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•• 80.7 million Americans suffer from CVD80.7 million Americans suffer from CVD

•• CVD cost $448.5 billion in 2008CVD cost $448.5 billion in 2008

•• 2,600 Americans die from CVD each day2,600 Americans die from CVD each day

Hard facts Hard facts (American Heart Association)(American Heart Association)

•• More deaths since 1900, except 1918More deaths since 1900, except 1918
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Why Why cardiocytescardiocytes??

• Study cardiocyte contractile responses

• Analysis of cardiocyte mechanics for ECC

• Measurements
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▫ Calcium transient signals

▫ Gene and protein expressions

▫ Contractility

• Adult and neonatal cardiocytes are widely used



AgendaAgenda

• Materials and methods

• Contractility in adult cardiocytes

▫ Method and results
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• Contractility in neonatal cardiocytes

▫ Method and results

• Conclusions
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EquationEquation--free zonefree zone
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Materials and methodsMaterials and methods
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Materials and methods Materials and methods (Cont’d)(Cont’d)
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Materials and methods Materials and methods (Cont’d)(Cont’d)
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Materials and methods Materials and methods (Cont’d)(Cont’d)
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Adult moviesAdult movies
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Adult Adult cardiocytescardiocytes
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Neonatal Neonatal cardiocytescardiocytes
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Contractility of adult Contractility of adult cadiocytescadiocytes
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Edge tracking methodEdge tracking method
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Edge tracking method Edge tracking method (Cont’d)(Cont’d)
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Image processing techniquesImage processing techniques
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TV smoothingTV smoothing



9/11/2009 19

TV smoothing TV smoothing (Cont’d)(Cont’d)
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SegmentationSegmentation
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Contour extractionContour extraction
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Shape signatureShape signature
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Fourier descriptorsFourier descriptors
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Fourier descriptors Fourier descriptors (Cont’d)(Cont’d)
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Fourier descriptors Fourier descriptors (Cont’d)(Cont’d)
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Fourier descriptors Fourier descriptors (Cont’d)(Cont’d)
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ResultsResults
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Results Results (Cont’d)(Cont’d)
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Neonatal Neonatal cardyocytecardyocyte
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Image processing techniquesImage processing techniques

CrossCross

correlationcorrelation

PolarPolar

FourierFourier

ApplyApply

maskmask



9/11/2009 31

Apply maskApply mask



Polar Fourier Descriptors Polar Fourier Descriptors ((AverbuchAverbuch et al., 2006)et al., 2006)
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Polar Fourier Descriptors Polar Fourier Descriptors (Cont’d)(Cont’d)
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Polar Fourier Descriptors Polar Fourier Descriptors (Cont’d)(Cont’d)
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Polar Fourier Descriptors Polar Fourier Descriptors (Cont’d)(Cont’d)
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ResultsResults



9/11/2009 37

Results Results (Cont’d) (Cont’d) ((KorhonenKorhonen et al., 2009)et al., 2009)



ConclusionConclusion

• Framework for assessing contractility

• HD in time analysis

• Contractility of cells under treatments
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TVTV--based methodsbased methods
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TVTV--based methods based methods (Cont’d)(Cont’d)
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TVTV--based methods based methods (Cont’d)(Cont’d)
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