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Background: Decreased cardiac compliance is ay kdaracteristic of left ventricular diastolic
dysfunction which is directly associated with marathological disease states. Even though cardioptgec
comprise 70-85% volume of the adult mammalian heart little is known about their gbatribo cardiac
compliance. The werse of compliance, cardiomyocyte &idss, can be determined by stretching
cardiomyogtes whilst measuring tension producedndion can be mapped against change in cell/sarcomere
length to dere a Bngth-tension relationship. The relationship slope can be described aAlégty and is a
measure of cardiomyocyte stiffnesgnsion produced is dependent on the amount of stretch performed on the
cardiomyogte. Therefore, i8 aucial that the proportion of cardiomyocyte stretch is reproducible between
separate cardiomyocyte preparations. Factors tlay \between preparations include the amount of
cardiomyogte subjected to stretch, the intrinsic cardiomyocyte stiffness and diastolic sarcomere length. These
factors are hypothesized to alter the amount of electremdirce required by a length-step motor to stretch a
cardiomyogte by a pre-determined figure. Accounting for these factors is crucial for force comparison between
separate cardiomyocytes. The aim of this study was to testmethodology for consistent application of
cardiomyogte stretch to ensure reproducible comparison of length-tension relationships between separate
isolated cardiomyocyte preparations.&hieve tis goal a series of stretch programs weraldped to account
for the amount of cardiomyocyte subjected to stretch, in addition ténestsf differences between
cardiomyocytes.

Methods. Isolated cardiomyodes were prepared by enzymatic digestion (Collagenase type I,
Worthington) and subsequent mechanical dissociation. Isolated cardiptesyoeere attached (MyoTak) at the
cardiomyogte longitudinal surface, and paced cardiomyocytes (2Hz, 2.0nf%) 84C) were subjected to tw
separate stretch protocols (MyostretchanOptix). 1) Four success Q5V stretches used to degithe amount
of stretch performed by 1V length-step motor electromoforce input (stretch calibration constam/V). 2)

Six 5% (starting internal fibre diameter) serial stretches were performed using the determined stretch calibration
constant and a control constant (087V) while simultaneously measuring internal fibre diamefarce
development and intracellular G4ransients (Fura-2AM, (V).

Results: Variation in the stretch calibration group (N=3 animals; n=8 cells) is decreased £3P.62%

S.Dvs 37.4 + 4.08% S.D) compared to the control constant group (N=3; n=4) indicating that the stretch
consisteng between cardiomyocytes subjected to individual stretch calibratias kgher Additionally,
correlation and slope of lineargmssion between starting internal fibre distance and %cell stretch were
negligible (y=0.0006100x + 30.59=0.9896, f=3.089e-005) in the stretch calibration group compared to
control calibration group (y=-0.1359x+48.2P=0.3492, f=0.4236). This indicates that yarrelationship
between internal fibre diameter and proportion of cardiomyocyte stretch has been abolished in the stretch
calibration group.

Conclusion: Increase in stretch consistgnbetween cells may be crucial to optimising the power of
progressie cell stretch coupled with force measurement towve@eeccurate length-tension relationships and
quantify differences in stiffness between cells.
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