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Parosetine  Jfi ek IS HORPE A1 & LT O AT AEPE D Bedt

A =

FERAL B

By WAkte ‘= UERIGEEEREZETZEZRRTD 2 TH 5 paroxetine o H F#{k o fifi
2B BIREMEIRAI L LT O RIREME S SEME L7z, 3H-paroxetine %~ 7 I BRI E- L, TRRRATICANRZS
2B BN ZRE LR, MR IR RHEOERN RO, LhLEdb, ickiFs
AN LIS v Y 7 Tdh 5 paroxetine 3 2V € /) 7 I VERIEEROHEIZ X - TED LA
>7z. & biz, 3H-paroxetine d~ 7 AFHZBIFS A V€ F uEAMEROBRE XV, Mic bERNES
BB EEICEET L o, £, FU—VBRE 1 RBZOMICEIT 5 REHEHEE TLC B X
U HPLC T/ L7ofER, REETH D 2 eafllo7-. DLEDOFERE XY, 3H-paroxetine (Xt w h=>D
REER L LT OMOBKEEREICSATE 2 EEEAIC R 3 REMNS D 5 LBbh 5.

L. F &

Paroxetine (Fig. 1) 1338/ T2 BRI & v
M= BRI EER 2 ET 2 EZRRBH O oF
TH oD, RERHBR=ZFRFRZH O 2k imipra-
mine 3% %. 3H-paroxetine & 3H-imipramine {3
B X UCM/MRIZE TS e b= BRI 2
BRIICSAATEZLAHESRT N 33D,
IR, Zh DO BE Bmax) 235 DIFER
R=% Y VEIREZEW TR LTV Z LA
HEEHhTW36D, %7-, 3H-imipramine (2343
2R RN ARSI b BBEICEFEET S L
BHPEEIHRTNBE9),

i, bihbihix 3H-paroxetine A3 7 z KN
tu b= VERRIMOA v ERAIEICENTS
CHITVETHBZ LERELLOD, £,
<7 2128 1F 3 3H-paroxetine D {A&PNEHEE % HEt
LR, Mi~OBSEEBOEES IR ITEL, M
BEERE D 72 0 O BN I HEHESERNIC 72 2 T REME
PR SN0 THRET 3.

* RBILRER AR SR L 2T FE =
Zf uE1H 23
BiEZf  t4ES R 15 H
BIRIFERSG | LB RBILTHERET 985 (B 729-02)
BRI AR ML Fe =
B A % =

I. 5 ik

1. FEams S URE

3H-paroxetine (1,032.3 GBg/mmol (27.9 Ci/
mmol)) {x New England Nuclear (Boston, MA,
USA) X Y f A L 7=. Paroxetine (% Beecham
Pharmaceuticals (Surrey, UK) & v #£{t% =i} 7.
Desipramine 33 X U8 GBR 12909 (1 %t # i1 Sigma
Chemical Co. (St Louis, MO, USA) 8 X O
Research Biochemical Inc. (Wayland, MA, USA)
X VEEA L 7-. 6-nitroquipazine (% 2-chloro 6-
nitroquinoline & KRSy ORBICEVE
R L7212, 2 oo BRI HRO Hkimz ERA L
7.

2. WY R[2HBI+ 3 3H-paroxetine DIFAEHHE

EBEzx ddy #EE~v 2 30~35g) #ERAL
7-. 3H-Paroxetine (60 kBq (1.6 uCi)) 0A&FEAE
KK 02ml & = v 2 OREIRE V5 L.
FL—##E50.5, 1.0, 3.0 5 X 5.0 fEE I
T—F VRE-TER LT, Mk O B, FFE
g, S X UMEEH L TEREREL, ¥
VIAFEVEAF— (Fuh, ACS-113) TB
BEL =18, BHEZEEY v FL—va v vy
#— (7w, LSC-1000) THIE L7z HKE#ED
&1, +~_T %Dose/g TRRFL .
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Fig. 1 Chemical structure of paroxetine. (% : Position
of tritium).

RiT, BBERICR T 5 BHESAVHFROES
ZEB2L00E 2 X%, 3H-paroxetine
(60 kBq (1.6 1Ci), 1 mg/kg) &~ xIZERPNE
5L TRRICHESRES R R 2.

hoE ) 7 I VERIPEEROEEL A3 2
¥, 6-nitroquipazine (1 mg/kg), desipramine (1
mg/kg) B X U' GBR 12909 (1 mg/kg) # <=7 =iz
FERENEYE L, 3043421z 3H-paroxetine (60 kBq
(1.6 uCi)) Z#EL, 1 FEME%O MSHE 2fiE R
Bz,

3. FATOXREMK

SH-paroxetine @ <= 2 2B} 3 LEHEZ AN
Blcw, 7V4 br—y#&E 1 %, iz 0.1M
Y CERTEE IR (PH 7.4, 25°C) 0.5ml THEV F A
R L7k, ZoxEY5— b 0.5ml % paroxetine
(Img) 2= /—n 05ml THEHLZ. =
&) — it r@Es e~ 57 40— (TLC;
silicagel, chloroform : triethylamine=20:1) ¥ X
VU EERE 2 = < ~ 75 74— (HPLC; Cl18-
column, acetonitrile : 1%, aqueous triethylamine
acetate (pH 4)=4 : 6) T4 L7z. TLC 4TIz
LT, ERORBBERCTRAL %, 1em [
fRIZH S B EREY v FL—va vy
vE—THRIEL%. ¥ HPLC 4MricBiL T,
LREROFETHHEL R, £7 77 v 3 v ORRS

EEREY vFL—va vy —THRIELE.

4. 3H-paroxetine {Z&RER

ddy #fE~v =2 (30~35g) & WREAL = #%, ¥
R iz L. S0fEE» 120 mM Nadl,
5mM KCl %%t 50 mM Tris-HCI &% (pH

26 % 75 (1989)

7.4, 25°C) & k%, iz Kinematica Polytron * &
+4 ¥ — (setting 5, 30s) FHAVWTHEY +A4 X
L7, 35000 g TIORMELMBEL . Foh
TR & FREE IR Tl Lok, BURRISED
SBEL. ZoREERL O —EfT-oTHELA
Bz FRERCRE URER L Lic. BaffiE
Brix, HRUEEE 40~1,600 pM > 3H-paroxetine &
FEE RS L CRERE ML TfTo 72 (BRKAR
1ml). FEEEAHEE X 10 uM D paroxetine DFF
ETTORAREL LTRDE. 37°C T 40 434
V¥ aR—ar Lk, dml o BEHLI-FERE
EkEMZ T, 8F 2 X AB £ LN —R2 ¥
(Brandel, Gaithersburg, MD, USA) # W\,
» 5L 0.05% polyethyleneimine T ALE L 7z
Whatman GF/B 7 4+ v % — LIZR5JEEL, &
L 7-[FIfEEHE Sml T 3 EgkE L%, EELE
DHHEEEERE Y v FLr—va vy 2 —TH
EL. BERIRZVF—FELTHEMET LV
FTIvEHAWS Lowry k19 [c X > TR 7.

TEAERO T R R/ =R T, Dam-
ping Gauss-Newton &iZ X - 7=.

1. #% ®

3H-paroxetine # = 7 2285 L7 % D 45lEe
BT B SRR R O RRRFE L Z Table 1 12777,
YA b=y EE#%, ICIHERICEVEIED
EEV R L, DBRA BT L.
¥, DIRICRIT 2 BOREES AR MIC3 T 2 HUH
BN LB+ 5 i DKL, Do HkEREIC
X+ B0 RHEESE (/LR IEFEHN
& (#7 10~13) Z /R L 7.

Wi, Fi~OBWHHEM G RRIFERICE
BLONENEFARD LD, v VT ELTIHEM
5Pt paroxetine (1 mg/kg) 254 hL—H4 &
FRICEE L THESRC B T 2 REHES 2R
7z. Table2 IZRLTWA X S ic, MEkCBIT 3
HEENIEX v ) 7 ORBREICE o TELL
WD LT, FioRHEMTIZLA EREER
FTWRWE, HE3WEDLEMT 3mSR
Nz, 2HBE3IBIOSERBOMIZEIT 21
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Paroxetine DFfilEERIEREHER AL LT o EEE OB 881
HEMHEIF ) 7TORBREICL > TV EA Ftw b= BREEEA 2 F + % 6-nitro-

B L.

quipazine, / VT X7 Y LV ERIEEEREZE

&5, FHCBIT 3 HBEESFIcKIET o + 2% desipramine 35 X UF F— % 3 U ERIGHERS
J7IVERBRREEEOEE Y H7. 3H- GBR 12909 OR#EIcL o T2 LAV EEL S
paroxetine £5. 1 R[4 D fiiC 3 F 2 B REA AR F vz A3 72 (Table 3).

Table 1 Distribution of radioactivity in mice after intravenous administration of 3H-paroxetine

%Dose/g
0.5 hr 1.0 hr 3.0hr 5.0 hr
Blood 2.36+0.39 1.63+0.14 0.4344-0.06 0.2204-0.03
Heart 2.744-0.29 1.4740.04 0.491+0.05 0.22140.02
Lung 32.22+4.23 16.77+1.61 4.494+1.67 2.3740.38
Liver 10.73+£3.91 6.7340.79 3.4740.27 2.374+047
Spleen 8.85+1.63 5.464-0.09 1.864-0.69 0.8231+0.24
Kidney 12.0940.50 8.26+0.89 2.4140.52 1.2640.17
Brain 2.6140.12 2.43+0.16 1.5840.21 0.8544-0.08

Three mice in each group; average+1 SD
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Fig. 2 TLC analysis of radioactive materials in the mouse lung at 1 hr after intravenous
administration of 3H-paroxetine. Solvent system; chloroform: triethylamine=20:1,
Rf value=0.15, € ; Paroxetine detected by UV lump.
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Table 2 Distribution of radioactivity in mice after intravenous administration
of carrier-added (1 mg/kg) 3H-paroxetine

%Dose/g
0.5 hr 1.0 hr 3.0hr 5.0 hr
Blood 0.9244-0.10 0.6114+0.16 0.263+0.05 0.1534+0.02
Heart 2.774+0.25 2.124-0.28 0.783+0.07 0.407+0.08
Lung 31.87+2.01 24.444-2.83 8.64+1.26 3.67+0.35
Liver 8.444+0.28 7.854+1.28 4.77+1.18 2.66+0.35
Spleen 491+0.12 4.4540.90 1.47+0.17 0.811+0.24
Kidney 13.08+2.69 10.51+1.95 4.46+0.28 2.15+0.49
Brain 2.69+0.13 2.58+0.25 1.12+0.11 0.546+0.16
Three mice in each group; average+1 SD
Table 3 Effect of monoamine uptake inhibitors on distribution of radioactivity in mice
after intravenous administration of 3H-paroxetine
%Dose/g

Vehicle 6-Nitroquipazine Desipramine GBR 12909

Blood 1.41+0.26 0.6934-0.09 1.5240.09 1.57+0.08
Heart 1.42+0.03 1.55+0.22 1.57+0.09 1.60+0.07
Lung 19.41+1.74 16.63+7.13 21.854+7.77 21.02+5.73
Liver 7.86+0.78 7.084-0.43 7.5240.95 7.18+0.03
Spleen 6.144-0.49 3.3440.20 7.00+-0.61 6.744-0.63
Kidney 8.344+1.50 10.48+1.40 9.01+2.09 7.85+1.54
Brain 2.244+0.14 1.90+0.24 2.504+0.01 2.34+0.12

Three mice in each group; average+1 SD
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Fig. 3 HPLC analysis of radioactive materials in the mouse lung at 1 hr after intravenous
administration of 3H-paroxetine, Column; Shim-pack CLC-ODS, Mobile phase;
acetonitrile: 19 aqueous triethylamine acetate (pH 4)=4: 6, Flow rate; 2 m//
min, Detector; UV (254 nm), Retention time of paroxetine (4.6 min).
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Fig. 4 Specific 3H-paroxetine binding in mouse lung. Abscissa: 3H-paroxetine con-
centration (nM). Ordinate: 3H-paroxetine bound (fmole/mg protein). Homo-
genates of mouse lung (approximately 0.65 mg protein/m/) were incubated for
40 min at 37°C as described in Methods with 10 concentrations of 3H-paroxetine
between 40 and 1,600 pM. Each value represents the mean of duplicate deter-
minations. Non-specific binding (W) and specific binding (®). Insert: Scatchard
plot analysis of 3H-paroxetine binding. Abscissa: 3H-Paroxetine bound (fmol/mg
protein). Ordinate: bound/free (fmol/mg protein/nM). Each point is the average
of duplicate determinations. All binding parameters were estimated by means of
the non-linear least-squares method using a Damping Gauss-Newton algorithm.

%7z, SH-paroxetine #5. 1 BEEIZ D filcB T
o HREHEE X, TLC 33X 0 HPLC TR L7c
fE&, SH-paroxetine I2Xk 33D T HD Z LA
- 7= (Fig. 2, Fig. 3).

Rz, EEANIREE (37°C) iz 8 1F % 3H-paroxetine
DAvEIr TOREAMER L T-7%. *H-
paroxetine M EEE % 40pM 2> & 1,600pM % TR
BLCERMEAE vy M5 AT 25
bh, T IERRAVHE S ITERAY IS L 7o (Fig.
4). kiz, BEMFES % Scatchard T+ 2 LE
Wik y, =L EX LA IEHMEO/EE
R OTEENR S Wiz (Fig. 4). MEEEREAER K E
1% 92.24+24.9 pM (N=3), HEKRHEEE Bmax fEHIT
302.8-+-49.0 fmol/mg protein (N=3) T&% - 7=.

Iv. # =

DIETX b, 3H-imipramine 1233 % $¢RETFE S
WAEAICHEET 22 L XABMESA TN S 88973,
3H-paroxetine 1Z%f LT A4 » E b v fFAEE

B bR AT FET 3 = L 23 -
7o, i, EMAERNIEE 37°C) Tk 8H-paroxetine
O fREEE A E 3 (Ko) OfE X 3H-imipramine O &
LHBLTEDD RSV LHAFRENZDT,
A v ERFZE I B3 v T iz 3H-paroxetine o A3
SH-imipramine X Y EHh TW3TH 5 5.

¥ 7z, 3H-paroxetine &5 12 & b 1L 5 i~
D B HETRE o £ §] 2%, paroxetine 3 X U 6-
nitroquipazine NFEHEIZE > TEWD LA -7
LEY, BEMHEACIZLOTHSZ L 2R
TR TERPoN. LELAENRD, £EN
BEEIZEB W T §, 3H-paroxetine 12343 5 fE & EAL
DPEEECHEET I LD, Fi~OBEOHEHE
EEIBEROER L 2TEELTSZEVEE
zbh3d. X5iz, 3H-imipramine {Z3f3 5 4R
IR DS EELAVWS EAEESR T
BYO, il 5 e L DI 831 2 HERE
DEIBEMFEEBEL TV 2L Lk,

FixNEES 2 WiARES T I VERES DS
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S OEREDRORENCEE B R LTH
b, BEEMEHOM~OBHNEEIKE B
IR TN3R1410, %7 3H-paroxetine #E4%n
ffi~ DS EES MO E ) 7 I U FRIBEEE
AERETI3EYPOBEIZL > TR L hroi-z
XD, TOSVF P L—HFORE~OE R A
HBBEERY O~ O FERIGERICE 30T
BNWZ EARBE Tz,

—f&iZ, FHiCBiTF B te b=roFRIUZ, £
FoETH> Nat {KEHET 5 2 2 L 25, DIFTL Y
BEINTWRS, 27, flilckiFstr b=
Y OERIROEERII N T A — F T /MR RRR D
ZREFULTRY, 137533t r b=y
DFHEIRA b D BRI E FRANCHES 2 Z L4
MbhTW3., —F, Mo LE-TtR
F=rRETAZENTEY, MVRAEhit
v b= E2FTERL S Fexv gy F—UERR
~EFT B ERWESATNBINY, Zpk 5
iz, FHBHARPIEAIRLIZ £ w k= 2 RIEHILT 3
Zricky, Pt b=voBEPHBLTHE
RERICBVWTRENRFIZRZLTWB LEX
b TW3581718) %7 SH-imipramine % 3H-
paroxetine TiERMIIZ T RNV I N ZEALIT, M
Dtuv b=voE¥artu—nT3 &r b
= OBRIEAIC S W TEE 2 AEREF L E
STW3 EEbh3.

U EofER X v,3H-paroxetine (e h=>»
Rt & 72 EE LR T d 5 fOBRERE ICEA
TEB3I7VFbLv—Hichd LBEbh3. &b,
RY buraHERE TS 5 8F THE# L7z °F-
paroxetine X positron emission tomography (PET)
FRAVWAZ LIZkY, BT BER =D
REBER L L oMo EBHRBEZHET &
FHEEY DL LBDIDE. £, WANAR
e ST V2 HWT Bic 31T 5 3H-paroxetine @
BEHEER L LToRMEL RET I LERH S
5.

#ts¢ Paroxetine MFRZFHEL L TV 727E 72 Be-
echam ERHERSHIZ BB N LET.

26 % 7% (1989)
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Summary

Evaluation of *H-Paroxetine as a Radiopharmaceutical for Lung Function

Kenji HasHiMOTO and Tsuyoshi GOROMARU

Department of Radiopharmaceutical Chemistry, Faculty of Pharmacy and Pharmaceutical Sciences,
University of Fukuyama, Higashimura-cho, Fukuyama, Japan

The potential of 3H-paroxetine as a radiotracer
for in vivo study of the function in mouse lung
was examined. The high accumulation of radio-
activity in the mouse lung was observed after
intravenous administration of 3H-paroxetine. How-
ever, the distributions of radioactivity in the mouse
lung were not significantly decreased by treatment
with paroxetine or other monoamine uptake in-
hibitors (6-nitroquipazine, desipramine and GBR
12909). It was found that the radioactivity in the
mouse lung at 1 hr after intravenous administra-
tion of 3H-paroxetine was due to unmetabolized

3H-paroxetine from TLC and HPLC analyses.
Furthermore, 3H-paroxetine exhibits both satu-
rable and high affinity binding sites in mouse lung
with a maximal number of binding sites (Bmax) of
303 fmoles/mg protein and a dissociation constant
(Ka) of 92.2 pM. These results suggest that 3H-
paroxetine would be a suitable radiopharmaceu-
tical for in vivo study of the function of lung as
a metabolic organ of serotonin.

Key words: Paroxetine, In vivo binding, Sero-
tonin uptake, Lung, Positron emission tomog-
raphy.
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