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Rapamycin for Canine Malignant Melanoma

Reference: Bernard S, Poon AC, Tam PM, Mutsaers Al. Investigation of the effects of mTOR
inhibitors rapamycin and everolimus in combination with carboplatin on canine malignant melanoma
cells. BMC Vet Res. 2021;17:382

Why it matters

Canine malignant melanoma is an aggressive tumour with poor response to conventional
chemotherapy such as carboplatin. Given the upregulation of the PI3K/AKT/mTOR pathway in
melanoma, targeting mTOR with agents like rapamycin has been explored as a potential adjunct
therapy.

Mode of action

The mTOR pathway: The mechanistic target of rapamycin (mTOR) is a central regulator of cell
growth, survival, and metabolism. It integrates signals from growth factors, nutrients, and energy
status via the PI3K/AKT/mTOR cascade. Dysregulation of this pathway—through mutations or loss of
tumour suppressors such as PTEN—has been reported in up to 59% of canine melanocytic tumours

In melanoma, this pathway drives:

¢ Uncontrolled proliferation via protein synthesis and cell cycle progression

¢ Enhanced survival by inhibiting apoptosis

¢ Metabolic reprogramming (Warburg effect), shifting tumour cells to glycolysis even in the presence
of oxygen

By inhibiting mTOR, rapamycin aim to slow proliferation and alter tumour metabolism. However,
pathway redundancies and downstream escape mechanisms (e.g., incomplete suppression of
p70S6K) limit single-agent activity, hence the interest in combination therapy with carboplatin

Study design

¢ In vitro study (4 canine melanoma cell lines)

¢ Treatments: rapamycin or everolimus alone, or in combination with carboplatin
¢ Evaluated: cell viability, apoptosis, pathway modulation, glycolysis

Results

¢ Synergy: Rapamycin + carboplatin showed synergistic reduction in melanoma cell viability at lower
doses.

¢ Apoptosis: Increased apoptosis at 72 h, mainly in carboplatin-containing groups.

¢ Pathway inhibition: Rapamycin reduced phosphorylated mTOR; effect on downstream protein
p70S6K inconsistent.

¢ Metabolism: Rapamycin reduced glycolysis in melanoma cells.
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Adverse effects
¢ Clinical data in melanoma are not yet available.
* Previous canine studies (osteosarcoma, short-term aging trials) suggest rapamycin is generally well

tolerated, with only mild Gl upset or thrombocytopenia at studied doses.

Take-home message
Rapamycin shows promise as an adjunct to carboplatin in vitro for canine melanoma.

Evidence is currently limited to cell-line studies; no clinical trials in melanoma patients yet.
= Clinical relevance remains uncertain—further in vivo safety and efficacy studies are needed.
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