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IPS
in silico iPS
iPS
iPS
insilico
O'Hara-Rudy dynamic (ORd)
1952 5
1960
1991
iPS Neher Sakmann
1
Hodgkin Huxley
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iPS

Priebe-Beuckelmann (PB)
(Circ. Res., 1998: 82:1206-1223)
O'Hara-Rudy dynamic (ORd)
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PLoS Comput. Biol., 2011: 7(5):
1002061 It k1

ORd It

ly=10.07 - (Vm—0.3833 - Ena— 0.6167 - Ex)
"y

Yo =1/(1+exp((Vm-100)/ 15))

Ty = 7000 / (exp(- 2.9 - 0.04 - V) +
exp(3.6 + 0.11 - Vin))

Vm (MV) Ena (MV) It
Na* Ek (mV) Ifr K~
Yo ¥
Ty Y
C.
PB ORd
iPS
2 3
Ix:
If
ORd



1PS
It

Ixi

ORd
iPS

TECH PLUS: In silico
iPS

+PLUS
2014:8:12-13.

(in silico)

in

silico

2014;34(3):326-329.
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ICH S7B
In silico

2014;34(3):291-296.

iPS

in silico
2014;52(3) in

press.

iPS
2014,9,

in silico
CiPA
iPS
CBI
2014
2014 10

: Session 1: Integrated
Cardiac  Safety:  Scientific
Update: Potential applications
of heart simulation to the
safety pharmacology study in
the future. 5th DIA Cardiac
Safety Workshop in dJapan,

2014 10

Evaluation of drug-induced



QT-prolongation in  human

1PS-derived cardiomyocytes

87 2014,10,
iPS
88 2015,3,
iPS
QT
92
2015,3,

Effects of hydrogel

culture substrate on contractile

49

properties and gene expression
profiles of human iPS
cell-derived cardiomyocytes.

135 2015,3,

A novel approach for
evaluation of drug-induced QT
prolongation  using  human
induced pluripotent stem
cell-derived
58th Annual Meeting of the
Biophysical Society (2015, 2

)

cardiomyocytes.



FHOHHBETIL

EETIL Neural Model

FILF THBRGRHE) Purkinie Cell (Fiber)
—  Noble (1962)
—  McAllister, Noble and Tsien (1975)

—  DiFrancesco and Noble (1985): Mammalian

—  Aslanidi, et al. (2009): Canine
TEHEER Sinus Node

—  Noble and Noble (1984): Rabbit

—  Demir, et al. (1994): Mammalian

—  Zhang et al. (2000): Rabbit

—  Chandler, et al. (2009): Human
WEER Atrium

—  Hilgemann and Noble (1987): Rabbit

—  Nygren, etal. (1998): Human

—  Courtemanche, et al. (1998): Human

—  Ramirez, et al. (2000): Canine
ffERAR Pulmonary Vein

—  Seol CA, etal. (2007): Rabbit
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Myocardial Cell Model

ILEEAD Ventricle

TERBA For electrical stimulation
Drouhard and Roberge (1982): Modified Beeler
and Reuter = BR-DR model

Beeler and Reuter (1977): Mammalian
Luo and Rudy (1991, 1994): Mammalian
Denmir, et al. (1996): Canine

Priebe and Beuckelmann (1998): Human
Winslow, et al(1999): Canine

Faber and Rudy (2000): Guinea Pig
Bernus, et al. (2002): Human

Ten Tusscher, et al. (2003, 2006): Human

Iyer, Mazhari, and Winslow (2004): Human
Mahajan A, et al. (2008): Rabbit

Hund and Rudy (2004, 2009): Canine
Grandi, et al (2010); Human

0’ Hara and Rudy (2011): Human




Luo-Rudy dynamic 2000 Model

R
" ma,.,:,:,o‘c

IKr IKs

(Luo CH and Rudy Y,

r Inward Current —~ L 2\

e I 1Y
Fast Na* Current: Iy, INaU)W, }j ii
Ix,=16-m’-h-j- (V—Ex,)

E\,=(RT/F) - In([Na*],/[Na*],)

For V=—-40 mV

a,=a;=0.0

3,,:1/(0,13 . {1+exp[(V+10,66)/—11,1]})

B;=0.3 - exp(—2.535 - 1077 V)/{1+exp[—0.1 - (V+32)]}

For V<—40 mV

a,=0.135 - exp[(80+V)/—6.8]

B,=3.56 - exp(0.079 - V)+3.1 - 10° - exp(0.35 - V)
a=[—1.2714- 10° - exp(0.244 - V)—3.474 - 10~°

- exp(—0.04391 - V)] - (V+37.78)/{1+exp[0.311 - (V+79.23)]}
B;=0.1212 - exp(—0.01052 - V)/{1+exp[—0.1378 - (V+40.14)]}

For the total range of V
a,=0.32 - (V+47.13)/{1—exp[—0.1 - (V+47.13)]}
Bn=0.08 - exp(—V/11)
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1

a2+

up




B.

Ix1

Extracellular Space

1.\':1 l\'zl‘h IC:M L) I\':IC:I ICzl,h
ca2*

IKr Il\'.s Il{l IN:lK Ilo

50 mV

300 ms

Priebe-Beuckelmann (PB)

iPSC-CM 1iPS
It
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IPSC-CM

PB



0mV \

50 mV

=

300 ms

O'Hara-Rudy dynamic (ORd)

A.
B. iPSC-CM iPS
Ix1 It
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IPSC-CM

ORd

\



