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[ RE 2]

Evaluation of Cardiac Function and Anatomy of a Knockout Mouse with Cardiac Failure

The majority of knockout mouse models with failure in cardiovascular system are
fatal, since it is difficult for these mice to survive. And, animals without blood vessels cannot
live. In the knockout mouse model that we used, malformation of the heart was localized and
limited to the right side, therefore the animals were able to survive and reproduce.

The heart was evaluated serially by the noninvasive method of echo (Figure 1 & 2)
and less invasive method of catheter. Experimental animals were monitored on an
electrocardiogram, for that purpose, a non-invasive electrode was developed using a tungsten
wire on an EEG ear clip (Figure 3 & 4). A tungsten wire was used for a 5-day-old mouse
(Figure 5) and ECG was recorded successfully without noise (Figure 6). Observation of the
mice from day 5 after birth to adulthood was performed using an echo diagnostic system
HDI-5000 Sono CT XRES manufactured by PMS Company, using a high frequency linear
probe CL15-7. It was possible using echo to detect and visualize ventricular septal defect
(VSD) flow in a 5-day-old mouse weighing 1.7 g (Figure 7) and flow at left ventricular outflow
in an adult mouse (Figure 8).

Prominent hypertrophy in the right atrium and right ventricular was observed in one
mouse that died of heart failure. A heart specimen was obtained and a good penetrating resin
was injected into the coronary arteries through the aorta, then the surrounding tissue was
dehydrated and made transparent. The physical relationship of the blood vessels and the
ventricles was evaluated three-dimensionally. Also, the right and left coronary arteries were
observed to arise from the aorta (Figure 9 & 10). To explore cardiac anatomy and physiological
function of a knockout mouse is helpful to demonstrate the intrinsic function of the gene, to
identify the new function of the gene from the unexpected phenotype, and to examine the role
of the gene in the phenotype by a relation between the genetic background and the
genealogical standpoint.
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