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Doxorubicin 

u  Anthracycline – Antitumor agent 

u  Inhibits Topoisomerase 2 

u  This inhibition helps slow the growth 
of cancer cells 

u  Carries many side effects: 

u  Increased risk of getting an infection 

u  Breathlessness 

u  Fatigue 

u  Bruising 

u  Etc. 



Forskolin 

u  Diterpene 

u  Has been used in traditional 
medicine for many proposes 

u  Inhibits adenylate cyclase 

u  This inhibition increases 
intracellular cAMP levels 

u  Increased cAMP signaling has 
been shown to have many 
antitumor effects 



Combining Doxorubicin and Forskolin 

u  Multiple Myeloma 

u  Forskolin can help potentiate the killing of multiple myeloma cell lines induced by 
doxorubicin as compared to treatment with just doxorubicin alone 

u  Forskolin has been shown to induce the killing of cancer cell lines at lower 
concentrations of conventional antitumor agents 

u  Doxorubicin is one of these antitumor agents 

Follin-Arbelet, Virginie, et al. “The Natural Compound Forskolin Synergizes with Dexamethasone to Induce 
Cell Death in Myeloma Cells via BIM.” Scientific Reports, vol. 5, no. 1, 2015, doi:10.1038/srep13001. 



Combining Doxorubicin and Forskolin 

u  Breast Cancer 

u  Forskolin helps improve sensitivity of doxorubicin in breast cancer 

u  Forskolin strongly enhances the doxorubicin-induced antiproliferative effects by 
cell death induction 

u  Forskolin sensitizes triple negative breast cancer cells to doxorubicin via a 
mechanism that is dependent on the cAMP/PKA-mediated ERK inhibition  

Illiano, Michela, et al. “Forskolin Improves Sensitivity to Doxorubicin of Triple Negative Breast Cancer Cells via Protein Kinase 
A-Mediated ERK1/2 Inhibition.” Biochemical Pharmacology, vol. 152, 2018, pp. 104–113., doi:10.1016/j.bcp.2018.03.023. 



Conclusion 

u  Antitumor agents such as Doxorubicin 
have many side effects and can be 
cytotoxic 

u  There is high demand for therapeutic 
approaches that increase the 
sensitivity of such antitumor agents 
to reduce side effects and toxicity 

u  The combination of forskolin with 
these antitumor agents provides a 
novel therapeutic approach to help 
reduce these unwanted effects 
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