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Abstract Objective Ca’** sparks are considered to be the elementary events of intracellular Ca®*
release. Ca’* Sparks not only can occur spontaneously and stochastically in quiescent cardiac
myocytes, but also can be evoked by Ca’* influx through L-type Ca** channels locally. The
investigation of Ca’* sparks enhanced our understanding about excitation-contraction coupling greatly.
In this study, to deepen our knowledge about Ca®* sparks, we would like to compare the
morphometrics between spontaneous Ca®* sparks and evoked Ca’* sparks. The latter were activated by
loose-patch method and could be detected exactly. ~ Methods In single quiescent cardiac myocytes
loaded with fluo-4, spontaneous Ca®* sparks could be detected by confocal laser scanning microscopic
line-scanning imaging. And evoked Ca’* sparks could be activated by loose-seal patch-clamp and
detected exactly by confocal laser scanning microscopic line-scanning imaging, which is so called the
loose-patch method. Results In general, under the same conditions, spontaneous Ca’* sparks and

evoked Ca’* sparks were analogous in morphometrics, except that the evoked ones were higher in
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amplitude [(1.00+0.05) »s (0.80+0.06), P <0.05)] and narrower in width [ (1.35 +0. 05)

pm vs (1.94 £0. 08) wm, P <0.05] than the spontaneous ones.

ence in morphometrics between spontaneous Ca®* sparks and evoked Ca

Conclusion There are some differ-

>+ sparks because of the differ-

ent imaging methods. This would be important for data analysis of Ca>* sparks and understanding the

essential of intracellular signaling.
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Fig.1  Recording of spontaneous Ca’* sparks and evoked
ca’* sparks

A. Spontaneous Ca’* sparks, nole two typical sparks in the
line-scan image. B. Evoked Ca’* sparks at membrane potential of ~ -
30 mV, two activations by two depolarization pulses, note the locations
of the pipette tip and the igniting sites of the evoked Ca’* sparks are in
the same horizontal line. Left: experiment setup, showing the cell model
and the locations of scan line and the pipette tip. Right: line-scan im-

ages. Arrow shows the location of snark RP = - 80 mV
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Fig.2  Averaged spontaneous Ca** spark and evoked Ca’* spark

A. Averaged evoked Ca>* sparks at membrane potential of ~ - 30
mV from 120 activations. B. Averaged spontaneous Ca** sparks from 69
activations. From top to bottom, averaged line-scan images of Ca’*
sparks, time courses of the averaged Ca®* sparks, and surface plots of
the averaged Ca’* sparks. We: spatial profile of the averaged evoked
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Table 1~ Comparison between spontaneous Ca>* sparks and evoked Ca’* sparks
Amplitude (A F/ Fo) t(rise time) /ms Mean rising rate ts0/ ms Lian/ pom
Spontaneous Mean 0. 80 17. 66 0.045 22.27 1.94
(n=69) SE 0. 06 1.03 0. 008 1. 85 0.08
Evoked Mean 1.00 " 16. 13 0.062 " 20. 35 1.35"
(n=120) SE 0.05 0. 49 0. 006 0. 66 0. 05

1) Compared with spontaneous Ca’* sparks, P <0.05

1.00£0.05 s (0.80=
0.06) P <0.05
1.35+£0.05 pm w»s (1.94=«
0.08)pum P <0.05
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