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Abstract: Cholangiocarcinoma is a highly heterogeneous tumor with an insidious onset, severe conditions, a high degree of
malignancy, and an extremely poor prognosis. Glucose is a major energy source for the proliferation and metastasis of
cholangiocarcinoma, and the glucose metabolism pathway of cholangiocarcinoma cells will be re-edited in the process of rapid
proliferation to produce a large amount of energy for their own needs. Traditional Chinese medicine has unique advantages in the
treatment of cholangiocarcinoma, and studies have shown that the active components of traditional Chinese medicine can inhibit the
development and progression of cholangiocarcinoma by regulating glucose metabolism. This article reviews the characteristics of
glucose metabolism in cholangiocarcinoma and the role of the active components of traditional Chinese medicine in regulating

glucose metabolism against cholangiocarcinoma, in order to provide new ideas for the treatment of cholangiocarcinoma.
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2 A 1 (multidrug resistance protein 1, MRP1) , ABC i
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A1l FOWE B A, [ X ABCG2 AT MRPL 19 3 3% , I 52 i
ABCG2 HI MRP1 () S 6 , 3 11 1 55 55 P9 Al 355 (¥ 4C i g 11
JH L0 CCA i+

3 A%

=1

WA I B G A A I E 1) T R AR E 2 — A R T g
AR ST G, AR RIIREE T A A7, B 5 R %
PERREE TS B A G . fEFRIE, TP T ) 2 HAE
J g Ve T 1 TR FE A ATV X IR R A W
fadih o R 2 A UEYE ZR T, v B 24 ) 3 5 A s
FAEHYUEIER M MGE CCA I TR AR AL E Y
UL AR, H A 2 2558 AT 1) CCAVRYT IR A7
TELUN )8 h 20 G Wk IR 2 S5 T 780, 5
PEAN IR T CCA IARSCRF 7 A £ itk 252 7
VI Z B4y 2280 55 AR S R 2 i (A 2 5 0y
PR AT CCA MIF SR AR 7 /b ; v B2 2 450 B i
Pt CCA WIMFFE L, FLR 5 BES IR P MR AR i) FL At adc 12
PU CCA M ATERE ; rp B2 25 PR F AT CCA IDF 9 2 LA
FERRSEIS R F L = RGERIE RIS EE . R, FE 43Ik
P BE 25 RIS CCA RIVE A I T S4B ey T
AR R BB 259, R CCA BIIRTT HEBLHT SR m

FIEE MR . K SR A EARTA S0 R

TEETRBAR: R 5 i T AT, BB G F ke
Rk MR RHE B EAEB T BAE R 5
Kt LA G A%,

S 3R :

[1] Chinese Chapter of International Hepato-Pancreato-Biliary Associa-
tion; Hepatic Surgery Group, Chinese Society of Surgery, Chinese
Medical Association. Diagnosis and treatment of cholangiocarci-
noma: Surgical expert consensus[J]. J Clin Hepatol, 2015, 31(1):
12-16. DOI: 10.3969/j.issn.1001-5256.2015.01.003.
EFERESPESS, PEEASIIZSATIRIRIZE . BE
FEILW 587 —AMRERFIRII]. IGKRATAER 2, 2015, 31(1):
12-16. DOI: 10.3969/j.issn.1001-5256.2015.01.003.

[2] BANALES JM, MARIN JJG, LAMARCA A, et al. Cholangiocarcinoma
2020: The next horizon in mechanisms and management[J]. Nat
Rev Gastroenterol Hepatol, 2020, 17(9): 557-588. DOI: 10.1038/s41575-
020-0310-z.

[3] RIZVI S, KHAN SA, HALLEMEIER CL, et al. Cholangiocarcinoma—
Evolving concepts and therapeutic strategies[J]. Nat Rev Clin On-
col, 2018, 15: 95-111. DOI: 10.1038/nrclinonc.2017.157.

[4] BLECHACZ B, GORES GJ. Cholangiocarcinoma: Advances in patho-
genesis, diagnosis, and treatment[J]. Hepatology, 2008, 48(1): 308-

[5]

[6]

[71

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[171

[181]

321. DOI: 10.1002/hep.22310.

HOWELL M, VALLE JW. The role of adjuvant chemotherapy and ra-
diotherapy for cholangiocarcinomalJ]. Best Pract Res Clin Gastro-
enterol, 2015, 29(2): 333-343. DOI: 10.1016/j.bpg.2015.03.001.
VALERO V 3 COSGROVE D, HERMAN JM, et al. Management of
perihilar cholangiocarcinoma in the era of multimodal therapy[J].
Expert Rev Gastroenterol Hepatol, 2012, 6(4): 481-495. DOI: 10.1586/
egh.12.20.

GLAZER ES, LIU P, ABDALLA EK, et al. Neither neoadjuvant nor ad-
juvant therapy increases survival after biliary tract cancer resection
with wide negative margins[J]. J Gastrointest Surg, 2012, 16(9): 1666-
1671. DOI: 10.1007/s11605-012-1935-1.

RAGGI C, TADDEI ML, RAE C, et al. Metabolic reprogramming in
cholangiocarcinomalJ]. J Hepatol, 2022, 77 (3): 849-864. DOI: 10.1016/}.
jhep.2022.04.038.

CHEN XY, DONG Q, TIAN SD, et al. Comment on the clinical value
of traditional Chinese medicine in the maintenance treatment of tumor
[J]. J Beijing Univ Tradit Chin Med, 2021, 44(9): 777-783. DOI: 10.
3969/j.issn.1006-2157.2021.09.002.

BREX, BR, BB, & BUMEP EA RS IRRNES AT
[J]. dE P EHRZZR, 2021, 44(9): 777-783. DOI: 10.3969/).issn.
1006-2157.2021.09.002.

CHEN HB, ZHOU HG, LI L, et al. Thoughts on the development of
TCM oncology[J]. Chin J Inf Tradit Chin Med, 2019, 26(11): 1-4.
DOI: 10.3969/j.issn.1005-5304.2019.11.001.

bR, B, TR & PEMEFRNAREE[J]. PETEAES
L7, 2019, 26(11): 1-4. DOI: 10.3969/).issn.1005-5304.2019.11.001.
CHEN Y, JIANG Y, YANG H, et al. Research progress of anti-tumor
traditional Chinese medicine ingredients regulating key enzymes of
aerobic glycolysis pathway[J]. Chin J Oncol Prev Treat, 2020, 12
(6):705-709. DOI: 10.3969/j.issn.1674-5671.2020.06.20.

BT, TE, %5 & BRAEREREREXEENRMEP AN SN
TRFERII]. PEMBERS 27, 2020, 12(6): 705-709. DOI: 10.3969/
j.issn.1674-5671.2020.06.20.

LI XY, BIAN K. Research progress on intervention of Chinese mate-
rial medical on cancer Warburg effect[J]. Acta Univ Tradit Med Sin
Pharmacol Shanghai, 2017, 31(1): 87-99. DOI: 10.16306/j.1008-861x.
2017.01.020.

=3, T PATHAE Warburg N TR BB LJ]. FigPEZ
K3k, 2017, 31(1): 87-99. DOI: 10.16306/}.1008-861x.2017.01.020.
WU QX, SUN MY, XU B, et al. Research progress of Chinese medi-
cine intervention on metabolism reprogramming for anti-tumor[J].
Acad J Shanghai Univ Tradit Chin Med, 2020, 34(2): 94-100. DOI:
10.16306/j.1008-861x.2020.02.017.

RUE, IBE, T, . PATFIRBEESERPBARERI]. £
B R%%IR, 2020, 34(2): 94-100. DOI: 10.16306/].1008-861x.
2020.02.017.

ANCEY PB, CONTAT C, MEYLAN E. Glucose transporters in cancer -
from tumor cells to the tumor microenvironment[J]. FEBS J, 2018,
285(16): 2926-2943. DOI: 10.1111/febs.14577.

PAUDYAL B, ORIUCHI N, PAUDYAL P, et al. Expression of glucose
transporters and hexokinase Il in cholangiocellular carcinoma com-
pared using [ '®F]-2-fluro-2-deoxy-d-glucose positron emission tomog-
raphy[J]. Cancer Sci, 2008, 99(2): 260-266. DOI: 10.1111/j. 1349-
7006.2007.00683.x.

KUBO VY, AISHIMA S, TANAKA Y, et al. Different expression of glu-
cose transporters in the progression of intrahepatic cholangiocarci-
nomalJ]. Hum Pathol, 2014, 45(8): 1610-1617. DOI: 10.1016/j.hum-
path.2014.03.008.

LI' X, YU C, LUO YC, et al. Aldolase A enhances intrahepatic cholan-
giocarcinoma proliferation and invasion through promoting glycolysis
[J]. Int J Biol Sci, 2021, 17(7): 1782-1794. DOI: 10.7150/ijbs.59068.
THAMRONGWARANGGOON U, SEUBWAI W, PHOOMAK C, et al.
Targeting hexokinase Il as a possible therapy for cholangiocarci-
nomalJ]. Biochem Biophys Res Commun, 2017, 484(2): 409-415.



1708

PRATAER R E 405 5F 81202448 A  J Clin Hepatol, Vol. 40 No. 8, Aug. 2024

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

DOI: 10.1016/j.bbrc.2017.01.139.

MAZUREK S. Pyruvate kinase type M2: A key regulator of the meta-
bolic budget system in tumor cells[J]. Int J Biochem Cell Biol,
2011, 43(7):969-980. DOI: 10.1016/j.biocel.2010.02.005.

QIAN Z, HU WD, LV Z, et al. PKM2 upregulation promotes malignancy
and indicates poor prognosis for intrahepatic cholangiocarcinomalJ].
Clin Res Hepatol Gastroenterol, 2020, 44(2): 162-173. DOI: 10.1016/].
clinre.2019.06.008.

YU YP, LIAO MQ, LIU RW, et al. Overexpression of lactate dehydrogenase-
ain human intrahepatic cholangiocarcinoma: Its implication for treat-
ment[J]. World J Surg Oncol, 2014, 12(1): 78. DOI: 10.1186/1477-
7819-12-78.

THONSRI U, SEUBWAI W, WARAASAWAPATI S, et al. Overexpres-
sion of lactate dehydrogenase A in cholangiocarcinoma is corre-
lated with poor prognosis[J]. Histol Histopathol, 2017, 32(5): 503-
510. DOI: 10.14670/HH-11-819.

CHEN MZ, LI YL, TANG LK, et al. Research progress in IDH1 muta-
tion in treatment of intrahepatic cholangiocarcinomalJ/OL].Chin J
Hepat Surg: Electronic Edition, 2024, 13(1): 103-108. DOI: 10.3877/
cma.j.issn.2095-3232.2024.01.021.

FREAEL, =EX, B, & . IDH1 REN B FHAREERET MRt
RLJ/OL]. hEERFAESMNBIF RSB F 27K, 2024, 13(1): 103-108. DOI:
10.3877/cma.j.issn.2095-3232.2024.01.021.

WU MJ, SHI L, MERRITT J, et al. Biology of IDH mutant cholangio-
carcinomalJ]. Hepatology, 2022, 75(5): 1322-1337. DOI: 10.1002/
hep.32424.

CHEN X, YANG PP, QIAQ Y, et al. Effects of cancer-associated
point mutations on the structure, function, and stability of isocitrate
dehydrogenase 2[J]. Sci Rep, 2022, 12: 18830. DOI: 10.1038/s41598-
022-23659-y.

LI D, WANG CQ, MA PF, et al. PGC1a promotes cholangiocarci-
noma metastasis by upregulating PDHA1 and MPC1 expression to
reverse the Warburg effect[J]. Cell Death Dis, 2018, 9(5): 466. DOl
10.1038/s41419-018-0494-0.

PANT K, RICHARD S, PEIXOTO E, et al. Role of glucose metabolism
reprogramming in the pathogenesis of cholangiocarcinomalJ].
Front Med (Lausanne), 2020, 7: 113. DOI: 10.3389/fmed.2020.00113.
RAGGI C, TADDEI ML, SACCO E, et al. Mitochondrial oxidative me-
tabolism contributes to a cancer stem cell phenotype in cholangio-
carcinomalJ]. J Hepatol, 2021, 74(6): 1373-1385. DOI: 10.1016/j.
jhep.2020.12.031.

GIACOMINI I, RAGAZZI E, PASUT G, et al. The pentose phosphate
pathway and its involvement in cisplatin resistance[J]. Int J Mol
Sci, 2020, 21(3): 937. DOI: 10.3390/ijms21030937.

YANG HC, WU YH, YEN WC, et al. The redox role of G6PD in cell
growth, cell death, and cancer[J]. Cells, 2019, 8(9): 1055. DOI: 10.
3390/cells8091055.

QU XZ, SHENG JY, SHEN LY, et al. Autophagy inhibitor chloroquine
increases sensitivity to cisplatin in QBC939 cholangiocarcinoma cells
by mitochondrial ROS[J]. PLoS One, 2017, 12(3): e0173712. DOI:
10.1371/journal.pone.0173712.

ZHAO W, YANG SZ, CHEN JF, et al. Forced overexpression of FBP1
inhibits proliferation and metastasis in cholangiocarcinoma cells via
Wnt/B-catenin pathway[J]. Life Sci, 2018, 210: 224-234. DOI: 10.1016/
}.Ifs.2018.09.009.

ZHOU ZL, YANG YX, DING J, et al. Triptolide: Structural modifica-
tions, structure - activity relationships, bioactivities, clinical develop-
ment and mechanisms[J]. Nat Prod Rep, 2012, 29(4): 457. DOI: 10.
1039/c2np00088a.

LI L, WANG CT, QIU ZP, et al. Triptolide inhibits intrahepatic cholan-
giocarcinoma growth by suppressing glycolysis via the AKT/mTOR
pathway[J]. Phytomedicine, 2023, 109: 154575. DOI: 10.1016/j. phy-
med.2022.154575.

ANDUJAR |, RECIO MC, GINER RM, et al. Traditional Chinese medi-
cine remedy to jury: The pharmacological basis for the use of shiko-

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

nin as an anticancer therapy[J]. Curr Med Chem, 2013, 20(23):
2892-2898. DOI: 10.2174/09298673113209990008.

THONSRI U, SEUBWAI W, WARAASAWAPATI S, et al. Antitumor ef-
fect of shikonin, a PKM2 inhibitor, in cholangiocarcinoma cell lines
[J]. Anticancer Res, 2020, 40(9): 5115-5124. DOI: 10.21873/anti-
canres.14515.

LAl LJ, XIE JL, HUANG ZH. Progress in pharmacological effects of
icaritin[J]. Pharmacol Clin Chin Mater Med, 2016, 32(6): 235-238.
DOI: 10.13412/j.cnki.zyyl.2016.06.068.

MO, WHEW, EEE EXEINNMEERRNSIARERII].
h A 55K, 2016, 32(6): 235-238. DOI: 10.13412/j.cnki.zyyl.
2016.06.068.

DENG DJ, LI L, TAN XY, et al. Effect and mechanism of icaritin on in-
hibiting proliferation of intrahepatic cholangiocarcinoma cells by Akt/
mTOR-mediated glycolysis[J]. Chin Tradit Herb Drugs, 2022, 53(10):
3061-3069. DOI: 10.7501/j.issn.0253-2670.2022.10.016.

WBEAR, R, WHE, & EFERTBL AK/mTOR R HEEE F 40 ) T
A AEE i 4B A4S 7E U E AL BT [J]. P2, 2022, 53(10): 3061-
3069. DOI: 10.7501/j.issn.0253-2670.2022.10.016.

CHEN C, XIE YY, HUANG LP. Advance of pharmacological studies
on nuciferine[J]. J Nanjing Univ Tradit Chin Med, 2021, 37(4): 619-
624. DOI: 10.14148/j.issn.1672-0482.2021.0619.

Mrip, HiokiE, AW . THRABERNHRIERIJ]. BRPEHK
4R, 2021, 37(4): 619-624. DOI: 10.14148/j.issn.1672-0482.2021.
0619.

QU YQ, ZHANG QY, TAN XY, et al. Effect of nuciferine against the
proliferation of cholangiocarcinoma cells through Akt/mTOR/4EBP1-
glycolytic pathway[J]. Nat Prod Res Dev, 2023, 35(8): 1297-1304,
1379. DOI: 10.16333/j.1001-6880.2023.8.002.

ERE, kEE, WAHER, & . FHEHE AKUmTOR/AEBP1-4E 8 #218 &
MBERMENEERARRI]. RRFUHAREFF %, 2023, 35(8):
1297-1304, 1379. DOI: 10.16333/j.1001-6880.2023.8.002.

DAI' S, WANG C, ZHAO XT, et al. Cucurbitacin B: A review of its
pharmacology, toxicity, and pharmacokinetics[J]. Pharmacol Res,
2023, 187: 106587. DOI: 10.1016/j.phrs.2022.106587.

LI'L, DENG DJ, TAN XY, et al. Mechanism of cucurbitacin B in regu-
lating glycolysis and inhibiting proliferation of HUCCT1 cells[J].
Chin J Exp Tradit Med Formulae, 2022, 28(16): 74-81. DOI: 10.13422/
j.cnki.syfjx.20221624.

ZRh, AN, W=, & FH5 K BIFRER RIS HUCCT1 4 EiEE
BIERALEILI]. PESKR A HFEAEK, 2022, 28(16): 74-81. DOI: 10.
13422/j.cnki.syfjx.20221624.

LI'YF, LIU YS, LI YS. Chemical composition and pharmacological ef-
fects of Radix BupleurilJ]. Northwest Pharm J, 2022, 37(5): 186-
192. DOI: 10.3969/j.issn.1004-2407.2022.05.036.

R, XL, 4 AN R S SHBERMRBEREJ]. Tt
gk, 2022, 37(5): 186-192. DOI: 10.3969/).issn.1004-2407.2022.
05.036.

HE H, GUO JQ, HU YX, et al. Saikosaponin D reverses epinephrine-
and norepinephrine-induced gemcitabine resistance in intrahepatic
cholangiocarcinoma by downregulating ADRB2/glycolysis signaling
[J]. Acta Biochim Biophys Sin, 2023: 55(9): 1404-1414. DOI: 10.3724/
abbs.2023040.

Wi BH: 2024-01-10; RABHA: 2024-02-01
AXHIE: Kb

5| 9E 7 X -

ZHAO FY, LI S, WANG XQ, et al. Molecular

mechanism of traditional Chinese medicine active components
in regulating glucose metabolism against cholangiocarcinoma
[J]. J Clin Hepatol, 2024, 40(8): 1704-1708.

BAS, =M, EHE, £ dAFHASEEEREEEREN
AFHHILI]. IRARAFRERR 7, 2024, 40(8): 1704-1708.



