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Abstract: 
Chemotherapy-induced cardiotoxicity is a major hurdle in cancer therapy. Recently developed new cancer therapy targeting the erbB2 receptor by Trastuzumab significantly reduced the recurrence and early mortality in breast cancer patients. Yet, when Trastuzumab was used in combination with the chemotherapy drug, doxorubicin, the incidence of class III and IV heart failure increased nearly 20%. 
Previous studies form our lab and others showed that Neuregulin-1 (NRG1) was effective in protecting the heart from doxorubicin. Since NRG1 activates the erbB2 receptor on cardiomyocytes, understanding how NRG1 provides cardioprotective effects from doxorubicin is crucial for developing a safe and successful therapy in the clinical setting. 
In this study, by using an in vivo doxorubicin cardiotoxicity mouse model, we demonstrated that: 1) NRG1 improved both survival and cardiac function in doxorubicin-injured mice, and 2) doxorubicin caused down-regulation of multiple thin filament proteins in the heart; NRG1 selectively maintained troponin proteins but not others. Further, we used neonatal rat ventricular myocytes (NRVM) to study how NRG1 preserved cardiac troponin proteins. We demonstrated that NRG1 inhibited doxorubicin-induced down-regulation of the mRNA levels of cardiac troponin I (cTnI) and cardiac troponin T (cTnT), as well as doxorubicin-induced deactivation of the mTOR pathway. Doxorubicin activated multiple caspases that were responsible for the decreasing of cTnI and cTnT. Doxorubicin also increased proteasome degradation of cTnI. NRG1 inhibited these effects of doxorubicin. These effects of NRG1 depended on the erbB2 receptor, as well as the PI3K, Akt and mTOR pathways, but not by the erbB4 receptor, PKC or p38. These results demonstrated that NRG1 restored the levels of cTnI and cTnT by increasing the transcription and translation, as well as by decreasing caspase activation and proteasome degradation of these proteins. 

This study provided new experimental evidence on how NRG1, via the erbB2 receptor, protects the heart from chemotherapy-induced heart failure. A clearer understanding of how the NRG-erbB pathway regulates survival signaling in diseased hearts will contribute to the development of more efficacious and safer therapies for chemotherapy-induced heart failure, and also, to the improvement of overall health of cancer patients. 
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