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Abstract

Sepsis refers to a fatal organ dysfunction arising from an aberrant host response to infection, char-
acterized by high mortality and limited treatment options. SIRT1 (silent information regulator 1) is
an NAD+*-dependent deacetylase that confers significant protection against multi-organ damage in-
duced by sepsis through modulation of inflammation, oxidative stress, autophagy, and apoptosis.
This article systematically reviews recent progress on SIRT1 in sepsis-induced injuries of the liver,
kidney, heart, lung, and intestine. In the liver, SIRT1 activates AMPK signaling to promote autophagy
and alleviate inflammation and metabolic stress. In the kidney, SIRT1 upregulates PGC-1a to im-
prove mitochondrial function and reduce oxidative stress and apoptosis. In the heart, SIRT1 en-
hances antioxidant defense via the Nrf2/HO-1 axis and activates AMPK to promote autophagy. In
the lung, SIRT1 modulates macrophage polarization and mitophagy, thereby reducing inflamma-
tion and endothelial injury. In the intestine, SIRT1 activation suppresses reactive oxygen species
production and maintains normal expression of tight junction proteins, thus promoting intestinal
barrier repair. These findings indicate that SIRT1 exerts anti-inflammatory, antioxidant, anti-apop-
totic, and autophagy-regulating effects through multiple pathways, positioning it as a potential ther-
apeutic target for sepsis-induced organ damage and providing a new theoretical basis for clinical
management.
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1. 5|

JIRBERE Z2 18 32 6 RGBT T B — P Eca e 28 B ThRE RS, AR AR 50T R E & A R[1].
2020 4F H [E 3R AT AR W T 2 BT UE S, ERE MR 4795 g (1CU) £ 3 v Bk 30 K03 3R A ik 20%, B =AM AW
SET % 35.5% [2]. MREFREAMV AR ML TR E&A T, A7 WA s, FKHLk—E2
A A eI ORI [3] . MREFEA I K4 GV RORE B R, 1B REE R E RS ER
RNV ST A, s T 2R B AE B R, anSORE R RS . bR . BRI RS B
(resolution) 5 [4]. AREFIE T IR 4 B DhRekans, MU SECEE TS AE, EERGE, TIrTaeHie
PRI S BRE , I ORS FRB  DA RS AG B O LB BT 55, AT X 4 3R 15 4 2 22 5 4 B EE K BB [5]
SR, AT TEARR 2 TR TT S RS FF S ROW T AE B3 (1 A 6 6]

JUERAE B AT 1 (Silent information regulator 1, SIRT1)J& T Sirtuins & 5%, & —Fh i AR 1
NAD*IK#i1E 25 Z Bl , JLIE 2B N 75 2 NADHE AL AR . %A S 102 2B L BT gl i
oy AT BERRARHT. I B 90 IR N 2 N A A R R R P S R AR AE I [7] [8]. SIRTL 7EMk
REFRIVE I Ca ) 29T, VRN 2GRS, SIRTL R AR 70, oMb, BSOS AR,
I = 7K (¥ NAD* R0 SIRTL, 3 1 00 1] G 2 4 LR PRy 2 240 B P 400 AL ) O R D e g, e 246 D58 ik 7
[k RE[9]. WFFCRBH, SIRTL fEiBIT(Edt & (EE B (—Fh L 2R/ R BRI 1) 2: kb, S0 % 5%
[K-7-xB (Nuclear factor-kappa B, NF-xB) FI¥0E, A8/ (12 28 40 i IR -1 160 7 A 5T S2 it E R A D 28 0 o AH
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2, SIRT1 Mk 2 SR A HEF B 15 A BL, IR EWEgn i i &g e 7742, (e HE ik E Rk
JE[10] [11]. % FoRALZERRET SIRTL 5 M REE A <M 28151 5 i A8 A 42 WL SAH 9% A5 538 15 1 B
HERE, [P SIRTL fERRERAE AL R IPE . I ERZIETE R BIE 7 s

2. SIRT1 fFERREBIERE =¥ 1R O RIPIERA
2.1. SIRT1 fERRBER RGP RRIFIER

TENPRFRFI SR, FFIE R GO0 I fit R g0 B 38 ek, s 2 MIhee, SiEgRET
=4 B iE S R LS B S B, DRI AR 9 ROE RN G e # Rl AR AL, & R IR BRI 28 T i 2 %
BB 22—, M SRR IE T ] ik 68% [12]-[14]. FRIFHE FT B340 i R 2 B A
FEIFThEEEng . IR AR AL FE bR S T, DA 3B RUR [15],  JFF45 495 BT A TS0 fik 280 525 1 195 AN
[16]. $R1M, MRERAEFTEUF R BN E 2%, Wid T 2N EYEE RS E SRS S, 4k
B 22 FhE0R R 2R 2 A I A A R AR [2] . BRI EIE B, SIRTL HOBIE AEB 1 ik 25
i 51 545, SR RIE PR ) SIRTL S I PR b e B 35 & R0 4% 1 & 38R 97 7734 [17]. SIRTL &
Sirtuins Z0% B, REBE S e B W R A TS, TR A R 47 1 B 4 R HE B T B (18],
SIRT1 Al 52 A S EAER, W R0 AMP 406 1) & H & (AMP-dependent protein kinase,
AMPK) & B AL B 1k T % . fEREEEE = sl N B4 T, Btk AMPK (p-AMPK)/K-F- 7,
SRTMIEE SIRTL [HFRIA . X — A2 AT SIS Wm0 17 1T 6 S AR S R U 08 DA A Bk B0 15 O
A% 4 9 0 S R [19] [20]

2.2. SIRT1 FERSBER M BHRGPHRIPMER

i B E 5L ) S B 451473 (Sepsis-induced acute kidney injury, SA-AKI)Z 1% AR —Fh k4=
HIm IS EE IR, HAME AR ST I 4 T 50mK 1 [21] [22], SA-AKI i BE A B 2 i
B, FTRE R BB SIS E N R DT e, S EUE DERIJE D) RERREE T [£[23]. K& SA-AKI 1
F AR A AL A T IR, B AT E A T RIE RN . AME RGOS . LRI IR RE R 5 LA
I G 7 T [24] . DA WTFL ORI, SIRTL BB A 2 4415 T 18X L R o FE m CUR %, ki
RIEGREINE F R A ER . — 5 kR B U RO 75 5 A B i 4%, 59— T 4 S B 1)
RIERNE; [N, SIRTL W] R R I REARAS, FEFRACE INE A 098 127K 7 [25] [26]. SIRTL 5& K
B AL SO R R, AR 2 ALY o B B R VR FH[27], A Bl PR S SR O 32 A y L0 5
-1a (peroxisome proliferation-activated receptor-y-coactivator 1o, PGC-1a)/f A SIRT1 R #5>1, fit
SR LR RLAR I AR S . 75— TR 70 P [28], A5 S FEmEnE AL SA-AKI J5, BEXIN SIRTL 1
PGC-la ML, Mg/ E AN AN L TR 2458 AKI. Chu 58 N[29] AR FLR BT, SIRTL L 1A 57
PEBGE ) SRT1720 0G5, AT R AR/ N B SA-AKI BEA b () JOE S S80I B R 2R AR T B B,
BEME BT S TR MME . XS R IIIESE T SIRTL 78 SA-AKI WGI7 HHHIVERT, I L2 88 7 3R it
T HLHIHESE o
2.3. SIRT1 ERSBE VARG RIFIER

e BEIE 51 S 1O WL RERRAS ,  FRON M REIE 175 & O LIPS SR B34 175 /& o L4493 (Sepsis-induced myocar-
dial injury, SIMI) [30], M&ERGERT O IIERG2INEMKEESER, &S /T DRebESLE& EMHE A
RIEZR R3] IRPERMN, EMREER RIS, Frs i B JO0E I B 22 iR e s 40 i (B4
FH PR 24 R A R 2 ) B UE [32] [33], AP I BEREII, DA SAMA RS, IXEE IR R B 4
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BB R, Iy [F) IS R I R PR S0 s AT S e 4], fe 2% T BUH SR 38 B AR 45[34] [35]. B ATIESK,
SIRT1 RERIEAZ AT E2 #H5E T 2 (Nuclear factor E2-related factor 2, Nrf2) (ALt A2, 5 5 He A 40 g
BN AL, TG SR Nrf2 (] DNA 45605 1t S L sk Dhae, X —HLHA Bl 1By 1k S8 A RO 75 K (21 21
A5 AN T[36]. Nrf2 RIATH = aT ks 41 2 N4 &¥-1 (Heme oxygenase-1, HO-1)/KF i, i
M NF-«B 0 & AR, MRS T NF-«B MBS IE R 7 #ROE R M[37]. KL, BE
SIRT1/Nrf2/HO-1 15 ‘5 Hlr Al s s L e B A, #0) SAE SARIM TS, JF4EFraniiasds, XRWIHAE SIMI
R ¥ ek R /EFI[38]. SIRT1 WA i1k AMPK {23 AW, AT AR 3 B 51 2 10 L5455 [39] -
Wang %5 A [40]7F ik B39 O WL A5 S AR E BR B2 15 SIRTL /K FRERSMHL LA T, S AL R BOIR
A RIFEWENE, A RS O DR .

2.4. SIRT1 fEMRSBER M ARG P RIPMER

WREERE 5| K 2 48 B DI Re Bt iy, il 2 fx e 52 3R HL U It A e IR B 28 B [41] o FENRBRIE S K I 2t
151473 (sepsis-induced acute lung injury, S-ALI) & mh, B35 BTl 30 & A8 280 I N A AR EE MR, <
PRAZ 3R I 2 R B [42] [43] 0 1B BT 5 R W BEAL I 2 B2 E0FE il I P R A M A2 400 i 96 2% T v 12k
ViR Dy e iR SO R 5K ) 58 . 2P ARE R T RORE I, LA [ Tt IR AR O . G RAFAE N &R
Gk JORE R MR GAE, BRI RS AR S UNURE S gk AT PE PR R M [44] [45]. BFFi3RBA[46], SIRTL (S
5 A I I 2 AR R AE P B R I A 0 v ) SORE SR, A A 2 AR D RE . SIRTL BRBE 2 T3
CLP RLRY e (il Py B4 Ok — 20 8k, RIS A S e 175 56 9™ 5, T VR . SIRTL iG] 22 /% S-ALIL A1
MeEHEM M EREE . Ge S5 N[4A7IMBFFEIESE, MO SFReEL S SIRTL-XKHEE A 1 (Forkhead box
class O 1, FOXO1)f& 5 il % i 35 58 =i/ BRI AATE 28, A 80| M1 ERRAE MO il AL, i 17 ALL 51 &
{14 it 303 B 453473 A 98 i 4 92 9 o

2.5. SIRT1 fEMSBER IR P RRIFIER

JHR B i 1 2B R T 9O S N 5 S e ) 2 [ PR RRAS M 48], HEI 15 K 2R Gtk J0E SR 4% I Hra e B2
il EMREERERFE T, MBS EERIOAIHIE bR D) Rebass, HRHMEERB MR, i
B PRGN B T S LI I, DA s S N A [49] . A gs BRI R T B AE S RAE R, Bk — 5 n R i R
P05, I IE AR EEAE M I8 ) 22 A T8 B 2 1 IO I [50] . BhAbh, T8 B R 28 L nT e 5| A i S % 4 M 1)
SRS, TR 25 P R IE AT R . i RE AT i@ E Y, R . AN R A A
JEs NP A B AN [51] o T A B PR B0 A T 187 5 2 R DR G 52 BUREER, A 52 400 1w 0 40 B % 2 3k N IR
T, SIRZHE RAEGEP. X —RIVEWT PEA B ERIE L, BN IR EEAE R AL HH i) S Be Bl
BRI 2 [52] [53]. SUbIFIET, REEREAR AT 0 i 18 v 9 RE R R0 B AR A [54T . bAh, TER EARIE BRI
T, A PR A B R 1) 4 355 S 5 P J5 O S8 175 3 P P SR A BRI IR R A, AT 5 e s o s 11
AALPERA[55]. BFFL RN, Woh SIRTL/p62 15 5 1 % T #1082 i TE D) Re 25 L, AT sk
BRRERE (P B RE[56] . AL REAE A CAEYE SRR Sirtuins WOETR 2 —[57], (ERREHERS TR R
P/ AR AT B 25 B SIRTY HEEik. A 22 il ad 4% NADPH 41L& 1 (NADPH oxidasel,
NOX1)/SIRTL {55, WA P A 4 M R 7 1 o0 b /K1, s Wi 72, FHTE MR =2k, )
I S B B B A M R IAERFAE IEFOIRAS o XSS AL R RE T 2 Wi B b ThRe I 2, JF0R T
H LR [58]

2.6. SIRT1 FERBEPHAIRERE
2z AR, SIRTL BEBEPIA . Prath. PUE T Ry 1ER, (BN e Va7 55 . i
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RANRCKWIFTFRE— R SIRTL WEhHI 5H550A], AR TS 1 5 5010 W58 £ 77 181 [59] -
NHIIREET SIRTL MZWRets A cdik, rRH 2 M. (1) FHRZERAMRIES SIRTL 23410 %
s (2) FIFHE S 2 H AR BOR 8% R4, (3) MM SIRTL Y7, APk =, 4) X
Fi miRNA #F45H0AR, SRl s & 5 &b SIRTL A, Bk 7RI RET SIRTL VAT 5%
PAF UG BRRE 175 R () 2% T Th BERAg SR 6t 7 Sbmt. RS MR sh ) SLt S B &3, (HERX SIRTL
VAR EENL ] O FLAR AR, A F AR 2R T SIRTL 7R — SR8 B R /B, 25T SIRTL i+
UG AR RIS B O =, X BRI T % SIRTL FERRERAEE F o 1 A HA IR [60] [61]. ffEvke LIk BR I,
F KM T R 45 B 22 2R S e R (3R R 40 2 . B8 (R4 AR 22 IR AR SIRTL 7Rk #0iE
HRLE,  DAASTHI [ B AR I [11] [62]. HEAIXLERF LR R I, A Ik H B B R PEATE 20 1) SIRTL
A, NRREEE (0TI 5 Va9 S AT SR e

SE K
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