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Research status of lactate regulation of chronic liver disease
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Abstract: Excessive fat accumulation, viral infections and sustained
inflammatory responses caused by non — alcoholic and alcoholic factors
can contribute to liver inflammation, fibrosis and carcinogenesis,
promoting the development of chronic liver disease. Gaining an in — depth
understanding of the etiologic factors and underlying mechanisms that
lead to chronic liver disease can help identify potential therapeutic targets
for targeted therapy. Lactate, as an important substance in hepatic
metabolism , has been found to be involved in the process of chronic liver
disease through various pathways, and this review will provide a useful
reference for the prevention and treatment of chronic liver disease.
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PEVERT (chronic liver disease, CLD) 4 1 Z2 M 50 , i o 1
TRREVEIF e JPPRS LT (alcoholic liver disease, ALD) \AEPRSHE AR
JIT ( nonalcoholic fatty liver, NAFL) | JEE¥E 418 5 1 T 98¢ ( nonalcoholic
steatohepatis, NASH ) | iT £F 4 1k ( hepatic fibrosis, HF ) | i 40 i 45
(' hepatocellular carcinoma, HCC) , CLD {4 H ZF R A, (HE% W
F18 D DR E A5 G T PRt/ A |« B B S R T R R 3 A, 4
A Bt R T EU SRR i 0 R o LR A o i i A S LA
CLD i BB TEM B2 B A IR R T o ASCERR T FLIR A4
CLD WyBFFEBLR , B 7EAIRYT CLD S i L
1 FREI%REREEE CLD
1.1 FEE e & A NAFL

NAFL J2 i 15 HE AR 55 8 i 5T ke A B 5 2R R8T 20
RERERFAHSS 5 PN o FLIRIE 1ok #0542 NAFL, 2 53R -
KN & MR (lactia acid — phenylalanine, Lac — Phe ) H) & % H %,
Lac — Phe (1) 4= W) & B 32 %8 % AE 16 B 1 i 0 J5 I 4 S 1k — IRl 2
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v T R 25 PR gk R

AL ML 2025 4R 1 3 (SR 423 1))

(cytosolic nonspecific dipeptidase 2, CNDP2 ) 3 3K BH ¥
HYANME D, F 45 G0 5 40 M b Bz 200 B R0 AN [ s B A9 1]
R T4 AR LM, %4 T /NS0 mg - kg™
Lac — Pheif B AL, SEH0 20 5 X BUAH AR LE , /D BUAR 2
iR 50%  [alint K 3, RN CNDP2 RN 256532
SN, /N BUAR & T [ 57% |, 1w BE 2H /) B o
TRET5% X FWIFLIR AT LA Rk 45 )N BB 2 R4 5
H5 5 NAFL R E R
1.2 FEEid %% RAEE NASH

IR ARG IR G , S5 ) 52 3 g 105 R 5~ Fi 4 A
PR — ZR A D R Al ok AT o, S BU 240 e 453473 , A
LN PRV i A8 1 2 Ji8 O NASH FIZF4Efk .
92 S T B TR s A0 A 5, S A BRI R A
FHT P, 25 3 Bt 05 40 5 73 7 HE 2 ( damage — asso-
ciated molecular patterns, DAMP ) F1Jpg [ A4 AH 5 43 T4
7 ( pathogen — associated molecular patterns, PAMP) 3
I, FBNOD #5245 3803 11 3 (NOD - like
receptor thermal protein domain associated protein 3,
NLRP3 ) &5E/IMAIE AL , A4 58 14 2 L PR 5 1) R
AFFER I, 25 mmol - L™ |2 AL 3 240 il , I il 266
A58 W [ i 56 ( enzyme linked immunosorbent assay,
ELISA) 7 #9141 g 4 & - 18 (interleukin — 18,
IL - 1) /K, 5 5 3, FLRRA /Y 1L - 1B FKikK P
B0 HRZHL B 4 T 755 (168. 13 ws 40.25 pg » mL™")  1E
ity EERAGITFE (P <0.05) AR R
YHiffd NLRP3 ,ELISA ;00 25 5 A& 30, FLER F+ & 1L - 1B
PRI BV 2 i 25 05, 6 W] NLRP3 2 iE /)y
PRIG AL FLIR A S 40 R T R i S L
I, FLBR T RESZ A5 NASH JAE SOz A9 b P4 s o
1.3 ZBR@EdREREIEE HF

JT B2 R 40 i ( hepatic stellate cell, HSC) B¢ 3% 7% 8k
N RyJe HE (A%, B0 1 HSC 5% 34 LSLET
AEAAM, I o0 Wb IR 5 OAR A 240 L v %) 40 e A 3 5, A
S HE S FFE WEAN IR B0 055 | R ) 90 h e
& EEAEM 0% HSC 7S HF 4R 5 3 15 4 a4
LTI R Aire AT 8 240 L DR 1 1) TR TSk % e 48 A 1 4T
44k, JIMENEZ CALVENTE %' H miR - 223 -3p &b
BN SR KB, SRR A B NLRP3 (0. 83 ws 2.53) |
IL — 18 mRNA(1. 57 vs 44. 43) il o — I WUNLEHE 1
(alpha — smooth muscle actin, o« — SMA;0.73 vs 1.06)
TR B AR N, e g it B ERIH
Gil#E (¥ P <0.05), 3 miR —223 -3p a]
AL NLRP3 S /MATE A A 5 5 AE B2 R ek
3 HF, LIN %7 BF 53 5 8L, PR I A 400 o) 25 3L

it &l (lactate dehydrogenase , LDH ) Il 24 4 B 40 i,
NLRP3 (0. 60 vs 1.00) £ IL — 1B (0. 59 s 1.00) 25
ISR BREH A 2 [ TE e 4 B R R A gt
FES(H P <0.05) , KUIFLERZE NLRP3 SAE/IMAH
TG BT AL 1Y
1.4 FEBEE%RRMEIFE HCC

Apg AH % B % 40 g (tumor — associated macropha-
ges, TAM) MG 1 16 1 B 21 /i ( alternatively acti-
vated macrophage , M2 ) 31|25 #iL 15 Ak 59 5 16E 21 9 ( classi-
cally activated macrophage, M1 ) & AU 19 %% i /¢ & ¥
HCC e 30 i) 4 i Je 7834 5% (tumor microenvironment,
TME) Jy i AAE R T, KREE TAM 23 M2 LAY
FEr= A e i N [ an % b 4B K I B (transfor-
ming growth factor — 3, TGF - B) #1 IL - 10 ], DA £ FFH:
b ez I A0 ) B RE . AT B9 R B, LI AH R4
KPR [ 40 B HCC /N, M2 TREAR EWIRE &R — 1
HIL =10 BRI R T R, T M1 D RebR &)
PR — A AL B A A IL - 12 35 /K F 2 0 i 1
i, TR g ZH 2L A A W) R 018, 3 B SLIR AT LA M2
TAM #4425 M1 TAM, - 5 98 4 2 ) il ¥ TME, Jy
HCC 936 97 #2 i 7 — B Al 5t R O 5™
MCDONALDZE"" %3 /] LR £ FLRR, 1 3D 4307 % B,
FLIR 41 P % 96 40 Jf ( kupffer cell, KC) Ay 5% 1 1
(1419.34 ws 991.42 pm® ) F1 & FL (928.15 s
688.53 pm’ ) Pt B4 E N, ST LR
PG E X () P <0.05) , [F] I FFHHOE AL AR
PR S U8 A B, 2L IR A A vt BE 2 B4 KC AT DA AR
T2 RGP A B R AT B A, DT 4 /3 T M i JE
AR R
2 FREE SR MFE CLD
2.1 EFENE | MR MY NAFL #1 NASH

TAUFFENBERGER %' ] 20 mmol - L™ S| ER b
FRAANL , 2O CHBHEI K B, FLRR 4L AY 1 1 44 ( reactive
oxygen species, ROS) 3 ik 7K *F- 5 % A 20 BH & 38 Jin
(2.40 »s 1.00) , 2 I SE T 35005 BEZH B 2 R [ (0. 63
P <0.05) , £BIZLER AT LATE S ROS JK-F- T R e ik
20 B A ML Ao P R T A EE 1 W (adenosine
monophosphate — activated protein kinase, AMPK) £}
YA RE B A% I, AT DATE R EEIR AT B I B B .
AMPK {5 5 5 T X5 40 Ak 1 ¥ B0R%, ROS A DL i &
AMPK 3% P, AMPK 1) 306 fff & 6l B A R 1L i
(acetyl — CoA carboxylase, ACC) . i< & fk. 4 it 1A% 38 %
Y% 5 % K o ( peroxisome proliferation — activated
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receptor o, PPAR« ) 552 5 Big [z XU 19 2% 52 AR R g 1Y)
TEVETR I, iR 9 A2 B, TTT I 45 NAFL #1 NASH
kR
2.2 FENEEAL R MIFE HF #1 HCC

ROS J& 53 HF fl HCC P2 2 , A5
BT (0, - ) BRIEAMIL(OH. ) BEH T (0H™) |
AR (H,0,) LA (10,) AR (0,) 7,
AW, D T IRHAR AR AR N ROS 3%
ik, o - FigHLUL3h & B (alpha — smooth muscle actin,
o = SMA ) FRIRHON FRAT W] 8 T [, ] i JHF DO BB B . 4
B, 3 W ROS &R ¥ HF B 5GBS 550 B o f
25 P — S AL A BT P 40 M, 485 52 2 B, %t R
AL FRLL 1Y) ROS 2658 I 43 31 2 198. 67 +26. 58 Fl
289.67 +40. 15, TR M (7.20 +1.47 )% FI
(6.53+0.65)% , L4 EXZFHALGIT ¥+ E XL
(¥ P <0.01), 0] ROS o] LAJH# i g8 7ok &
VIR
3 SLBRIEIT S AIARAE S K BHAH CLD
31 BB AL R RS NAFL

TEFLRRAIVE FIT , Mt M i Wi — A% 1 IR ( nico-
tinamide adenine dinucleotide , NAD) /14 J5 18U 4 ik e i
NP4 — 4% H 12 (reduced nicotinamide adenine dinucleoti-
de, NADH) 54 i fsh /% TCBR A5 S 55 A1 1 (silent in
— formation regulator 1,SIRTI) )3 3G , 3 13 H i 2
e AR T Ao 4 A 0 A 335 B D S 2 AR y Sl s I
F la( peroxisome proliferator activated receptor y coac-
tivator - lae, PGC — 1) ') T PGC — Lo 2 3415 I
% B AT, PGC — 1o W] LAMEHEZR LA i 17 1R
A AR, bR SIRTI B4R PCC - 1a
mRNA 5% 7K F- (0. 48 s 1.00) Fil i 5 12 48 1 7K °F-
(1.00 vs 3.43) ¥y#oxf BZH W] R B, FE e it b 22
SFAGE R (P <0.05) , 3R] SIRT1 2 4%
NAFL fy AR 5
3.2 FEEEL&nikae E RGN NASH

LDH iy LDHA Fi1 LDHB 2 4N 34 Jif,, LDHB 5§
I FLH A, 2 5 IR =858 (adenosine triphosphate ,
ATP) A= AR T B A 28 | A 4 B LA R A% T IR
FRGIEA " o BRI & B, A 2 R i 4 24
Ab P AR IR SR A /N B, LDHB {5 (2. 36 ws 1.00) |\ fig
WiiRL(55. 57 vs 40.92 mg - g~ ) FIFIEN FFRikK
F-(53.83 vs 34.26 pg + mL~") Hyext B R0,
TG B2 R A GE L (P <0.05), &Y
LDHB Z Pk it 5w L BR 1 Bk , 76 1F i i AR 3R A %
iE SN P SR, X —ad B AT R IR YT NASH

B ERLER "
3.3 ZFIER@E &AL EE =R 5HEE HF

FHWFSE kB, FE S M B SIRT6 5, o — SMA
(3.27vs 1.71) FIESJE B 1 4 F (6.32 vs 2.40)
mRNA TR K-35 4 % B2 2 3 10, 7E e o2 1 2
FYAG L (¥ P <0.05) , AT BN R HF
AL MAITY %62 B 5 & B0, mibk SIRTG Ji ,
g4k i) SMAD [&] J8 4 3 ( SMAD family member 3,
SMAD3;0. 21 vs 0. 48) Kk KF-Fl o — SMA Ji7 511
PE(2.17 vs 1. 32) 550} BEZH 8 3 38 0, 41 i fb i
YRR KT B2 R R (0.20 ws 0.57) , TEGE T
L ERWASIE L () P <0.05) , K] SIRT6 &
JSCET 24 200 i 1] AL 4 4 o 2 A 1 O B 45 R o
3.4 FEREM&AFEEEREHEE HCC

HONG 22" %if 1F % JIFZH UM HCC i A% R A
1T 7T E B 2= W58, 78 960 A~ 11 ot b A%l 3] 1
2 045 R FLIBR AL B M 137 o5, 22 I AT g A ik
HCC JE IR A EE R B AE I R . 380 % B9 B,
F1 20 wmol -« L1 ¥ A 3 4L 3O R 20 MU Bk
SMMC - 7721 , 4 g 1% J1 . FLER . ATP &3k K433l 4
0.384+0.040, (16.2 + 3.8 ) pmol - L' A
(220.3 £34.6) pwmol + mg™", ¥ i FAL T X B4 1y
0.726 + 0.039, (25.8 + 2.9) pmol - L' Fi
(282.5 +28.7)umol » mg™ ' FEG 2% 2% R IA 5

Fl2 2 X (M P <0.05) , FWIFLRR T L3 3 Jo s fig ik
PRI T HOC JE7R.

4 ZFLEET &R S FFE CLD
4.1 FLEET &A1 FIFE NAFL

LKA RRE A ) ) E A G EH E 1 (dynamin —
related protein 1,DRP1) A1k 47 {4 2475 K -7 ( mitochon-
drial fission factor, MFF) 2 5 a5 thi| £k i 44 %) 2445
SUN 26" FHIpL b B0 M , FLIRZL 9B IR fb DRP1
(Ser616) & ik /K - % % FR2H WY 8 5 hn (1,27 ws
1.00) , £ R {4 B H A7 58 % B 2H B B B (0. 36 vs
319), Egit L ERBMASITFE L (Y
P <0.05) ; 54 i R WA R I, ZLIR 40 i 4ok 14k
AR R A0S R ZH BH S 19 0 (0. 76 ws 2,03 um) , EGE T4
EZEFAGI R (P <0.05) , KB FLRR AT LR
DRP1 {EPE SR RLIR 2. KRR G HER 172
(mitofusin 1/2, MFN1/2) R4 22545 1 (optic atro-
phy 1,0PAL) 435 Gl 75 2 R AR S0 B FIT PN JEE . BIF 98 3%
B, 25 T m IR MR 1 /N B BR DRP1 Ab B, {45 W R
Am) B A 4G K T 2 (eukaryotic initiation factor 2,
elF20;1.21 vs 1.00) (% 55K T 4 (transcription factor
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4,ATF4;1.57 wvs 1.00) F1 5T £F 45 240 Mo A= K A 5 21
(' fibroblast factor 21, FGF21; 7.90 s
2.70 ng - mL~") Feik KTkt HRAL I 0, 7 58
e EZR A5 FE X (Y P<0.05), %M
DRP1 a] DL A 5t 9 B2/ 3 FGF21 3Rk, M i
M AT IR
4.2 FRIEI LRSS FiFHIE NASH

DRP1 5 52 FEAR P S5 000 17 358 By 1 2 b AR 2 1 il
TS 2R A IV % 0w 1 (integrated stress response , ISR)
WA NASH, TAKEICHI %5 fF 58 & 3L, 44 T
FIRIRE /N B R MFF Q3R 40 B 4H 5 %0 BR4H /)N
BRUAH L, A 5T 75 AR ] S 365 i, NAFLD {5 3 34 1 3%
W[ B PE5r 5. 81 vs 1.47 43, BB Wi 28 143 1. 39 ws
0.52 4y, /N RAETESY 2. 43 vs 0. 16 43, S BERFE S 4
P43 1.98 vs 0.79 43, ¥1P <0. 001 ], = B0 AT 40 i Bk
Z MFF [/NEHER IR/ N SE 25 )t B el s IR k& 7|
Y NASH 5
4.3 ZEIEE &3 FiFE HF

FURE WF 55 & B, A DNA I JE 56 5% i 3A
( DNA methyltransferase 3A, DNMT3 A ) ‘£ 5 75 /8 44 4b
P HSC #g: DNMT3A JLERZH gy, DRP1 ) mRNA
(1.15 vs 2. 04) FIZE (0. 66 vs 0. 93) FiKIK P S I 5E
fEJ7(0.91 ws 1. 39) B0t BAT W] 10 B AIG, TE SR 117
EERAGI R X (P <0.05) 3 W] DRP1 4
FRYLRLIA RS 22 7F HSC 1% 1655 HF, DRP1 7]
YEiEZE CLD BERAIGITH R . TISMIFRE R, 4 T
HF /) B UT Bk AIKB [6] J8 %) 5 ( alkbhomologue 5,
ALKBH5 ) #b ¥, DRP1 ik 7KF- (0. 26 vs 0. 68 ) FIN6 —
PR BE IR RN A 1 7K F- (0. 32 ws 0.79 ) A0S BEZH B I,
T TEG e EESHASH R L (P <0.05)
FEMI T RLIE 3 /b DRPT H Ak sfe ol 58 22 b AR 2478
NI HSC &bk 3% HF™
4.4 FLEEI LA N FIFE HCC

DRP1 7E HCC 2 Jifd h 1 32 2 35 5 i A K i
AKo AWK, %7 I g 221k DRP1 4k
L, 2R A 55 H A K P B0 IR 2H 8 35 T (2. 85 ws
0.73) itk Al e 3R o BEOKF (0. 16 vs 0. 57)
FANMIIH 1= (7. 63 ws 14. 50) % Hise %) BAZH i 25 AR,
gl FERA G E L () P <0.05) , K]
DRP1 AT LAH o 98 478 SORL (A T3 28 R FE B ¥ T s 1)
VRIS o DRI, LR vl LA 1 A1 2 2 7 A 2425 i i
3k HCC JERE . ZHANG &' BT 2 B, 45 T JHF4 4
FRpEIN I R F 2 (large tumor suppressor 2, LATS2) i3
FIRMLFL, DRP1 £k K- (0. 27 ws 0. 16) (LKL IA 53

growth

ZUKN-(4.00 vs 8.43 m) FIAH M0 K C B HK P
(2.73 vs 1.00) Y5 A50F HRZH WY S 34 i, ATP %35 7K -
B0 BRALH 1 T 4 (43. 55 s 82.26 pmol - g7') , 7E4E
e b2 R A G L (H P <0.05) , 3] LATS2
£ HCC 4iifigral LA 5 DRP1 {2 ik dobifh i Brfb, b
RIyferhs RE R THAE AN T>RIGYT HCC,
5 iFig

CLD S JFHC I 52 458 5018 P R+ S A7 TR T 5]
JHFLH 25 A R T BE A A2 AN ] 306 el AR 11— 285335 , 1l g
SN ZAWrB, e 2 AL SO . T CLD
RIFHIL 1 A 52 4 B B, e 2 B PR A R 2,
Xof KB 1 A 1 T R A i S i B T Y U
Bt , S R A2 Wi FiG T X CLD B CE %, 724
[ 22, ZLIR AT LAGE 58 41 il 4 A 34 B 8 15 . ROS
AL R 2SS FVB A R R 5l , FLIR I
W RINE NG5+, 76 TME AR s
7 R 24 e [ 36 £ v ke o S AR

R E N G AR A AL R 45, H 5 DNA 254
B, ] LU B 1 B e S . HAEE L LR
KAESHEN CBACR RS, 2 M SN TR
FLIRAR R B W BE I, 240 it PN FLIR AL 45 43 19
3l MG B2 FLIAITE A MRV R R HEN
Bk b i RaBURHE RS DNA 455 B
B [RI4%52 mRNA §4 S F1EE 1 B R, i 2 iR 7L iR
IR E VR — Mo i B S B R B R =,
R Iy PR T A AR AR R S S . AR A LR
TRIB iR & B J T R AR B X AR 1 A A 2 0
0L 2B 8] A L OG 2R A BRAR IR . LR AL 18 i A
B A BRI B, s AR A LR L AEE
HEHFLRRIL, K PR R W, e 2 7E A Bk
SRR XM Iy A R R . 5
oA WL S BB LA, 38 1 LR A B e 7 it
FEERIHHAT ER AR, kT2 53R B it
PR FLIR LA 22 FLIR AL B i i — D€ . CLD jf
AR I RE 2 0, A4 H-& s et ss A2
AE RS, XTRE SILMIERN R SLA ¢, 2L
AT R RE S ER P . H, ZLERIS I RENL
Tl IEAE A BTG R 2B A A S ST —

AL T FLIRAE S P S SR B SR A
e QI Zeokiik s Jy 2% 5 S CLD WHER , SRR
A B 53 F LA F5 2 i — 20 gk Sk . FLRR
1E CLD &A= % 8 vp I 403 3 1) RE 12 A1 €6 LA I (5 51 ik
VER AEAFRHIE TAE B — IR AR R, T Ky B iA
CLD F135 24k S S (B s BT AL .



Chin J Clin Pharmacol

Vol. 41 No. 1 January 2025 ( Serial No. 423)

S 3k :

[1]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

TEEAE AT EANE, 5. REF XA A REF - gl BT
FEARANAEEE (Ve R LRI DRSS ] G RS B 2 A s,
2022,38(13) :1452—1456.

LI V L, HE Y, CONTREPOIS K, et al. An exercise — inducible
metabolite that suppresses feeding and obesity [ J]. Nature,2022,
606 (7915) :785—790.

X S SRINER, ThPCsE AR . MR RO AR RS M AR M R

BRUPRVE P B ML RS L0 ] vl el ok R 285 B 2 2% 7, 2019, 35
(20) :2597—2601.

EDYE M E,LOPEZ - CASTEJON G,ALLAN S M, et al. Acidosis
drives damage — associated molecular pattern ( DAMP) - induced
interleukin — 1 secretion via a caspase — 1 — independent pathway
[J]. J Biol Chem,2013,288(42) :30485—30494.
TS, R ET, EARRE,SF . M R THURL X T2 4 TR B
PERIBLAI A28 [0 ). o I i IR 25 B 2% 2% 35, 2021, 37 (10 )
1167—1170,1175.

JIMENEZ CALVENTE C, DEL PILAR H, TAMEDA M, et al.

MicroRNA 223 3p negatively regulates the NLRP3 inflammasome in
acute and chronic liver injury [ J]. Mol Ther,2020,28 (2):
653—0663.

LIN H C,CHEN Y J,WEI Y H,et al. Lactic acid fermentation is
required for NLRP3 inflammasome activation [ J/OL ] . Front
Immunol ,2021,12 :630380. 2021 - 03 - 29 [2024 - 05 - 28].
https : //pubmed. ncbi. nlm. nih. gov/33854503/.

HAN S,BAO X,ZOU Y,et al. D - lactate modulates M2 tumor —
associated macrophages and remodels immunosuppressive tumor
microenvironment for hepatocellular carcinoma [ J/OL]. Sei Adv,
2023,9(29) : eadg2697. 2023 - 07 - 19 [2024 - 05 - 28].
https://pubmed. ncbi. nlm. nih. gov/37467325/.

MCDONALD B,ZUCOLOTO A Z,YU I L,et al. Programing of an
intravascular immune firewall by the gut microbiota protects against
pathogen dissemination during infection [ J]. Cell Host Microbe,
2020,28(5) :660—668.

TAUFFENBERGER A, FIUMELLI H, ALMUSTAFA S, et al

Lactate and pyruvate promote oxidative stress resistance through
hormetic ROS signaling [ J]. Cell Death Dis,2019,10(9) :653.
STEINBERG G R,HARDIE D G. New insights into activation and
function of the AMPK [ J]. Nat Rev Mol Cell Biol ,2023,24(4) .
255—272.

BRFA, FEITHD PR L A5 I A S R 8 A A
FEMERELT]. PR 25 B2 24 5,2017,33(19) :1993—1996.
YU Y,SUN X,GU J,et al. Deficiency of DJ —1 ameliorates liver
fibrosis  through inhibition
inflammation [ J]. Int J Biol Sci,2016,12(10) :1225—1235.
MRk, XI5 AR RE 45 . PABA/— S A AN - Lokifk
JEHE (37 142 155 HepG2 NAEIA T-po®roE [ ], ob il R 2 H 2
Z,2019,35(19) :2356—2360.

VINOGRADOV A D, GRIVENNIKOVA V G. Oxidation of NADH

of hepatic ROS production and

and ROS production by respiratory complex I [ J]. Biochim Biophys
Acta,2016,1857(7) :863—=871.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

GERHART - HINES Z,RODGERS J T,BARE O, et al. Metabolic
control of muscle mitochondrial function and fatty acid oxidation
through SIRT1/PGC - lalpha [J]. EMBO J,2007,26 (7):
1913—1923.

LOVAS J R,WANG X. The meaning of mitochondrial movement to a
Biochim Biophys Acta ,2013,1833(1) :184—194.
WANG T, CHEN K, YAO W, et al

neuron’s life [J].
Acetylation of lactate
dehydrogenase B drives NAFLD progression by impairing lactate
clearance [ J]. J Hepatol ,2021,74(5) :1038—1052.

KA S O,BANG I H,BAE E J,et al. Hepatocyte — specific sirtuin 6
deletion predisposes to nonalcoholic steatohepatitis by up -
regulation of Bachl, an Nrf2 repressor [ J]. FASEB J,2017,31
(9) :3999—4010.

MAITY S,MUHAMED J,SARIKHANI M, et al. Sirtuin 6 deficiency
transcriptionally up — regulates TGF - B signaling and induces
fibrosis in mice [ J]. J Biol Chem ,2020,295(2) :415—434.
HONG H, CHEN X, WANG H, et al. Global profiling of protein
lysine lactylation and potential target modified protein analysis in
hepatocellular carcinoma [ J/OL] . Proteomics, 2023,23 (9):
€2200432. 2023 - 01 - 18 [2024 - 05 - 28] . hips://
pubmed. nchi. nlm. nih. gov/36625413/.

R A AR A BRI A B A M G
T JE O 2 MO R AU (). o R 250, 2021, 24 (12)
2154—2159.

SUN Z,JI Z, MENG H, et al. Lactate facilitated mitochondrial
fission — derived ROS to promote pulmonary fibrosis via ERK/
DRP -1 signaling [J]. J Transl Med,2024,22(1) :479.

WANG L, ISHIHARA T, IBAYASHI Y, et al. Disruption of
mitochondrial fission in the liver protects mice from diet — induced
obesity and metabolic deterioration [ J]. Diabetologia, 2015, 58
(10) :2371—2380.

TAKEICHI Y, MIYAZAWA T, SAKAMOTO S, et al. Non -
alcoholic fatty liver disease in mice with hepatocyte — specific
deletion of mitochondrial fission factor [ J]. Diabetologia,2021 ,64
(9) :2092—2107.

FUH P B, 55 . DNMT3A 4% Drpl X ALIR 0L Ak
BRI RS RE I RORE R [T ). AP e 25 B 240 4l , 2022, 38 (10)
1542—1547.

WANG J, YANG Y, SUN F, et al. ALKBHS attenuates
mitochondrial fission and ameliorates liver fibrosis by reducing Drpl
methylation [ J/OL ] . Pharmacol Res, 2023, 187 106608.
2023 -01 -12 [2024 - 05 - 28] .
nlm. nih. gov/36566000/.

LIN X H,QIU B Q,MA M,et al. Suppressing DRP1 — mediated

https://pubmed. ncbi.

mitochondrial fission and mitophagy increases mitochondrial
apoptosis of hepatocellular carcinoma cells in the setting of hypoxia
[J]. Oncogenesis,2020,9(7) :67.

ZHANG L,LI S,WANG R, et al. Anti — tumor effect of LATS2 on
liver cancer death: Role of DRP1 — mediated mitochondrial division
and the Wnt/B - catenin pathway [ J/OL]. Biomed Pharmacother,
2019,114.108825. 2019 — 06 — 20 [2024 - 05 - 28 ]. https://
pubmed. ncbi. nlm. nih. gov/30981110/.

(Y FHA 2024 -06 -25; A4t RRIF)



