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-~ ®BESHRICIE, MBFREFEREDEEILZTNEN13,900%
1f278,000 ng/mLé=iEE%E RLT=,

— MIEFTERERENRBOON, FERBMOAUCO-nf) (FEH
£ 7,080% T 122,000 h-ng/mLT&H> 1=,

~  MEEhORES SHEEL T, CSFh B R BB EXIRE55
BIZFNFNS57RT1,870 ng/mlLERLT-, CSF/MEEHEE
LR, EEICEI>F-(REE1BR LIET3% M5 5%) .
100 mg/kg#% 5% O CSF/MIEHPAUCLLEIL 1.1% TH o=,

ﬁ % (2) ova -7
OPR5# DPK

10% 1A100 mglkg OPERIRNIZ 5

~  BE5HRICIE, mMEERAILFZE LREXENETN2,890
B 136,200 ng/mLEEiREL RL -,

— CSFhF /LA ENREIEMERREICHEL TBELMIC
B, ZREBEXFhFh222 R13,020 ng/mLTH-o71=,
100 mg#t 585D CFS/MIEhAUCEL R [ HI9% TH- T,

— CSFHEMARBIYERIZOPEZ100 mg/kgiR 5L -5, &
E#%2BME ClIRBEh, £0IREL 58.505235 ng/mL
T 1=, CSF/MFERRELFEIIIEBIZEL, :EEX'C%H 3
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Pharmacokinetic parameters of OC in plasma and CSF
after single intravenous (bolus) administration of 10
and 100 mg/kg OC (free base equivalents) to male

rats -
Parameter Unit Plasma CSF
10 mgfkg OC 100 mg/kg OC 10 mghkg CC 100 mghg OC

Cmax [ng/mL] 13200 278000 57.0 1870
tmax [hl 0.083 0.083 0.083 0.083
t1/2 thl 1.59 1.51 0.722* 1.45
AUC(0-inf) [h-ng/mL] 7080 122000 54.7% 1380

CL [mL{{min*kg)] 23.5 13.7 -

Vss [LWkg] 1.1 0.456

* Rough estimates

(b D2 IN—T

Pharmacokinetic parameters of OP and OC in plasma.and CSF after
single intravenous (bolus) administration of 10 and 100 mg/kg OP (free
base equivalents) to male rats

Analyte: OP Plasma CSF
Parameter Unit 10 mg/kg OP 100 mg/kg OP 10 mgkg OP 100 mg/kg OP
Cmax [ng/mL] 2890 36200 222 3020
tmax [n] 0.083 0.083 0.083 0.083
112 fhl 1.58 1.00 0.406 1.04
AUC(0-inf) [h'ng/mL] 1430 18900 114 1820
CL [mLi{min*kg)] 117 88.3 - -
Vss ILkg]) 4.25 298 - -
Analyte: OC Plasma CSF
Parameter Unit 10 mg/kg OP 100 mglkg OP 10 mgfkg OP 100 mg/kg OP
Cmax [ngimL] 2150 25900 BLG™ 235
tmax (i 0.083 0.083 NG » 0.25
t1/2 [h] 1.48 1.86 NG *** NG ***
AUC(G-inf) fh-ng/mL] 3340 43600 NG *** NC ***

* Rough estimates

** Below limit of quantification (OC): 10 ng/mL

*** not calculated
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Transport of OP and OC by P-gp MDR1/Mdr1a
using transporter expressing polarized cell lines

o
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Substrate Inhibitor Cell lines used to study P-gp mediated Mean passive
transport (transport ratios in apical direction) permeability
{mean of 2 independent studies) Pe{nmis)*
Control cells Cells expressing human or Control cells
mouse P-gp
LLC-PK1 LLC-Mdr1a LLC-MDR1 LLC-PK1
Digoxin{tracer) - 1.97 14.7 20.5
Digoxin{tracer} Verapamil{80p M) 113 2.96 1.36 414
OP{5uM) - 1.3 914 1.4
OP{5uM} Verapamil(80.LM) 1.03 1.42 1.04 414
OC(5uM) - ]- 0.94 1.16 1.05
OC(5uM) Verapamil{80LM) 1.23 1.04 0.87 4.81

Method: Transcellular transport of the radiolabeled OP and QC with the polarized cells expressing the transporters
was assessed. The transport was determined in both directions (kasolateral to apical and apical to basolateral) in
triplicates and the ratios calculated. The quality of cell monobyers was verified by the lack of Lucifer yellow leakage
and the expression of MDR1 was determined by transport of model substrates digoxin(MDR1) in the same study.
*Mean a to b and b to a of fwo experiments
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Transport of OP by BCRP/Bcrp1 and
i . . . ey D Hp—7
MRP2 using transporter expressing polarized cell lines

Substrate Cell lines used to study BCRP/Berp1 mediated transport
{transport ratios in apical direction)
Control cells Cells expressing transporters
MDCKII M-BCRP M-Bcrp1
{mean=*SD; n=4 or §) | (mean, n=2) {mean, n=3)
PhIP{2uM) 0.97£0.124 7.55 44.5
OP(5uM) 4.44 30.953 7.44 4.33
Substrate Cell lines used to study MRP2 mediated transport
(transport ratios in apical direction)
Control celis Cells expressing transporter
MDCKII (mean, n=2) M-MRP2 {mean, n=2)
Saquinavir(3uM)* 1.52 5.22
OP{5LM)* 1.19 0.99

Method: The experiment was performed by the same method as Rgp transport assay, using MDCKII cells expressing each transporier.
The quality of cell monolayers was verified by the lack of inulin leakage and the expression of each fransporter was determined by
transport of the model substrates in the same study (PhIP for BCRP/Berp1 and Saquinavir for MRP2}).

* Elacridar (1 uM) was added to block endogencus P-gp activity of the MDCKII cells.
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o InvitrolZB 1T B HES YRROA EILESE L TRTI5—
HiEHIZIEEIZIE<L(< 0.2 pmol/min/mg) FKETYRKD
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o FEFRIZ. $IESY T Din vitro A 2 LA EIL TRT5—
B5E M ($90.3 pmol/min/mg) 1E. BTV~ FFDEH (89
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Esterase Activities of Liver and Brain S9 & oan—v
Fractions Towards Oseltamivir and
positive control (Paranitrophenyl Acetate)

Gender Age Organ Paranitrophenol Oseltamivir Carboxylate
{PND) Generation Rate Generation Rate* (pmol/minimg)
{nmol/min/mg) .
male 7 brain a0 <0.2
female 7 brain 92 <0.2
male 42 brain 112 0.52+0.06
female 42 brain 70 0.60+0.13
male 7 liver 467 0.33+0.11
female 7 liver 538 0.3430.13
male 42 liver 1446 2.11+0.04
female 42 liver 1001 1.37x=0.11
Rat liver 59+ 1282 1.424+0.23
Human liver $9* 757 13111

Incubation with brain and liver $9 subcellular fractions from 7 day old and 42 day old rats or with
commercially available rat and human liver S8 fractions.

*mean +=SD, **commercially available S9
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Results (1) @enar
PC12 celi neuraminidase
500
400
- 300 — PCI12+0C
B —1—PC12+0P
200
i COTRYOL
100
10 100 1000 10000
Oseltamivir (LM)

Test of neuraminidase activity in PC12 cells using a generally accepted assay by
cleavage of a flucrogenic substrate 2'-(4-Methylumbelliferyl}-o-D-N-

acetylneuraminic acid. Control: Cell-free buffer with the indicated concentrations of

OC; RFU=Relative fluorescent units

Results (2)

Neuraminidase activity
in the microsome (1)
and membrane (2)
fractions from brain
(Wistar rat).

Note that the scluble
protein fraction is
devoid of
neuraminidase activity
(not shown)

|
M

Gy OOz I3
Neuraminidase in rat brain
140.0
_ 1208 M, |
e 133'3 = - pe i3 palist 1
$ e “—m—pallet 2
; 43,0 - __bac_!cg_raum!'
200 =
8.0 T T
0 100 1000 1000C
Oseltamivir phosphate {uUM)
Neuraminidase in rat brain
g d o petiat 1
8 a0 —ip—pellat 2
: a0 —— batkground
20 :
) e g e e T
19 100 000 10000
Oseltamivir carboxylate (U}

G
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