
ROLE OF MITOCHONDRIAL CONNEXIN43IN TRASTUZUMAB-INDUCED CARDIOTOXICITY
Ada Popolo1, Michela Pecoraro2, Aldo Pinto2

1Dipartimento di Farmacia, Salerno - Italy, 2Dipartimento di Farmacia, Fisciano - Italy 

Introduction: Trastuzumab, the humanized monoclonal antibody specific for Erb2, is the most widely used drug for targeted 
therapy for breast cancer. However, cardiac toxicity was recognized as an important side effect of Trastuzumab. Several data 
indicate that possible mechanism for Trastuzumab-associated cardiotoxicity is represented by mitochondrial dysfunction 
and generation of free radicals, likewise observed in doxorubicin-induced cardiotoxicity. Previous studies demonstrate that 
mitochondrial Connexin43(mitoCx43) is enrolled in doxorubicin-induced cardiotoxicity in order to counteract intracellular Ca2+ 
overload, ROS production and propagation of apoptotic signals. This study aimed to evaluate the involvement of mitoCx43in 
Trastuzumab-induced cardiotoxicity.

Materials and methods: Embryonal rat cardiomyocyte-derived cell line H9c2cells were treated with Trastuzumab [200nM] for 
20h. In order to inhibit Cx43traslocation on mitochondria, Radicicol [1µM], an inhibitor of Hsp90, was administered 30 min 
before Trastuzumab. mitoCx43was evaluated by Western blot analysis on mitochondrial lysates. Fluorescence-activated cell 
sorting (FACSscan) was used to analyse induction of apoptosis (by means of Propidium iodide), ROS levels (by means of the 
probe 2′,7′-dichlorofluorescin-diacetate), mitochondrial superoxide formation (by means of MitoSOX Red), and mitochondrial 
permeability transition pore (mPTP) opening (by using Fluorescent dye tetramethylrhodamine methyl ester-TMRE). Primary 
cardiomyocytes were isolated from hearts of C57BL/6j female mice, treated with Trastuzumab, both in absence and in presence 
of Radicicol, and then ROS levels, mitochondrial superoxide formation and mitochondrial permeability transition pore were 
evaluated. 

Results: Western blot analysis showed that Trastuzumab significantly (P<0.005) increases mitoCx43expression, while Radicicol 
pre-treatment reduces this effect. Cytofluorimetric analysis showed that inhibition of Cx43translocation on mitochondria 
increases the harmful effects of Trastuzumab on our cells. In fact, Radicicol pre-treatment significantly (P<0.005) increases 
Trastuzumab-induced apoptosis, cytosolic and mitochondrial ROS production more than that  mithocondrial membrane 
depolarization. Similar results were observed in primary cardiomyocytes.

Discussion and conclusion: Our results  support the hypothesis  that disruption of mitochondrial function is the principal 
mechanism by which Trastuzumab elicits its cardiotoxicity. MitoCx43appears to counteract the Trastuzumab-induced 
mitochondrial damage. In fact, inhibition of Cx43translocation on mitochondria significantly increases mitochondrial superoxide 
formation and mitochondrial membrane depolarization and the consequent induction of apoptosis induced by Trastuzumab, 
both in H9c2and in primary cardiomyocytes. Similar results have been obtained in Doxorubicin-treated H9c2cells, thus further 
confirming the involvement of mitoCx43in a signal transduction pathway that can prevents mitochondrial swelling, rupture of 
the mitochondrial membrane and the triggering of apoptotic signals responsible for the cardiotoxic effects of the main 
antitumoral drugs.


