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O ABSTRACT 0O

In this paper, we present a state-of-art model, we call SYRIA, to simulate the activity
of ventricular myocardial cell as an example of simulating a human cell, in which we use
the latest mathematical models of cardiac cell. We rely on O'Hara (1) for modeling
electrical activity, ions hemostasis, and contracting. Our presented model takes into
consideration the role of potassium channels Katp, chloride channels, volume regulation
channels based on the Kyoto model (2), PH regulation channels based on Leem model (3).
The previous models have been linked to a Mitochondrial model based on Kembro (4).
The SYRIA model is based on the integration and improvement of the best known models
in a hierarchical structure that facilitates understanding, monitoring and reuse, we also
present models for testing drugs and some external influences. The programming process
is done using blocks of M-file and S-function in Simulink.

By comparing the results obtained from the simulation with the laboratory results,
we observe that computer simulations give results within the normal physiological range.

Keywords: Ventricular myocytes cell, Systems biology, Bioinformatics,
Computational biology, Mathematical model, Cell Simulation.
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(INak) agacaliss = o950l Az s
e o s Canine SU ,ul) gahdl WA e shadd)l dupaill &b e slae¥) 3
&V daaills (Endo DAY 0.34 + 0.04 pA/pF & Ll dad o colaall sda <y dus ((16)Gao
Vs Ohara (ulai s «0.22 PA/UF ENDO  IDs & dsad) Lo 85,0 dad caaly =il z3ail
S (3) Sy eV cp oinhall 33T sas andall (gaall Jlaall e i) Gl Nl (0. 2pA/WF
loca Axildal) ogauallsl) diuiaa jls
o anadSl ylsé 3l PMCA Plasmalemmal Ca*-ATPase pump diad) oia g
S Al daimal) s aln)) opladll caiy a8 Alall Jaby asnd\Sl 385 el e Jadm (Al
Al Ggall g0l e il e f sl o (g5 Appail A0 ae A3)El 5 ¢ candl sl @ sallS])
el il e dylie (3) JSEIL daia e oIS (B85 e
&2 ORD,GPB 4lla) zilaill ATy SYRIA 7z3gaill L) 430)Lall clgil) el 43)a il Gy (2) Jsaad)
g i) alll g il Aady ) Alaaally S Uadgal of Badl dua 4 il milil

lon Physiological range Species Ref. ORD GPB SYRIA The best

Currents (LA/pF) Model Model Model
(LA/pF) (LA/WF) (nA/F)
INag —264+34 Human_ (41) -258 -600 -261 SYRIA
INa, -0.34+0.05 to Human (42), -0.23 N.A -0.38 SYRIA
-0.75 (10)

1CaL -1.8t02.2 Human (1) —1.82. -4.3 -1.84 SYRIA

Ito2 3.420.6 Pig (44) N.A NA 0.0528 SYRIA

Ito 1.0 Human (45) 0.85 3.4 0.85 SYRIA

IKr 0.31+0.02 Human (11) 0.86 0.2 0.75 GPB

IKs 0.2 Human (45) 0.081 0.01 0.12 SYRIA

K1 0.65+0.1 Human ,LV (45) 0.84 1.7 0.82 SYRIA

INaCa 0.62 pA/PF at 50mv Human (45) 0.06 to 0.2to 0.04 to - SYRIA
-0.16 pA/pF at -80mV -0.1 -0.7 0.107

INaK 0.34+0.04 . (16) 0.2 0.2 0.224 SYRIA

mammalian
IKatp 3e-3 Rabbit (14) NA NA 4e-3 SYRIA
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S sl Adlaie ASH5eS daldl 0w %20 sl &l «diadic cleft space Al sl
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Lo ) ) mitty cDlasall & 3850 of (3) JSA e Jandld al@l) sl PlA S5 s
Glaaall ye clasall o3 ede alay & il Coylaill Jiles 135 (RYR g e a g€l ) % dagis
NSR 4 iLlall SERCA

) el B Alalad) LAY Jaad) ¢y gaS

Ladie] dg ¢ (4)dSall 4auay 5 alill Adls 2aa3 Biomarker 4_\;)}}»4.4)@ sl g Jaall S
le ol il ¢ ua) Claid) (e Aades WIS e 8haall Al Cylal) Gal e slSlaal) il (o Giaill
Ol Jeall (y5aS (o) damgie of @luball iy ((29)  Ramanathan  31) (27) Glukhov
e slae¥) & 2 Jaadl GseS] Agaall (@AY ol ) dwaly Wi < 28172 27mS ENDO Llal
Lad O (s ¢ alaall 43550 Aady Aabl) sl 3 Jeall ()5S Aad sl oda Jaiis (32) Li il
Ll G 1aad (3) Jsandl cauay o JUaall SN Aailly Jaadl (58 3gam dejuy APD50 5 APDI()
A1 laylaieCL Jae 3y50 Jal e clldy ¢ agalall gond) Jlaal) (i L sail gyl

from LI

Trin =APDS0-APDSO

APDSG=158ms

gkl Ud 51l SYRIA 7zisalll cuws ENDO halll ¢pe Asiuad) Anf8l) 408N Jaadl G9aS Hada Gy (4) JS&)
Clasaall aaf ) 5,LEY) i Eua ((30) (Li,1998) ¢ DS Ay i) Aiad) Anlil) AN Jaall 0 9aS Hade JS& Cpadd) oy
.APD90,APD30,Trin. a8 a5 Jaxdl (a8 Ldbad dygall

das 599 Jal e Laalal) Zilall AT ady dagdall 2l ae 7 5all zigaill dpgualad) milisl) 456 Gy (3) Jyaad

e DU ziladll 4558a o5 (a9 Grndi(GPB) g isaiy OHara(ORD) g igai pe 44lall cudi Cua «CL=1000ms (L)
Al cpsiall adl k) Jlaal)

& Result @l Jlaall ORD GPB SYRIA Ll Ak
Ref. P=Pass Physiological range Model Model Model Biomarker
F=Failed
(26) P 5-15mM 7.27mM 7.65 7.18 Nai
(26) P 138-140 140 mM 140 140 Nae
(32) P 138-150mM 1447 mM 120 1454 Ki
(32) P 4-6mM 54 mM 5.4 5.4 Ke
Q) P 1.5-2mM 1.8 mM 1.8 1.8mM Cae
(33) (26), P (7.8 £ 2.6)e-5 mM 8.54e-5mM 8.9e-56mM 8.le-56mM [Ca2+]i resting
(26), (33) P 3-5e-4mM 3.86e-4mM 4e-AmM 3.285e-4mM [Ca2+]i Peak
(29) P 10-20 N. 15.0 15.0 Cli
(29) P 145 mM N. 150 149.7 Cle
(31) (27) P 281 +27 ms 258.4 287.9 274.6 APD90(ms)
(32) p 198 + 33 177.8 235 198.5 APD50(ms)
(31) p 44-112 46.5 51.1mS 76.1 Triangulation(ms)
APD90-APD50
(35) p 228-446V/s 219.5 393.8 256 Vmax(v/s)
(35) p -87.84 -81.4 -87.75 MDP(mv)
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(35) p 19-44mV 36.5 26.9 39.56 Phase0 ampl. (mv)

(35) p 100-135mV 127.2 122.3 127.3 Amplitude (mV).
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