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Abstract

Colorectal cancer (CRC) is a highly prevalent and extensively investigated malignant tumor originating
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from intestinal epithelium; nevertheless, its pathogenesis has not yet been fully elucidated. Accu-
mulating solid evidence has confirmed that the initiation and progression of CRC are invariably ac-
companied by aberrant tumor lipid metabolism. Specifically, dysregulated expression of multiple
enzymes, proteins and signaling molecules facilitates lipid uptake, de novo lipid synthesis and lipid
droplet accumulation, thereby promoting proliferation, growth and metastasis of CRC cells. Accord-
ingly, intervening lipid metabolism has emerged as a novel therapeutic strategy for CRC treatment.
Lipid-lowering agents, including statins, proprotein convertase subtilisin/kexin type 9 (PCSK9) in-
hibitors and ezetimibe, can directly and effectively reduce systemic cholesterol and fatty acid levels,
and further suppress the growth, proliferation and metastasis of CRC. This article therefore system-
atically and logically reviews the characteristics of abnormal lipid metabolism in CRC as well as the
anti-tumor effects of lipid-lowering drugs, aiming to provide novel insights for the clinical manage-
ment of CRC.
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1. BY

45 B W% (Colorectal cancer, CRC) /2 LA b 5 4 i et (1) 5 5 LAY A T 2 1t s 2 —, 7E A3k
BBl N FL RO R AL T R T4 R HAT CRC IR FALE A B IR 26 = AL, SRR m a8 =0
[1]. BARHTT CRC K& KEKSTHHILRA TR T, ERBFEES, BIAWRE L2 Mg
MO, (28, BETERL R e P A S A AR IE . AT S, CRC MR 4 A7 £+ 3 SR AL A i Jo
R Tnae ki, RIRITTIR(FA) & R BOE i MRS EE(TC) /K- T 0N IR FUREHERR, IR RRATAE
Y =E(TG) S &3 Bl m . HE R, NRR AR = BE A i 83 240 P b 19 i B 4k e

WS 5 MR MRS, EHRGESHS. RERSYERE. MR A s Fh A B R h # K
& SERUER2].

MR dE b S w0, IR AR & CRC TRl — Mg £ B, o IR 25 B 4E VT 25 PCSK9
AT AT A2 ) B L PR K FA. cholesterol. TG i CRC K4 K A RNHI[3]. MR EN,
a2k 1 RE TS R B Ah, B REAMHIE S5, DS 2RE SN, Ak R A AR A, RS S e 1)
RE, EHAME I 4n e A K 5 2 5 i R ¥EVE R, 7 CRC Biva R B SRR . 40T, BARIMRIFARD]
B AT FEOT T2 2 CRC IRIT 715, H 2 BN 2570 R AR FIBLHT 2 8% HAS R SOSAR X A8/ R 5
WA LAy CRC BiiG i — N8 A B

AERIR T CRC H g o AR S 3 PRI 50 R, V0 ks L[] P R I 7 T Pk 83 4 o v O A R AR AR 24
A2, TR FEREZG H T CRC 1RYT J7 ) S HAMERET 1 82, DS AR OCHIT 78 Al R TARS it —E M 2% .

2. PR Zm R 4K i = T
2.1. FERTERHINBI RS

45 B (CRC) R i AU 5 0 diiis 2  die— B AR I IR T IR 15 ol B SR D A1 1) S 18 e, it PRI 1 2.«
iR AE AR DR, MO ROA BT AL T8 B IR BIRAS, DR IR e 200 2 A A PR 58 i 35t Al T R A =k
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IR, (RIS B 5 SRR R W R AR, DA a2 DRI B R e B S R R SRR B D) R R [4]-[10].
LB A R IR T ER A BN TR I8 RGHE AN RLR, & AR E OIS A& BN =R
(TCAYEH KB A BB AL S SR, AT SE Rk s sk iR BE R (UL 1) (EAS4R I, EARM R 4R
SEARA NIRRT R & i, (B A T b T HE TR 75 b M ANIE PR AR IR [ 1] PRk A BB IESE & B,
e AN IR T R SN 2 (2 i B A A R TR e i SORE R 7, A R T IR AR R A [12]
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Figure 1. Mechanisms of lipids in colorectal cancer

1. BERxt CRC HYEF#LHY

Ji TR MK Fa 2 v B T e A o B IR DT R 5 B (FASN) M BTl A FR AL BB (ACC)E 2 M iR h
Bk L, BEA R T4 M S G T IR B TR R, N EES 5 EURE SRR, MO A
HHL TR AL TR AT R S RS AE YRR EA[13]. HEENR, MR anbR TR H 5 A it
b, 17 ER G TR e s B 1 1 2R0E DA BR800 B TR T R, R AR AR ARG I RE R R [ 14] [15]
b e Rt n 2, IRIRA S BRI E 915 5 FROE S Som s, (Edbm e, 28
F[16].

Z WU I R 5T AR I B 7 CRC Mot A S (KR e 8 5800 /1T 9 & TIVIV 1 CRC &
H IR AR T R G o T, WA A ) R0 2 10 2R e g i e L] e /K~ 25 B 8 v 1 0 B8 [ 171 4K 10 Kondo
GRIE T CRC B3 ML A KA IR 197 R /K TR i Bont R 2 BRI, T A KB T 7 R /K S B T [ 18] B8
HERE, AR ER. EEMIEARE S R BRI SRS CRC A KU B2 HH55[19]. Ftkn]
Lt BAR. Zbih i3 4516 AR RS EgFEAE CRC R4 K EFRAZOER, AR i RE 245
Vi1t 1A ks .

2.2. BEEARERE

FIEL I 2 5 A A R A 5 RS AR P L 5 L Z 5T, BHE AR S R MR . A
VERRI L R A it 77 S5 AR ELVR PR R o FEMRAR L rh, RS 1 A5 1A A A 9 AT A R B 5
2 —[20]. BT R A DU I 5E, Oy T A BRI, PR R KR M ROR N A R, 5
LRI {5 5 B AR 0 0 A S B0 T e 24 U s e o AR R (L 1) JRHEL, RIS A 3 PR 5%
AR AHAT L5 S (U Hedgehog Wt 25) 57 H I, AEIX 815 I e A% 346 1Y) I R gl 5 22 L I e A
IR 5 77 W B BT AR A EL AT O A, AT s 1 Jf 88 40 A P A 1 I 25 PO B2 e 21125

AR e T S MRS o, R ke 2 AV HRL, RAERTE G N & b SRR AR B, o I A
BL12/3[26]0 TAENARA,  IE [E 1 2 S B e 2 I ] ] P RS, 2 A e £ 22
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ZHL RS » T 2 A 5 LT 52 R I 7 PR 2L S ) 1 % 21 2 1 (LDIL) - Wang 25230 LDL W] LA 7
HE R ROS, MR 90 [N A BRI, il Id MAPK 5538 B 0 1 AR i 4 1l S A CRC
KIE[27]o FIR ROS A3 ML RERUR IR A B R e FeRe B R 3K, HA KEHT UK I MAPK i@
M5 E. 2R, HT.

AT AT 23 B Al R s PR B S 36 BR8] W L [T A 57 72 CRC R IR AT : %8, 72— JTEKAR
VI 15 T/TV 391 CRC 84 IR AR /KPS Ferb, Al LAIE B B S00 26 OEL [ I R A s P K1 P S 7 v
[17]o R, Wang 55 N ZGEHIAIE I G ARSI HH DG (K] Fatom REFH MU AL A K R 1R38 . Rk AT AR
Hi gk e RS EEAQH B A CRC BERE A B ELTIRE, th oAt Ja iRIE I A A QA 4T B 3t 1 D k30

23. HilE KR =

UEAN,  BEWTER S FLAT A LE I TR 4 P PN REVE IR AR R R e ORI S IR R L A be e A =0 554
YNSRI, AE AR SN S T B A T B T RE: REREVE R INEE SORE RS, X RERZmAAL
W Thee, R EES S MR E. BERENE, IR N rE 2 2N R 2 SRR AT
HAE S0 TR B IR RR(LPA) I IA B 1008 . LPA A5 BN A% S4B 2 s 20 . M om4n Bokb o, 2t I
EAR, MEEd 5524k LPAL. LPA3 55456, WUEA TS S8, SReY) Sk 40 M & i
#[28]-[30]-

Hl =ER(TG)/2 LA H WA E 2L MR AMEILEE I R PR T, IR 500 T E 27 T e,
HA ORI+ o0 AN R SN IR (R B IR T BT IR IR /K A IS B R, T2 TG JF
L3R RE A 45 A N FUBERORLEE NG IR K W IR MR R (I & K TG 5 DARRAR 2 B2 i 2 1 T 304 Wb N I
H AT O 7820 UE4E SCRFILE Y TG 7K T 5 2 B 8 1 e A2 7R RUS: B A 5K 31

MNENAFIEE MR AR SEA AR IR, — 2 35 mT LA [R] R p L 75 e 4 e ) A e Y s, 7
iy S HE A R AR K R [32]. SEEE A2, VRS T IRA TIRIIRR s R B RIS, K Ae b
I 45 i Jee 2 B PN P PR 2 (33 ] ST AR P A 78 K2, H AT A B R TIE S 2 B Vi R A B AR BRAE 445 i
JH R KT T IER A 19]. BN, n-3 5 n-6 RUFG BT ER A 4855 P85 o OV FBSR A & n-3
BPCRBPL, T n-6 MRk RAE N, J5 & SIiE A B G B AT+ /0 iE EHEsL, igg2H 41
H n-6/n-3 A9 5 3 v T 5% I ALZA[19],

T AR D40 RE R R B AE I R e, BRI 2 FE 5 70 1 KR PUIE 5L, Wl AE 1T S
B ARIHEIORE I SR EAE BARAE A, TR A A TR R KR

3. REAGYARTEERERNER
3.1. {ITRBMATT S EM R R

TSR —Fh 3-320E-3-F L0 —BEAHEE A (HMG-CoA)ik 5 1 1A e M iblsR, e bl
HMG-CoA &5l 5+ 45 G A0, T2 R A B 00 Gk, H TR 22 48 S TI8 7 v S A0 i IfiL 792
WO 2). AR H AT 7007 T S 2459 ] R i i R [ B By 0] JORE SN o 71 42 Ty e R 52 i Jirh
S AR[34]-[37]-

7T 5 2454 = BE L 0] B R TR AR 1 B (mevalonate pathway, MVA), Jali/b Py 52 RE [ 8% & pl; A
VTS24I T LAY i ik [R] 9 02k 1 2 sy DL - DT 4051 P 4B M () 2R K . 3B m DA B4 RhoA PTEN
SRS ), @IS ] PI3K/AKT {5 5 18 B 400 1) 45 L e 240 e b I T ) 6 Bl AtV T SR 2590
I A S SRR, AT RS B e et eg A2 R e IVE FH o A= ARAR YT P BAPZAIC IL-18 TNF-a 55 5E K 1
(I s TUCA AT W] LA 58 5 DA 7 AH 5C I B DR R e 3%, SRAM il s 4B B i) A o v T 2R 254 m] DAf
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Figure 2. Comparative Analysis of Statins Ezetimibe and PCSK9 Inhibitors
B 2. T3, kiTEFH. PCSK9 HMFIFIRXT L 247

TE—SE At 50 R IAR YT 25 254034 mT A1) X R0 R S8 (RAS) I ATK A 5388 % M1 4100 £t Fev J83 &4 P P
R FIIGGE[26]. {EMIREAHMIH, BT PIBKCA MR R, 2S5 ATK 15 Sl IS BEH0E, M)
i Je A PR T A R B DA S R I PR A i, T AL T 2R 2RI DA ATK BOBERR £k, AT 0581 b2 240
M AR ARG T . (RIS TR R RV T R4 5 AN FIER, EIRRATHE AR, MiTRE4)
5 AR AT K 25 (NSAID)TERL & I fE b, 3 iV T 225 W70 Tl 16 97 45 B W 6 TT AR [26] [39].

3.2. #kifTZ R (Eztimibe)iAT 4 B AR

MR ZE A0 (Bztimibe) 72 /1N B A B — FofJIH ] 2 S U0 790, m DLt 5 O o e ) e i B A VR
AN )T A /I8 i P PRI S i, BELT G AE /N B IR U [3 1] NiemannPick C1-Like 1 (NPC 1L1)
S PSR, AEAEE REARTE R A, ik R REAE I E RS (WL ] 2). NPC 1 L1 fEWF AR 145 B
FEH A ERIARE, KL NPC 1 L1 745 B e VR I8 B35 & T IE R 4141401, 1 NPC 1 L1 21K
PEATIVE RIS A, AT A ER T NPC 1 L1, S0 JE [F e i, AT 4k e % 2

TEZE By A RPS6KA2 KA HLIEH 2 B [EK, RPS6KA2 i PCSK 9 1 MAPK 15
5 168 2% D ) e 0 ) S8 B I IR o AR HT 22 AT T AR E RPSOK A2 JEAI (1) 3R3, [RII i PCSK 9 1
Foik, W] MAPK 155 318 8% R0 1) 45 BV 40 i i) 3 BE R AR 28 [41]

E— NI A W], 7E Eztimibe fEFHF, HCT 116 A1 Caco 2 ZHJfIiI40 MO bE . ST ek, @it
##] mTOR {5 5@ FELL AR RE T 5, (2 T4 ERAR R BRI T [42]. B4, HETHIR
KN, Eztimibe 7 I8 ik 001 IE [ B2 o/ R AH OGS FR I (8, S i A o, B
Az A ) R (9 20 DA 1 g A= K [43 ]

3.3. FIEBREUEHETEZEREE kexin 9 BU(PCSK O)HIFHIFETTEEGENH’RE

PCSK 9 W LAf# My A () LDL f3R BT, i LIS EL A 8 20 AR 0 1 DA R 4 40 B 2H 23 98 R B )
A FThRE. PCSK 9 #IfilI AT LA LDL Z24k4h &, BRI LDL MR, AT o> e i) A (U ]
2). WEFLERE, PCSK 9 TEZ B 4 23 IR 5 sk P RN 8 7K P2 56 38 v T AR IR IE #2141

IR FEMIRAE A —Ff PCSK 9 #3118 i AMPK #RR 1k, 2 30E 45 B e 4 R F 1 0, 40 b3 4
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Mo A 7E T L ApeMin+/ BLIETR BT 91 45 s M0 5 F 4 e 6 S 6 o, 9F 96 A B
ApcMin/+ PCSK O FEDR/NEL, RIS AR 5 o 5 i s (0 6 50008, I 6 PCSK 9 441
A, GLEIE T IR R IR 1 KR 44,

4. FPRMY

REER R G 25 T 65 B e B AR 5 1 R AE e Ah VT 282590 k3T 2 A . PCSKO #Iifill7 Z B4 IR 254
hidi Bt st ke, ARER T PR IR IR P RAEROBL MRS Sl U e i 2
TERALE, Nah B R B B4 Bhia 7 B S 2R e 4t T Ee 2%, (BAMFEE 2 /R .

G, ARSCNNIIFHIRIT T 2 N/ NERIE RSB FT, = RFEA . vt KIARE DT I AT 1 b
MU FR I R IGIEYE - H A 2 200 AU S B AR 25 BB 0 45 B e i sl i . 228 HR s S
TERIVERT, (MR R 2RI BRAR G 2 RARHL. FHZTRE, BX T B us . s o .
AR, MR HEER KSR ZE R 2T A, B RGVERAIE,  TOVE BRI A I PR
ENE D

R, DAL T BT R, A BB TR R A I 0, AR SC A 45 1 % g 25 P i s AL
Z 4T PI3K/AKT. MAPK. mTOR 2548 L5 S8 B, 14s Bl RE 20 1. 288 i
M 224 . 0T 5B RE 29 s e AR B gm e . MBI MOA SS9 . i1l B B 35 8L 25 1 R U3 AL
Hl AR e A B, HAN R B2 2 (] fAE B R S X P RIS HioC R e w,  #07 l m A
KA G F I BUR ML A R — PRI . [EII, SCERIUMER . ARMEER . n-3/n-6 ANEANJIE TR S5 NE 0T 7
FAEL B R AEAER R RFEVE R, 5 EH AT o0 70 R B A . SR 5SS A0 TR T 2 4 FH 5
M AL, AHCHLEMTIAEE AL .

i, A ERR VI FE S AR R IR . AT IR S R T TR, R A . PCSK9
HOHIF =R F TG L, TR DR, R 2 S5 A A B IR 2 bt LW A R S T A
W, oA B AR AT BB e R I E N E . kA, AR Z RET R4 Mm
PUMIRER, X FREARZM S TR BT FRIANEYT . RBEIRTT A AL T 24 o5 R Rk
GRAREVER R, SREZERIT I RGMELHR T

5, H AT TR B 250 L (1) 22 A 1t A BIE FH ORI FEAN AL o BRI 2410 80 m] e A AE I 2
REPf. WL AR RS A RS, (EIA BT 2 0 LU RR By &%, i e e 2 K30
JIR FH B I 2P RS DAy, 1R B R N FH 2 2 B8 . [RIRNE, 5000 SRl s e &5 SR 5 e R A A7
TERLHT, SRR PRI SEIG B AR ROR , vk se A B %0 28 AR IR ORI EPIRES, %
B 2 NI T2 [ I PRORS Y R P AT AR AE SRR BE 22

5. RES5R%

H A5 B (CRO) SO 3 & i AN, ™ B U R AT A fr 2e 4, BOR H A R b3t R 2 R
DIBRAMEZE 25001697, (HRIRIR LI ARAER % o FRATToR A -4 — b B 11 B % P I R 8 AU T 3 (1A 2
RIS T35 BT SR IS B R 4 s A AE AR B AR R 8, DRI A SO a6 X — AL
FIEE, X CRCIRITIRBEHT B, KILMRARAGEA S, ARmR . E R EE AR AR BR AT A= M ¥4
PEWE BSR4 A iR A0 B S B R A B T S R TR e 2 R O 5B IR R A A LR
SRR RO, 3T BOIR A SR o — 7 T kR 20 L 75 A — S I 1 B IR ik s IR S . DA K
PRRVE FRERZ PR S , SE I3 98 Mk A IR T R R S BN B ) RS, i LA PR 240 M 2 8 v A S 2 11 1
Riks FH—Jrim, R AR I S K, 2 K BN A A ) S By s R R
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J5 PCSKO i 75158 ) e 17 Jir g 200 /s B 5 v i o A Kt e 3 e CRC IR AR R & o

H A2 SOty TR 29 iR A F CA TE R B A 4510 . TR 25 R0 PIBK/AKT 15 508
6, TR T U0 465 L s 00 L R L B () 5 s, SCRT IR TL-18 TNF-o0 S ORE R 7~ 1 3RAK, HHIAH 5C 98 hiE
BRI, HICEEANRI A A, SEETS I 2 B L R RY 5 S 2 4 i KT R R RE g, D)
LA IR e 2 TR .

AR SOR TR 2 B PN AL ) TR A S DO B R B IR 20 R R AR AR T o0 R B SR IR R
g, (FRUEES, MR a2 M8 T SARUNE B R R 0 B B, D RAEEE
ZH PUMIRTE 1 B e 2 S P2 . DB AR CRC 697 R IR

&E 3k

[1] Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R.L., Torre, L.A. and Jemal, A. (2018) Global Cancer Statistics 2018:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal
for Clinicians, 68, 394-424. https://doi.org/10.3322/caac.21492

[21 Yu, W, Lei,Q., Yang, L., Qin, G., Liu, S., Wang, D., ef al. (2021) Contradictory Roles of Lipid Metabolism in Immune
Response within the Tumor Microenvironment. Journal of Hematology & Oncology, 14, Article No. 187.
https://doi.org/10.1186/s13045-021-01200-4

[3] Hassanabad, A.F. (2019) Current Perspectives on Statins as Potential Anti-Cancer Therapeutics: Clinical Outcomes and
Underlying Molecular Mechanisms. Translational Lung Cancer Research, 8, 692-699.
https://doi.org/10.21037/tlcr.2019.09.08

[4] Pascual, G., Avgustinova, A., Mejetta, S., Martin, M., Castellanos, A., Attolini, C.S., et al. (2016) Targeting Metastasis-
Initiating Cells through the Fatty Acid Receptor CD36. Nature, 541, 41-45. https://doi.org/10.1038/nature20791

[5] Nath, A, Li, 1., Roberts, L.R. and Chan, C. (2015) Elevated Free Fatty Acid Uptake via CD36 Promotes Epithelial-
Mesenchymal Transition in Hepatocellular Carcinoma. Scientific Reports, 5, Article No. 14752.
https://doi.org/10.1038/srep14752

[6] Geng, F., Cheng, X., Wu, X, Yoo, J.Y., Cheng, C., Guo, J.Y., et al. (2016) Inhibition of SOAT1 Suppresses Glioblas-
toma Growth via Blocking SREBP-1-Mediated Lipogenesis. Clinical Cancer Research, 22, 5337-5348.
https://doi.org/10.1158/1078-0432.ccr-15-2973

[7] Koizume, S. and Miyagi, Y. (2016) Lipid Droplets: A Key Cellular Organelle Associated with Cancer Cell Survival

under Normoxia and Hypoxia. International Journal of Molecular Sciences, 17, Article 1430.
https://doi.org/10.3390/ijms17091430

[8] Snaebjornsson, M.T., Janaki-Raman, S. and Schulze, A. (2020) Greasing the Wheels of the Cancer Machine: The Role
of Lipid Metabolism in Cancer. Cell Metabolism, 31, 62-76. https://doi.org/10.1016/j.cmet.2019.11.010
[9] Jeon, Y.G., Kim, Y.Y., Lee, G. and Kim, J.B. (2023) Physiological and Pathological Roles of Lipogenesis. Nature Me-
tabolism, 5, 735-759. https://doi.org/10.1038/s42255-023-00786-y
[10] Wei, W., Qin, B., Wen, W., Zhang, B., Luo, H., Wang, Y., ef al. (2023) Fbxw7/ Loss-of-Function Enhances Fasn-
Mediated Lipogenesis and Promotes Colorectal Cancer Growth. Signal Transduction and Targeted Therapy, 8, Article
No. 187. https://doi.org/10.1038/s41392-023-01405-8
[11] Cao, D., Song, X., Che, L., Li, X., Pilo, M.G., Vidili, G., et al. (2017) Both de Novo Synthetized and Exogenous Fatty
Acids Support the Growth of Hepatocellular Carcinoma Cells. Liver International, 37, 80-89.
https://doi.org/10.1111/1iv.13183
[12] Huang, S., Rutkowsky, J.M., Snodgrass, R.G., Ono-Moore, K.D., Schneider, D.A., Newman, J.W., et al. (2012) Saturated
Fatty Acids Activate TLR-Mediated Proinflammatory Signaling Pathways. Journal of Lipid Research, 53, 2002-2013.
https://doi.org/10.1194/j1r.d029546
[13] Zhu, X.,Ying, X., Liu, Y. et al. (2024) Stability and Variability of Molecular Subtypes: Comparative Analysis of Primary
and Metastatic Triple-Negative Breast Cancer. Cancer Biology and Medicine, 21, 784-798.
[14] Feng, W.W., Zuppe, H.T. and Kurokawa, M. (2023) The Role of CD36 in Cancer Progression and Its Value as a Thera-
peutic Target. Cells, 12, Article 1605. https://doi.org/10.3390/cells12121605

[15] Xia, L., Zhou, Z., Chen, X., Luo, W., Ding, L., Xie, H., ef al. (2023) Ligand-Dependent CD36 Functions in Cancer
Progression, Metastasis, Immune Response, and Drug Resistance. Biomedicine & Pharmacotherapy, 168, Article 115834.

DOI: 10.12677/acm.2026.1672757 2285 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672757
https://doi.org/10.3322/caac.21492
https://doi.org/10.1186/s13045-021-01200-4
https://doi.org/10.21037/tlcr.2019.09.08
https://doi.org/10.1038/nature20791
https://doi.org/10.1038/srep14752
https://doi.org/10.1158/1078-0432.ccr-15-2973
https://doi.org/10.3390/ijms17091430
https://doi.org/10.1016/j.cmet.2019.11.010
https://doi.org/10.1038/s42255-023-00786-y
https://doi.org/10.1038/s41392-023-01405-8
https://doi.org/10.1111/liv.13183
https://doi.org/10.1194/jlr.d029546
https://doi.org/10.3390/cells12121605

[18]

[19]

[20]

[27]

[28]

[29]

[30]

[34]

[35]

https://doi.org/10.1016/j.biopha.2023.115834

Glaviano, A., Foo, A.S.C., Lam, H.Y., Yap, K.C.H., Jacot, W., Jones, R.H., et al. (2023) PI3K/AKT/mTOR Signaling
Transduction Pathway and Targeted Therapies in Cancer. Molecular Cancer, 22, Article No. 138.
https://doi.org/10.1186/s12943-023-01827-6

Liu, T, Peng, F., Yu, J,, Tan, Z., Rao, T., Chen, Y., et al. (2019) LC-MS-Based Lipid Profile in Colorectal Cancer
Patients: Tags Are the Main Disturbed Lipid Markers of Colorectal Cancer Progression. Analytical and Bioanalytical
Chemistry, 411, 5079-5088. https://doi.org/10.1007/s00216-019-01872-5

Kondo, Y., Nishiumi, S., Shinohara, M., Hatano, N., Ikeda, A., Yoshie, T., et al. (2011) Serum Fatty Acid Profiling of
Colorectal Cancer by Gas Chromatography/Mass Spectrometry. Biomarkers in Medicine, 5, 451-460.
https://doi.org/10.2217/bmm.11.41

Zhang, J., Zhang, L., Ye, X., Chen, L., Zhang, L., Gao, Y., et al. (2013) Characteristics of Fatty Acid Distribution Is
Associated with Colorectal Cancer Prognosis. Prostaglandins, Leukotrienes and Essential Fatty Acids, 88, 355-360.
https://doi.org/10.1016/j.plefa.2013.02.005

Jiang, W., Jin, W. and Xu, A. (2024) Cholesterol Metabolism in Tumor Microenvironment: Cancer Hallmarks and Ther-
apeutic Opportunities. International Journal of Biological Sciences, 20, 2044-2071. https://doi.org/10.7150/ijbs.92274

Vander Heiden, M.G., Cantley, L.C. and Thompson, C.B. (2009) Understanding the Warburg Effect: The Metabolic
Requirements of Cell Proliferation. Science, 324, 1029-1033. https://doi.org/10.1126/science.1160809

Luo, M., Yan, J., Hu, X., Li, H., Li, H., Liu, Q., et al. (2023) Targeting Lipid Metabolism for Ferroptotic Cancer Therapy.
Apoptosis, 28, 81-107. https://doi.org/10.1007/s10495-022-01795-0

Ma, Y., Temkin, S.M., Hawkridge, A.M., Guo, C., Wang, W., Wang, X., et al. (2018) Fatty Acid Oxidation: An Emerg-
ing Facet of Metabolic Transformation in Cancer. Cancer Letters, 435, 92-100.
https://doi.org/10.1016/j.canlet.2018.08.006

Harly, C., Joyce, S.P., Domblides, C., Bachelet, T., Pitard, V., Mannat, C., et al. (2021) Human y3 T Cell Sensing of
AMPK-Dependent Metabolic Tumor Reprogramming through TCR Recognition of EphA2. Science Immunology, 6,
¢aba9010. https://doi.org/10.1126/sciimmunol.aba9010

Tang, W., Li, G., Lin, Q., Zhu, Z., Wang, Z. and Wang, Z. (2023) Multiplex Immunohistochemistry Defines Two Cho-
lesterol Metabolism Patterns Predicting Immunotherapeutic Outcomes in Gastric Cancer. Journal of Translational Med-
icine, 21, Article No. 887. https://doi.org/10.1186/s12967-023-04758-4

Wang, Z., Zhang, L., Wan, Z., He, Y., Huang, H., Xiang, H., et al. (2018) Atorvastatin and Caffeine in Combination
Regulates Apoptosis, Migration, Invasion and Tumorspheres of Prostate Cancer Cells. Pathology & Oncology Research,
26, 209-216. https://doi.org/10.1007/s12253-018-0415-7

Wang, C., Li, P., Xuan, J., Zhu, C., Liu, J., Shan, L., ef al. (2017) Cholesterol Enhances Colorectal Cancer Progression
via ROS Elevation and MAPK Signaling Pathway Activation. Cellular Physiology and Biochemistry, 42, 729-742.
https://doi.org/10.1159/000477890

Balijepalli, P., Sitton, C.C. and Meier, K.E. (2021) Lysophosphatidic Acid Signaling in Cancer Cells: What Makes LPA
so Special? Cells, 10, Article 2059. https://doi.org/10.3390/cells 10082059

Wang, S., Chen, J. and Guo, X. (2022) K4I1/CD82 Gene and Autotaxin-Lysophosphatidic Acid Axis in Gastrointestinal
Cancers. World Journal of Gastrointestinal Oncology, 14, 1388-1405. https://doi.org/10.4251/wjgo.v14.i8.1388

Leve, F., Peres-Moreira, R.J., Binato, R., Abdelhay, E. and Morgado-Diaz, J.A. (2015) LPA Induces Colon Cancer Cell
Proliferation through a Cooperation between the ROCK and STAT-3 Pathways. PLOS ONE, 10, e0139094.
https://doi.org/10.1371/journal.pone.0139094

Yang, M.H., Rampal, S., Sung, J., Choi, Y., Son, H.J., Lee, J.H., et al. (2013) The Association of Serum Lipids with
Colorectal Adenomas. American Journal of Gastroenterology, 108, 833-841. https://doi.org/10.1038/ajg.2013.64
Niso-Santano, M., Malik, S.A., Pietrocola, F., Bravo-San Pedro, J.M., Marifio, G., Cianfanelli, V., et al. (2015) Unsatu-
rated Fatty Acids Induce Non-Canonical Autophagy. The EMBO Journal, 34, 1025-1041.
https://doi.org/10.15252/embj.201489363

Berger, E., Nassra, M., Atgié, C., Plaisancié, P. and Géloén, A. (2017) Oleic Acid Uptake Reveals the Rescued Entero-
cyte Phenotype of Colon Cancer Caco-2 by HT29-MTX Cells in Co-Culture Mode. International Journal of Molecular
Sciences, 18, Article 1573. https://doi.org/10.3390/ijms18071573

Beckwitt, C.H., Brufsky, A., Oltvai, Z.N. and Wells, A. (2018) Statin Drugs to Reduce Breast Cancer Recurrence and
Mortality. Breast Cancer Research, 20, Article No. 144. https://doi.org/10.1186/s13058-018-1066-z

Cruz, P.M.R., Mo, H., McConathy, W.J., Sabnis, N. and Lacko, A.G. (2013) The Role of Cholesterol Metabolism and
Cholesterol Transport in Carcinogenesis: A Review of Scientific Findings, Relevant to Future Cancer Therapeutics.
Frontiers in Pharmacology, 4, Article ID: 118. https://doi.org/10.3389/fphar.2013.00119

DOI: 10.12677/acm.2026.1672757 2286 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1672757
https://doi.org/10.1016/j.biopha.2023.115834
https://doi.org/10.1186/s12943-023-01827-6
https://doi.org/10.1007/s00216-019-01872-5
https://doi.org/10.2217/bmm.11.41
https://doi.org/10.1016/j.plefa.2013.02.005
https://doi.org/10.7150/ijbs.92274
https://doi.org/10.1126/science.1160809
https://doi.org/10.1007/s10495-022-01795-0
https://doi.org/10.1016/j.canlet.2018.08.006
https://doi.org/10.1126/sciimmunol.aba9010
https://doi.org/10.1186/s12967-023-04758-4
https://doi.org/10.1007/s12253-018-0415-7
https://doi.org/10.1159/000477890
https://doi.org/10.3390/cells10082059
https://doi.org/10.4251/wjgo.v14.i8.1388
https://doi.org/10.1371/journal.pone.0139094
https://doi.org/10.1038/ajg.2013.64
https://doi.org/10.15252/embj.201489363
https://doi.org/10.3390/ijms18071573
https://doi.org/10.1186/s13058-018-1066-z
https://doi.org/10.3389/fphar.2013.00119

AN %

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Landskron, G., De la Fuente, M., Thuwajit, P., Thuwajit, C. and Hermoso, M.A. (2014) Chronic Inflammation and Cy-
tokines in the Tumor Microenvironment. Journal of Immunology Research, 2014, 1-19.
https://doi.org/10.1155/2014/149185

Amin, F., Fathi, F., Reiner, Z., Banach, M. and Sahebkar, A. (2022) The Role of Statins in Lung Cancer. Archives of
Medical Science, 18, 141-152. https://doi.org/10.5114/aoms/123225

Selvin, T., Berglund, M., Lenhammar, L., Jarvius, M., Nygren, P., Fryknds, M., et al. (2023) Phenotypic Screening
Platform Identifies Statins as Enhancers of Immune Cell-Induced Cancer Cell Death. BMC Cancer, 23, Article No. 164.
https://doi.org/10.1186/s12885-023-10645-4

Jalving, M., Koornstra, J.J., de Jong, S., de Vries, E.G.E. and Kleibeuker, J.H. (2005) Review Article: The Potential of
Combinational Regimen with Non-Steroidal Anti-Inflammatory Drugs in the Chemoprevention of Colorectal Cancer.
Alimentary Pharmacology & Therapeutics, 21, 321-339. https://doi.org/10.1111/1.1365-2036.2005.02335.x

Xiao, H., Zhang, Q., Lin, Y., Reddy, B.S. and Yang, C.S. (2008) Combination of Atorvastatin and Celecoxib Synergis-
tically Induces Cell Cycle Arrest and Apoptosis in Colon Cancer Cells. International Journal of Cancer, 122,2115-2124.
https://doi.org/10.1002/ijc.23315

Kwon, R.J.,, Park, E., Lee, S.Y., Lee, Y., Hwang, C., Kim, C., et al. (2021) Expression and Prognostic Significance of
Niemann-Pick C1-Like 1 in Colorectal Cancer: A Retrospective Cohort Study. Lipids in Health and Disease, 20, Article
No. 104. https://doi.org/10.1186/s12944-021-01539-0

Zheng, Y., Yang, W., Jia, Y., Ji, J., Wu, L., Feng, J., et al. (2023) Promotion of Colorectal Cancer Cell Death by
Ezetimibe via mTOR Signaling-Dependent Mitochondrial Dysfunction. Frontiers in Pharmacology, 14, Article ID:
1081980. https://doi.org/10.3389/fphar.2023.1081980

Solomon, K.R., Pelton, K., Boucher, K., Joo, J., Tully, C., Zurakowski, D., et al. (2009) Ezetimibe Is an Inhibitor of
Tumor Angiogenesis. The American Journal of Pathology, 174, 1017-1026. https://doi.org/10.2353/ajpath.2009.080551

Yang, K., Zhu, J., Luo, H., Yu, S. and Wang, L. (2021) Pro-Protein Convertase Subtilisin/Kexin Type 9 Promotes Intes-
tinal Tumor Development by Activating Janus Kinase 2/Signal Transducer and Activator of Transcription 3/SOCS3
Signaling in ApcM™* Mice. International Journal of Immunopathology and Pharmacology, 35.

DOI: 10.12677/acm.2026.1672757 2287 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672757
https://doi.org/10.1155/2014/149185
https://doi.org/10.5114/aoms/123225
https://doi.org/10.1186/s12885-023-10645-4
https://doi.org/10.1111/j.1365-2036.2005.02335.x
https://doi.org/10.1002/ijc.23315
https://doi.org/10.1186/s12944-021-01539-0
https://doi.org/10.3389/fphar.2023.1081980
https://doi.org/10.2353/ajpath.2009.080551

	降脂药物运用于结直肠癌治疗中的研究进展
	摘  要
	关键词
	Research Progress on the Application of Lipid-Lowering Drugs in the Treatment of Colorectal Cancer
	Abstract
	Keywords
	1. 前言
	2. 肿瘤细胞脂代谢异常特征
	2.1. 脂肪酸的代谢异常
	2.2. 胆固醇的代谢异常
	2.3. 其他脂质的代谢异常

	3. 降脂药物治疗结直肠癌的进展
	3.1. 他汀类药物治疗结直肠癌的进展
	3.2. 依折麦布(Eztimibe)治疗结直肠癌的进展
	3.3. 前蛋白转化酶枯草杆菌蛋白酶/kexin 9型(PCSK 9)抑制剂治疗结直肠癌的进展

	4. 局限性
	5. 展望与总结
	参考文献

