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Role of bile acid metabolic disorder and signal transduction in colorectal cancer
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Abstract: Colorectal cancer (CRC) is a common malignancy worldwide, and bile acid metabolic disorders play an important role in
its development and progression. This review systematically summarizes the physiological metabolism of bile acids and their abnormal
characteristics and regulatory mechanisms in CRC. Patients with CRC exhibit a characteristic bile acid profile, marked by increased
secondary bile acids and decreased primary bile acids. Dysregulated bile acid metabolism may disrupt bile acid homeostasis through
multiple mechanisms involving synthetic enzymes, gut microbiota, and transport proteins, thereby activating pro-tumor signaling
pathways such as mitogen-activated protein kinase/extracellular signal-regulated kinase (MAPK/ERK) and Wnt/B-catenin. Bile acid
receptors, including farnesoid X receptor (FXR), Takeda G protein-coupled bile acid receptor 5 (TGRS), sphingosine-1-phosphate
receptor 2 (SIPR2), pregnane X receptor (PXR), and vitamin D receptor (VDR), collectively participate in the regulation of tumor cell
proliferation, inflammatory responses, chemotherapy sensitivity, and the tumor microenvironment. Based on the above mechanisms,
this review summarize bile acid-related targeted intervention strategies for CRC from three levels—metabolism, transport, and
receptor—and analyze key challenges in current research. In the future, integrating single-cell multi-omics and gut-restricted drug
delivery technologies could enable a deeper understanding of the molecular mechanisms by which bile acids regulate CRC, thereby

accelerating the translation of these findings into clinical applications.
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Fig. 1 Schematic of mechanism by which bile acid metabolism and signal transduction regulate CRC
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CRC AT, HiZ kBT KB B HNE,
$27n CYPTAL s vl Be A TR e RS2, eSS
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AT A AE B R R o I R S Al 5250 A L, CRC 40
21k PAPSS2 FIA K, 0] FEUHVTBRER IR K-+
R S BB IREITER (I LCA) TEMRRIIER
B, P R BRI E Wnt/B-catenin
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FI§-9 (MMP-9) Ki1A, $& = IRg 4 ff 12 28 e 7 01001,

Ak, BSEP Zhfgksfis o] 5240 AR ERHEME 52
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ZyPEHE— D R0, (2) AL i1 5 24 BRI i
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Ik, MRy ERE R R, FXR @S
i CYP7AL. CYP8BI1 5 5CHE & piBHE M, yi/b

[#if (Enterocyte)

"1 ¥k CPortal vein)
OATPs
CYP3A
CYP2B
PXR OH
CAR SULTs
UGTs
Bile acid detoxification
Gln i 4 %
JFFIE (Hepatocyte)
MRP2-4

B3 BEHERES MK
Fig.3 Bile acid signaling network



FA49EFEIH 2026F9 H

4¥38ak A Drug Evaluation Research

Vol. 49 No. 9 September 2026 - 3289 -

IR BRAE Fi, AT AEFRE AR B2 “ & - - EEL Y
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KM Kirsten AR PARR BRI 5L R FIEY) (KRAS)
FAF T PIEAH IS S id@Eg, Al PRI FXR FRIANS),
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R miR-13541 Fi&, TRHAMRAMESD G2
(CCNG2), PBH 40 5 BAGE RS, ) i Jd o PR 3
FAU2), R E AR MR A Ah, FXR & nldt 4 Rf
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CRC ##12, HI)ReZ BB LB WA S
SR HELZREM, A CRC PUHITE T LA A
ST L E E T .
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TEAG S B 7T, W EFRIEN UDCA. 44
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HARMOIAER, B A AR R AU ARy s
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