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“Hormonal regulation of 
cardiomyocyte size and 
regenerative potential” 

Cardiac regeneration in newborn rodents depends on the ability of pre-
existing cardiomyocytes to proliferate and divide. This capacity is lost within 
the first week of postnatal development when these cells rapidly switch from 
hyperplasia to hypertrophy, withdraw from the cell cycle, become binucleated, 
and grow in size. Thyroid hormones increase in circulation after birth and limit 
mammalian cardiac regenerative capacity; however, the cellular mechanisms 
by which these hormones act remain incompletely understood.  We innovate 
the application of a commercially available digital holographic imaging 
microscope, the Holomonitor M4, to evaluate the proliferative responses of 
primary cardiomyocytes in the presence or absence of thyroid hormone. This 
instrument coupled with the powerful Holomonitor App Suite software enables 
long-term label-free quantitative three-dimensional tracking of primary 
cardiomyocyte proliferative dynamics in real-time with single-cell resolution. 
Our preliminary findings suggest that thyroid hormone may act as an 
uncoupler of cardiomyocyte growth and cell cycle progression. 
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