Model equations for metformin

Central plasma compartment

Vplasma * deIasma/dt =Qh,p*CEH,p,,5+Qr,p,6*CCD,p+kout*Verythro*Cerythro - Qh,p*CpIasma - Qr,p*CpIasma -

Qmuscle,p*(cplasma' Cmuscle,p/Kp,muscle) -

stin,p*(Cplasma'Cskin,p/Kp,skin)'Qadipose,p*( Cplasma'Cadipose,p/Kp,adipose)'kin*VpIasma*CpIasma)

Central erythrocyte compartment

Verythro * dCerythro/dt
=Qh,e*CEH,e,5+Qr,e,G*CCD,e+kin*VpIasma*CpIasma'Qh,e*CEH ,e,1'Qre*Cerythro'Qmuscle,e*(Cery‘[hro'CmuscIe,e)

'stin,e*(cplasma'cskin,e)'Qadipose,e*(cplasma'cadipose,e)'kout*verythro*cerythro)

Distribution compartments

Vmuscle,p * dtCmuscle,p/dt = (Qmuscle,p*Cplasma + I(out*vmuscle,e*CmuscIe,e - I(in*VmusIe,p*cmuscle,p/Kp,muscIe

- Qmuscle,p*cmuscle,p/Kp,muscle)

Vmuscle,e * dtcmuscle,e/dt = (Qmuscle,e*cerythro + I(in*VmuscIe,p*cmuscle,p/Kp,muscIe - I(out*Vmusle,e*cmuscle,e



- Qmuscle,e*cmuscle,e)

Vskin,p * dtcskin,p/dt = (stin,p*cplasma + I(out*vskin,e*cskin,e - I(in*Vskin,p*cskin,p/Kp,skin -

stin,p*cskin,p/Kp,skin)

Vskin,e * dtcskin,e/dt = (stin,e*cerythro + kin*Vskin,p*Cskin,p/Kp,skin - kout*Vskin,e*Cskin,e - stin,e*Cskin,e)

Vadipose,p * cncadipose,p/dt = (Qadipose,p*Cplasma + kout*vadipose,e*cadipose,e -

kin*Vadipose,p*Cadipose,p/Kp,adipose - Qadipose,p*Cadipose,p/Kp,adipose)

Vadipose,e * cncadipose,e/dt = (Qadipose,e*Cerythro + kin*Vadipose,p*Cadipose,p/Kp,adipose -

kout*vadipose,e*Cadipose,e - Qadipose,e*cadipose,e)

Intestinal compartments (i=1~3)

dxintestine,l [dt= ktrans * Xtransit - ka*Xintestine,l - ka*(l'FaFg)llsl(l'(l'FaFg)lB)*Xintestine,l

dxintestine,z [dt= ka*(l'FaFg)1/3/(1'(1'FaFg)lB)*Xintestine,l - ka*xintestine,Z -

ka*(1-FaFg)"®/(1-(1-FaFg)"®)*Xinestine.2

dxintestine,3 [dt= ka*(l'FaFg)1/3/(1'(1'FaFg)lB)*Xintestine,Z - ka*xintestine,S -

ka*(1-FaFg)"*/(1-(1-FaFg)"®)*Xinestine,3



Transit compartment

dxtransit /dt=- ktrans * Xtransit

Extracellular hepatic compartments of metformin without the coadministration of

inhibitors (i = 1~5)

(VEH,p /5) * dcEH,p,i /dt=ka* (Xintestine,l+ Xintestine,2+ Xintestine,3) + Qh,p * (Cplasma - CEH,p,i) +
Kout*(VeH,e/5)*Cen e, + Th * (PSaiefr /5) * Chc,i = (Vimax_met_ oct1*(Cen,p,i/ (Km_met_ocT1 + Cenpp,) —
Cric,i *e""Roctintief!(Km_met oct1+ Crc))/5 — fu*(PSaitjnt /5)*Cetip,i - Kin*(Verp,i 15)*Cenpyi (i =

1)

(VEH,p /5) * dCEH,p,i /dt= Qh,p * (Cplasma - CEH,p,i) + I(out*(VEH,e/5)*CEH,e,i +fh* (Psdif,eﬁ / 5) * cHC,i

- (Vmax_met_oct1*(Cenp,i/ (Km_met_ocT1 + Cenypi) - Chcii *e""/Rocrainfet! (Km_met_ocT1t Chic,))/5 —

fu*(PSgit,int /5) * Cenyp,i - Kin*(VEHp,i 15)*Cenyp,i (i = 2~5)

(VEH,e /5) * dCEH,p,i [dt= Qhe * (Cerythro - CEH,e,i) + kin*(VEH,p,i /5)*CEH,p,i - kout*(VEH,e/S)*CEH,e,i;

(i=1~5)



Hepatocyte compartments of metformin without the coadministration of inhibitors (i =

1~5)

(VHC,i /5) * dcHC,i / dt =(Vmax_met_OCTl*(CEH,p,i/(Km_met_OCTl + CEH,p,i) - CHC,i
*e""Rocrinter!(Km_met octi+ Crc))/5 + Fu*(PSaitint /5)*Cenpii - Th*(PSaieft /5)*Crc,i—

fh*C I—int,met *CHC,i; (i=1“‘5)

Extra glomerulus compartment

VG,p*dCG,p/dt= Qr,p*cplasma + kout*VG,e*CG,e - Qr,p,l*CG,p - Qul*CG,p - I(in*VG,p*CG,p

VG,e*dCG,e/dtz Qr,e*cerythro + I(in*VG,p*CG,p - Qr,e,l*CG,e - kout*VG,e*CG,e

Glomerulus compartment

Ve,u*dCg /dt = Qerr*(fu*Cgp - Cou))

Kidney: Proximal tubule (i=1~3)



(Ver,p/3)* dCpr p1/dt = Q;p1*Cg p + fC*1L/3*PS; pr ditef*Crr ceit,1 + Kout*(VeT,e/3)*Crren -

f0*1/3*Vimax_oct2*(Cpr p,1/(Km_oct2 + Cprp,1) — Cpr cell 1 *€XP(NVPL)/Roct2,intref! (Km_oct2 +

Crrcei1)) - 0*1/3*PS, pr ditint* Cer.r1 — Qrp,2*Cer ot - Kin*(Ver p/3)*Cprp1

(Ve1,e/3)*dCpre1/dt = Qe 1*Cg e + Kin* (Ve ,p/3)*Crrp1 — Qure2*Crrer — Kout* (Vpr,e/3)*Crren

(Vp1./3)*dCpr cen,a/dt = f0*1/3*Vimax_oct2*(Cprp1/(Km_oct2 + Cprpa) —

Crr cel, 1 *€XP(NVPL)/Roct2,infrefi! (Km_oct2 + Cpr.cei,1)) + f0*1/3*PS, pr difin? Cprp1 +

fer-’]-/‘-’:,’*l:)Su,PT,difinf*CPT,u,l - fC*:I-/e"*PSr,PT,difef“f*CPT,ceII,1 - fC*l/g*(Vmax,MATE/(Km,MATE +Cp'|"ce||’1) +

PSu pr.dife))*Cpr cell,1

(Ver,u/3)*dCpr,y 1/dt = Qui*Cpr cen1 + fFC*1/3*(Vimaxmate/ (Kmmate + Cpr cein1) +

PSu,pt ditef) “Cpr cell 1 - fU*L/3*PS, p1 difinf Cpru1 - Qu2*Cprua

(i=1)

(Ver,p/3)*dCpr p,ildt = Qy p,*Cpr p 1) + FC*1/3*PS; pr diteiCrr celli + Kout (Ver,e/3)*Cpr i -

f0*1/3*Vmax_oct2*(Cerp,/(Km_oct2 + Cprpi) — Cpr cenl i *€XP(NVPY)/Roct2infret!/ (Km_oct2 + Cpr cell,))

- ﬂ3*1/3*PSr,PT,difinf*cPT,p,i - Qr,p,(i+1)*CPT’p’i - kin*(VPT,p/3)*Cp-|-’p’i

(VPT,e/?’)*dcPT,e,i/dt = Q,r,e,i*CPT,e,(i-l) + kin*(VPT,p/3)*CPT,p,i - Q,r’eyz*CpT’e’i - kout*(VPT,elg)*CPT,e,i



(Ver,e/3)*dCpr ceni/dt = f0*1/3*Vnax_oct2*(Cerp,/(Km_oct2 + Cprpi) —

Crr cel*€XP(NVPY)/Roct2ntref! (Km_oct2 + Cpr cen)) + f0*1/3*PS; pr difint* Cpr,p,i +

fu*1/3*PS, pr difinf Cpr,u,i - TC*LI3*PS; pr ditei Crr celi = fFC*L/3*(Vimax,mate/(Kmmate +Cpr celi) +

PSu et dife)) *Cpr cell,

(Ver,u/3)*dCpr,i/dt = Qu1* Cpr ceii + FC*1/3*(Vmax mate/(Kmmate + Cpr ceiri) + PSu,prdifeft) *Crr celli

- fu*1/3*PSy pr difinf Cp1,u, - Quz*Cpr,u,i

(=2, 3)

Distal tubule compartment

Vor,p*dCor p/dt = Qyp 4*Cprp 3 + fFC*PS; g ditefCor,cel + Kou*Vor,e*Cort e - T0*PS; b1 difint* Cor p -

Qrp5*Cotp - Kin*Vor,p*Corp

Vor,e*dCpre/dt = Qre a*Cpres + Kin*Vor,p*Corp — Qire,5°Cor.e — Kout*Vor,e*Cor e

Vot cel*dCor cen/dt = f0*PS; pr difint*Cat,p + FU*PSy bt gifint* Cot,u - fC*PS; o difefCot,cell -

fc*P Sy o ditefCoT,cell

Vor,o*dCor /dt = Qua*Cpru 3 + fC*PSy pr ditet*Cor cell - FU*PSy o difinf*Cot,u = Qu,s*Cot,u



Collecting duct compartment

Vep p*dCep p/dt = Qrp5*Catp + FC*PS; cp ditet*Cep,cell + Kout*Vep,e*Cep e - F0*PS; cp difint*Cep p

Qrp6"Ccpyp - Kin*Vepp*Cepyp

Mceesy*BCcaey-B€ = Mbysy65™ Cresy + NMurMcress “Ccres — VBisyss™ Ceasy — NMure "Mcrsy Ceasy

Vep,cel*dCep,cen/dt = 0*PS; cp difint*Ccep,p + FU*P Sy cp gifin Cep,u - FC*PS; cp gite*Cep,cell -

fc*P Sy, cp,difef*Cep cell

Vep,u*dCep,u/dt = Qus*Cpr,y + fC*PS, cp ditefCep,cell - FU*PSy,cp gifin Cep,cell - Qu6*Cep,u

Urine compartment

dxurine/dt = Qu,G*CCD,u

Other equations
Plasma and erythrocyte flow in each compartment (t: compartment name)
Qup = Qr*(1-He)

Qe =Q¢*He



Qr1=Qr - Qarr

Qr,2 = Qr,l + (Qu,l‘Qu,Z),

Qr,3 = Qr,2 + (Qu,Z'Qu,S),

Qr,4 = Qr,S + (Qu,S'QuA),

Qr,5 = Qr,4 + (Qu,4'Qu,5),

Qr,G = Qr - Qu,G,

Vplasma = (l'He)*Vblood,

Verythro =H e*Vbloody

Venp = (1-He)*Vey,

Vene = HE*VEy,

Vmuscle,p = (l'He)*(O-OZG"'O-12)*Vmuscle + 0-854*Vmuscley

Vmuscle,e = He*(o-026+0-12)*vmuscle,

Vskin,p = (1—He)*(0.019+O.302)Vskin+0.679*Vskin,

Vskine = He*(0.019+0.302)*Vskin,

Vadipose,p = (1' H e)*(o .01+0. 135)*Vadipose+o-855*Vadiposea

Vadipose,e = He*(0-01+0-135)*Vadiposey



Vip = 0.30%(1-He)*V ena,

Vie = 0.30*He*V ¢na

Vi, cen = 0.24*Venal,

Vr,urine = 0-46*Vrenala

Vep = 5/129%V,,

Verp = 17/129%V,,

Vorp = 11/129*V,,

VCD,p = 62/129*Vr’p,

Vg.u = 5/129*VI,urine

VPT,U = 17/129*Vr’urine

Vpru = 11/129*V, yrine

VCD,u = 62/-1-29*Vr,urine

VPT,ceII = 17/124*Vr,cella

VDT,ceII = 11/124*Vr,cella

VCD,ceII = 62/124*Vr,cella

Vge = 5/129*V,,

Vpre = 17/129%V,,

Vpre = 11/129%V,,



VCD,e = 62/129*Vr’e,

Nh = z*Volt_h*F/(R*T),

ENh = exp(Nh),

Nupt=z*Volt_upt*F/(R*T),

ENupt = exp(Nupt),

Nudt=z*Volt_udtF/(R*T),

ENudt = exp(Nudt),

Nucd=z*Volt_ucd*F/(R*T),

ENucd = exp(Nucd),

Nvpt=z*Volt_vpt*F/(R*T),

ENvpt = exp(Nvpt),

Nvdt=z*Volt_vdtF/(R*T),

ENvdt = exp(Nvdt),

Nved=z*Volt_ved*F/(R*T),

ENvcd = exp(Nvcd),

Km_met OCT1 =Km_met OCT1 _uM*MW,



Km_met oct2 = Km_met_oct2_um* MW,

Km_met MaTE = Kim_met_MaTE_um*MW,

PSh,act = 1/(1+ Ryit) *CLingan/ Biiver,

PSh,dgifin = PSh,act*Rai,

P Shditout=P Sh,difin/Yh,

CLmet = CLintan/(1- Biver *Rdif/(1+ Rgir)/ vh,

Vmax_met_OCTl = I:)Sh,act*Km_met_OCle

PSr’PT’diﬁnf = Pd*SA,,pT*1000*Nth/(E Nth-l) )

PSU’PT’diﬁnf = Pd*SAu,pT*1000*Nupt/(ENupt—l),

PSu et ditett = PSu prdifintYupr,

PS: prditeft = PSr.prdifint / Yrp1,

PSwate = PSy pr difef*RmaTEdif,

VmaxMaTE = PSmate*Kmmate

PSocrz = ((Rmatenit + 1)*PSy pr ditett *(1-Bridney)/ Pridney — PSr.pr difeft )*RocT2,infrer ENVPL,

Vmaxoct2 = PSoct2*Km,ocT2



PSr’DT’diﬁnf = Pd*SA,,DT*1000*Nth/(ENvdt—l) )

PSr’CD‘diﬁnf = Pd*SAr’CD*lOOO*NVCd/(ENVCd-l),

PSU’CD’diﬁnf = Pd*SAu’DT*lOOO*N Udt/(ENUdt-l),

PSU’CD’diﬁnf = Pd*SAu’CD*lOOO*NUCd/(ENUCd-l),

PS: ot gttt = PSy,o,difint / Vr,om,

PSu,co,difett = PSu,ot,difinf / Yu,ots

PS: cpditett = PSr,co,difint / Vr.co,

PSu,co,diteft = PSu,cp,gdifinf / Yu,cor



Model equations for cimetidine

Central plasma compartment

Vblood*dcblood/dt =Qh*CEH+Qr6*Cr6 - Qh*cblod - Qr,p*cplasma - Qmuscle*(cblood - Cmuscle/Kp,muscIe) -

stin*(Cblood 'Cskin/Kp,skin)'Qadipose*(cblood 'Cadipose/Kp,adipose)

Distribution compartments

Vmuscle*dtcmuscle/dt = (Qmuscle*Cblood_ Qmuscle*cmuscle/Kp,muscle)

Vskin*AtCsiin/dt = (Qskin*Chiood— Qskin*Cskin/Kp,skin)

Vadipose*dtCadipose/dt = (Qadipose*Cblood - Qadipose*cadipose/Kp,adipose)

Intestinal compartments

dxintestine [dt=— ka/FaFg*Xintestine

Extracellular hepatic compartments

Ver*dCeh / dt = ka*Xintestine + Qn*(Cbiood - Cen) + Th*PSgit e Chic -

(Vmax_met_oct1*(Cen,p,i/ (Km_met ocT1 + CeHpp,i) — Chc,*e""/Rocra,ntrest! (Km_met_oct1t Chc,))/5 —

fu*(PSitinft P Sact_inf) *Cern/Rb



Hepatocyte compartments

Vuc*dCuc/ dt = fu*(PSqit inrt P Sact_inf) *Cern/RDb - h*PSit e Cric =fh*CLint met*Cric; (i=1~5)

Extracellular glomerulus compartment

Vr,l*dcrlldt= Qr*CbIood - er*crl - fu*Qul*cr,llRb

Glomerulus compartment

VG*dCG/dt = QGFR*(fU*Cr’]_/Rb - Cg))

Kidney: Proximal tubule (i=1~3)

(Ver/3)*dCpr i/dt = Q;*C,; + fC*1/3*PS; pr ditef*Cpr cell,i = 1/3*Vmax_oct2*(Fu*fer,ion b

*Cpr,1,lRD)/(Kim_oct2 + (fu*fion *Cpr,r,i/RD)) — fc*fion_c *Cpr ceni*€XP(NVPL)/Roct2infrer! (Km_oct2 +

fc*fion_c *Cpr.ceii)) = 1/3*Vmax_oats*((fu*fion b *Cpr ri/RD)/(Km_oats + (fu*fion n*Cpr,ri/RD))-

1/3*PS; pr dgifinf TU*Cpr 1, /RD — Qr(+1)*Cpr iy



(Ver,/3)*dCpr cen,i/dt = f0*1/3*Vimax_oct2*( fu*fion_b*Cpr i/ RD)/(Kim_oct2 + fu*fion *Cprri/RD) —

fc*fetion_c Crr e, *€XP(NVPL)/Roctzintref/ (Km_oct2 + f€*fion ¢ *Cpr cen)) + 1/3*Vimax_oats*

((fu*fion_b *Cpr,r,i/RD)/(Kim_oats + (fu*fion_n*Cpri/RD)) + 1/3*PS; pr gifint* fU*Cpr,i/Rb +

fu*1/3*PS, pr difinf Cpr,u,i - fC*LI3*PS; pr ditei Crr celi = FC*L/3*( fion_u*Vmaxmate/ (Km mate + fC

*fPT,ion_u *CPT,ceII,i) + PSu,PT,difeﬁ)*CPT,ceII,i

(Ver,u/3)*dCpr i/dt = Qu1*Cpr ceni + FC*L/3*( fpr ion_u * VinaxMaTe/(Km,mate + f€ *forion_u *Cpr celi)

+ PSy pr ditefr) *Cpr,celi - FU¥L/3*PS, pr difinf Cpr,u,i - Quz*Crr,uii

Distal tubule compartment

Vor,*dCpr/dt = Q;4*Cpr,3 + fC*PS; gt ditei* Cor,cell - FU*PS; o difinf Co1/Rb - Qis*Cpr

Vo cel*dCor cen/dt = fU*PS; pr difinf Cot/Rb + fU*PSy pr difinf Cor,u - fC*PS; b gt Cor cell -

fc*P Sy o ditefCoT,cell

Vor,o*dCor /dt = Qua*Cpr 3 + fC*PSy o ditefCor cell - FU*PSy o1 difint*CoT,u = Qus*Cor,u

Collecting duct compartment

Vep,*dCep/dt = Qi5*Cyyp + fC*PS; cp diteiCep,cell - FU*PS; cp difinf* Ccp/Rb - Qre*Cep,p



Vep,cel*dCep cen/dt = fFU*PS; cp difinf*Cco/Rb + fU*PSy cp gifint* Cep,u - FC*PS; cp giter™*Cep,cell -

fc*P Sy, cp,difef*Cepcell

Vep,u*dCep u/dt = Qus*Cpry + fC*PS, cp,ditef*Cp,cell - FU*PSy cp difinf*Cep,cell - Qus*Cep,u

Urine compartment

dxurine/dt = QuG*CCD,u

Other calculations

er = Qr'Qula

Qr2 = er + ((Qul‘QuG)lS)a

Qr3 = Qr2 + ((Qul‘QuG)lS)a

Qr4 = QrS + ((Qul‘QuG)lS)a

Qr5 = Qr4 + ((Qul‘QuG)lS)a

QrG = Qr'QuG,

Vr,blood = 0-30*Vrenaly

Vr,cell = 0-24*Vrenala

Vr,urine = 0-46*Vrenala



VG = 5/129*Vr,blooda

Vpr = 17/129*Vr,bloody

Vpr = 11/129*V, hiood,

VCD = 62/-1-29*Vr,bloody

VG,u = 5/-1-29*Vraurine

VPT,U = 17/129*Vr’urine

Vpru = 11/129*V, yrine

VCD,u = 62/-1-29*Vr,urine

VPT,ceII = 17/124*Vr,cella

VDT,ceII = 11/124*Vr,cella

VCD,ceII = 62/124*Vr,cella

PSait inf = RAI*PSact_inf,

PSait et = PSait_intlYh,

fr,ion = 1/(1+10A(pr - pKacim))y

fr,union = fr,ion*:l-ol\(m_'b - pKacim)y

fc,ion = 1/(1+10A(pHc - pKacim))y



fc,union = fc,ion*loA(pHc - pKacim)y

fu,ion,PT = 1/(1+10A(pHPT,u - pKacim)),

fu,union,PT = fu,ion,PT*loA(pHPT,u - pKa_cim),

fu,ion,DT = 1/(1+10"(pHDT,u - pKa_cim)),

fu,union,DT = fu,ion,DT*loA(pHDT,u - pKa_Cim),

fu,ion,CD = 1/(1+10"(pHCD,u - pKa_cim)),

fu,union,CD = fu,ion,CD*loA(pHCD,u - pKa_Cim),

Nu’pT=Z*VO|tu’pT*F/(R*T) )

NU’DT=Z*VO|tu’DT*F/(R*T),

NU’C[):Z*VOItu’CD*F/(R*T),

Nr’pT=Z*VO|tr’pT*F/(R*T) )

Nr’DT=Z*VO|tr’DT*F/(R*T) ,

Nr’CD=Z*VO|tr’CD*F/(R*T) ,

I:)dunion = I:)d/(fr,ion*)\ + fr,union),

I:)dion = I:)dunion*)\y

I:)Sr,PT,difinf,union = I:)dunion*SAr,PT*lOOO,



I:)Sr,PT,difinf,ion = Pdion*SAr,PT*looo*Nr,PT/(eXp(Nr,PT)'l)y

F)Sr,PT,difinf = I:)Sr,PT,difinf,union *fr,union + I:)Sr,PT,difinf,ion *fr,iony

Yr,l = ()\* 1:r,ion + 1Er,union)/(exp( Nr,PT)*)\*fc,ion + 1:c:,union)y

PS r,PT,difeff = PSr,PT,difinf / MAL

I:)Su,PT,difinf,union = Pdunion*SAu,PT*looo,

I:)Su,PT,difinf,ion = Pdion*SAu,PT*looo*Nu,PT/(eXp(Nu,PT)'l)a

I:)Su,PT,difinf = I:)Su,PT,difinf,union *fu,union + I:)Su,PT,difinf,ion *fu,iona

Yu 1= ()\*fu,ion + 1:u,union)/(exp( Nu,PT)*)\*fc,ion + 1:c,union)y

PSu,pT,difeff = PSu,PT,difinf / Yu, 15

I:)Sr,DT,difinf,union = I:)dunion*SAr,DT*-’]-OOO,

PS: bt dgifintion = Pdion*SA; p1*1000*N; pr/(eXp(N;,p1)-1),

I:)Sr,DT,difinf = I:)Sr,DT,difinf,union *fr,union + I:)Sr,DT,difinf,ion *fr,iony

Yr,z = ()\*fr,ion + 1Er,union)/(exp( Nr,DT)’l‘)\*fc,ion + 1:c:,union)y

PS ot ditert = PSrordifint / Yy 20

I:)Su,DT,difinf,union = I:)dunion*SAu,DT*-’]-OOOy



PSu,or difinfion = Pdion*SAy,p1*1000*N, or/(€XP(Nyp1)-1),

I:)Su,DT,difinf = I:)Su,DT,difinf,union*fu,union + I:)Su,DT,difinf,ion*fu,iony

Yu 2= ()\*fu,ion + 1:u,union)/(exp( Nu,DT)*)\*fc,ion + 1:c:,union)y

PSu,or.difeft = PSu,or difint / Yy, 20

I:)Sr,CD,difinf,union = I:)dunion*SAr,CD*1000a

PS: cp,difinfion = Pion*SAr,cp*1000*N, cp/(€Xp(Nr.cp)-1),

I:)Sr,CD,difinf = I:)Sr,CD,difinf,union *fr,union + PSr,CD,difinf,ion *fr,iony

Yr,s = ()\*fr,ion + 1Er,union)/(exp( Nr,CD)*)\*fc,ion + 1:c,union)y

PS  cp,difeft = PSr.cp,difint / Yy, 3

I:)Su,CD,difinf,union = I:)dunion*SAu,CD*:I-OOOa

PSu,co,difinfion = Pdion*SAy,cp*1000*N, co/(€Xp(Ny,cp)-1),

I:)Su,CD,difinf = I:)Su,CD,difinf,union *fu,union + I:)Su,CD,difinf,ion *fu,iony

YU,S = ()\*fu,ion + 1:u,union)/(exp( Nu,CD)*)\*fc,ion + 1:c:,union)y

PSu,co,difett = PSu,cp,difin / Yu, 3,

Km,oct2 = Km,oct2,um* MW Ut g,



Vmax,OCT2 = Vmax,OCT2,uM*MW*fU*fr,iony

Km,oats = Km,oats,uM*MW*fu*f, jon,

Vimax,0aT3 = Vmax,0a13,uM* MW*U*f, jon,

Kmmate = Kmmate,um*MW*CH jon,

VimaxMATE = Vmax,MATE,uM*MW*C*f¢ ion,



