<?xm version="1.0""?>

<l--

FILE : LRIl _nodel _1994. xn

CREATED : 28th March 2002

LAST MODI FI ED : 30th July 2003

AUTHOR : Catherine Ll oyd

The Bi oengi neering Institute
The University of Auckl and

MODEL STATUS : This nodel conforns to the Cell M. 1.0 Specification rel eased on
10t h August 2001, and the Cell M. Metadata 1.0 Specification rel eased on 16th
January, 2002.

DESCRIPTION : This file contains a Cell M. description of the nanmalian

ventricular action potential based on the Luo-Rudy Il nodel, 1994. This nodel
is a devel opnent of the LR-1 nodel. |In particular, the LR II nodel describes
t he processes which regulate [Ca]i (intracellular Calciumconcentration), and

t he

novenent of calciumions through the cell and to and fromthe sarcopl asmc

reticulum

CHANGES:
18/ 07/2002 - CM. - Added nore netadata.
09/ 04/ 2003 - AAC - Added publication date information.
05/ 06/ 2003 - CML - Fixed MathM. in a few conponents.
30/ 07/ 2003 - CML - Fixed MathM. in a few conponents.

-->

<model nanme="LR || _nodel 1994" cneta:id="LR || _nodel 1994" xm ns="http://ww.cellnl.org/cell]
<rdf: RDF xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: bgqs="http://ww. cel |

<l--
The foll owi ng RDF bl ock contains netadata that applies to this docunent
as a whole, as indicated by the enpty about attribute on the
<rdf: Description> el enent.
-->
<rdf: Description rdf:about="">
<l--
The Model Buil der Metadata. The Dublin Core "creator" elenment is used
to indicate the person who translated the nodel into Cell M.
-->
<dc: creator rdf:parseType="Resource">
<vCard: N rdf : parseType="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCar d: G ven>Cat heri ne</vCard: G ven>
<vCard: O her >May</ vCard: O her >
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>c. || oyd@uckl and. ac. nz</ rdf : val ue>
<rdf:type rdf:resource="http://inc.org/vCard/ 3. 0#i nternet" />
</ vCard: EMAI L>
<vCard: ORG rdf: parseType="Resour ce" >
<vCard: Orgnane>The University of Auckl and</vCard: O gnane>
<vCard: Orguni t >The Bi oengi neering Institute</vCard: Orgunit>
</vCard: ORG
</ dc: creator>

<I--



The Creation Date netadata. This is the date on which the node
was translated into Cel | ML

-->

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2002- 03- 28</ dct er ns: WBCDTF>

</ dcterns: creat ed>

<l--
The Modification History netadata. This |lists the changes that have been
made to the docunent, who nade the changes, and when they were made
—_
<cnet a: nodi fication rdf: parseType="Resource">
<rdf : val ue>
Fi xed mat hs
</rdf:val ue>
<cmet a: nodi fier rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: & her >May</ vCard: Ot her >
</vCard: N>
</creta: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2003- 07- 30</ dct er ns: VBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>
<cnet a: nodi fication rdf:parseType="Resource">
<rdf : val ue>
Fi xed mat hs: al phaJ_cal cul ation in fast _sodi umcurrent _j _gate,
bet a_Kl_cal cul ation in tine. ndependent potassi umcurrent _Kl_gate, and
</rdf:val ue>
<cmet a: nodi fi er rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: & her >May</ vCard: Ot her >
</vCard: N>
</creta: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2003- 06- 05</ dct er ns: WBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>

<!-- The Publisher netadata. -->
<dc: publ i sher >
The University of Auckland, The Bioengineering Institute
</ dc: publi sher>
</rdf: Description>

<l--
The followi ng netadata refers to the nodel itself, as indicated by the
reference to the ID "LR Il _nodel _1994", which is declared on the
<nmodel > el enent .

-
<rdf: Description rdf:about="#LR Il _nodel _1994" >
<!-- A human readabl e nane for the nodel. -->

<dc:title>
The Luo-Rudy Il Model of Mammalian Ventricul ar Cardi ac Action
Potentials, 1994



</dc:title>

<!-- A comment regarding the nodel. -->
<cmet a: comrent rdf: parseType="Resource">
<rdf:val ue>
This is the Cell M. description of Luo and Rudy’s mat hemati cal nodel of
the manmal i an cardi ac ventricular action potential. It is a
significant devel opnment on their original 1991 nodel
</rdf:val ue>
<!-- The creator of the conment. -->
<dc: creator rdf:parseType="Resource">
<vCar d: FN>Cat heri ne LI oyd</vCard: FN>
</dc:creator>
</ cret a: comrent >

<!-- The nodel is relevant to all mammals. -->
<cnet a: speci es>Manmal i a</ cnet a: speci es>

<cmeta: bio_entity>Ventricular Mocyte</cneta: bio_entity>

<l--  Keyword(s) -->
<bgs: reference rdf: parseType="Resource">
<dc: subj ect rdf: parseType="Resource">
<bgs: subj ect _t ype>keywor d</ bgs: subj ect _t ype>
<rdf:val ue>
<rdf : Bag>
<rdf:li>Ventricular Myocyte</rdf:Ii>
<rdf:li>cardiac</rdf:li>
<rdf:li>el ectrophysiol ogy</rdf:Ili>
</ rdf: Bag>
</rdf:val ue>
</ dc: subj ect >
</ bgs: reference>

<l--
The Cel | ML Met adata Specification reconmends that bibliographic netadata
is used to provide information about the original nodel reference. The
"identifier" attribute on the "Bibliographi cRef erence" class provides an

el egant way to identify a cited reference using a database identifier sucl
date, etc can be | ooked up on the database.
-->

<bgs: reference rdf: parseType="Resource">
<bqgs: Pubmed_i d>7514509</ bgs: Pubmed_i d>
<bgs: Journal Articl e rdf: parseType="Resource">
<dc: creat or >
<rdf: Seq>
<rdf:li rdf: parseType="Resource">
<bgs: Person rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce">
<vCard: Fam | y>Luo</vCard: Fam | y>
<vCar d: G ven>Chi ng- hsi ng</vCard: G ven>
</vCard: N>
</ bgs: Per son>
</rdf:li>
<rdf:li rdf:parseType="Resource">
<bgs: Per son rdf: parseType="Resource">
<vCard: N rdf: parseType="Resource" >
<vCar d: Fam | y>Rudy</ vCar d: Fani | y>
<vCar d: G ven>Yor anx/ vCar d: G ven>



</vCard: N>
</ bgs: Per son>
<frdf:li>
</rdf: Seq>
</dc:creator>
<dc:title>
A Dynanmi c Model of the Cardiac Ventricular Action Potential |
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ns: WBCDTF>1994- 06</ dct er ns: WBCDTF>
</dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>Circul ati on Research</dc:title>
</ bgs: Jour nal >
<bgs: vol ume>74</ bgs: vol unme>
<bgs: first_page>1071</bgs:first_page>
<bgs: | ast_page>1096</ bqgs: | ast _page>
</ bgs: Journal Articl e>
</ bgs: reference>
</rdf: Description>
</ r df : RDF>

<l--
Bel ow, we define sone additional units for association with variables and
constants within the nodel. The identifiers are fairly self-explanatory.
-->

<units name="nillisecond">
<unit prefix="mlli" units="second" />
</units>
<units name="per_nillisecond">
<unit prefix="mlli" units="second" exponent="-1" />
</units>
<units name="mllivolt">
<unit prefix="mlli" units="volt" />
</ uni ts>
<units name="per_mllivolt">
<unit prefix="mlli" units="volt" exponent="-1" />
</ uni ts>
<units name="per_mllivolt_mllisecond">
<unit units="millivolt" exponent="-1" />
<unit units="nmillisecond" exponent="-1" />
</ uni ts>

<units name="ml|liS per_nicroF">

<unit prefix="mlli" units="sienens" />
<unit prefix="mlli" units="farad" exponent="-1" />
</units>

<units nane="mlliS per_cnR">

<unit prefix="mlli" units="sienens" />
<unit prefix="centi" units="nmetre" exponent="-2" />
</units>

<uni ts name="nanoS_per_cn2">
<unit prefix="nano" units="sienmens" />



<unit prefix="centi" units="metre" exponent="-2" />
</units>

<units nanme="mn croF">
<unit prefix="mcro" units="farad" />
</ units>

<uni ts name="mi cr oA _per_microF">
<unit prefix="mcro" units="anpere" />
<unit prefix="mcro" units="farad" exponent="-1" />

</units>
<units name="mllinolar_per_nillisecond">
<unit prefix="mlli" units="nole" />
<unit units="litre" exponent="-1" />
<unit units="nmllisecond" exponent="-1" />
</units>
<units name="mllinolar">
<unit prefix="mlli" units="nole" />
<unit units="litre" exponent="-1" />
</units>

<uni ts name="m cronol ar" >
<unit prefix="mcro" units="nole" />
<unit units="litre" exponent="-1" />
</units>

<uni ts name="joul e_per_Kkil onol e_kel vin">
<unit units="joule" />
<unit prefix="kilo" units="nole" exponent="-1" />
<unit units="kelvin" exponent="-1" />

</units>

<uni ts name="coul onb_per _nol e">

<unit units="coul omb" />

<unit units="nole" exponent="-1" />
</units>

<uni ts name="cm per_second" >
<unit prefix="centi" units="netre" />
<unit units="second" exponent="-1" />
</units>

<uni ts name="nmR" >
<unit prefix="mlli" units="netre" exponent="2" />
</units>

<units nane="nmicro litre">
<unit prefix="mcro" units="litre" />
</units>

<l--
The "environnent" conponent is used to declare variables that are used by
all or nost of the other conponents, in this case just "tine".

-->

<conponent name="environnent">
<vari abl e nane="time" public_interface="out" units="nillisecond" />



</ conponent >

<conponent nanme="nenbr ane" >
<vari abl e nane="V" public_interface="out" initial_value="-84.624" units="mllivolt" />
<variabl e name="R' public_interface="out" initial_val ue="8314.0" units="joul e _per kil onol
<variabl e name="T" public_interface="out" initial_val ue="310.0" units="kelvin" />
<vari abl e name="F" public_interface="out" initial_val ue="96500.0" units="coul onb_per_nol

<l-- These variables are defined here and only used internally. -->

<vari abl e nane="Cn' initial_value="1.0" units="m croF" />

<variable name="1_st" initial_value="-100.0" units="mn croA per_mcroF" />
<l-- These variables are inported from other conponents. -->

<vari abl e nane="time" public_interface="in" units="nmllisecond" />

<vari abl e nane="i _Na" public_interface="in" units="m croA per_mcroF" />
<vari abl e nane="i_Ca_L" public_interface="in" units="nicroA per_mcroF" />
<vari abl e name="i _K" public_interface="in" units="mi croA per_mcroF" />
<vari abl e name="i _NaCa" public_interface="in" units="microA per_mcroF" />
<vari abl e nane="i _K1" public_interface="in" units="m croA per_mcroF" />
<vari abl e nane="i _Kp" public_interface="in" units="m croA per_mcroF" />
<vari abl e nane="i _p_Ca" public_interface="in" units="nicroA per_mcroF" />
<variabl e name="i _Na_b" public_interface="in" units="microA per_mcroF" />
<variabl e name="i _Ca_b" public_interface="in" units="microA per_mcroF" />
<vari abl e name="i _NaK" public_interface="in" units="mn croA per_mcroF" />
<vari abl e nane="i _ns_Ca" public_interface="in" units="m croA per_m croF" />
<l--

The nmenbrane voltage (V) is calculated as an ordinary
differenti al

-->

equation in terns of the currents.

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="nmenbrane_voltage diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> V </ci>
</ appl y>
<appl y><tines />
<appl! y><m nus />
<appl y><di vi de />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> Cm</ci>

</ appl y>

</ appl y>

<appl y><plus />
<ci>i_Na </ci>
<ci>i_Cal </ci>
<ci>i K </ci>
<ci> i Kl </ci>
<ci> i Kp </ci>
<ci> i _NaCa </ci>
<ci>i_pCa </ci>
<ci> i _Nab </ci>
<ci>i_Cab </ci>
<ci > i _NaK </ci >
<ci>i_ns.Ca </ci>
<ci> | _st </ci>

</ appl y>

</ appl y>

</ appl y>



</ mat h>
</ conponent >

<conponent nane="fast sodi umcurrent">

<vari abl e nane="i _Na" public_interface="out" units="m croA_per_m croF" />
<vari abl e name="E _Na" public_interface="out" units="millivolt" />
<variabl e name="g_Na" initial_value="16.0" units="mlliS per_mcroF" />

<vari abl e nane="time" public_interface="in" private_interface="out" units="mllisecond" /
<vari abl e name="V" public_interface="in" private_ interface="out" units="mllivolt" />
<vari abl e name="R' public_interface="in" units="joul e_per_kil onole_kelvin" />

<vari abl e name="F" public_interface="in" units="coul onb_per_nole" />

<vari abl e nane="T" public_interface="in" units="kelvin" />

<vari abl e nane="Nai" public_interface="in" units="mllinolar" />

<vari abl e name="Nao" public_ interface="in" units="mllinolar" />

<variabl e name="nm' private_interface="in" units="di nensionl ess" />
<vari abl e nane="h" private_interface="in" units="di nensionl ess" />
<vari abl e nane="j" private_interface="in" units="di nensionl ess" />
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i_Na_cal cul ati on"><eq />
<ci> i _Na </ci>
<apply><tinmes />
<ci> g-Na </ci>
<appl y><power />
<ci > m</ci>
<cn cellm :units="di nensionl ess"> 3.0 </cn>
</ appl y>
<ci> h </ci>
<ci>j <lci>
<appl! y><m nus />
<ci> V </ci>
<ci> E.Na </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="E _Na_cal cul ati on"><eq />
<ci > E.Na </ci>
<apply><tinmes />
<appl y><di vi de />
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
<ci> F </ci>
</ appl y>
<apply><In />
<appl y><di vi de />
<ci > Nao </ci>
<ci> Nai </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >



<conponent nane="fast_sodi um current_m gate">
<vari abl e nane="n{' public_interface="out" units="di nensionl ess" />

<vari abl e nane="al pha_m' units="per_millisecond" />
<vari abl e name="beta_n' units="per_mnillisecond" />

<variabl e name="V"' public_interface="in" units="mllivolt" />
<vari abl e nane="tinme" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="al pha_m cal cul ati on"><eq />
<ci > al pha.m </ ci >
<appl y><di vi de />
<appl y><tines />
<cn cellm:units="per mllivolt_mllisecond"> 0.32 </cn>
<appl y><pl us />
<ci>V </ci>
<cn cellm:units="mllivolt"> 47.13 </cn>
</ appl y>
</ appl y>
<appl y><m nus />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_mllivolt">-0.1 </cn>
<appl y><pl us />
<ci>V </ci>
<cn cellm:units="mllivolt"> 47.13 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_m cal cul ati on"><eq />
<ci > beta.m </ci >
<appl y><tines />
<cn cellm:units="per_mllisecond"> 0.08 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><m nus />
<ci>V </ci>
</ appl y>
<cn cellm:units="mllivolt"> 11.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="dmdt"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci> m</ci>
</ appl y>
<appl y><mi nus />
<appl y><tines />
<ci > al pha.m </ ci >



<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci> m</ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > beta.m </ci >
<ci > m</ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="fast_sodi umcurrent_h gate">

<vari abl e nane="h" public_interface="out" units="di nensionl ess"
<vari abl e name="al pha_h" units="per_mnillisecond" />
<vari abl e nane="beta h" units="per_mllisecond" />

<vari abl e nane="V" public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond"

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="al pha_h_cal cul ation"><eq />
<ci > al pha_h </ci>
<pi ecewi se>
<pi ece>
<apply><tinmes />
<cn cellm:units="per_mllisecond"> 0.135 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><plus />

<cn cellm: :units="mllivolt"> 80.0 </cn>
<ci>V </ci>
</ appl y>
<cn cellm:units="mllivolt"> -6.8 </cn>
</ appl y>
</ appl y>
</ appl y>

<apply><It />
<ci>V </ci>
<cn cellm:units="mllivolt"> -40.0 </cn>
</ appl y>
</ pi ece>
<ot herwi se>
<cn cellm:units="per _mllisecond"> 0.0 </cn>
</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="beta_h_cal cul ati on"><eq />
<ci > beta_h </ci>
<pi ecewi se>
<pi ece>
<appl y><plus />
<appl y><tines />
<cn cellm:units="per_mllisecond"> 3.56 </cn>

/>

/>



<appl y><exp />
<appl y><tines />
<cn cellm:units="mllivolt"> 0.079 </cn>
<ci> V </ci>
</ appl y>
</ appl y>
</ appl y>
<apply><tinmes />
<cn cellm:units="per_mllisecond"> 310000.0 </cn>
<appl y><exp />
<appl y><tines />

<cn cellm:units="per_millivolt"> 0.35 </cn>
<ci>V </ci>
</ appl y>
</ appl y>
</ appl y>

</ appl y>
<apply><It />
<ci>V </ci>
<cn cellm:units="mllivolt"> -40.0 </cn>
</ appl y>
</ pi ece>
<ot herw se>
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><tines />
<cn cellm:units="mllisecond"> 0.13 </cn>
<appl y><pl us />
<cn cellm:units="di mensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><plus />
<ci>V </ci>

<cn cellm:units="mllivolt"> 10.66 </cn>
</ appl y>
<cn cellm:units="mllivolt"> -11.1 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="dh_dt"><eq />
<appl y><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci> h </ci>
</ apply>
<appl y><mi nus />
<appl y><tines />
<ci > al pha.h </ci>
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci> h </ci>
</ appl y>
</ appl y>
<appl y><tines />



<ci > beta_h </ci>
<ci> h </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="fast_sodiumcurrent_j gate">
<vari abl e nane="j" public_interface="out" units="di nensionl ess" />
<vari abl e name="al pha_j" units="per_mnillisecond" />
<variabl e name="beta_j" units="per_mnillisecond" />

<vari abl e nane="V" public_interface="in" units="mllivolt" />
<vari abl e nane="tinme" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="al pha_j _cal cul ation"><eq />
<ci > al phaj </ci>
<pi ecew se>
<pi ece>
<appl y><tines />
<appl y><m nus />
<appl y><tines />
<cn cellm:units="per_millivolt_mllisecond"> -127140.0
</ cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_mllivolt"> 0.2444 </cn>
<ci> V </ci>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<cn cellm:units="per_mllivolt _mllisecond"> 0.00003474 </cn>
<appl y><exp />
<appl y><tines />

<cn cellm:units="per_mllivolt"> -0.04391 </cn>
<ci>V </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<appl y><di vi de />
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 37.78 </cn>
</ appl y>
<appl y><pl us />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<apply><tinmes />
<cn cellm::units="per_mllivolt"> 0.311 </cn>
<appl y><pl us />
<ci> V </ci>
<cn cellm:units="mllivolt"> 79.23 </cn>
</ appl y>
</ appl y>



</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><It />
<ci>V </ci>

<cn cellm:units="mllivolt"> -40.0 </cn>
</ appl y>
</ pi ece>
<ot herwi se>
<cn cellm :units="per_mllisecond"> 0.0 </cn>

</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="beta_j _cal cul ati on"><eq />
<ci > betaj </ci>
<pi ecewi se>
<pi ece>
<appl y><di vi de />
<appl y><tines />
<cn cellm:units="per_millisecond"> 0.1212 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_nillivolt"> -0.01052 </cn>
<ci> V </ci>
</ appl y>
</ appl y>
</ appl y>
<appl y><pl us />
<cn cellm :units="di mensionless"> 1.0 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_mllivolt"
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 40.14 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><It />
<ci>V </ci>
<cn cellm:units="mllivolt"> -40.0 </cn>
</ appl y>
</ pi ece>
<ot herwi se>
<appl y><di vi de />
<apply><tinmes />
<cn cellm ::units="per_mllisecond"> 0.3 </cn>
<appl y><exp />
<apply><tinmes />
<cn cellm:units="per_millivolt"> -0.0000002535 </cn>
<ci>V </ci>
</ appl y>
</ appl y>
</ appl y>
<appl y><plus />

\Y

-0.1378 </cn>



<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><tinmes />
<cn cellm:units="per_millivolt">-0.1 </cn>
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 32.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="dj _dt"><eq />
<appl y><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci>j <lci>
</ appl y>
<appl y><m nus />
<appl y><tines />
<ci > al phaj </ci>
<appl! y><m nus />
<cn cel I m :units="di mensionless"> 1.0 </cn>
<ci>j </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci> betaj </ci>
<ci>j <lci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="L_type_Ca_channel ">

<variabl e name="i_Ca_L" public_interface="out" units="m croA per_nicroF" />
<vari abl e name="i _CaCa" public_interface="out" units="m croA per_nicroF" />
<vari abl e nane="i _CaK" public_interface="out" units="nicroA per_mcroF" />
<vari abl e name="i _CaNa" public_interface="out" units="m croA per_nicroF" />

<vari abl e name="ganma_Nai " public_interface="out" initial_value="0.75" units="di nensionl
<vari abl e name="ganma_Nao" public_interface="out" initial_value="0.75" units="di nensionl
<vari abl e name="ganma_Ki " public_interface="out" initial _ value="0.75" units="di nensionl e
<vari abl e name="ganma_Ko" public_interface="out" initial _ value="0.75" units="di nensionl e

<vari abl e name="1_CaCa" units="microA _per_mcroF" />
<vari abl e name="1_CaK" units="m cr oA per_microF" />
<vari abl e name="1_CaNa" units="nmni croA _per_mcroF" />

<vari abl e name="P_Ca" initial_val ue="0.00054" units="cm per_second" />
<vari abl e name="P_Na" initial_val ue="0.000000675" units="cm per_second" />
<variabl e name="P_K" initial _val ue="0.000000193" units="cm per_second" />
<vari abl e name="ganma_Cai " initial_value="1.0" units="di nmensionl ess" />
<vari abl e name="ganma_Cao" initial _val ue="0.34" units="di nensionl ess" />

<vari abl e nane="time" public_interface="in" private_interface="out" units="millisecond" /
<vari abl e nane="V" public_interface="in" private_interface="out" units="mllivolt" />



<variabl e name="Cai" public_interface="in" private_interface="out" units="m cronolar" />
<variabl e name="R' public_interface="in" units="joul e_per_kil onole_kelvin" />

<vari abl e nane="T" public_interface="in" units="kelvin" />

<vari abl e name="F" public_interface="in" units="coul onb_per nole" />

<vari abl e name="Cao" public_ interface="in" units="mllinolar" />

<vari abl e name="Nao" public_interface="in" units="mllinmolar" />
<vari abl e name="Ko" public_interface="in" units="nmillinolar" />
<variabl e name="Nai" public_interface="in" units="mllinmolar" />
<vari abl e nane="Ki " public_interface="in" units="mllinolar" />

<vari abl e name="d" private_interface="in" units="di nensionl ess" />
<variabl e name="f" private_interface="in" units="di nensionl ess" />
<vari abl e name="f_Ca" private_interface="in" units="di nensionl ess" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="i_CaCa_cal cul ati on"><eq />
<ci> i _CaCa </ci>
<appl y><tines />
<ci>d </ci>
<ci>f </ci>
<ci> f_Ca </ci>
<ci> | _CaCa </ci>
</ appl y>
</ appl y>

<apply id="i_CaNa_cal cul ati on"><eq />
<ci > i _CaNa </ci>
<appl y><tines />
<ci>d </ci>
<ci>f </ci>
<ci> f_Ca </ci>
<ci> | .CaNa </ci >
</ appl y>
</ appl y>

<apply id="i_CaK cal cul ati on"><eq />
<ci> i _CaK </ci>
<appl y><tines />
<ci>d </ci>
<ci>f </ci>
<ci> f_Ca </ci>
<ci> | .CaK </ci>
</ appl y>
</ appl y>

<apply id="I_CaCa_cal cul ati on"><eq />
<ci> | CaCa </ci>
<appl y><tinmes />
<ci> PCa </ci>
<appl y><power />
<cn cellm :units="dinensionless"> 2.0 </cn>
<cn cell nm :units="di nensionless"> 2.0 </cn>
</ appl y>
<appl y><di vi de />
<apply><tinmes />
<ci> V </ci>
<appl y><power />
<ci> F </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>



</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<appl y><di vi de />
<appl y><m nus />
<appl y><tines />
<ci > gamma_Cai </ci>
<ci> Cai </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><tinmes />
<cn cel I m :units="di nensionless"> 2.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<ci > gamma_Cao </ci>
<ci> Cao </ci>
</ appl y>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><di vi de />
<appl y><tines />
<cn cel |l m :units="di nensionless"> 2.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="di nensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="I_CaNa_cal cul ati on"><eq />
<ci> | _CaNa </ci >
<appl y><tines />
<ci > P_Na </ci>
<appl y><power />
<cn cellm :units="di nensionless"> 1.0 </cn>
<cn cell nm :units="di nensionless"> 2.0 </cn>
</ appl y>



<appl y><di vi de />
<appl y><tines />
<ci> V </ci>
<appl y><power />
<ci> F </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<appl y><di vi de />
<appl y><m nus />
<appl y><tines />
<ci > gamma_Nai </ci>
<ci> Nai </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><tinmes />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><tinmes />
<ci > gamma_Nao </ci >
<ci > Nao </ci>
</ appl y>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><di vi de />
<appl y><tinmes />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="di mensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="I_CaK cal cul ati on"><eq />
<ci> | CaK </ci>



<appl y><tines />
<ci> PK </ci>
<appl y><power />
<cn cellm :units="di nensionless"> 1.0 </cn>
<cn cell nm :units="di nensionless"> 2.0 </cn>
</ appl y>
<appl y><di vi de />
<apply><tinmes />
<ci>V </ci>
<appl y><power />
<ci> F </ci>
<cn cellm :units="dinensionless"> 2.0 </cn>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<appl y><di vide />
<appl! y><m nus />
<appl y><tinmes />
<ci > gamma Ki </ci>
<ci> Ki </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><tines />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci>V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><tinmes />
<ci > gamma_Ko </ci >
<ci > Ko </ci>
</ appl y>
</ appl y>
<appl y><mi nus />
<appl y><exp />
<appl y><di vi de />
<appl y><tines />
<cn cellm :units="di mensionless"> 1.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="di nensionless"> 1.0 </cn>
</ appl y>



</ appl y>
</ appl y>
</ appl y>

<apply id="i_Ca_L_cal cul ati on"><eq />
<ci>i_Cal </ci>
<apply> <plus />
<ci > i CaCa </ci>
<ci> i_CaK </ci>
<ci> i _CaNa </ci >
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="L_type_Ca_channel _d_gate">
<vari abl e name="d" public_interface="out" units="di nensionl ess"

<vari abl e nane="al pha_d" units="per_millisecond" />
<vari abl e nane="beta d" units="per_mllisecond" />
<vari abl e nane="d_i nfinity" units="di nensionl ess" />
<variabl e name="tau_d" units="mllisecond" />

<vari abl e name="V"' public_interface="in" units="mllivolt" />
<vari abl e name="tine" public_ interface="in" units="mllisecond"

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="al pha_d_cal cul ati on"><eq />
<ci > al pha.d </ci>
<appl y><di vi de />
<ci> dinfinity </ci>
<ci> taud </ci>
</ appl y>
</ appl y>

<apply id="d_infinity_calcul ation"><eq />
<ci> dinfinity </ci>
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><pl us />
<cn cel I m :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><m nus />
<appl y><di vi de />
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 10.0 </cn>
</ appl y>
<cn cellm:units="mllivolt"> 6.24 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="tau_d_cal cul ati on"><eq />
<ci> taud </ci>
<appl y><tinmes />

/>

/>



<ci> dinfinity </ci>
<appl y><di vi de />
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><mi nus />
<appl y><di vi de />
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 10.0 </cn>
</ appl y>
<cn cellm:units="mllivolt"> 6.24 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><tinmes />
<cn cellm:units="per_mllivolt_mllisecond"> 0.035 </cn>
<appl y><plus />
<ci>V </ci>
<cn cellm:units="mllivolt"> 10.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_d_cal cul ati on"><eq />
<ci > betad </ci>
<appl y><di vi de />
<appl y><m nus />
<cn cel I m :units="di nensionless"> 1.0 </cn>
<ci> dianfinity </ci>
</ appl y>
<ci> taud </ci>
</ appl y>
</ appl y>

<apply id="dd_dt"><eq />
<appl y><diff />
<bvar ><ci > ti me </ci></bvar>
<ci>d </ci>
</ appl y>
<appl y><mi nus />
<appl y><tines />
<ci > al phad </ci>
<appl! y><m nus />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci>d </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > betad </ci>
<ci>d </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >



<conponent nane="L_type_Ca_channel f_gate">
<vari abl e nane="f" public_interface="out" units="di nensionl ess" />

<vari abl e nane="al pha_f" units="per_millisecond" />

<vari abl e name="beta_ f" units="per_mnillisecond" />

<variabl e name="f _infinity" units="di mensionl ess" />

<variable name="tau f" units="mllisecond" />

<vari abl e nanme="V" public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="al pha_f_cal cul ation"><eq />
<ci > al phaf </ci>
<appl y><di vi de />
<ci> finfinity </ci>
<ci> tauf </ci>
</ appl y>
</ appl y>

<apply id="f_infinity_cal cul ati on"><eq />
<ci> flinfinity </ci>
<appl y><plus />
<appl y><di vi de />
<cn cel I m :units="di nensionless"> 1.0 </cn>
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><plus />
<ci> V </ci>

<cn cellm:units="mllivolt"> 35.06 </cn>
</ appl y>
<cn cellm:units="mllivolt"> 8.6 </cn>
</ appl y>
</ appl y>
</ appl y>

</ appl y>
<appl y><di vi de />
<cn cell nm :units="di nensionless"> 0.6 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><mi nus />

<cn cellm:units="mllivolt"> 50.0 </cn>
<ci>V </ci>

</ appl y>

<cn cellm:units="mllivolt"> 20.0 </cn>

</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="tau_f _cal cul ation"><eq />
<ci> tauf </ci>



<appl y><di vi de />
<cn cellm:units="mllisecond"> 1.0 </cn>
<appl y><plus />
<appl y><tines />
<cn cel I m :units="di mensionl ess"> 0.0197 </cn>
<appl y><exp />
<appl y><mi nus />
<appl y><power />
<appl y><tinmes />

<cn cellm:units="per_mllivolt"> 0.0337 </cn>

<appl y><pl us />
<ci> V </ci>

<cn cellm::units="mllivolt"> 10.0 </cn>
</ appl y>
</ appl y>
<cn cellm :units="di nmensionless"> 2.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<cn cell nm :units="di nensionless"> 0.02 </cn>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta f _cal cul ati on"><eq />
<ci > betaf </ci>
<appl y><di vi de />
<appl! y><m nus />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> f.lnfinity </ci>
</ appl y>
<ci> tauf </ci>
</ appl y>
</ appl y>

<apply id="df _dt"><eq />
<appl y><diff />
<bvar ><ci > tine </ci></bvar>
<ci>f </ci>
</ appl y>
<appl y><ni nus />
<appl y><tines />
<ci > al phaf </ci>
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci>f </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > betaf </ci>
<ci>f </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="L_type_ Ca_channel f Ca _gate">



<vari abl e name="f_Ca" public_interface="out" units="di nensionl ess" />
<vari abl e name="Km Ca" initial_value="0.6" units="micronolar" />

<vari abl e nane="V" public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond" />
<variabl e name="Cai" public_interface="in" units="micromolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="f_Ca_cal cul ation"><eq />
<ci> f_Ca </ci>
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><power />
<appl y><di vi de />
<ci> Cai </ci>
<ci > KmCa </ci>
</ appl y>
<cn cell nm :units="di nensionless"> 2.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="ti me_dependent _potassi um current">
<vari abl e nane="i _K" public_interface="out" units="m croA per_mcroF" />

<vari abl e nane="g_K" initial_value="0.282" units="ml|iS _per_microF" />
<variable name="E K" units="mllivolt" />
<vari abl e name="PR _NaK" initial_value="0.01833" units="di nensionl ess" />

<vari abl e nane="tinme" public_interface="in" private_interface="out" units="nillisecond
<vari abl e nane="V" public_interface="in" private_interface="out" units="mllivolt" />
<vari abl e name="R' public_interface="in" units="joul e_per_kil onole_kelvin" />

<vari abl e name="T" public_interface="in" units="kelvin" />

<vari abl e name="F" public_interface="in" units="coul onb_per_nole" />

<vari abl e nane="Ko" public_interface="in" units="mllinolar" />

<vari abl e nane="Ki " public_interface="in" units="mllinolar" />

<vari abl e name="Nao" public_ interface="in" units="mllinolar" />

<variabl e name="Nai" public_interface="in" units="mllinmolar" />

<vari abl e nane="X" private_interface="in" units="di nensionl ess" />
<vari able nanme="Xi " private_interface="in" units="di mensionl ess" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="g_K cal cul ation"><eq />
<ci> gK </ci>
<appl y><tinmes />
<cn cellm:units="mlliS per_cnR"> 0.282 </cn>
<appl y><root />
<appl y><di vi de />
<ci > Ko </ci>
<cn cellm:units="mllinolar"> 5.4 </cn>
</ appl y>
</ appl y>



</ appl y>
</ appl y>

<apply id="E_K cal cul ation"><eq />
<ci> EK </ci>
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
<ci> F </ci>
</ appl y>
<apply><In />
<appl y><di vi de />
<appl y><plus />
<ci > Ko </ci>
<appl y><tines />
<ci > PRNaK </ci >
<ci > Nao </ci>
</ appl y>
</ appl y>
<appl y><plus />
<ci> Ki </ci>
<appl y><tines />
<ci > PRNaK </ci >
<ci> Nai </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="i_K cal cul ation"><eq />
<ci>i K </ci>
<appl y><tinmes />
<ci> gK </ci>
<appl y><power />
<ci> X </ci>
<cn cel I m :units="di nensionless"> 2.0 </cn>
</ appl y>
<ci> Xi </ci>
<appl y><m nus />
<ci> V </ci>
<ci> EK </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="ti nme_dependent potassi umcurrent X gate">

<vari abl e name="X" public_interface="out" units="di nensionl ess"

<vari abl e name="al pha_X" units="per_mnillisecond" />
<vari abl e nanme="beta X" units="per_mllisecond" />

<vari abl e nane="V" public_interface="in" units="mllivolt" />

/>



<variabl e name="tine" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="al pha_X cal cul ation"><eq />
<ci > al phaX </ci>
<appl y><di vi de />
<appl y><tines />
<cn cellm ::units="per_mllivolt_mllisecond"> 0.0000719 </cn>
<appl y><plus />
<ci>V </ci>
<cn cellm:units="mllivolt"> 30.0 </cn>
</ appl y>
</ appl y>
<appl! y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<apply><tinmes />
<cn cellm :units="di nensionl ess"> -0.148 </cn>
<appl y><plus />
<ci>V </ci>
<cn cellm:units="mllivolt"> 30.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_X cal cul ati on"><eq />
<ci > beta X </ci>
<appl y><di vi de />
<appl y><tines />
<cn cellm:units="per_mllivolt_millisecond"> 0.000131 </cn>
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 30.0 </cn>
</ appl y>
</ appl y>
<appl y><pl us />
<cn cellm :units="di nensionless"> -1.0 </cn>
<appl y><exp />
<appl y><tines />
<cn cell nm :units="di nensionl ess"> 0.0687 </cn>
<appl y><plus />
<ci>V </ci>
<cn cellm:units="mllivolt"> 30.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="dX_ dt"><eq />
<appl y><diff />
<bvar ><ci > tine </ci></bvar>
<ci> X </ci>
</ appl y>
<appl y><mi nus />



<appl y><tines />
<ci > al phaX </ci>
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci> X </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > betaX </ci>
<ci> X </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="ti me_dependent _potassiumcurrent_ X _gate">
<variable name="Xi" public_interface="out" units="di mensionless" />

<vari abl e nanme="V" public_interface="in" units="mllivolt" />
<vari abl e nane="time" public_interface="in" units="nmllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="Xi _cal cul ation"><eq />
<ci> Xi </ci>
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><m nus />
<ci>V </ci>

<cn cellm:units="mllivolt"> 56.26 </cn>
</ appl y>
<cn cellm:units="mllivolt"> 32.1 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>

</ conponent >

<conponent nane="ti me_i ndependent _pot assi um current">
<vari abl e name="i _K1" public_interface="out" units="m croA per_nicroF" />
<vari abl e nane="E_K1" public_interface="out" private_interface="out" units="mllivolt" /:

<vari abl e name="g_K1" units="mlli S _per_cm" />

<variabl e name="tine" public_interface="in" private_interface="out" units="mllisecond" |
<vari abl e nane="V" public_interface="in" private_interface="out" units="mllivolt" />
<vari abl e nane="Ko" public_interface="in" units="millinolar" />

<variable name="Ki" public_interface="in" units="nillinolar" />

<vari abl e name="R' public_interface="in" units="joul e_per_kil onole_kelvin" />
<vari abl e name="T" public_interface="in" units="kelvin" />
<vari abl e name="F" public_interface="in" units="coul onb_per nole" />

<vari abl e nanme="Kl_infinity" private_interface="in" units="di mensionl ess" />



<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="g_Kl_cal cul ation"><eq />
<ci> gKl </ci>
<appl y><tinmes />
<cn cellm: :units="m!|l1iS per_mcroF'> 0.75 </cn>
<appl y><root />
<appl y><di vi de />
<ci > Ko </ci >
<cn cellm:units="mllinolar"> 5.4 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="E_K1l_cal cul ation"><eq />
<ci> EK1 </ci>
<appl y><tines />
<appl y><di vi de />
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
<ci> F </ci>
</ appl y>
<apply><In />
<appl y><di vi de />
<ci > Ko </ci>
<ci> Ki </ci>

</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply id="i_K1_cal cul ati on"><eq />

<ci> i Kl </ci>
<appl y><tinmes />
<ci> gKl </ci>
<ci> Kl.infinity </ci>
<appl! y><m nus />
<ci> V </ci>
<ci > EK1 </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="ti me_i ndependent _pot assi um current_ Kl gate">
<variabl e name="K1_infinity" public_interface="out" units="dinmensionless" />
<vari abl e name="al pha_K1" units="per_mllisecond" />
<vari abl e name="beta K1" units="per_millisecond" />

<vari abl e name="V"' public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond" />
<vari abl e name="E _K1" public_interface="in" units="mllivolt" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="al pha_Kl_cal cul ati on"><eq />



<ci > al phaKl </ci >
<appl y><di vi de />
<cn cellm:units="per_mllisecond"> 1.02 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_mllivolt"> 0.2385 </cn>
<appl y><m nus />
<appl y><mi nus />
<ci>V </ci>
<ci> EK1 </ci>
</ appl y>
<cn cellm:units="mllivolt"> 59.215 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_Kl_cal cul ation"><eq />
<ci > betaKl </ci>
<appl y><di vi de />
<appl y><plus />
<appl y><tines />
<cn cellm ::units="per_mllisecond"> 0.49124 </cn>
<appl y><exp />
<appl y><tines />
<cn cel I m :uni ts="di mensi onl ess"> 0. 08032 </cn>
<appl y><mi nus />
<appl y><plus />
<ci> V </ci>

<cn cellm:units="mllivolt"> 5.476 </cn>
</ appl y>
<ci> EK1 </ci>
</ appl y>
</ appl y>
</ appl y>

</ appl y>
<appl y><exp />
<appl y><tines />
<cn cel I m :units="di mensionless"> 0.06175 </cn>
<appl y><mi nus />
<ci>V </ci>
<appl y><plus />
<ci> EK1l </ci>
<cn cellm:units="mllivolt"
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm:units="per_mllivolt"> -0.5143 </cn>
<appl y><m nus />

\Y
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<ci>V </ci>

<appl y><plus />
<ci> EK1 </ci>
<cn cellmM:units="mllivolt"> 4.753 </cn>

</ appl y>

</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="Kl_infinity_cal cul ation"><eq />
<ci> Kl.nfinity </ci>
<appl y><di vi de />
<ci > al pha Kl </ci>
<appl y><plus />
<ci > al pha Kl </ci >
<ci > betaKl </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="pl at eau_pot assi um current" >
<variabl e name="i _Kp" public_interface="out" units="m croA per_mcroF" />

<variabl e name="E _Kp" units="mllivolt" />
<vari abl e nane="g_Kp" initial_value="0.0183" units="m|liS_per_m croF" />
<vari abl e nane="Kp" units="di nensi onl ess" />

<variabl e name="tine" public_interface="in" units="mllisecond" />
<vari abl e name="V"' public_interface="in" units="mllivolt" />
<vari abl e name="E _K1" public_interface="in" units="mllivolt" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="E Kp_cal cul ati on"><eq />
<ci> EKp </ci>
<ci> EK1 </ci>
</ appl y>

<apply id="Kp_cal cul ati on"><eq />
<ci> Kp </ci>
<appl y><di vi de />
<cn cellm:units="di nensionless"> 1.0 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><exp />
<appl y><di vi de />
<appl y><mi nus />
<cn cellm:units="mllivolt"> 7.488 </cn>
<ci>V </ci>
</ appl y>
<cn cellm:units="mllivolt"> 5.98 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>



</ appl y>

<apply id="i_Kp_cal cul ation"><eq />
<ci> i Kp </ci>
<appl y><tinmes />
<ci> g-Kp </ci>
<ci> Kp </ci>
<appl! y><m nus />
<ci> V </ci>
<ci> EKp </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="sar col emral _cal ci um punp">
<variabl e name="i _p_Ca" public_interface="out" units="m croA per_nicroF" />

<vari abl e name="K npCa" initial_value="0.5" units="mcronolar" />
<vari abl e nane="1_pCa" initial_value="1.15" units="m croA per_mcroF" />

<variabl e name="tine" public_interface="in" units="mllisecond" />
<variabl e name="Cai" public_interface="in" units="micromolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="i_p_Ca_cal cul ati on"><eq />
<ci>i_pCa </ci>
<appl y><tines />
<ci> | pCa </ci>
<appl y><di vi de />
<ci> Cai </ci>
<appl y><plus />
<ci > KnmpCa </ci >
<ci> Cai </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="sodi um background _current">
<variabl e name="i _Na_b" public_interface="out" units="m croA per_nicroF" />

<vari abl e nane="g_Nab" initial _val ue="0.00141" units="mlliS_per_m croF" />
<vari abl e nane="E_NaN' units="mllivolt" />

<variabl e name="tine" public_interface="in" units="mllisecond" />
<vari abl e name="V"' public_interface="in" units="mllivolt" />
<vari abl e name="E_Na" public_interface="in" units="mllivolt" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="E _NaN cal cul ati on"><eq />
<ci > E.NaN </ci >
<ci> ENa </ci>
</ appl y>

<apply id="i_Na_b_cal cul ati on"><eq />



<ci>i_Nab </ci>
<appl y><tines />
<ci> g_-Nab </ci>
<appl y><m nus />
<ci> V </ci>
<ci > E.NaN </ci >
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="cal ci um background_current">
<variabl e name="i _Ca_b" public_interface="out" units="m croA per_nicroF" />

<vari abl e nane="g_Cab" initial _val ue="0.003016" units="mlliS per_mcroF" />

<variabl e name="E_CaN' units="mllivolt"

<vari abl e nane="tine" public_interface="i
<vari abl e nane="V" public_interface="in"
<vari abl e nane="R"' public_interface="in"
<vari abl e name="T" public_interface="in"
<vari abl e name="F" public_interface="in"

/>
n" units="mllisecond" />
units="mllivolt" />
units="joul e _per kil onole kelvin" />
uni ts="kel vin" />

uni t s="coul onb_per_nol e" />

<variabl e name="Cai" public_interface="in" units="micromolar" />
<vari abl e name="Cao" public_interface="in" units="mllinolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >

<apply id="E _CaN cal cul ation"><eq />
<ci > ECaN </ci >
<appl y><tinmes />
<appl y><di vi de />
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
<appl y><tines />

<cn cellm :units="di nensionless"> 2.0 </cn>

<ci> F </ci>
</ appl y>
</ appl y>
<apply><In />
<appl y><di vi de />
<ci > Cao </ci>
<ci> Cai </ci>

</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply id="i_Ca_b_cal cul ati on"><eq />

<ci>i_Cab </ci>
<appl y><tinmes />
<ci> g_-Cab </ci>
<appl! y><m nus />
<ci> V </ci>
<ci > E.CaN </ci >
</ appl y>
</ appl y>
</ appl y>



</ mat h>
</ conponent >

<conponent nane="sodi um pot assi um punp" >

<vari abl e nane="i _NaK" public_interface="out" units="nicroA per_m croF" />
<variabl e name="1_NaK" initial_value="1.5" units="m croA per_mcroF" />
<vari abl e nanme="f _NaK" units="di nensi onl ess" />

<vari able nanme="K_mNai " initial_value="10.0" units="millinmolar" />

<vari abl e nane="K nKo" initial_value="1.5" units="mllinmolar" />
<vari abl e name="si gma" uni ts="di nensi onl ess" />

<variabl e name="tine" public_interface="in" units="mllisecond" />
<vari abl e nane="V" public_interface="in" units="mllivolt" />

<vari abl e nane="R"' public_interface="in" units="joul e_per_kilonole_kelvin" />
<vari abl e nane="T" public_interface="in" units="kelvin" />

<vari abl e name="F" public_interface="in" units="coul onb_per_nole" />

<variabl e name="Nai" public_interface="in" units="mllinmolar" />
<vari abl e name="Nao" public_interface="in" units="mllinolar" />
<vari abl e nane="Ko" public_interface="in" units="mllinolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="f_NaK cal cul ati on"><eq />
<ci > f _NaK </ci>
<appl y><di vi de />
<cn cel I m:units="di mensionless"> 1.0 </cn>
<appl y><pl us />
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><tines />
<cn cel I m :units="di mensionless"> 0.1245 </cn>
<appl y><exp />
<appl y><tines />
<cn cellm :units="di nensionless"> -0.1 </cn>
<appl y><di vi de />
<appl y><tines />
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply><tinmes />
<cn cellm :units="di nensionl ess"> 0.0365 </cn>
<ci > sigma </ci>
<appl y><exp />
<appl y><m nus />
<appl y><di vi de />
<appl y><tines />
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />



<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="sigma_cal cul ati on"><eq />
<ci> sigma </ci>
<appl y><tinmes />
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<cn cellm :units="dinensionless"> 7.0 </cn>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><di vi de />
<ci> Nao </ci>
<cn cellm :units="di nensionl ess"> 67.3 </cn>

</ appl y>
</ appl y>
<cn cellm :units="di nensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<apply id="i _NaK cal cul ation"><eq />

<ci> i _NaK </ci >
<appl y><tines />
<ci> | _NaK </ci >
<ci > f _NaK </ci >
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><power />
<appl y><di vi de />
<ci > KmNai </ci>
<ci> Nai </ci>
</ appl y>
<cn cellm:units="dinensionless"> 1.5 </cn>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vi de />
<ci> Ko </ci>
<appl y><plus />
<ci > Ko </ci>
<ci > KnKo </ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >



<conponent nane="non_specific_cal cium activated_current">

<vari abl e name="i _ns_Ca" public_interface="out" units="m croA per_nicroF" />
<variabl e name="i _ns_Na" public_interface="out" units="m croA per_nicroF" />
<variabl e name="i _ns_K" public_interface="out" units="m croA per_nicroF" />

<variabl e name="P_ns_Ca" initial_value="1. 75E-7" units="cm per_second" />

<vari abl e nane="gamma_Nai " public_interface="in" units="di mensionl ess" />
<vari abl e nane="gamma_Nao" public_interface="in" units="di mensionl ess" />
<vari abl e name="ganma_Ki " public_interface="in" units="di nensionl ess" />
<vari abl e name="ganma_Ko" public_interface="in" units="di nensionl ess" />
<vari abl e name="R' public_interface="in" units="joul e_per_kil onole_kelvin" />
<vari abl e nane="T" public_interface="in" units="kelvin" />

<vari abl e name="F" public_interface="in" units="coul onb_per nole" />

<vari abl e name="Cao" public_interface="in" units="mllinolar" />

<vari abl e name="Nao" public_interface="in" units="mllinmolar" />
<vari abl e name="Ko" public_interface="in" units="nmillinolar" />
<vari abl e nane="Nai" public_interface="in" units="mllinolar" />
<vari abl e nane="Ki " public_interface="in" units="mllinolar" />
<variabl e name="1_ns_Na" units="m croA per_nicroF" />

<vari abl e name="1_ns_K" units="mni croA _per_mcroF" />

<variable name="K mns_Ca" initial _value="1.2" units="mcronolar" />
<variabl e name="tine" public_interface="in" units="mllisecond" />

<variabl e name="Cai" public_interface="in" units="micronolar" />
<vari abl e nane="V" public_interface="in" units="mllivolt" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="i_ns_Na_cal cul ati on"><eq />
<ci> i.ns_Na </ci>
<appl y><tinmes />
<ci> | .ns_Na </ci>
<appl y><di vi de />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><power />
<appl y><di vi de />
<ci > Kmns_Ca </ci >
<ci> Cai </ci>

</ appl y>
<cn cel I m :units="di mensionless"> 3.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply id="i_ns_K cal cul ati on"><eq />

<ci>insK </ci>
<appl y><tines />
<ci> |l .nsK </ci>
<appl y><di vi de />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><pl us />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><power />
<appl y><di vi de />
<ci > Kimns_Ca </ci>



<ci> Cai </ci>

</ appl y>
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply id="i_ns_Ca_cal cul ation"><eq />

<ci> i_ns_Ca </ci>
<appl y><plus />
<ci> ins_Na </ci>
<ci> i.nsK </ci>
</ appl y>
</ appl y>

<apply id="I_ns_Na_cal cul ation"><eq />
<ci> | .ns_Na </ci>
<appl y><tinmes />
<ci> Pns_Ca </ci>
<appl y><power />
<cn cellm :units="dinensionless"> 1.0 </cn>
<cn cellm :units="dinensionless"> 2.0 </cn>
</ appl y>
<appl y><di vi de />
<apply><tinmes />
<ci> V </ci>
<appl y><power />
<ci> F </ci>
<cn cellm:units="di nensionless"> 2.0 </cn>
</ appl y>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<appl y><di vi de />
<appl y><mi nus />
<appl y><tines />
<ci > gammua_Nai </ci>
<ci> Nai </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><tinmes />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci>V </ci>
<ci> F </ci>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<ci > gamma_Nao </ci >



<ci> Nao </ci>
</ appl y>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><di vi de />
<appl y><tines />
<cn cellm:units="di mensionless"> 1.0 </cn>
<ci>V </ci>
<ci> F </ci>
</ apply>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>

</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="dinensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<apply id="1_ns_K cal cul ati on"><eq />

<ci> I nsK </ci>
<appl y><tinmes />
<ci > P.ns_Ca </ci>
<appl y><power />
<cn cellm :units="dinensionless"> 1.0 </cn>
<cn cell nm :units="di nensionless"> 2.0 </cn>
</ appl y>
<appl y><di vi de />
<apply><tinmes />
<ci> V </ci>
<appl y><power />
<ci> F </ci>
<cn cellm :units="di nensionless"> 2.0 </cn>
</ appl y>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
<appl y><di vi de />
<appl y><m nus />
<appl y><tines />
<ci > gamma.Ki </ci>
<ci> Ki </ci>
<appl y><exp />
<appl y><di vi de />
<appl y><tinmes />
<cn cellnm :units="di nensionless"> 1.0 </cn>
<ci>V </ci>
<ci> F </ci>
</ appl y>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>



</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<ci > gamma_Ko </ci >
<ci > Ko </ci>
</ appl y>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><di vi de />
<appl y><tines />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> V </ci>
<ci> F </ci>
</ appl y>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="dinensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="Na_Ca_exchanger">
<vari abl e name="i _NaCa" public_interface="out" units="m croA per_nicroF" />

<vari abl e name="K NaCa" initial_val ue="2000.0" units="m croA per_nicroF" />
<vari abl e nanme="K_m\a" initial_value="87.5" units="millimolar" />
<vari abl e nane="K_nmCa" initial_value="1.38" units="millimolar" />
<variabl e name="K sat" initial_value="0.1" units="di mensionl ess" />
<vari abl e name="eta" initial _value="0.35" units="di nensionl ess" />
<vari abl e nane="time" public_interface="in" units="nmllisecond" />
<vari abl e nane="V" public_interface="in" units="mllivolt" />
<vari abl e nane="R' public_interface="in" units="joul e_per_kilonole_kelvin" />
<variabl e name="T" public_interface="in" units="kelvin" />
<vari abl e name="F" public_interface="in" units="coul onb_per_nole" />
<vari abl e nane="Nai" public_interface="in" units="mllinolar" />
<vari abl e name="Nao" public_interface="in" units="mllinolar" />
n"
"

<variabl e name="Cai" public_interface="i units="mcromolar" />
<vari abl e name="Cao" public_interface="i units="mllimolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="Na_Ca_exchanger"><eq />
<ci> i _NaCa </ci >
<appl y><tines />
<ci > KNaCa </ci >
<appl y><di vi de />
<cn cel I m :units="di nensionless"> 1.0 </cn>
<appl y><plus />
<appl y><power />



<ci > KumNa </ci >
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>
<appl y><power />
<ci > Nao </ci>
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vi de />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><pl us />
<ci > K.ntCa </ci>
<ci > Cao </ci>
</ appl y>
</ appl y>
<appl y><di vi de />
<cn cellm :units="dinensionless"> 1.0 </cn>
<appl y><plus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<appl y><tines />
<ci > Ksat </ci>
<appl y><exp />
<appl y><tines />
<appl y><mi nus />
<ci> eta </ci>
<cn cellm :units="dinensionless"> 1.0 </cn>
</ appl y>
<ci>V </ci>
<appl y><di vi de />
<ci> F </ci>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl! y><m nus />
<appl y><tines />
<appl y><exp />
<appl y><tines />
<ci> eta </ci>
<ci>V </ci>
<appl y><di vi de />
<ci> F </ci>
<appl y><tines />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><power />
<ci> Nai </ci>
<cn cellm :units="di nensionless"> 3.0 </cn>



</ appl y>
<ci > Cao </ci>
</ appl y>
<appl y><tines />
<appl y><exp />
<appl y><tines />
<appl y><mi nus />
<ci> eta </ci>
<cn cel |l m :units="di nensionless"> 1.0 </cn>
</ appl y>
<ci>V </ci>
<appl y><di vi de />
<ci> F </ci>
<appl y><tinmes />
<ci> R </ci>
<ci>T </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><power />
<ci > Nao </ci>
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>
<ci> Cai </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="cal ci um buffers_in_the_myopl asni >
<variabl e name="K _mIn" initial _value="0.5" units="mcronolar" />
<vari abl e name="K _mCVMDN' initial_ value="2.38" units="nicronolar" />
<vari abl e nanme="Tn_max" initial _val ue="70.0" units="m cronolar" />
<vari abl e name="CVMDN _nmax" initial_ value="50.0" units="m cronolar" />

<vari abl e name="Tn_buff" units="micronolar" />
<vari abl e name="CVDN _buff" units="micronolar" />

<vari abl e nanme="tinme" public_interface="in" units="nmllisecond" />
<variabl e name="Cai" public_interface="in" units="micronolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<apply id="Tn_buff_cal cul ation"><eq />
<ci > Tn_buff </ci>
<appl y><tinmes />
<ci > Tn_max </ci >
<appl y><di vi de />
<ci> Cai </ci>
<appl y><plus />
<ci> Cai </ci>
<ci > Kmrn </ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>



<apply id="CMDN buff_cal cul ati on"><eq />
<ci > CMDNbuff </ci >
<appl y><tinmes />
<ci > CVMDNLmax </ci >
<appl y><di vi de />
<ci> Cai </ci>
<appl y><plus />
<ci> Cai </ci>
<ci > K.mCMVMDN </ ci >
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="cal ci um fluxes_in_the SR'>

<variable name="i _rel" public_interface="out" units="mllinolar_per_nillisecond" />
<vari abl e nane="i _up" public_interface="out" units="mllinolar_per_nillisecond" />
<vari abl e nane="i _| eak" public_interface="out" units="mllinolar_per_mllisecond" />
<vari abl e nane="i _tr" public_interface="out" units="mllinolar_per_nmillisecond" />
<variable name="G rel" units="per_mllisecond" />

<variable name="G rel _max" units="per_mnillisecond" />

<vari abl e nane="tau_on" initial_value="2.0" units="millisecond" />

<vari abl e nane="tau_off" initial_value="2.0" units="nillisecond" />

<variable name="tau_tr" initial_value="180.0" units="nillisecond" />

<variable name="t" initial _value="0.0" units="mllisecond" />

<variable name="K nrel" initial_value="0.8" units="mcronolar" />

<vari abl e nane="delta_Ca_i 2" units="mcronolar" />
<variabl e name="delta Ca_ith" initial_value="0.18" units="mcronolar" />
<vari abl e nane="CSQN\_buff" units="nillinmolar" />

<vari abl e name="CSOQN_nmax" initial_value="10.0" units="mllinolar" />
<variabl e name="CSQN th" initial _value="0.7" units="millinolar" />
<vari abl e name="K mCSQN"' initial _ value="0.8" units="millinolar" />

<vari abl e name="K nup" initial_value="0.92" units="mcronolar" />

<vari abl e name="K | eak" units="per_mllisecond" />

<vari abl e name="1_up" initial_value="0.005" units="mllinmolar_per_mnillisecond" />
<vari abl e name="Ca_NSR nmax" initial_value="0.15" units="mllinolar" />

<vari abl e name="cal ci um overl oad" units="di nensi onl ess" />

<vari abl e nanme="tinme" public_interface="in" units="nmllisecond" />
<variabl e name="Cai" public_interface="in" units="micronolar" />

<vari abl e name="Ca_JSR' public_interface="in" units="mllinolar" />
<vari abl e name="Ca_NSR' public_interface="in" units="mllinolar" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="i_rel _calculation"><eq />
<ci>irel </ci>
<appl y><tines />
<ci> Grel </ci>
<appl y><m nus />
<ci> Ca.JSR </ci >
<ci> Cai </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="G_rel _cal culation"><eq />



<ci> Grel </ci>
<pi ecewi se>
<pi ece>
<appl y><tines />
<ci> Grel .max </ci>
<appl y><di vi de />
<appl y><m nus />
<ci> deltaCai?2 </ci>
<ci> deltaCa.ith </ci>
</ appl y>
<appl y><m nus />
<appl y><plus />
<ci> Knrel </ci>
<ci> delta-Ca.i2 </ci>
</ appl y>
<ci> deltaCa.ith </ci>
</ appl y>
</ appl y>
<appl! y><m nus />
<cn cellm :units="di mensionless"> 1.0 </cn>
<appl y><exp />
<appl y><mi nus />
<appl y><di vi de />
<ci>t </ci>
<ci > tau.on </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><exp />
<appl y><m nus />
<appl y><di vi de />
<ci>t </ci>
<ci > tau.off </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><eq />
<ci > cal ci umover| oad </ci>
<cn cel I m :units="di nensionl ess"> 0.0 </cn>
</ appl y>
</ pi ece>
<ot herwi se>
<apply><tinmes />
<ci> Grel .max </ci>
<appl! y><m nus />
<cn cellm :units="di mensionless"> 1.0 </cn>
<appl y><exp />
<appl y><mi nus />
<appl y><di vi de />
<ci>t </ci>
<ci > tau.on </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><exp />
<appl y><m nus />



<appl y><di vi de />
<ci>t </ci>
<ci > tau.of f </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>
</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="G_rel _max_cal cul ati on"><eq />
<ci> Grel max </ci>
<pi ecew se>
<pi ece>
<pi ecewi se>
<pi ece>
<cn cellm ::units="per_mllisecond"> 0.0 </cn>
<apply><It />
<ci> deltaCa.i 2 </ci>
<ci> deltaCa.ith </ci>
</ appl y>
</ pi ece>
<ot herwi se>
<cn cellm:units="per_mllisecond"> 60.0 </cn>
</ ot herw se>
</ pi ecewi se>
<appl y><eq />
<ci > cal ci umover| oad </ci>
<cn cel I m :units="di nensionless"> 0.0 </cn>
</ appl y>
</ pi ece>
<ot herwi se>
<pi ecewi se>
<pi ece>
<cn cellm:units="per _mllisecond"> 0.0 </cn>
<apply><It />
<ci > CSQN\Lbuff </ci>
<ci> CSON.th </ci>
</ appl y>
</ pi ece>
<ot her wi se>
<cn cellm:units="per_mllisecond"> 4.0 </cn>
</ ot herw se>
</ pi ecewi se>
</ ot herw se>
</ pi ecewi se>
</ appl y>

<apply id="CSQN_buff_cal cul ati on"><eq />
<ci > CSQN\Lbuff </ci>
<appl y><tinmes />
<ci > CSQ\Lmax </ci >
<appl y><di vi de />
<ci > CaJSR </ci >
<appl y><pl us />
<ci> CaJSR </ci >
<ci > K.nCSQN </ ci >
</ appl y>



</ appl y>
</ appl y>
</ appl y>

<apply id="i_up_cal cul ation"><eq />
<ci> i.up </ci>
<appl y><tines />
<ci>l_up </ci>
<appl y><di vi de />
<ci> Cai </ci>
<appl y><plus />
<ci> Cai </ci>
<ci > Kumup </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="i_l eak_cal cualtion"><eq />
<ci> i_leak </ci>
<apply><tinmes />
<ci > Kl eak </ci>
<ci > Ca_.NSR </ci >
</ appl y>
</ appl y>

<apply id="K | eak_cal cul ati on"><eq />
<ci > Kleak </ci>
<appl y><di vi de />
<ci> |l_up </ci>
<ci > Ca_NSRmax </ci>
</ appl y>
</ appl y>

<apply id="i_tr_cal cul ati on"><eq />
<ci>i_tr </ci>
<appl y><di vi de />
<appl! y><m nus />
<ci > Ca_NSR </ci >
<ci > CaJSR </ci >
</ appl y>
<ci> tautr </ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="ioni c_concentrati ons">

<variabl e name="Nai" public_interface="out" initial_value="10.0" units="mllinmolar" />
<vari abl e name="Nao" public_interface="out" initial_value="140.0" units="mllinolar" />
<variabl e name="Cai" public_interface="out" initial_value="0.12" units="mcronolar" />
<vari abl e name="Cao" public_interface="out" initial_value="1.8" units="nmillinolar" />
<vari abl e nane="Ki " public_interface="out" initial_value="145.0" units="mllinolar" />

<vari abl e name="Ko" public_interface="out" initial_value="5.4" units="mllinmolar" />
<vari abl e name="Ca_JSR' public_interface="out" units="mllinolar" />
<vari abl e name="Ca_NSR' public_interface="out" initial_value="15.0" units="mllimolar" /:

<vari abl e name="Ca_foot" units="m cronolar" />

<vari abl e nane="A cap" initial _val ue="0.000153" units="m" />



<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e

<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e
<vari abl e

<mat h xnm n
<apply

<apply

<bva

<ci >

</ appl

<apply

<app

<a

</
</ ap

<app
<c

<a

</

</ ap

</ appl
</ appl y>

<appl y
<apply

name="R_A V' units="di nensi onl ess" />
nane="V_nyo" units="mcro_litre" />
nane="V cleft" units="mcro_litre" />
nane="V_JSR' units="mcro_litre" />
nanme="V_NSR' units="micro_litre" />

nane="ti me" public_interface="in" units="mllisecond" />

nanme="F" public_interface="in" units="coul onb_per_nole" />

nanme="i _Na" public_interface="in" units="m croA per_microF" /> <vari ab
nane="i _Na_b" public_interface="in" units="m croA per_mcroF" />
nane="i_ns_Na" public_interface="in" units="nicroA per_mcroF" /> <vari ab
nane="i_NaK" public_interface="in" units="m croA per_microF" />

nane="i_CaCa" public_interface="in" units="microA per_mcroF" />

nanme="i _ CaK" public_interface="in" units="m croA per_nicroF" />

nane="i _p_Ca" public_interface="in" units="m croA per_mcroF" />

nane="i _Ca_b" public_interface="in" units="m croA per_mcroF" />

nane="i _K" public_interface="in" units="m croA per_mcroF" />

nanme="i_K1" public_interface="in" units="m croA per_nmnicroF" />

nanme="i _Kp" public_interface="in" units="m croA per_microF" /> <vari ab
nanme="i _tr" public_interface="in" units="millinolar_per mllisecond" />
name="i _rel" public_interface="in" units="mllinolar_per_mllisecond" />
nane="i _| eak" public_interface="in" units="mllinolar_per_nillisecond" />
nane="i _up" public_interface="in" units="nmillinolar_per_mllisecond" />

s="http://ww.w3. org/ 1998/ Mat h/ Mat hM." >
d="sodiumdi ff_eq"><eq />

><di ff />

r><ci> tine </ci></bvar>
Nai </ci>

y>

><tines />

| y><m nus />

ppl y><plus />

<ci>i_Na </ci>

<ci> i _CaNa </ci>

<ci> i _Nab </ci>

<ci> i ns_Na </ci>

<apply><tinmes />
<ci> i _NaCa </ci>
<cn cellm :units="di nensionless"> 3.0 </cn>

</ appl y>

<appl y><tines />
<ci> i _NaK </ci >
<cn cellm :units="di nensionless"> 3.0 </cn>

</ appl y>

appl y>

ply>

| y><di vi de />

i > Acap </ci>

pply><tinmes />

<ci > V.yo </ci>

<ci> F </ci>

appl y>

ply>

y>

d="cal cium.internal _diff_eq"><eq />
><di ff />



<bvar><ci > tine </ci></bvar>
<ci> Cai </ci>
</ appl y>
<appl y><plus />
<appl y><tines />
<appl y><m nus />
<appl y><plus />
<ci> i CaCa </ci>
<ci> i _pCa </ci>
<ci> i _Cab </ci>
</ appl y>
<ci > i NaCa </ci >
</ appl y>
<appl y><di vi de />
<ci> Acap </ci>
<appl y><tines />
<cn cellm:units="di nensionless"> 2.0 </cn>
<ci > V_mwyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
<appl y><tines />
<ci>irel </ci>
<appl y><di vi de />
<ci > VISR </ci>
<ci > V.nyo </ci>
</ appl y>
</ appl y>
<appl y><tines />
<appl! y><m nus />

<ci>ileak </ci>
<ci>i_up </ci>
</ appl y>

<appl y><di vi de />
<ci > V.NSR </ci >
<ci > V.nyo </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="potassium.internal diff_eq"><eq />
<appl y><diff />
<bvar ><ci > tine </ci></bvar>
<ci> Ki </ci>
</ appl y>
<appl y><tinmes />
<appl! y><m nus />
<appl y><pl us />
<ci > i CaK </ci>
<ci>i.K </ci>
<ci> i Kl </ci>
<ci>i Kp </ci>
<ci>innsK </ci>
<appl y><m nus />
<appl y><tines />
<ci > i _NaK </ ci >
<cn cel |l m :units="di nensionless"> 2.0 </cn>



</ appl y>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vi de />
<ci > Acap </ci>
<apply><tinmes />
<ci > V.mwyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="potassi umexternal diff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > Ko </ci>
</ appl y>
<appl y><tinmes />
<appl y><plus />
<ci> i CaK </ci>
<ci>i K </ci>
<ci> i Kl </ci>
<ci> i _Kp </ci>
<ci> i._nsK </ci>
<appl y><m nus />
<apply><tinmes />
<ci > i _NaK </ci>
<cn cellm :units="di mensionless"> 2.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<appl y><di vi de />
<ci > Acap </ci>
<appl y><tines />
<ci> Vcleft </ci>
<ci> F </ci>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="cal cium JSR di ff_eq"><eq />
<appl y><diff />
<bvar><ci > tinme </ci></bvar>
<ci> CaJSR </ci >
</ appl y>
<appl y><m nus />
<appl! y><m nus />
<ci>irel </ci>
<appl y><tines />
<ci>i_tr </ci>
<appl y><di vi de />
<ci > V.NSR </ci >
<ci > VISR </ci>
</ appl y>
</ appl y>
</ appl y>



</ appl y>
</ appl y>

<apply id="cal cium NSR di ff_eq"><eq />
<appl y><di ff />
<bvar><ci > tine </ci></bvar>
<ci > Ca_NSR </ci >
</ appl y>
<appl y><mi nus />
<appl y><m nus />
<appl y><pl us />
<ci> i leak </ci>
<ci>itr </ci>
</ appl y>
<ci>i.up </ci>
</ appl y>
</ appl y>
</ appl y>

<apply id="cal ciumfoot_diff_eq"><eq />
<appl y><di ff />
<bvar ><ci > tine </ci></bvar>
<ci > Ca_foot </ci>
</ appl y>
<appl y><tinmes />
<appl y><m nus />
<ci> i _CaCa </ci>
</ appl y>
<appl y><di vi de />
<ci> Acap </ci>
<appl y><tines />
<cn cellm :units="di nensionless"> 2.0 </cn>
<ci > V.nyo </ci>
<ci> F </ci>
</ appl y>
</ appl y>
<ci> RAYV </ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<group>
<rel ationship_ref relationshi p="containnment" />
<conponent _ref conponent =" nenbrane" >
<conponent ref conponent="fast sodi umcurrent">
<conponent ref conponent="fast_ sodiumcurrent_mgate" />
<conponent ref conponent="fast_ sodiumcurrent_h_gate" />
<component _ref component="fast_sodiumcurrent_j _gate" />
</ conponent _ref>
<component _ref component="L_type_Ca_channel ">
<conponent ref conponent="L type_ Ca channel _d gate" />
<conponent ref conponent="L type_ Ca _channel f gate" />
<component _ref component="L_type_Ca_channel f_Ca_gate" />
</ conponent _ref>
<component _ref component="ti me_dependent potassiumcurrent">
<conponent ref conponent="tinme_dependent potassiumcurrent_ X gate" />
<conponent ref conponent="ti me_dependent potassiumcurrent X gate" />
</ conponent _r ef >



<component _ref component="ti me_i ndependent _pot assi um current">
<component _ref component="ti me_i ndependent _pot assi um current_K1 gate" />
</ conponent _r ef >
<conponent _ref conponent="Na_Ca_exchanger" />
<conponent ref conponent="pl at eau_pot assi um current" />
<component _ref component ="sarcol ermal _cal ci um pump" />
<component _ref component ="sodi um background_current" />
<component _ref component ="cal ci um background_current” />
<conponent ref conponent ="sodi um pot assi um punp" />
<conponent ref conponent="non_specific_calciumactivated current" />
<component _ref component="i oni c_concentrations" />
<component _ref component="cal ci um buffers_in_t he_nyopl asn' />
<component _ref component="cal cium fluxes_in_the SR' />
</ conmponent _ref >
</ group>

<gr oup>
<rel ationshi p_ref rel ationshi p="encapsul ati on" />
<conponent ref conponent="fast_ sodi um current">
<conponent ref conponent="fast_ sodiumcurrent_mgate" />
<component _ref component="fast_sodium current_h_gate" />
<component _ref component="fast_sodiumcurrent_j _gate" />
</ conponent _ref >
<conponent _ref conponent="L_type_Ca_channel ">
<conponent ref conponent="L type_ Ca channel _d gate" />
<component _ref component="L_type_Ca_channel f_gate" />
<component _ref component="L_type_Ca_channel _f_Ca_gate" />
</ conponent _ref>
<conponent ref conponent="ti ne_dependent potassiumcurrent">
<conponent ref conponent="time_dependent potassiumcurrent_X gate" />
<conponent ref conponent="time_dependent potassiumcurrent_ X gate" />
</ conponent _ref >
<conponent _ref conponent="ti me_i ndependent _pot assi um current">
<component _ref component="ti me_i ndependent _pot assi um current_K1 gate" />
</ component _ref >
</ group>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="environnent" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="fast sodi um current"” conponent_ 2="environnent" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="L type Ca_channel" conponent_ 2="environnment" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="tine_dependent potassi umcurrent" conponent_ 2="environment"
<map_vari abl es variable_1="tinme" variable_2="tinme" />



</ connecti on>

<connecti on>
<map_conponents conponent 1="tine_i ndependent potassi um current" conponent 2="envi ronnent
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="Na_Ca_exchanger" conponent_2="environnment" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="pl at eau_pot assi um current"” conponent _2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="sar col emmal _cal ci um punp" conponent _2="envi ronnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="sodi um background_current" conponent_2="environnent" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um background_current" conponent_2="environnment" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connection>
<map_conponents conponent 1="sodi um pot assi um punp" conponent 2="envi ronnment" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="non_specific_cal cium activated current" conponent_ 2="envi rol
<map_vari abl es variable 1="tine" variable 2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="ioni c_concentrati ons" conponent_ 2="environnment" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="cal cium buffers_in_the_nyopl asm' conponent 2="environnment" |



<map_vari abl es variable_1="tine" variable_ 2="time" />
</ connecti on>

<connecti on>
<map_conponents conponent _1="cal ci um fl uxes_i n_t he_SR" conponent _2="envi ronnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="fast_sodi um_current" />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="i _Na" variable_2="i_Na" />
<map_vari abl es variabl e_1="R"' variable_2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent _1="menbrane" conponent _2="L_type_Ca_channel " />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="i_Ca_L" variable_2="i_Ca_L" />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variabl e_1="T" variable_2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent_ 2="ti ne_dependent potassiumcurrent" />
<map_vari abl es variabl e_1="V" variable_2="V' />
<map_vari abl es variable_1="i_ K" variable_2="i_ K" />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variable_1="T" variable_ 2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent_ 2="Na_Ca_exchanger" />
<map_vari abl es variabl e_1="V" variable_2="V' />
<map_vari abl es variable_1="i _NaCa" variable_2="i_NaCa" />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variable_1="T" variable_ 2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="ti ne_i ndependent _potassiumcurrent" |
<map_vari abl es variabl e_1="V" variable_2="V' />
<map_vari abl es variable_1="i_K1" variable_2="i_K1" />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variable_1="T" variable_ 2="T" />
<map_vari abl es variable_1="F" variable 2="F" />
</ connecti on>



<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="pl at eau_pot assi um current"” />
<map_vari abl es variabl e_1="V" variable_2="V' />
<map_vari abl es variable_1="i_Kp" variable_2="i_Kp" />

</ connecti on>

<connection>
<map_conponents conponent 1="nenbrane" conponent_ 2="sar col enmal _cal ci um punmp" />
<map_vari abl es variable_1="i_p_Ca" variable_2="i_p_Ca" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="sodi um background current" />
<map_vari abl es variabl e_1="V" variable_2="V"' />
<map_vari abl es variable_1="i _Na_b" variable_2="i _Na_b" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="cal ci um background_current" />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="i_Ca_b" variable_2="i_Ca_b" />
<map_vari abl es variabl e_1="R"' variable_2="R' />
<map_vari abl es variabl e_1="T" variable_2="T" />
<map_vari abl es variable_1="F" variable_ 2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent 2="sodi um pot assi um punp" />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="i _NaK" variable_2="i _NaK" />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variable_1="T" variable_2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent_ 2="non_specific_cal cium activated currel

<map_vari abl es variabl e_1="V" variable_2="V' />
<map_vari abl es variable_1="R' variable 2="R' />
<map_vari abl es variable_1="T" variable_ 2="T" />
<map_vari abl es variabl e_1="F" variable_2="F" />
<map_vari abl es variable_1="i _ns_Ca" variable_2="i_ns_Ca" />

</ connecti on>

<connection>
<map_conponents conponent 1="nenbrane" conponent 2="ioni c_concentrations" />
<map_vari abl es variabl e_1="F" variable_2="F" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="fast sodi um current"” conponent_ 2="ioni c_concentrations" />
<map_vari abl es variable_1="i_Na" variable_2="i_Na" />
<map_vari abl es variabl e_1="Nao" vari abl e_2="Nao" />



<map_vari abl es variable_1="Nai" variable_2="Nai" />
</ connecti on>

<connecti on>
<map_conponents conponent _1="fast_sodi um current" conponent_2="sodi um background_current'
<map_vari abl es variable_1="E Na" variable_2="E Na" />

</ connecti on>

<connecti on>
<map_conponents conponent _1="L_type_Ca_channel " conmponent _2="ioni c_concentrations" />
<map_vari abl es variable_1="Cai" variable_2="Cai" />
<map_vari abl es variabl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es variabl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="Ki" variable 2="Ki" />
<map_vari abl es variable_1="i_CaCa" variable_2="i_CaCa" />
<map_vari abl es variable_1="i_CaNa" variable_2="i_CaNa" />
<map_vari abl es variabl e_1="i_CaK" variable_2="i_CaK" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="ti ne_dependent potassiumcurrent" conponent 2="ioni c_concent
<map_vari abl es variable_1="Ki" variable 2="Ki" />
<map_vari abl es vari abl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es variable_1="i_K" variable_2="i_K" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="Na_Ca_exchanger" conponent 2="ionic_concentrations" />
<map_vari abl es variable_1="Cai" variable_2="Cai" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es vari abl e_1="Cao" variabl e_2="Cao" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="i _NaCa" variable_2="i _NaCa" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="tine_i ndependent potassi um current” conponent 2="ioni c_conc
<map_vari abl es variable_1="Ki" variable_2="Ki" />
<map_vari abl es variabl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="i_ K1" variable_2="i_K1" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="pl at eau_pot assi um current"” conponent _2="ti ne_i ndependent _pof
<map_vari abl es variable_1="E K1" variable_ 2="E K1" />

</ connecti on>

<connecti on>



<map_conponent s conponent _1="pl at eau_pot assi um current"” conponent _2="i oni c_concentrati on
<map_vari abl es variable_1="i_ Kp" variable_2="i_Kp" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="sarcol emmal _cal ci um punp" conponent _2="i oni c_concentrati ons'
<map_vari abl es variable_1="i _p Ca" variable_2="i _p Ca" />
<map_vari abl es variable_1="Cai" variable_2="Cai" />

</ connecti on>

<connection>
<map_conponents conponent 1="sodi um background current"” conponent_2="i oni c_concentrati on
<map_vari abl es variable 1="i Na b" variable 2="i Na b" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="cal ci um background _current" conponent 2="ioni c_concentrati ol
<map_vari abl es variable_1="Cai" variable_2="Cai" />
<map_vari abl es vari abl e_1="Cao" vari abl e_2="Cao" />
<map_vari abl es variable_1="i_Ca_b" variable_2="i_Ca_b" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="sodi um pot assi um punp" conponent 2="ioni c_concentrations" /:
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es variabl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variabl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variabl e_1="i _NaK" variabl e_2="i _NaK" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="non_specific_cal cium activated current" conponent_ 2="ioni c_«
<map_vari abl es variable_1="Cai" variable_2="Cai" />
<map_vari abl es vari abl e_1="Cao" variabl e_2="Cao" />
<map_vari abl es vari abl e_1="Nao" vari abl e_2="Nao" />
<map_vari abl es variable_1="Nai" variable_2="Nai" />
<map_vari abl es variabl e_1="Ko" vari abl e_2="Ko" />
<map_vari abl es variable_1="Ki" variable_2="Ki" />
<map_vari abl es variable_1="i _ns_Na" variable_2="i _ns_Na" />
<map_vari abl es variable_1="i _ns_K" variable_2="i _ns_K' />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um buffers_i n_the_nyopl asm' conmponent _2="i oni c_concent |
<map_vari abl es variable_1="Cai" variable_2="Cai" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="cal ci um fl uxes_in_t he_SR' conponent _2="i oni c_concentrati ons'
<map_vari abl es variable_1="i _rel" variable_2="i _rel" />
<map_vari abl es variable_1="i_tr" variable_2="i_tr" />
<map_vari abl es variable_1="i _| eak" variable_2="i_|eak" />



<map_vari abl es variable_1="i _up" variable_2="i_up" />

<map_vari abl es variable_1="Cai" variable_2="Cai" />

<map_vari abl es variable 1="Ca_JSR' variable 2="Ca_JSR' />

<map_vari abl es variabl e_1="Ca_NSR' variabl e_2="Ca_NSR' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="L _type_Ca_channel " comnponent _2="non_specific_cal ci um acti val
<map_vari abl es vari abl e_1="ganma_Nao" vari abl e_2="gamma_Nao" />
<map_vari abl es variable_1="ganma_Nai " variabl e 2="gamma_Nai " />
<map_vari abl es vari abl e_1="gama_Ko" vari abl e_2="ganmma_Ko" />
<map_vari abl es variable_1="gamea_Ki" vari abl e_2="game_Ki " />
</ connecti on>

<connecti on>
<map_conponents conponent 1="fast sodi um current"” conponent_ 2="fast sodi um current_m gat
<map_vari abl es variable_1="n" variable_2="m" />
<map_vari abl es variable_1="tine" variable_ 2="time" />
<map_vari abl es variabl e_1="V" variable_2="V"' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="fast_sodi um current"” conponent_2="fast_sodi um current _h_gat
<map_vari abl es variabl e_1="h" variable_2="h" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variable_1="V' variable_2="V" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="fast sodi um current"” conponent_ 2="fast_ sodi umcurrent j gat
<map_vari abl es variable_1="j" variable_2="j" />
<map_vari abl es variable_1="tine" variable_2="time" />
<map_vari abl es variable_1="V' variable_2="V" />
</ connecti on>

<connecti on>
<map_conponents conponent _1="L type_Ca_channel " component_2="L_type_Ca_channel _d_gate" /:
<map_vari abl es variabl e_1="d" variable_2="d" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variabl e_1="V" variable_2="V' />
</ connecti on>

<connecti on>
<map_conponents conponent 1="L type_ Ca channel" conponent 2="L type Ca_channel f gate" /:
<map_vari abl es variable_1="f" variable_2="f" />
<map_vari abl es variable_1="tine" variable_ 2="time" />
<map_vari abl es variable_1="V' variable_2="V' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="L _type_Ca_channel " component_2="L_type_Ca_channel _f_Ca_gate'
<map_vari abl es variable_1="f_Ca" variable_2="f_Ca" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variable_1="Cai" variable_2="Cai" />



<map_vari abl es variable_1="V' variable_2="V' />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="ti ne_dependent _potassi um current" conmponent _2="ti me_dependel
<map_vari abl es variable_1="X" variable_2="X" />
<map_vari abl es variable_1="tine" variable_2="time" />
<map_vari abl es variabl e_1="V" variable_2="V"' />
</ connecti on>

<connecti on>
<map_conponents conponent 1="ti ne_dependent potassiumcurrent" conponent 2="time_dependel
<map_vari abl es variable_1="Xi " variable_2="Xi" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variable_1="V' variable_2="V' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="ti ne_i ndependent _potassi um current” conponent _2="ti me_i ndep«
<map_variabl es variable_1="Kl infinity" variable 2="Kl infinity" />
<map_vari abl es variable_1="E K1" variable_ 2="E K1" />
<map_vari abl es variable_1="time" variable_2="tinme" />
<map_vari abl es variabl e_1="V" variable_2="V' />
</ connecti on>

</ nodel >



