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Abstract:

Background: Neuregulin-1 plays an important role in protection of the heart from doxorubicin-induced cardiotoxicity. We have shown that heterozygous knock out of the neuregulin-1 gene in mice worsens survival and cardiac function following doxorubicin injury in vivo. Here, we tested the hypothesis that neuregulin-1 treatment alleviates doxorubicin-induced cardiac dysfunction in vivo. 

Methods: Three month old C57BL/6 mice were treated with a single dose of doxorubicin (20 mg/kg, i.p.). Glial growth factor 2 (GGF2-Dox, 0.8 mg/kg, s.c., n=74) or placebo (the buffer used to dissolve GGF2, placebo-Dox, n=73) was injected into mice one day before and once daily following doxorubicin treatment. Mice without doxorubicin treatment were used as controls (n=20). Cardiac function was assessed by direct left ventricular (LV) catheterization thirteen days after doxorubicin treatment. Thirteen-day survival was analyzed by the Kaplan-Meier methods. 

Results: Without doxorubicin treatment, no differences in survival, body weight (BW) and cardiac function were observed between GGF2 and placebo treated mice. Thirteen days after doxorubicin treatment, survival was significantly decreased in both GGF2-Dox and placebo-Dox mice compared with controls 

(35 % and 20 % vs. 100 %, p<0.001). However, survival was significantly increased in GGF2-Dox compared with placebo-Dox (p<0.05).  Thirteen days after doxorubicin treatment, body weight was not different between GGF2-Dox and controls (21.8±1.2 vs. 27.5±0.5 g, p=NS) but was significantly decreased in placebo-Dox (19.2±0.1 g, p<0.05) compared with controls. LV weight (LVW) was significantly decreased in both GGF2-Dox and placebo-Dox compared with controls (68.1±4.1 and 63.6±4.4 vs. 95.5±3.9 mg, p<0.05 respectively). No difference in LVW was found between GGF2-Dox and placebo-Dox. LVW/BW was similar between GGF2-Dox, placebo-Dox and controls (3.1±0.1 and 3.3±0.1 vs. 3.5±0.1 mg/g, p=NS respectively). Compared with controls, LV systolic pressure was not decreased in GGF2-Dox (85±6 vs. 107±9 mmHg, p=0.1); but it was significantly decreased in placebo-Dox (64±3 mmHg, p<0.05). LV peak +dp/dt was higher in GGF2-Dox compared with placebo-Dox (7995±2350 vs. 5492±223 mmHg/s, p=NS). 

Conclusions: GGF2 increases survival in doxorubicin-treated mice and this is associated with the improvement of cardiac function in GGF2-treated doxorubicin mice. 
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