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tions of thc sialidases inside the cells nor the Slalldasc actmty
followmg éxogenous addition of substratcs. .
_ DISCUSSION -
- In the present study, we explored the inhibitory effects of

ANTIMICROB. AGENTS CHEMOTHER.

NEU1, NEU3, or NEU4 human ‘sialidases while zanamivir
exhibits inhibitory "effects in the micromolar range against

“NEU3 as the most sensitive form. We cannot arrive at any firm

concluﬁions at present regarding the potential association be-.

ser: Tzmiflu and the abnormal bchawor and deaths reported .

. among Japanese teemagers with influcnza vims infection

oseltamivir and zanamivir 6n four human sialidases using their ~

recombinarit proteins. The cffects were examined by two meth-

treated with-the drug, but our results do indicate that the drug

" might not exert any direct effects on the ganglioside-specific

. ods, namely, measurement of the mhibltory activity in sialidase -

.activity assays and estimation of the reduced desfalylation of
endogenous: glycoprotein and glycolipid substrates ‘inside the

plasma membrane-associated sialidase NEU3, expressed abun-

" dantly in the brain. The present resalis were obtained with only
_ recombinant enzymes, and we also need to stress that the

cells. Recesit observations have suggested a possible mhlbxlory .

potcntaal of oseltamivir against endogenous sialidases. In mice,

. the drug decreascd the GM1 of activated-CD3* T cells in-

“fected 'with a respiratory syncytial virus (18) and also blocked

-GM1-mediated opioid hyperalgesia induced by low doses of -

:-morphine (5). In rats, it exhibited ncuroexcxtatoxy effects, es- .
"pecially under condlﬁons of simultanecus administration of ~-
‘ethanol (10} With these animal models, Thowever, no direct

inl‘nbxtory effects of the drugs on cndogcnous sialidases cquld
be shown. We do not yet know the molecular mechanisms

' underlying these phenomena at present, but our data suggest

‘fol!owmg administration of a 10-mg dose (http:/fus. gsk.com ’

observed effects might not directly reflect the effects that might
be observed wnder-physiclogical conditions inside the cells,
Since the plasma concentration of oseltamivir carboxylate is,
reported to be 1.2 nM following oral administration of the

) _75-mg- capsule twice daily to patients “Chttpewww. rocheusa

.comlproductsltamlﬂul}, endogenous sialidase is uniikely to be
4 direct target molecule. In the case of zanamivir, the plasma
concentration i$ obsexved:to be 0.05 to 0.43 pM- within 1'to 2h

. fproducisfassetsfus_relenza, pdf). Our results also suggest neg-

that. they may not be thie direct consequences of S|alldasc in--

hibition: Decreased GM1 may not always- -be due to sialidase’

inhibition and may ziso involve other progesses; such as dis- " -

turbance of the ganglioside synthetic pathway. In a-report .on

the effects of the drugs on the sizlidases-of PC12 ceils; ‘Tamlﬂu :

" was found to inhibit Lhe sialidase activity induced by nerve
growth factor:dependent Trk receptor: activation (29): Al-

. though we tried to examine the inhibitory effects under the *

same expéerimental conditions and confirmed inductjon of siali-
. -dase” activity toward 4MU-NeuAc in a nervé growth factor-
" ‘dependent manner, we were not able to’ detect any inhibitjon
.of the activity in the cells 4t 2 Tamiflu dose of 1 mM. This
“ineffectiveness of Tamifiu is probably due to the absence-or low
. expression of carboxyesterase 1 (23) and P-glycoprotein (19) in

ligible effects, although it should be borné in mind that'the
concentration in the respiratory tract after inhalation-may be

.much higher than that achieved in the blood, In‘conclusion, it

‘may be desirable to examine newly discovered drugs targeting

*viral sialidases for their effects on endogenous human siali-

. dases, in order to minimize potential side effects in patients.
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Abstract

- Introduction: Oseltamivir phosphate (Témiﬂu)’ is an orally active anti-influenza drug, which is hydrolyzed by esterase 1o its carboxylate”
metabolite’ Ro 64-0802 with. potent activity .to inhibit the influenza viris. The abnormal behavidr and death’ associated with the use of
oseltamivir have developed into a major problem in Japan where Tamiflu is often prescribed for seasonal influenza. If is critical to determine

the amount of oseltamivir and Ro 64-0802 in the human brain and to cluc:datc the relationship between' their amounts and neuropsychlatnc to-

side effects. The aim of this study was to evaluate [!'Closeltamivir and [ ICIRo 64-0802 in mice as promls lng positron emission tomography
_-(PET) ligands for measuring their amounts in living brains.

Methods: Whole-body. biodistribution ‘of I”C]oscltamivi.r and [!'CIRo 64-0802 was determined in mice usmg the dlssectlon ‘method and
micro-PET. In vitro and in vivo metabolite assay was performed in the plasma and brain of mice.
‘Results: Between 1 and 60 min after injection of [”C]oseltamlvu' and [”C]Ro 64-0802, 0.20-0,06% and 0.39-0.03% ID/g were detected in-
the mouse brains, respectively (dissection method). Radioactivity concentrations in the living brains between 0 and 90 min after injection
were measured at standardized uptake values of 0.25-0.05 for [”C}ose]tamlvu and 0.38-0.02 for (""CJRo 64-0802 (micro-PET). In vivo
metabolite assay demonstrated the presence of [!'Closeltamivir and [V'CJRo 64-0802 in the brains after [ Goseltamivir injection.
Conclusion: This study determined the distribution and metabolism of [“C}oseltamlvu' and ["C]Ro 64-0802 in mice. PET could be used to
_meagure their amounts in the living brain and to elucidate the relationship bctwccn the amounts in the brain and the side effects of Tamiflu in
the central nervous system, - .

.. .© 2009 Elsevier Inc. AJ] rights reserved. *

Keyword.f Ant:-mﬂuenza drug; [”C]Oselta:mv:r, T'CJRo 64-0802; chro-PET ‘Brain uptake

1. Introduction =~ . ' ' because suicidal or abnormal beﬁavior, f-:épecial,ly-in young
- _ . - . patients, has been reported after Tamiflu ingestion [7].
Oseltamivir phosphate (Tamiflu, Fig. 1) is an orally active At present, the Japari label of the drug specifies thatthe -

" anti-influenza drug for the treatment of influenza-types A and drug should not be administrated to young patients as there
. B [1-3]. It is a prodrug that is hydrolyzed by esterase to its " isa possible risk of nel_lrologlcal adverse effects [8], but the
carboxylate metabolite Ro 64-0802 (Fig.-1), 4 potent inhibitor mechanisms ' of this abnormal behavior are uncertain.
of the influenza virus [4—6]. This drug is regularly prescribed ‘Oseltamivir may affect the central nervous system (CNS)

as a treatment for seasonal influenza in Japan, and Japanese :because neuraminidase, a key enzyme -relative to the
coensumption accounts for up to 75% of all Tamiflu use world- . proliferation of influenza vims inhibited by Ro 64-0802,
“wide. However, the safety of oseltamivir has been questioned ~  plays a wle in CNS development and impulse conduction

[9—11]. In.vitro study on brain slices demonstrated that Ro
64-0802 had clear effects on netronal excitability and
oseltamivir enhanced hippocampal network synchromza—

* Cotresponding author. Tel.: +81 43 206 4041; fax: +81 43 206 3261. tion {12,13]. A high dose of oseltamivir damaged the brain
E-mail address: zhang@nirs.go.jp (M.-R. Zhang). of experimental animals-and was likely caused by uptake of

0969-8051/8 ~ see front matter © 2609 Elsevier Inc. All nghts'reserved. . *

" doi:10.1016/j.oucmedbio.2008.10.008
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Fig. 1. Chermical structures of {!/Closeltamivis and ["'CjRo 64-0802.

“oseltamivir andfor Ro 64-0802 into the: CNS. Thus,
although it is believed that the two compounds do not
-easily pass the blood—brain batrier (BBB), they may enter
the brain if the BBB is .immaturé or damaged [14].
However, the presence and amouhts of oseltamivir and Ro
64-0802 in the human brain, and.the relationship between

A. Hatori et al. / Nucléar Medicine and Biglogy 36 (2009) 47-55

" Pure Indusiries (Osaka, Japan). Carbon-11 was produced by

. their presence and the, side’ offects of Tamiflu, have not

been elucidated clearly [15—-18}, :

Positron emission tomography (PET) is a nseful :magmg
- modality employing radioactive ligands labeled with positron-

emitting radioactive isotopes, such as carbon-11 (1C; half tife:

20.3 min), flucrine-18, nitrogen-13 and oxygen-15 [19]. PET
can be used to provide pharmacokinetic and pharmacody-

namic information about a diug to determine drug efficacy and .

potential biochemical mechanisms of drug action, including

the adverse and toxic effects. Since influenza-is a serious-

seasonal illness, especially in the winter, and Tamiflu is the

first-choice driig {20,211, it is critical-to determine the presence

and amount of oseltamivir and Ro 64-0802 in the human brain

and to explore the relationship between their uptake and side -

_effects on the brain. The effectiveness of PET on the living
body.prompted us to label oseltamivir and Ro 64-0802 with a
positron emitter isotope and to measure their amounts in brains
using radiolabeled figands.

_We have recently, synthesized [11C]oseltaniivir and {1'C]
Ro 64-0802 and determined their presence in mouse brains |

" using the dissection method [22}. Here, to-aim their clinical

" uscfulness, we performed a detailed preclinical. evaluation of
. ['C]oscltamivir and [*'C]Ro 64-0802, respectively. Using a
dissection method and a small-animal PET (micro-PET), we
determined the biodistribution of ' Closeltamivir and [*C]

Ro 64-0802 in various organs of the mouse, including the

brain. To ehicidate ‘the putative influence of radioactive
metabolites on PET imaging and data analysis, we then

64-0802 in the brain and the plasma of mice. -
© 2, Materials and methods

2.1, General.-

Oseltamivir phosphate was purchased from Sequoia
Research Products (Pangbourne, UK). Ro 64-0802 was

examined the metabolism of [*'Closelfamivir and [N'ClRo

2 SN

synthesized by hydrolyzing oseltamivir with 1% NaOH

of analytic or high-performance liquid chromatography’

" solution in our laboratory; All chemicals and solvents were .

(HPLC) grade from Aldrich (Milwankee, WI) and Walko -

UN(p, o)!'C muclear reaction using CYPRIS HMIi8
cyclotron (Sumitomo Heavy Industry, Tokyo, Japan). A
«dose calibrator (IGC-3R Curiemeter; Aloka, Tokyo, Japan).
was used for all radioactivity measurernents if not

otherwise " stated. Reverse-phase HPLC was performed

using a JASCO- (JASCO, Tokyo, Japan) -system: effluent

radioactivity was determined using a Ng'I'(TI) scintillation -

detector system.

2.2, Production of [ CJoseltamivir and ["'CJRo 64-0802

Radiosynthesis of [\!Closeltamivir and ['C]Ro 64-0802: . |

has heen previously published by us -elsewhere [22).
Briefly, ['!C]AcCl [23], 2 labeling agent for radiosynthesis,

[24]. Purified {{'"CJAcCl was reacted with the Precursor

[22] in the presence of Et3N for 3 min at 80°C, followed by -
treatment with 6 N HCL After the two-step reactions, the -

“was prepared by reacting methylmagnesitm bromide with. .
[MCJCO,, followed by chlorination with oxalyl chloride

radioactive mixture was purified by HPLC [Waters . -

CH,GN/H,O/Et;N (30/70/1), 5 ml/min, 254. nm] to give
[!'Closeltamivir. [''C]Oseltamivir was then hydrolyzed
with 1% NaOH for-5 min at 100°C to yield [''CJRo 64-

0802. From the ¢nd of bombardment, the synthesis times of

[ Closeltamivir and [''CJRo 64-0802 were about 30 and
35 min, respectively. Starting ‘from cyclotron-produced
[11CICO, of 30-37 GBg, [*'Closeltamivir (z=5) or. ¢y

Ro 64-0802 (n=3) was produced with 450-1130 MBq as- ..

an injectable solution.

" XBridge Prep C18 5 pm column, 10 mm IDx250- mm, °

Radiochemical purity; identity and spéciﬁc activity were -

assayed by analytical HPLC (CAPCELL PAK Cyg columi: . .

4.6 mm IDx250 mm). The refention. time (fg) was 6.5 min

© for [''CJoseltamivir [CH;CN/H,O/EtsN (30/70/0.1),

1.0 mlmin, 254 nm] and 5.2 min for ['C]Ro 64-0802

[CH;OH/pH 6.8 phosphate buffer (4/6), 1.0 mlmin, 210 nm],

respectively. The identity was confirmeéd by coinjecting with
the comesponding nonradicactive sample. Radiochemical

purity was >98% for [''Closeltamivir (+=5) and >97% for -
[MCJRo 64-0802 (n=3), and the specific activity was =

averaged to be 8.9 GBq/jtmol a§ determined from the mass

 measured from HPLC UV analysis. .

2.3. Animals

* Male mice weighing 3040 g (ddY, 7-8 weeks, SLC,
. Shizuoka, Japan) were used. The animals were maintained
and handled in accordance with recommendations by the U.. "~

© . S. National Institates of Health and our guidelines

‘(National Institute of Radiological Sciences, NIRS, Chiba,

Japan). The studies were approved by the Animal Ethics
Committee of NIRS. :
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", 2.4, Biodistribution study

~ 2.4.1. Dissection method
A saline solution of [''Closeltamivir or [!!CJRo 64-
0802 (average, 15 MBq/200 ul) was injected into mice
. through the tail-vein. Four mice were sacrificed by cervical
_ dislocation at 1, 5, 15, 30 or 60 min after injection. The
" whole-brain, liver, lung, heart, kidnéy, stomach, small
“intestine, spleen, large intestine, muscle and blood samples
were quickly removed. The radioactivity present in these
‘tissues was measured using a 1480 Wizard gamma counter
. (PerkinElmer. Japan, Yokohama, Japan) and expressed as a
percentage of thé injected dose per gram of wet tissue (%
ID/g; meantS.D., n=4). All radioactivity measprements

were corrected for decay.

" 2.4.2. Micro-PET

PET scans were performed using a small-animal PET

_Invéon scanner {Siemens-Medical Solutions USA, Knox-
“ville, TN). These experimients were performed three times
" for each ligand using different mice (22=3). Prior to the scans,
the mice were anesthetized with 1.5% (v/v) isoflurane: After
fransmission 'scaus for attenuation correction for 2 cycles
(803 s) using a 37Co pomt source, dynamic emission scans

were acquired over 90 min in & 3D list mode with an energy

window of 350-650 keV. [!C]Oséltamivir or [“C]Ro 64-
- 0802 (average 15 MBq/100-300 pl) was m_]ected via the
‘tail vein, while the animals were positioned on the scanner
. bed before a dynamic PET study was acquired for 90, rhin.
All list-mode data were sorted info 3D sinograms, which
“were then Fourier rebinned into 2D sinograms-(frames, 4x1,
"8x2 and 20x5 min). Dynamic images were reconstrucied
* with filtered back-projection using a Ramp filter. Regions
of interest (ROIs) were placed onthe braln lung, heart, liver,

kidney and so forth using ASIPro VM (Analysis Tools -

and System Setup/Diagnostlcs Tool S:emens Medlcal
Solullons USA).
" Time—activity curves (conected for decay) in the ‘oigans

‘were obtained for each.scan. ‘For imageé analysis,” CAPP -

" software, version 7.1 (CTI/Siemens), was used. Images were
calibrated to standardized uptake values (SUVs) or to units of
© becquerel per milliliter. The SUV was calculated according
_to the following formula: measured activity concentration

(Bg/ml)xbady weight (g)/injected activity (Bq).

2 5. Metabolite assay in plasma and brain homogenate

2.5.1. In vitro .
After mice (=3 for each ligand) were sacrificed by

- cervical dislocation, blood and whole-brain samples were .

removed quickly from mice. A blood sample was centri-
fuged at 15,000 rpm for 2 min at 4°C to separate plasma,

300 pl of which was collected and stored at. 0°C until used. -

The brain was homogenized in’ threefold volume of 50 mM
phosphate buffer (pH 7.4) and also stored ‘at 0°C until used.

The plasma and. brain homogenate should be used for

. incubation within 30 min, respectively.

63

. After preincubation of plasma (130 ul) and brain homo--
genate (200 pl) at 37°C for 5 min, [ Closeltamiviror [''CJRo
64-0802 (0.4 MBq/0.24 nmol/10 y1I) was added to the tissues,
respectively, At 1, 5, 15 and 30 min after incubation, 15 pl of
the incubation mixture was withdrawn and immediatelyadded .
to 45 pl of CH;CN. The mixture was vortexed for

‘deproteination within 15 s and centrifuged at 15,000 rpm for

2 min at 4°C. The supernatant was collected for analysis.
.An ‘aliquot of the supematant (10 pl) prépared from the

- plasma or brain homogenate was developed in the following

thin-layer chromatography (TLC) mobile phase: CHCly/
CH;0H/AcOH (5/2/0.1). The TLC plate was air-dried and

" placed in contact with a imagiug plate” (BAS-MS2025,

FUJIFILM Co., Tokyo) for 60 min, and the radioactivity
distribution on the plate was analyzed using a “Bio-Imaging
Analyzer (BAS-5000, FUJIFILM Co.). The percentage of

. T"Closeltamivir (Rg: 0.75) or. [""CIRo 64-0802 (Ry: 0.38) to
- total radioactivity on the TLC chromatogram was calenlated

as %=(peak area for [*'C]ligand/total peak area)x100.
Afler radiocactivity decay, the protein ‘concentration in
each incubation mixture was measured by the Lowry

" method. From ["C]oseltarmvu experiment, the formation

raté of ['*CJRo 64-0802 in plasma profein and brain profein

.was calculated as:

F=(4 x R)/(100x Px ol

where F is the [''C]Ro 64-0802 formation rate (pmol/rnmf
mg protein), A is the amount of [“C]oseltamwlr added to the
incubation mixture (pmol); R is the percentage of [''C]Ro
64-0802 at an observation tinie point (%), P is the protein
concentration in plasma or brain incubation mixture (mg
protein/tube) and T'is the observation time {min).

2.5:2. Invivo :
After intravenous injection of ["C]oseltamwu‘ (30—

44 MBq/2_00—300 pl) into mice (#=3), these mice were

sacrificed by cervical. dislocation at' 1, 5, 15 and 30 min.
Blood (0.5~1.0 ml) and whole-brain samples were removed
quickly. The blood sample was centrifuged at 15,000 rpm for
2 min at 4°C to scparate plasma, which (300 pl) was
collected in a test tube containing CH3CN (300 ul). After the

" tube was vortexed for 15 s and centrifuged at 15,000 rpm for

2 min for deproteinization, the supernatant was collected and
diluted with the same amount of distilled water for analysis.

* At the same time, the mouse brains were homogenized in

twofold volume of ice-cooled phosphate buffer (pH 7.4)
solution. The komogenate was centrifuged at 15,000 rpm for*
2 min at 4°C, and the supematant was collected and
deproteinized for analysis.

An aliquot of the sample (100500 pl) prepared from the
plasma or brain homogenate was injected into the analytic

" HPLC system and analyzed for {! Closeltamivir under the

same conditions described above except for a flow rate of
1.5 ml/min. The percentage of [! IC]oseltammr {tr=5.6 min)
or [""C]Ro. 64-0802 (fz=2.4 min) to total radioactivity
(corrected for decay) on the HPLC chromatogram was
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-~ calculated as %=(peak area for [“C]hgandftotal peak
area)x100. The recovery ratio of radioactivity eluted from
- the HPLC column was >95% for the plasma- and brain
homogenate samples.

3. Reeults
'3 L Bzodtsmbuaon
The. biodistribution of [“C]oseltamxvu and [”C]Ro 64-
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“and muscle. Radloactmty accumulated in the laxge mtestme :

over time. The lowest radioactivity was found in the brain
(0.2010.01% at 1 min, 0.16:0.01% at 5 min, 0.140.01% at .
15 min, 0.0940.02% at 30 min and 0.06:0.02% D/g at
60 min after injection). Despite the low ieveI the decrease’

- rate of radioactivity-in the brain was much slower than that in

0802 in mice was measured as the decay-corrected :

: pementagc injected activity per gram of tissue (% D/g).
" . Fig. 2A-shows the data of [ lC]oseltamwn in 11 specific

' the blood. Calculated from the averaged weight (0.45 g) of

the mouse brains used here, 0.09-0.027% of injected {*'C]

‘oseltamivir was present in the whole’ brains between 1 and

60 min after injection..
Fig. 2B shows the data of [''CJRo 64-0802 m the same

* - regions as in the ["C]oseltamwu experiment. [ C]Ro 64-

- regjobs of mice, Afterthe tracer injection, high initial uptake .

. of radioactivity was found in the blood; lung and heart,

followed by a rapid decrease of radloacuv:ly in these organs. ..

- Radioactivity accumulated in the tiver, small intestine .and’
kidney from the early time point, peaked at about 15 min and

.0802 displayed higher initial radioactivity in the bidod and °
then faster washout from the bloed than [”C]oseltarmvxr L
: "descnbed above. A high level of radloacthty was detected

in the kidney, which decreased rapidly from 5. min after the

* tracer mjectlon Except in the kidney, radioactivity concen-.

declined until. the end of this experiment. The maximum. -
- lével ‘of radicactivity was detected in the kidney among alt .

- the-organs examined. Compared to other peripheral organs,

. relatively low uptake was measured in the spleen, stomach .

A 35 ; o
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tration in the other organs was extremely low. In the brain, .
radioactivity was 0.39+0.08% at 1 min, 0.19+0.06% at

- 5 'min, 0.08+0.01% af 15 min, 0.06:0.02% at 30 min‘and
0.03£0.01% ID/g at. 60 min after injection. Calculated from =
‘the averaged weight (0.45 g) of the mouse brains used here,

u

 lung’. . Heanl  Liver . Spleen Kldney Slomach Small. Muscle Large -
: ) intestine

intestine

Museie Large

intostine intestine

Flg 2 Biodistribution in mice (n—4 for mch !1gand) by the dlssechon method.. Rad.loachwty was expressed as the percentags of the m_]ecled dose per gram of
tissue or organi (% ID/g; rocandS.D., n=4). (A) ["'Closeltamivir. (B) [''C]Ro 64-0802.
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A

8-1 min 4.6 min

{*'C)Rc 520802

- 4-8 min 14-16 min

25-30min  -55-30 min- 85-90 min- -

Flg 3. Typical static micro-PET i images at different time points after racer injection. (A) ["C]oseltamwxr B) ["CIRo 64-0802. PETscans were performed for

three mice for each ligand.

-0 176 -0.014% of mjected [“C]Ro 64- 0802 was present in
the whole brains within this’ experiment.

3.2. Micro-PET

The biodistribution of ['!Closeltamivir and [''C]Ro 64-.

0802 'in ‘mice- was determined by micro-PET scans.” All
" micro-PET images were corrected for decay. Fig. 3 shows
" two typical PET images of mice ai different time points
after’ injection of [''Closeltamivir (Fig. 3A) and ["'CIRo
- 64-0802 (Frg 3B). The injected dosing solution was catried
through . the vena cava to the heart, and then [''C]
- oseltamivir or [''CJR6 64-0802 was distributed to the
whole body. At 1 min after the [''Closeltamivir injection
(Fig. 3A), radioactivity immediately appeared in the lung,
heart and kidneys. Uptake in these organs peaked rapidly
and- was then eliminated. Radioactivity accumulation in
_ ‘urma:y bladder represented rapid and significant excretion

in urine. High radioactivity in the liver, gall bladder and

- small intestine from the early time period also suggested
biliary excretion of radioactivity. Radioactive concentra-
tions in liver and other tissues and organs, except digestive
organs and wrinary bladder, decreased gradually around
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16 min after injection. On the other hand, after the injection
of ["'CJRo 64-0802, the’ rénal.elilinafion pathways.
dominated the whole-body dist"rih_ution.‘ Most radicactivity
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Fig. 4. Time—activity curves of [*'Closcitamnivic and ["'CIRo 64-6302 in
mouse brains {(7=3. for each ligand). Radioactivity was detected and- -
expressed as SUV. The SUV (mean5.D,, n=3) was calculated according to

the following formula: mehsured activity concentration (Bg/mi)*body’
weight (g)/finjected activity (Bq).
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decreased by 5 min afler the injectior of both hgands After-
this phase of initial rapid decline, from 10 min to the end (90
min) of the PET eXperiments, the radioactivity level in the -
brains -decreased slowly, from SUV 0.11 to 0.05 for ['!C}]

-oseltamivir and from SUV 0:12 to 0.02 for [“C]Ro 64-0802. ..

3.3, Metabohte assay _. :

Fig. 5 shows the in vitro. metabolic. results of [1C] -
oseltamivir and [''C]JRo 64-0802 in :the plasma and brain
homogenate of mice. After.incubation of [*'Closeltamivir

. witl plasma, [*'Closeltamivir was rapidly metabolized to
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) Fig. 5. Percenlage (mmn:l:S D.; n—3) of ! 1Cl]()5t=:lmr1'1nr11" and [“C]Ro 64-

0802 in the plasma and brain homogenate of mice (=3) at four tlme points " -

after inctbation of [”C]oseltamwlr .

was rapldly cleared ﬁ'om the kldneys and dlrectly excreted .

by the bladder.

Quantitativé results of the radloachv:ly concentratlons of

"["C]oseltammr and ["'CJRo 64-0802 in theé brains overtime - .
exposing this ligand to.the plasma and brain homogenale for -

~are shown in Fig. 4. Despite the relatively high initial uptake,
about 50% of hlghest radloacnvuy in the brain had rapldly

A
40 ¢

Plasma

" pmolimg protein

10 15 "20 25 30
" Incubation fima {min)

-~ pmolimg protein.

[''CJRo 64:0802. The fraction corresponding to unmetabo- -
Tized [”C]oseltamlvnr in the plasma decreased to 25% at

' 5'min. and had almost dlsappeared at 15 min. In the brain

homogenate [”C]oseltamlvu displdyed a slight decrease -
over time..['!C]Ro 64-0802 was identified with radic-TLC
‘as the main radioactive metabolite. Fig. 6 shows the amotinis

~ of ['CIR6 64-0802 produced by the enzymatic hydrolysis of .
[*'Closeltamivir i in the plasma (Fig. 6A).and brain homo-

genate (Fig. 6B). The formation rate of ['CJRo 64-0802 in -

. the plasma by 5 min was calculated as 5.1 pmol/min/mg
.. protein. In.the brain Homogenate, its formation rate by. =
""15 min was calculated as 0.02 pmol/min/mg protéin. The iti
. vitro enzymatic activity hydrolyzmg [”C]oseltaxmvu to
- ['*C]Ro 64-0802 in the brain ¥ was about 250 times lower than
.that in the plasma, '

On the.other hand; [“C]Ro 64-0802 was, stable’ whien

30 min.
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. Fig. 6. Amounfs (meani:S D., ©=3} of ["C]Ro 64-0802 produced by enzymatic hydrolysis of ["C]oselta:mwr in the p!asma (A) and bram homogenate'(B) of -

“mice (nHB) at four time points afier mcubahon of ["'Coseltamivir.
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