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Abstract--An investigation of the site of interaction of a variety of tricyclic and nontricyclic 5-HT uptake 
inhibitors with the neuronal sodium-dependent 5-HT transporter was undertaken. The dissociation of 
[3H]paroxetine binding induced by indalpine (10/~M), SL 81.0385 (10 #M), fluoxetine (10/tM), cita- 
lopram (10 ~uM), paroxetine (0.15 gM), imipramine (10 gM) and 5-HT (50/zM) produced monophasic 
dissociation curves and gave tl/2 values of dissociation similar to that induced by dilution alone. In 
inhibition studies of [3H]paroxetine binding with citalopram, imipramine and 5-HT, increases in the 
concentration of [3H]radioligand used led to parallel rightward shifts of the inhibition curves with no 
diminution of the maximum degree of inhibition (lm~x). "Schild-type" analyses of the data obtained from 
the inhibition curves with these 3 compounds gave slopes close to unity. In chemical modification studies, 
treatment of membrane fractions with N-ethylmaleimide led to a pronounded reduction in specific 
[3H]paroxetine binding. Preincubation of these membranes with SL 81.0385, fluoxetine, imipramine, 
tryptamine and 5-HT provided significant protection against this NEM-induced inactivation. The above 
findings are interpreted to provide evidence for a common or at least overlapping binding site for the 
tricyclic and nontricyclic 5-HT uptake inhibitors with the substrate recognition site of the neuronal 
sodium-dependent 5-HT transporter. 

The mechanism of 5-hydroxytryptamine (5-HT)t  
uptake by the sodium-dependent 5-HT transporter 
into platelets and brain tissue preparations has been 
widely studied using both direct uptake assays and 
radioligand binding techniques (for review see Ref. 
1). This uptake process probably consists of at least 
three separate steps, namely binding, translocation 
across the membrane and internal release of sub- 
strate. Binding assays with radiolabelled 5-HT 
uptake inhibitors have been employed to examine 
the first step of this uptake process and to study 
structure-activity relationships of binding to the sub- 
strate recognition site and the nature of the inter- 
action of 5-HT uptake inhibitors with the 
transporter. [3H]Imipramine has principally been 
used as a marker  of both the platelet and neuronal 
sodium-dependent 5-HT transporter and on the basis 
of some of these studies this tricyclic antidepressant 
has been reported to interact allosterically with the 
substrate recognition site of this macromolecule 
[2, 3]. 

The existence of [3H]imipramine binding site het- 
erogeneity, particularly in brain membrane prep- 
arations, has, however, subsequently been revealed 
[4-8]. As such the validity of earlier findings on 
the site(s) of interaction of various classes of 5-HT 
uptake inhibitors with the sodium-dependent 5-HT 
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transporter needs to be re-evaluated. In the present 
report we have examined the topography of 5-HT 
uptake inhibitor binding sites on this transporter 
using the much more selective 5-HT uptake inhibitor 
ligand [3H]paroxetine [9] in conjunction with com- 
petitive inhibition, dissociation kinetic and chemical 
modification studies. The effect of the sulphydryl 
group alkylating agent N-ethylmaleimide (NEM) on 
[3H]paroxetine binding to the sodium-dependent 5- 
HT transporter of rat cerebral cortical membranes 
was studied in the presence and absence of several 
classes of compounds known to exhibit affinity for 
the transporter. Also,  in addition to competitive 
inhibition experiments the dissociation of 
[3H]paroxetine binding to rat cerebral cortical mem- 
branes from equilibrium conditions was evaluated in 
the presence of various 5-HT uptake inhibitors. The 
current findings provide evidence for a common or 
at least overlapping binding site for the tricyclic 
and nontricyclic 5-HT uptake inhibitors with the 
substrate recognition site of the neuronal sodium- 
dependent 5-HT transporter. 

MATERIALS AND METHODS 

Materials. [3H]Paroxetine (19 Ci/mmole) was pur- 
chased from New England Nuclear (Boston, MA);  
N-ethylmaleimide (NEM) was obtained from Fluka 
(Buchs, Switzerland). The following drugs were sup- 
plied by the Chemistry Department  from L.E.R.S.-  
Synth61abo (Paris): SL 81.0385 benzoate, imi- 
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pramine HC1, fluoxetine HC1 and citalopram HC1. 
The following drugs were kindly donated: spiperone 
from Janssen Pharmaceutica (Beerse, Belgium); and 
maprotiline HC1 from Ciba-Geigy (Basel, Swit- 
zerland). Tryptamine HCI and 5-HT creatinine 
sulphate were purchased from Sigma (St Louis, 
MO). 

Preparation of  rat cerebral cortical membranes. 
Membranes of cerebral cortex of male Sprague-  
Dawley rats were prepared as outlined previously 
[9]. Briefy,  cerebral cortex was homogenized in 50 
volumes of 50 mM Tris-HCl buffer, pH 7.4, con- 
taining 120 mM NaCl and 5 mM KCl and centrifuged 
at 30,000 g for 10 min. The resulting pellet was resus- 
pended in 50 volumes of buffer and recentrifuged. 
This final pellet was resuspended at a protein con- 
centration of 1 mg/ml as measured by the method of 
Peterson using bovine serum albumin as standard 

[lv[~'H]Paroxetine'~" binding. Routinely, aliquots 
(100 ttg protein) of membranes were incubated with 
0.2 nM [3H]paroxetine at 25 ° in a final volume of 
2 ml for at least 60 rain. Incubations were then ter- 
minated by rapid filtration using a Brandwell cell 
harvester through Whatman GF/B glass fibre filters 
(filters were pretreated with 0.05% polyethylen- 
imine before use). The filters were washed with 
4 × 4ml  of ice-cold buffer, dried and the radio- 
activity measured by liquid scintillation spectro- 
metry. The specific binding of [3H]paroxetine was 
defined as the difference between the total binding 
and that remaining in the presence of 10/~M fluox- 
etine. 

For the kinetic dissociation experiments similar 
[3H]paroxetine binding assays were set up at 25 ° in 

Table 1. Dissociation from equilibrium conditions of 
[3H]paroxetine binding to rat cerebral cortical membranes 

by 5-HT and various 5-HT uptake inhibitors 

Displacing Concentration tl/2 
agent (#M) (rain) 

Indalpine 10.0 82.0 ± 17.5 
SL 81.0385 10.0 92.0 ± 2.0 
Fluoxetine 10.0 94.0 ± 16.0 
Citalopram 10.0 98.2 ± 2.0 
Paroxetine 0.15 104.0 ± 12.0 
Imipramine 10.0 111.0 ± 1.2 
5-HT 50.0 100.0 ± 1.1 

5-HT 500.0 185.0 ± 15"* 
Imipramine 100.0 202.0 ± 13"* 

Paroxetine + 0.15 162.0 ± 24** 
5-HT 500.0 

Dilution 97.0 - 8.0 

Rat cerebral cortical membranes were incubated with 
0.2 nM [3H]paroxetine. Upon attainment of equilibrium 
conditions dissociation of [3H]paroxetine binding was initi- 
ated by addition of the various displacing agents listed 
above. First-order dissociation kinetic plots were used to 
calculate t~/2 values. Data represent the means -+ SE of at 
least 3 experiments (**P < 0.01 compared to t~/2 value for 
dilution-induced dissociation; Duncan test). 

the presence and absence of 10 gM fluoxetine. After  
60min of incubation, the dissociation of [3H]pa- 
roxetine binding from equilibrium conditions was 
initiated by the addition of 20/A of each of the 
displacing agents tested and then dissociation fol- 
lowed for at least 4 hr. At  each time-point incu- 
bations were terminated by filtration as described 
above. Dissociation kinetics of [3H]paroxetine bind- 
ing were subsequently analysed as described pre- 
viously [9] in which first-order rate dissociation 
constants were calculated from the relationship 
l n ( B t / B o ) = - k _ l  t, where B0 represented the 
amount of [3H]paroxetine specifically bound at 
equilibrium and B t the amount specifically bound 
at time t. 

Chemical modification with NEM. Typically, 
chemical modification using 10 mM NEM was carried 
out on 5 ml aliquots of membranes. After  incubation 
for 60 min at 25 ° the treatment was terminated by 
diluting the reaction mixture with 10 ml of ice-cold 
buffer containing 5 mM dithiothreitol (DTT),  fol- 
lowed by centrifugation at 48,000g for 15 min at 4 °. 
The resulting pellet was resuspended and centrifuged 
four more times using 20 ml of buffer at each stage. 
The final pellet was resuspended in 5 ml of buffer for 
[3H]paroxetine binding assays. Experiments in which 
protection against effects of NEM alkylation of mem- 
branes was investigated included a 15-rain pre- 
incubation period at 25 ° with various agents before 
addition of NEM. 

RESULTS 

Dissociation of [3Hlparoxetine binding 
In a previous report on the properties of 

[3H]paroxetine binding to rat cerebral cortical mem- 
branes we have shown that at 22 ° equilibrium binding 
of this ligand is attained by 45 min [9]. For the present 
study therefore dissociation of [3H]paroxetine bind- 
ing to rat cerebral cortical membranes by various 
agents was initiated after a [3H]paroxetine binding 
preincubation period of 60 rain. Addition of a large 
excess of unlabelled paroxetine produced mono- 
phasic dissociation of [3H]paroxetine binding from 
equilibrium conditions with a first-order dissociation 
rate constant (k- l )  of 0.008/rain and a tl/2 value 
of dissociation of 104-+ 12 min (Table 1). Similar 
monophasic dissociation curves were displayed in 
chase experiments on [3H]paroxetine binding in 
which the selective 5-HT uptake inhibitors indalpine, 
SL 81.0385, fluoxetine and citalopram gave q/2 values 
of dissociation of between 82-98rain (Fig. 1 and 
Table 1). These tt/2 values of dissociation were in 
close agreement with the rate of dissociation of 
[3H]paroxetine binding from equilibrium conditions 
as induced by dilution (Table 1). 

The tricyclic antidepressant, imipramine (10 #M), 
and 5-HT (50#M) gave dissociation rates of 
[3H]paroxetine binding similar to those observed 
with the selective 5-HT uptake inhibitors (Table 1). 
However, significant decreases in the dissociation 
rate of [3H]paroxetine binding from rat cerebral 
membranes occurred with the use of high micromolar 
concentrations of either imipramine (100 ~M) or 5- 
HT (500~M) as displacing agents. A high micro- 
molar concentration of 5-HT (500/~M) in com- 
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Fig. 1. Association and dissociation of [3H]paroxetine binding. Rat cerebral cortical membranes were 
incubated with 0.2 nM [3H]paroxetine at 25 ° in the presence and absence of 10 #M fluoxetine for the 
times indicated. Dissociation was started by the addition ( ~, ) of 10 pM citalopram (D O), 10 ~M 
imipramine (XT) or 50/~M 5-HT (O) at 60 min, by which time the association time-course had reached 
equilibrium (indicated by dashed line). The amount of specific [3H]paroxetine binding, expressed as a 
percentage of that obtained at 60 rain, was calculated as a function of time (the dissociation curve plotted 
represents the data obtained in a typical citalopram dissociation experiment). Inset: first-order kinetic 

dissociation plot of [3H]paroxetine binding upon the addition of 10 ~uM citalopram. 

bination with paroxetine also produced a significant 
decrease in the dissociation rate of [3H]paroxetine 
binding compared to that observed with paroxetine 
alone (Table 1). 

Inhibition of [3Hlparoxetine binding 
The inhibition of [3H]paroxetine binding by cita- 

lopram, imipramine and 5-HT was examined at dif- 
ferent [3H]paroxetine concentrations. With each 
drug increases in the concentration of [3H]paroxetine 
used resulted in rightward shifts in the inhibition 
curves with no diminution of/max (Fig. 2A, B, C). 
Moreover,  "Schild-type" analyses of the various 
curves produced by each drug revealed slopes close 
to unity (Fig. 3). In addition, derivation of Ki values 
from the various experimental Ics0 values using the 
Cheng-Prusoff correction gave K i values which were 
similar within each set of drug inhibition curves 
(citalopram, 0.99-1.41nM; imipramine, 23.5- 
33.0 nM; 5-HT, 1.27-1.72/tM). 

Effect of NEM treatment on [3Hlparoxetine binding 
activity 

In preliminary experiments a concentration- 
dependent inactivation of [3H]paroxetine binding 
activity in rat cerebral cortical membranes was noted 
upon pretreatment of the membranes with the sul- 
phydryl alkylating agent, NEM, for 2 hr at 25 ° (Fig. 
4A). The time-course of this inactivation showed a 
maximal effect by 1 hr (Fig. 4B) and thus in sub- 
sequent studies membranes were treated for 1 hr 
using 10 mM NEM. 

The effect of NEM on [3H]paroxetine binding 
activity was investigated in the presence of com- 
pounds known to have affinity for the neuronal 

BP 38"21-L 

sodium-dependent 5-HT transporter. Preincubation 
of membranes with the 5-HT uptake inhibitors SL 
81.0385, fluoxetine and imipramine at concentrations 
which produce complete inhibition of 5-HT uptake 
gave significant protection against the reduction in 
[3H]paroxetine binding activity induced by NEM 
treatment (Table 2). Also, a similar protective effect 
was noted in the presence of excess 5-HT and tryp- 
tamine (Table 2). In contrast, maprotiline and spi- 
perone (compounds which do not possess affinity 
for the 5-HT transporter) failed to offer protection 
against NEM treatment.  

D I S C U S S I O N  

The selective 5-HT uptake inhibitors, [3H]pa- 
roxetine, [3H]citalopram and [3H]indalpine have 
been used as specific markers of both the neuronal 
and platelet sodium-dependent 5-HT transporter [9, 
11, 12]. In these studies the binding of each of these 
selective 5-HT uptake inhibitors not only occurred 
to a single class of noninteracting sites, but it was 
also inhibited by 5-HT and various 5-HT uptake 
blockers with Hill coefficients close to unity 
[9, 11, 12]. As such this data would be consistent with 
a single site model for the binding of the substrate, 
5-HT, and various tricyclic and nontricyclic 5-HT 
uptake inhibitors to the sodium-dependent 5-HT 
transporter. For the present study a more rigorous 
evaluation of the nature of the interaction of these 
5-HT uptake inhibitors with the neuronal sodium- 
dependent 5-HT transporter of rat cerebral cortex 
was undertaken. 

In one series of experiments the dissociation kin- 
etics of [3H]paroxetine binding from equilibrium 
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Fig. 2. Competitive inhibition of [3H]paroxetine binding by citalopram, imipramine and 5oHT. Com- 
petitive inhibition experiments of [3H]paroxetine binding to rat cerebral cortical membranes were set 
up with the indicated concentrations of citalopram (A), imipramine (B) or 5-HT (C) at different 
[3H]paroxetine concentrations ( ~ ,  0.05 nM; A - A ,  0.1 nM; I1-11, 0.3 nM; O--Q, 1.0nM; A-Z~, 
3.0 nM). The inhibition experiments with 0.05 nM and 0.1 nM [3H]paroxetine were performed using 
200/~g of membrane protein in a final assay volume of 4 ml, whereas the experiments with 0.3, 1.0 and 
3.0 nM [3H]paroxetine were carried out in a final assay volume of 2 ml with 100 jug of membrane protein. 
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Fig. 3. "Schild-type" analysis of the competitive inhibition 
curves of [3H]paroxetine binding by citalopram, imi- 
pramine and 5-HT. From the competitive inhibition experi- 
ments of [3H]paroxetine binding shown in Fig. 2, the 
concentration of drug in each curve that inhibited specific 
[3H]paroxetine binding by 50% (Ic50 value) was calculated 
using the nonlinear regression analysis programme 
ALLFIT [25]. The various tc~0 values obtained for each 
drug were then analysed using the plot log [ICso/Ic;0]V - 
log free [3H]paroxetine concentration, where Ic~0 repre- 
sented the ICs0 value for each drug obtained using 0.05 nM 

[3H]paroxetine. 

conditions were examined. The monophasic dis- 
sociation curve produced by the addition of an excess 
of unlabelled paroxetine gave a tl/2 value of dis- 
sociation that was in close agreement with that of the 
rate of dilution-induced [3H]paroxetine dissociation, 
thus indicating a lack of cooperativity in the binding 
of [3H]paroxetine to the sodium-dependent 5-HT 
transporter. Moreover, the similarity of the tl/2 
values of dissociation of [3H]paroxetine binding 
obtained in the chase experiments with 5-HT and a 
number of structurally distinct 5-HT uptake inhibi- 
tors suggested the absence of allosterism in the inter- 
actions of these compounds with the transporter. In 
this context, it is interesting to note that an inves- 
tigation of the dissociation kinetics of [3H]citalopram 
binding induced by dilution in the presence or 
absence of 5-HT and imipramine did not reveal 
aliosteric interactions [11]. Evidence from kinetic 
dissociation experiments using selective 5-HT uptake 
inhibitors as radioligands would therefore favour the 

proposal that 5-HT and the tricyclic and nontricyclic 
5-HT uptake inhibitors bind to a mutually exclusive 
site on the neuronal sodium-dependent 5-HT trans- 
porter. 

In an early report on [3H]imipramine binding 
to rat cerebral cortical membrane preparations a 
complex pattern of inhibition of the binding of this 
radioligand was produced by 5-HT and nontricyclic 
5-HT uptake blockers, whereas imipramine gave 
competitive inhibition [2]. The nature of these inhi- 
bition curves was suggested to indicate allosterism 
between the binding site for this tricyclic anti- 
depressant and the 5-HT substrate recognition site 
of the transporter. However, recent reports showing 
heterogeneity of binding sites for [3H]imipramine 
could also explain these findings of complex inhi- 
bition curves [4-8], and indeed studies on protease- 
sensitive [3H]imipramine binding to rat cerebral cor- 
tical membranes [6] or [3H]imipramine binding to 
platelets [13] have revealed monophasic displace- 
ment curves in competition inhibition experiments 
with 5-HT and tricyclic and nontricyclic 5-HT uptake 
inhibitors. Nevertheless, kinetic studies on the dis- 
sociation of [3H]imipramine binding in the presence 
of high micromolar concentrations of 5-HT or tryp- 
tamine produced a decrease in the rate of dissociation 
of this radioligand [13-15]. These latter findings have 
been used to suggest that the sodium-dependent 5- 
HT transporter might indeed contain an allosteric 
binding site for imipramine separate from the sub- 
strate recognition site [13-15]. 

The present study revealed an interesting parallel 
to the findings noted with [3H]imipramine dis- 
sociation in that the rate of dissociation of 
[3H]paroxetine binding was decreased in the pres- 
ence of high micromolar concentrations of 5-HT 
(500/~M) or imipramine (100/~M). Also, the dis- 
sociation rate of [3H]paroxetine binding induced by 
unlabelled paroxetine was significantly reduced when 
performed in combination with 500 ~M 5-HT. In 
chase experiments using lower concentrations of 
displacing ligand, however, 10~M imipramine and 
50/~M 5-HT (concentrations which are nevertheless 
200- and 100-fold higher than their Ki values on 
[3H]paroxetine binding, respectively~ see Ref. 9) 
gave tl/2 values of dissociation of [ H]paroxetine 
binding similar to that produced by dilution. As such 
these latter kinetic data indicate that the primary 
site of interaction of imipramine and 5-HT with 
the sodium-dependent 5-HT transporter is mutually 
exclusive with the paroxetine binding site. A 
reduction in the dissociation rate of [3H]imipramine 
and [3H]paroxetine binding in the presence of high 
micromolar concentrations of displacing agents could 
nevertheless suggest that such compounds have 
secondary binding sites of lower affinity on the trans- 
porter. Alternatively, these compounds might exert 
a nonspecific effect at high concentrations on the 
membrane environment surrounding the transporter 
which as a result perturbs [3H]radioligand binding. 
This latter explanation could well be the more prob- 
able as high micromolar concentrations of 5-HT 
induce a more dramatic reduction in the rate of 
[3H]imipramine dissociation in human or mouse 
platelet compared to rat cerebral cortex preparations 
[13, 15 and present study]. Moreover, high micro- 
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Fig. 4. (A) Effect of NEM pretreatment on [3H]paroxetine binding. Rat cerebral cortical membranes 
were pretreated with different concentrations of NEM for 60 min at 25 °. The membranes were then 
washed extensively with ice-cold buffer containing 5 mM DTT as described in Materials and Methods. 
Binding assays were performed using 0.2nM [3H]paroxetine. Binding in the absence of NEM is 
represented by the solid triangle. The data represent a typical experiment replicated twice. (B) Time- 
course of inactivation by NEM pretreatment of [3H]paroxetine binding activity. Incubation mixtures 
were set up in which rat cerebral cortical membranes were pretreated with NEM (final concentration 
10 mM) at 25 ° for the indicated time-points. The incubation mixtures were then washed extensively with 
ice-cold buffer containing 5 mM DTT as described in Materials and Methods. Binding assays were 

performed using 0.2 nM [3H]paroxetine. The data represent a typical experiment replicated twice. 

molar concentrations of serotonin have been 
reported to have no effect on dilution-induced 
[3H]imipramine dissociation using porcine platelet 
preparations [16]. Opposite effects on the rate of 
dissociation of [3H]imipramine binding have also 
been noted in the presence of high micromolar con- 
centrations of the selective 5-HT uptake inhibitor 
antidepressants, paroxetine and citalopram [14]. As 
such the use of high micromolar concentrations of 
these displacing ligands in dissociation kinetics and 
the significance that might be attributed to their 
effects should be interpreted with extreme caution. 

In an additional series of experiments the inter- 
action of citalopram, imipramine and 5-HT with the 
neuronal sodium-dependent 5-HT transporter was 
analysed from the different inhibition curves of 
[3H]paroxetine binding produced by these com- 
pounds at several [3H]paroxetine concentrations. 
For each compound increases in the concentration 
of [3H]paroxetine used led to parallel rightward shifts 
in the inhibition curves generated with no decrease 
in the maximal amount of inhibition. Moreover, 
"Schild-type" analyses of these data revealed slopes 
close to unity. In accordance with the [3H]paroxetine 
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Table 2. Protection by various compounds against the effect of NEM on 
[3H]paroxetine binding activity 

% Control [3H]paroxetine binding 
Compound + NEM - NEM 

None 44 - 4 100 (control) 

SL 81.0385 (500 nM) 89 -+ 9** 107 --+ 8 
Fluoxetine (500 nM) 73 -+ 7** 85 - 2 
Imipramine (1 pM) 85 -+ 12"* 102 _+ 5 
5-HT (100/~M) 92 -+ 10"* 104 + 9 
Tryptamine (100/~M) 69 -+ 1"* 96 -+ 8 

Maprotiline (500 nM) 55 -+ 3 98 -+ 3 
Spiperone (500 nM) 49 -+ 3 105 -+ 8 

Rat cerebral cortical membranes were incubated for 15 min at 25 ° in the 
presence and absence of the various compounds listed. NEM was added to give 
a final concentration of 10 mM and the incubation continued for 1 hr at 25 °. After 
extensive washing, membranes were assayed for [3H]paroxetine binding activity 
using 0.2 nM [3H]paroxetine. Data represent the means--SE of at least 3 
experiments. Significantly different from NEM alone treated value: ** P < 0.01 
(Duncan test). 
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dissociation experiments, therefore, these experi- 
ments indicate that the paroxetine binding site is 
mutually exclusive with the binding site for citalo- 
pram, imipramine and 5-HT and rule out the exist- 
ence of allosteric interactions between these 
compounds [17]. 

Chemical modification experiments using func- 
tional group agents have been used extensively to 
derive information about protein active centres 
[18-21]. Previous studies on [3H]imipramine binding 
have postulated that - - S H  groups could play an 
important role in the binding of this tricyclic anti- 
depressant to the transporter [22, 23]. Moreover, in 
one of these studies fluoxetine was reported to pre- 
vent the decrease in imipramine binding activity 
induced by NEM [22]. In the present study, a 
decrease in [3H]paroxetine binding activity was 
noted upon pretreatment of rat cerebral cortical 
membranes with the sulphydryl group alkylating 
agent, NEM, suggesting that at least o n e - - S H  group 
also plays an important role in the binding of 
[3H]paroxetine to the neuronal sodium-dependent 
5-HT transporter. This effect of NEM on 
[3H]paroxetine binding activity could be largely pre- 
vented upon incubation of the membranes with SL 
81.0385, fluoxetine, imipramine, tryptamine and 5- 
HT. As such, the results of these protection experi- 
ments provide supporting evidence for the model of 
the transporter proposed from the [3H]paroxetine 
dissociation and competitive inhibition studies in 
which the tricyclic and nontricyclic 5-HT uptake 
inhibitors bind to common or overlapping domains at 
the indolealkylamine recognition site. One possible 
explanation for the protective effects observed 
against NEM-inactivation of [3H]paroxetine binding 
could be that the uptake inhibitors and the indo- 
lealkylamines sterically exclude NEM from alkyl- 
ating a functional cysteine group located at the 
[3H]paroxetine binding site. Nevertheless, if this 
were the case the high concentrations of alkylating 
agent needed would suggest a relatively chemically 

i n e r t - - S H  group(s). Alternatively, the relatively 
slow effect of NEM might result from attack of 
a - - S H  group situated in a rather inaccessible and 
perhaps conformationally-unfavourable position. In 
this latter instance the binding of the protective 
agents at or in close proximity to the substrate rec- 
ognition domain might stabilize the transporter in its 
NEM-insensitive conformation. 

Recently, the neurochemical profile of 4-[(2- 
naphthalenyl)methoxy]piperidine, SL 81.0385, a 
novel highly selective and potent 5-HT uptake inhibi- 
tor chemically unrelated to the tricyclic anti- 
depressants, has been reported [24]. The uptake 
of 5-HT into rat hypothalamic synaptosomes and 
human platelets was described to be inhibited com- 
petitively by SL 81.0385 [24]. In the present study the 
effects of SL 81.0385 on [3H]paroxetine dissociation 
kinetics and in the NEM-induced [3H]paroxetine 
binding inactivation experiments confirm the com- 
petitive nature of this 5-HT uptake inhibitor. 

In conclusion, the present results on inhibition of 
[3H]paroxetine binding, [3H]paroxetine dissociation 
kinetics and protection against NEM-induced 
[3H]paroxetine binding inactivation concur with a 
model of the sodium-dependent 5-HT transporter in 
which the tricyclic and nontricyclic 5-HT uptake 
inhibitors bind to common or overlapping domains 
located at the substrate recognition site. 
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