Additional file 2: The Ordinary Differential Equations in our WB-PBPK model

Nomenclature

General. Q, blood flow rate; V, blood or organ weight; C, concentration; X, amount of

compound; Kp, tissue-plasma concentration ratios; CL,, renal clearance; CLyj, biliary

clearance to transit compartment; CLcgs,1, metabolic clearance of CPT-11 by CES2 to

form SN-38; CLcgs2, metabolic clearance of NPC by CES2 to form SN-38; CLsa4,

metabolic clearance of CPT-11 by CYP3A4 to form APC; CL3a4,, metabolic clearance

of CPT-11 by CYP3A4 to form NPC; CLygr, metabolic clearance of SN-38 by UGT to

form SN-38G; k,, absorption rate constant; kyi, kinetic constant for the transit in bile

compartments to small intestine; kpj, kinetic constants for the transit from small

intestine to large intestine; Kreces, kinetic constant for the transit from large intestine to

feces.

Subscripts. H.A., hepatic artery; H.V., hepatic vein; S.I., small intestine; L.I., large
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intestine. corresponds to CPT-11 or one of the metabolites; 1, 2, 3, 4 and 5 represent

CPT-11, SN-38, SN-38G, NPC and APC, respectively. “j” corresponds to Heart, Brain,

Muscle, Adipose, Skin or Bone. “k” corresponds to Spleen, Pancreas, Stomach, Small



intestine or Large intestine.

Ordinary Differential Equations

The following ordinary differential equations for all patients are used in our study.

Volume and blood flow rate in Table 1 are used for each patient.

(1) Compartments in blood circulatory system

- Venous blood

Vvenous(dCVenous,i/ dt) = QHeartCHeart,i/ KpHeart,i + QBrainCBrain,i/ KpBrain,i +

QMuscleCMuscle,i/ I<pMuscle,i + QAdiposeCAdipose,i/ KpAdipose,i + QSkinCSkin,i/ I<pSkin,i +

QBoneCBone,i/ KpBone,i + QKidneyCKidney,i/ KpKidney,i + QH.V.CLiver,i/ KpLiver,i - QLungCVenous,i

- Artery blood

VArtery(dCArtery,i/ dt) = QLungCLung,i/ KpLung,i - (QHeart + QBrain + QMuscle + QAdipose + QSkin

+ QBone + QKidney + QSpleen + QPancreas + QStomach + QS.I. + QL.L + QH.A.)CArtery,i

- Lung

VLung(dCLung,i/ dt) = QLung(CVenous,i - CLung,i/ KpLung,i)

- Heart, Brain, Muscle, Adipose, Skin, Bone



Vi(dC;i/dt) = Qi(Cartery,i — C;,i/Kpj,i)

Kidney

VKidney(dCKidney,i/ dt) = QKidney(CArtery,i - CKidney,i/ KpKidney,i) _CLr,iCKidney,i/ KpKidney,i

Spleen, Pancreas, Stomach, Small intestine, Large intestine

Vi(dCy/dt) = Qu(Carery,i — Cii/Kpx,i)

Liver

VLiver(dCLiver, 1 / dt) = QH.A.CArtery, 1 + QSpleenC Spleen, 1 / KpSpleen, 1 +

QPancreasCPancreas,I/KpPancreas,l + QStomachCStomach,I/KpStomach,l + QS.I.CS.L,I/KPS.I.,I +

QuiCrr1/Kprii * ka1Xs 1,1 —Criver,1(Qm.v. + CLpite1 + CLcEs,1 + CL3aa,1 + CL3a42)/

I<pLiver, 1

VLiver(dCLiver,Z/ dt) = QH.A.CArtery,Z + QSpleenC Spleen,Z/ KpSpleen,Z +

QPancreasCPancreas,2/KpPancreas,2 + QStomachCStomach,Z/KpStomach,2 + QS.I.CS.L,2/KPS.I.,2 +

QuiCri2/Kpriz + ka2Xsi12 + CriveriCLcES1/KpLiver,i T Criver4aCLcEs2/KpPLivers —

Criver2(Quv. + CLbile2 + CLuGT) KpLiver2

VLiver(dCLiver,3/ dt) = QH.A.CArtery,3 + QSpleenC Spleen,3/ KpSpleen,3 +

QPancreasCPancreas,3/KpPancreas,3 + QStomachCStomach,3/KpStomac.,3 + QS.I.CS.I.,3/KpS.I.,3 +



QuiCris/Kpris + kasXsi3 + Criver2CLuat/Kpriver2 — Criver3(Quv. + CLpile3)/

I<pLiver,3

VLiver(dCLiver,4/ dt) = QH.A.CArtery,4 + QSpleenC Spleen,4/ KpSpleen,4 +

QPancreasCPancreas,4/KpPancreas,4 + QStomachCStomach,4/KpStomach,4 + QS.I.CS.L,4/KPS.I.,4 +

QuiCria/Kpris T KaaXsia T CriveriCL3a42/KpLiveri — Criver4(Quv. + CLbiles +

CLcgs2) Kprivers

VLiver(dCLiver,S/ dt) = QH.A.CArtery,S + QSpleenC Spleen,S/ KpSpleen,S +

QPancreasCPancreas,S/KpPanc.,S + QStomachCStomach,S/KpStomach,S + QS.I.CS.I.,S/KPS.I.,S +

QuiCrrs/Kpris + kasXsis + CriveriCL3a4,1/KprLiverqh — Crivers(Qmv. T CLbile,5)/

KpLiver,S

(2) Elimination compartments

- Transit compartments

dXTransit,l,i/ dt = CLiver,iCLbile,i/ KpLiver,i - kbile,iXTransit,l,i

dXTransit,Z,i/ dt = kbile,i)(Transit,l,i - kbile,i)(Transit,Z,i

dXTransit,S,i/ dt = kbile,iXTransit,Z,i - kbile,i)(TransitJ,i

- Small intestine



dXs 1. i/dt = Kuite iXtransit3i — (Kai T kr1.i) Xsr.i

Large intestine

dXpi/dt = ke 1iXs 1. — Keeces i XL

Urine

dXUrine,i = CLr,iCKidney,i/ KpKidney,i

Feces

dXFeces,i = kfeces,i)(L.I.,i



