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Introduction: Cardiotoxicity remains a serious problem in anthracycline-treated oncologic patients. Therefore, a search for 
therapeutic intervention that can early interfere with the progression of cardiotoxicity and possibly prevent the consequent 
development of heart failure is needed. The discovery of therapeutic microRNAs (miRNAs), a class of small non-coding 
regulatory RNAs, is considered one of the most exciting and significant therapeutic innovations in pharmaceutical development. 
Interestingly, therapeutic modulation of miRNA expression is emerging as a cardioprotective approach in several cardiovascular 
pathologies. MicroRNA-34a (miR-34a) is implicated in several cellular process such as cell cycle, metabolism, proliferation and 
differentiation and represents a potential therapeutic target in cardiovascular diseases. MiR-34a increased in animals and 
patients exposed to anthracyclines and is involved in cardiac repair. In our previous study, we demonstrated beneficial effects of 
miR-34a silencing in rat cardiac cells exposed to doxorubicin (DOXO). The aim of the present work is to evaluate the potential 
cardioprotective properties of a specific antimiR-34a (Ant34a) on DOXO-related pathways and importantly on cardiac function 
in an rats with DOXO-induced cardiotoxicity. 

Methods: Fisher 344rats were divided in four groups: Control (CTL; n=5); DOXO (n=8); DOXO+Ant34a (n=10); 
DOXO+AntCTL (n=10). In all DOXO groups, cardiomyopathy was induced by 6intraperitoneal injections of 2.5mg/kg of 
DOXO over a period of 2weeks to reach a cumulative dose of 15mg/kg. 1day before DOXO treatment, and at day 7and 14of 
DOXO schedule, DOXO+Ant34a and DOXO+AntCTL rats were treated with a subcutaneous injection of 8mg/kg Ant34a 
and AntCTL oligonucleotides respectively. Control rats were injected with saline solution. Cardiac systolic and diastolic functions 
were assessed by echocardiography at 3and 6weeks after the first injection of DOXO. Specifically, mitral blood flow velocities 
were evaluated from a four-chamber apical view by using pulsed-wave Doppler with the sample volume placed at the mitral 
leaflet tips. Functional measurements included isovolumetric relaxation time (IVRT) and deceleration time of E wave (E Dec 
t). From the short-axis view, M-mode tracing of the LV at the level of the papillary muscles was obtained. The measurement 
of internal LV diameter, during diastole and systole, served to calculate systolic indices ejection fraction (EF) and fractional 
shortening (FS). At 6weeks after the first injection of DOXO, animals were sacrificed and hearts were collected. Cardiac 
expressions of miR-34a and its target mRNAs were evaluated by real time PCR. Protein expression profiling was determined 
by Western Blotting. Significance was determined by one-way ANOVA with Bonferroni post-test. All P values are two-sided and 
p<0.05was considered to be significant.

Results: Results indicate that in our model Ant34a completely silences miR-34a myocardial expression and importantly, 
attenuates DOXO-induced cardiac dysfunction. To examine the mechanisms by which Ant34a could mediate these positive 
effects, cardiac expression of Bcl-2and SIRT1, among miR-34a targets and both involved in DOXO-related pathways, was 
evaluated. Ant34a administration in DOXO-treated rats triggers an upregulation of prosurvival miR-34a targets Bcl-2and 
SIRT1that modulate their downstream pathways. In particular, Bcl-2activation led to a significant reduction of DOXO-induced 
myocardial apoptosis while stimulation of SIRT1, decreasing the acetylation levels of its target proteins, p53, SMAD2/3and NF-
κB, inactivated their downstream pathways reducing myocardial senescence, fibrosis and inflammation generated by DOXO.

Conclusions: These findings suggest that miR-34a therapeutic inhibition may have clinical relevance to attenuate DOXO-
induced toxicity in the heart of oncologic patients.


