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ÅThe LangendorffHeart (1895) and related ex vivotechniques are still 
ǘƘŜ αƎƻƭŘ ǎǘŀƴŘŀǊŘά ŦƻǊ ŎƻƴǘǊŀŎǘƛƭƛǘȅ ƳŜŀǎǳǊŜƳŜƴǘ

Å/ƻƴΨǎΥ
ÅLow predictivity

ÅLow throughput

ÅLabor-intensive

ÅtǊƻΨǎΥ
ÅPhysiologic responses

ĄNatural mechanical environment

State-of-the-Art



ÅIsotonic: Max Contraction

ÅIsometric: Max Stress 

ÅAuxotonic: Physiological Relationship

Biomechanical View on Contractility 
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ÅCardiomyocytesusedeformableadaptor
proteinsto sense:
ÅFast musclemyosincontraction

ÅSlow non-musclemyosincontraction

ÅDeformation of different adaptorproteins
regulatedifferential protein kinase
pathways

Mechanosensitivity: Active Sensing

Pandeyet al.: CardiomyocytesSense Matrix Rigiditythrougha Combinationof Muscle and Non-muscleMyosin Contractions. 
DevelopmentalCell44 (2018) 326-336



ÅCardiomyocytesrespondto unphysiologicmatrix stiffnesswith drastic
transcriptionalde-regulation

ÅMetabolicprocessesarepredominantlyde-regulatedon polystyrene

Mechanosensitivity: Gene Expression

Heras-Bautista et al.: Cardiomyocytesfacingfibrotic conditionsre-express extracellularmatrix transcripts.
Acta Biomaterialia89 (2019) 180-192

Soft: 12 kPa
Medium: 30 kPa
Stiff: 123 kPa



ÅIncreaseof intracellularCa2+ levelisevokedby mechanicalstimulation
(uniaxialstretching)

ÅMagnitude of Ca2+ increasedependson stimulationintensity

ÅL-type calciumchannelscontribute to this effect

Mechanosensitivity: Ion Channels

Takahashi et al.: L-type calciumchannelmodulatesmechanisensitivityof the cardiomyocytecell line H9c2. 
CellCalcium 79 (2019) 68-74


