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Several binding ligands for dopamine transporters 
have been identified (see Madras et al., 1989 and Ritz et 
al., 1990 for references). Recently, we have identified a 
series of cocaine analogues that possess nanomolar 
potency for the transporter (Boja et al., 1990). One of 
these compounds, RTI-55 (3fl-(4-iodophenyl)-tropane- 
2-carboxylic acid methyl ester), an iodinated analogue 
of cocaine and WIN 35,428, was selected for binding 
studies. 

RTI-55 was synthesized by procedures analogues to 
those of Clarke et al. (1973) and obtained in radio- 
labeled form (specific activity of 2200 Ci /mmol)  from 
New England Nuclear Corp (Boston, MA, USA). Ligand 
binding procedures were carried out as described by 
Boja et al. (1990) except that tissue concentrations were 
0.1 mg (orig. wet weight) per 2.0 ml final assay volume, 
and that incubations were carried out at room tempera- 
ture for 50 min, a time at which equilibrium was 
reached. For saturation studies, concentrations of un- 
labeled ligand were varied from 100 nM to 0.1 pM, and 
the concentration of [125I]RTI-55 was 10 pM. Blanks 
were obtained using 50/~M (-) -cocaine .  

Saturation analysis of indicated a two binding site 
model was statistically preferred over a one site model 
(P < 0.005) in male Sprague-Dawley rat striatum 
(Harlan Laboratories, Indianapolis, IN). Scatchard 
transformation of the data revealed a high affinity bind- 
ing site with a K d values of 0.11 _+ 0.01 nM (mean _ S.E., 
n = 6) and a Bma x of 0.16 _ 0.02 pmol /mg  tissue (orig. 
wet weight) and a low affinity binding site with a K d 

value of 2 .57_0 .30  nM and a Bm~ x of 0 .57_0 .03  
pmol /mg  tissue. Specific binding in striatum was de- 
stroyed by exposing the tissue to 100 °C  for 5 min and 
was not detected in cerebellar tissue. Specific binding 
was linear with increasing tissue concentration in the 
range of 0.006-0.2 mg tissue/ml. 
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The binding of [125I]RTI-55 had the pharmacological 
characteristics associated with the dopamine trans- 
porter. ( - ) -Coca ine  exhibited an ICso of 65.49 _+ 6.62 
nM (mean + S.E., n = 4), which was about 100 times 
less than that of (+)-cocaine (7041.67 + 537.19 nM). 
Other potent inhibitors of dopamine transport such as 
mazindol and GBR 12909 were also potent inhibitors of 
the binding (ICs0 = 6.72 _+ 0.86 and 0.78 _+ 0.04 nM 
respectively). However, haloperidol, a dopamine recep- 
tor blocker, desipramine, a norepinephrine transport 
blocker, and citalopram, a serotonin transport blocker 
were not potent inhibitors of [125I]RTI-55 binding (ICs0 
= 792 _+ 1, 1591 _+ 93 and 8708 _+ 450 nM respectively). 

[125I]RTI-55 is perhaps the most potent ligand for the 
dopamine transporter utilized thus far. Its high specific 
activity and its availability in iodinated form has ad- 
vantages such as the elimination of tissue quenching 
observed with tritium in autoradiographic experiments. 
It also can be used as an in vivo labeling ligand (in 
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Fig. 1. Scatchard plot of saturation binding data obtained from a 
fixed concentration of [125I]RTI-55 (10 pM) and 11 concentrations the 
unlabelled drug (100 nM-0.1 pM). The plots were drawn from values 
obtained by non-linear least squares analysis with LIGAND. Inset: 

Structure of [125I]RTI-55. 
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p r e p a r a t i o n )  a n d  t h e r e f o r e  m a y  h a v e  a p p l i c a t i o n  in  P E T  

a n d  S P E C T  s c a n n i n g .  
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