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[ Abstract] Vascular cognitive impairment ( VCI) denotes a wide range of cognitive deficiencies resul-
ting from cerebrovascular risk factors and cerebrovascular diseases. Sirtuin 1 (SIRT1) , as a deacetylase, can
mediate the deacetylation of histones and non-histone proteins. It is involved in regulating multiple pathophysi-
ological processes of VCI, including neuroinflammation reduction, oxidative stress inhibition, cell apoptosis
decrease, and blood-brain barrier protection, serving as a target for VCI treatment. This paper summarizes
SIRT1 and the molecular mechanisms of targeting SIRT1 in order to provide a reference for the clinical treat-
ment of VCI.
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Fig. 1 Schematic diagram of the three-dimensional structure of SIRT1

A. overall structure; B. catalytic domains
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Fig. 2 SIRT1-catalyzed deacetylation reaction process
SIRT: [A]IA] 1

2 SIRT1 5mEHIAFERS

B PERHE A /£ (chronic cerebral hypoperfusion,
CCH) T #UESEnl il 75 a2 E | SR, 40
MV T DL IR M BEB%  (blood brain barrier, BBB)
GFLMERRE VC ZANY ) B RE, TitEilh
PRAR GG 10 2 7E W T S sh AR b | G ol O i 2> 2
24 SIRT1 35, IR, Wit SIRT1
FEIR T HEGR S Ml AT AP | 5 e R 35k 1% IR R A ] e
ZRIE, MR INRIZIAE . SIRTI 7E VCI h &
P 2RV R R LR an1&l 3 firs .

2.1 SIRT1 EEHERIE

M RIE TR S PR & R G b i) %
SEAN LN 5 A 1 — RGN S B GO BN, TR ALY
ZINJISE T 240 B R 2 O M o A LR I 62 48 PR [ i
M2 -18 I IR FE ¥ (tumor necrosis factor,
TNF) - |, 38 B0 T H B 7, i — 20 5 3%
SO FHCAZ I RE B AT DL e VCT [ & AR R 0 I
AMA 1q/TNF MEEH6 (‘complement C1q/tumor nec-
rosis factor related protein 6, CTRP6) Iz Rk TR
5. DRERR RS HL AR B, 2 5 e
L RAE TN, Zhao 551 78 i v 2 ik P 2E (1) /) BRUASE
AU R, K5 CTRPG (14 IR AH G 9 B TE 55 2 ) i
=, e SIRTL Rik, M| & BAL R S~ N 7 -«B
(nuclear transcription factor kappa B, NF-«kB) ¥,
AR 1AM A - 18 A TNF-o0 K, I sl 2 i 41 21
FPH R JAE SN 5 15 SIRTT #I ] (EX527) ATRRAI
CTRP6 RYHTH A, EL7E M5 5+ 4 SIRT1 8k 2% /Y /)N
BRI & B, @EER SIRT1 W] BHIET CTRP6 & 4% i 48
TRIER, #2758 CTRP6 AT AEE o #1445 SIRT1 &
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monophosphate-activated protein kinase, AMPK)/SIRT1
FO R, G S E T (signal trans-ducer and
activator of transcription 3, STAT3)/NF-kB {5 5 i %,
PR TNF-o 5542 58 K 19 ik, (2 o i 4=
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Fig. 3 Potential mechanism of SIRT1 in VCI
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CTRP6 (complement 1q/tumor necrosis factor-related protein 6) ; I #M A 1q/ M SR F A2 EH 6; AMPK ( adenosine
5’ -monophosphate-activated protein kinase) ; B RR TG AL 2R 1 4, STAT3 (signal transducer and activator of transcription 3)
{55553 5 F 5N F 3; NF-xB (nuclear transcription factor kappa B) : ##5[HF-kB; HMGB1 (high-mobility group box
1): EEBFEEN BL; NMN (nicotinamide mononucleotide) ; AHBEAZ H4%FF#R; PGC- la ( peroxisome proliferator-activated
receptor 7y coactivator lat) ; i E A YR AR O 7 AR v G F- 1oy Nef2 (nuclear factor E2-related factor 2) ;. %%
SEHFA AR 2 HI5EHF 2; NQO1 (quinone oxidoreductase 1) ; B LIE T 1; HO-1 (heme oxygenase-1) : 12T 2 i 4 it -
1; ROS (reactive oxygen species) : 14 ; FOXO03a (forkhead box transcription factor O3A) . SCGKHEFE H 03a; Bim (bel-2-
like protein 11); Bel-2 BEZE [ 11; caspase-3 ( cysteine-aspartic acid protease 3) : B KAHE 3; Bax (bel-2-associated X pro-
tein) ; Bel-2 /3¢ X Z [ ; FOXO1 (forkhead box transcription factor O1) ; SKHEFE [ O1; BMECs (brain microvascular endo-
thelial cells) ; AN N EZ4IM; PPARy ( peroxisome proliferator-activated receptor v) ; i S8 AL W) A B4 B TS 2 AR
CREB (cAMP response element-binding protein ) : IRWE IR IR 7 [ e R 45 & 8 H; TORC1 (transducer of regulated CREB
activity 1) ; CREB G EEFT£/%2% 1; B-catenin: B-ZEFRE M, SIRTI: [FAE 1

REBEEL R A B, 8 PG IV Al o 0 SIRT1/ %
ek AFL 5 2 t#HRAF 2 (nuclear factor E2-related
factor 2, Nrf2) {55 i %, YA E B A L
L JEREE 1 (quinone oxidoreductase 1, NQO1) FIIfLZL
KN4 EF-1 (heme oxygenase-1, HO-1) FJFiL, #i

/IS S5 4H R B 0P 2 o 240 P 8, DA T s S
W, PRSI R AN IRAEIG , B VCT R G R
BAGAAEIThEE, #54 CCH K RatktT EX527 FiiAb
FER IV CCH K EURIRYTVE T gai %, Xk
B IV AT 38 5 5 SIRT1/Nef2 34 44 52 B X
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AMIAAE ST CE [ 45 B 40k 4
MigE-2 (B-cell lymphoma-2, Bel-2) | Bel-2 K X &
H (Bel-2-associated X protein, Bax) . Bel-2 HEEA
11 (Bel-2-like protein 11, Bim) . M RAM/E 3 (cys-
teine-aspartic acid protease 3, caspase-3) | AHEAEH,
PRI S0 1 4 22 T8 A T2 WT R R F VT IRy &
ARKEIEA TR | A LA ) #2275 1 2
ZFZHRAE T, Xu 554 76 G005 453 405 /) LA 7
R, RARFEHGLGE A SIRT1 ik, fEik X
SLHEE 1 03a (forkhead hox transcription factor O3A,
FOX03a) £ZBEfk, MMl Bim ik, b4 i
T, BRI R AL S T e A
JHOEE A S A O B A AR R vp pE— 2D RS siRNA A3
Y SIRT1 AR AR TH 25 S S 2R BB B A T30, 3
R LSRRG B A% SIRT1/FOX03a/Bim i
FEISD A T, RIEROA RN, B AR 2
RATHER A P R FEHTMTAE T, Peng 551/ #E CCH X
FUBERL T R B, A PR AT 0% AMPK/SIRTI 3
TR DX Bax & caspase-3 IKE, i Bel-2 7K
-, AT D M 2T A T 5 AR B R BUA R )
BE, 76 VCI KR L HEMZAY EH, Wang %0 78
itk iR T A0 /N BB R P R B, A B i
W& SIRT1/FOXO!1 {5 5 %, T caspase-3 /KF-,
WK Bax/Bel-2 B L AE, 3 10 A0 3 5 i 22 ST P 725
S % T EX527 J5, I BAZ BER BE 0 T A0
G111 e %5 G5 w1 ) [ i s A T Ml e A Y & -2
BIVEFIMLE, 48 1, SIRT1 "] 3@ 33 F 8 Kk B 51X
Bax M caspase-3 /K-, i Bel-2 K3, Wb # 450
TSN, RIEMAGYER], LIS VO K
NI
2.4 SIRT1 A4 i fix B B 43 4%

BBB J2: 2 7 1138 1 KMl Gl B0 85 DL S B 42 00 1
WIOIRER EZBERE, B BMECs, JH400 ., 2P KR
20 L 12 5 R R IS 2E BT BMECs 1Y T 3 77 76 45
HiEHE (tight junctions, TJs), FLEHEREN [
FEEFEFEM 4T (junctional adhesion molecule, JAM) |
KAHEE (occludin) . MIAEH (claudin) ] KK
i/ (zonula occludens, ZO) HIAL, X LLHE H i
MY ZRIAE AT 53 BBB JE S G 0, #2050k
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BTN SIRTL FE SRy 8 35 1045 P9 R o 245 1) 56
BT, "84 BBB HY5E 81, Stamatovie 551 7E i
PN B2 20D SIRTT 6 X i/ BB B vh 2 B, SIRTT 9
B FSZ I BBB 1 se M, S EOLESE N N, H
fdi 1] SIRT1 ¥ h ¥ (SIRT1720) W0 SIRT1 W%
P, FE claudin-5/Z0-1 WAHEAER, 44y BBB =il
BEVE, 2R 5T 400 B A R AE AT, Sun
UV oR, TR AR 2/ S T N BMECs
A Z &0k 55, AI#GE SIRT1/FOX03a/NF-kB
S, i 20-1, claudin- 1 58 (LB, M
FEARAARIE % M, HOR ) EXS527 BB S, 240k
FEX BMECs PRI 1 F#si i, iff— PRS2 2 2R IR
FEOBR IR AR SCHLH . IR REAE D SIRT1 &
M, AR ZER], AR R WBEHOE SIRT1 &
FEPTR ATEALSN , Thangwong %5 78 CCH A FUR
AR B, —F TS SIRT1/PGC- 1o/ i3 E ALY
FEAARSETE DG 52K v ( peroxisome proliferator-activated
receptor y, PPARYy) T EAPH NF-xB 154k, MR A
PR TIKF, W2 BBB $ifh; Mok, —Fibrefedt
claudin5 | occludin 1 Z0O-1 FEH B F L, £ BBB i)
SEReME, Bk CCH KRR IN M RE, 4% b, SIRT1
Al AR R TIs AHOGHE (K5, 4E+F BBB
SEEEME, AR VCL SRR i,
2.5 SIRT1 A#EHAMEE

CCH Bt i A 0N 2, 3E i) 5 LR i 20T
HREse L, BT S A B, B )2 MY
I REREAG ) MO IR — R T A Y, B
A BIZ AR AN M T RE AR, Zhao 5150
JEE ARG A NMN DL 4 ¢ 19 He BilEG & 1 45 & Vel ok
BB A 2B SIRT RIK W 3, JfEid ke
P56 Ak Rl 2 J B B TR 45 5 2R L (cAMP response
element-binding protein, CREB) i ¥ i 95 & B 2% 1
(transducer of regulated CREB activity 1, TORC1) 1
HHAER , WML CREB BERR L3, RN IE
PRI 28 F5 T A2 fil J5 0% 8] 1 95 UK, kT
IR ARk, PRI R B R, BGE R EUA
FITIRE. DAL, Bl A AT NMN I Al i
SIRT1/TORC1/CREB i #% s 4% VCI K B i F 5 45
P, JFBEEIAFITIRERE AT

P e A AL AE Rl 2 T A G 5 S oA, X TR
i i it )5 P AR 2 T RER . r DY L TR B A
AR AR S 2 P25 FRAE T, Ma 550 78 ik ikt
PV AR 0 1 R R v 2 B, 3 I Z2 M ) 3 et 3
T SIRT1 {4k, FEARAHME BT B-catenin L WEALIKF,
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