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Fig.1 Histone deacetylase and histone deacetylase inhibitors
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1.1 HDACHI% 2

1641k, HDACs Z % C 48 18 Al il o
R E 2%, HDACs il K& A1, 101, 11,
IV IO 7 iR PE AL 7 SO R, HnT 4y SRy
KES —REFET (Zo) MK 2
HDACs, f4512% (HDACI~3, HDACS). IlaZ%
(HDAC4, 5. 7. 9). 1IbZ% (HDAC6, 10) F1IV
& (HDACI11); 75 —ZE 2 MM R IR RS — A% H IR
(NAD") R4S 111 28 2 Z Wb AR, 38 5 FR R TR
ZHEIHI AT (sirtuins, SIRTS). 1Z-ZEREMAA T
KR HDACs TEMEALALE LA B2 5%, KR T
EATTE AN AR S R AN s A v 4 b LA R TR A
1.2 HDACHIZH

TEAP 2Rl 400,, 128128 HDACs K78 HhAiX
2R R 58K B I RE I DA (A, RO i
IR Y 128 HDACs SE A T4, J8 T
Iz FGE KR 1 T2 HDACSs 1 78 41 fifd 5 A 4
Wk Z [E G S s, s s N Rk
g2t O N L) 06 X A 22 A DG e BU N I A L R
G5 RGRIIEE . TaZS HDACsE M5 54
ST, N RSS2 583 MR SF 225
gk, IXSCFRILREUEA T MR (LB . R
LT i 14-3-3 B 1454, 145 HDACs %
OB AL R g i 12, 1128 HDACSs &
X F TR T2l 37 2 0%, 2446 SIRTS,

HEWEW L SIRTI~T |2 S 5% DNABE . 4
M T PR N LA R AR R A T R, %k
HDACs HJ{E P NADY,  Horp SIRT1 AR Jy e LAY
FNERIRLGT, TERR 2R T M Lo 10 A5 9 9 Sk
EA )2 Y. TVZEHDAC 5 27 41 I
A, BE{URIHDACLL, FHCHFSEA)
BREZ .

2 HDACH#IF| (HDACi) £ 51heE

2.1 HDACiH o %

et 2 g5 ¥ 4325, HDACH KECR] 7k 55 532 5
FRJS . HBERRITIRZS . 7R BRSSO AR ),
SRR IR R Y, A TR <500 u,
5 % it BBB, H &% A M F RN R A A
(—~CONHOH) I 5 302 & BE 8 1, 5o 41k o s
HDAC fi# kG PEH L, #0128 HDACs (1/2/3/8) .
IIb 2 HADCs (6/10) F11V Z$ HDACs (11) M
P H P E R A (Trichostatin A, TSA) J& T
SRR IEHDACE, XT7 H K Bk A S A Ay
5 4T TSAIRYY . Al K R 2800 /b 58
JRE T AN AL AR B 252, ] it o 5 o 2835 2 R
“F (brain-derived neurotrophic factor, BDNF) ik
FF8CHS TrkB 2244 1*'; - Tubacin BEW/ DI 4 41 i K 1
TN —H A G (endothelial nitric oxide
synthase, eNOS) FEfi#, oiosg/INELC L5 N K2 1)
fig, HOE [ eNOS FRIk AT REXT N B2 U e R figAH
OO I A B B IR T 1 Y AR S A
(Vorinostat Zolinza, SAHA) J& T J&40HI5%], #E



-68- EMUFESEYIRHR

Prog. Biochem. Biophys. 2026; 53 (D

AR 2 (interleukin, IL) -1B. IL-6. HiJ
WRFEIN T o (tumor necrosis factor-o,, TNF-a) 25
R F K 20 S R D R 2 A 1 2R
HDACs (1/2/3) FlllaZ$ HDACs (4/5/7/9), HA
—ER R, EEMEIEE Y, RERLGY
AN IR 4N (sodium valproate, VPA) F17T FR4H
(sodium butyrate, SB). #FFEAI, TE/NE KM
KA ZE (MCAO) #iAlr, SBA] T i TNF-a il
— H AL A & B (nitric oxide synthase 2, NOS2) .
VHIL-10, 380N B T 4 M A 0 FR 3 A5 A T
RIF AR HE I 2 M 50 R v 2 o % H

K HDAC B R 25 W10 45 B 15 4%  (Entinostat)
AEEML (MS-275), #1E N IZEHDAC, #n]
YEFF HDAC1~3 MIHDACI11 ', 55 /n, MS-
275 A fife 1L PV AR TR rh ] A A AR /N I A A T A
BEEMADIREITAG SR 2 HADE A, B 25l
AW E Y I I A AT AR S R B A T 2
AL 520, HDACT1 45 5 M 357 PBO4 £ 55
ROIRHE (styryl) FURHIBERE (Benzamide) PR
ot S, R I O R R ) = R
e (R,

Table 1 Classification, representative drugs and mechanisms of HDAC inhibitors

&1 HDACGIHN %, RERAWIARAIERIE

15250 REZY YEFH ML
BIRELE] &S TSA %, 13, IVEHDAC
Tubacin B A HDACG 1)
SAHA HHIE. 134, IVZEHDAC P
L M T S SB A a2 HDAC 2V
VPA
2 MR e Entinostat HHIZRHDAC [232¢]
MS-275
RGFP966 FBEHHHDAC1/2/3 1281
PEERIHT AN Sirtinol JEFEPE I SIRT 1 AISIRT2 23]
WE 7y - W B 3T 22 ) AGK2 B SIRT2 26
IR LR I PBY4 HEEPEATHIIVZEHDAC P27

TSA: Wit M EA (Trichostatin A); SAHA: fR 734l (Vorinostat Zolinza); SB: TR (sodium butyrate); VPA: P%ER4N (sodium

valproate) ; Entinostat: BUEFi#4F; MS-275. BUEEw|flh; Sirtinol: VG/RERiE; AGK2: SIRT241I 51 ;

(sirtuinl); SIRT2: VIERFEIHTIHF2 (sirtuin2).

2.2 HDACi#IIhgE

HDACi 1A — K H Z R LW L1177, H
25 MM 2 8 2 3 1) HDACs 36 1 T 185 20 85 11 U Tk
A, SRR gt G 0 ST 00 p2 1 45 J R e it ik
22, eAh, HDACH AR S AN BR T4,
WA AR T W T R 5E B F 1 (heat
shock factor 1, HSF1) . 43 FfF45 HSP9O K 41 ffd 15
WEH S E N (a-tubulin) 76N Z TR &
FURH B0, 382 I8 46 5 S8 I 1) £ AR AR 2S5 i
Y hRE, [RIBSRGE R | M SR N A A
KFEPHFE S BY L R LU, HDACH iR BT ps3 .
#% KT kB (nuclear factor kB, NF-kB) 4§50 43
A E AR LB B, XTAafT . RAER
N7 AR RS R A0 B R R A DG B P A T
i o,

TEAR 2P TR, HDACH ] 38 2 41 1 b 28 48

SIRT1: ULEk{E BT 1

PRI 3% 71 = 0 YA QN 41117 110 ) A e ey ) B
PEAF AR R M LR 1EH . HDAC2 1) il 551
CAY10683 HE % f1 L W # I £ b
(lipopolysaccharide, LPS) 4 7% A9 BV2 /N g it 41
JifL, DA LPS 7551 /)N B 28 9 RE ARSI rp 5 A0 41 it
K F TNF-o fI1IL-1B 2R 3K B X R 8L, IS
&, HDAC2 5T M uFfEitEN LR HA
WFFTIESE 2, HDACI A 38 3 1 il NF-B 18 [k />
PRR P F5rMh, MM 4% BBB 5 RE 1473

IS WL GIRYT FB (K. IR mie
SR B) PR st i, (LS5 | % i e ot P T
W5, EAFAE XU L SRR IR R e A
w7, M2 N, HDACH B4 240 b 25
bk, AUBERP LI, B nT4Ed BBB 5E 8,
A AT 1 I JXUBRS: 7



2026; 53 (D

BL%, % BEAXZEBUERMFIFIEEGR M ERKEE RS FHLE 169+

3 HDACGIHEEISHIRI

3.1 HDACGIEFISERMMAT EE

IS AN T, W PRSI T3
SRR 28 0 S A2 A0 0 1 OCBEHIL TR . HDAC 7] 38
HZEATIX—o 8, SRS B T AR
MAGIEN S AR EY], HDACI g W &k
GG LS ph 2D ReIr, WU NINREESEIARRR, JF HL
FELEA L AH M TR Y

HDACI Befe #2481 S Wefl, iz R g 3
FIXIRIF . (W p21/CIP1) , 51 % 41 i & T L ¥
MTBEL 1E 52 45 2250 J3 sh T2 s HDACH A
VPA FI SAHA i gl & 1 2 BEAK-F-, ke
FT-FE 1, UWicaspase-345, [AIAF RGN T-2E M,
W Bel-2 %, MMHHIshZ I T 0 sehh, TR
Hhid 3 £ 1 Ak HSF1 £ 3 # 0k 50 & 11 70 (heat
shock protein 70, Hsp70) ik, HEH54jE N & M
JAaAS, HRPT N N s R AR T Y e
PEJTAR =4I 770, HDACI [RIFEEIEEEEH .
16 p53 M %, W HDACI A] 5 3 p53 Z k1L,
FELWTH 5 DNA 45 G 6e 7, J/b e g T L P i
5 AEINKGHEEF, d HDAC3 GERH BT Jun 3 5
(Jun kinase, JNK) &R fb 90k R g, RaE AR ok 2>
c-Jun Z FL i 14 (c-Jun N-terminal kinase, c-Jun)
SO ST G | VA @7 A SO 2% vh 1 S
HDAC6 #1459 (40 Tubastatin A) 1% & a-tubulin
Urge, {2 7 W R A2 ok ik, W) B RH
caspase-3 PG, dE—2EA A TR Y, AT
WHLHI PR EIVERT, HDACI G843 2008 15 40 At 5148,
Ik, R ER .
3.2 HDACIEEISEMHE R

IS 5 MR JAE UV, 1T HDAC it 38 e WL
IR S5 b T HOSCEVER, RN R AR
R R CHAER, RO LTS DT ER {4 3
. ARV R TR SRS RAEA DG . AEDT
BRAE 5 L DR 5] M AR UTE D7 T, HDAC3 1 il
7 RGFP966 AJ Wi Nrf2 i % , & ik HAZ 5% i )i
WL A AL (alternative oxidase, AQ)
ik, HE B S A A% %% & 1 B (high
mobility group box 1, HMGBI) /Toll ¥ 5% & 4
(Toll-like receptor 4, TLR4) 4 FANODFEZARAFK
% Pyrin 3£ % #5113 (NOD-like receptor protein 3)
RMERPE 5 RSN FREE I, SAHA
A NF-B 3@ e & 7 (A0IL-1B, IL-6.

TNF-o) B, JF#0E % K+ E2 AH G+ 2
(nuclear factor erythroid-2-related factor 2) /Ifil L %
I 4 B 155 (heme oxygenase-1) #it %A {8
B ISR /NE BT AN i T HDAC3 33 3R 35,
JaAr it L CACVE A3 PeS 2 2y o, 5 5 ik
MR 5 - o R I H S L8 (cyclic GMP-AMP
synthase, cGAS) ik, FZUNE TR ELRHN
f5 F (stimulator of interferon genes, STING) /1
#HFE WK T (interferon regulatory factor, IRF)
W, 2, #iR HDAC3 A] BHrZm Bs . A
T 8 e 0375 5 1) 1 28 240 43 R ek 28 R 1. I
4b, IVZEHDACs (HDAC11) i@ fMilh & B+
IL-10 A fe RAMEREE, LIEFREI§I77) PB4 E B
WESEREA SBHWTHAR RAE R, A i H BAARBT R L]
A et — 20 Wl 7 FEfE iyt R R AL 5
BN AL Jr i, HDAC3 7E W4 g+ vl 3@ o 4
5 SIS ENL S BE TNF-00, IL-6 2542 R IE A
Fik, T HE OB B G K (proteolysis
targeting chimera, PROTAC) 7R JF % 1) HDAC3
FEfA R P7, REA RUBH T MO Y 10 20 i [ fi R e 7Y
MI1AL, 0D 5 20 W48 hin TL-10 554T
RFREIC

HDAC2 i# i A REN RO E R S
KA, HARE S SBUR REN R IL T E
a2 HDACs (HDAC4/5) FEZAL#FINA 5 AE
JRE S5 240 R 3% Ak BRI T B ), i i il HDAC4/5 W]
R AIC STAT3 B R Ak 7K T, 000 il 2 T2 Ji I 240 kL 7 2
7P S I AR Y, BRI TTa 2 HDAC B 38 & 78 4
B E W . 25 1, HDACHIE i 3203 15
AUE ST HONEAEH], KA 5 ]
YER, JUHIZEN X HDAC3 A o] 0 1) sl 2, 4
N KRG WP 22 9 E BB T 1], R IS AT iR
BT
3.3 HDACIE#ZIS/ZHIBBBH {5

IS/5, BBB< kA ZBrBciith, HmAT#
et 2RSSR AT,
G4 T B ATP #E3 , iff Na'/K'-ATP i D) e 2R &%,
SR EEEANM, MBS (occludin) %
HHEMS (claudin-5) FR%EEHE AP,
MA@ SR I, FEmBOn & TRk M, W2k
S i A A S W IR, /IS B 4R U RS TNF -,
IL-1B S5 PR R4 45 N B 40, iz F 240 e i 3
UG M 4828 (reactive oxygen species, ROS) K i
Befle, UE—2CK BBB 5288, B8N il % AE X
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B o SR AT AR T RS R R 2
BURHE, B0 AERRE MR R L A,
IR ZGER A BB S R B

HDACi il i Z P Ll {4 545 52 BBB, 4E
PrRbUEA . IR EEEEEORL . P TR
IS T AR A8 S A S FE R ik . HDAC3 il 5]
A3 2o P 1 9 A A AL Rk R BBB #5147, iX—
Y FHAE S i A543 . BT 2R R0 SR A o R 7
A2 [ T SR 9 P A [ R R R s
VPA i 123 #1 1] NF-xB 4% % o7 1 58 ot 4 J& 25 1 g 9
(matrix metallopeptidase 9, MMP-9) &1k, HEWE
A4 BBB 2 M . AW R, 5 B R
(leonurine, SCM-198) TEAMHFIZF/HH#ET: (OGD/R)
PRI 3@ I HDAC2 i occludin A1 claudin-5
MRS, BTN B B 258 1 75 W2A-1638
11 JE Wnt/B-catenin {5 538 % F10 ] 125 HDACs,
WosE B N 2 5 BH (transendothelial electrical
resistance, TEER), Jf L BBBAHZE H (U
P-WEEE ) [IFRE B

TETE N, HDACI/EH T BBB i EARRL
N R TR RN R AL, N, eI
yr i, HDACI 1] B8 3 3 7 i 1 1 ik BBB {2 iE 2454
ik =, WA MK B IE YT O LR S BBB SR
h FEEAE .
3.4 HDACGIHRZISEHIIAEIER

ISJ&, PSCLZIGIKH W imthE ', {3 i
HEIRTT T Bl A B . HDACs 7 PSCI fi43 BE
R R CHIREVE R, R AL T R AT
ERESME, i HDACGH 0T T BIaf S . 128
HDACs 2 7 T ', BFoEuE s HAe A
JE IR RE LA, SRR . I Rhg ]
IAVE RAUE NI DI RE A% O R R 2, R
HDACIi i1¥7 PSCI 19 E 24 45 . 11a 2 HDACs A] 7F
W) 2k, Horh HDAC4 % 8 FHAE PSCI AT AE R
B FES 5O RSN EFE R B R
5T KRB, 1S J& PSCI H & 1 HDAC4 ik /K
TR A A P A R A B, X —FRfE T
1R PSCI L i A 1 2 H hrifE . shW 5550 o,
IS 4 &G, KU IX HDACs f MEHE5E ,, S EOA
HITHREZ 0, W 128 HDACI SB ] 4 &% AR 17
X HDACs IG5 1, & 4HE A OB ek, et
P mT PR A SCSE I 3k, N el 3 A T e
B (05,

HDACi i it Z R AL P3[R e PSC A5 HiLik

o H—, RFAEN OB, MERMaERE T
(411 BDNF) i1 5 figh A G B PR A B S gl 9Tl
TrkB SZ /& K KT 5 5l i, BeEM &I et 5
RfhTige, $eTteEIgicae o T J
NF-iB. F53%30% M ¥ 1 (activator protein-1, AP-1)
FRATE R, WA R RIE Y, R RAE T
WEE, REMAERPAEN ' H=, Bmbriait
FiAHIGE 71, G FRROS, J804% S8 A0 W O fil 28 0 1Y
i 7, E ALY SR AR OGRS EAERES
RS RRA Y R, ST TABEERCR, iR
AR O AR I A R AR s P, S A
% B N5 e UL B 3 ¥4 B (phosphatidylin ositol 3
kinase) /&5 I ME# B (protein kinase B) /B R &
FiF i 3B (glycogen synthase kinase 3 beta) i i &
FEHURT AR, OR3P S 0 B J2 55 A R S SRk X 1Y)
Mot ™y A, R S YRR R, B
A 2o M, B A3 A A ) BN A fE
J1 0 HoN, X HDAC6 B4 S i vl 3600 o
-tubulin ZWEAIKF-, BRI S IE AR, 1 tau
EASHRE, FREERRCE AR, Ry sh
Zosi M MYIRe et 7. 25 I, HDACSfEIS )&
NHIBE A & A R v R OCERPEVE . 24T,
HDACIi 97 PSCI A G R FFEIR A, HZ LI
PR B HR T, 9 PSCLAYIG YA YT TFRE 18T
e, JRBLH T R A

4 BEERE

HDACi Al i it i 5 41 8 11 S e Ak K, Bl
PR AR S EAAROAEE , B ER P G A S
Py, HESh PR ThRe k. MR R
F 2R iRy By, HDACI B 7E 2 Wi 58 Wik
SEX R RGBT IUME, HALS 20 L 2
FE AR . — 7 T R A 8 A Sk, 3
THMAEFER T Hsp70. Bel-2 5484705 . 1B
FFEPRI IR, ] A4 il NLRP3 5542 R AH KL K i%
s i — s EE AR N SRR, R
Nrf2. NF-kB. BDNF/TrkBZ:{E 53 %, SCEim
UM B RAE R Y . B E BBBH . Zf#
PSCIAEWHRIZLNY ,  fe 2 i P 28 40 A7 T35 S5 i 4
e (El2). HAT, kK% M5 HDAC & 4§
VPA. SB. TSA. Entinostat, SAHA%:, H+1VPA
B AARENLYZ —, CHHTEZMMERS
PR I IG RIG ST o IR R, VPA A R
P, e 2% BBB I ANALZL, EATIRITH,
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Fig.2 The mechanism of HDAC: in treating ischemic stroke
El2 HDACHATFER N EE A EIHL

HDACi: 21 A2 OB LEEMHI7] (histone deacetylases inhibitors) ; p21: 2 Jifd & W44 P 45 P i [T 1A (cyclin-dependent kinase
inhibitor 1A); CIP1: JEMIRMKBELEA T AEHEE T (cyclin-dependent kinase interacting protein 1) ; Bel-2: B4 it bk B 988/ 1555 -2 3 (K]
(B-cell lymphoma-2); HSF1: #K3i#%555HF1 (heat shock transcription factor 1); p53: HifR{LFE 153 (phosphorylated protein 53); JNK:
Junif B} (Jun kinase) ; c-Jun: c-Jun% & ¥ 4 Al (c-Jun N-terminal kinase) ; BDNF: i Jf 1 #f 22 % 3% K ¥ (brain-derived neurotrophic
factor) ; TrkB: 227 % HK & BR il 52 27 (neurotrophic tyrosine kinase receptor, type 2); PIK: iR JLEE3# /i (phosphoinositide-3-
kinase); Akt: ZE[1iMA#B (protein kinase B); GSK3B: HHIF A AFMA3P (recombinant glycogen synthase kinase 3 beta) ; a-tubulin: ofi{/&
EE; tau: UEMECHE I (microtubule-associated protein tau) ; NF-xB: #%[H F«B (nuclear factor kB) ; AP-1: JiEfL#E 11 (activator
protein-1); ROS: J%iPE% 35 (reactive oxygen species); occludin: A& ; claudin-5: #EEHS; MMP-9: 4R EHEF9 (matrix
metallopeptidase 9) ; B-catenin: Bi%FFFE 1; TEER: 5P 7 HiFH (transendothelial electrical resistance) ; Nrf2: 4 K F B2 43¢ K F2
(nuclear factor erythroid-derived 2-related factor 2); AO: R3¢85 % fLM (alternative oxidase); NLRP3: VR4S & 58 L5 BUREZ 14
#3 (NOD-like receptor protein 3); STAT3: 1555 555 5K K T3 (signal transducer and activator of transcription 3); HO-1: Iil£1 %
E AT (heme oxygenase-1); TNF-a: JEIASEN Fo (tumor necrosis factor-o); IL-1B: F141%-18 (interleukin-1B).

& 100~250 mg/kg B HAN A (U1 7~28 d) (Tt
AR T

R4S HDACH 75 il 2 0 13 S i 2R AT PR e i
SR VT, AR PR Al AR ATy T I G
HEPRSL, KR HDACE 5 51 K S RIMER, H.
AT RESC I I A RE, X AR B BRI
Iz . LA R E 0 VPA i, Ho Il
YEFRLFE S i R . kg, WLd, TEERHA]
SHOTREM, WEACERGZEE ™, Hit,
W e £EPE . KRR A8 A HDACI 2459 ik A

KT CHEZL S . LAk, VPA B PRTE ) 75k —
A L BEAL BRGS0 UE, R R AT & kAR
TR FpR 2B Z LA S8, NI A 7 ok i
[l HDACi ",

HDACI 7E 1 28 R GBI IR YT S A R 1Y
N7, AR IS WP ia h & R B R A I
IRFEARTT 50 . A RWF R 7 i — 2039 HDACH {1
FHBLH ,  [R] S J8 RG] Be S5 BRI i fe IR
ST % . EHXT HDACH I R I FH H i s A B s g
L AAR RS ZO R, JE— DT
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Abstract Ischemic stroke (IS) accounts for approximately 80% of all stroke cases and is a leading cause of
death and long-term disability worldwide. Its core pathological mechanism involves the interruption of cerebral
blood flow, leading to neuronal cell death and ischemic tissue necrosis in the brain, which is associated with
multiple molecular processes including apoptosis, inflammation, and oxidative stress. This review systematically
discusses the classification of HDACs, the mechanisms of action of HDAC inhibitors, and their multiple effects in
inhibiting cell apoptosis, regulating neuroinflammation, repairing the blood-brain barrier, and improving cognitive
function following IS. HDACs function by removing acetyl groups from histone lysine residues, leading to

chromatin condensation and gene silencing. The HDAC family is classified into four classes: class I (HDACI, 2,
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3, 8), class Ila (HDACH4, 5, 7, 9), class IIb (HDACS6, 10), and class IV (HDACI11), with class III being the NAD"-
dependent sirtuins. Histone deacetylase inhibitors (HDACi) exert significant neuroprotective effects following
ischemic stroke through a multi-target, multi-pathway synergistic mechanism. The core mechanisms include
inhibition of neuronal apoptosis, regulation of neuroinflammation, protection of the blood-brain barrier (BBB),
and improvement of cognitive impairments (PSCI). HDACi regulate gene expression epigenetically by
upregulating genes such as p21/CIP1, leading to cell cycle arrest, while also modulating apoptosis-related
proteins by inhibiting pro-apoptotic signaling pathways, thereby reducing neuronal cell death. In terms of
neuroinflammation, HDACi suppress NF-kB and activate Nrf2 pathways, decreasing the release of pro-
inflammatory cytokines and preventing the pro-inflammatory polarization of microglia and macrophages, thus
modulating the inflammatory response. Regarding BBB protection, HDACi regulate the expression and
restoration of tight junction proteins such as occludin and claudin-5, while inhibiting the release of destructive
factors like MMP-9, alleviating vasogenic edema, and maintaining BBB integrity. Furthermore, HDACi promote
the transcription of neurotrophic factors and synaptic-associated genes, enhancing neuroplasticity and repairing
neuronal networks, ultimately improving cognitive functions. Therefore, HDACi demonstrate great potential as a
multifaceted therapeutic strategy for ischemic stroke. HDACis represent a powerful multi-target therapeutic
approach that transcends the limitations of traditional thrombolytic therapies. HDACis represent a powerful multi-
target therapeutic approach that transcends the limitations of traditional thrombolytic therapies, which are
hampered by a narrow time window and risks of reperfusion injury. Histone acetylation is increased by HDAC:is,
which relaxes chromatin and reactivates protective gene transcription. Their selectivity and chemical structure are
used to classify them. Trichostatin A (TSA) and sodium butyrate (SB), a short-chain fatty acid, are examples of
broad-spectrum inhibitors that are effective in lowering infarct volume and reducing neuroinflammation. More
selective inhibitors, including Tubastatin A (HDAC6-selective) and Entinostat (class I-selective), may have fewer
adverse effects while increasing efficacy. By suppressing apoptosis by modifying the p53, Bcl-2, and JNK
pathways, reducing neuroinflammation by blocking NF-xB and NLRP3 activation, preserving the integrity of the
blood-brain barrier by strengthening tight junction proteins, and promoting synaptic plasticity, neurogenesis, and
the expression of neurotrophic factors like BDNF, these inhibitors provide neuroprotection through a variety of
interrelated mechanisms. Despite their great potential, HDACis’ clinical translation is fraught with difficulties,
mostly because of non-selective inhibition-related adverse effects such as hepatotoxicity and gastrointestinal
problems with valproic acid (VPA). In order to accomplish targeted delivery to the brain, future research is
consequently shifting toward the development of highly selective inhibitors, refining dosing regimes, and utilizing
cutting-edge drug delivery technologies like nanoparticles. In summary, the development of effective
neuroprotective and neurorestorative treatments for IS may be greatly aided by a nuanced, spatiotemporally

accurate understanding of HDAC activities and the judicious use of subtype-selective HDAC:is.
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