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[Abstract]

sepsis. However, sepsis remains the main cause of high mortality among critically ill patients worldwide. Early diagnosis,

In recent years, significant progress has been made in the study of the complex pathophysiology of

timely treatment, and accurate prediction of the prognosis are crucial for the successful treatment of septic patients.
Lactic acid not only serves as a diagnostic indicator for septic shock but also participates in the immune response process
of sepsis. It regulates gene epigenetic regulation through lactylation, thereby affecting the expression of related genes,
cellular metabolism, and the immune response of the body. Therefore, it may become a new target for the treatment
of sepsis. Lactate-related indicators, such as lactic acid/albumin ratio (LAR) and lactic acid/hematocrit ratio (LHR),
also have important value in the prognosis assessment of septic patients and are superior to the evaluation efficacy of a
single indicator. This is of great significance for timely detection of the changes in the condition of septic patients and
their risk stratification and precise treatment. This review focused on the relationship between lactylation, lactatization,
lactate-related indicators and sepsis, as well as the latest research progress. By revealing their roles in the occurrence,
development and prognosis of sepsis, it provided new ideas for clinical diagnosis and treatment, uncovered new
mechanisms of disease onset, guided disease risk stratification, optimized existing treatment strategies, and also offered
new references and directions for basic research on lactate-related indicators.
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P Al v, SERERAEA AT 3000 5 AR B EEAE , 5 3L
25600 J7 NBET 1, —IEE X IR 44 S B EAE Wa o B
(intensive care unit, ICU) BRI B, ICU RERAE KRR N
20.6% JRAEHR A 35.5% , 1™ T W REAEJR AR 3k 50% 7
Sepsis-3 W4 M BEAE B MUK R GL 77 £ S8 0 S g 2K I T
SR A B2 FIAS T ORI (I R LA B AE . MedE IR T2
HERTAE ) — AR A LR SV A BERS  FE LB
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JHRFEAE I Hh T ERAAR DI RE 2 40, — SR RRAGIA 52 B,
WP IR FEIEFAEOLT  FERT S 70% ~ 75%
FLIR , FLRRIE A FLRRIEPR R IE ANTIE . IRARAE R Hh B
JEFAG I SR XS L 14 375 o A I B T B L AT 3 LR
KT 5 TR, T E e 3245t o ] B LA Be i o i 2k
VE R LRI AL J i il oAb, ZURR o I d i B EHE AR
WP HEAT I R, IR REAE AT B0 D REA 1 , B X FLRR Y
HEMTEBRAE S B . HUATEA S T T K A H I, 4%
MBI T o & B H TR REE 5 3 S B ERRT B
B2-"FF bR R SZ A S 70 T B B Ao iR A - - —
WEfR IR (adenosine triphosphate , ATP) i K E TN AE ATP, 14
B EREAE T 7 A A R T XU o I 5 0 7
B UIREHEAT ST AU AIE 5 S5 e 2 20 L AR oy R e SR
ORGP, B R S 4 o 2R B B ATP JE AP AE )
AE R, IX AL EEAUIARTEAE 58 SO ol A v i 5 3 IRH I A, DA
[R5 N (1=t O N DM W3 K [ EAR i (A
B B LK B TR
2 IAESERESERNRREITRE

FURRA AR AU T b5, 2 5 T BRFEAE (14 o2
IR RREARE 1Y G5 SN A2k H It 200 R 56 R B i R e
M 4u M , 38 15 G Toll 5244 (Toll-like receptor, TLR) F1#%
#:55% [N T-xB (nuclear factor-xB, NF-xB )/ ELIZ A0S S 7
Rel ZE05 7 £ 2 5 A ML A (445 R IR SE I T (tumor
necrosis factor-a, TNF-« ), 4 40 L/ 2=-1 B (interleukin-1 B,
IL-18). IL-6 % )-S5 2 F AL LA cecum ligation
and puncture , CLP ) JEEERE/NR T, FLIR 15 SRR TR 2 14 2
(hydroxy carboxylic acid receptor 2, HCAR2 ; —Fl G B FREG
SR TR AL W20 . e 0 B L A8 SR 4 i A/ IR
JE L P38 ) 0 L 1T HCAR2 I8 2 4 i F W4 (T g
AT R ) PO, DA TTTREARR S E S5 I AR BE RIAE T4 5 1%
WFFEUESE , 32 FURRMAR W T T30/ B £ 715 1F ) 1 2 52 A= B
ERAKH/NRE K, AR FLRR X R (M1 RY)
Wi 240 L B AT Z2 Rb IV T, A5 BELAS AL | BHmE A . JAE
JIMAZEE R ARIN T | AP T T AR D T g
Z Wk (lipopolysaccharide , LPS ) 55 1 I 41 472 ¢ 41 i [
TR,

WA TR, FLIR 23 0L BERFEAE A RE SN 19 & A=
Sirtuin s —JE I8 T ELALAE W) i sy B2 (R T A A0 T i e e
TR BRI B 11 25 ZBE AL, 5% SIRT ~ SIRT7
Hirh SIRT6 XF41#E 1 H3K9 ()2 LBELRHE VA5 . NF-kB
I 1986 4F K B —F B AR SR SR 1 RS S R
ANEIGA P ERS ARZE A A A A B R A DGR K]
Fo WFSEEIA, SIRT6 FIHIH] NF-«kB 75310 RAE R 5 1M 7E
JHeRERE Hh , FLIR T 3 5T U SIRT6 (k2 H3K9 Z Ak,
HETT75 5 NF-xB $EEED S 5808 X 1263k i, NI fR k5 E
S RERY S 0 et FURRAE e T H S S0 P G K e
AL A ISR W AN B L ] RE A AR R IR BEAE S BE W IE Y

BERTZ—
3 AR EREE
3.1 HAEAFRM  URA MG, R EEE S
SRS R U] S LR A A B G AR
(R RE 52 MR R DG BE R 23 | 2 M A RN A8 SO, NI 2
S IRFEAE A AR B R . FLRR A R TR 2019 AR4R
WH5E N G138 i 2 5 O 5 B3 (Western blotting ) fIE5K
THE A FLRRACBIR I AEAE T UE R FLRR A W A 1y w1
W, T LA A 2R A i R ak S FLER L (lysine lactylation,
Kla), HAMEE L-ZLIRELRRES LA AR it 7 e L 2R
EEN Y% S,

AT TE B AR ) M1 OB A f b, 24K
F1 Kla GRIEH] 785 HE R e 7 R AT i M1 R
WEANE 2 5 T IRARAE (0 e S ik o A, FLIRR AT LAE
V41 4R P H3 a2 18 R HEFLIR AL (histone H3 lysine 18
lactylation, H3K18la ), 3 il # 4R AMAE (40 IL-2 IL-5.
IL-6.11L-8 . IL-10. IL-17 . a-T#ZE (interferon-a, IFN-ar ) Fll
TSR 1 (arginine 1, Argl) ) AYF=AE DTS AR 250 o I
ANMTIR BN B 2 ™ Ma AL FH N U R IR et
TGS T LAl ok o (melhyl sulfonyl methane, MSM ) Xk it
FH SR UM 4 25 (2 5 49 ER B (methicillin resistant Staphylococcus
aureus, MRSA ) JBUL () 5200, FRHH MSM. 1] 38 i3 S AR AH OC
MIFLIR/H3K18la/Argl IB42175 S E WA i e M2 MEHUH AL, D)
Bij 1L ZHE A ik f) MRSA U, H3K18la A 3 ik 52 0 F
RS EFER I 3 (methyltransferase-like 3, METTL3 ; m°A RNA
HSLHERE [ 10 A AL TR ) R YTH NC-HTJE R ZERS RNA
ZEAE T 2(YTH Nﬁ—methyladenosine RNA-binding protein 2,
YTHDF2; AJ U RIS G54 47 moA 1EHif RNA I IERE% )
SEBREIFRIR , SR RERE | 45 1 968 FHHR 8 68 3008 1 & A - A G
I (METTL3  YTHDF2 /3 512 15 F AL A mRNA A1),

Chu %5 7 {5 SRS G T AR M i A% i
R B ZE A H FLRR AL B e, R TEAR T 8 v B R O
JE S 5 H3K18la TEALFG RS FEHTE A I T A 2 10 h 1
A FRIR TR IR R R 58 2 IR P Rk by, HHRIAK
Elzlir?ﬁ%ﬁﬁﬁ%ﬂzﬁ(sequential organ failure assessment,
SOFA). TCU FEBERF ] | ALK S ] AIFL KPS IR ARG,
F W] H3K18la J& 5 IR BEVE IR 5 812 W7 B U 25 VAR G 14
e IR EY)

FLRRALAR AT ST T] LA R 4 o R BEAE (IR T S (AT (4
R FET XS FLRR AL A S A B D B A IR A BRI , i
U P R LAY R AR AN (] B B S E - 5 S RS
AT AMAIRYT
3.2 ARHAEAFLRA AR E AR FLRRAE SR AR
Y S B TPl R I, TE AR AE W A E R R iRl RE AN
WA Wan S R B (AR E 1 R R T R
FRAGAL A T AR AR A FLRR L A 10020 Tk dkE
Sun 25 ENFLEN AN P AT T AR RS AMT  E H
2 HI AR A FLRAGA S, BDAL B H2A 5 4 (i 2R 5%
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3 (histone H2A lysine 4, H2AK4) FI4LZE H H2A 55 9 (i
MR8 3E (histone H2A lysine 9, H2AK9), HAEAEHAE M &R
T AT FLIRA AL L, B R RS A A IMA LS S IR E A 1
(high mobility group nucleosome-binding domain-containing
protein 1, HMGN1 ; —28L (A2 &8 1, E IR LS G4
/MR L B R St G (5 BT R, WIS DR 25 ) e
MK ABERRZE 1 1 (nucleophosmin 1, NPM1 ; —F1
s HZIIRemE B B, 20 TR ) B
PEAEAET -2 1 4 (programmed cell death protein 4, PDCD4 ;
— P E LA R I A ). PHD #5281 3(PHD finger protein
3, PHF3 ; —Fh e o AH CHE S92 T ). Yang a1 R
T HT RO 19 2B SR AR DG 40 B2 (hepatocellular
carcinoma, HCC) BAS f) 42 BRFLIR RIS 70 BT 45 58, A O
AT ST AT IR ) 545 FLIRR 20 27 M B 3 B~ i L 0
9275 4~ Kla S, Jrh 9 256 AR A FARALE -, %W
Kla S FR2H 85 PR st ildas 2 A i (1 o (A5 PR
Kla fE e300 2 5 R AR A, 45 —DRIRIE IR L2k b
YRR IRNIR AL R Q. AZIAT AR A B, R
TR ST -2 2 28 (v i & iR 7% 2% [ adenylate kinase 2-lysine 28,
AK2-K28 5 JIRH RR M -2 R AL ATP AR sl R A 1A 5 —
12 B (adenosine monophosphate, AMP ) 306 78 A2 il W iR
B (adenosine diphosphate, ADP) 1) GRS ) L4k AT il
JiH R -2 PO I RE , AT DRE HCC A0 IS B AN . it
AT UL, Kla 753855 40 AR MRy T A% AR, OF Al &
HHCC HYILE .

FLIRRS T A 4L 2 1 LR A 8 1 0o e i b W 2
IIREWATEEN . il #8408 11 B1 (high mobility group B1,
HMGB1 )& —FhE41 4 1 DNA 4558 1, rT RS 4n i o 34
B o YR v WA i P S ) R R 438 44 (monocarboxylate
transporter, MCT) 45 B4 i 71 FLI2 , 38 i 11 24 1R & ik 1k il
P300/CREB %54 H C(lysine acetylase p300/CREB-binding
protein C, P300/CBP ; Al AL L BRI LTt A 4 55 32
HFDHABHLE fEE HMGB1 FLR2 AL , FLI LR HMGB1 Ald
T ANUAA WA T3 XN I I 20 LR T3, 00 T 98 LA P P e 3
M R S BEAE A S 2 20 O I R AR5 5 S PR T
FUIR(S 5 T BBy B4 A B IwLs A AR P At 1T SR

JHeTEAE S ZE AL D, BRIE T T 400 (regulatory T cell,
Treg) S, A R0 T A1) 5 R Ra S 2 T ke 4n i ses
S e 5 S AR 0o R 2 2 T Treg 4038 3 90
FEI I RETRAE B BEAE A o R TR B B 0 A
WS4, Treg AN ALK HEAE W) FTHEL8 0 7 e iy it
PREE R, FLIRE o £ R LS AR B 1 Moesin (2858
BT R, AT S LEh R AR A A ) L
TR AL I3 Treg 40N AR PEAIDIAE ™ (0 UL e REAE 2
& BAT R BV FIBLE, B TRRABTSE

LA, /N BT B i P 2 T R RS BT 5 3R T, FLIRR 1
EREAT PR AT CDAT T A0 o3, A1) LR A ik A m] 40 i 4 B
PET 400 17 (helper T cell 17, Th17) 434k ; BAKT 5, Tkaros

FIEEAEE A 1 (Tkaros family zinc finger protein 1, Ikzf1 SRR
PRI — D1, STl BEOR ST A s PR 7, 7R 0 19 3k 2
ik PR E ) 1 Lys164 {5 S FLaafk, vl it 11
FEPANT Th17 AHOCHE N FIA e E Th17 04k, (45 Runt F15C
5% AT 1 (Runt-related transcription factor 1, Runx1; —fh
SRR T R REN #I5 ), TLRE T2 14 R 3L
AL A B e Mo (1 & A S UIAR G

FURRK V- T8 2 R AEWREERE A G S B U5 (sepsis-
associated acute kidney injury, SA-AKID) F97 G R, F
FRA T LRR P R 1 20K 20 FLIER K (mitochondrial
fission 1 protein lysine 20 lactylation, Fis1 K20la), Fis1 K20la 3
AT B B ZARAR 2L, 5k ATP K835 | 2R RiE M4
I BEA R SR T, HETTS S SA-AKT & A: , TTTREARREL
12 7K S N Z iR 73 2885 1 (mitochondrial fission 1 protein,
Fis1) FLARLAL BERRAS % SA-AKI B I AR,
4 FRREERSKRSEEEVEHXR
4.1 FUIR 5 IEARAE TS KR - FLRK TR IR R o
F WS, AT U EBUS . Villar 25 F1 Meregalli
£ IRIREAE I , 00 B I LR KT T v 5 e R R v
TILRMIK, ARG I AE & AR . Lee %1 KB,
TEMGERE MR TER SR B T, 6 h FLERAKCE LA R FLRR K
S ELA AT TS TN . Chaudhari A1 Agarwal [34] K,
24 h FL#R =4 mmol/L AIHI 28 d FIER , HUBIE N 91.5%,
FESEIE N 90.2% . WIRFLIR=3.5 mmol/L W] il 2SR5
Jie A FIUME 25 R S H A RO B PR PR A P EE e e
FIRFEPER S B T, SHIAFLIR AR LL , 0 3 h )5 FLIRES i
IR A B PRAESRA G, BRI B T e R A
AN ) L LR K- R AT S8 O TS 1 520 (H AR E 12
JRFEIE ST L FEFEWBAS IR T i FLRR AT 1T LA SRS o | SR
TR AS Ry, AT AP RS

Xof T ) A 1 140 R o L P A [) ) L R s v S it
Ji o FEILEREFAE T, WIAAFLAR >2 mmol/L 55 30 d JALH .
FHIG O (odds ratio, OR) =3.26., 95% ‘A5 X [1] (95%
confidence interval, 95%CI) "~ 1.16 ~9.16 ][37:0 Vi N /&
FEH, FLIL >2 mmol/L I 2112 % rh AR 24 B E R,
>4.0 mmol/L AT Hi 218 % P AR B RAE R, HATHFSE
IR FLRR K- AT 2 TS AW, AT R AR R — PR
B75 1), $HE S AT Hh 7S 1) B A B
4.2 %/ AE A A (lactic acid/albumin ratio, LAR) 5 Jif¢
FEAE TR YOG AR < AR R X5 KRR HAT 85 ) OCHR 1 i R
FAAE AR AR AR ST H 2538 2, PIRIGIOHE b3 Y LU (B AT BE L A —
P bR BA EAF RO FRINAE, LAR s k48 brz— "0 1
1 A M (albumin, Alb) ANH R BEHLAE FRARDL, B2 R B
BUA S ™ SR (4 A 2 — RIS Alb /KPS
TR HFTET KR INA 9 LAR R T 40 i fs gl
LU A REEE , 25 AL B TR A 8k REL L
MR EEIE TS 1952 5 B A bR s . AHOGHIFSE iR , LAR FHi
RWIMRARREAL T R I B, LB (B B A B ™ s R in o
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TG, Chen 25" BIFSE 5 B, Me i SR 5 A FE AR B 35
LAR 3§ It 5 s — A AF 20T iR, LAR B i i
HIEHZE, H LAR=0.16 2R B E FET 1A fals: F
%o Li B AR R T RIS SR IESE T A ICU 2R
LAR FlF%45 2 J5 (procalcitonin, PCT) /Alb F {2 1 I b 25
iE R 28 d R IER IR AR &

AL, LAR WIAE /T 2 fa dE0E N R 45 R i 0 57 f jr 8
Fro Ma 5 LA S AL AR AL A T 2B, LAR 2
BE AN RS/ RAT a2 5 LAR TS5 30, 90,
180 d 4= PRI 21 F TAERFE M2 T X (area under
the receiver operator characteristic curve, AUC) 5L Y,
T Alby X T2 VENF 0 5608 %, Acharya 25 KB, 5
PR FIFLAR . Alb AH LG, LAR 7E TR R 5 46 28 e 15
FHMEE SR R ST RN 25 07 R 5 Ak
i S BEAE £ I U PR 0 1) SR v AR B T A ) 25
W LAR A4 A F00 00 e o oo UL 5 e 1 RBE T 1) 0
HAEYIAREY), & LAR K- 555 B AET- KU A E A
B TR R PE R AR L LAR TR R0 e BEAE A
PEE 405 (acute kidney injury, AKI) &A= i) 51 20 48 45 Al
FISE A DRR R, AT AVE A DAl e BEAE FR S AKT JXURS: fg it
A %“6]0 AZPEDPIN I S5 AE (acute respiratory distress
syndrome, ARDS) /& ICU W WP 2 —, B0 TR A DS
SRR (AR EUESE, LAR 5 ARDS S 9 28 d
SRFERAFTE LA G, $2R AT LU S 2 80 ARDS R AR
s
4.3 LI/ M40 2 B (lactic acid/hematoerit ratio, LHR )
5 MEERE TS (190G 3R < AHDCHIFSY 2B , RS R I 40 i L
%5 (hematocrit, HCT ) F)AE Ak, 55 s ™ 5 2 B A0 is 1% DIAH
el e A T eI IR T A8 S B R F 2T 2 45 5 0
AR, LA R A2 S5 A IR B . Duan 552 4 3LIR S
HCT 454, 1511 LHR 2 MREAE 85 AR5 4 B st 2 m il
S7 TN, S ol i LR B HCT AF L, BLAT B Y Tt
. LHR X HAbfE TRt BNIE o JIfL)e: i AE 50
iR P EEAETJE N T HCT 5050 HAEM G, LHR
P43 R AR BT (E A 0.187 Bisf, Fi 7 B fifa B 1) £ K e SE 2R A
THURGRE | S B A ISR B 77.8% F1 90.2% , ELFUMAE 158 T
B FHFLAREL HOT ' EIRE LHR VR 87 5 A M2 b
HEFFIFFE R E B/ AP T R RIS | Z oo gt sk &1
A LHR P9I RA &6k .
5 BERRE

FLIRVE ARG =4, AE s & i rh s Ay
ZHEH, BT E 2 MG A G EALRIE . FURA HEA N
B M EEARE VAT T, JCAE MR ERAE Sy g 25 v A A ML 5
B PHEE , IR (IR BERE SR 1SR . T LR AL
PRI G by 3L M B RE 1) 2 2 A B ML T T — B 4
BT, Ha7n T LRI EERE i B i AN k2 —A R
AR =4, B — A SR A S B AR T AR A, i 4R Y
55 B A Ak T AR B o ARG PRIETIAA 5% A AZ 00 LK

“FLERR—FE T R R T X s B R
RRAEA “PUlAR &Y I GEME , IRARR IR A 28 )
RE, W1 5 22 A FLIR AL (0 3 S AR FIAILAR, JFR R FLIR e
WA A R IR A B SE 4 S PRI R, 1T QUL [ 7L
MBI 7 id o I A R S AT RE , B ke
E FEH ) S 2L, S BT LR B U RS o 390, M T
A=A LAY 7 EREAE A0 B BTN

BOH LR AE W) A A b SR T SEAR AT P, S LR
FICHIA LAR | LHR, B ZHYFLRR MU AR bR s LAk SRR
S UE , AT 3-S5 B R o i ) A WA ), 415 2
PR ER s EA TR A 5 BUS WA . F R T3LIR A BT
FEIL S IR TS /KF-, B2 ShaS I 53748 , X FLIRZE fabn
HEAT A5 FT LA SE 4 T S B R , AT Ay B K
PHLHIERR S AALIRTT AU IS SR AU L A, e
S TR PR RS AL | ShaS T T R SR )
FlsEmse  FrA RS A AR 5 b
S E 3k
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