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Approach to Describe Cardiac Myocytes Electrophysiological Model

DU Jiafei, WANG Kuanquan, YUAN Yongfeng
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract Cardiac myocytes electrophysiological model plays an essential role in research of heart simulation. However, there are some issues that
need to be addressed in current research, such as: standard for model description need to be defined; compatibility of models need to be improved.
So models can be easily understood by researchers and used in various simulation systems. CellML is a free, open-source, extensible markup
language based standard for defining mathematical models of cellular function. It uses content MathML to provide both a human- and
computer-readable description. Using CellML can effectively fulfill the aforementioned needs. This paper summarizes the structure of CellML, also
gives some examples to specify how to describe models by CellML and the experimental result of cardiac myocytes simulation based on the model
which is described by CellML.
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1 CellIML
(1) Model
Model CellIML
““hodgkin_huxley_squid_axon_19527~
<model

name="hodgkin_huxley_squid_axon_1952"
xmlns="http://www.cellml.org/cellml/1.04#">

</model>

(2) Units

Units
CellML

Units

ce ”(mAlcmz)
<units name="microA_per_cm2">
<unit prefix="micro" units="ampere" />
<unit prefix="centi" units="metre" exponent="-2" />

</units>

(3) Component

Component
component units variable math 3

component

interface Component
math
component

““sodium_channel””

variable
units variable
interface

<component name="sodium_channel">

<variable name="i_Na" public_interface="out"

units="microA_per_cm2" />

<math xmiIns="http://www.w3.0rg/1998/Math/MathML">

</component>
(4) Group
Group component group
component
component

sodium_channel
sodium_channel_h_gate

sodium_channel_m_gate

<group>
<relationship_ref relationship="encapsulation" />
<component_ref component="sodium_channel">

<component_ref component="sodium_channel_m_gate" />

<component_ref

component="sodium_channel_h_gate" />
</component_ref>

</group>
(5) Connection
Connection component
connection component variable
interface interface
membrane  sodium_channel

<connection>
<map_components component_1="membrane"
component_2="sodium_channel" />
<map_variables variable_1="V" variable_2="V" />
<map_variables variable_1="E_R" variable_2="E_R" />
<map_variables variable_1="i_Na" variable_2="i_Na" />

</connection>

(6) Math
Math component variable
CellIML MathML
MathML XML

E_Na_calculation

<math xmlns="http://www.w3.0rg/1998/Math/MathML">
<apply id="E_Na_calculation"><eq />

</math>
CellIML 2

Model

Connection Connection

Public Component Public | Component public |Component
Interface | Units Interface | Units Interface |Units

Variables Variables Variables
Private Math Math Private  |njath
Interface Interface Interface

Connection Connection

Component
Units
Variables
Math

Public Public [Component
Interface Interface |Units
Variables
Math

Private
Interface

Private
Interface

2 CellML

CellML import_model
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