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1 “environment” component

This component has no equations.

2  “imported_variables” component

This component has no equations.

3 “solute_concentrations” component

C_m_Na _diff_eq

d(C-m_Na)
——————~ = —((Jomc_N _ms_N
a(time) ((J-me_Na + J_ms_Na))
C_s_Na_diff_eq
d(C_s_Na)
—— = = (J-ms_Na — J_sc_N
A(time) (Joms_Na — J_sc_Na)
C_c_Na_diff eq
d(C_c_Na)
— = = (J_mc_.N _sc_N
A(time) (J-me_Na+ J_sc_Na)
C_m_K_diff_eq
d(C-m_K)
- = — _ 7K _ ,K
A(time) ((J-me_K + J-ms_K))
C_s_ K _diff eq
d(Cs.K)
W = (J,mS,K J,SC,K)
C_c_K_diff eq
d(C_c.K)
————= = (Jome K + J_sc.K
A(time) (Jome K + J_sc_K)



C_m_Cl_diff eq

d(C_m_Cl)
—— = —((Jomec_Cl _ms_t
a(time) ((Jome Cl 4+ J-ms_Cl))
C_s_Cl_diff_eq
d(C_s_Cl) _
Atime) (J-ms_Cl — J_sc_Cl)
C_c_Cl_diff_eq
d(C_cCl) _
W = (J,mC,Cl + J,SC,CZ)

4 “constants” component

This component has no equations.

5 “mc_sodium_flux” component

J_mc_Na_calculation
Jmec_Na = (J-me_NaCl+ G_mc_Na)

G_mc_Na_calculation

— (£ *(psi-m—psi-c
Fx (psi,m - psi,c) . (C,m,Na —C_c_Naxe (rr)*P P ))

G-mc_Na = P_mc_Na *
RT (1.0 — e‘(%)*(psi:m—psi,c))

J_mc_NaCl_calculation

( C.m_Na * C_m_Cl _ C.c_Na % C_c.Cl )
K_-mc_Na_-NaCl = K_mc_-Cl_-NaCl K_-mc_Na_-NaCl K_-mc_Cl_NaCl

C_m_Na C_m_Cl C._c.Na C_c.Cl C._c.Na C_c.Cl C
((10 + K_mc_Na_-NaC'l * K,mc,Cl,NaCl) * (10 + K,mc,Na,NaCl) * (10 + K,mc,Cl,NaCl) + (10 + K_mc_Na_-NaCl * K,mc,Cl,NaCl) * (10 + K_mc

J_mc_NaCl = J_mc_NaCl_max*

6 “mc_potassium_flux” component

J_mc_K_calculation
Jme K = (J-mc_KCl+ G-mc_K)

G_mc_K_calculation

— (£ ) *(psi-m—psi-c
F  (psiom — psic) (Com K — e w e ) sian—psico)

G_me_K = P_mc_K %
RT (10 — e*(%)*(PSmepsi,c))




J_mc_KCl_calculation

( C.m_K * C.m_Cl _ C.c.K % C_c.Cl )
K.mc. K_KCIl K_mc CI_.KCI K.mc.K_KCl K_mc.CI_KCI

J_mc_ KCl = J_mc_KCl_max*
Cm K C.m.Cl CoK Cc.Cl CoK C_cCl Con K
((1'0 + Kone FRCT * K,mc%l,KCl) * (1'0 + K,mcjr(,KCl) * (1'0 + K,mc,pCl,KCl) + (1'0 + e ReT * K,mc,pCl,KCl> (1.0 + K,mczb(,KCl) * (

7 “mc_chloride flux” component
J_mc_Cl_calculation
J-meCl = (J-me_NaCl + J-mc_KCl + G_mc_Cl)

G_mc_Cl_calculation

_ — - — - LO+F Yy (psim—psi_c
P 1.0+ F (psi m — psi C) (O m_Cl—C_cClxe (=Fr—)*(P p ))
G mc,Cl _mc Cl *

(1,0 — e ( I‘x’,Ul* )*(psi,m—psi,c))

8 “sc_sodium_flux” component

J_sc_Na_calculation
J_sccNa = —-3.0xJ_a

J_a_calculation
1.0

(1.0+ (W)&O)

J_a = J_amax *

9 “sc_potassium_flux” component

J_sc_K_calculation
Jsc. K =(20%J.a+ G.scK)

G_sc_K_calculation
— (&) *(psi-s—psi_c
F x (psi_s — psi_c) B} (C,S,K —C.c K xe(mr)* p ))

G_sc.K = P_sc_K «
RT (10 _ e—(%)*(psi,s—psi,c))

10 “sc_chloride flux” component

J_sc_Cl_calculation

J_sc.Cl = G_sc_.Cl



G_sc_Cl_calculation

— (=9 F Yy (psi_s—psi-c
—1.0 % F # (psi-s — psic) (C*S*CZ ~ CeClw e Tar ey )>

G_sc.Cl = P_sc_Cl *
RT (10 — 67( 711%%"*17 )*(PSLSfpsi,c))

11  “ms_sodium_flux” component

J_ms_Na_calculation
Jms_Na =G_ms_Na

G_ms_Na_calculation
— (£ ) *(psi-m—psi_s
F s (psim — psi_s) . (C,m,Na — C._s.Naxe (mr)*p p ))

G-ms_Na = P_ms_Na x
RT (10 _ e—(%)*(psi,m—psi,s))

12 “ms_potassium_flux” component

J_ms_K_calculation
J_ms_ K = G_.ms_K

G *IIIS—I(7CalCulati0] |
p — =T — — * e L) x(psi-m—psi_s
F * ( Si m pSZ 5) (C m K CLS,K (RT) (P D ))

G_ms_. K = P_ms_K %
RT (10 — e*(%)*(PSmepsi,s))

13 “ms_chloride flux” component

J_ms_Cl_calculation
J_-ms_Cl = G_ms_Cl

G_ms_Cl_calculation

- i_m — psi C.m_Cl — C_s_Cl x e~ (Trr)*(psi-m—psi-s)
Goms.Cl— P.ms.Cl % 1.0 % F x (psi-m — psi_s) . ( )

RT (10 _ e ( _lR(;,TF)*(psiJn—psi,s))

14 “total_transepithelial_sodium_flux” component

J_Na_calculation
J_Na = (J-mc_Na+ J_ms_Na)



15 “total_transepithelial_potassium_flux” component
J_K_calculation

J.K = (Jome.K + J-ms_K)
16 “total_transepithelial_chloride_flux” component
J_Cl_calculation

J_Cl = (J-me-Cl+ J-ms_Cl)
17 “osmolarities” component
Osm_m_calculation

Osm-m = (C.m_Na+ C_m_K + C_m_Cl+ C_m_Imp)
Osm_c_calculation
Osm_c=(Cc_Na+ C.c.K+ C_c.Cl+ C_cImp)

Osm_s_calculation

Osm_s=(C_s_Na+C_s K+ C_sCl+ C_s_Imp)

18 “mc_transepithelial volume flux” component
J_mc_v_calculation

J_mew = L.mcwx RT x (Osm_m — Osm_c)
19 “ms_transepithelial volume flux” component
J_ms_v_calculation

Jomsv=L.mswvx*RT*(Osm_m — Osm_s)
20 “sc_transepithelial volume _flux” component

J_sc_v_calculation
J_scv=L_scvx RT % (Osm_s — Osm_c)



21 “total_transepithelial_volume_flux” component

J_v_calculation
Ju = (J-mecw+ J-ms_v)



