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To improve the predictability of the currently used cardiac muscle contraction models, the mechanisms of
co-operativity has been introduced and its validity was confirmed by the Monte Carlo simulation. However, to
adopt this concept in the large-scale heart simulation, it is necessary to formulate it in the form of ordinary
differential equations. For this purpose, we have attempted to approximate the transition rate constants
obtained by the Monte Carlo simulation as the function of crossbiridge states, but, so far, the results were not
satisfactory. In this study, I have changed the approximation strategy in two ways, 1.e., calculation of average
rate constants and functional forms of rate constants. The new strategy allowed us to reproduce the force

change in response to a wide range of Ca history.
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Fig.1 Result of Negroni’s model (1)
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Fig.2 A. Four state model by Rice’s et al. B.
Computation of exponent n (2)



Fig.3 Result of isometric contraction left:
steady state, right: transient
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Fig.4 Result of Monte Carlo Simulation and
Ordinary Differential Equation
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Fig.9 History of [Ca] (L: Pulsel R: Exp)
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Fig.10 Results of Ordinary Differential
Equation and Monte Carlo Simulation
(Pulsel)

40 | ——[ON] 53 Ji
----- -[ON] &> 7 v mik
30- ] [IN] sy SR
[IN] £ T I rmik
1 ——{oP] sy SRR
1 - [OP] &> T HLmik
[1P] iy ek
[Pl E TN mik

20} |

10+

0 02 04 06 08 1

Fig.11 Results of Ordinary Differential
Equation and Monte Carlo Simulation
(Exp)
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Fig.12 History of [Cal] (Pulse2)
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Fig.13 Results of Ordinary Differential
Equation and Monte Carlo Simulation
(Pulse2)
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