE
3.1 HDAC3 5#ERF IR

B JR 993 0oL (diabetic cardiomyopathy, DCM) J&
— R T RE PR A O IR, R R AR

AR B I I v I s A0 U 3R 52 9 (1 175 100 R R A2
132", P ERE R R T R E RN —.

HDAC3 il AT DA AR 47 00 JIF 4 52 K8 PRI 51 72 1) 457
1, X —1F LIS R R 2 00 53 Ok . inrEAE
HDAC3 ' 53 ¥ 40 i 7] RGFP966 ¥6 7 il JR 5 /1> BB,
I 7K P R B2 5 1), {ELCo I AR DR FR 2 4 4 S5 BE 2R
ISR RS . H R Z L W PR RAS T
ZH M 71ME 5 I T B 1/2 (extracellular signal regulated
kinases 1/2, ERK1/2) FI¥E, 340 XURR 5 M % R I 5
(dual specificity phosphatase 5, DUSP5) 3 [A] J5 3 + [X.
Y H H3 LWk, 2 M 15 5 DUSPS Rk, A% O i Pk
FAERT.

3.2 HDAC3 5#ERHIMERHE

B PRI AL 955 48 (diabetic retinopathy, DR) A&
PRI ) P H 3 RORE 22—, A v IR 2 51 R X B 4
A LR, IO 98 E G B e R

W FE 22 B, HDAC3 3 M 5 40 0 J b 282 775 48 B 1)
T U SE™, 72 DR/ b, HDAC3 )& ik i
SRR B N, H 5 caspase3 AIUE MR A 1
42 %% 3 beta (microtubule-associated protein 1 light chain
3 beta, LC3B) 541 o 8 T2 A [ Wb B Kk B 5 1E
HI7 . HDAC3 41l 71) RGFP966 i iaf [ 1% 34 5 7L il
g R MR A% H R W MR A 1L I 2 (NADPH oxidase 2,
Nox2) I ik, 1§ hn k10 ¥ B A6 B 2 (superoxide
dismutase 2, SOD 2) [, M 1M 98 58 A1 WX 155 1) 46
A0 B 98 RE AN 20 B T2, 203 DROEARTY . k4, 1
W B A K A T (vascular endothelial growth factor,
VEGF) 72§l JR 93 FR ) JI 7 A= I 48 T il 1 O Bt ]
VEGF 35 T 5 23 15 0 I - F0 D9 e g B 9 51 k¢ 1
ST HE AT R B, 7E DR /IS B3 EE A4 N R S 1 DT ER
HDAC3 (shRNA) ] #1 ] VEGF #14 % (malondial-
dehyde, MDA) 7= 4, R I8 IS N G & A W FE ai2
(G protein subunit alpha i2, GNAI2) [ 1%, 3 it SOD
ST N A 2 v I A I,
HDAC3 #7116} DR B A TE R IT 808
3.3 HDAC3 5#ERF B

P JR 9% 1 9 (diabetic nephropathy, DN) J2& ¥ & 5%
SR LRI A R 2 —

W FL 2B, HDAC3 20 JR i 5 /N Bk 5 5 48 ffa v
B HDACS™, H 53 Rk 2@ i 22 Fi {5 5 1 2% i il
DN [ & AR5 3k Y, I 5 15 I 322 5 4t i s A0 41
YA S5 I R AR B DDA SR M s & DN R e (1)
R R 32—, T NF-xB {5 5 30 B 1 3006 ) A2 1% AL
il v i) B LAl N A A Y HDAC3/
NF-«B {5 5 % 5, WG R0 A0 58 5 s 8 F g Joit
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HERR, I 22 filk i IR AR B S B B 440 b4, 2 4H
JAE AR /N R 45 K AN T e R S SCBEAE ST, ok
JEiE I HDAC3 HF 57:  UTER (ShRNA) B2 {8 i Bk
#1771 RGFP966, ¥ mf [H Wi # 1k &= K A 7 - B
(transforming growth factor-f, TGF-5) %] microRNA-30
Z G miR-30d (R4 /R F, da/b 2 g g 404, T
RAEHUDN BIFE R,
3.4 HDAC3S5HMHERFHLIE

HDAC3 554 bR i 26 v 5993 %5 D AH SG8, FL A i)
CIBEBUR: L =R A7 VI 1 1 ORI el S 3
A X A 9 i L 9 VA 5% £ ke B DR AP Y

UL AN, HDAC3 #1773 fie 8 o3 W R 51 1
b o ML RE DG RRE o W HDAC3 #01il] v) J800% % P9
E2 #H 2% Kl 7 2 (nuclearfactor erythroidderived 2-like 2,
Nrf2) 15 5l B%, Jal b 21 B A0S L, AT e 25
T2DM 3 BUH W B D g B i5Y; [N, HDAC3 )1 i i
AR FGF21 & Ao ilh, 7= A F 3k e /R P2

B PR IS b 22 95 A2 2 DL BB BR R O RAE 22
—, B FL R, @ M HDAC3 Jf 58 LT R i
1 2 (ataxin 2 like, Atxn2l) 3 [, 68 6% 12 1 55 HE 41 f f8
BHTE B, SO W PR #0229 AR
4 HDAC3HHIFIHRIHER

HDACs T 20 tH 22 90 4= A1 XK I, HAE & 2k
B OBV R B M b RIEE AR, =+ 24Kk, A
T4 HDACs FNRA W IR, 5 T 3X 20 R, BFR
T — %\ HDACs i1l 77 F T~ 2 b5 s 1R 3 971120
Horr, 128 HDACs R AR 54, 5 002 SR 46 5 oL
BRI DX, R I AT B % B HDACs 2871, 1X A B
s ok BB I T R P H AT S e LT
HDACs #01ill 771, 4 Lt =]t (panobinostat)®”\ D1 F] ]
fiby (belinostat)®™45, ¥4 AL FEE M 7], 12 T i
JEVRIT o SR, IX LR S A 77 el T FE VAR, W)
RES1 K B M T8 S0 DL SR 5 4 o0 JIE AT ) e A 42
EEDIONZE A )R

£ 9 HDACs 5 I 1 5 % HAURF 1) 1 B3, HDAC3
EMG A B R E A AU AR RS T R 45
KBEAER . H AT, BF 58 438 1) HDAC3 i) 771 32 22
045 4 i 6 L AP B AR AR 2R L R e R kL 4% It
ISR AN AR SR A

7 B Ji% 28 HDACS3 40 ] 771 ik T JHL 9% B It i
B, I B ) AL R R R T, TR T A S
4] (zinc binding groups, ZBGs) T K IE/EH . Kk,
AP i 2R AL S W B AR K8 g, AR SR AT S A8
171, MS-275 (BB i %, entinostat) A& — F 4L 8 [ 2K
FHIE % 1 42 HDACs #1157, HAE BRI E N (IC,, =

0.95 mmol-L™") A 2 il HDAC3, it {6 78 % W, MS-
275 fe i 1 o g B 2 4 WU, T TR B IL-158 Al TNF-a
7310 p AN T, R EL B PRI IR I T . R,
T MS-275 ik #15 %, % HDAC1 flHDAC2 tHf5 —
SEFHIVER (IC,E5 515 0.19F10.41 mmol- L™, 3 H.
S BN 9 40 B Hep3B A1 p21™A7 P! 1y 3 ik 38 it
DAL Uk, tof 5L 45 40 3t 47 00 A0 DA S0 o 38 M 0 B 9 47 7 3t
17 . b4k, BRD3308 A& — i 4b S 1 1 2K B e
ZEHDAC3 #l71) (IC,, < 0.064 mmol-L™"), B 7t 2 i 1L
REE T4 15 & B 20 B 5 52 8 S AR 1507, HA Bt
W PRI 7 10

RGFP966 /& — Fift N-(&10 2 ik 7% Kk ) FF Ik i 245 ) 1)
HDACS3 3% #% % # 1 %] (IC,, = 0.08 pmol-L™")!"*%, #¢
15 pmol- L3 & '~ % HoAth HDACs W R T 04 H , I
L REA% 37 o 1 G B B, 2 H ATz TR AT R
P HDAC3 #1571, 4bF I IR 57 0F 7 BE . RGFP966
FHCIRIRIF 70 8 B2 SR AR 1 0 JOREN ™ A 2 PR
S e iRt s A B TR B, RGFP966 % i JR I
S FC I RORE [ RE HL A — 8 MBI ), Retgad i O
BN G 52 98 T, 330 1T 240 BE IR 1 B 2% (streptozotocin,
STZ) 75 3 B R /1 S5ORE i e 52 4631°%), 920> W0 I fs
) A A I 38 40 D 41 i O U9, - 7E ¥R 9T DCMT
DR DNUYEE I E A A HE A (R R B 1) eSO A H

52 5 R R R A Wl itk 5 198 HDACs i 14
R B B T 45 A I R ZBG, {1 A2 HDACS 1 il 71 B
A AR R R, (R AR A AN AR Y, I H T
SRZUIR Zn® B A BRI, BN T A AR A AN T i A
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Table 1 Advances in histone deacetylase 3 (HDAC3) inhibitors research
Global highest
Category Inhibitor Chemical structure Reported pharmacological action Indication development
status
Benzamides'"” Entinostat (MS- i Modulates tumor immune Breast cancer; Approved for
275)19-1200 '@ﬂo H/\Q\((n NHz microenvironment, reduces metastatic breast  market
z \© immunosuppressive cells such as cancer
myeloid-derived suppressor cells
and FOXP3 Tregs
BRD3308"" ONHZ Protects pancreatic f-cells, Preclinical
F i antidiabetic effects research
AV s
Tacedinaline!™"! o Inhibits clonal growth and induces ~ Multiple myeloma; Phase III
,HK@\ o caspase activation; arrests G2/M and lung cancer; small clinical trials
NH, ™ Nk subGl cell cycles in VM-CUBI1 and  cell lung cancer
. UM-UC-3 cells
Anilinobenza- RGFP966"°*) Improves inflammation, neurogenic Preclinical
mide C?;x N= NH, and brain-related diseases, protects research
derivatives NAAN p-cells
°© F
Hydroxamate Vorinostat!'**! H o /@ Inhibits deacetylation of key Cutaneous T-cell ~ Approved for
derivatives HO/NT]/\A/\AN autophagy markers, interfering with lymphoma market
°© . autophagy and autophagic cell death
Belinostat"**! R o 0 Restores normal gene expression in ~ Peripheral T-cell ~ Approved for
©/ C;/SWH/OH cancer cells by inducing histone lymphoma market
acetylation and stimulates other
pathways like immune response and
p27 signaling cascade
Panobinostat!'*>'** N Inhibits cell proliferation and Glioma; diffuse Approved for
| induces caspase activation in intrinsic pontine market

multiple myeloma cell lines;
suppresses proliferation of diffuse
intrinsic pontine glioma cells

glioma; diffuse
midline glioma

CREAF AL AR IL BB ) R A M — B 20 A% 5 K I
Wi I 1 T RE 5 34 RE % 38 T A By R R I 2R AR e B
MRy 1) AF B A 1 A . HDAC3 5 2Rk Dy g AR
RS A I P85 DI AR 0%, DAL I R 40 4 570 78 22 o 4 1
P T B T A KT 28, LA T PR AL P
S E D, REIEFERMLRIT AV LUK T

/ Complications of diabetes
Diabetic neuropathy

.

Diabetic retinopathy

0 E \ Chronic inflammatory

Nuclear receptor co-

Cardiovascular-related complications CREEEED

AN

Diabetic nephropathy

Diabetic stroke

2

Apoptosis

Oxidative stress
Y298F

Lipids metabolism

Diabetic cardiomyopathy

o

Figure 1

A. Deacetylase-activating functions

HI
SMRT or NCoR

B. Deacetylase-activating-independent functions »

HDAC3
NCoR1 .

Physiological function and mechanism of action of HDAC3

HDAC3 $iil) FITERE PRI ¥6 7 H (4 N 0, AH H AT
T A G0 A 3t NI PGB B B

Bifi & X} HDAC3 BIF 72 IR N, e 55 8 PR B I
RAE 6 RIBWZ BB . DALY, HDAC3 ik
A 0 ) 50 00 FF A R0 R FH A B W R s % I RCIE 1
FERAL FIANRLL IR YT o BRAh, BT 25 Z B AL B i A

( Type 1 & 2 diabetes mellitus \

Immunization

DAC3
f-cell morphology and function

f//
Glycolipid metabolic [/@

< ¢

Peripheral insulin resistance

Chronic inflammatory "
09

Y478A




BAERSE: HEAE CHACH 3 RN RN S IF AR sp i B A 70 B ek e -7

A Il 4034 FH [ I A7 AE , T R B8 1) HDAC3 1) 2 ) i
7 22 X)X B b D RE R 4% . HDAC3 K HL ik £ 417
HIF I RAD T — PR % . Bk, 9k B e
F i HDAC3 5 S 4 10 ] S50 DA 700 PR 7 24 AT A1
R,

fE& STk B AP T2
B HﬁJ\mIEE’JM%?Bw
DD%$H$$XT*|—J1¢JﬁﬁTE g

FIFRRSE: Fr 16 78 WAL AR 2 o R

amfﬂ:ﬁwcamf%%&
W B U

References

[1] Zhang L, Chen Y, Jiang Q, et al. Therapeutic potential of
selective histone deacetylase 3 inhibition [J]. Eur J Med Chem,
2019, 162: 534-542.

[2] Glozak MA, Sengupta N, Zhang X, et al. Acetylation and
deacetylation of non-histone proteins [J]. Gene, 2005, 363:
15-23.

[3] Falkenberg KJ, Johnstone RW. Histone deacetylases and their
inhibitors in cancer, neurological diseases and immune disorders
[J]. Nat Rev Drug Discov, 2014, 13: 673-691.

[4] Sarkar R, Banerjee S, Amin SA, et al. Histone deacetylase 3
(HDAC3) inhibitors as anticancer agents: a review [J]. Eur J
Med Chem, 2020, 192: 112171.

[5] Janczura KJ, Volmar CH, Sartor GC, et al. Inhibition of HDAC3
reverses Alzheimer's disease-related pathologies in vitro and in
the 3xTg-AD mouse model [J]. Proc Natl Acad Sci U S A, 2018,
115: E11148-E11157.

[6] LiY, Liu C, Wang G, et al. HDAC3 inhibitor (BRD3308)
modulates microglial pyroptosis and neuroinflammation through
PPARy/NLRP3/GSDMD to improve neurological function after
intraventricular hemorrhage in mice [J]. Neuropharmacology,
2023, 237: 109633.

[71 Suelves N, Kirkham-McCarthy L, Lahue RS, et al. A selective
inhibitor of histone deacetylase 3 prevents cognitive deficits and
suppresses striatal CAG repeat expansions in Huntington's
disease mice [J]. Sci Rep, 2017, 7: 6082.

[8] Meier BC, Wagner BK. Inhibition of HDAC3 as a strategy for
developing novel diabetes therapeutics [J]. Epigenomics, 2014,
6:209-214.

[91 Jiang LP, Yu XH, Chen JZ, et al. Histone deacetylase 3: a
potential therapeutic target for atherosclerosis [J]. Aging Dis,
2022, 13: 773-786.

[10] Zhang W, Sun X, Ba G, et al. RGFP966, a selective HDAC3
inhibitor, ameliorates allergic and inflammatory responses in an
OVA-induced allergic rhinitis mouse model [J]. Int Immunophar-
macol, 2021, 93: 107400.

[11] Xia M, Zhao Q, Zhang H, et al. Proteomic analysis of HDAC3

selective inhibitor in the regulation of inflammatory response of

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

[27]

primary microglia [J]. Neural Plast, 2017, 2017: 6237351.
Adhikari N, Jha T, Ghosh B. Dissecting histone deacetylase 3 in
multiple disease conditions: selective inhibition as a promising
therapeutic strategy [J]. ] Med Chem, 2021, 64: 8827-8869.
Guenther MG, Barak O, Lazar MA. The SMRT and N-CoR
corepressors are activating cofactors for histone deacetylase 3
[J]. Mol Cell Biol, 2001, 21: 6091-6101.

Norwood J, Franklin JM, Sharma D, et al. Histone deacetylase 3
is necessary for proper brain development [J]. J Biol Chem,
2014, 289: 34569-34582.

Zhang L, He X, Liu L, et al. HDAC3 interaction with p300
histone acetyltransferase regulates the oligodendrocyte and
astrocyte lineage fate switch [J]. Dev Cell, 2016, 36: 316-330.
Nott A, Cheng J, Gao F, et al. Histone deacetylase 3 associates
with MeCP2 to regulate FOXO and social behavior [J]. Nat
Neurosci, 2016, 19: 1497-1505.

Wang Y, Frank DB, Morley MP, et al. HDAC3-dependent
epigenetic pathway controls lung alveolar epithelial cell
remodeling and spreading via miR-17-92 and TGF-f signaling
regulation [J]. Dev Cell, 2016, 36: 303-315.

Wang X, Wang Y, Snitow ME, et al. Expression of histone
deacetylase 3 instructs alveolar type I cell differentiation by
regulating a Wnt signaling niche in the lung [J]. Dev Biol, 2016,
414:161-169.

Bradley EW, Carpio LR, van Wijnen AJ, et al. Histone
deacetylases in bone development and skeletal disorders [J].
Physiol Rev, 2015, 95: 1359-1381.

Singh N, Gupta M, Trivedi CM, et al. Murine craniofacial
development requires HDAC3-mediated repression of Msx gene
expression [J]. Dev Biol, 2013, 377: 333-344.

Navabi N, Whitt J, Wu SE, et al. Epithelial histone deacetylase 3
instructs intestinal immunity by coordinating local lymphocyte
activation [J]. Cell Rep, 2017, 19: 1165-1175.

Chen X, Barozzi I, Termanini A, et al. Requirement for the
histone deacetylase HDAC3 for the inflammatory gene
expression program in macrophages [J]. Proc Natl Acad Sci U S
A, 2012, 109: E2865-E2874.

Philips RL, Chen MW, McWilliams DC, et al. HDAC3 is
required for the downregulation of RORjyt during thymocyte
positive selection [J]. J Immunol, 2016, 197: 541-554.

Hsu FC, Belmonte PJ, Constans MM, et al. Histone deacetylase
3 is required for T cell maturation [J]. J Immunol, 2015, 195:
1578-1590.

Mullican SE, Gaddis CA, Alenghat T, et al. Histone deacetylase
3 is an epigenomic brake in macrophage alternative activation
[J]. Genes Dev, 2011, 25: 2480-2488.

Knutson SK, Chyla BJ, Amann JM, et al. Liver-specific deletion
of histone deacetylase 3 disrupts metabolic transcriptional
networks [J]. EMBO J, 2008, 27: 1017-1028.

Feng D, Liu T, Sun Z, et al. A circadian rhythm orchestrated by



22,

24554 Acta Pharmaceutica Sinica 2025, 60(1): 1-11

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

histone deacetylase 3 controls hepatic lipid metabolism [J].
Science, 2011, 331: 1315-1319.

Emmett MJ, Lim HW, Jager J, et al. Histone deacetylase 3
prepares brown adipose tissue for acute thermogenic challenge
[J]. Nature, 2017, 546: 544-548.

Montgomery RL, Potthoff MJ, Haberland M, et al. Maintenance
of cardiac energy metabolism by histone deacetylase 3 in mice
[J]. J Clin Invest, 2008, 118: 3588-3597.

Alenghat T, Osborne LC, Saenz SA, et al. Histone deacetylase 3
coordinates commensal-bacteria-dependent intestinal homeostasis
[J]. Nature, 2013, 504: 153-157.

Whitt J, Woo V, Lee P, et al. Disruption of epithelial HDAC3 in
intestine prevents diet-induced obesity in mice [J]. Gastroenterology,
2018, 155: 501-513.

Sun Z, Miller RA, Patel RT, et al. Hepatic HDAC3 promotes
gluconeogenesis by repressing lipid synthesis and sequestration
[J]. Nat Med, 2012, 18: 934-942.

Bhaskara S, Knutson SK, Jiang G, et al. HDACS3 is essential for
the maintenance of chromatin structure and genome stability [J].
Cancer Cell, 2010, 18: 436-447.

Bhaskara S, Chyla BJ, Amann JM, et al. Deletion of histone
deacetylase 3 reveals critical roles in S phase progression and
DNA damage control [J]. Mol Cell, 2008, 30: 61-72.

You SH, Lim HW, Sun Z, et al. Nuclear receptor co-repressors
are required for the histone-deacetylase activity of HDAC3 in
vivo [J]. Nat Struct Mol Biol, 2013, 20: 182-187.

Emmett MJ, Lazar MA. Integrative regulation of physiology by
histone deacetylase 3 [J]. Nat Rev Mol Cell Biol, 2019, 20:
102-115.

Sun Z, Feng D, Fang B, et al. Deacetylase-independent function
of HDAC3 in transcription and metabolism requires nuclear
receptor corepressor [J]. Mol Cell, 2013, 52: 769-782.

Ni Q, Pham NB, Meng WS, et al. Advances in immunotherapy
of type I diabetes [J]. Adv Drug Deliv Rev, 2019, 139: 83-91.
Lundh M, Christensen DP, Damgaard Nielsen M, et al. Histone
deacetylases 1 and 3 but not 2 mediate cytokine-induced beta
cell apoptosis in INS-1 cells and dispersed primary islets from
rats and are differentially regulated in the islets of type 1 diabetic
children [J]. Diabetologia, 2012, 55: 2421-2431.

Sun H, Saeedi P, Karuranga S, et al. IDF diabetes Atlas: global,
regional and country-level diabetes prevalence estimates for
2021 and projections for 2045 [J]. Diabetes Res Clin Pract,
2022, 183:109119.

Rachdaoui N. Insulin: the friend and the foe in the development
of type 2 diabetes mellitus [J]. Int J Mol Sci, 2020, 21: 1770.
Shoelson SE, Lee J, Goldfine AB. Inflammation and insulin
resistance [J]. J Clin Invest, 2006, 116: 1793-1801.

Papazyan R, Sun Z, Kim YH, et al. Physiological suppression of
lipotoxic liver damage by complementary actions of HDAC3

and SCAP/SREBP [J]. Cell Metab, 2016, 24: 863-874.

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Li H, Gao Z, Zhang J, et al. Sodium butyrate stimulates
expression of fibroblast growth factor 21 in liver by inhibition of
histone deacetylase 3 [J]. Diabetes, 2012, 61: 797-806.

Xu J, Lloyd DJ, Hale C, et al. Fibroblast growth factor 21
reverses hepatic steatosis, increases energy expenditure, and
improves insulin sensitivity in diet-induced obese mice [J].
Diabetes, 2009, 58: 250-259.

Ferrari A, Longo R, Fiorino E, et al. HDAC3 is a molecular
brake of the metabolic switch supporting white adipose tissue
browning [J]. Nat Commun, 2017, 8: 93.

Zhang J, Henagan TM, Gao Z, et al. Inhibition of glyceroneogenesis
by histone deacetylase 3 contributes to lipodystrophy in mice
with adipose tissue inflammation [J]. Endocrinology, 2011, 152:
1829-1838.

Thiagarajan D, Ananthakrishnan R, Zhang J, et al. Aldose
reductase acts as a selective derepressor of PPARy and the
retinoic acid receptor [J]. Cell Rep, 2016, 15: 181-196.

Jiang X, Ye X, Guo W, et al. Inhibition of HDAC3 promotes
ligand-independent PPARy activation by protein acetylation [J].
J Mol Endocrinol, 2014, 53: 191-200.

Jannat Ali Pour N, Meshkani R, Toolabi K, et al. Adipose tissue
mRNA expression of HDAC1, HDAC3 and HDACY in obese
women in relation to obesity indices and insulin resistance [J].
Mol Biol Rep, 2020, 47: 3459-3468.

Merz KE, Thurmond DC. Role of skeletal muscle in insulin
resistance and glucose uptake [J]. Compr Physiol, 2020, 10:
785-809.

Hong S, Zhou W, Fang B, et al. Dissociation of muscle insulin
sensitivity from exercise endurance in mice by HDAC3
depletion [J]. Nat Med, 2017, 23: 223-234.

Paluvai H, Shanmukha KD, Tyedmers J, et al. Insights into the
function of HDAC3 and NCoR1/NCoR2 co-repressor complex
in metabolic diseases [J]. Front Mol Biosci, 2023, 10: 1190094.
Remedi MS, Emfinger C. Pancreatic f-cell identity in diabetes
[J]. Diabetes Obes Metab, 2016, 18 Suppl 1: 110-116.

Wagner FF, Lundh M, Kaya T, et al. An isochemogenic set of
inhibitors to define the of histone
deacetylases in f-cell protection [J]. ACS Chem Biol, 2016, 11:
363-374.

therapeutic potential

Dirice E, Ng RWS, Martinez R, et al. Isoform-selective inhibitor
of histone deacetylase 3 (HDAC3) limits pancreatic islet
infiltration and protects female nonobese diabetic mice from
diabetes [J]. J Biol Chem, 2017, 292: 17598-17608.

Lundh M, Galbo T, Poulsen SS, et al. Histone deacetylase 3
inhibition improves glycaemia and insulin secretion in obese
diabetic rats [J]. Diabetes Obes Metab, 2015, 17: 703-707.

Lei L, Bai G, Wang X, et al. Histone deacetylase 3-selective
inhibitor RGFP966 ameliorates impaired glucose tolerance
through f -cell protection [J]. Toxicol Appl Pharmacol, 2020,
406: 115189.



BAERSE: HEAE CHACH 3 RN RN S IF AR sp i B A 70 B ek e -9

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

[74]

Chen WB, Gao L, Wang J, et al. Conditional ablation of HDAC3
in islet beta cells results in glucose intolerance and enhanced
susceptibility to STZ-induced diabetes [J]. Oncotarget, 2016, 7:
57485-57497.

Remsberg JR, Ediger BN, Ho WY, et al. Deletion of histone
deacetylase 3 in adult beta cells improves glucose tolerance via
increased insulin secretion [J]. Mol Metab, 2017, 6: 30-37.
Donath MY, Dinarello CA, Mandrup-Poulsen T. Targeting innate
immune mediators in type 1 and type 2 diabetes [J]. Nat Rev
Immunol, 2019, 19: 734-746.

Goldfine AB, Fonseca V, Shoelson SE. Therapeutic approaches
to target inflammation in type 2 diabetes [J]. Clin Chem, 2011,
57:162-167.

Sathishkumar C, Prabu P, Balakumar M, et al. Augmentation of
histone deacetylase 3 (HDAC3) epigenetic signature at the
interface of proinflammation and insulin resistance in patients
with type 2 diabetes [J]. Clin Epigenetics, 2016, 8: 125.

Kang Z, Fan R. PPARa and NCOR/SMRT corepressor network
in liver metabolic regulation [J]. FASEB J, 2020, 34: 8796-8809.
Gao Z, He Q, Peng B, et al. Regulation of nuclear translocation
of HDAC3 by IxkBa is required for tumor necrosis factor
inhibition of peroxisome proliferator-activated receptor gamma
function [J]. J Biol Chem, 2006, 281: 4540-4547.

Fouda AY, Xu Z, Shosha E, et al. Activation of the arginase 1/
ornithine pathway
neuronal injury by suppressing HDAC3 [J]. FASEB J, 2019, 33:
500.8.

suppresses ischemia/reperfusion-induced

Wang J, Xu X, Li P, et al. HDAC3 protects against atherosclerosis
through inhibition of inflammation via the microRNA-19b/
PPARy/NF-«B axis [J]. Atherosclerosis, 2021, 323: 1-12.

Martin D, Li Y, Yang J, et al. Unspliced X-box-binding protein 1
(XBP1) protects endothelial cells from oxidative stress through
interaction with histone deacetylase 3 [J]. J Biol Chem, 2014,
289: 30625-30634.

Gordon S, Martinez FO. Alternative activation of macrophages:
mechanism and functions [J]. Immunity, 2010, 32: 593-604.
Nguyen HCB, Adlanmerini M, Hauck AK, et al. Dichotomous
engagement of HDAC3 activity governs inflammatory responses
[J]. Nature, 2020, 584: 286-290.

Dillmann WH. Diabetic cardiomyopathy [J]. Circ Res, 2019,
124: 1160-1162.

Xu Z, Tong Q, Zhang Z, et al. Inhibition of HDAC3 prevents
cardiomyopathy in OVE26 mice via
regulation of DUSP5-ERK1/2 pathway [J]. Clin Sci (Lond),
2017, 131: 1841-1857.

diabetic epigenetic

Kowluru RA. Cross talks between oxidative stress, inflammation
and epigenetics in diabetic retinopathy [J]. Cells, 2023, 12: 300.

Schmitt HM, Pelzel HR, Schlamp CL, et al. Histone deacetylase
3 (HDACS3) plays an important role in retinal ganglion cell death
after acute optic nerve injury [J]. Mol Neurodegener, 2014, 9: 39.

[75]

[76]

[77]

(78]

[79]

[80]

(81]

(82]

[83]

(84]

[85]

[86]

[87]

(88]

(89]

[90]

Fu Y, Wang Y, Gao X, et al. Dynamic expression of HDAC3 in
db/db mouse RGCs and its relationship with apoptosis and
autophagy [J]. J Diabetes Res, 2020, 2020: 6086780.

Jiang Y, Luo B. Histone deacetylase 3 inhibitor attenuates
diabetic retinopathy in mice [J]. J Neurophysiol, 2023, 129:
177-183.

Yang F, Yu J, Ke F, et al. Curcumin alleviates diabetic
retinopathy in experimental diabetic rats [J]. Ophthalmic Res,
2018, 60: 43-54.

Che S, Wu S, Yu P. Downregulated HDAC3 or up-regulated
microRNA-296-5p alleviates diabetic retinopathy in a mouse
model [J]. Regen Ther, 2022, 21: 1-8.

Kanwar YS, Sun L, Xie P, et al. A glimpse of various
pathogenetic mechanisms of diabetic nephropathy [J]. Annu Rev
Pathol, 2011, 6: 395-423.

Li X, Lu L, Hou W, et al. Epigenetics in the pathogenesis of
diabetic nephropathy [J]. Acta Biochim Biophys Sin (Shanghai),
2022, 54: 163-172.

Zhang L, Cao W. Histone deacetylase 3 (HDAC3) as an
important epigenetic regulator of kidney diseases [J]. ] Mol Med
(Berl), 2022, 100: 43-51.

Chen F, Gao Q, Wei A, et al. Histone deacetylase 3 aberration
inhibits Klotho transcription and promotes renal fibrosis [J]. Cell
Death Differ, 2021, 28: 1001-1012.

Lin W, Zhang Q, Liu L, et al. Klotho restoration via acetylation
of peroxisome proliferation-activated receptor y reduces the
progression of chronic kidney disease [J]. Kidney Int, 2017, 92:
669-679.

Wada J, Makino H. Inflammation and the pathogenesis of
diabetic nephropathy [J]. Clin Sci (Lond), 2013, 124: 139-152.

Yi H, Peng R, Zhang LY, et al. LincRNA-Gm4419 knockdown
ameliorates NF- xB/NLRP3 inflammasome-mediated inflamma-
tion in diabetic nephropathy [J]. Cell Death Dis, 2017, 8: e2583.
Li Q, Ge C, Tan J, et al. Juglanin protects against high fat
diet-induced renal injury by suppressing inflammation and
dyslipidemia via regulating NF- xB/HDAC3 signaling [J]. Int
Immunopharmacol, 2021, 95: 107340.

Braun F, Becker JU, Brinkkoetter PT. Live or let die: is there any
cell death in podocytes? [J]. Semin Nephrol, 2016, 36: 208-219.
Liu L, Lin W, Zhang Q, et al. TGF-£ induces miR-30d down-
regulation and podocyte injury through Smad2/3 and HDAC3-
associated transcriptional repression [J]. J Mol Med (Berl), 2016,
94:291-300.

Chen YT, Zang XF, Pan J, et al. Expression patterns of histone
deacetylases in experimental stroke and potential targets for
neuroprotection [J]. Clin Exp Pharmacol Physiol, 2012, 39:
751-758.

Zhao B, Yuan Q, Hou JB, et al. Inhibition of HDAC3
ameliorates cerebral ischemia reperfusion injury in diabetic mice

in vivo and in vitro [J]. J Diabetes Res, 2019, 2019: 8520856.



A

10 - 22224 Acta Pharmaceutica Sinica 2025, 60(1): 1-11

[91] Huang S, Chen G, Sun J, et al. Histone deacetylase 3 inhibition
alleviates type 2 diabetes mellitus-induced endothelial dysfunc-
tion via Nrf2 [J]. Cell Commun Signal, 2021, 19: 35.

[92] Zhang J, Xu Z, Gu J, et al. HDACS3 inhibition in diabetic mice
may activate Nrf2 preventing diabetes-induced liver damage and
FGF21 synthesis and secretion leading to aortic protection [J].
Am J Physiol Endocrinol Metab, 2018, 315: E150-E162.

[93] Feldman EL, Callaghan BC, Pop-Busui R, et al. Diabetic
neuropathy [J]. Nat Rev Dis Primers, 2019, 5: 42.

[94] Gong X, Gui Z, Ye X, et al. Jatrorrhizine ameliorates Schwann
cell myelination via inhibiting HDAC3 ability to recruit Atxn2l
for regulating the NRG1-ErbB2-PI3K-AKT pathway in diabetic
peripheral neuropathy mice [J]. Phytother Res, 2023, 37: 645-657.

[95] He R, Liu B, Geng B, et al. The role of HDAC3 and its
inhibitors in regulation of oxidative stress and chronic diseases
[J]. Cell Death Discov, 2023, 9: 131.

[96] Maolanon AR, Madsen AS, Olsen CA. Innovative strategies for
selective inhibition of histone deacetylases [J]. Cell Chem Biol,
2016, 23: 759-768.

[97] Srinivas NR. Clinical pharmacokinetics of panobinostat, a novel
histone deacetylase (HDAC) inhibitor: review and perspectives
[J]. Xenobiotica, 2017, 47: 354-368.

[98] EI Omari N, Bakrim S, Khalid A, et al. Anticancer clinical
efficiency and stochastic mechanisms of belinostat [J]. Biomed
Pharmacother, 2023, 165: 115212.

[99] Di Micco S, Chini MG, Terracciano S, et al. Structural basis for
the design and synthesis of selective HDAC inhibitors [J].
Bioorg Med Chem, 2013, 21: 3795-3807.

[100] Zhang L, Han Y, Jiang Q, et al. Trend of histone deacetylase
inhibitors in cancer therapy: isoform selectivity or multitargeted
strategy [J]. Med Res Rev, 2015, 35: 63-84.

[101] Subramanian S, Bates SE, Wright JJ, et al. Clinical toxicities of
histone deacetylase inhibitors [J]. Pharmaceuticals (Basel), 2010,
3:2751-2767.

[102] Adhikari N, Amin SA, Trivedi P, et al. HDAC3 is a potential
validated target for cancer: an overview on the benzamide-based
selective HDAC3 inhibitors through comparative SAR/QSAR/
QAAR approaches [J]. Eur ] Med Chem, 2018, 157: 1127-1142.

[103] Zhang Y, Li M, Wang Y, et al. Histone deacetylase inhibition by
MS-275 potentiates glucose-stimulated insulin secretion without
affecting glucose oxidation [J]. Life Sci, 2020, 257: 118073.

[104] Chou DH, Holson EB, Wagner FF, et al. Inhibition of histone
deacetylase 3 protects beta cells from cytokine-induced apoptosis
[J]. Chem Biol, 2012, 19: 669-673.

[105] Zhang H, Chen P, Bai S, et al. The histone deacetylase inhibitor
MS-275 induces p21"*"'/Cipl expression in human Hep3B
hepatoma cells [J]. Drug Dev Res, 2007, 68: 61-70.

[106] Malvaez M, McQuown SC, Rogge GA, et al. HDAC3-selective
inhibitor enhances extinction of cocaine-seeking behavior in a

persistent manner [J]. Proc Natl Acad Sci U S A, 2013, 110:

2647-2652.

[107] Leus NG, van der Wouden PE, van den Bosch T, et al. HDAC
3-selective inhibitor RGFP966 demonstrates anti-inflammatory
properties in RAW 264.7 macrophages and mouse precision-cut
lung slices by attenuating NF-xB p65 transcriptional activity [J].
Biochem Pharmacol, 2016, 108: 58-74.

[108] Bian HT, Xiao L, Liang L, et al. RGFP966 is protective against
lipopolysaccharide-induced depressive-like behaviors in mice by
inhibiting neuroinflammation and microglial activation [J]. Int
Immunopharmacol, 2021, 101: 108259.

[109] Gu HP, Wu XF, Gong YT, et al. RGFP966 exerts neuroprotective
effect via HDAC3/Nrf2 pathway after surgical brain injury in
rats [J]. Heliyon, 2023, 9: e18160.

[110] Sun W, Zhang N, Liu B, et al. HDAC3 inhibitor RGFP966
ameliorated neuroinflammation in the cuprizone-induced
demyelinating mouse model and LPS-stimulated BV2 cells by
downregulating the P2X7R/STAT3/NF-xB65/NLRP3 activation
[J]. ACS Chem Neurosci, 2022, 13: 2579-2598.

[111] Zhang MJ, Zhao QC, Xia MX, et al. The HDAC3 inhibitor
RGFP966 ameliorated ischemic brain damage by downregulating
the AIM2 inflammasome [J]. FASEB J, 2020, 34: 648-662.

[112] Lu H, Ashiqueali R, Lin CI, et al. Histone deacetylase 3
inhibition decreases cerebral edema and protects the blood-brain
barrier after stroke [J]. Mol Neurobiol, 2023, 60: 235-246.

[113] Roche J, Bertrand P. Inside HDACs with more selective HDAC
inhibitors [J]. Eur J Med Chem, 2016, 121: 451-483.

[114] Wang Y, Stowe RL, Pinello CE, et al. Identification of histone
deacetylase inhibitors with benzoylhydrazide scaffold that
selectively inhibit class I histone deacetylases [J]. Chem Biol,
2015, 22:273-284.

[115] Kim YH, Bagot M, Pinter-Brown L, et al. Mogamulizumab
versus vorinostat in previously treated cutancous T-cell
lymphoma (MAVORIC): an international, open-label, randomised,
controlled phase 3 trial [J]. Lancet Oncol, 2018, 19: 1192-1204.

[116] O'Connor OA, Horwitz S, Masszi T, et al. Belinostat in patients
with relapsed or refractory peripheral T-cell lymphoma: results
of the pivotal phase II BELIEF (CLN-19) study [J]. J Clin
Oncol, 2015, 33: 2492-2499.

[117] Garnock-Jones KP. Panobinostat: first global approval [J].
Drugs, 2015, 75: 695-704.

[118] McClure JJ, Zhang C, Inks ES, et al. Development of allosteric
hydrazide-containing class I histone deacetylase inhibitors for use
in acute myeloid leukemia [J]. ] Med Chem, 2016, 59: 9942-9959.

[119] Knipstein J, Gore L. Entinostat for treatment of solid tumors and
hematologic malignancies [J]. Expert Opin Investig Drugs, 2011,
20: 1455-1467.

[120] Truong AS, Zhou M, Krishnan B, et al. Entinostat induces
antitumor immune responses through immune editing of tumor
neoantigens [J]. J Clin Invest, 2021, 131: e138560.

[121] Pinkerneil M, Hoffmann MJ, Kohlhof H, et al. Evaluation of the



BAERSE: HEAE CHACH 3 RN RN S IF AR sp i B A 70 B ek e -1

therapeutic potential of the novel isotype specific HDAC
inhibitor 4SC-202 in urothelial carcinoma cell lines [J]. Target
Oncol, 2016, 11: 783-798.

[122] Patra S, Praharaj PP, Klionsky DJ, et al. Vorinostat in autophagic
cell death: a critical insight into autophagy-mediated, -associated
and -dependent cell death for cancer prevention [J]. Drug Discov

Today, 2022, 27: 269-279.

[123] Shan S, Chen J, Sun Y, et al. Functionalized macrophage
exosomes with panobinostat and PPM1D-siRNA for diffuse
intrinsic pontine gliomas therapy [J]. Adv Sci (Weinh), 2022, 9:
€2200353.

[124] Eleutherakis-Papaiakovou E, Kanellias N, Kastritis E, et al.
Efficacy of panobinostat for the treatment of multiple myeloma

[J]. J Oncol, 2020, 2020: 7131802.



