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[Abstract] Tumor metastasis is the main cause of poor prognosis and cancer-related death in cancer patients. In re-

cent years, the influence of lipid metabolism on tumor metastasis has attracted much attention. Lipid metabolism is cur-

rently considered to be one of the important characteristics of tumor cell metabolism. As an indispensable component of

cell metabolism, lipid metabolism undergoes significant metabolic changes in tumor metastasis. Lipid metabolism can af-

fect tumor metastasis through many factors. mainly including providing energy. inducing membrane remodeling. partici-

pating in signal transduction, and interacting with the tumor microenvironment. This article reviews the research pro-

gress of lipid metabolism in tumor metastasis and targeted lipid metabolism-related treatments.
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Figure 1 Schematic diagram of the effect of lipid metabolism on tumor metastasis



. 774 . W3 E

2026 45 A % 38 A%

5#1 Med ] West China,May 2026, Vol. 38,No. 5

4 DUBE 510 8B s B9 B R B A 9T SR BE
ORI Z RS R AL BR AR 5 R E Y R R

1228 He A A G, PR, B8 w0 3] AR B R IR, & B FAO

3 AR v 11 G TG R G % S B T B R 0 AT e g R 1
WTEIRTT R . FA %3 i (Cluster of differentiation, CD36) &
— B DL o A S AT A R e B 1 R R A B A
CD36 T fig & Bt £ Fh i i 56 B 1 WS 2697 150, Pascual 480
FEFW L 3 e A2 10 M 9 S /0BRSS o, T e R 4R L DB
CD36, IEM] T BHW CD36 LT 5¢ 4 ) il 3 5 7% #% . L4 Chen
LT 5 R0, CD36 M A1 SCD1 siRNA B4 BH W i 5
BN WA F 3697 METR 1 50 R . %Lﬁﬂaﬂﬁiﬁim}_ﬁ
fitf €045 FASN,ACLY \ACC &5, % ) 0 i Jig S5 & ki v 1) OC B il
TETE R 98 RE VR JT WO 4B 5, Falchook ZPM B or £ 81, & 4
FASN il 5] TVB-2640 %5yl HE 25 4 v] LA 53 4061 FA A Bk
T R e R . BT BB ST A FASN 004 300 8 ) =) Al L 7T
S50 ) 45 T P e 396 5 B8 O T LA % FABPS T A S 10 e iE
RO, Hk ACLY il SB-204990 Al BMS-303141 1 1%
I 0 95 A0 M v A BORE RIOR ™ . T3 TF 5 3 WA A I R i AR A v
ACC 15 ND-646 7T #0 8 =ll: /1N 20 0 i ds FA & 000 9 i &2
Y B e . A PR AT BT P Y FAO FR B CPT
I TR AR FE BV L B 5T R AP N R 25 ) SR R P A
AT b R TS 24 5 1 SR R A T, Lee AFTVAF ST RN
3 g B S A 2 R AR AL 2 4 W R B A0 R R AR R T B
FAO BRI 728 H 25 2% I FAO af 30541/ BRUAY Ik 2 485 %%
. KL, W] DL k40 CPT1A Sk 4k FAO LLBH 55 b 9%
.,
5 INEERE

i 9ga % B 8 AN FF R O Sy FL AR Ak & L B A 4 AR SR T

ﬁﬁiﬁ]ﬁﬁz@ﬁﬂqﬂﬁé%xz*Eﬁa‘éﬁ%ﬁ;urﬂ,F:Eéu]}i@iﬁﬁﬂﬁﬁ%

BRI B AR TR B R LA . i 40 g AR
AR AL — 2 TME B8 AR 5, TME i 548 8 52 3 3 52 iy

R e 3% o DR L B i i B A3 R — B AR A AT S B R B R R
SRS o SR . F AT I ST A7 72 — 26 SRy BR A% 1) n 408 i g o
PRI A 0 245 9 1 T4 T 0 PR B B L R RO 7 A T3] i o 258 7Y
u/\MSEPE‘J#ﬁTé,u&‘{ﬁfﬁi%ﬂﬁﬂﬁﬁ’iﬁ%lﬂ@,ﬁ%ﬁi_#
A RABEFE P . oA Ok 1 F 52 75 28 3k — A0 P BT A3 e 8
SR B 2 TR A2 2% 56 AR IR TR AR IR T A R LU
SR S8 R T BIRTT ROCR . RRAE B T T A AN TR A
T ) g BB T SR K AR SRR T Hh AR R AR

(&% k]
[1] BRAY F, LAVERSANNE M, SUNG H, e al.

statistics 2022 GLOBOCAN estimates of incidence and mortali-

Global cancer

ty worldwide for 36 cancers in 185 countries[J]. CA Cancer ]
Clin, 2024, 74(3): 229-263.
[2] KIRIS, RYBA T. Cancer, metastasis, and the epigenome[ ] ].
Mol Cancer, 2024, 23(1): 154
[3] BERGERS G, FENDT S M.
during metastasis[J]. Nat Rev Cancer, 2021, 21(3):
[4] LUO X J, CHENG C, TANZ Q. etal.

The metabolism of cancer cells
162-180.
Emerging roles of lipid

(5]

L6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

metabolism in cancer metastasis[J]. Mol Cancer, 2017, 16(1)
76.

MARTIN-PEREZ M, URDIROZ-URRICELQUI U, BIGAS C,
et al. The role of lipids in cancer progression and metastasis[ ] ].
Cell Metab, 2022, 34(11): 1675-1699.
BIAN X L, LIU R, MENG Y. et al.
cancer[J]. J Exp Med., 2021, 218: ¢20201606.
ZHANG P P, HE Q P, WANG Y Q. et al.

Lipid metabolism and

Protein C receptor
maintains cancer stem cell properties via activating lipid synthe-
sis in nasopharyngeal carcinomal J]. Signal Transduct Target T-
her, 2022, 7(1): 46
CASTELLI S, CICCARONE F, TAVIAN D, et al. ROS-de-
pendent HIFla activation under forced lipid catabolism entails
glycolysis and mitophagy as mediators of higher proliferation
rate in cervical cancer cells[J]. ] Exp Clin Cancer Res, 2021, 40
(1): 94.

PASCUAL G, MAJEM B, BENITAH S A. Targeting lipid me-
tabolism in cancer metastasis[J]. Biochim Biophys Acta Rev
Cancer, 2024, 1879(1): 189051.

LIUZ Q, CHEN J Q. REN Y Q, et al. Multi-stage mecha-
nisms of tumor metastasis and therapeutic strategies[ J]. Signal
Transduct Target Ther, 2024, 9(1) . 270.
LIU Z L., CHEN H H., ZHENG L L, er al. Angiogenic signa-
ling pathways and anti-angiogenic therapy for cancer[J]. Signal
Transduct Target Ther, 2023, 8(1). 198

LIDD, XIA LY, HUANG P, et al. Heterogeneity and plas-
ticity of epithelial-mesenchymal transition (EMT) in cancer me-
focusing on partial EMT and regulatory mechanisms

[J]. Cell Prolif, 2023, 56(6): e13423.
SHI X L, WANG XY, YAOW T, etal.

tastasis:

Mechanism insights
and therapeutic intervention of tumor metastasis: latest develop-
ments and perspectives [ ] ]. Signal Transduct Target Ther,
2024, 9(1) . 192

HARPER K L, SOSA M S, ENTENBERG D, et al. Mecha-
nism of early dissemination and metastasis in Her2 + mammary
cancer[J]. Nature, 2016, 540(7634): 588-592.

HANAHAN D, WEINBERG R A. Hallmarks of cancer: the
next generation[ ]J]. Cell, 2011, 144(5) . 646-674.

QIU Y X, WANG X, SUN Y, et al. ACSL4-mediated mem-
brane phospholipid remodeling induces integrin 81 activation to
facilitate triple-negative breast cancer metastasis [ J]. Cancer
Res, 2024, 84(11): 1856-1871.

BARENHOLZ Y. Cholesterol and other membrane active ste-
rols: from membrane evolution to “rafts”[J]. Prog Lipid Res,
2002, 41(1): 1-5

WANG D M, CAO Y X, MENG M Y, et al. FOXA3 regulates
cholesterol metabolism to compensate for low uptake during the
progression of lung adenocarcinomal J]. PLoS Biol, 2024, 22
(5): e3002621.

BROADFIELD L A, PANE A A, TALEBI A, etal. Lipid me-
tabolism in cancer: new perspectives and emerging mechanisms

[J]. Dev Cell, 2021, 56(10): 1363-1393.
NIMMAKAYALA R K, LEON F, RACHAGANI S, et al.



HAESF 2026 F5 A % 38 4% 54 Med ] West China, May 2026, Vol. 38,No. 5 « 775

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Metabolic programming of distinct cancer stem cells promotes
metastasis of pancreatic ductal adenocarcinomal J]. Oncogene,
2021, 40(1): 215-231.

LUF Y., YEM J, SHEN Y K, ez al. Hypoxic tumor-derived
exosomal miR-4488 induces macrophage M2 polarization to pro-
mote liver metastasis of pancreatic neuroendocrine neoplasm
through RTN3/FABP5 mediated fatty acid oxidation[J]. Int ]
Biol Sci, 2024, 20(8): 3201-3218.

YUAN L, JIANG HY, JIAY, etal. Fatty acid oxidation sup-
ports lymph node metastasis of cervical cancer via acetyl-CoA-
mediated stemness[]J]. Adv Sci, 2024, 11(21); 2308422.

LUO X J, ZHAO X, CHENG C, etal. The implications of sig-
naling lipids in cancer metastasis[ J]. Exp Mol Med. 2018, 50
(9): 127.

SHIMANO H, SATO R. SREBP-regulated lipid metabolism:
convergent physiology: divergent pathophysiology[]J]. Nat Rev
Endocrinol, 2017, 13(12): 710-730.

JIN X, DEMERE Z, NAIR K, et al. A metastasis map of hu-
man cancer cell lines[J]. Nature, 2020, 588(7837);: 331-336.
GLAVIANO A, FOO ASC, LAM H Y, et al. PI3K/AKT/
mTOR signaling transduction pathway and targeted therapies in
cancer[ J]. Mol Cancer, 2023, 22(1): 138.

MANNING B D, CANTLEY L C. AKT/PKB signaling: navi-
gating downstream[]]. Cell, 2007, 129(7); 1261-1274.
ZHOU Y Z, CHU P, WANG Y, et al. Epinephrine promotes
breast cancer metastasis through a ubiquitin-specific peptidase
22-mediated lipolysis circuit[ J]. Sci Adv, 2024, 10(33): ea-
do1533.

LEPROPRE S, KAUTBALLY S, OCTAVE M, et al. AMPK-
ACC signaling modulates platelet phospholipids and potentiates
thrombus formation[J]. Blood, 2018, 132(11): 1180-1192.
TOYAMA E Q. HERZIG S, COURCHET J, et al. Metabo-
lism. AMP-activated protein kinase mediates mitochondrial fis-
sion in response to energy stress [ J]. Science, 2016, 351
(6270): 275-281.

GAO L X, XU Z G, HUANG Z, et al. CPI-613 rewires lipid
metabolism to enhance pancreatic cancer apoptosis via the
AMPK-ACC signaling[J]. ] Exp Clin Cancer Res, 2020, 39
(1): 73.

NIE T, WANG X, LT A Q. et al. The promotion of fatty acid
B-oxidation by hesperidin via activating SIRT1/PGCla to im-
prove NAFLD induced by a high-fat diet[J]. Food Funct, 2024,
15(1) . 372-386.

LIY M, XUSC, LIJ, etal. SIRTI facilitates hepatocellular
carcinoma metastasis by promoting PGC-1a-mediated mitochon-
drial biogenesis[J]. Oncotarget, 2016, 7(20): 29255-29274.
CHEN Y, MCANDREWS K M, KALLURI R. Clinical and
therapeutic relevance of cancer-associated fibroblasts[J]. Nat
Rev Clin Oncol, 2021, 18(12) . 792-804.

SAHAI E, ASTSATUROV I, CUKIERMAN E, et al. A
framework for advancing our understanding of cancer-associated
fibroblasts[J]. Nat Rev Cancer, 2020, 20(3): 174-186.
ZHANG Y N, GUZ Y, WANJJ, etal. Stearoyl-CoA Desatu-

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

rase-1 dependent lipid droplets accumulation in cancer-associated
fibroblasts facilitates the progression of lung cancer[ J]. Int J Bi-
ol Sci, 2022, 18(16): 6114-6128.
PENG S Y., LIY J, HUANG M ], et al. Metabolomics reveals
that CAF-derived lipids promote colorectal cancer peritoneal me-
tastasis by enhancing membrane fluidity [J]. Int J Biol Sci,
2022, 18(5): 1912-1932.
RADHAKRISHNAN R, HA J H, JAYARAMAN M, et al.
Ovarian cancer cell-derived lysophosphatidic acid induces glyco-
lytic shift and cancer-associated fibroblast-phenotype in normal
and peritumoral fibroblasts [ J]. Cancer Lett, 2019, 442,
464-474.
WAN X, LIF, LIZ G, etal. ASIC3-activated key enzymes of
de novo lipid synthesis supports lactate-driven EMT and the me-
tastasis of colorectal cancer cells[J]. Cell Commun Signal,
2024, 22(1) . 388.
DE VISSER K E, JOYCE J A. The evolving tumor microenvi-
ronment: from cancer initiation to metastatic outgrowth [ ] ].
Cancer Cell, 2023, 41(3): 374-403.
YANG M, MCKAY D, POLLARD ] W, et al. Diverse func-
tions of macrophages in different tumor microenvironments[ J].
Cancer Res, 2018, 78(19): 5492-5503.
YANG P, QIN H, LI Y Y, er al. CD36-mediated metabolic
crosstalk between tumor cells and macrophages affects liver me-
tastasis[J]. Nat Commun, 2022, 13(1): 5782.
YOREK M, JIANG X S, LIU S S, et al. FABP4-mediated lipid
accumulation and lipolysis in tumor associated macrophages pro-
mote breast cancer metastasis[J]. bioRxiv, 2024. DOI; 10.
1101/2024.07.02. 601733.
ZHANG Q, WANG H R, MAO C Y, et al. Fatty acid oxida-
tion contributes to IL-1f secretion in M2 macrophages and pro-
motes macrophage-mediated tumor cell migration[ J]. Mol Im-
munol, 2018, 94 27-35.
LIU SQ, ZHANG H L, LI Y N, et al. SI00A4 enhances pro-
tumor macrophage polarization by control of PPAR-Y-dependent
induction of fatty acid oxidation[ ]J]. ] Immunother Cancer,
2021, 9(6): e002548.
CAO Y H. Adipocyte and lipid metabolism in cancer drug resist-
ance[J]. J Clin Invest, 2019, 129(8): 3006-3017.
DOGRA S, NEELAKANTAN D, PATEL M M, ez al. Adipo-
kine apelin/APJ pathway promotes peritoneal dissemination of
ovarian cancer cells by regulating lipid metabolism [ J]. Mol
Cancer Res, 2021, 19(9): 1534-1545.
KYRGIOU M, KALLIALA I, MARKOZANNES G, etal. Ad-
iposity and cancer at major anatomical sites: umbrella review of
the literature[J]. BMJ, 2017, 356 j477.
SHAO CC, YANG F M, MIAO SY, etal. Role of hypoxia-in-
duced exosomes in tumor biology[J]. Mol Cancer, 2018, 17
(1): 120.
CORBET C, BASTIEN E, SANTIAGO DE JESUS J P, et al.
TGFB2-induced formation of lipid droplets supports acidosis-
driven EMT and the metastatic spreading of cancer cells[J]. Nat
Commun, 2020, 11(1): 454.

(THEHZ=TD



W E S 2026 55 A % 38 5% 54 Med ] West China, May 2026, Vol. 38,No. 5

[49]

[54]

Gastroenterology, 2011, 140(5): 1444-1453,

REHFELD J F, BROEDBAEK K, GOETZE J P, et al. True
Chromogranin A concentrations in plasma {rom patients with
small intestinal neuroendocrine tumours[ J]. Scand ] Gastroen-
terol, 2020, 55(5): 565-573.

WEWER ALBRECHTSEN N J, HORNBURG D, AL-
BRECHTSEN R, et al. Oxyntomodulin identified as a marker of
type 2 diabetes and gastric bypass surgery by mass-spectrometry
based profiling of human plasma[]J]. EBioMedicine, 2016, 7.
112-120.

SINHA A, MANN M. A beginner’s guide to mass spectrome-
try-based proteomics[J]. Biochemist, 2020, 42(5): 64-69.
WEWER ALBRECHTSEN N J. Measurement of gastrointesti-
nal hormones| J|. Dan Med J, 2017, 64 11

KAY R G, CHALLIS B G, CASEY R T, et al. Peptidomic a-
nalysis of endogenous plasma peptides from patients with pan-
creatic neuroendocrine tumours[ J]. Rapid Commun Mass Spec-
trom, 2018, 32(16): 1414-1424,

BRAZEAU P, VALE W, BURGUS R, et al. Hypothalamic

polypeptide that inhibits the secretion of immunoreactive pituita-

[59]

[60]

ry growth hormone[]]. Science, 1973, 179(4068) . 77-79.
WRER, E 1, 2BEHT. %, 68GaDOTA-: KM &K Z & PET/CT
T2 A S I R AR B AR AR R L) ). P B R R, 2019,
35(9): 1281-1284.
B, 477, T %, P R FEK-1 2K PET/CT i
LW R ARG )], BRI E ¥ Ak, 2020, 11(4)
486-491.
DEACON C F. Dipeptidyl peptidase 4 inhibitors in the treat-
ment of type 2 diabetes mellitus[J]. Nat Rev Endocrinol, 2020,
16(11): 642-653.
JACOBSEN O, BARDRAM L, REHFELD ] F. The require-
ment for gastrin measurements[ J]. Scand J Clin Lab Investig,
1986, 46(5) . 423-426.
WEWER ALBRECHTSEN N J. Glucagon receptor signaling in
metabolic diseases[]]. Peptides, 2018, 100; 42-47.
CHALLIS B G, ALBRECHTSEN N J W, BANSIYA V., etal.
Heterogeneity of glucagonomas due to differential processing of
proglucagon-derived peptides [ ] ]. Endocrinol Diabetes Metab
Case Rep, 2015, 2015: 150105,

(Y78 B A :2024-12-20; & B #:2026-01-12; %i%E . KM

(E#EE 775 7D

[51]

[58]

KO CW, QU J, BLACK D D, et al. Regulation of intestinal
lipid metabolism: current concepts and relevance to disease[J].
Nat Rev Gastroenterol Hepatol, 2020, 17(3): 169-183.
WONG C C, YU J. Gut microbiota in colorectal cancer develop-
ment and therapy[ J]. Nat Rev Clin Oncol, 2023, 20(7) . 429-452.
JIA W, XIE G X, JIA W P. Bile acid-microbiota crosstalk in
gastrointestinal inflammation and carcinogenesis[ J]. Nat Rev
Gastroenterol Hepatol, 2018, 15(2) . 111-128.

JIAN Z H, ZENG L, XU T J, etal. The intestinal microbiome
associated with lipid metabolism and obesity in humans and ani-
mals[J]. J Appl Microbiol., 2022, 133(5): 2915-2930.

L1Z. KANG Y B. Lipid metabolism fuels cancer’s spread[ ] ].
Cell Metab, 2017, 25(2) . 228-230.

PASCUAL G, AVGUSTINOVA A, MEJETTA S, etal. Tar-
geting metastasis-initiating cells through the fatty acid receptor
CD36[J]. Nature, 2017, 541(7635): 41-45.

CHENJ Y, YU XY, YANG G, et al. Combined blockade of
lipid uptake and synthesis by CD36 inhibitor and SCD1 siRNA is
beneficial for the treatment of refractory prostate cancer[ ] ].
Adv Sci, 2025, 12(8): 2412244,

FALCHOOK G, INFANTE J, ARKENAU H T, et al. First-

[59]

[60]

[61]

[62]

[63]

in~human study of the safety, pharmacokinetics, and pharmaco-
dynamics of first-in-class fatty acid synthase inhibitor TVB-2640
alone and with a taxane in advanced tumors[ ]J]. EClinicalMedi-
cine, 2021, 34: 100797.
YEMJ., HUC H, CHEN T T, etal. FABP5 suppresses color-
ectal cancer progression via mTOR-mediated autophagy by de-
creasing FASN expression[ J]. Int J Biol Sci, 2023, 19(10):
3115-3127.
BATCHULUUN B, PINKOSKY S L, STEINBERG G R. Li-
pogenesis inhibitors: therapeutic opportunities and challenges
[J]. Nat Rev Drug Discov, 2022, 21(4): 283-305.
SVENSSON R U, PARKER S J, EICHNER L J, et al. Inhibi-
tion of acetyl-CoA carboxylase suppresses fatty acid synthesis
and tumor growth of non-small-cell lung cancer in preclinical
models[]J]. Nat Med, 2016, 22(10): 1108-1119.
IWAMOTO H., ABE M, YANG Y L, et al. Cancer lipid me-
tabolism confers antiangiogenic drug resistance[ J]. Cell Metab,
2018, 28(1): 104-117. 5.
LEE C K, JEONG S H, JANG C, et al. Tumor metastasis to
lymph nodes requires YAP-dependent metabolic adaptation[ ] ].
Science, 2019, 363(6427) . 644-649.

(W5 B #1:2025-02-05; 18 [E] B #:2025-12-29; 48 . X RED



