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Beta-blockers as potential adjuvants in
chemotherapy against melanoma: an in vitro study
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Abstract: Melanoma is an aggressive type of skin cancer, with the number of cases expected
to increase in the future. The available treatments show low efficiency highlighting the need
to develop new therapies to increase the survival of the patients. Beta-blockers, drugs already
known and used for heart conditions; have shown anti-cancer properties and potential to be
valuable in conjugation with chemotherapy. This study aimed to evaluate, in vitro, their
potential for cancer treatment. A375 cells (melanoma cell line) were exposed to non-selective
blockers (carvedilol and propran-olol), B1 selective blockers (atenolol and metoprolol), and
antineoplastics drugs (cisplatin and 5- fluorouracil), and viability assessed at 3 timepoints.
Selective beta-1 blockers had no significant effects on cell viability. However, the other tested
pharmaceuticals affected cell viability allowing the determination of median lethal
concentrations (LC50) at 72h and a toxicity ranking: cisplatin (2.46 (1.87 — 3.38), 5-fluorouracil
(4.77 (4.48 — 5.07)), carvedilol (16.91 (15.47 - 18.99)) and propranolol (58.03 (57.08 - 59.11)).
Carvedilol and cisplatin were, respectively, the most toxic beta-blocker and antineoplastic.
Following these results, a combined exposure of beta-blockers and antineoplastics was
performed: cisplatin with metoprolol, propranolol, and carvedilol and also paired both non-
selective beta-blockers. The results so far support the potential use of non-selective [-
blockers as adjuvants of chemotherapy as a melanoma treatment.

Keywords: melanoma; cancer cell lines; beta-blockers; drug repurposing; combined
exposure
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Introduction
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Epidemiology
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Introduction
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[A drug that already exists might have a new therapeutic use. ]

Beta-blockers are used to treat heart diseases

They connect to beta-adrenergic receptors in cells
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Objective

Evaluate the effects of different beta-blockers and antineoplastics in

melanoma cancer cells in individual and combined exposure

B1 selective beta- Non-selective beta- : :
blockers blockers Antineoplastics
= Atenolol = Carvedilol = Cisplatin
= Metoprolol » Propranolol = 5-fluorouracil
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Experimental design
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Experimental design

Combined exposures

Timepoints: 48h

Viability assays: MTT

3 replicates for each condition
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Results and discussion
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Results and discussion

Metoprolol

MTT Resazurin

160 160

+ T
140 140

I |
120 120 1}}-
£ é I I = I 1

100 r

H
o
o

—
W
Eﬂ

L‘:; 80 :; 80 —24h

= o)

E " £ 60 —48h
20 40 72h
20 20

o
o

3.90625 7.8125 15.625 31.25 62.5 125 250 500 3.90625 7.8125 15.625 31.25 62.5 125 250 500

Concentration (uUM) Concentration (uM)

No significant effect




The 9th International Electronic F
Conference on Medicinal Chemistry MDPI

01-30 November 2023 | Online

Results and discussion

Carvedilol
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Results and discussion

Propranolol
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Results and discussion

Cisplatin
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Results and discussion

5-fluorouraril
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Results and discussion

Sensitivity comparation

Atenolol and metoprolol had no significant effect

Higher Lower
toxicity toxicity

m 5-fluorouracil Propranolol

LC,, at 72h 2.46 4.77 16.91 58.03

. 13



Conference on Medicinal Chemistry
01-30 November 2023 | Online

Results and discussion

Cisplatin + Carvedilol
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Results and discussion
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Results and discussion
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Conclusion

Non-selective beta blockers

help increase cisplatin toxicity

Metoprolol interacts with cisplatin and

diminishes its effect

Future perspective:

Normal cell line
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