NAFR—=N—aAVEa—T 414 VJWMESE (BSCRC) F_[EEE - iRE
2010.10.15 14:35 - 15:25

U-T M@Q F—S5—A—FEHA
DIGAZEELEVILFR—IL,. I
FI4OVD AL 2L —3
£H KT, i@ $i— KB, B35S AHEH
RRXPEXERHTERAIRAE 2R



ERFHMTIEIR IS
YIal—lal OFREARBSh TV

KIDNEY DYMAMICS AND EXCRETION : 1 THRST AND DRINKNG '
[ H ]




TOADIFEIZE DS al—I3
VITREZAZICERATES,



o« EDIA—TYMIHF
s REBLEGFEENDEHEZE — mHA?

EX.
R E X R B _ _
Linkage analysis
REFHOLEX &R 2N
HFTORME SO VDORBRER

ChoDERIEEZ VNI OBEETZRT !

force

R397Q L;b\ L...
F506C —, Dy pR %k
G575R =
I— 7 I
o, =T

K703W

ZTHHATEBIDITTIEEL,

Fujita et al. 1996

4



At the bench At the bedside




Creating the heart in silico
frame work of the model




Electrophysiology model for excitation

TenTusscher K.H.W.J. et al Am J Physiol 2003
Courtemanche M. et al Am J Physiol 1998
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Sarcomere dynamics model for contraction

A - Four state model
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Virtual myocytes are coupled to build the tissue structure

Virtual myocyte

Bidomain model
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CT images

CTHRICED VW =DREBRERIEZET N

3D reconstruction

)

Q

10



DD ARE—MEEDTETILIE

AIE SR
[RY;-]
Streeter DD et al, Circ Res 1969;24:339
K Streeter DD et al, Circ Res 1973;33:656 /
< < >
< >

LeGrice, Hunter, P. J. etal. AJP .1995. Costa KD, etal, AJP 1999 11



RIBIGE R

Tawara

One-dimensional Finite Element Network was constructed based on
anatomical data.
Cell model: DeFrancesco and Noble, 1985
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) HEEIE®R i Avoxel model
Torso

19,08C . . nodes
Heart

30,819,249 nodes

- (Total 49,425,860 nodes ) J

Excitation
QEopagation

Deformation

H2Z 4T ATetrahedral FEM model

structure

fluid

664,334 elements
2,561,750 DOF

435,227 elements
1,668,669 DOF

(total ~4.2 million DOF)
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BREBOETIVE
1 iDREOME (artery and vein)

17



2. INILE & W/IME
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network model porous medium network model

Biphasic theory .
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In silico 2T & AR

== Clinical application and verification --
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IDEMB) Ventricular fibrillation (VF)
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Optimal design of the graft
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Normal

LAD stenosis
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Normal

LAD stenosis (EF 41%)
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LAD stenosisi
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