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Research progress on lactate metabolism in pancreatic cancer

WU Jiayi', ZHU Chunfu?, XU Kequn"
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University s Changzhou 213000, China

[Abstract] As a key link in tumor metabolic reprogramming, lactate metabolism plays an important role in the occurrence,
development and treatment resistance of pancreatic cancer. Beyond being a glycolytic byproduct, lactate functions as a key signaling
molecule that regulates tumor proliferation, invasion, immune escape, and drug tolerance. Recent advances have identified lactate
dehydrogenase A (LDHA) and monocarboxylate transporters (MCTs) as promising therapeutic targets in pancreatic cancer. Preclinical
studies have shown that targeting lactate metabolism can suppress tumor growth and remodel the immunosuppressive tumor
microenvironment. Moreover, lactate-associated biomarkers can also assist in the diagnosis and prognosis of pancreatic cancer. Despite
these advances, current lactate -targeted therapies are limited by poor specificity , suboptimal safety, and pharmacological instability.
This review outlines the mechanistic underpinnings of lactate metabolism in pancreatic cancer, highlights emerging therapeutic targets
and strategies, and discusses the potential of integrating lactate-targeted approaches with immunotherapy to improve clinical outcomes.
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H T e-Mye 1 HT ORI e Ik D] 1) 308, AT 4071
e i R B B o g B TR R R R 0 7R P AE %
1R 5% Ity PP R B R 19 1% 11 B (Cmethylthioadenosine
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The mechanism of lactate metabolism in pancreatic cancer. Glucose enters the cell through GLUT transporters and undergoes glycolysis , producing

pyruvate. Pyruvate is then converted into L-lactate by LDHA. The expression of LDHA is upregulated by transcription factors c-Myc and HIF-1at; which

bind to the LDHA gene promoter. The increased production of lactate creates a tumor-favorable microenvironment that facilitates cancer cell migration

and metastasis.
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Figure 1 The mechanism of lactate metabolism in pancreatic cancer
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KI5 Treg 1 A2 YEFNIHNHIBE /7o FoxP3 J2 Treg iff
AP SN IR B A SR R, IR T LE Treg (1) 2
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ERK 15 53 #% , JF £ i O 8 Bl B i 7> T PKM2,
LDHA I MCT4 (335 5 B AL, 84 5 PR A L 5
Heth, 3 B0 M A FLBR A B T iy, AT 38 5 0 b 7
2505 VIR TN 52 1 o @ HH| LDHA 1A Bl
FH LDHA #0041 771) BEL 0 b % gk 368 B2, w5 80k 55 9 2
i o} 75 VARV PR BB« [FJR, I MCT4 A 3 L
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— A~ CAF F= & ¥) PDAC 5 2 v, fifi i FX11 411 1
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LA EE 2 2 U BT 250 3, X 285 I 9 1 48
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Bifsi. HIF-1ofERRVEPR I th RS E ik, T L i pl
fofe Tl R A DR H TR B R, S BT R R A AR Y
ROS, J /D> DNA #5145 . Yang Z" % B, $2 52 iUt
1697 1) PDAC A1 MY 2B O f LR, 7L s
FLIR 32 Ak GPR81 K 3 R i i) mTOR/HIF - 1a/STAT3
15 5 388 B A BT 8 VA 1 0 1) 48 2 (myeloid - derived
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PEAMBIIAEL, DRI IR S 2 T80T 05« BHIST FLIR 5
5 3 % AT LLH 55 MDSC A5 1 S0 22 40, I 250ag il
e

LR AE Jige Jh 8 Tk 245 VT B rp B A% D M A
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JL ARG B RE 77, 38 i 5 e e A Jo 4 B B AR
F) 20 B 24 R Y FR 2 4 o X 28 I i, Tl
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FRALHT AL 1

3 IR RER: FLERHEXAR S SR EIATT

3.1 LB AR X A AR & AL B A TS F A9AE R

LR it &L (lactate dehydrogenase, LDH) /& ##
TP g S0 245 11 S R T, 1375 LDH s ot 4 B by LR AR
WL, 0T 98 A B0 /5 LDH 7K1 5 Jih g i) 422 28 PR 1 i
RUEA RARSR . — 0 18 TIWTT (3 3 345 4 &
FO M5BT B, YR YT T ML LDH 7K P85 s 1)
RO AE R B EBAREIF R LA R 15D,
— JGUE 0T G SR R A e 4 [ 23 BT 87, LDH
TR IR A 3 AR A7 T 2 SE A, 170 LDH 7K P4 g
U 2 AR A7 SR IR ST AN RS PR 7. X Be AT
7045 R AR W] LT LDH J& DAl 5 i e 583 s 1) —
ANEE HAME R AR S .

F% 7 LDH, S A FLIER K14 B ] B H A i PR
B X o AR AR B FLIR AR, 47 FLIR
Fh A AR Pl e i R A TIUS A RS SR, tH T
FUIR Ty 5 kSR AL SR DR R R, AR AL A
Yot A IR . H v e TR LR s LDH 5
HAbbr EMA S, e WriEm k. i, Ao
PR IS LDH 5 CA19-9 %5 08 by 4, W 42
Th e i s 12 W ) RS . AE — AT 5T, LDH.
CA19-9 A9 IR P Ji (carcinoembryonic antigen, CEA)
R 5 G D00 J e ) R UGB B T 87.6% e T
CA19-9 B (£178%) , 'Ry 57 P 8 iR T 35 96.7% - IX
2 b BB o N SR A BT G L 392 T R
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T MR 20 R 2 T, FLRR AR W OBk 4y T (i
LDHA . MCT4) ] 2 ik 7K °F [ £ B A IR & X o
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TNZ3 1 4%, RIS, = LDHA kA 1 R R 5 K F i
TR CT 43 BAEE =D, IR, MCT4 /By £ 211
FLRIMEFIEE H, HAEME RN ERIEH SRR
PRI, B FE AT R B, MCT4 B 3Rk 5 4B 47
T J5 A 5%, 26 WK MCT4 A 5 LI 4 HE 1 i g 55
BARZEM ., Bkl FLRAR X o FIRIA
W] AR R ST RS IME R R, LIS LDH A
T i )5 4 )2, BE b () LDHA/MCT4 3k K F -+
ST TR ARG R B RIR 28I ). SRR, IR Ee AR b
HEYH BN IR 25 & VPl iR R 75 Bhifi) e
FEHERTIRTT TN
3.2 Fe ) SLER A 69 04 57 ok BOls R i R

FLIR AU 7E JR it e vh 17 S 2L, DLALIRAX
W SCBE AT N AT VBT IE OB AL S . B
01 7L R 1149 A SRR B T 7L R 1) A HE BRI . 7E L
P& A BT T, LDHA & 1 1B 0 s . — 28/ 53F LDH
O] S50 7E 7T HRIE 70 A 2R TR LR 0 R A K v
I FX 11 N-F2 5608 W2 75 JB iR e A 720 o, FXLL
YE >4 LDH $ ] 751 58 0% ek /D> FLIR 1 7= A8 I S5 25 1 1
RN A . 7E PDAC /N RAE R A, FX 11 AN %
6 7 il N LR K, B0 2% 1 i i, 1 T
TR o S B, A0 55 CDS8 T 4 i Al NK. £ fifd (1) 3%
e, JEER R, — e RARE Y B A M6
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S PR A A SR T AR 28, IR AE AR PN S 2 D 4% e A=
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