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Study on dynamic changes and spatial distribution of Ca’" in cultured neonatal rat my-

ocardiocytes

LIU Jian, HE Zuo-yun, WANG Pei-yong (Department of Cardiology, Xinqgiao Hospital, Third Military M edi cal University, Chongqing 400037, China)

Abstract: Objective Investigated the localization and distribution of elementary Ca" signaling units in cultured rat neonatal cardiomy cytes.
Methods  Confocal laser scanning microscopy and fluo-4/ AM calcium probe were used. Results Calcium fluorescent intensity oscill ated slightly in
myocardiocytes and the average intensity was much higher in the nucleus than in the cytoplasm, all of which could be increased significantly by Ang
I1C10 "mol/ 1. Ca" oscillation induced by AngIl was completely blocked by NO. Ca® - ATPase antagonist thapsigargin (10 mol/ 1), 1yan-
odine receptor type 2 agonist, caffeine (5X 10 > mol/L) and Lrtype Ca®" channel blocker: verapamil (500 #mol/ L) evoked Ca®" spark was seen
in the cytosole or nuclear surface membrane. I-type Ca" channel blocker verapamil completely blocked the propagation of Ca waves and simuta-

neously induced a temporary Ca" increase followed by a significant dop. Conclusion Spatiotemporal dynamics of Ca" signaling comes in vanous

pattems, such as spontaneous ca’ spikes C wave and Ca®"

oscillation, changes of calcium signaling in cytosole and nucleus are not syn-

chonous. The regulation of the Ca®" release and uptake of cytosolic and nuclear calciun stores in the cardiomy cytes may play an important role in

cellular cadiac function.
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Fig 1

The C22" oscillation of cultured cardiac myocytes

A: Oscillation of micleus, perinuclear and cytosolic[ Ca>'] in cultured cardiac myocytes; B: Effect of Angll and NO on the oscilktion of
nucleus and cytosolid Ca>'] in cultured cardiac myoytes
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Fig 2 C2" pool in myocardiocytes
A:Ca?" in myocardiocytes chelated by EGTA; B: Remained calcium pool of nuclear envebp. Ca2" of phsma calcium pool chelated by EGTA
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Fig 3 ca" sparks in cultured neonatal ventricular myocytes caused by thapsigargin
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Fig4 Ca*" sparks in plasma and nuclear membrane of cultured neonatal ventricular myocytes caused by caffeine
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Fig5 Quarks and sparks in cultured neonatal ventricular myocytes evoked by verapami
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