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Since 1888, the isolated heart has been an inportant experinental
preparation for studying heart function. |In this preparation, hearts
are surgically renoved from ani mal s and mai ntai ned as functioning
(beating) organs by connecting themto special support systens. The
support systemmnmcs the conditions within the |iving body providing
war m oxygenated fluid rich in energy and nutrients to the coronary
arteries.

A centerpiece of the informati on obtained fromthe isolated heart is
the Frank-Starling Relationship, FSR In the FSR, sone neasure of
heart functional perfornmance (i.e. generated pressure, cardi ac out put,
work) is plotted on a graph against a nmeasure of |oad put on the heart
(i.e. increased volune within chanber). For instance, heart pressure
generation during a heart beat increases as the heart is filled to
greater volunes. The FSR is easily obtained fromisolated hearts of
rabbit to rat sized aninals.

However, nodern nol ecul ar nedici ne now nmakes use of the nmouse as the
preferred experinmental aninmal. Additionally, mce are widely used to
nodel human heart diseases. Genetic defects associated with human heart
di sease are introduced into the genonme of the nbuse. The nouse then
expresses the altered heart nuscle proteins that arise fromthese
genetic defects. Utimtely, the altered proteins within the cardiac
tissue influence the perfornance of the heart as a whole system

The physi ol ogi ¢ question researcher search to discover is: “How has
this mutated gene with the resultant expression of the altered heart
nmuscl e protein affected the function of the npbuse heart as seen by the
FSR?”

To answer this question, we nodified the surgical techniques and
apparatus of the isolated heart protocol to allow studies of the
i sol at ed mouse heart.



