(1
[4]
[6]
1.2

Hunter

[2

Vierendeel
Hollister

Caz+ wave

[3
[5]

Winslow

Caz*

Breuls



2.1
100pam 5 20pm
1pm
Z (Sarcomere) Fig.2
MITC
ST.Vanent y4
Caz2+
2
reaction-diffusion equation LR-modell’] Negroni (8]
(Fig.1 ) 1 1 Negroni
Negroni
Sarcomere Z line -

Half of Sarcomere

Sarcoplasmic Reticulum
J.S.R

L . N.S.R
Calsequestrin g |

il T 4 i

L Myofibril |

Calmodulin Troponin
- ___ . _._. I
Z line
Fig.1
2.2
Fig.3 Caz* wave
[Ca?]
Ca?+ wave
Cazt TnC
wave
Sarcomere (Fig.4
wave spiral
(Fig.5 )
3
3.1
) Negroni (

back

3
i
]
=5
4
]
i
]
|

(b)Shell Element  (c) Truss Element

——

(a) Cell model (d) Solid Element

Fig.2
Caz+* wave

SR Ca2+

Ca2+
Caz+ wave

) Ca2* release Caz+

Ca2+ wave

LR (
)

feed



Yy E
3
m 0 1 1 | 1 |
0 200 400 600 800
time[ms]

3
L B R B

—Sarcomere ( )
-==-Sarcomere ( )
—P tlme[s] —Ca " wave( )
-===Ca”" wave( )
Fig.4 Ca?* wave
2000
1600
2000
1200 '
1600
1200
400
800
400
: 2 05 [nmoI/L] I
—P time(s] 0
(b)Ca2+ wave [nmol/L]
Fig.3 Fig. 5 Spiral Caz* wave
solid (Fig.7 ) solid
[
\ —»
Gap junction
@) (b)

truss element : 2388

solid element : 6336

total dofn : 21489

(b) ()

Fig.7

( )




3.2

[Caz]
(Fig.9 )
Fig.6
Fig.8
[Ca]
[Ca*TuM
' w ' w T 100
=
& 1000 ] s0
e 25
X 5O/A 1.0
&
- 0?,_,‘-/-1/‘ pa(s)'sziseonly
1.20' 1 1.1 1.2
0 Strech Ratio
—P time([s] 0.98 @ [Ca*]
T L B B
0.76 s 15 E
< ]
] 2 10F =
4 M JStrech ratio
: 111
ez S = A T T 7105
0 200 400 600 800 1000
0 0.1 . : 0.10 time[ms]
—Pp time[s] [mmol/l] (b)
Fig.8 Fig.9
4
(N Caz*
Cazrwave 3
(2)
5

[1]Winslow, R. L., et al., IBM Systems Journal, Vol. 40, No. 2, (2001) ,pp.342-359.

[2]Hunter, P.J., et al., Computational Methods in Bioengineering, ASME, BED, (1988), p387-397.
[3]Vierendeel, J., et al., Journal of Biomechanical Engineering, ASME, Vol.122(2000), pp.667-674.
[4]Watanabe, H..et al., ISME Int.J.Ser C, Vol. 45(2002), No.4, pp.1003-1012.

[5]S.J.Hollister, N.Kikuchi, Comput., Mech. 10 (1992) 73-95.

[6]R.G.M.Breuls., et al., ASME J. Biomech. Eng.,V0l.124(2002),pp.198-207

[7]Negroni, J. A. Lascano, E. C.,J. Mol. Cell. Cardiol., Vol. 28, (1996), p.915-929.

[8]Luo CH., Rudy Y. ; Circ. Res. Vol.74(1994), pp.1071-1096

[9] , : ; (A ),67 (2001), pp.1877-1884



