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Abstract 
Background: Cancer survivorship has grown over the years due to more efficacious treatments. None-
theless, anticancer treatments present serious adverse effects, namely cardiotoxicity. Doxorubicin (DOX), 
a topoisomerase II inhibitor; sunitinib (SUN), a multikinase inhibitor; and bortezomib (BTZ), an inhibitor 
of proteasome, have their clinical use limited because of their cardiotoxicity. Cardiotoxicity is often linked 
to oxidative stress. Nuclear factor erythroid 2–related factor 2 (Nrf2) controls the expression of the anti-
oxidant response element and is an important emerging regulator of oxidative stress response. Nrf2 reg-
ulates glutathione (GSH) homeostasis, being this the most important cellular antioxidant. Objective: To 
study the influence of Nrf2 activators, like SK-119 and SH-29, and GSH modulators, namely its precursor 
N-acetylcysteine (NAC) and the γ-glutamylcysteine synthetase inhibitor, L-buthionine sulfoximine 
(BSO) on the cytotoxicity of SUN, DOX and BTZ in human differentiated AC16 cardiac cells. Methods: 
AC16 cells were differentiated with horse serum and then exposed to different concentrations of SUN (1–
20µM) or DOX (0.1–10µM) or BTZ (0.01–20µM) for 24 or 48h to assert their cytotoxicity. The two 
cytotoxicity assays done were the MTT reduction and neutral red uptake assays. Then, two concentrations 
of SUN (1 and 10µM), DOX (0.1 and 1µM) and BTZ (1 and 0.01µM) were co-incubated with BSO, 
NAC, SK-119 or SH-29. Results: A time and concentration-dependent cytotoxicity was observed in the 
anticancer therapies, being the degree of toxicity as follows: BTZ>DOX>SUN when using equimolar 
concentrations. Regarding data with Nrf2/GSH modulators, a small but significant protection was 
achieved with NAC towards the cytotoxicity of DOX. BSO had no effects on the cytotoxicity of the 
anticancer agents. SK-119 and SH-29 are still being evaluated, showing no relevant cytotoxicity in the 
micromolar range. Conclusions: This work showed that DOX, SUN and BTZ cause significant cytotox-
icity in AC16 cells, being GSH pathways involved in DOX toxicity. Nonetheless, more studies are 
needed, being key to determine the role of Nrf2 on the cytotoxicity of these anticancer therapies. 
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