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[ Abstract)

and even life-threatening in severe cases. As one of the most commonly affected target organs of sepsis, sepsis-associated

Sepsis is a common and critical disease in clinical practice, which often leads to multi-organ dysfunction

acute kidney injury (SAKI) has a more serious impact on the prognosis of patients. The pathogenesis of SAKI is very com-
plex, nvolving immune inflammatory response, oxidative stress, apoptosis, endothelial cell dysfunction, hemodynamic abnor-
malities, mitochondrial quality control disorders and other aspects, so the pathogenesis of SAKI has not been fully elucida-

ted. This article discusses the research progress on the pathogenesis of SAKI and briefly reviews it, in order to find new

targets for the effective treatment of SAKI.
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i B i SR LA T S el AR e 7 A Y =l B P I 2, PR B
FLAECE WA PR FFIE LA R A b 22 R G AN I 2 A
TfigpEnG, A ] EOR S AT, DRSS, Ak i
(acute kidney injury , AKI) 7€ B4 Wi 7955 5 (intensive care unit,
ICU) JHeaihe iR i 400 WL SBT3k 48% . H AT,
AEE AR M TR & A B IR A S % BRI RE D %
T R HL AT 2% 0% 5 B A JATL A o A e 2 i AH G Y 2k
B 4475 ( sepsis-associated acute kidney injury, SAKI) E4& [X. T
HAZETY AKL 9 20U RFAE (8 % 5 AL 1 2 4 1 R o8 4
BT Y, Xt SAKI 2 5 AL A9 IA TR 6436 4 B G s 2 1 I BT
SRR A L ) ) O B L P R A B R B
FIES /N b B AR A5 2 R o A2 1) 2 R S5 7 T, IR AR
¥ SAKI 11995 31 A= BILAL T £ 48 7= I s BL 1 1k 458 B B2
fEHL

AKI LR S50 25 T e i gl 2 — R R
AKT {8 0] 3 1 DhRE BRI 2 P BUR R B . 2012 4F 1 B9
s 2 BREE L (kidney disease: Improving global outcomes , KDIGO)
TErg IR BUR AU B AY 1 R ] O S A, A
48 h IMARTHE =0. 3 mg/dl( =26.51 mmol/L) ; Wi I,/ T fiif
7 P LEF TR = Bk 1.5 A% IR <0.5ml - kg™' - h™' H¥F
26 h'* MR E T R LA AKT YRR IR A, 2023 4F
(B R L) SR B A2 W R R 5 7 d R R
By e B 5 5 R SAKTR S SAKI 7E ICU By & 95 % M i 4t
FARE . B, BIE SAKT 14 A8 AL A B F R 00 3R iR 07
SAKI, Bk SAKI BIRHLEI1E—LRIE , & 7 1% 06 1Y B i 42 41t
PRV IR ANIAY TR R LA 45 e A RN Ak
LB I h 1A B T RE RS R A A T
LR T R 1 R A Ay T, AR
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| BEEILMESRER N

HETAN  MEREAE 1) R AL 2 — R AL i 3 S Ak
AL 53+ (PAMPs ) FI45 11 AH 64 2053+ ( DAMPs) AN fiE £
BE(LPS) Jef i fifL A 1 S5 RT3 22 7K (PRRs) 11 Toll F
ZUR(TLR) 5 NOD K524 (NLR) | 4 H iz o5 5 3£ K -1 (RIG-T)
ZARGEG 7 SRR Al I A 3 09 4 B R PRV . TLR4
{5 AL Tl B AE WU R Mk S Ry P R AR AR, B/NE
A AFAE TLR4, R IE, 2L LI AR 7T REAE SAKI H & #
fEH ., 5K R TLRA i Je 23385 2 Mgtk s, 1
— R BERE AN L T 88 (MyD88) AR iE s, H R AR K
MyD88-B T % TIR 443 745 % 11 ( TRIF ) 8 6, i o 4%
S -k B (NF-kB) 5057 K % A0 A1 A P9 2 S 380 B 130 AR A -
TCAP-1) , JI8AH ¢ 58 4 B n i g IR B8 Hl 7 oo (TNF-) L FIAY
F L(IL-1) A 6 (1L-6) 55 1 AR LB R, 1 107 5% Wi B AR
W EER YR AN K BN TR IR A S Rk
SEFIRESZ SR 1 3 (NLRP3) M/ IMALE A T2 2 M S 1 1T R
FEPME G ZREBMM O, L 57 UESE NURP3 78 M e B
BB L e BE R 3k I ELTE A 22 0 e d e /) BB o % B
FCBR NLRP3 L AT DA S008Ik 5 M S B, T s N 7 R
751 SAKI, 3R W] NLRP3 A /& SAKI [ — P TEIRITHE AL,
Zhou %™ W 57 & B, CXC B4 1L A F 8 ( CXCL8) H ¥t
[ CXCL8(3-72)K11R/G31P] il i NF-kB 152 1A 7 i 2 ik 28 1
W 2 SO R 1 3 (JAK2-STAT3 ) 3 4 A L3 il 412 48 R T
R, AR B IR

FORTIWFGT K B, £ ki A& DNA ( mitochondrial DNA , mtDNA )
WHEIAZE A DAMPs () —Ff . BREEAE & A4 B, mtDNA A543 41
U BB RIS TLRO, 2 5 4 i X 59 7= A 4 e i 1=
FERERS A2 R IEsR] BAMIS 1] L1y /b e 4 2 i
TR mtDNA S, A R B F36 7 96 v S v B B i
S e B VAR B A G e B UG T 410 4 2 ke S By B R
R PR 18 7= AR RV TEORE i 55 I Ak R AN 19T )7 SAKT HLAT R
IFHITER
2 |

1 P4 H 2 (reactive oxygen species, ROS) FIE P&l B Hi
# (veactive nitrogen species, RNS) J& 1 4 & 4k i AR i ol 2 vp
FEA AR T S AR R N B B BB R AR B b A AR A0
EALY) AL B superoxide dismutase, SOD) 3 A AL Sl cata-
lase, CAT) FIAWEH K ( glutathione , GSH ) 25 K I 374 B i st 23 4
BRI AR 2 i, DTG 66 200 B 2 A= g I ot A A B, 511
DNA H75 8158 2 1T R il A8 1 55 J5e 45 04N IR IR BE K 4 2
i . Nadeem ZE17E LPS 75 S 1Y AKI /)N U v B 58 %
PSRN AL ( dendritic cell, DC ) i i3 #45% TLR4 {# Bruton /%
ZIRPLHE (Bruton” s tyrosine kinase, BTK) {2 & ¥4 i J1-% 5 A4k
N, PR HE SAKL R R . J34b , FE— TN R FEE K B 53 vh
g I 58— UL A B (INOS) 76 B IE R 2= skt v
DA/ ROS 77 Az BT B B2 4032 . E IR 9 34 & PR, %l 1
QLO R JEE JE A0 Pk P A W4 — A 1 R Wl T AL FL Tl 4 (NOX4) 4591t
FR 45T LASE 5 A LR A T BE T Akt b R O S Ak

DL, PR B IRE, BEARSE T2, I SeF T R L #R 2R SAKI
TR BT R T AT REAR Y

B, Z U], A AL NI 2 5 T SAKT Y &k ik
T, S RN AN AR AR R 38 e SAKT 1) % J 1 12 R 25 Rl 4y, 28
KA RS 5H A,
3 BMRshhEEW

"B 1ML & (renal blood flow , RBF ) B Ht F.00 i i & ( cardiac
output, CO ) FlI4x B A7 RCEFR M e . BEAT AR B RIEARGIE 13 2 38 1
SPEEB A EZ R 3 W4 B 1 30 7 4F S 40 Co
AALAE BH 7, PR R 2 68 1) B E 0 R B TR 9T AN R B
SAKI'®', HHETIAR, 55 CO M4 Bk ok & AR i 3=
A LA BRI, SRR ML skt mT RS W ) B ) A% A Bl
JikANAE L Bk, Qn2RAS S B IR K 1Y L 41 O T 48 A3l ik, IR 4
B /INER U I el 22 R AT 32 1T AT /DN 3R D 3 2 ( glomerular fil-
tration rate, GFR) , & U /N IR UE 3ot 21 BB 52 401 , #3246 3 1 /b R N
AN T R RE D e e BUE EEN X L R W RBF 14
Jin, GFR A1 n] B I S BOH DD RERE A% . SR 1T Benes 4517 7K
SAKT JE S BUAIE 58 WL 8¢ 31, 55 U 148 BHEL 7 A7 M 2 o, BIT.Co
HR B RSN 728 BB B R O O T A A O R 2 T 9
M RZFECT MG ER M, LR SEE T A5 18 Z ) 7
P H AT R AR NS EAE B = B Bl W s 04 S JoT A A A
HABPEARM T A RE R, 00 FHT A 0 SAKI (19— BLA M
[, 7E A 26 SAKT o IR 1L 3 70 36 & A= 1 A 4 78 Al o it £
I

M OEE 0 A 1 0165 2R 9 0 A IR i A I B 4 B KA
A W W MUE R 252 B — B R, 22 T
Hh SAKI B % A= Al BE 15 5 JUE 0 B0 I 7 3l 7 2 A AN S [R)
FHX
4 'SR IIE AR

DA B 200 LS TR B IALAE A PN B L2 5 BRI 5 ML A8 4L 21
b RN G310 22 Tl £E ) T P 40 O F 4 RR TR I A R 0 1 45 ) O
P MRS . BIFE K B, T e Fg e 01 18], 2 M S N A AR AR 1
VAR S BRI A8 P B —5 6 3R 5 TN RO 25 2 1 (75 19 e 4
SEREVESZ I NS MR, A E AT
JUEH B /INER | Sl Ik RN A8 T SR A A8 PR A AL A P R A
FIOT R Y B AN T RE R AT T A SAKI 14 & A K i T B
FUISG . TEZ I CLP 755 B MR 4E S W A BL T 50 vh WL 42 3
.48 P9 BZ A= K [R 7 (vascular endothelial growth factor, VEGF) 3&
thelial growth factor receptor 2, VEGFR2) LA WEYR N Bz 4 B A %
T, 50PN B2 A0 e e SR AR R VR AN, 5 LRI fie B A
fiff 2T 4 2 R ZH 2R T KPR IR DTRRTE B /D R K 3l ik
A 5 2% PSR LSS AT AR AR T B T 95 3 PO 3
FEBGRR, BB E K FE— B R 58 (RAAS) 76 SAKI
FA A ML T BB & 4 A SR 1 Y TR T R e i A
KR L1 BUZ AR (ATI-R) BRI KA T 2 I i A B 9K R
0 x5 O A LA N B 2 D ) 48 3, 3 U o A FE ol B 5
SRIBEI FEWG . ATT-R (400 R0 005 52 5 3R A 1 7] Val-
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sartan YT AT LAV /D358 10375 5 14 e Tk ot A RO g, 83 5 U
AR o BT R R AL v R E S | A 7] 78 5T 40
JiL( Hue-MSCs ) 1697 7T LAS A /N80 0N B 458 3, 384 0 P 1 )
SEREVERNTRB R

PRI, U 16027 P 1 S R 0 T R S I BT 2R AKT A
BERIGERAT, T PN R AR A 25 R B3 U 1 5 T T A B
TE SAKI %A i v BOAE FIAE A #E 1095 YT SAKT A AT BE
5 BHRAT

75 LPS 5 5 1Y B 450 15 /1 BURSE 2 v Sk B, UL e AR 8 1 1
(IRED) ()&t i 238 N I e 24 7 20N [T M ( endoplasmic reticu-
lum, ER) 78, #2200 ER B30T F A2 A -2 K CHOP #Y 3%
ik, 51 Ca® R SAR I T K F A (R C Rk, IF AR
PRI T T2 & R— K 4 R B H i 9 (caspase-9) Th 1k, 4k
mivh Ak T i caspase-3 SERT-HCA T, 51 R /NG T B 4l i 8
T2 BERFR K I, MeEEREA G HY AKI th Fas/FasL TNF-o/
TNFR1 19235 7K - TH i s g8 T4 26 1 o-FLIP 357K P BRI,
B caspase-3 P W WA £ 4k 1 1 0B AR T 1
R & SIS UE A e 2 0 5 RS 1 2 vk W S s 4 5 5 5 B NVE B
M AY PR T (renal tubular epithelial cells, TECs ) B2 A0, Hitb
Eﬁﬂ‘,caspases FERTERPECESE, HEHH EBEEEN
T RRAE caspase-3 U B AR T

UEI A TSR SRR B 5 A0 I T ORI, 2Rk
IOZ L (AR P I TR B 2R ) I S R R A €5 R C AR AR T
F AR caspase-9 Tk, 4k I 5 BUH /NG b R A0 710,
Tan 2271 5IF B , M2 4 ( pectolinarigenin ) ] ) if i 41 il
JAK2/STAT3 {55 18 % ANZRL AR D) RERE A5 2435 SAKT, (Rt , i@
ok PO T R S P AR A ) R e 50K 5 1 I 2 A 5 5 114 1 /N
EWIRIRYT SAKL I X —Fi 710
6 SehifkREIESIKI

LR —FIRP BRI RUZ B S5 H , H T2 g i il =R
RGN AL B IR AL B N 2E i ATP AZERR AN I IE 3 TAE, 5
Hb BORLATE AR IR T | S 52N A AL 7 8 A LA = e S A
PSR AT R R A EEAE M, CAHR RN, LRk
o 7 1) R ] (NZoRE (A A= ) B ZORE IR Rl 5/ 23 BN 2ok A
FI) 3 A R R T RERRAR L2 5 T SAKI (&t
6.1 LABMRAYKRE  LRRAEY) KA TR mDNA 1S I
BRI A B TR A B R 1 AR LA
I 52 ey AR A 220G B o ST il S 8 A ) 52 A 3
[R]85 Hl F--1« ( peroxisome proliferator activated receptors coacti-
vator-la, PGC-1 o) TERE M ARLIR AL Wy e A i B v A 45 200
ZL M, PGC-1a 18 BE 2 15 T ' JUE 3 o /N A B2 AL
PGC-1a MIH 3o 0T T 30 Jo 460 1 ) G A4S 33 78 0 TG ) 2 A
(PPAR) AZIFIE P F--1 -2 (NRF1 NRF2) DL K Mt 38 4 6 2
K a(ERRa ) 55 5 5% X 7 2 5 5 I 40 M0 2ok 1R i 48 52 14
PGC-la MFRIEZZFE RIS WF B G FRE SN
W00 FERG 22 B S S R I 45 4L 5 AL /s BUBE AL oh R B
PGC-1o 75 B MR35 52 B4, EL 0 1) 75 2 15 5 U #) 45 0 7
JEAHDE, ML B, PGC-1ow 133 A4l 7T 2 80E /NG |

MISET: AREEPESSTE A2 R K7 33K  NF-xB 1 AL [ 5T R 14
AR L A RFFTIA S B AR I T R SO i N
PGC-la [3R3A 13 Kok L PCC-1a 7K Bh {2 i Lok 4
DIRERRAFII A . R S5 IR PCC-1o PHH LR IR
Y& HLTIAE SAKT h R # & HBAEM . Ak, SRR ALY &
M RTRE A AT RGRYT SAKT HYHT 5 T

6.2 AR HFIRELG LB ZEHA AT DNA IR
SBEZERE TR — 7T LA Sh 2 ] A B BlG Hor 248 72 10 45
4, 38 B PR mtDNA [ 58 B PSR 447 0 0E 6 T8 285 ] i 422 i i
R SRRl A R AR A R BEAH Al & 1 AR, 2 5 I Zoks
PRI HE I 8 A 2R A I 38, 2R A Rl & ZE 11 1 ( mitofusion-1
Mfn-1) 2kt Rl & 5 [ 2 (mitofusion-2 , Mfn-2) K ¥ 25 25 45
FEH 1 (optic atrophy-1,0pa-1) EEEEH SRR, Mgk
SN E LRI 43 25, A6 2 M 0 T bl B AR, B2 )
JIt K H 1 ( dynamin-related protein 1, Drp-1) Fl4r38H H 1
(fission protein-1,Fis-1) i A5, AR A SR S4Bl
Rl R BB B 7 Ak (M) | 328 T 5 | 36 o s o Ji 6 22
24,15 mtDNA ARSI T R F an e 2. %8 C R, R4 &
SRR VR REIREAT 17 3 10 B /N 1 B 0B A 5405 . Zheng
S5OV P 20 B Dl o B S A A TR RS B Dip-1
FRAL I ST LA S 2R A o 2 73 R e 2 3 B ZORL R A W g ik
SR, Drp-1 I FRIZORL A 53 AL ] K 5 1 (mitochondrial di-
vision inhibitor-1, Mdivi-1) SR04 BT &AL MitoQ197 %5738
Tk AU A A AR R T 9 2 AL A A5 403 % /N A
FT A B T RES

6.3 ZAKANE A2 REREEEN B, R
FHIR VG BRSZAM 8 2 R ZORLA , TE4E R LRI IR R S AR 11X
B 1k ROS 32 B2 AR B 4 L | 400 ) 8 4k S ) 45y T 4
HEIEEM, B, ORI T 2 £FR2ENEWSRikE, H
— A SR LR A SRR 1 [F]E P B R W — K 0 AR 5 (R 1
( phosphatase and tensin homologue-induced putative kinase 1,
PINK1)-E3 {7 £ #2 i} Parkin 38, 1IE# 15T, PINKI £k
KRR AR S, — BRI Z 40, PINKI st 2 K AR BRI K
AR TF LR AR SMNE (outer mitochondrial membrane, MOM ) |, i
AL FRSFIFROE B P Y Parkin 1 H 15 32 10 A9 ZRLIR 45 45 LA
SRR AR BRI I [ W T R SZ AR R AR ST R
L, W A9 Sirtuin 1(SIRTI) AJAE Sy —Fh SCHE R 2R 1A £ 1t AL
ifgiE 3 PINK1 /Parkin 38 #2815 2R {7, Tang %) £
Bt AKT /S BRAA P A SEERL r 1) B 30T s /N7 A0 D oo ¢
BT ALK LG 0 TE 43 590 IR R R /) BL PINKL A
PARK2 JEWIEZH] I3k ARG IH I SORRFR I T8 g ™ 1Y
Wi, Mz, BT B R fE AKI (] PINK1-PARK2 4 [ £ A
AR TR LR AR ST e 42 1) B /)N 200 LA 5 0 I A o T
EEFWAREA , Bk, 78 SAKI 2 72 o 3 i 3 58 43 24 77 4
AR ] IR YT 7 15 T BB R — R A AT S IR T R MG . U — R 2
BCL2 M HAEH & H 3 ( BCL2/adenovirus E1B 19-kDa interacting
protein 3, BNIP3)/Nip ¥ & 1 X ( Nip3-like protein X, NIX) &,
FUNDC1 ) Parkin JEARAUE TS, 708 AR BITFOLT , NIX Al
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BNIP3 ] B AIREECA 5 -1 30 , 3005 B9 NIX A BNIP3 i 2 i
5 1 W AT AR 2 450 A 2R T4 ERT Parkin AR 12
WG ARAE SAKL AL, A IE— 25T

JHREEAE 2 A BRSO (A i 1 93 2 22 () AP, 2 5 5 )
LRAYIBE X B E BUS IR R G 2WE R, i, RREFEKX
AT AR LML Bl g 2 0 N SR A O 18 2 W 40
R R ER
7T R E

B SAKI &A% S i B AR SR AEAILHIMT) AR S8 A T B
I, A Ok B 2 vy o o F S R M — D HR A SAKI BIIRTE(S
B AR 30 A A B R IR T 38 L, IR I & i A 302 W LB A
SAKI f 5 i AL, B SR 2 TS
S 30k

[1] Donaldson LH,Vlok R,Sakurai K,et al. Quantifying the impact of al-
ternative definitions of sepsis-associated acute kidney injury on its inci-
dence and outcomes:; A systematic review and meta-analysis[ J]. Criti-
cal Care Medicine 2024 ,DOI;10. 1097/CCM. 0000000000006284.

[2] Singer M, Deutschman CS,Seymour CW , et al. The third international
consensus definitions for sepsis and septic shock ( Sepsis-3) [J]. JA-
MA,2016,315(8) :801. DOI;10. 1001/jama. 2016. 0287.

[3] Peerapornratana S, Manrique-Caballero CL, Gémez H, et al. Acute
kidney injury from sepsis: Current concepts, epidemiology , pathophys-
iology , prevention and treatment[ J ]. Kidney International ,2019,96
(5) :1083-1099. DOI:10. 1016/j. kint. 2019. 05. 026.

[4] Khwaja A. KDIGO clinical practice guidelines for acute kidney injury
[J]. Nephron Clinical Practice,2012,120(4) :c179-c184. DOI. 10.
1159/000339789.

[5] Zarbock A,Nadim MK, Pickkers P, et al. Sepsis-associated acute kid-
ney injury ; Consensus report of the 28th Acute Disease Quality Initia-
tive workgroup[ J]. Nature Reviews Nephrology,2023,19 (6) :401-
417. DOI.10. 1038/s41581-023-00683-3.

[6] Vallés PG,Gil Lorenzo AF, Garcia RD, et al. Toll-like receptor 4 in
acute kidney injury[ J]. International Journal of Molecular Sciences,
2023,24(2) :1415. DOI:10. 3390/1jms24021415.

[7] LiZ,Wang X,Peng Y,et al. Nlrp3 deficiency alleviates lipopolysac-
charide-induced acute kidney injury via suppressing renal inflamma-
tion and ferroptosis in mice[ J]. Biology,2023,12(9) :1188. DOI.
10. 3390/ biology12091188.

[8] Zhou Y,Xu W,Zhu H. CXCL8(3-72) K11R/G31P protects against
sepsis-induced acute kidney injury via NF-kB and JAK2/STAT3
pathway[ J ]. Biological Research,2019,52(1):29. DOI.10. 1186/
s40659-019-0236-5.

[9] Tsuji N, Aghor-Enoh S. Cell-free DNA beyond a hiomarker for rejec-
tion ; Biological trigger of tissue injury and potential therapeutics[ J].
The Journal of Heart and Lung Transplantation,2021,40 (6) :405-
413. DOI;10. 1016/]. healun. 2021. 03. 007.

[10] Tsuji N,Tsuji T, Yamashita T,et al. BAMIS treats mouse sepsis and
kidney injury, linking mortality , mitochondrial DNA , tubule damage,
and neutrophils[ J]. The Journal of Clinical Investigation,2023,133
(7) :e152401. DOI.10. 1172/JCI152401.

[11] Nadeem A,Ahmad SF,Al-Harbi NO, et al. Bruton’ s tyrosine kinase

inhibition attenuates oxidative stress in systemic immune cells and re-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

nal compartment during sepsis-induced acute kidney injury in mice
[J]. International Immunopharmacology,2020,90.:107123. DOI: 10.
1016/j. intimp. 2020. 107123.

Songiir HS, Kaya SA, Altinisik YC, et al. Alamandine treatment pre-
vents LPS-induced acute renal and systemic dysfunction with multi-
organ injury in rats via inhibiting iNOS expression [ J |. European
Journal of Pharmacology, 2023, 960 176160. DOI: 10. 1016/].
ejphar. 2023. 176160.

Soltani R, Alikiaie B, Shafiee F, et al. Coenzyme Q10 improves the
survival and reduces inflammatory markers in septic patients[ J]. Bra-
tislava Medical Journal ,2021,121(2) :154-158. DOI; 10. 4149/BLL
_2020_022.

Wang Y,Ding Z,Tu Y, et al. Poldip2/Nox4 mediates lipopolysaccha-
ride-induced oxidative stress and inflammation in human lung epithe-
lial cells[ J]. Mediators of Inflammation,2022,2022 :6666022. DOI .
10. 1155/2022/6666022.

Post EH, Kellum JA, Bellomo R, et al. Renal perfusion in sepsis:
From macro-to microcirculation [ J ]. Kidney International, 2017, 91
(1) :45-60. DOI:10. 1016/j. kint. 2016.07. 032.

Fani F,Regolisti G, Delsante M, et al. Recent advances in the patho-
genetic mechanisms of sepsis-associated acute kidney injury [ J].
Journal of Nephrology, 2018, 31 (3) . 351-359. DOI. 10. 1007/
s40620-017-04524.

Benes J, Chvojka J, Sykora R, et al. Searching for mechanisms that
matter in early septic acute kidney injury ;an experimental study[ J].
Critical Care,2011,15(5) :R256. DOI:10. 1186/cc10517.

Pierce RW. Letter in response to “ Vascular endothelial cadherin
shedding is more severe in sepsis patients with severe acute kidney
injury” [ J]. Critical Care,2019,23(1) :167. DOI.10. 1186/513054-
019-2455-0.

Fels B, Kusche-Vihrog K. It takes more than two to tango: Mecha-
nosignaling of the endothelial surface[ J]. Pfliigers Archiv-European
Journal of Physiology, 2020, 472 (4 ) : 419433. DOI; 10. 1007/
500424-020-02369-2.

Lampugnani MG, Dejana E, Giampietro C. Vascular endothelial
(VE) -cadherin , endothelial adherens junctions, and vascular disease
[J]. Cold Spring Harbor Perspectives in Biology,2018,10 ( 10) :
a029322. DOI;10. 1101/ cshperspect. a029322.

Ramos Maia DR, Otsuki DA ,Rodrigues CE, et al. Treatment with hu-
man umbilical cord-derived mesenchymal stem cells in a pig model of
sepsis-induced acute kidney injury: effects on microvascular endothe-
lial cells and tubular cells in the kidney[ J]. Shock,2023,60(3) :
469-477. DOI:10. 1097/SHK. 0000000000002191.

Chen G, Li X, Huang M, et al. Thioredoxin-1 increases survival in
sepsis by inflammatory response through suppressing endoplasmic re-
ticulum stress [ J ]. Shock, 2016, 46 (1) :67-74. DOI. 10. 1097/
SHK. 0000000000000570.

Li C,Wu J,Li Y,et al. Cytoprotective effect of heat shock protein 27
against Lipopolysaccharide-induced apoptosis of renal epithelial HK-2
cells[ J]. Cellular Physiology and Biochemistry,2017,41(6) ;2211-
2220. DOI:10. 1159/000475636.

Feng M,Lv J,Zhang C,et al. Astragaloside IV protects sepsis-induced

acute kidney injury by attenuating mitochondrialdysfunction and apopto-



- 1010 -

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

BEXMENG e 2024 4F 8 H 4 23 %45 8 1 Chin J Diffic and Compl Cas, August 2024, Vol. 23 ,No. 8

sis in renal Tubular Epithelial Cells[J]. Current Pharmaceutical Design,
2022,28(34) :2825-2834. DOI ; 10. 2174/1381612828666220902123755.
Zhu H, Wang X, Wang X, et al. Curcumin attenuates inflammation
and cell apoptosis through regulating NF-kB and JAK2/STAT3 signa-
ling pathway against acute kidney injury [ J]. Cell Cycle, 2020, 19
(15) :1941-1951. DOI;10. 1080/15384101.2020. 1784599.

Bennett CF, Latorre-Muro P, Puigserver P. Mechanisms of mitochon-
drial respiratory adaptation[ J]. Nature Reviews. Molecular Cell Biol-
0gy,2022,23(12) .817-835. DOI:10. 1038/s41580-022-00506-6.
Tan Z,Liu Q,Chen H,et al. Pectolinarigenin alleviated septic acute
kidney injury via inhibiting Jak2/Stat3 signaling and mitochondria
dysfunction [ J ]. Biomedicine & Pharmacotherapy, 2023, 159
114286. DOI.:10. 1016/j. biopha. 2023. 114286.

Zhang L,Miao M, Xu X, et al. From physiology to pathology : The role
of mitochondria in acute kidney injuries and chronic kidney diseases
[J]. Kidney Diseases, 2023, 9 ( 5 ). 342-357. DOI; 10.
1159/000530485.

Jannig PR, Dumesic PA,Spiegelman BM, et al. SnapShot: Regulation
and biology of PGC-1a [ J]. Cell, 2022, 185 (8) : 1444-1444. el.
DOI:10. 1016/j. cell. 2022. 03. 027.

Green DR, Levine B. To be or not to be? How selective autophagy
and cell death govern cell fate[ J]. Cell ,2014,157 (1) :65-75. DOI;
10. 1016/j. cell. 2014. 02. 049.

Tran M, Tam D, Bardia A, et al. PGC-la promotes recovery after
acute kidney injury during systemic inflammation in mice[ J]. The
Journal of Clinical Investigation,2011,121 (10) :40034014. DOI.
10.1172/]CI58662.

Fontecha-Barriuso M, Martin-Sanchez D, Martinez-Moreno JM, et al.
PGC-1a deficiency causes spontaneous kidney inflammation and in-

creases the severity of nephrotoxic AKI[ J]. The Journal of Pathology,

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

2019,249(1) :65-78. DOI.10. 1002/ path. 5282.
Giacomello M, Pyakurel A, Glytsou C,et al. The cell biology of mito-
chondrial membrane dynamics [ J]. Nature Reviews Molecular Cell
Biology ,2020,21(4) :204-224. DOI; 10. 1038/s41580-020-0210-7.
Tanriover C,Copur S,Ucku D, et al. The mitochondrion: A promising
target for kidney disease[ J]. Pharmaceutics,2023,15(2) :570. DOI;
10. 3390/ pharmaceutics15020570.
Zheng QY,Li Y, Liang SJ, et al. LIGHT deficiency attenuates acute
kidney disease development in an in vivo experimental renal ischemia
and reperfusion injury model[ J]. Cell Death Discovery,2022,8:399.
DOI:10. 1038/541420-022-01188-x.
Hao S,Huang H,Ma RY et al. Multifaceted functions of Drpl in hy-
poxia/ischemia-induced mitochondrial quality imbalance ; From regu-
latory mechanism to targeted therapeutic strategy [ J]. Military Medi-
cal Research,2023,10:46. DOI:10. 1186/s40779-023-00482-8.
Garza-Lombé C,Pappa A, Panayiotidis MI, et al. Redox homeostasis,
oxidative stress and mitophagy [ J ]. Mitochondrion, 2020, 51 ; 105-
117. DOI:10. 1016/j. mito. 2020. 01. 002.
Deng Z ,He M, Hu H, et al. Melatonin attenuates sepsis-induced acute
kidney injury by promoting mitophagy through SIRT3-mediated TFAM
deacetylation[ J |. Autophagy,2024,20(1) ;151-165. DOI; 10. 1080/
15548627.2023.2252265.
Tang C,Han H,Yan M, et al. PINKI-PRKN/PARK2 pathway of mi-
tophagy is activated to protect against renal ischemia-reperfusion inju-
ry[ J]. Autophagy,2018,14(5) :880-897. DOI:10. 1080/15548627.
2017. 1405880.
Wang Y,Cai J,Tang C, et al. Mitophagy in Acute Kidney Injury and
Kidney Repair [ J]. Cells, 2020, 9 (2 ). 338. DOI. 10. 3390/
cells9020338.

(ki H191:2024 - 04 - 13)

(£ 1005 7)

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Iba T, Ogura H. Role of extracellular vesicles in the development of
sepsis-induced coagulopathy[ J]. Journal of Intensive Care,2018,6:
68. DOI:10. 1186/s40560-018-0340-6.

FUL, . IREREAEAR SCHE M S REZETLABT AL [ 7], I PRAS S 2%
#%,2023,41(8) :618-623. DO ;10. 13602/j. cnki. jels. 2023. 08. 13.
Napolitano F, Giudice V,Selleri C, et al. Plasminogen system in the
pathophysiology of sepsis: Upcoming biomarkers[ J ]. Int J Mol Sci,
2023,24(15) :12376. DOI.10. 3390/1jms241512376.

Zhang YY ,Ning BT. Signaling pathways and intervention therapies in
sepsis[ J ]. Signal Transduction and Targeted Therapy,2021,6(1):
407. DOI:10. 1038/s41392-021-00816-9.
Stark K, Massberg S. Interplay between inflammation and thrombosis
in cardiovascular pathology[ J]. Nat Rev Cardiol ,2021,18(9) :666-
682. DOI:10. 1038/s41569-021-00552-1.

Jackson SP, Darbousset R, Schoenwaelder SM. Thromboinflamma-
tion; Challenges of therapeutically targeting coagulation and other
host defense mechanisms|[ J]. Blood,2019,133(9) :906-918. DOI.
10. 1182/blood-2018-11-882993.
Heuberger DM, Schuepbach RA. Protease-activated receptors
(PARs) ;: Mechanisms of action and potential therapeutic modulators

in PAR-driven inflammatory diseases[ J]. Thrombosis Journal ,2019,

[42]

[43]

[44]

[45]

[46]

[47]

17:4.DOI:10. 1186/s12959-019-0194-8.
Simoneau B, Houle F,Huot J. Regulation of endothelial permeability
and transendothelial migration of cancer cells by tropomyosin-1 phos-
phorylation[ J ]. Vascular cell,2012,4(1) :18. DOI.10. 1186/2045-
824x4-18.
Chelazzi C, Villa G, Mancinelli P, et al. Glycocalyx and sepsis-in-
duced alterations in vascular permeability [ J]. Crit Care,2015,19
(1) :26.DOI:10. 1186/513054-015-0741 -z.
Tang AL,Peng Y, Shen MJ, et al. Prognostic role of elevated VEGF
in sepsis; A systematic review and meta-analysis [ J ]. Frontiers in
Physiology,2022,13:941257. DOI.10. 3389/fphys. 2022. 941257.
Chen J, Chung DW. Inflammation, von Willebrand factor, and AD-
AMTS13[ J]. Blood,2018,132(2) :141-147. DOI 10. 1182/blood-
2018-02-769000.
Yajnik V,Maarouf R. Sepsis and the microcirculation; The impact on
outcomes[ J]. Curr Opin Anaesthesiol ,2022,35(2) :230-235. DOI;
10. 1097/ aco. 0000000000001098.
He J,Liu D, Zhao L, et al. Myocardial ischemia/reperfusion injury:
Mechanisms of injury and implications for management ( Review )
[J]. Experimental and Therapeutic Medicine,2022,23 (6) ; 430.
DOI:10. 3892/ etm. 2022. 11357.

(Wicki H 3912024 - 02 -27)



