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[Abstract] Sepsis, as a major problem threatening human health, requires urgent solutions to issues such as
early diagnosis, precise treatment, and improved prognosis. Lactate has long been regarded as a "waste" produced
during glycolysis. However, subsequent studies have found that lactate metabolic disorders are closely related to energy
metabolism remodeling in sepsis. Lactylation, as a novel post-translational modification of proteins, can regulate the
functions of multiple key molecules, thereby influencing the inflammatory imbalance and organ dysfunction in sepsis.
In addition, intervention strategies targeting lactate metabolism and lactation modification are expected to improve the
pathological process of sepsis through multi-target regulation, providing new ideas for the diagnosis and treatment of
sepsis. Therefore, this article aims to review the latest progress in lactate metabolism and lactation modification in sepsis,

with the hope of providing a reference for the precise diagnosis and targeted treatment of sepsis.

[Key words] Sepsis; Lactate; Lactylation; Histone modification; Non-histone Modification

DOI: 10.3760/cma.j.cn121430-20250807-00428

W BT A XA M S IR Sy R I 5 | ) s e 2k
SRR DI RERERE L e R RO AL R R A A
R, A TR B 2 R AR AR A — ORI . R REAE A o
B DI RERE T AR AN L RE R AR TS, i 2 v M 2
RGPR KA Z 7 HZL, LA AAEA T | 240 M A4
TGRS TR Z M) 2 B, SERR T DI RERERT . ik
BEAE AR YT T th e R R MR B )27 L I 1
I R X AT IR R A E AR OR 15T
TR T AR, IR BB IE 1 24, S i
PR — [l ok 7oA

TERA T RGO, #4028 01— R AL R,
T A VL = B MR (adenosine triphosphate, ATP) A 2B
BB . BRI, 35 B W I A R AR A D T R A
ATP, P4 i % 7 LR s S ) b 2R LR . Warburg
L0V B, W T AR FLRR 7 A M — SR, AR SRR TS R B
WA FUERAY Az, B A AR o FLIR I A LR B4 AR
WEREARINT 10 “IE )7, J5 2 R ARG UE ], SLEBR AL REAE
RETRARRL , 38 ] BELE AR FNBG 16 Y7 Hh S (8T 0 S %

AW R B, FLIR & 38 i #15 J5 18 11 (post-translational
modification, PTM ), UnFLEEAL . 2 WEALFBERR (LS5, 385
JHREERE 22 G i AR AT RE L LA oA ek L B 1 P A P o
DrRE TS B e T TR A B P e s W 4 S
FEREREFEATERA , LAY MeREAE O A2 W AL 1) 167 S A4
2%,
1 XEfER

Z 52 PubMed . Web of Science . ScienceDirect . 11
R 7 Bl MRk 55 B o KSR EBE S 2020 2
2025 4, B RIALRS sepsis ., lactate , lactylation | histone
modification ., non-histone modification ; 71 S 2% 1) £ 45 I 7
i FLIR | FLIRAL A B AR E B . WASRIE
© W RMeREE | FURRAC Il FLRR f A8 1 1) il e PRAIF 5T
A RRH DG SCHR Hh 4 e Jo 1 SCHR 5 @ £k L 18 3 ml i R IR
@ WM S, HEBRbRE : O =R LRI ; @ Tk
ARIA SO 20 SO AR S0, R R 5 A
P IR S 5 B9 7 BRI T AR, [ A 2R A O STk A 275 5C
ko WA TR 896 i , 28 25 1 | ) B Al AN 207 e /5 A A



- 490 -

FRAEAG TG B BE S 2026 4F 5 H 45 38 %45 58] Chin Crit Care Med, May 2026, Vol.38, No.5

132 5, i — 2B Bl i 4 SR, e 46 4 SCk, Horprh e
SCHR 2 4, JESCSCHK 44 55
2 FEK R EMER I
2.1 WEERRERTZLIRIG AL RS W B « AEEe A BT T4
Jo ATP (TR Ahn, MFLRRAE N “HRRL” sk s
PR = A FLIR 1) 2R AR, 2 =R IRIE I (tricarboxylic
acid cycle, TCA) ZZ I, FE0T A BE A a3 4%, 4 4 7 AN
J AL g TR , TR R Bd S o FLIR Y SLRATE I
AL IERWREN 1.5 ~ 3.0 mmol/L, FEHHAE B 1 7L
e AT IAE] 20 mmol/L LA I, FLER T i 2 il ™ & 1 fa 5
SIEAEIAEZAL "L LR A TG R, R
HURR B E  BUMPGERR . IERIE T, BRAR AR il 1t
FEHEM, FEA A1k A N ERIR , J5 #5785 R bR il
i TCA HEFFACI e st e S 1a] , D) e 4 K eobir 1A o g e
5, FLIR A A 3G, () sf i T e Il (i P R 3 T %
PR P A R ) ZL IR HEFR 5 s ma ML i s A, T il s LR i
I, F TS S B DR KU S
22 FLRMAYETINE - PR S AR W AR R
PR, HAE AT AR v, L8 A J8) 3 o e e o 5
YEREIE os , /N BUZE S B RS T LR 1 ) FH 23 b e 4 v
L3 ZEAR RS T e Ao 2.5 1. h TR 5
HEIHRAL T AL TR HRTR A B e A A 2 Al v Tl 4
AT R FURRAE S L RIS, A 75 E AR A
KRG FLRR T LA L ATRER, H: 60% TEIFIE | 30% 76
U0 B S 2 SR S N DR, S HABZE A R
VB Ry A A, ZLER v UM RS TR 40 L 2% B Al 2R 1
S G Hoque 21 S 8L, 70 B 37 3 o A SLIRR I

B2 WAL B E WA, L7 A A4 28 41 PR S 2 BRI i
U AN IR T 1 7= A MR 32 52 i, L0 4 55 — o ) 4 g
{553 BEAT G, 120 BE VS T G B AR 24K 81(G protein-
coupled receptor 81, GPR81), B AU FLER 35 T A i
PR FRFEAS . PEHRIE, GPRS1 XFZLERIMSE A SI# &, 7l
FRTE 0.1 ~ 30.0 mmol/L I ZEFEMEHL T GPR8ILAEN H 43l
S UME 50 F R AR 2 59 g dt AR A 5 05 )
ST LRI AT LA o A 5 (8, T S R A
TR AL AT 22 i TN IR R 2E A TCA, 7= A B2 ATP, [R] #1361
Wm0 eah, FURRAE T S e B rh A AR Y
PERI. ABRSE 2, SRR AR R R 4128 A AL AL iy
VE RIS HEST Se R e gicdz A 56 . kvl WL, SLIRIE AR bt
PR figp ok P P2 A 0 PR A LA AR 3 i il A
WAHEZEN.
3 HBRKES FILHE RERFR

AL I A MR 1) G BEAM ] B B 2 S EEAE

LB UM —Fh Fe WAL 248 M0 , v LUAE AN IS DNA 7
BT OL T 7= AR ] s A AR, I AF R, 2T
L B S Ik EEAE X R B 2. Zhang 2517 T 2019 4E
RILT —Flopi 10 2R A5 2= A i, BV s PR AR ZE I FLIR L,
UERHZLAR v] BeTE i (F 20 8 U ZLIR AL, NI S 5 s B 2

Bk, HATE A A E A FLRR AR 2 MR B 4 i
FEAE BR TR A h R BUX MBS B e AR 4 2 1 v )
FEAFAE X R

3.1 AHRAFLRRAE - 218 PTM fE5 5N AT T
T AR QA 20 PTM, in 2 BEfk . FF Ak Al
A R Z R S S MERRE R BERE . FLRRAE A AR I
JIEH) 38 3 FLIE AL U T B DR 5%, OF 2 5 4% Ao BRI A 35
o WFFT R, A8 H H3 4 18 [V #Hi &R (histone 3 lysine 18,
H3K18) 2 5Hi 5 is RS SR py ik = 1M H3K18 7E
SIS T A AR . fE—Tighysesh &, b
P H3 26 18 (a2 BR AL RR AL 1811 (histone 3 lysine 18
lactation, H3K18la) 7K~ 1] i 2 B ARG e 75 i /) Bl 2% P 4 ¢
20 B PR K-, [ B P 0 8 200 M DR 7K, BT i % i
SR IR R MR G RATST % B, H3K18la 1E
{2 5 A TR R 1Y S0 ] I B A 20 Th B A A L (HR TR
J5 A KR &, s T s S 1 e R BE AR OG5 kR,
H3K18la {1 215 S IEUEAE, # /K- H3K18la siF 2
b WA S R 4 Ak, (ELK — ST TE WA A4 AR DGR TE A 5
IEAN, H3K18la 5 {12 % 20 Mg I 7 1 41 i A 25 -6 Fdit 4 2 fifd
T A A 25 -10 SR IEARSC, ST A B RORS 2R A 1 1Y
RIS AR ST IR PERT ST R, H3K18la
s ARA I A YRR R, AT T IR AR AR OC Sk
WG 8 3 253 I £ SRR S 0 0 AR R B
A/ B CDS T 41 g H3K18la Jz H3KOla FY & 4 7] 1
ST CD8™T 4t i Bh R 1) IG5 KL X 1 e sk ke hh ), FLad
L i AR R 22 W A% 34 A2 08 7 H3K18la K H3K9la 23521
CDS8'T AR A Th e, AT B S ™ S HIRFsT %
1, H3K9la 7R MR S B 5 DR 40 e i B R 3 3k 08 4y i
SRR, AT R (3T SRR e s
B db o ok BB/ INVE R g R LR ] A T A
FLIRAE Rl H4K12la, 76 Tkbkb . Rela il Relb %5544 5
DR F Bh TR B W AT TR ST R S R
WAk, A58 & B, i SRR IR #4342 5 11 1 (monocarboxylate
transporter 1, MCT1 ) BRI e B 1Y L R B a3 B A i
MCT1 b 9208 11 HAK12la B9 7K V- FF 2 F F g 40 i rh % 1k
EIEJL/(%—B (transforming growth factor-p, TGF-B ) B SRR
Gy, TGF-B BEfFIE R TCFR SZARE A MRET A2 , JI R
JEAR AR s WIS S A e L PR S A 4/ BURSS 5
h, FURRHE 2 2 RO S8 ALY AL 2 LR AL E i
ik, TN AR5 5 AR S, b LI 1) A i, DO Ao £
W, g R R AR LR LB T RELE BRI T K
RT3 AT — € VS RE B B RTOFE 24 h e i Jr i, 5
JHREERE A O AR I FLRRAG LA Rt — PR LUK Rl
BEAE A IS W L ) Y57 TP REBTIE 1

3.2 AR PRI « AR R A FL R A B AR
TN SR | AR MO oh o i 14 . AR R,
JHREEAE ) ™ R R A3 5 LR I B B R K7 K i 7%
RIEEH Bl (high mobility group protein B1, HMGB1 ) KR



FRAESE TG S B BE S 2026 4F 5 H 4 38 45 5] Chin Crit Care Med, May 2026, Vol.38, No.5

. 491 -

Y1177 HMGB1 & — 7 phy 3% 4 A L W40 7= 2 9 32 A7 A
FRAR I, 5 IR P LR K ERUE . HMGBI 7EFLRRAY
VERTF AR AFLR M OBt L . TESRIRS R T,
G 240 L T SRS MR E LR i 2 T 1L p300/ BRI T
N TCIESS & B I HLEE 2E HMGB1 & AR FLIR b S L Bt Ak
M. AEHRIS I HMGBY Gl SR A s A, SR Y i 58
BV, SN A T 50 PN B R R RE (e R —
BRI ML R, Lk A 2445 2 11 1 (mitochondrial
fission protein 1, Fis1 ) FLER L AT fE LRI A ) FE 2448 {ff ATP
Pk S SRS M S B AR DT B A A A 1
— IO R RE R OC U B A5 3 3 ) S 0 S AT R 5 S
Ela W 2 (pyruvate dehydrogenase Ela subunit, PDHA1) 5
CPRAR AR 2= B &, 520 Fis1 FLI AL I n
a2 B s 5 AR T S S IR B B PDHAL B
WEARFLM K & Fisl SUAL , i B . %
75 5 RNA 254 2 1 (cold-inducible RNA-binding protein,
CIRP) & —FIARXS 437 Bttt 18 000 A% 1, TEA PR AL
(IR 3547 23K, 7824 RNA PR AL MeREME R s o
1L CIRP K- FHis, 3 B 5 28 B 0 = ARG
AW A, SRR N2 5 B CIRP B FLIRAL, £t flf HE M 2
JAZ I B B 20 0 5, B B ) 4 B A R] B2 5 4R Sh CIRP
REAS S | 5 A0 A RE SO, A4 75 L W 4 N AR e R A A PR
TR P9 % DI REREAS ' ITLesE e 3L (L 1B 1y T Y
BT 2 (B BRI AL 0 7 TS0 R it , HL F AiTwR
FEL I SR B B, N 22 1 AR T 1 7 2 P

4 MREEPILEREIREAEXNA

4.1 FLRJEMERE IS IBT B 00 U B9 2 AR - MFLER K
S CAF N MR AE L2 W 23 2 | 155 ) K% P9 1A B EL R I
IRFENR . ARTFE R, FLR LU DR B sl i o r P31
RE IS, A5 PP BT A 1 I IO A AR 26 , AT Ay T fie
AR FRICRA IS BUR SRR . MR 3.0 JEUUE
TELE 1 FE 0 BOWAASZ I3 L 1L FLIR K P22 5 T 2 mmol/L
AV IR PEIR S i S iR — ' TR IR iR
FLRRES T 4 mmol/L, FL A MENIRIER 2 g s 7. LM
AU MEREAE 12 Wi 5y T30 i EL AT LU 52 ] 64 A= W i
Yy, SRR P AT BT FHE AR

4.2 FURTEIRIR ERIRHT : A BTTE R, FLIREN A T
T 38 3ok A FAUAT RS T 67 7 A SR WS4 0 TR A A
e B, BT SO O BN SR E AR R R
ZERARW], FURREN AT LA A Mo HI T35 97 0 5 375 = A IR
B RIOTPERG 05 | BT /R 2 SR w0 Sy 0B 2 FLIR
TEAS R SAE VPR ) A 2E S e Pt AR, IO FH L RAR G
I 7 AT G RAE PRSI A AU | 388y 7k HAT RN S v
i 1R LR 12 R 1 FOASERCR . LR AE R Py
RAERIBE ST, UL DK TE S LR A R e Kl , TR FLIRTE
— RGN RAEVE S AR AT IR R B OR3P 70 B A AR B4
MR, BT, OGRS R WA TR A B T e
SE R FER AN , (HOC T FLIR A i S LR AL A i ) Th A

I8, R SEF T B TR L
4.3  FLRR LI MITE e FRAE VAT 7 T VR AE « Zhang 451 4
LRI Bh 3k —HE S, RIPLIR AT LA 2o £ a2 5 0 40 i AR
PR B AS I S REAS R L 05  % Ak Y 1 I 440
— A3 S ML (4 48 50 ) 1 M2 (B 48 ), 15 W 4 7 .
1 Ak 4 VR FH T B8 AL AT o I A 41K TCA T6 R ) M1 6 78
BERS AR L 5 TCA TR LAY M2 7Y, M 2405 11
£, I ELAE S8 0 ) G g B BT AR T, R R R TR A 1
(programmed cell death ligand 1, PD-LI ) B —F T EET
G REANE E S . ABFSEIESE, PD-L1 fig 594
AR R A IAET 1 (programmed cell death 1,PD-1)%54,
A B TR S kiR L TEAERE R (e, FLIR R
fEiE PD-L1 i 8h 7 L8R A FLme Ak, Wail 20 2 L fe
F 0] F T TR £ 2 % PD-1/PD-L1 40l 30 o e 2,
K BRI A8 S D1 2ok 38 4 o 10 2 Jv kg G 8 4 i
RS, I FL 2 R Ay 4N 2 R T 2 A bk 2 A0 i R 0 . B
i WMEEEAE FELL I (R 1 K, G 41 ] & A R I K, R B2
B T AR A 1 A R 2 B 2 e 1, 3K TR R AR
PTG R BRI FEMRE YRR S T, PD-1 7E T KL
A F 8, PD-L1 e Sz B s an b
PD-L1 %3k /K F 5 Bk an i % 28 d s RME Y. 75 H
WAL EE A AR 5 1 e /s RS RL h, PD-1 BlBR /N B
TEHE R A T 5 5 SR o8 RS2, 76 M A sh i i v 22
PD-1 5§, PD-L1 HLARLNE 5, H B A7 R e e .
I, 30 5 A G 2 R AR B B PD-1/PD-L1 3 B A 7 00 28
WL AR MEEE TR YT VAR Tk (R E TR R AR
AR 5 AL AR Z A B FR 2 2R T A L X
R S R P AN A g I G 8
5 HFHESRZE

LI A R K L1 A AB WA R e B0 119 B & e ol A v L
A HEAER  HHIRE A 4L S B A 1 F R A TRt
—B WS . FEASRBIE R o AT B AR I FLRR A AR
VARG e 25 R M DGR3 B P LR AR L 18 A LI T
Tt , SRAE G MR RS Y FiLIS , PR AT, R HAiHL
WA, 595 2 2B RS ) IRARR, 7m0 &2 2%
A B R | R ICEERE IS TR T RE T %
FERR A RS N R 25 0p os
B3 3k

[1] Rudd KE, Johnson SC, Agesa KM, et al. Global, regional, and
national sepsis incidence and mortality, 1990-2017: analysis for the
Global Burden of Disease Study[]]. Lancet, 2020, 395(10219): 200-
211. DOI: 10.1016/S0140-6736(19)32989-7.

[2] Singer M, Deutschman CS, Seymour CW, et al. The third
international consensus definitions for sepsis and septic shock
(Sepsis=3)[J]. JAMA, 2016, 315(8): 801-810. DOI: 10.1001/jama.
2016.0287.

[3] Matsuda N, Machida T, Hattori Y. Molecular mechanisms
underlying the pathogenesis of septic multiple organ failure[J].
Nihon Yakurigaku Zasshi, 2024, 159(2): 101-106. DOI: 10.1254/
pj.23109.

[ 4] Vincent JL. Current sepsis therapeutics[]]. EBioMedicine, 2022, 86:
104318. DOI: 10.1016/j.ebiom.2022.104318.

[ 5] HuiS, Ghergurovich JM, Morscher RJ, et al. Glucose feeds the TCA



- 492 -

—
=)}
[

—
—_
(98]

[

[14]

[15]

[20

[

[21

[

FRAEAG TG S B BE S 2026 4F 5 H 45 38 345 51 Chin Crit Care Med, May 2026, Vol.38, No.5

cycle via circulating lactate[J]. Nature, 2017, 551(7678): 115-118.
DOI: 10.1038/nature24057.

Warburg O, Wind F, Negelein E. The metabolism of tumors in the
body[J]. J Gen Physiol, 1927, 8(6): 519-530. DOI: 10.1085/jgp.
8.6.519.

Yang K, Fan M, Wang XH, et al. Lactate promotes macrophage
HMGBI1 lactylation, acetylation, and exosomal release in
polymicrobial sepsis[J]. Cell Death Differ, 2022, 29(1): 133-146.
DOLI: 10.1038/541418-021-00841-9.

Zhang T, Chen LJ, Kueth G, et al. Lactate's impact on immune
cells in sepsis: unraveling the complex interplay[J]. Front Immunol,
2024, 15: 1483400. DOI: 10.3389/fimmu.2024.1483400.

Levy B, Gibot S, Franck P, et al. Relation between muscle Na K"
ATPase activity and raised lactate concentrations in septic shock:
a prospective study[J]. Lancet, 2005, 365(9462): 871-875. DOI:
10.1016/S0140-6736(05)71045-X. Erratum in: Lancet, 2005,
366(9480): 122.

Li XL, Yang YY, Zhang B, et al. Lactate metabolism in human
health and disease[J]. Signal Transduct Target Ther, 2022, 7(1): 305.
DOI: 10.1038/541392-022-01151-3. Erratum in: Signal Transduct
Target Ther, 2022, 7(1): 372. DOI: 10.1038/s41392-022-01206-5.
Liu ZQ, Meng ZB, Li YF, et al. Prognostic accuracy of the serum
lactate level, the SOFA score and the qSOFA score for mortality
among adults with sepsis[J]. Scand J Trauma Resusc Emerg Med,
2019, 27(1): 51. DOI: 10.1186/s13049-019-0609-3.

Jha MK, Lee IK, Suk K. Metabolic reprogramming by the pyruvate
dehydrogenase kinase—lactic acid axis: linking metabolism and
diverse neuropathophysiologies[J]. Neurosci Biobehav Rev, 2016,
68: 1-19. DOI: 10.1016/j.neubiorev.2016.05.006.

Nocito L, Kleckner AS, Yoo EJ, et al. The extracellular redox state
modulates mitochondrial function, gluconeogenesis, and glycogen
synthesis in murine hepatocytes[J]. PLoS™ One, 2015, 10(3):
€0122818. DOI: 10.1371/journal.pone.0122818.

Levy B. Lactate and shock state: the metabolic: view[J]. Curr Opin
Crit Care, 2006, 12(4): 315-321. DOI: 10.1097/01.¢ex.0000235208.
77450.15.

Nolt B, Tu F, Wang XH, et al. Lactate and immunosuppression
in sepsis[J]. Shock, 2018, 49(2): 120-125. DOIL: 10.1097/SHK.
0000000000000958.

Hoque R, Farooq A, Ghani A, et al. Lactate reduces liver and
pancreatic injury in Toll-like receptor= and inflammasome—
mediated inflammation via GPR81-mediated suppression of innate
immunity[J]. Gastroenterology, 2014, 146(7): 1763-1774. DOI:
10.1053/j.gastro.2014.03.014.

Morland C, Lauritzen KH, Puchades M, et al. The lactate receptor,
G—protein—coupled receptor 81/hydroxycarboxylic acid receptor 1:
expression and action in brain[J]. J Neurosci Res, 2015, 93(7):
1045-1055. DOI: 10.1002/jnr.23593.

Cai TQ, Ren N, Jin L, et al. Role of GPR81 in lactate—mediated
reduction of adipose lipolysis[J]. Biochem Biophys Res Commun,
2008, 377(3): 987-991. DOI: 10.1016/j.bbrc.2008.10.088.

Cai X, Ng CP, Jones O, et al. Lactate activates the mitochondrial
electron transport chain independently of its metabolism[J]. Mol
Cell, 2023, 83(21): 3904-3920. 7. DOI: 10.1016/j.molcel.2023.
09.034.

Llibre A, Kucuk S, Gope A, et al. Lactate: a key regulator of the
immune response[J]. Immunity, 2025, 58(3): 535-554. DOI: 10.1016/
J-immuni.2025.02.008.

Ziogas A, Novakovic B, Veniriglia L, et al. Long—term histone
lactylation connects metabolic and epigenetic rewiring in innate
immune memory[J]. Cell, 2025, 188(11): 2992-3012. el6. DOI:
10.1016/j.cell.2025.03.048.

L BRI PHB TR R FEAE TP A 1R HTRIT ST HE R ()],
Hefa T SRR | 2023, 35(9): 995-998. DOI: 10.3760/cma.
j.cn121430-20230404-00243.

Zhang D, Tang ZY, Huang H, et al. Metabolic regulation of gene
expression by histone lactylation[J]. Nature, 2019, 574(7779): 575-
580. DOI: 10.1038/s41586-019-1678-1.

Ma W, Ao SX, Zhou JP, et al. Methylsulfonylmethane protects
against lethal dose MRSA—-induced sepsis through promoting M2
macrophage polarization[J]. Mol Immunol, 2022, 146: 69-77. DOI:
10.1016/j.molimm.2022.04.001.

Chu X, Di CY, Chang PP, et al. Lactylated histone H3K18 as a
potential biomarker for the diagnosis and predicting the severity of
septic shock[J]. Front Immunol, 2022, 12: 786666. DOI: 10.3389/
fimmu.2021.786666.

Li X, Shang Y, Zhang JL, et al. Predictive value of H3K18

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[40]

[41]

[42]

[43]

[44]

lactylation for early detection and prognosis of sepsis—related
acute respiratory distress syndrome: a prospective observational
clinical study[J]. Shock, 2025, 64(2): 154-160. DOI: 10.1097/SHK.
0000000000002601.
Raychaudhuri D, Singh P, Chakraborty B, et al. Histone lactylation
drives CD8" T cell metabolism and function[J]. Nat Immunol, 2024,
25(11): 2140-2151. DOL: 10.1038/s41590-024-01985-9.
Sun CG, Li X, Teng QL, et al. Targeting platinum—resistant ovarian
cancer by disrupting histone and RADS1 lactylation[J]. Theranostics,
2025, 15(7): 3055-3075. DOL: 10.7150/thno.104858.
Chen C, Zhang YG, Zang Y, et al. SIRT3 functions as an eraser of
histone H3K9 lactylation to modulate transcription for inhibiting
the progression of esophageal cancer{J]. Mol Cell Proteomics, 2025,
24(5): 100973. DOI: 10.1016/j.mepro.2025.100973.
Wang YT, Li HY, Jiang SM, et al. The glycolytic enzyme PFKFB3
drives kidney fibrosis through promoting histone lactylation—
mediated NF—kB family activation[J]. Kidney Int, 2024, 106(2):
226-240. DOI: 10.1016/j.kint.2024.04.016.
Zou Y, Cao MB, Tai ML, et al. A feedback loop driven by H4K12
lactylation and HDAC3 in macrophages regulates lactate—induced
collagen synthesis in fibroblasts via the TGF- signaling[]]. Adv
Sei (Weinh), 2025, 12(13): €2411408. DOL: 10.1002/advs.202411408.
RS SRR AR L A L FLIRA TR SOD2 FLIRALIEMifE /)
SUBR eI — FRREVERL O AR D). TR AR 2 B AR | 2025,
34(4): 562-566. DOI: 10.3760/cma.j.issn.1671-0282.2025.04.016.
Yang H, Wang HC, Andersson U. Targeting inflammation driven
by HMGBI[J]. Front Immunol, 2020, 11: 484. DOI: 10.3389/
fimmu.2020.00484.
An S, Yao Y, Hu HB, et al. PDHA1 hyperacetylation—mediated
lactate overproduction promotes sepsis—induced acute kidney injury
via Fis1 lactylation[]J]. Cell Death Dis, 2023, 14(7): 457. DOI: 10.1038/
s41419-023-05952-4.
Qiang XL, Yang WL, Wu RQ, et al. Cold—inducible RNA-binding
protein (CIRP) triggers inflammatory responses in hemorrhagic
shock and sepsis[J]. Nat Med, 2013, 19(11): 1489-1495. DOI:
10.1038/nm.3368.
Gong T, Wang QD, Loughran PA, et al. Mechanism of lactic
acidemia—promoted pulmonary endothelial cells death in sepsis:
role for CIRP-ZBP1-PANoptosis pathway[J]. Mil Med Res, 2024,
11(1): 71. DOI: 10.1186/s40779-024-00574~z.
Noe JT, Rendon BE, Geller AE, et al. Lactate supports a metabolic—
epigenetic link in macrophage polarization[J]. Sci Adv, 2021, 7(46):
€abi8602. DOI: 10.1126/sciadv.abi8602.
Berg—Hansen K, Gopalasingam N, Pedersen MGB, et al.
Cardiovascular effects of lactate in healthy adulis[J]. Crit Care,
2025, 29(1): 30. DOI: 10.1186/s13054-025-05259-0.
van Gemert LA, de Galan BE, Wevers RA, et al. Lactate infusion as
therapeutical intervention: a scoping review[J]. Eur J Pediatr, 2022,
181(6): 2227-2235. DOI: 10.1007/s00431-022-04446-3.
Caslin HL, Abebayehu D, Pinette JA, et al. Lactate is a metabolic
mediator that shapes immune cell fate and function[J]. Front
Physiol, 2021, 12: 688485. DOI: 10.3389/fphys.2021.688485.
Yi M, Niu MK, Xu LP, et al. Regulation of PD-L1 expression in the
tumor microenvironment[J]. ] Hematol Oncol, 2021, 14(1): 10. DOI:
10.1186/s13045-020-01027-5.
Huang ZW, Zhang XN, Zhang L, et al. STATS promotes PD-
L1 expression by facilitating histone lactylation to drive
immunosuppression in acute myeloid leukemia[]]. Signal Transduct
Target Ther, 2023, 8(1): 391. DOI: 10.1038/s41392-023-01605-2.
Hotchkiss RS, Monneret G, Payen D. Immunosuppression in
sepsis: a novel understanding of the disorder and a new therapeutic
approach[J]. Lancet Infect Dis, 2013, 13(3): 260-268. DOI:
10.1016/51473-3099(13)70001-X.
Zhang Y, Li JB, Lou JS, et al. Upregulation of programmed
death—1 on T cells and programmed death ligand—1 on monocytes
in septic shock patients[J]. Crit Care, 2011, 15(1): R70. DOI:
10.1186/cc10059.
Huang X, Venet F, Wang YL, et al. PD-1 expression by macrophages
plays a pathologic role in altering microbial clearance and the
innate inflammatory response to sepsis[J]. Proc Natl Acad Sci U S A,
2009, 106(15): 6303-6308. DOI: 10.1073/pnas.0809422106.
Brahmamdam P, Inoue S, Unsinger J, et al. Delayed administration
of anti-PD-1 antibody reverses immune dysfunction and improves
survival during sepsis[J]. J Leukoc Biol, 2010, 88(2): 233-240.
DOI: 10.1189/j1b.0110037.
(Hickii H 41 - 2025-08-07)
(ARSCH - AR SKARTE)



