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Melanoma, an aggressive malignancy derived from melanocytes, ranks among
the most highly metastatic forms of human cancer [1]. Although major advances
have been made in terms of developing treatments against metastatic melanoma,
the majority of patients fail to exhibit a sustained response to these treatments
[2]. Consequently, effective targeted treatments for metastatic melanoma remain
a formidable challenge. In recent years, there has been a significant research
emphasis on the potential use of kynurenine metabolites as biologically active
substances for the treatment of melanoma [3, 4, 5, 6]. In a recent in vitro inves-
tigation, the antiproliferative properties of metabolites within the kynurenine
pathway, specifically l-kynurenine (L-kyn), quinolinic acid (quin), and kynurenic
acid (ka), were reported [4]. The study found that L-kyn is the most potent
metabolite in inhibiting cell proliferation at concentrations ranging from 0 to
4 mM. However, understanding the complex dynamics of cell proliferation is
crucial to comprehending the cytotoxic effects of these metabolites. To ad-
dress this knowledge gap, we use a mathematical model to investigate tumour
growth dynamics in response to treatment [7]. In a previous study, a paramet-
ric cell viability was constructed and was used in an in vitro setting to explore
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the concentration-dependent dynamics of cell proliferation after exposure to L-
kyn [8]. However, further exploration into the dynamics of Quin and KA is
necessary. Thus, in this study, we apply the same approach to determine the
impact of these metabolites on cell proliferation in melanoma, macrophage, and
keratinocyte cell lines, leading to a better understanding of their potential to
modulate cellular proliferation. Additionally, the model will help identify possi-
ble targeted cytotoxic compounds against melanoma at various concentrations
from 0 to 5 mM by predicting the cell viability of the metabolites in various cell
lines.
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[1] T́ımár J, Ladányi A. Molecular Pathology of Skin Melanoma: Epidemiology, Differen-
tial Diagnostics, Prognosis and Therapy Prediction. International Journal of Molecular
Sciences. 2022; 23(10):5384.

[2] Davis LE, Shalin SC, Tackett AJ. Current state of melanoma diagnosis and treatment.
Cancer Biology & Therapy. 2019; 20(11):1366-79.

[3] Walczak K, Langner E, Makuch-Kocka A, Szelest M, Szalast K, Marciniak S, et al.
Effect of Tryptophan-Derived AhR Ligands, Kynurenine, Kynurenic Acid and FICZ,
on Proliferation, Cell Cycle Regulation and Cell Death of Melanoma Cells—In Vitro
Studies. International Journal of Molecular Sciences. 2020; 21(21):7946.

[4] Basson C, Serem JC, Hlophe YN, Bipath P. An in vitro investigation of l-kynurenine,
quinolinic acid, and kynurenic acid on B16 F10 melanoma cell cytotoxicity and mor-
phology. Cell Biochem Funct. 2023; doi:10.1002/cbf.3843

[5] Nkandeu DS, Basson C, Joubert AM, Serem JC, Bipath P, Nyakudya T, et al. The
involvement of a chemokine receptor antagonist CTCE-9908 and kynurenine metabolites
in cancer development. Cell Biochem Funct. 2022; 40(6):608-22.

[6] Basson C, Serem JC, Hlophe YN, Bipath P. The tryptophan–kynurenine pathway in
immunomodulation and cancer metastasis. Cancer Medicine.

[7] Bekker RA, Kim S, Pilon-Thomas S, Enderling H. Mathematical modeling of radiother-
apy and its impact on tumor interactions with the immune system. Neoplasia. 2022;
28:100796.

[8] Anguelov R, Manjunath G, Phiri AE, Nyakudya TT, Bipath P, Serem JC, et al. Quan-
tifying assays: Inhibition of signalling pathways of cancer. Math Med Biol. 2023;

 doi:https://doi.org/10.3390/ijms23105384
 doi:https://doi.org/10.3390/ijms23105384
 doi:https://doi.org/10.3390/ijms23105384
https://doi:10.1080/15384047.2019.1640032/
https://doi:10.1080/15384047.2019.1640032/
https://example.net/
https://example.net/
https://example.net/
https://example.net/
https:// doi:10.1002/cbf.3843/
https:// doi:10.1002/cbf.3843/
https:// doi:10.1002/cbf.3843/
https:// doi:10.1002/cbf.3731/
https:// doi:10.1002/cbf.3731/
https:// doi:10.1002/cbf.3731/
https:// n/a(n/a) doi:https://doi.org/10.1002/cam4.6484/
https:// n/a(n/a) doi:https://doi.org/10.1002/cam4.6484/
https:// n/a(n/a) doi:https://doi:10.1016/j.neo.2022.100796/
https:// n/a(n/a) doi:https://doi:10.1016/j.neo.2022.100796/
https:// n/a(n/a) doi:https://doi:10.1016/j.neo.2022.100796/
https:// n/a(n/a) doi:https://doi:10.1093/imammb/dqad005/
https:// n/a(n/a) doi:https://doi:10.1093/imammb/dqad005/

