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Abstract = Isolation of intact single cardiac cells was carried out to investigate the shape,
size and structure together with the cytochemical reaction in adult rabbit. Perfusion of the
heart with calcium free Tyrode solution containing 0.04% collagenase resulted in 50% viability
of single cardiac cells which were confirmed by trypan blue exclusion test and Janus green B
stain. Isolated single cardiac cells from the left ventricle and atrium were both rod shape. The
average length and width of the cells from the ventricle and the atrium were 132.9 f.1 m and
10.6 f.1 m, 132.0 f.1 m and 12.3 f.1 m respectively. The isolated single cells from the SA and
the AV nodes were both oval shape and their long axis and short axis were measured as 33.8
f.1 m and 25.0 f.1 m, and 33.8 f.1 rn and 24.6 f.1 m respectively. All the single cardiac cells
contained abundant positive granules after McManus' periodic acid Schiff reaction. The single
cells from the SA node and the AV node revealed fibrillar structures in their cytoplasm and the
single cells from left ventricle and left atrium showed blue cross striations after Mallory's
phosphotungstic acid hematoxylin stain.
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INTRODUCTION

There have been many studies on the heart in
morphological and functional aspects. Some (Berry
et al. 1970; Moller & Jensen 1972; James 1977)
treated the heart as a whole in vivo or the removed
heart in vitro, while others (Noma & Irisawa 1976)
made small preparations of cardiac myocytes and
analysed quite variable characteristics by the sites
of the heart. But in these multicellular preparations,
there always have been many limitations in the experimental method and interpretation of the results,
such as the quasi-syncytial nature of the myocytes
and accumulation or depletion of the ions in the
extracellular space (Baumgarten and Isenberg
1977; Noble 1976). So there has been a need for
the isolated single cardiac myocytes in studies of
the biology, function, and structure of the heart.
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Since the pioneering work of the Vahouny et al.
(1970) for isolating single cardiac cells from the
adult rabbit heart, there have been many attempts
to separate the heart into the isolated single cells
mainly using enzymatic digestion method. Several
methods have been reported for the isolation of
intact, viable cardiac cells including mechanical
disruption, tissue incubation with proteolytic enzymes (Vahouny et el. 1970) and organ perfusion
with calcium-free media containing trypsin or collagenase with or without hyaluronidase (Berry et al.
1970). Many laboratories succeeded in obtaining
single cardiac cells and reported the isolated cells
had quite normal structures and metabolic properties similar to those observed in multicellular preparations, but most of their observations were
made in a non-physiological solution specially
made for the isolation procedure. And they reported ventricular myocytes beated spontaneously
and most of them hypercontracted, rounded up
and finally disaggregated when calcium concentra-

