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Abstract :

Molecular docking showed curcumin, ATRA and resveratrol to have very good binding affinity and interactions with PI3K-α and ERK2 indicating their excellent potential as inhibitors of these signalling cascades with ATRA showing the highest binding affinity (ΔG = -7.73 kcal/mole) to PI3K-α and curcumin showing the highest binding affinity (ΔG = -8.10 kcal/mole) to ERK2. Analysis showed that curcumin, ATRA and resveratrol interact at a similar site on PI3K-α while for ERK2, ATRA and curcumin interact at a similar site while resveratrol interacts with a different site.

Conclusion: Our study highlights the excellent potential of curcumin, ATRA and resveratrol for targeting both PI3K and ERK signalling pathways which could lead to inhibition of breast cancer progression and metastasis and, following further in vitro and in vivo studies, pave a pathway for therapies with less side effects and better clinical outcomes.
Results 

Curcumin formed hydrogen bonds with Arg-162, Met-697 and His-701 (Fig. 1E), ATRA formed hydrogen bonds with Gln-661 and His-701 (Fig. 1G) and resveratrol formed hydrogen bonds with Pro-168, Asp-258, Gln-661 and Arg-662 (Fig. 1I).

Discussion :

Anthracycline-taxane combined adjuvant/ neo-adjuvant chemotherapy for longer cycles was reported to cause extensive gastro-intestinal, epithelial and psycho-neurological damages in patients and extensive use of taxanes was reported to cause neurological, gastrointestinal and hematological toxicity in breast cancer patients (Jivani et al., 2024; Wiranata et al., 2024).

...............................................................................................

Research with natural compounds may lead to development of treatments with less side effects and targeting signalling pathways with natural phytochemical compounds having anti-tumorigenic potential could thus be important for breast cancer therapy.

.............................................................................................

Curcumin, ATRA and resveratrol all showed high binding affinity for ERK2 with binding affinity of curcumin being the highest followed by ATRA and resveratrol which had somewhat lower but still appreciably high binding affinity.
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