PLASTICITY IN EXCITATION-CONTRACTION COUPLING IN CARDIAC MYOCYTES FROM RAINBOW TROUT

Holly Shiels

School of Biological Sciences

University of Manchester

G.38 Stopford Building

Oxford Road

Manchester M13 9PT

Office: +44 (0)161 275 5092

Fax:    +44 (0)161 275 5600

Mobile: +44 (0)7900 984 636

holly.shiels@man.ac.uk
EXTENDED ABSTRACT ONLY – DO NOT CITE
Introduction

Because fish are ectotherms they exhibit a degree of plasticity in excitation-contraction coupling which allows their hearts to function over a range of environmental conditions.  We have investigated the role played by the cardiac sarcoplasmic reticulum (SR) in contributing to this plasticity in rainbow trout ventricle.  

Methods

Our aim in this study was to better understand the role of the trout SR during e-c coupling by investigating temporal and spatial co-ordination of the Ca2+ transient and the occurrence of Ca2+ sparks in intact, contracting trout ventricular myocytes using confocal microscopy. Ca2+ sparks and Ca2+ transients have not been reported for fish hearts. Therefore, in addition to trout, experiments were conducted on rat ventricular myocytes as a positive control. Myocytes from Wistar rats and rainbow trout were loaded with 4-10 μM Fluo 4 and were examined with repetitive line scans (1,000 lines of 512 pixels, 4-7 ms intervals) across the width of the cell. 

Results and Conclusions

Ca2+ transients were readily observed in both trout and rat but each showed different temporal and spatial characteristics.  Ca2+ sparks were present in 80% of the rat myocytes under control conditions but none were observed in trout myocytes.  Spark-like events were observed in a very small number (2.3%) of the trout myocytes after agonist stimulation.  These results suggest a limited role for the SR in trout ventricular myocytes.  The results will be discussed as they relate to plasticity in trout cardiac design.
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