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28 S1. Complete PBK modeling matrices of the parent compound and its metabolites

29 The parent compound:

m. .S
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30 Metabolite i (assuming that the metabolite can be only produced from the parent compound):
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34

(kaT Liver + kLwer—>B + kleer—)Blle) 0

0 (kLung—>A + Lung—»B)
k _ kLwer—>B kLung—>B
M,i
0 0
0 0

kB—»Lwer 0 0 0
kB—Z‘Zling
Z kB—»TLssuej kKldney—>B kFat—»B kMuscle—>B (SZb)
j=1 . .
kB—>K1dney - (kKidrI;/fz'glzeU + kkidr%;aza) 0 0
kB—»Fat 0 kFat—»B 0 )
kB—>Il]yuLscle 0 0 - kMusAgl':zﬁB

N N
where ™Pj (mg) and "M.ij (mg) denote the steady-state masses of the parent compound and its metabolite i in tissue ;. First-order kinetics-

based rate constants of the parent compound and its metabolite i are defined in the following tables.

Table S1. Summary of first-order kinetics-based rate constants of the parent compound in the human body. The derivation of rate

constants was obtained from current modeling studies (Li et al., 2022, 2022).

Compartments | Rate constants Definitions Equations
Vmax
P . . Not available. Here, this study used the value of Ky for the Michaelis-Menten kinetic
kpioT Liver Biotransformation
parameter to estimate the metabolic rate constant of naphthalene as 7.776 (d-') under the
low-dosed exposure scenario. The in vitro data was obtained from Wang et al. (2020).
Liver Qpite
Kpiver—ite = P
Li Bil xML. QB‘I N . .
Liver-to-bile iver - Bile iver where ile (kg d') is the bile excretion rate,
kLiver—>Bile . .
elimination K. P
Liver - Bile (dimensionless) is the liver-bile partition coefficient of the parent compound,
and Myiver (kg) is the liver mass.
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P QLivera—vB

kLiver—>B =
. P
Liver-to-blood Kiiver -5 % Myiper where QLiveress (kg d!) is the blood flow rate of the liver,
Kpivrop elimination
P
(blood flow out) and Kiiver-5 (dimensionless) is the liver-blood partition coefficient of the parent
compound.
P Blood-to-liver uptake |, p _ QLivereon
kBﬁLiver . B-Liver — M— M )
(blood flow in) Blood where *" Blood (kg) is the blood mass.
P QAir
. k -
Lung-to-air lung=A =Py K P
kLunZ—»A elimination Lung - A Lung where Qair (kg d'!) is the human inhalation rate, = Lung - A
(exhalation) (dimensionless) is the lung-air partition coefficient of the parent compound, and M ung
(kg) is the lung mass.
L k P _ QLung«—oB
ung Lung—B — p
Lung-to-blood KLung - % MLung where QLungHB (kg d") is the blood flow rate of the lung,
k Lung_, B elimination
K, F : . . . :
(blood flow out) Lung - B (dimensionless) is the lung-blood partition coefficient of the parent compound,
and M ung (kg) is the lung mass.
K P Blood-to-lung uptake Kl = QLungesp
Bolung (blood flow in) “H T M0
k P _ QUrine
Kidney-U — K P < M Q
) ) P . . I . .
Kid P Kidney-to-urine Kidney -U Kidney where <Urine (kg d-!) is the human urinary excretion
1dney Kidney—-U

elimination

P
rate, Kiianey-v (dimensionless) is the kidney-urine partition coefficient of the parent

compound, and My ianey (kg) is the kidney mass.
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p QKidneyo—vB

kK idne =
. y—>B P
Kidney-to-blood Ky idney - B % My idney where Qx idney—B (kg d-!) is the blood flow rate of the
k Kidniy_, B elimination
P
(blood flow out) kidney, and Kkianey -5 (dimensionless) is the kidney-blood partition coefficient of the
parent compound.
Blood-to-kidney 0
p p Kidney—B
kB—>Kidney uPtake kB—>Kidney = M—
. Blood
(blood flow in)
k P _ QF at+—>B
Fat—-B K P M
Fat-to-blood Fat-B > Mrar where Qrates (kg d!) is the blood flow rate of the fat,
k Fafﬁ B elimination
K. F . : . » :
Fat (blood flow out) Fat - B (dimensionless) is the fat-blood partition coefficient of the parent compound, and
Mpat (kg) is the fat mass.
P Blood-to-fat uptake P Qratess
kB—>Fat . kB—»Fat ~ N
(blood flow in) Mp,00a
p _ QMuscleo—vB
kMuscle—>B - p
Muscle-to-blood Ktuscte - B X Mpuscie where QbtusclessB (kg d!) is the blood flow rate of the
Kptusiionn elimination
P
Muscle (blood flow out) muscle, Kituscie - (dimensionless) is the muscle-blood partition coefficient of the parent
compound, and Muscie (kg) is the fat mass.
K. P Blood-to-muscle K P QmuscleesB
B>Muscle uptake (blood flow in) BoMuscle Mpi00d
Liver—B
) Q
KLiver—p =
P . P
Blood KLiver—s Liver-to-blood uptake Kiiver -5 X Mpiver (the same with the liver-to-blood elimination rate

constant in the liver)
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P QLungo—oB
k. P “tung- = K, P .xM
Lung—B Lung-to-blood uptake Lung-B ~ "lung (the same with the lung-to-blood elimination rate
constant in the lung)
P _ QK idney+B
e P Kidney-to-blood Rkidney—B = K. P <M . . o
Kidney—B uptake Kidney - B Kidney (the same with the kidney-to-blood elimination rate
constant in the kidney)
Fate—B
, Q
Fat-B Fat-to-blood uptake Fat-B * MFat (the same with the fat-to-blood elimination rate constant in
the fat)
P _ QMuscleHB
P Muscle-to-blood Riuscle—p = P
Muscle—B uptake Muscle - B Muscle (the same with the liver-to-blood elimination rate
constant in the muscle)
5 5
5 . . P QLiverHB
K P Blood-to-tissue j Z Kp-Tissue, = Z Mo
L B-Tissue,) climination j=1 j=1 ""Blood " (the same with the blood-to-tissue j update rate constant
] =
in tissue j)

35
36
37
38 Table S2. Summary of first-order kinetics-based rate constants of metabolite i in the human body. The derivation of rate constants was

39 obtained from current modeling studies (Li et al., 2022, 2022).
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Compartments | Rate constants Definitions Equations
Mi . Not available (using the value of 0.5 for simulating the production of 1-OHN and 2-
kpp 1iver Production
’ OHN)
Mi . . Not available (using the value of 0 for simulating, here assuming 1-OHN and 2-OHN as
kgioT Liver Biotransformation o
' the final products through metabolization)
M,i QBile
. . kLiVer—>Bile = Mi
kM Liver-to-bile Kiver ~ ite X Myiver where @Bile (kg d1) is the bile excretion rate,
wermere elimination
M,
Liver Kiiwer - pite (dimensionless) is the liver-bile partition coefficient of metabolite .
Mi QLivero—vB
Liver-to-blood KLiver—p = P M
k,, M,i . elimination Liver - B X MLiver where QLiverrp (kg d") is the blood flow rate of the liver,
wer—
(blood flow out) K, Mi
and " Liver—B (dimensionless) is the liver-blood partition coefficient of metabolite 7.
M Blood-to-liver uptake Mi QLiveresn
B-Liver . B—Liver — M— M .
(blood flow in) Blood where "~ Blood (kg) is the blood mass.
M,i _ QAI.T
Lung-to-air Kiung-a = K M oy 0 K, Mi
k, M, . elimination Lung - A Lung where “Air (kg d-') is the human inhalation rate, * Lung - A
ung-.
(exhalation) (dimensionless) is the lung-air partition coefficient of metabolite i, and M Lung (kg) is the
lung mass.
kLung—»B - K M,i M
. Lung-to-blood Lung -8 X Miung where QLunges (kg d-!) is the blood flow rate of the lung,
Kpung—p elimination
K, Mi : . . » . .
(blood flow out) Lung - B (dimensionless) is the lung-blood partition coefficient of metabolite , and

M Lung (kg) is the lung mass.
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Blood-to-lung uptake

_ QLung«—oB

kg AZ’i kg Af’i =
~Lung (blood flow in) T Mppeq
M,i _ QUrine
kKidney—»U - K M,i < M 0
. . i - i i i i i
o M Kidney-to-urine Kidney -U Kidney where <Urine (kg d!) is the human urinary excretion
Kidney—-U .. .
elimination K. Mi
rate, - Kidney - U (dimensionless) is the kidney-urine partition coefficient of metabolite 7,
and My idney (kg) is the kidney mass.
Kidney o M QkidneyssB
. Kidney—B — K M,i < M
» Kidney-to-blood kidney - 8 X Mkidney where @Kidney++B (kg d1) is the blood flow rate of
Kkidney—B elimination
blood fl ¢ . K., Mi ) ) ) ) . .
(blood flow out) the kidney, and * Kidney - B (dimensionless) is the kidney-blood partition coefficient of
metabolite i.
. M Blood-to-kidney k. Mi Qkidney+B
B-Kidney uptake (blood flow in) | > Kdmey ™ My,
K Mi _ QF at—B
Fat—-B — K M,i M
. Fat-to-blood Fat-B X Mrat where Qratess (kg d!) is the blood flow rate of the fat,
kgarsp elimination ~ (blood
M
Fat flow out) Krat“p (dimensionless) is the fat-blood partition coefficient of metabolite 7, and Mpqr
(kg) is the fat mass.
M Blood-to-fat  uptake M, Qratesn
kB—>Fat . kB—>Fat =
(blood flow in) Mpi00d
M, _ QMuscleo—vB
Muscle-to-blood Riuscle—p = Ko Mi oy Q
i .. . - -1\ 3
Muscle kur, sll;[lé . elimination (blood Muscle - B Muscle where *Muscle—B (kg d!) is the blood flow rate of the
flow out)

M,
muscle, Katuscie - 5 (dimensionless) is the muscle-blood partition coefficient of
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40

metabolite i, and Mpuscie (kg) is the fat mass.

K Blood-to-muscle i QMusclewsB
BunSCle uptake (blood flow in) BAMUSCle Mpg004
QLivero—vB
k M,i . kLwer—>B K M,i M
Liver—B Liver-to-blood uptake Liver - B * Miiver (the same with the liver-to-blood elimination rate
constant in the liver)
k QLungo—bB
eyt Lung-to-blood uptak b = x M . o
Lung—B ung-to-blood uptake Lung B~ “Lung (the same with the lung-to-blood elimination rate
constant in the lung)
) k M,i QK idney«B
I Mi Kidney-to-blood Kidney—B — oM oy . . S
Kidney—B uptake Kidney - B Kidney (the same with the kidney-to-blood elimination
rate constant in the kidney)
Blood
QFat«—oB
kpMA e = K x M
Fat—>B Fat-to-blood uptake Fat - X Mqr (the same with the fat-to-blood elimination rate constant in
the fat)
_ QMuscleo—vB
Muscle-to-blood kMuscle—>B
kMuscle—>B KMuscle B XM

uptake

Muscle (the same with the liver-to-blood elimination rate

constant in the muscle)

Z kB—>TLssuej

j=1

Blood-to-tissue

elimination

j

5

QLwero—vB
Z B—)Tzssue, J Z

j=1 j=1 Mbi00d (the same with the blood-to-tissue j update rate

constant in tissue j)
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41

42

43

44

45

46

47

48

S2. Steady-state solutions of PBK modeling matrices of the parent compound and its metabolites

At steady state, the PBK modeling matrices can be solved using analytical solutions. This section contains the steady-state solutions of
the parent molecule and its metabolite i.

S2.1 Route-specific solutions for the parent compound

For the parent compound, in the blood compartment:

s
mP,Blood

P P 5
yOralADDP,OralkLiverﬁB ylnhaADDP,InhakLungAB
=BW yDermADDP,Derm + + Z kB*T‘ (S3)

P P P P P
kBioT,Liver + kLiver—>B + kLiver—>Bile kLung—>A + kLung—>B j=1
Due to the linearity of the PBK modeling matrix's first-order kinetics-based equations, the steady-state mass of chemicals in the human

s,0ral s,Inha

s,Derm
body can be computed independently for each exposure route (Li et al., 2022, 2022), namely ™P.Blood, "P,Blood, and ™P.Blood for the oral,

inhalation, and dermal routes, respectively:

s,0ral
mP,Blood (S4a)
P 5 P P ;
BW yOralADDP,OralkLiverﬁB Z k p kLiver—>BkB—>Liver l
- B-Tissue,j ~ -
P P P g P P P
kBioT,Liver + kLiver—>B + kLiver—>Bile =1 kBioT,Liver + kLiver—>B + kLiver—>Bile kl
s,Inha
P,Blood (S4b)
P 5 P P P
ylnhaADDP,InhakLungﬁB P kLiver—»BkB—>Liver kLung—»BkB—
=B P P Z Kptissue) = P P P, P
kLung—>A + kLung—>B j=1 kBioT,Liver + kLiver—»B + kLiver—»Bile kLung—>A + kl
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s,Derm (S4C)

P,Blood
5 k P P k P k P
p Liver—»B™B-Liver Lung—»B™B—-Lung
- BW(yDermADDP,Derm) Z kB—»Tissue,j - P P P - P P
=1 kBioT,Liver + kLiver—»B + kLiver—»Bile kLung—>A + kLung—>B

49

50

51

52

53

54

N
Then, steady-state masses of the parent compound in other organs can be expressed using "*P.8lood (including route-specific solutions).

In the liver compartment:

P s
s BW x yOralADDP,Oml + kB—»LivermP,Blood

m . =
P,Liver P P P
kBiaT,Liver + kLiver—>Bile + kLiver—>B

In the lung compartment:

P s
BW x yInhaADDP,Inha + kBﬁLunng,Blood

S —
mP,Lung - P p
kLung—>A + kLung—»B

In the kidney compartment:

P s
s kBﬁKidneymP,Blood
mP,Kidney - p p
kKidney—> Kidney—B

gtk
In the fat compartment:

P s
s kB—»Fath,Blood
m e ———————
P,Fat

P
kFat—)B

In the muscle compartment:

Page 10 of 24

(s5)

(s6)

(s7)

(s8)



55

56

57

58

59

60

61

62

63

P s
s kB—»MusclemP,Blood (S9)
mP,Muscle - p
kMuscle—»B

ific Mp,7is lues of th leul My lood, MP5lood, and P Blood
Route-specific issuej values of the parent compound in tissue j can be calculated using 0o ood, and "P,Blood,

S2.2 Route-specific solutions for metabolites

For metabolite i of the parent compound, in the blood compartment:

N
Mu,i,Blood
M,i M,i M,i M,i
s kLlVET—’BkPR Liver k kLwer—>BkB—>Lwer kLung—
=Mp Liver . M X K 2 B%Tlssue] L M B B k Mi (510)
BioT,Liver + Lwer—)B + Lmer—>Blle =1 BioT,Liver + Lwer—»B + Lwer—>BLle Lung—/

N S
where "M,iBlood links to the steady-state solution of the parent compound, namely "*7.Liver, Similar to the parent compound, route-specific

N N
Mu,iBlood values of metabolite i can be calculated using respective route-specific "P.Liver values of the parent compound.
N
Then, the steady-state masses of metabolite i in other tissues can be calculated using ™M.i.Blood,
In the liver compartment:

s kPR LwermP Lwer + kB—>LwermM i,Blood (Sl 1)

My Liver =

M,
kaT Liver + kLwer—>B + kLwer—»Blle

In the lung compartment:
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64

65

66

67

M,i N
s kB—)LungmM i,Blood
mM.i,Lung M,i
kLung—»A

+ kLung—»B

In the kidney compartment:

kB—>K1dneymM i,Blood
mM i Kldney k

I(wlney—>U + kKLdney—>B

In the fat compartment:

M, N
kB—>Fath i,Blood

S —
My i Fat = M

Fat—B

In the muscle compartment:

M,i N
kBeMusclemM,i,Blood

S —
mM.i,Muscle - X
Muscle—>B

s,0ral
Route-specific "m imissuej values of the parent compound in tissue j can be calculated using "™M.i,Blood,
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68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

S3. Partition coefficient
The partition coefficient of the parent compound or its metabolites between human tissues can be
approximated using tissue compositions (Chiou et al., 2001; Trapp et al., 2007) as follows:
6W,Tissue pOct sl6
GOCt,Tissue + 0'0350NL0,Tissue + K X ( )
K _ ow Pw
Tissue-B QW,B Poct
Ooctp T 00350y, 95+ —— X
Kow pw
K :KLung—W (S17)
Lung - A KAW
Pa
where Krissue - 5 (dimensionless) represents the partition coefficient of the chemical between the

tissue and blood, Krung-w (L kg'!) represents the partition coefficient of the chemical between the

lung and water, Kaw (dimensionless) represents the partition coefficient of the chemical between

the air and water, and P4 (0.0012 kg L!) represents the air density used for the unit conversion.
Boctrissue (g g 1), OnLoTissue (g g1), and Ow.Tissue (g g1) are the contents of the lipid, non-lipid organics
(such as protein and carbohydrate), and water of the tissue, respectively. 90t (ggh, Oniop (gg
1, and w5 (g g") are the contents of the lipid, non-lipid organics (such as protein and
carbohydrate), and water of the blood, respectively. Kow (L L") represents the partition coefficient
of the chemical between octanol and water. Poct (0.83 kg L!) (National Library of Medicine, 2021)
and Pw (1.0 kg L") are the densities of octanol and water, respectively, which are used for the unit
conversion.

S4. Biotransformation factor

The BF links the metabolite tissue concentration to the ADD value of the parent compound.
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84 According to Eq. (7) of the main text and Eqgs. (s5a)—(s5c), the following relationships can be

85 demonstrated:

S
Mp (s18a)
= constant

ADD,,
m S

M,ij (s18b)

~~ = constant

mg;

86 Consequently, we have:

My i (s18c)
= constant
ADD,,

87 Therefore, the BFp_u,

Jr value of the parent compound is equal to the Muij value when setting
88 the 4PPrr value as 1.0 mg kg'd"!. To determine the BF value of the parent compound using the

89 metabolite urinary concentration, a thermodynamic partitioning process of the metabolite

90 concentrations between the kidney and urine should be considered as follows:

Simulation
-

(s19)
s
K M,i _ CM,i,l?Ziney _ mM,i,Kidney 1
Kidney -U — s - X
Cyiuri Cy: 1 M Kid
i Urine M.iUrine idney
MeasuFement

ST S,r .
91 where Cmikidney (mg kg!) and CoiUrine (mg kg!) represent the route-specific steady-state
92 concentrations of metabolite i in the kidney and urine, respectively. Therefore, the BF value of the
93 parent compound, according to Eq. (7) of the main text, using the metabolite urinary concentration

94 can be calculated as follows:

1 My i Kidney (s20)
- X
CM,ii}rrine Ky idrﬂl/é’)t/ -U MK idney mM.i,I? ‘ifiney 1
BEpomivriner = 0= =" aDD xBW  _ ADD,. g i
Pr pr pr KKidney - UMKidneyBW

Page 14 of 24



95

96

97

98

99

100

101

102

103

104

s,r
My i Kidney

According to Egs. (s18a)—(s18c), the term “ ADDp, > is a constant value. Thus, the route-specific

BEp.miuriner value can be calculated by setting the route-specific ADD value as 1.0 mg kg-'d"! as
follows:
BF =My ; giimey(ADDp . = 1) X ! (s21)
P-M,i,Urine,r — ""*M,i,Kidney Pr— M,i S
Kl(idne;/ - UMKidneyBW

Then, the population exposure (external) to the parent compound can be estimated using the

measured metabolite urinary concentration as follows:

MeasuLement (5223)
M,i
IR Measurement y KKidney _ UMKidneyBW Cridrine
Pr— y = —
CM,I-_US”M mM.i,I?[Zlney(ADDP,r =1) BFp_miuriner
SimuTation Simulation
Measurement
~ (s22b)
M,
Measu(]:‘ement Kkidney - UMKidney CM,i,l;rine
ADD, = X — -
CM,i,l?rine mM,i,K'idney(ADDP,r = 1) P-M,i,Urine,r

Simulation SimuTation

where CM.iurine (mg kg'') denotes the measured urinary concentration of metabolite i.

SS. Model inputs

The model inputs are summarized in the following tables:

Table S3. Summary of the physiological variables of the PBK modeling matrices. The information

was gathered by Li et al. (2022b).

Input variable Symbol Unit Value References
Exhalation rate Qair kg d! 10.4 | (USEPA, 2003)
Urine excretion rate Qurine kg d-! 1.5 (Li et al., 2022)
Bile excretion rate QBite kg d! 0.6 | (Lietal.,2022)
Tissue mass
Body BW kg 70 Generic (Li et al., 2022)
Blood M504 kg 49 | (Lietal,2022)
Liver Myiver kg 1.8 Estimated (Dong et al., 2020; Li et al., 2022)
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Kidney My idney kg 0.3 Estimated (Dong et al., 2020; Li et al., 2022)

Lung M ng kg 1.1 | Estimated (Dong et al., 2020; Li et al., 2022)
Fat Mg, kg 15.0 | Estimated (Dong et al., 2020; Li et al., 2022)
Muscle Mypuscie kg 45.5 | Estimated (Dong et al., 2020; Li et al., 2022)
Blood flow rate of tissues
Liver QLiver—sB kg d-! 1634 | Estimated (Dong et al., 2020; Li et al., 2022)
Kidney Qkidney—s kg d-! 1318 | Estimated (Dong et al., 2020; Li et al., 2022)
Estimated using the bronchial circulation
Lung QrungeB kg d-! 216 | given that it supplies nutrients to the lung
tissue (Oikonen, 2019)
Fat QratesB kg d! 374 | Estimated (Dong et al., 2020; Li et al., 2022)
Muscle QMusclecsn kg d! 3658 | Estimated (Dong et al., 2020; Li et al., 2022)
Uptake efficiencies
. . Chemical-specific value (estimated using the
dimensionle . o .
Oral Yoral - lipophilicity) (Li et al., 2022; O’Connor et al.,
5 2013)
) dimensionle .
Inhalation Yimha . 1.0 Default value (Li et al., 2022)
dimensionle .
Dermal YDerm 1.0 Default value(Li et al., 2022)

SS

105 Table S4. Summary of composition data of tissues and elimination media for the PBK modeling
106 matrices. The data was collected via a modeling study (Li et al., 2022) that analyzed measured,
107 estimated, and modeled data from numerous field and modeling investigations (Li et al., 2021;

108 Mitchell et al., 1945; Sijens et al., 2010; Thomas, 1962; Ueda et al., 1988).

Contents (g g)
Tissue/elimination media
Lipid (fat) | Non-lipid organics | Water
Elimination media
Urine 0 0 0.95
Bile 0.005 0.002 0.97
Tissues
Blood 0.002 0.078 0.92
Liver 0.03 0.23 0.73
Kidney 0.007 0.193 0.79
Muscle 0.0 0.20 0.79
Fat 0.8 0.0 0.2
Lung 0.015 0.134 0.837
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110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

S6. Case study for naphthalene

In this study, we examined naphthalene and its major metabolites 1-OHN and 2-OHN through a
case study. Chemical-specific physicochemical properties, partition coefficients, and rate
constants are given in the following tables.

Table S5. Summary of physiochemical properties of naphthalene and its major metabolites 1-OHN
and 2-OHN. Information was gathered from current chemical databases (Lewis et al., 2016;

National Library of Medicine, 2021).

Chemical Log Kow Kiw (dimensionless)
Naphthalene (NAP) 33 1.12E-02
1-OHN 2.85 1.47E-09
2-OHN 2.7 6.71E-10

In addition, Li et al. (2021) collected urine levels of 1-OHN and 2-OHN for a general population
in Shenzhen and compared the backward-simulated results (i.e., population exposure to
naphthalene) with estimated population exposure based on reported naphthalene levels in food
(Ding et al., 2013). We used the urine data from Li et al. (2021) and the reported intake rates of
naphthalene for the population in Shenzhen to validate the model. The reported urine levels of 1-
OHN and 2-OHN (234 data for each) by Li et al. (2021) ranged from 0.31 ug kg! to 13.48 ug kg
I (with an average and median of 2.14 pg kg'! and 1.344 ug kg'!, respectively) and from 0.294 pg
kg to 76.6 ug kg! (with an average and median of 10.65 ug kg! and 6.02 ug kg'!, respectively),
respectively (assuming that the urine density is 1.0 kg L-!). The intake rates of naphthalene for the
population in Shenzhen via food consumption by Ding et al. (2013) were estimated as 9.98 x 10-3
mg d-! (males) and 8.48 x 103 mg d-! (females).
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127 S7. Results of sensitivity tests
128 Here, this study supported the results of sensitivity tests on the total steady-state mass of NAP and
129 the total steady-state BFs of 1-OHN and 2-OHN. In detail, the mean value and S.D. are displayed
130 in Table S6 and S7 after the 10% variation of each related first-order kinetics-based rate constants
131 for the specific sensitivity test.

132 Table S6. Summary of the sensitivity test on the total steady-state mass of NAP.

Steady-state mass of NAP in body compartments (mg)

Parameter Variation p p p 5
Mp Blood Mp Liver Mp Lung Mp Kidney
0 9.31 24.6 9.25 1.57
Kgiof Liver 10% 8.56 22.6
-10% 10.2 272
Mean+S.D.  9.39+0.832 24.9+2.30
Kpiveropite 10% 931 24.6
-10% 9.32 247
Mean+S.D.  9.31+0.005 24.6+0.014
Kpive 5 10% 10.1 245
-10% 8.48 248
Mean+S.D.  9.31+0.830 24.6+0.168
K fiver 10% 8.52 24.8
-10% 10.3 245
Mean+S.D.  9.39+0.871 24.6+0.176
K umga 10% 9.24 9.16
-10% 9.39 9.35
Mean+S.D.  9.31+0.075 9.25 % 0.096
KLung—5 10% 9.38 8.49
-10% 9.23 10.16
Mean+S.D.  9.30+0.076 9.33+0.835
K- Lung 10% 9.25 9.98
-10% 9.38 8.51
Mean+S.D.  9.31+0.066 9.25 +0.734
Kiidnoy—u 10% 9.31 1.57
-10% 931 1.57
Mean+S.D.  9.31+0.001 1.57 + 0.000
Kiidnoy—5 10% 9.31 1.43
-10% 931 1.74
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Mean+S.D.  9.31+0.001 1.59 +0.158
kg Koney 10% 9.31 1.73
-10% 9.31 1.41
Mean+S.D.  9.31+0.001 1.57 +0.157
133
134

135 Table S7. Summary of the sensitivity test on the total steady-state BFs of 1-OHN and 2-OHN.

Parameter

Variation

Steady-state BFs of NAP’s metabolites in biofluids (d/kg)

BFP—>M,i,Blood,r

BF

BFP—>M,i,Bile,r

P-M,i,Urine,r
1-OHN 2-OHN 1-OHN 2-OHN 1-OHN 2-OHN
0 0.190 0.173 0.036 0.043 23.9 19.2
Ky e oo 10% 0.177 0.163 20.3 16.4
-10% 0.204 0.185 28.5 22.7
Mean=S.D.  0.190+£0.013  0.174+0.011 244410 19.5+3.17
kMt 10% 0.202 0.183 232 18.5
-10% 0.176 0.162 24.6 19.9
Mean=S.D.  0.189+0.013  0.173+0.011 23.9£0.740  19.2+0.711
gL 10% 0.177 0.163 24.6 19.8
-10% 0.204 0.185 23.1 18.4
Mean=S.D.  0.190+0.013  0.174+0.011 2380742 19.1£0.713
Ky 10% 0.190 0.173
-10% 0.190 0.173
Mean=S.D.  0.190%0.000  0.173 +0.000
KLumsp 10% 0.190 0.173
-10% 0.190 0.173
Mean=S.D.  0.190%0.000  0.173 +0.000
kg oing 10% 0.190 0.173
-10% 0.190 0.173
Mean=S.D.  0.190%0.000  0.173 +0.000
Kiidneyu 10% 0.184 0.167 0.035 0.042
-10% 0.196 0.180 0.037 0.045
Mean=S.D.  0.190+0.006  0.173+0.006  0.036+0.001  0.044 +0.002
KiidmeyB 10% 0.195 0.179 0.034 0.041
-10% 0.183 0.166 0.039 0.046
Mean=S.D.  0.189+£0.006  0.173+0.006  0.037+0.003  0.044 = 0.003
Ko Krdney 10% 0.184 0.167 0.039 0.046
-10% 0.196 0.180 0.034 0.041
Mean=S.D.  0.190£0.006  0.173+0.006  0.036+0.003  0.043 =0.003
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