Large animal cardiovascular models on different swine genotypes

using 3D imaging modalities

Abstract

The commercial meat-type pigs are long time used model animals in
cardiovascular experiments. Their heart and circulatory system show a
lot of similarity to the human organ system, many research results have
already been obtained from experiments with this animal species.
However, their use is severely limited by their extremely rapid,
genetically defined growth and fattening potential, which makes these
animals inappropriate for projects with long term follow-up period. A
useful alternative is the application of the so-called fat-type pig breeds
with slower growth potential. However, these varieties are often
incompatible with the breeding and keeping technology of the meat-
type pigs, which challenges the researchers. The other option is the use
of minipigs that are not larger than 50-70 kg in their adult state. With
the smaller animals performing the interventional and imaging
procedures are easy, and they can be used also in long-term follow-up
experiments. Another advantage is that unlike conventional varieties, the
experiments can be performed on adult individuals, so the researchers
are not forced to do the so-called "juvenile" model, which may have an
adverse effect on their experimental results. Based on literature data
and our own experiments, it can be concluded that the heart function
and the morphological properties of the minipigs are not analogous to
that of the conventional breeds, therefore further research is needed to
obtain data on the parameters of the mini individuals used in long-term

experiments.

Image

Figure 1. Long (a) and short (b) axis late gadolinium enhancement cine
MRI images of a minipig heart on the 314 follow-up day, after a closed
chest myocardial infarction procedure using LAD coronary occlusion for 90
minutes.
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