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In this Special Issue, “Molecular Mechanisms, Diagnosis and Treatments in Digestive
Malignancy”, of the International Journal of Molecular Sciences, a total of 10 impactful articles
have been published.

Stokłosa et al. reviewed the transient receptor potential (TRP) channel family, among
ion channels, finding that it plays a role in digestive tract cancers [1]. The member of the
TRP channel family have been classified into six human TRP channel subfamilies, including
canonical (TRPC), melastatin (TRPM), vanilloid (TRPV), ankyrin (TRPA), polycystic (TRPP),
and mucolipin (TRPML) channels. Most TRP channels play an essential role in the influx of
monovalent and divalent cations, such as Na+, Mg2+, and Ca2+, as well as trace metal ions.
Mutations in the TRP genes are not involved in most of the TRP channels’ changes in cancer.
Increased or decreased levels of the expression of functional TRP proteins are involved
depending on the cancer’s stage. The different expression patterns of TRP channels were
observed in human oral cancer, esophageal squamous cell carcinoma (ESCC), hepatocellular
carcinoma (HCC), pancreatic cancer, and gastric and colorectal cancers. It is possible that
the TRP channels may be potential cancer biomarkers or therapeutic targets [1,2].

Telmisartan, an angiotensin II type 1 (AT1) receptor blocker (ARB), inhibits the prolif-
eration of human ESCC in vitro and in vivo [3]. Telmisartan inhibits the phosphorylation
of ErbB3, a member of the epidermal growth factor receptor (EGFR) family, and inhibits
cell-cycle progression from synthesis (S) to the gap 2 (G2)/mitosis and cytokinesis (M)
phase by decreasing the expression of cyclin A2 and cyclin-dependent kinase 2 (Cdk2) in
human ESCC KYSE180 cells [3]. Telmisartan also decreases the thrombospondin-1 levels
in KYSE180 cells [3]. A total of 36 and 23 MicroRNAs (miRNAs) were upregulated and
downregulated, respectively, in KYSE180 cells treated with telmisartan [3]. The growth of
KYSE180 tumors in nude mice was inhibited by the treatment of telmisartan [3]. Telmisartan
may be effective for ESCC.

Many patients with esophageal adenocarcinoma do not benefit from chemoradiother-
apy treatment due to therapy resistance [4]. miRNAs, small (19–24 nucleotides) non-coding
RNA molecules, in small extracellular vesicles, comprise a stable form of circulating nu-
cleic acids that are useful for diagnosis and as biomarkers that are predictive of treatment
response [5]. Butz et al. demonstrated that the inhibition of miR-451a enhances radiosensi-
tivity in vitro [4]. They also identified RPL13, a validated target of miR-451a, which encodes
the ribosomal protein L13, as significantly upregulated after miR-451a inhibition in human
esophageal adenocarcinoma OE cells. miR-451a is one of the miRNAs which was associated
with the radiation unique resistance in pre-treatment serum small extracellular vesicles
from patients with esophageal adenocarcinoma. let-7d-5p was the only miRNA that was
associated with resistance to all three anti-neoplastic treatments (radiation, cisplatin, and
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5-fluorouracil (FU)). let-7d-5p is one of the 48 miRNAs which were differently expressed
after the inhibition of miR-451a [4].

Glucagon-like peptide 1 (GLP1) agonists are commonly used to treat type 2 diabetes
mellitus and have shown quite promising signs of clinical efficacy in nonalcoholic steatohep-
atitis (NASH) [6]. Kojima et al. demonstrated that GLP1 agonists prevented the progression
of HCC in a mouse model of NASH [7]. Hepatitis C virus (HCV) core protein and HCV
infection, which is one of the major causes of HCC in Japan and the United States, con-
tribute in part to the insulin resistance [8–10]. Thus, insulin resistance and diabetes mellitus
are deeply involved in hepatocarcinogenesis [11]. Metformin treatment was associated
with the reduced risk of cancers, including HCC [12,13]. Hopefully, GLP1 agonists will
reduce the risk of HCC in insulin resistance or diabetes patients associated with or without
HCV infection.

Enomoto et al. reviewed a possible role of the hepatoma-derived growth factor (HDGF)
as a target molecule for digestive malignancies [14,15]. They previously demonstrated
that the HDGF is a heparin-binding glycoprotein which has a growth-stimulating effect on
hepatoma cells in vitro [16]. They also demonstrated a higher expression of the HDGF pro-
tein in cancerous tissues in comparison with the adjacent non-cancerous tissues in human
HCC [16]. The HDGF is an angiogenic factor and a possible anti-apoptotic factor [15]. The
HDGF is associated with the progression of esophageal cancer, HCC, cholangiocarcinoma
gallbladder adenocarcinoma, pancreatic cancer, and gastric and colorectal cancers [15].

Recently, immune checkpoint inhibitors have played a central role in treating pa-
tients with unresectable HCC. The FDA-approved current standards as first-line systemic
therapies for patients with unresectable HCC are either atezolizumab (anti-programmed
death-ligand 1 (PD-L1)) plus bevacizumab (anti-vascular endothelial growth factor (VEGF)),
or durvalumab (anti-PD-L1) plus tremelimumab (anti-cytotoxic T-lymphocyte-associated
protein 4 (CTLA-4)) [17,18]. Regorafenib and lenvatinib, which are multiple kinase in-
hibitors used as second-line systemic therapeutic agents for patients with unresectable
HCC, also had different effects on the innate immune response, including Toll-like receptor
(TLR) signaling pathways, in HCC, and the modulation of the TLR signaling pathway,
which will shed new light on advanced HCC patients with refractory disease [19].

It is well known that sarcopenia have an effect on the prognosis of liver cirrhosis,
which most patients with HCC have. Kamimura et al. extensively reviewed the molecular
mechanism and sarcopenia in liver diseases [20]. The crosstalk between liver cirrhosis and
the mechanisms of muscle loss and sarcopenia, lower branched chain amino acid (BCAA)
levels, hyperammonemia, and abnormal sex hormone levels, is well documented [20].
This article could help hepatologists who see patients with advanced liver disease. Both
treatments for sarcopenia and liver diseases are important for the patients with advanced
liver disease.

Noninvasive methods for the diagnosis of liver fibrosis are also important for the
early detection of HCC [21]. Although the molecular mechanism of liver fibrosis is one
of the major issues, various magnetic resonance imaging (MRI) elastography and ultra-
sound (US) elastography have been developed [21]. Serum biomarkers, such as the FIB-4
index, Mac-2 binding protein glycosylation isomer (M2BPGi), etc., also predict liver fibrosis
easily [21,22]. Murata et al. reported that the serum novel fibrosis biomarker M2BPGi
level at 48 weeks is a useful predictor with higher predictive values for HCC develop-
ment in patients with chronic hepatitis B during nucleot(s)ide analogue therapy [22]. The
development of new biomarkers for the early detection for HCC, the treatment response
for HCC, and a prediction for the prognosis of HCC patients are in progress and will be
increasingly required.

Pancreatic adenocarcinoma has a very poor prognosis among human cancers [23]. Kim
et al. reported that the antioxidant transcription factor nuclear factor (erythroid-derived 2)-
related factor 2 (NRF2) is a potential target for resensitizing 5-FU-resistant pancreatic
ductal adenocarcinoma cells to 5-FU [24]. This strategy may confer the improvement
of treatment outcomes in patients with pancreatic cancer, although the EGFR inhibitor,
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poly ADP ribose polymerase (PARP) inhibitor, and neurotrophic tropomyosin-receptor
kinase (NTRK) inhibitors, either in combination with or without chemotherapy, are in
development [25].

In conclusion, molecular mechanisms, diagnosis, and treatments for digestive malig-
nancies and related diseases are still important issues. Further studies are required in the
fight against these digestive malignancies.

Author Contributions: Conceptualization, T.K., R.M. and R.S.-T.; writing—original draft preparation,
T.K.; writing—review and editing, T.K., R.M., R.S.-T., H.K. and M.M. All authors have read and
agreed to the published version of the manuscript.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data might be available from the authors of the cited papers.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Stokłosa, P.; Borgström, A.; Kappel, S.; Peinelt, C. TRP Channels in Digestive Tract Cancers. Int. J. Mol. Sci. 2020, 21, 1877.

[CrossRef] [PubMed]
2. Rychkov, G.Y.; Barritt, G.J. Expression and function of TRP channels in liver cells. Adv. Exp. Med. Biol. 2011, 704, 667–686.

[CrossRef] [PubMed]
3. Matsui, T.; Chiyo, T.; Kobara, H.; Fujihara, S.; Fujita, K.; Namima, D.; Nakahara, M.; Kobayashi, N.; Nishiyama, N.; Yachida, T.;

et al. Telmisartan Inhibits Cell Proliferation and Tumor Growth of Esophageal Squamous Cell Carcinoma by Inducing S-Phase
Arrest In Vitro and In Vivo. Int. J. Mol. Sci. 2019, 20, 3197. [CrossRef]

4. Butz, F.; Eichelmann, A.-K.; Mayne, G.C.; Wang, T.; Bastian, I.; Chiam, K.; Marri, S.; Sykes, P.J.; Wijnhoven, B.P.; Toxopeus, E.; et al.
MicroRNA Profiling in Oesophageal Adenocarcinoma Cell Lines and Patient Serum Samples Reveals a Role for miR-451a in
Radiation Resistance. Int. J. Mol. Sci. 2020, 21, 8898. [CrossRef]

5. Sasaki, R.; Kanda, T.; Yokosuka, O.; Kato, N.; Matsuoka, S.; Moriyama, M. Exosomes and Hepatocellular Carcinoma: From Bench
to Bedside. Int. J. Mol. Sci. 2019, 20, 1406. [CrossRef] [PubMed]

6. Mantovani, A.; Byrne, C.D.; Targher, G. Efficacy of peroxisome proliferator-activated receptor agonists, glucagon-like peptide-1
receptor agonists, or sodium-glucose cotransporter-2 inhibitors for treatment of non-alcoholic fatty liver disease: A systematic
review. Lancet Gastroenterol. Hepatol. 2022, 7, 367–378. [CrossRef] [PubMed]

7. Kojima, M.; Takahashi, H.; Kuwashiro, T.; Tanaka, K.; Mori, H.; Ozaki, I.; Kitajima, Y.; Matsuda, Y.; Ashida, K.; Eguchi, Y.;
et al. Glucagon-Like Peptide-1 Receptor Agonist Prevented the Progression of Hepatocellular Carcinoma in a Mouse Model of
Nonalcoholic Steatohepatitis. Int. J. Mol. Sci. 2020, 21, 5722. [CrossRef]

8. Banerjee, S.; Saito, K.; Ait-Goughoulte, M.; Meyer, K.; Ray, R.B.; Ray, R. Hepatitis C virus core protein upregulates serine
phosphorylation of insulin receptor substrate-1 and impairs the downstream akt/protein kinase B signaling pathway for insulin
resistance. J. Virol. 2008, 82, 2606–2612. [CrossRef]

9. Banerjee, A.; Meyer, K.; Mazumdar, B.; Ray, R.B.; Ray, R. Hepatitis C virus differentially modulates activation of forkhead
transcription factors and insulin-induced metabolic gene expression. J. Virol. 2010, 84, 5936–5946. [CrossRef]

10. Bose, S.K.; Shrivastava, S.; Meyer, K.; Ray, R.B.; Ray, R. Hepatitis C virus activates the mTOR/S6K1 signaling pathway in
inhibiting IRS-1 function for insulin resistance. J. Virol. 2012, 86, 6315–6322. [CrossRef]

11. Leslie, J.; Geh, D.; Elsharkawy, A.M.; Mann, D.A.; Vacca, M. Metabolic dysfunction and cancer in HCV: Shared pathways and
mutual interactions. J. Hepatol. 2022, 77, 219–236. [CrossRef] [PubMed]

12. Evans, J.M.; Donnelly, L.A.; Emslie-Smith, A.M.; Alessi, D.R.; Morris, A.D. Metformin and reduced risk of cancer in diabetic
patients. BMJ 2005, 330, 1304–1305. [CrossRef] [PubMed]

13. Plaz Torres, M.C.; Jaffe, A.; Perry, R.; Marabotto, E.; Strazzabosco, M.; Giannini, E.G. Diabetes medications and risk of HCC.
Hepatology 2022, 76, 1880–1897. [CrossRef]

14. Nakamura, H.; Izumoto, Y.; Kambe, H.; Kuroda, T.; Mori, T.; Kawamura, K.; Yamamoto, H.; Kishimoto, T. Molecular cloning of
complementary DNA for a novel human hepatoma-derived growth factor. Its homology with high mobility group-1 protein.
J. Biol. Chem. 1994, 269, 25143–25149. [CrossRef]

15. Enomoto, H.; Nakamura, H.; Nishikawa, H.; Nishiguchi, S.; Iijima, H. Hepatoma-Derived Growth Factor: An Overview and Its
Role as a Potential Therapeutic Target Molecule for Digestive Malignancies. Int. J. Mol. Sci. 2020, 21, 4216. [CrossRef]

16. Enomoto, H.; Nakamura, H.; Liu, W.; Nishiguchi, S. Hepatoma-Derived Growth Factor: Its Possible Involvement in the
Progression of Hepatocellular Carcinoma. Int. J. Mol. Sci. 2015, 16, 14086–14097. [CrossRef]

http://doi.org/10.3390/ijms21051877
http://www.ncbi.nlm.nih.gov/pubmed/32182937
http://doi.org/10.1007/978-94-007-0265-3_35
http://www.ncbi.nlm.nih.gov/pubmed/21290321
http://doi.org/10.3390/ijms20133197
http://doi.org/10.3390/ijms21238898
http://doi.org/10.3390/ijms20061406
http://www.ncbi.nlm.nih.gov/pubmed/30897788
http://doi.org/10.1016/S2468-1253(21)00261-2
http://www.ncbi.nlm.nih.gov/pubmed/35030323
http://doi.org/10.3390/ijms21165722
http://doi.org/10.1128/JVI.01672-07
http://doi.org/10.1128/JVI.02344-09
http://doi.org/10.1128/JVI.00050-12
http://doi.org/10.1016/j.jhep.2022.01.029
http://www.ncbi.nlm.nih.gov/pubmed/35157957
http://doi.org/10.1136/bmj.38415.708634.F7
http://www.ncbi.nlm.nih.gov/pubmed/15849206
http://doi.org/10.1002/hep.32439
http://doi.org/10.1016/S0021-9258(17)31509-0
http://doi.org/10.3390/ijms21124216
http://doi.org/10.3390/ijms160614086


Int. J. Mol. Sci. 2023, 24, 6471 4 of 4

17. Zhu, A.X.; Abbas, A.R.; de Galarreta, M.R.; Guan, Y.; Lu, S.; Koeppen, H.; Zhang, W.; Hsu, C.H.; He, A.R.; Ryoo, B.Y.;
et al. Molecular correlates of clinical response and resistance to atezolizumab in combination with bevacizumab in advanced
hepatocellular carcinoma. Nat. Med. 2022, 28, 1599–1611. [CrossRef]

18. Kelley, R.K.; Sangro, B.; Harris, W.; Ikeda, M.; Okusaka, T.; Kang, Y.K.; Qin, S.; Tai, D.W.; Lim, H.Y.; Yau, T.; et al. Safety,
Efficacy, and Pharmacodynamics of Tremelimumab Plus Durvalumab for Patients with Unresectable Hepatocellular Carcinoma:
Randomized Expansion of a Phase I/II Study. J. Clin. Oncol. 2021, 39, 2991–3001. [CrossRef]

19. Sasaki, R.; Kanda, T.; Fujisawa, M.; Matsumoto, N.; Masuzaki, R.; Ogawa, M.; Matsuoka, S.; Kuroda, K.; Moriyama, M. Different
Mechanisms of Action of Regorafenib and Lenvatinib on Toll-Like Receptor-Signaling Pathways in Human Hepatoma Cell Lines.
Int. J. Mol. Sci. 2020, 21, 3349. [CrossRef] [PubMed]

20. Kamimura, H.; Sato, T.; Natsui, K.; Kobayashi, T.; Yoshida, T.; Kamimura, K.; Tsuchiya, A.; Murayama, T.; Yokoyama, J.; Kawai,
H.; et al. Molecular Mechanisms and Treatment of Sarcopenia in Liver Disease: A Review of Current Knowledge. Int. J. Mol. Sci.
2021, 22, 1425. [CrossRef]

21. Masuzaki, R.; Kanda, T.; Sasaki, R.; Matsumoto, N.; Ogawa, M.; Matsuoka, S.; Karp, S.J.; Moriyama, M. Noninvasive Assessment
of Liver Fibrosis: Current and Future Clinical and Molecular Perspectives. Int. J. Mol. Sci. 2020, 21, 4906. [CrossRef] [PubMed]

22. Murata, A.; Amano, N.; Sato, S.; Tsuzura, H.; Tomishima, K.; Sato, S.; Matsumoto, K.; Shimada, Y.; Iijima, K.; Genda, T.
On-treatment Serum Mac-2 Binding Protein Glycosylation Isomer (M2BPGi) Level and Risk of Hepatocellular Carcinoma
Development in Patients with Chronic Hepatitis B during Nucleot(s)ide Analogue Therapy. Int. J. Mol. Sci. 2020, 21, 2051.
[CrossRef]

23. Fujisawa, M.; Kanda, T.; Shibata, T.; Sasaki, R.; Masuzaki, R.; Matsumoto, N.; Nirei, K.; Imazu, H.; Kuroda, K.; Sugitani, M.; et al.
Involvement of the Interferon Signaling Pathways in Pancreatic Cancer Cells. Anticancer Res. 2020, 40, 4445–4455. [CrossRef]
[PubMed]

24. Kim, E.J.; Kim, Y.J.; Lee, H.I.; Jeong, S.-H.; Nam, H.J.; Cho, J.H. NRF2 Knockdown Resensitizes 5-Fluorouracil-Resistant Pancreatic
Cancer Cells by Suppressing HO-1 and ABCG2 Expression. Int. J. Mol. Sci. 2020, 21, 4646. [CrossRef] [PubMed]

25. Crowley, F.; Park, W.; O’Reilly, E.M. Targeting DNA damage repair pathways in pancreas cancer. Cancer Metastasis Rev. 2021, 40,
891–908. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1038/s41591-022-01868-2
http://doi.org/10.1200/JCO.20.03555
http://doi.org/10.3390/ijms21093349
http://www.ncbi.nlm.nih.gov/pubmed/32397371
http://doi.org/10.3390/ijms22031425
http://doi.org/10.3390/ijms21144906
http://www.ncbi.nlm.nih.gov/pubmed/32664553
http://doi.org/10.3390/ijms21062051
http://doi.org/10.21873/anticanres.14449
http://www.ncbi.nlm.nih.gov/pubmed/32727774
http://doi.org/10.3390/ijms21134646
http://www.ncbi.nlm.nih.gov/pubmed/32629871
http://doi.org/10.1007/s10555-021-09983-1
http://www.ncbi.nlm.nih.gov/pubmed/34403012

	References

