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Why cardiocytes?

Study cardiocyte contractile responses
Analysis of cardiocyte mechanics for ECC

Measurements

Adult and neonatal cardiocytes are widely used
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Equation-free zone
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Materials and methods




T, T T A e g .

—— e L B ISR R Sl i e B At N e
- by e T

Wi i, A

a " N e %
ey BB -, %



Materials and methods (Cont’d)
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Materials and methods (Cont’d)

Nikon
PHASE CONTRAST
ELWD 0.3

206 5 2 4 BTN




9/11/2009

Adult movies

m RESTRICTED

UNDER 17 REQUIRES ACCOMPANYING
PARENT OR ADULT GUARDIAN




Adult cardiocytes
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Contractility of adult cadiocytes
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Edge tracking method (Cont’d)
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[ Edge Detection Analysis Program - Single Cell Data

To Control adding UN1.TXT

Orset | Initial Length ) | Time to Welocity  (umims) Time to Recovery | % Short | Numnber of

Time Cell Sarcomere | Peak Short  Relax 1°  Relax 2° S0t S0 Contractions
% | 37 | 223 | 187 | 382 | 274 | 137 | 047 | 619 | 794 | 204 | 16
|SE | 1506 | 0438 | 0001 | 3821 | 0026 | 0025 | 0.052 | 4423 | 17.002 | 0.207

Murnber of
Sarcormeres

115

[ T

]

I

i

N

IR RIREIRE




Image processing techniques
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TV smoothing

Performace of the Marquina—Osher Model for the Clown Performance of the Proposed Madel for the Clown
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TV smoothing (Cont’d)
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Segmentation
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Contour extraction




Shape sighature
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Fourier descriptors
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Fourier descriptors (Cont’d)
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Fourier descriptors (Cont’d
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Fourier descriptors (Cont’d)
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Results
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Results (Cont’d)
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Neonatal cardyocyte




Image processing techniques
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Apply mask




Polar Fourier Descriptors versuc et at., 200
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Polar Fourier Descriptors (Cont’d)




Polar Fourier Descriptors (Cont’d)




Polar Fourier Descriptors (Cont’d)




9/11/2009 36

0 100 200 300 400 500
Frame



9/11/2009

37

ReSU ltS (COI’]t’ d) (Korhonen et al., 2009)
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Conclusion

Framework for assessing contractility
HD in time analysis

Contractility of cells under treatments
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TV-based methods

u, = f +n
u=f
min TV (u)= min j ‘Vu‘dx
ueBV(Q) ueBV(Q)JQ

1 > 1
EIQ(M_MO) dXzE‘Q‘O'Z

1 1
@jg U,dx = @jg udx



TV-based methods (Cont’d)

Vu
Vi
u(x,0)=u,(x), on Q

<g-Vu,n>=O, on BQX(O,oo)

ut—‘Vu‘V[ j+A(u u,)=0,  on Qx| 0,c0)



TV-based methods (Cont’d)
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A=- Vu'-(Vu—Vu,), V't
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var (™) =var(u')—var(G, *u'), V1
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