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tudies in zebrafish reveal abundant potential source for repair of injured heart muscle

In a study published in the June 19 online edition of the journal Nature, a scientific team

led by researchers from the University of California, San Diego School of Medicine

visually monitored the dynamic cellular events that take place when cardiac regeneration occurs in

zebrafish after cardiac ventricular injury.  Their findings provide evidence that various cell lines in

the heart are more plastic, or capable of transformation into new cell types, than previously

thought.

More importantly, the research reveals a novel potential source of cells for regenerating damaged

heart muscle, according to principal investigator Neil Chi, MD, PhD, assistant professor of

medicine in the Division of Cardiology and member of the Institute of Genomic Medicine at UC

San Diego.

Heart failure remains the leading cause of death in

the developed world, largely due to the inability of

mammalian hearts to regenerate new cells and

repair themselves.  However, lower vertebrates such

as zebrafish are capable of generating new

ventricular heart muscle cells, or cardiomyocytes,

that can replace the heart muscle lost through

ischemia-induced infarcts – more commonly known

in humans as heart attacks.

In this study, the scientists generated a genetic

ablation system in zebrafish capable of targeted

destruction of heart muscle, and then tracked both

atrial and ventricular cardiomyocytes during injury

using fluorescent proteins.

Fate of the Heart: Researchers Track Cellular Events
Leading to Cardiac Regeneration

Fluorescent proteins track regeneration of atrial cardiomyocytes 

into ventricular cells in mice. Image credit: Ruilin Zhang,  

UC San Diego School of Medicine
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Using a genetic fate mapping technique – a method of comparing cells at various points of

development in order to understand their cellular embryonic origin – the scientists revealed that

cardiomyocytes in the heart’s atrium can turn into ventricular cardiomyocyctes in a process called

transdifferentiation.  This transdifferentiation allows the atrial cells to regenerate and repair the

ventricle, which is the chamber primarily affected in heart attacks.

First author Ruilin Zhang noted that such transdifferentiation was blocked when Notch signaling

was inhibited, and subsequent studies will look at the Notch signaling pathway to understand the

underlying mechanism at work. 

"This is among the first studies to look at these specific cardiac lineages in detail to see how

zebrafish are able to regenerate heart cells,” said Chi, adding that their findings open a door to

revealing how such regeneration might someday work to change the fate of human hearts.

Additional contributors to the paper included Ruilin Zhang, Peidong Han, Hongbo Yang, Kunfu

Ouyang, Derek Lee, Ju Chen,Yi-Fan Lin and Deborah Yelon, UC San Diego; Karen Ocorr, Sanford-

Burnham Institute for Medical Research;  Guson Kang and Didier Y. R. Stainier, UC San Francisco.

This work was supported in part by grants from the American Heart Association; the Packard

Foundation; the National Institutes of Health (NIH) grants HL54737, OD007464 and HL104239; and

NIH Heart, Lung, and Blood Institute.
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